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ffA,  JuAK  Dl^  o&e  <»f  the  Italianiang  Spanish  poets 
of  the  15th  century,  was  bom  at  Cordova  about 
1411.  We  are  informed  by  Romero,  to  whom  we  are 
indebted  for  almost  all  we  know  about  his  life,  that  he  had 
attained  the  i^  of  twenty-three  before  he  began  to  gire 
himself  to  "the  sweet  labour  of  good  learnings"  pursuing  a 
regular  coarse  of  study  at  Salunanca  and  afterwards  at 
Rome.  It  was  at  the  latter  dty  that  he  first  became 
acquainted  with  the  writings  of  Dimte  and  Petrarch,  which 
afterwards  so  powerfully  influenced  his  own  style.  Having 
returned  to  Spain,  he  became  a  "  veinticuatro,"  or  magis- 
trate, of  his  native  town,  and  was  received  as  a  poet  with 
great  favour  at  the  court  of  John  IL,  being  made  Latin  secre- 
tary to  the  king  and  historiographer  of  Castile.  He  died 
suddenly,  in  consequtace  of  a  faU  from  his  mule^  in  1456, 
at  TorreJaguna,  where  the  marqids  of  Santillana,  his  friend 
and  patron,  erected  his  monument  and  wrote  his  epitaph. 
De  Mena's  principal  work,  El  Laberwto  (**  The  Labyrinth  "), 
sometimes  called  La$  TttKuntoi  {"  The  Three  Hundred  ") 
from  the  original  number  of  its  stansas,  is  a  didactic 
all^goiy  on  the  duties  and  destinies  of  man,  obviously  con- 
structed on  the  lines  of  the  Divina  Comnudia  of  Dante. 
The  poet^  while  wandering  in  a  wood  and  exposed  to  the 
attacks  of  various  beasts  of  prey,  is  met  by  Ftovidence  in 
the  guise  of  a  beautiful  woman,  who  offers  to  guide  him 
safely  through  the  dangers  which  surround  him,  and  at  the 
same  time  to  explain — *'  as  far  as  they  may  be  grasped  by 
human  understanding" — ^the  dark  mysteries  of  life  that 
weigh  upon  his  spirit.  He  is  then  led  to  the  spherical 
centre  of  the  five  zones,  where  he  sees  the  three  wheels  of 
destiny,  the  past^  the  future,  and  the  present,  and  the  men 
belonging  to  each,  arranged  in  the  seven  circles  of  planetary 
influence.  0|^rtunity  is  thus  afforded  for  a  vast  quan- 
tity of  mythological  and  historical  portraiture;  the  best 
sketches  are  those  of  the  poet's  own  contemporaries,  but 
the  work  in  general  is  much  disfigured  with  all  sorts  of 
pedantrv,  and  hardlv  ever  attains  to  mediocrity  as  a  poem. 
The  Ltierinto  was  first  printed  at  Seville  in  1496 ;  Kuikec 
and  Sanchex  aocompanud  it  with  commentaries  in  1499 
And  1582  respectively;  and  it  is  still  regarded  with  a  good 
^cal  of  reverence  by  the  Spaniards  as  the  "magnum  opus" 
ef  their  "Ennius."  De  Mena  was  the  author  of  a  number 
cf  minor  poems  or  "ven  de  sociM"  written  merely  for 


court  circles,  and  having  neither  general  interest  nor  pe^ 
manent  value;  most  of  them  are  to  be  found  in  the 
Caneionero  General,  He  also  wrote  a  poem  entitled  La 
Caronaeiony  the  subject  being  the  "crowning"  of  the 
marquis  of  Santillana  by  the  Muses  and  the  Virtues  on 
Mount  Parnassus.  Finally,  his  Siete  Peeadoi  IforidUs 
("  Seven  Deadly  Sins  ")  b  a  dull  allegory  on  the  antagonism 
between  reason  and  tne  will  of  man.  Complete  editions 
of  the  poems  of  De  Mena  appeared  in  1528,  1804,  and 
1840. 

M£NA0E,  OaLBS  (1613-1692),  described  by  Rayle  as 
"  one  of  the  most  learned  men  of  his  time,  and  the  Varro 
of  the  17th  century,"  was  the  son  of  OuiUaume  Mdnage^ 
king's  advocate  at  Angers,  and-  was  bom  in  that  dty  on 
August  15,  1613.  A  tenacious  memory  and  an  early 
developed  enthusiasm  for  learning  carried  him  speedily 
through  his  literary  and  professional  studies,  and  we  read 
of  him  practising  at  the  bar  at  Angers  as  early  as  1632. 
In  the'  same  year  he  pleaded  several  causes  before  the 
parlement  of  Paris,  and  soon  afterwards  he  attended  the 
"Grand  Tours"  at  Poitiers,  but  after  having  been  laid 
aside  by  a  severe  illness  he  abandoned  the  legal  profession 
and  declared  his^  intention  of  entering  the  church.  He 
succeeded  in  obtaining  some  sinecure  benefices,  and  lived 
for  some  years  in  the  household  of  Cardinal  De  Rets  (then 
only  coadjutor  to  the  archbishop  of  Paris),  where  he  had 
ample  leisure  for  his  favourite  literary  pursuits.  Some 
time  after  1648  he  withdrew  to  a  house  of  his  own  in  the 
cloister  of  Notre  Dame,  where  his  remarkable  conversational 
powers  enabled  him  to  gather  round  him  on  Wednesday 
evenings  those  much  frequented  literary  assemblies  which 
he  called  "  Mercuriales."  His  learning  procured  for  him 
admission  to  the  Delia  Cruscan  Academy  of  Florence,  but 
his  irrepressible  tendency  to  caustic  sarcasm  led  to  his 
remorseless  exclusion  from  the  French  Academy.  He  died 
at  Paris  on  July  23,  1692.  Of  the  voluminous  works 
of  Mdnage  (fully  enumerated  in  the  ZHdionnaire  of 
Chauffepi6)  the  following  may  be  mentioned: — Ori^nes 
dd  la  Langtu  Franfoiu  (1650 ;  greatly  enkrged  in  1694) ; 
JHoffena  Laeriiw  Grttce  et  LoHnt,  etm  Cammeniario  (1663 
and  again  much  improved  in  1692);  Foemaia  Latino, 
Galliea,  GrmxLel  Italiea  (1656;  8th  ed.,  1687);  Oriffint 
Mia  Linaualtaliana  (1669);  and  An^BaUUt  (1690). 
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After  Hu  deata  a  Tolome  of  Menagiana  was  published ;  it 
was  afterwards  expanded  into  two,  and,  with  great  addi- 
tions, into  four  in^the  Paris  edition  of  1715. 

MENAND^,  the  most  famous  Greek  poet  of  the 
New  Coipedy,  which  prevailed  from  about  the  death  of 
Alexander  the  Great  (323  b.c.}  to  250.  He  was  bom  at 
Athens  in  342,  and  died,  it  was  said,  by  drowning  in  the 
harbour  of  that  city  (Pirsaus)  in  ^91.  His  socmI  tastes 
induced  Him  to  write  plays  rather  for  the  upper  classes, 
and  to  raise  comedy  to  a  gentility  which  it  had  hardly 
possessed  in  the  hands  of  the  preceding  comic  poets.  He 
was  the  associate,  if  not  the  pupil,  of  Theophrastus,  who 
himself  had  been  a  disciple  of  Plato  and  Aristotle,  and  he 
was  the  intimate  friend  and  admirer  of  Epicurus ;  but  he 
also  eigoyed  the  more  distinguished  patronage  of  Demetrius 
Phalereus  (who  was  likewise  a  pupil  of  Theophrastus),  and 
of  Ptolemy  Ijhe  son  of  Lagus.^  His  principal  rival  in  the  art 
was  Philemon,  who  appears  to  have  been  more  popular  with 
the  multitude,  and  for  that  reason  probably  more  successful 
It  is  said  that  out  of  a  hundred  comedies  Menander  gained 
the  prize  with  but  eight.  All  the  extant  plays  of  Terence, 
with  the  exception  of  the  Phormio,  are  avowedly  taken 
from  Menander ;  but  some  of  them  appear  to  have  been 
adaptations  and  combinations  of  more  than  one  plot, 
although  Terence  himself  says  in  -  the  prologue  to  the 
Addphi  (11)  that  he  copied  the  Greek  model  closely, 
"verbum  de  verbo  expressum  extulit"  Julius  Ctesar 
called  Terence  dimiditUus  Menand^r^  as  if  two  halves  of 
dijQterent  plays  had  been  fitted  into  one.' 

The  Attic  New  Comedy,  says  Dr  Wagner,'  "  may  be 
designated  as  essentially  domestic,  ».«.,  as  opposed  to 
that  free  discussion  of  the  politics  oL  the  day  which  gave 
to  the  Old  Comedy  the  pUce  which  is  held  by  the  "  leading 
articles  "  of  a  modern  newspaper.  "  The  stock  characters 
were  such  asHhe  stem  or  weak  father,  the  son  whoso 
follies  are  seconded  by  a  slave  or  a  hungry  parasite,  the 
pettifogger,  active  in  stirring  up  law  suits,  and  the  gascon- 
ading soldier  of  fortune."  *  lliese  and  cognate  subjects, 
which  formed  the  stock-in-trade  of  Menander's  plays,  are 
summed  up  in  two  well-known  lines  of  Ovid — 

"  Dum  falUx  mitui,  durus  nator,  improba  lona 
Yivet,  dam  meretrix  blanda,  Menandroa  orit" 
It  is  a  good  remark  of  Dr  Wagner's  *  that  the  last-mentioned 
of  thes^  the  tnerdrix  hlanda  (which  probably  refers 
especially  to  the  TAou),  "  holds  the  most  important  and 
conspicuous  part  in  the  New  Attic  Comedy,  while  married 
ladies  are  continually  represented  as  the  plague  and  bore 
of  their  husbands'  lives."  Intrigues  with  these^  generally 
through  the  medium  of  a  clever  confidential  slave,  are  for 
the  most  part  the  very  point  or  pivot  on  which  the  plot 
tarns. 

Th^  more  literary  Romans  greatly  admired  Menander 
as  a  poet.  Pliny  {N.  J7.,  xxx.  1,  §  7)  sp^ks  of  him  as 
"Menander  litteramm.  subtilitati  sine  nmulo  genitus." 
Propertius,  oontempUting  a  visit  to  Athens,*  anticipates 
the  plea8i;Lre  of  reading  Menander  ii^  his  native  city — 
"  Penequaf  aut  studium  lingnn,  Demosthenis  arms, 
Libaboque  tuos,  scite  Menandre,  aales.*' 


»  In  aUadon  to  thii  Pliny  writes  {N.  J7.,  vlL  80,  §  111),  "  Magnum 
et  Menandro  in  oouilco  ■occo  testimoninm  r«gam  iBgypti  et  Mace- 
d<nl»  oontigir  daasa  at  per  legatoa  petito ;  m^as  ex  ipso,  regis 
foftona  pndaU  litUranim  conacientia."  Thia  aeems  to  aaj  that 
Menander  had  been  invited  to  the  courts  of  Alexander  and  Ptolemy, 
as  Earipidea  had  been  to  that  of  Archelaua,  king  of  Macedonia,  but 
had  preferred  to  write  comedies  for  the  AtUe  stage. 

•  Thus  the  Andria,  HtauUmtimonmenM,  and  Hteyra  aw  described 
•jreraJly  in  the  titvU  prefixed  as  Ormca  or  Ma  Ormea  Mmandru. 
Tha  Xunueh  and  Timontmaun  are  each  based  on  two  pUys  of 
Menander,  and  the  Adelpki  Was  compiled  partly  ftom  Menander  and 
partly  from  Diphtlus. 

»  InhrodueHtm  to  Tertnce,  p.  6  (Bell,  18«9). 

<  Professor  Jebb^  Primm'  qf  Qf^at\l4Ura*itf€,  pw  101. 
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He  elsewhere  speaks  of  him  as  ''mundus  Menander,*' 
neat,  terse,  and  urbane;  and  his  skill  in  depicting  tha 
character  of  a  fascinating  Thais  is  alluded  to  here  and 
in  iL  6,  3  : — 

"  Turba  Menandroa  fuerat  neo  Thaidoa  ollm 
Tanta,  in  q^oa  populus  lusit  Ei-ichthouius." 

Of  this- comedy,  the  Thais,  Professor  Mahafify  remarks 
that  perhaps  it  was  the  most  brilliant  of  Menander's  playfe, 
"  the  manners  and  characters  pf  the  personage  being  painted 
with  thorough  experience  as  well  as  genius."  NeveithelesSy 
only  five  verses  of-  this  play  have  been  preserved  to  us,  one 
of  which  is  that  quoted  by  St  Paul  (1  Oor.  xv.  33), ."Evil 
communications  corrupt  good  manners."  The  same  critic, 
in  praising  Menander's  style  as  the  purest  model  of  the 
New  Attic,  observes  that  a  remarkable  feature  of  the  New 
Comedy  was  **  its  utter  avoidance  of  rhetoric "  (p.  489). 
The  influence  which  this  art  had  on  Euripides  b  well 
known.  Sophocles  was  not  wholly  exempt  from  a  kind  of 
rhetorical  pedantry,  and  the  speeches  in  Thucydides  ar^ 
so  many  exercises  of  the  author  in  that  art.  But,  as 
rhetoric  pertained  essentially  to  public  lif e^  it  was  likely 
to  have  a  mugh  less  scope  in  scenes  borrowed  almost  solely 
from  social  and  domestic^  experiences. 

Menander,  however,  did  not  neglect  the  other  branch  of 
a  liberal  Attic  education, — philosophy.  A  follower  and  a 
friend  of  Epicurus,  whose  mmmum  Umum  was  the  grsat^t 
amount  of  ei\joyment  to  be  got  out  of  li^  he  earned  out 
in  practice  what  he  advocated  by  precept;  for  he  waa 
essentially  the  well-to-do  gentleman,*  and  moved  in  the 
upper  circles  of  Athenian  society.  "  The  philosophers  of 
the  day  "  (t.e.,  the  schools  and  universities  in  our  modem 
systems  of  teaching)  "  were  still,"  says  Professor  Mahaffy^* 
viz.,  even  during  the  period  of  the  New  Comedy,  "the  con- 
stant butt  of  Uie  dramatists."  He  adds  that^  ''what  is 
still  stranger,  political  attacks  on  living  persoDSgea^  not 
excepting  Alexander  the  Qreat^  were  freely  and  bokUj: 
made." 

On  the  whole,  our  estimate  of  the  spirit  sad  objeet  of  Menander 
must  be  formed  rather  from  his  imitator  and  oopyiat  Terenoa  than 
from  the  fragments' which  remain,  about  240Q.Terse8  in  all,  asicol. 
lectcd  by  Mjoincko  in  liis  /Wi^ento  Comieorum  Ormcorum.  For, 
aa  Professor  Mahafly  well  observes,-^  the  oxtrftcts  made  by 
AthentBUs,  our  principal  authority,  have  reference  chiofly  to  "  the 
archsology  of  cooks  and  cookery/'  while  Stobnus  waa  a  oolloctor  of 
7y«^i  or  wise  maxims, — "a  moat  unfortunate  and^worthless  kind 
of  citation."  It  follows  that  no  sound  conclusions  aa  to  dramatio 
ceniua,  or  of  the- knowledge  of  human  nature,  can  be  drawn  from 
detsched  verses  preserved  without  the  least  reference  to  thea^  par- 
ticular points.  The  extraordinary  popularity  of  ^enandor  muat 
have  been  due  to  Uterarv  merit,  if  not  to  great  originality.  Mr 
Mahaffy  observes  on  ibis"  that  "  there  is  so  much  of  a  calm  gentle- 
manly morality  about  hia  fragmenta,  Jie  ia  ao  excellent  a  teacher 
of  the  ordinary  world-wisdom— resignation,  good  temper,  modera- 
tioUj  friendliness — that  we  can  well  understand  thia  popularity. 
Copies  of  his  plays  continued  long  in  existence,  and  were  certainly 
known  to  Suidas  and  Eustathius  as  late  as  the  lltli  and  12Ui  ceB' 
tttriias,  if  they  did  not  survive  to  a  yet  later  period.  >* 

In  respect  of  language,  Menander  ooonpiea  the  same  podtion  in 
poetrv  which  his  contemporary  Demosthenes  doea  in  proae.  In  both 
the  new  Attic  is  elaborated  with  great  finish,  snd  witn  much  greater 
grammatical  precision  than  we  find  in  writers  of  the  Old  Attic,  such 
aa  Sophocles  and  Tliucydides.  A  considerable  addition  to  the 
vocabulary  of  every-day  life  had  now  been  made,  as  was  indeed 
ineritable  from  the  versatile  character  of  the  language  and  the 

Sniua  of  the  people  who  used  it  Many  new  verb-forma,  especially 
e  perfect  active,"  now  occur,  and  indeed  form  a  characteristtd 
innovation  of  the  style  of  Plato.  Th^  earlier  proee  waa  in  its 
general  vocabulary  to  a  considerable  extent  poetical,  and  such  a 
concurrence  of  abort  syllables  aa  in  the  Platonic  4veS«Se«i|caK^es 


^ffisL  Oau,  Or.  Lit,  i  p.  488. 

*  Pliny  eaUs  Menander  "diligentiaslDas  Inxuria  interpivs,*'  If.  H.^ 
xxxvi.  8. 

•  BiuL  Oats.  Or,  LiL,  L  p.  AO.  ^*  Jhid,,  p.  480. 
»/Wa.,p.  487.  "/Wl.,p.  490. 

'*  A  cari6us  example  is  lw§»4yicafft,  the  trsnsitive  perfect  of 
Awemfvctr.  Similarly  we  have  the  nnusaal  fbRDs  a/vMrn  (tnm^ 
U9\i^6fnKa{727),^yym4x'ncmli^l^-y cV  ^ 
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(AvvooMiii^fiv)  U  iil-coited  evdn  to  <^onl  nutra.  The  Old  Coiii«dy 
vu  irorKed  by  men  of  real  geninai  who  "  were  indeed  gianti,  while 
the  men  of  Menuider^s  day  only  showed  how  strong  and  thorough 
was  the  eoltnre  which  in  art  and  literature  outllTed  the  decadence 
of  the  nation.**^ 

In  all,  wa  hare,  as  collected  by  Meineke,  1045  fingm^nta  of 
Uenander,  of  whidL  615  can  be  referred  to  known  plays,  the 
titles  of  tJioae  quoted  firom  amounting  to  ninety,  and  including 
the  Terentiaa  Andria^  Adeiphi,  JBunuehus,  EtautontinwruiMnot, 
These  fragments  contain  about  1660  rerses  or  parts  of  rerses,  not 
including  a  considerable  number  of  words  quoted  expressly  as  from 
Menander  by  die  old  lexicographers.  Besides  all  tbese  there  are 
not  fewer  than  758  monostich  rerses  separately  presenred  in  XSS., 
though  some  of  these  are  met  with  in  the  Otner  and  longer  frag- 


ments.   Many  of  the  fragments  are  obscure,  some  corrupt ;  and  th^ 
hare  been  a  fertile  field  for  critical  acumen  from ~ 


ire  oome  noon  the  shrewd  or  original  remark  of 
I  (fraf.  7)  "A  poor  man  has  no  relations,  for  no 
tLim,  lesthe  should  beg.**    Frag.  145,  "Erery- 


I  the  time  of  Bentley. 
Not  unfrequently  we 
an  obserrer.     Thus  (f 

one  acknowledges  him,  ^  ^         . 

thing  that  takes  JpUce  is  brought  about  by  law,  neoeanty,  or 
feshion."  237,  "The  ^ods  do  not  sare  men  through  any  human 
means  (prayer  or  sacritices} ;  if  they  did,  the  human  would  hare 
more  power  than  tha  dirine."  275,  "Porerty  U  the  most  easily 
cored  of  all  erils ;  any  friend  can  do  it  bv  merely  putting  Jiis  hand 
in  his  pocket  '*  397,  "  A  -poor  man  who  lives  in  a  targe  town  makes 
Himself  more  wretched  than  htf  need  ;  for  he  cannot  help  comparing 
with  his  own  the  luxurious  lives  of  the  rich."  435,  "No  man 
rcslizes  the  extend,  of  a  sin  when  ho  commits  it ;  it  is  afterwards 
that  he  sees  it"  450,  "A  man  is  convinced  not  so  much  by  what 
ii  said  as  by'tiie  manner  of  saying  it"    474,  "There  is  one  thing 


1  generally 

their  ancestors.  But  every  living  man  has  ancestors,  or  he  would 
not  be  a  living  man.**  578,  "  Wealth  acts  ^n  a  man  as  winil  does  on 
a  ship, — it  often  forces  him  out-  of  his  proper  course. "  668,  "  Kany 
a  yoang  lady  says  a  great  deal  in  her  own  favour  bv  saying  nothing 
at  aU.  683,  "A  man  who  abuses  his  own  fatner  is  practising 
UUsphemy  a^nst  tho  gods."  In  fact,  Menander  is  eharacteristi- 
cally  a  sententious  writer,  like  Euripides,  with  whom  in  the  general 
style  of  his  writings,  though  not,  of  course,  in  his  somewhat  loose 
and  irregular  Versification,  ne  is  sometimes  compared.  (F.  A  P.) 

HENCIUS,  the  Latinized  form  of  M&ng-tsze,  "Ut 
K&ng,"  or  **  Ming  the  philosopher,"  a  name  in  China  only 
feeoond  as  a  moral  teacher  to  that  of  Confucius.  His  statue 
or.  spirit-tablet  (as  the  case  may  be)  has  occupied,  in  the 
temples  of  the  sage,  since  our  1 1th  centuiy,  a  place  among 
"the  four  assessors'';  and  since  1530  a.d.  his  title' hM- 
been  "  the  philosopher  Wkag,  sage  of  the  second  degree." 

The  lOkngs  or  MXng-suns  had  been  in  the  time  of  Con- 
facius  one  of  the  three  great  dans  of  LO  (all  descended 
from  the  marquiB  Hwan,  711-694  B.C.),  which  he  had  en- 
deavoured to  curb.  Their  power  had  ^bsequently  been 
broken,  and  the  branch  to  which  Mencius  belonged  had 
settled  in  Ts&u,  a  small  adjacent  principality,  the  name 
of  which  still  remains  in  Ts&ahsien,  a  district  ofYench&u 
Shan-tuog.  A  magnificent  temple  to  Mencius  is  the  chief 
attraction  of  the  district  city.  The  present  writer  visited 
it  in  1873,  and  was  struck  by  a  large  marble  statue  of  him 
ia  the  courtyard  in  fronts  It  shows  much  artistic  skill,  aiiid 
gives  the  impression  of  a  man  strong  in  body  and  mind,^ 
thoughtful  and  fearless;  His  lineal  repcesentative  lives 
in  the  city,  and  thousands  of  MSngs  are  to  be  found  in 
the  neighbourhood. 

The  dates  of  some  of  the  principal  events  in  Mencius's 
life  are  fixed  by  a  combination  of  evidence,  and  his  death 
is  referred  by  common  consent  to  the  year  289  B.o.  He  had 
lived  to  a  great  age, — some  say  to  his  eighty-fourth  year, 
placing  his  birth  in  372  B.a,  and  others  to  his  ninety- 
seventh,  placing  it  in  385.  All  that  we  are  told  of  his 
father  is  that  he  died  in  the  third  year  of  the  child,  who 
was  thus  left  to  the  care  of  his  motiier.  She  was  a  lady 
oC  superior  character,  and  weU  discharged  her  trust.  Her 
virtues  and  dealings  with  her  son  were  celebrated  by  a 
great  writer  in  the  first  centunr  before  our  era,  and  for  two 
thousand  years  she  has  been  the  model  mother  of  China. 


>  Ushaffy.  Ibid,,  p.  490. 


We  have  no  accounts  of  Mencius  for  many  years  after 
his  boyhood,  and  he  is  more  than  forty  years  old  when  he 
comes  before  us  as  a  public  character.  He  must  ha\»  spent 
much  time  in  study,  investigating  the  c[uestions  which  were 
life  as  to  the  fundamental,  principles  of  morals  and  society, 
and  brooding  over  the  condition  of  the  country.  The  his^ 
tory,  ^e  poetry,  the  institutions,  and  the  great  men  of  the 
past  hiBbd  received  his  careful  attention.  He  intimates  that 
he  had  been  in  communication  vrith  men  who  had  been 
^disciples  of  Confucius.  That  sage  had  become  to  him  the 
chief  of  mortal  men,  the  object  of  his  untiring  admiration ; 
and  in  the  doctrines  which  he*had  taught  Mencius  recog- 
nized the  truth  for  want  of  an  appreciation  of  which  the 
bonds  of  order  all  round  him  were '  being  relaxed,  and  the 
kingdom  hastening  to  a  general  anarchy. 

When  he  first  comes  forth  from  TsAil  he  is  accompanied 
by  several  eminent  disciples.  He  had  probably  imitated 
Confucius  in  becoming  the  master  of  a  school,  and  ea^ 
couraging  the  resort  to  it  of  inquiring  minds  that  he 
might  resolve  their  doubts  and  unfold  to  them  the  right 
methods  of  government.  One  of  his  sayings  is  that  it 
would  be  a  greater  delight  to  the  superior  man  to  get  the 
youth  of  brightest  promise  around  him  and  to  tesich  and 
train  them  than  to  ei\joy  the  revenues  of  the  kingdom. 
His  intercourse  with  his  followers  v^as  not  so  intimate  as 
that  of  Confucius  had  been  .with  the'membezis  of  Ids 
selected  circle;  and,  while  he  maintained  his  dignity  among 
them,  he  vras  liot  able  to  secure  from  them  the  same 
homage  and  reverent  admiration. 

More  than  a  century  had  elapsed  since  the  death  of 
Confucius,  and  during  that  period  the  feudal  kingdom  of 
Ch&u  had  been  showing  '  more  and  .  more  of  the  signs 
of  dissolution,  and  portentous  errors  that  threatened  to 
upset  all  social  order  were  widely  disseminated.  The 
sentiment  of  loyalty  to  the  dynasty  had  disappeared. 
Several  of  the  marquises  and  other  feudal  princes  of  earlier 
times  had  usurped  the  title  of  king.  The  smaller  fiefs  had 
been  absorbed  by  the  larger  ones,  or  reduced  to  a  state  of 
helpless  dependence  on  tibem.  Tsin,  after  greatly  extend- 
ing its  territory,  had  broken  up  into  three  powerful  king- 
doms, each  about  as  large  -as  England.  Mencius  found 
the  nation  nominally  one,  and  with  the  traditions  of  two 
thousand  years  affirming  its  essential  unity,  but  actually 
divided  into  seven  monitfchies,  each  seeking  to  subdue  tha 
others  under  itself.  The  consequences  were  constant  war- 
fare and  chronic  misery. 

In  Confucius's  time  we  meet  with  recluses  who  had 
withdrawn  in  disgust  from  the  w6rld  and  its  turmoil ;  but 
these  had  now  given  place  to  Vdass  of  men  who  came 
forth  irom  the^ir  retirements  provided  vrith  arts  of  war  or 
schemes  of  policy  which  they  recommended  to  the  cont^d- 
ing  chiefs,  evef  ready  to  change  their  allegiance  as  they 
were  moved  by  whim  .or  interest.  Mencius  was  once  asked 
about  two  pi  them,  "Are  they  not  really  great  men  t  Let 
them.be  angry^  and  all  the  princes  are  a&aid  Let  them 
live  quietly,  and  the  flsmes  of  trouble  are  everywhere  ex- 
tingmshed."  He  looked  on  them  as  litUe  men,  and 
delighted  to  proclaim  his  idea  of  the  great  man  in  such 
language  as  the  following  :— 

**  To  dwell  in  love,  the  wide  house  of  the  world,  to  stand  in 
propriety,  the  correct  seat  of  the  world,  and  to  walk  in  xighteonsness, 
the  great  path  of  the  world ;  when  he  obtains  hi^  desire  for  oflBce, 
to  practise  his  principles  for  the  ^ood  of  the  people,  and  when  tiut 
desire  is  disappointed,  to  practise  them  alone ;  to  be  abore  the 
power  of  riches  and  honours  to  make  dissipated,  of  poverty  and 
mean  condition  to  make  swerve  from  the  right,  and  of  power  and 
force  to  make  bend,— these  characteristics  constitute  tha  great 


Most  vivid  are  tho  pictures  which  Mencius  gives  of  the 
condition  of  the  people  in  consequence  of  the  wars  of  the 
states.     ''The  royal  ordinances  were  violated :  themulti 
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todes  were  oppressed;  the  supplies  o!  food  and  dnnk 
floired  away  like  water."  It  is  not  wonderful  that^  when 
tfad  foundations  of  goTemment  were  thua  overthrown, 
speoolations  sHoiild  have  arisen  that  threatened  to  over- 
ttowwhat  he  considered  to  be  the  foundations  of  truth 
aad  all  social  orderl  "A  shrill-tongned  barbarian  from 
the  south,"  as  Mencius  called  him,  proclaimed  the  dissolu- 
tion of  ranks,  and  -  advocated  a  return  to  the  primitive 

simplicity, 

**  When  Adam  delved  and  Bre  span." 

He  and  his  followers  maintained  that  learning  was 
qaaekeiy,"  and  statesmanship  craft  and  oppression,  that 
prince  and  peasant,  should  be  on  the  same  level,  and  every 
fML-n  do  everything  for  himself.  Another,  called  Tang^Ct, 
denied  the  difference  between  virtue  and  vice^  glory  and 
shame.  The  tyrants  of  the  past^  he  said,  were  now  but  so 
many  rotten  bones,  and  the  heroes  and  sages  were  no  more. 
It  was  the  same  with  all  at  death ;  after  that  there  was  but 
so  much  putridity  and  rottenness.  The  conclusion  of  the 
whole  matter  therefore  was — **  Let  us  eat  and  drink ;  let 
us  gratafy  the  ears  and  eyes,  get  servants  and  maidens, 
beauty,  music,  wine ;  when  the  day  is  insufficient,  carry  it 
on  through  the  night.  Sach  one  for  himself."  Against  a 
third  heresiacch,  of  a  very  different  stamp,  Mencius  felt 
no  leM  indignation.  TioB  was  Mo  Tl,  who  found  .the 
source  o£  all  the  evils  of  the  time  and  of  all  time  in  the 
want  of,  mutual  love.  He  taught^  therefore^  that  men 
sliould  love  others. as  themselves;  princes,  the  states  of 
other  princes  as  much  as  their  own ;  children,  the  parents 
of  others  as  much  as  their  own.  Mo,  in  his  gropings,  had 
got  hold  of  a  noble  principle^  but  he  did  not  apprehend 
it  distinctly  nor  set  it  fordi  with  discrimination.  To 
our  philosopher  the  doctrine  appeared  contrary  to  the 
Confuciem  orthodoxy  about  the  five  relations  of  society ; 
and  he  attacked  it  without  mercy  and  with  an  equal 
confusion  of  thought.  "Yang's  principle,"  he  said,  ''is 
'each  one  for  hiniself,'  which  does  not  acknowledge  the 
chums  of  the  sovereign.  Mo's  is  'to  love  all  equally,' 
which  does  not  acknowledge  the  peculiar  affection  due  to 
a  father.  But  to  acknowledge  neither  king  nor  father  is 
to  be  in  the  state  of  a  beast.  The  way  of  benetolence 
and  righteousness  is  stopped  up." 

On  this  seething  ocean  of  lawlessness,  wickedness, 
heresies,  and  misery  Mencius  looked  out  from  the  quiet  of 
his  school,  and  his  spirit  was  stirred  within  him  to  attempt 
the  rescue  of  the  people  from  the  nusrule  and  error.  It 
might  be  that  he  would  prove  the  instrument  for  this  pur- 
pose. "If  Heaven,"  he  said,  "wishes  that  the  kingdom 
should^ei\joy  tranquillity  and  good  order,  who  is  there' 
besides  me  to  bring  it  aboutt"  He  formed  his  plan,  and 
proceeded  to  put  it  in  execution.  He  would  go  about 
among  the  different  kings  till  he  should  find  one  among 
them  who  would  follow  his  counsels  and  commit  to  him  the 
entire  administration  of  lus  government.  That  obtained, 
he  did  not  doubt  that  in  a  few  years  there  would  be  a 
kingdom  so  strong  and  so  good  that  all  rulers  would 
acknowledge  its  superiority,  and. the  people  hasten  from  all 
quarters  to  crown  its  sovereign  as  monax^  of  the  whole  of 
China.  This  plan  was  much  the  same  as  that  of  Confucius 
had  been ;  but^  with  the  bolder  character  that  belonged  to 
him,  Mencius  took  in  one  respect  a  position  from  which 
"the  master"  wouMhave  shrunk.  Theformer  wasalways 
loyal  to  Chftu,  and  thought  he  could  save  the  country  by 
a  reformation;  the  latter  saw  the  day  of  ChAu  was 
pas^  and  the  time  was  oome  for  a  revolution.  Mencius's 
yiew  was  the  more  ooirectj  but  he  was  not  wiser 
thsa  the  sage  in  forecastmg  for  the  future.  They  could 
think  only  of  a  refonned  dynasty  or  of  a  changed  dynasty, 
rnfagacoordipg  to  the  model  principles  of  a  feudal  oon- 
miiiliinin,  whkh  they  described  in  glowing  language.    They 


desired  a  .repetition  of  the  golden  age  in  the  reifi6te  past ; 
but  soon  after  Mencius  disappeared  from  the  stage  of  life 
there  came  the  sovereign  of  Ch'in,  and  solved  the  question 
with  fire  and  sword,  introducing  the  despotic  empire  iriiiich 
has  since  prevailed. 

An  inquiry  here  occurs — "  How,  in  the  execution  of  hie 
plan,  was  Mencius,  a  scholar,  without  wealth  or  station,  to 
find  admission  to  the  courts  of  lawless  and  unprincipled 
kings,  and  acquire  the  influence  over  them  which  he 
expected  t"  It  can  only  be  met  by  our  bearing  in  mind 
the  position  accorded  from  the  earliest  times  in  China  to 
men  of  virtue  and  ability.  The  same  written  character 
denotes  both  scholars  and  officers.  They  are  at  the  top  of 
the  social  scale^ — the  first  of  the  four  classes  into  which  the 
population  has  always  been  divided.  This  appreciation  of 
learning  or  /culture  has  exereis^  a  most  powerful  inflaenoe 
over  the  government  under  both  conditions  of  its  exist- 
ence ;  -and  out  of  it  grew  the  system,  which  was  organiaed 
and  consolidated  more  than  a  thousand  years  ago^  of  making 
literary  merit  the  passport  to  official  employment.  The 
ancient  doctrine  was  that  the  scholar's  privilege  was  from 
Heaven  as  much  as  the  sovereign's  right;  the  modem 
system  is  a  device  of  the  despotic  rule  to  put  itself  in 
Heaven's  place,  and  have  the  making  of  the  scholar  in  ite 
own  hands.  The  feeling  and  conviction  out  of  which  the 
system  grew  prevailed  in  the  time  of  Mencius.  The 
dynasties  that  had  successively  ruled  over  the  kingdom  had 
owed  their  establishment  not  more  to  the  militaiy  genius  of 
their  founders  than  to  the  wisdom  and  organising  ability 
of  the  learned  men,  the  statesmen,  who  were  their  boaom 
friends  and  trusted  counseUore.  Why  should  not  he 
become  to  one  of  the  princes  of  his  day  what  t  Tin  had 
been  to  Thang,  and  ThAi-kung  Wang  to  King  Win,  end 
the  duke  of  Ch&u  to  Wfi  and  Ch'Sng  t  But,  thoi^  Mencras 
might  be  the  equal  of  any  of  those  worthies,  he  knew  of  no 
prince  like  Thang  and  the  others,  of  noble  aim  and  soul, 
who  would  welcome  and  adopt  his  lessons.  In  his  eager- 
ness he  overlooked  this  condition  of  success  for  his  enter* 
prise.  He  might  meet  with  such  a  ruler  as  he  looked  for, 
or  he  might  reform  a  bad  one,  and  make  him  the  coe4Jtitoir 
that  he  required.  On  the  strength  of  these  peradventores, 
and  attended  by  several  of  his  disciples,  Mencius  went  for 
more  than  twenty  years  from  one  court  to  another,  always 
baffied,  and  always  ready  to  try  again.  He  was  reodved 
with'  great  respect  by  kings  and  princes.  He  would 
not  enter  into  the  service  of  any  of  them,  but  he  ooe»- 
sionally  accepted  honorary  offices  of  distinction ;  and  he  did 
not  scruple  to  receive  large  gifts  which  enabled  him  to  liye 
and  move  about  as  a  man  of  wealth.  In  delivering  his 
message  he  was  as  fearless  and  outspoken  as  John  £io(x. 
He  lectured  great  men,  and  ridiculed  them.  He  unfdded 
the  ways  of  the  old  sage  kings,  and  pointed  out  the  path 
touniversal  sway;  but  it  was  all  in  vain.  Hecould  nptstir 
any  one  to  honourable  actibn.  He  confronted  heresy  with 
strong  arguments  and  exposed  it  with  withering  sareasm; 
but  .he  could  work  no  deliverance  in  the  earth.  The  last 
court  at  which  we  find  him  was  that  of  Lfi,  probably  in 
SIO  ]i.a  The  marquis  of  that  state  had  given  office  to 
To-chkng,  one  of  Mencius's  disciples,  and  he  hoped  that 
this  might  be  the  means  of  a  favourable  hearing  for 
himself.  So  it  ha4  nearly  happened.  On  the  soggeation 
of  To-chXng  the  marquis  had  ordered  his  carnage  to  be 
yoked,  and  was  about  to  step  into  it^  and  proceed  to  bring 
Mencius  to  his  palace,  when  an  unworthy  fovourite  stepped 
in  and  diverted  huA  from  his  purpose.  The  disciple  toil  his 
master  what  had  occurred,  reproaching  the  favourite  for  hia 
ill-timed  intervention;  Mencius^  however,  said  to  him,  "A 
man's  advancement  or  the  arresting  of  it  magr  aeem  to  be 
effected  by  others,  but  is  really  beyond  their  power.  Ify 
not  finding  in  the  marquis  of  lA  a^ler  i^  would  oooflde 
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fn  BM  and  P'Cit  my  le— om  in  ptactioe  is  from  Heayen."  He 
iceepted  Uiis  incident  as  a  final  intimation  to  Ixim  of  the 
win  of  HeaTon.  He  had  striven  long  against  adverse  oir- 
comataneesy  bnt  now  he  bowed  in  submission.  We  lose 
light  of  hnn.  He  withdrew  from  courts  and  the  public 
ifeoa.  We  have  to  think  of  him,  according  to  tradition, 
passing  the  last  twenty  years  of  his  life  in  the  congenial 
•oeietj  of  hb  disciples,  discoursing  to  them,  and  giving  the 
finishing  touches  to  the  record  of  his  conversations  and 
opinions,  which  were  afterwards  edited  by  them^  and  con- 
stitnto  his  works.  Living,  he  may  have  been  a  failure ; 
dead,  yet  speaking  in  them,  he  has  been  a  great  power 
among  the  ever-multiplying  millions  of  his  countrymen. 
Xcr  will  any  thinker  of  the  West  refer  to  them  without 
mterest  and  benefit.  Mencius^was  not  so  oracular,  nor 
■o  nelf-oontained,  as  Confucius ;  but  his  teachings  have  a 
vivacity  and  sparkle  of  which  we  never  treaiy,  and  which 
is  all  their  own. 

W«  win  BOW  attempt  to  isdicats  briefly  tho  more  important 
]«uiii[)lM  wUeh  our  philoaophor  thought  wonld  bare  boon  eiroctoal 
to  legtnorato  bis  eotintrj,  and  make  an  end  of  misery  and  benty 
within  its  boiderti 

And  firmt  as  to  b's  vtows  on  govemmont,  and  the  work  to  bo 
done  bj  mlera  for  their  subjects.  Moncius  bold  with  Confucius— 
■ad  it  wan  a  doctrine  vhich  had  descondod  to  them  both  from  the 
lemotest  antiquity — that  royal  goremment  is  an  Institution  of  Ood. 
An  anoient  sovereign  bad  said  tnat  "  Heaven,  liarlng  produced  the 
{leoplo,  annoiiitaU  lo*  them  mien,  and  appointed  for  them  teachers, 
who  •booUl  be  asriktlng  to  Ood.*'  Our  iwfloeopher,  adopting  this 
lioetrine^  was  led  by  the  manifest  incompetency  of  all  the  rulers  of 
kls  time  to  aak  how  it  eonld  be  known  on  what  individual  the 
appointment  of  HeaTen  liad  fallen  or  ought  to  fall,  and  he  concludetl 
that  this  conld  be  aaoertained  only  from  his- personal  character  and 
his  conduct  of  affairs*  The  people  must  find  out  tho  will  of  Heaven 
u  to  vho  should  be  their  rnter  for  themselves.  There  was  another 
old  ttying  which  delighted  Mendus, — "Heaven  seoe  as  tho  pooplo 
•ee;  Kraven  hears  as  the  people  hear.**  He  taught  accordingly 
that,  whilo  goTemment  is  from  Ood,  the  governors  are  from  the 
]eoi4e  ;— roar  popali  ror  ZV». 

No  claim  then  of  a  "  divine  right**  should  be  allowod  to  a  soverelRi 
if  be  were  not  exercising  a  rule  Tor  the  good  of  the  peo])le.  "  Tw 
I4opIe  ars  the  most  important  element  in  a  nation  ;  tne  altars  to 
the  spirits  of  the  land  and  grain  are  tho  seoond  ;  tho  sovereign  Is 
the  lightest.*  Uoiioins  was  not  afraid  to  foUow  thu  utterance  to 
its  oonsr(|Benco&  Tho  monarch  whose  rule  is  injurious  to  the 
}»oplo,  and  who  is  deaf  to  remonstrance  and  counsel,  should  be 
ditLroDod.     In  snob  a  case  "  killing  is  no  murder. " 

But  vho  Is  to  remove  the  sovereign  that  thus  ought  to  be  removed  t 
Meneiu  had  three  answers  to  this  difficult  question.  First,  he 
would  hsTo  the  members  of  the  royal  house  perform  the  task.  Let 
thorn  disown  their  unworthy  bead,  and  appoint  some  better  in- 
iliTiUoal  of  their  number  in  his  room.  If  tney  could  not  or  would 
sot  do  thio,  he  thought,  secondly,  that  any  high  minister,  tboiuh 
aot  allied  to  the  royal  house,  might  take  sammary  measures  with 
tlio  ooTervign,  assuming  that  he  acted  purely  with  a  view  to  the 
liabUo  veal.  His  third  and  grand  do  vice  was  what  he  called  **  the 
MiBister  of  Heaven."  When  the  sovereign  had  become  a  pest 
isstasd  of  a  blossinf^  ho  belieTod  that  Heaven  would  raise  up  some 
OM  lor  the  help  of  tho  people,  some  one  who  should  so  conduct 
kiiuelf  in  his  ori^nal  subordinate  position  as  to  draw  all  eyes  and 
kcafts  to  himwlfT  Lot  him  then  raino  the  standard  not  of  rebel- 
Hon  but  of  righteousness,  and  he  could  not  help  attaining  to  the 
highert  dignity.  Mencius  hoped  to  And  one  among  the  rulers 
ef  kii  day  who  might  bo  made  into  such  a  minister,  and  he 
caaoaelleif  one  and  another  to  adopt  measures  with  that  object 
It  vu  in  Ikot  counselling  rebellion,  out  ho  held  that  the  house  of 
Cbia  had  forfeitod  its  title  to  the  throne. 

What  now  wore  the  attributes  which  Uenoiua  considered  neoessanr 
ts  constitute  a  good  government  aooortUng  to  his  ideal  of  It  t  It 
asat  be  snimated  by  a  spirit  of  benevolence,  and  evor  pursue  a 
poliey  of  righteonsneas.  Its  aims  must  bo,  first,  to  make  the  people 
*e&  oH;  and  next,  to  edncato  them.  ITo  one  was  fit  to  occupy  the 
tltfons  who  conld  bs  happv  while  any  of  the  people  were  miserable, 
vlto  delighted  in  war,  wno  eonld  indulge  in  palaces  and  parks 
vUch  the  poorest  did  not  in  a  measure  share  with  him.  Game 
laws  roceiTed  hb  emphatic  condemnation.  Taxes  should  be  light, 
nd  sQ  the  regulations  for  agriculture  and  commerce  of  a  eharacter 
toproDoto and  enconrage  them.  The  rules  which  he  suggested  to 
■eve  those  objeots  had  reference  to  the  existing  condition  of  bis 
IJisntry,  bnt  they  an  susceptible  of  wide  application.  They  carry 
^lUisa  icbemes  of 'drainage  and  irrigation  for  land,  and  of  free 
^''dsfvreoinmeros,    But  it  must  bo,  haoontendad,  that  a  inffi^iant 


and  certain  livelihood  be  seenred  for  all  the  people.  Witbont  this 
their  minds  would  be  unsettled,  and  they  woald  proceed  to  every 
form  of  wild  lioenoe.  They  wonld  break  the  laws,  and  the  ridsr 
wonld  punish  them,— pnniui  thoee  whom  his  neglect  of  his  own 
duties  had  nlunged  into  poverty,  of  which  crime  was  the  oonseqnenoa 
He  wonld  oe^  not  their  ruler,  out  their  "trapper." 

Snpposinff  the  people  to  bo  made  well  ofl^  Hencina  taught  that 
ednoation  should  oe  provided  for  them  all.  He  gave  the  marquis 
of  Thang  a  programme  of  four  kinds  of  ednoational  institntion8| 
which  he  wished  him  to  establish  in  his  state— in  the  villages  ua 
the  towns,  for  the  noor  as  well  as  the  rich,  so  that  none  might  bs 
ignorant  of  their  auties  in  the  various  relations  of  sodetv.  Bnt 
after  all,  unless  ths  people  could  set  food  and  clothing  oy  their 
labour,  he  had  not  much  faith  in  ue  power  of  education  to  make 
them  virtuous.  Givs  him,  however,  a  government  fulfilling  the 
conditions  that  he  laid  down,  and  he  was  confident  there  would 
soon  bs  a  people,  all  contented,  all  virtuous.  And  he  saw  nothing 
to  prevent  the  realisation  of  such  a  government.  Any  ruler  might 
become,  ifhtvauld,  "  the  minister  of  Heaven,*'  who  was  his  idesl, 
and  ths  influence  of  his  example  and  administration  wonld  be  aU* 

Eowerftd.  The  people  wonld  flock  to  him  as  thsir  parent,  snd  bdp 
im  to  do  Justice  on  the  foes  of  truth  and  happineiM.  Pulse  ana 
grain  would  be  abundant  as  water  and  fire,  and  fhl  mnltitndesL 
well  clothed,  and  well  principled,  wonld  lit  nndsr  the  shads  os 
their  mulberry  trees,  and  hau  the  ruler  "king  by  the  grace  of 
Heaven." 

Secondly,  as  to  Mencins's  \iews  about  human  natura  His  eon* 
viotlon  of  ths  goodness  of  that  encouraged  him  to  hops  for  snob 
grand  results  from,  ipxxl  government,  and  his.  discussion  of  this 
subject  gives  his  principal  tiUe  to  a  place  among  philcsophiesl 
thinkers. 

Opinions  were  much  divided  about  it  among  his  eontsmporariea 
Some  held  that  the  nature  of  man  is  neither  good  norliad  ;  hs  may 
be  made  to  do  good  and  also  to  do  eviL  Others  held  thst  the 
nature  of  some  men  is  ^ood,  and  that  of  others  bad  ;  thus  it  is  that 
the  best  of  men  sometimes  have  bad  sons,  and  ths  worst  of  mm 
good  Bona  It  was  also  maintained  that  the  nature  of  man  is  svili 
and  whatever  good  appears  in  it  is  the  result  of  enltivation.  In 
oppooitidn  to  ul  these  views  Moncius  contended  that  the  nature  ol 
man  is  good.  "Water,"  he  said,  **  will  flow  indilferentiy  to  the 
east  or  west ;  but  will  it  flow  indiflerently  up  or  down  f  The 
tendency  of  man's  nature  to  goodness  is  like  the  tendency  of  watsa 
to  flow  downwardsL  By  striking  water  you  may  make  it  leap  ovetf 
your  forehead  ;  and  by  damming  and  leading  it  yon  may  make  if 
go  np  a  bin.  Bnt  such  movements  are  not  aecorung  to  tiie  natnrt 
of  water ;  it  is  the  force  applied  which  causes  them.  When  mev 
do  what  is  not  good,  their  nature  has  been  dealt  with  in  thif 
way." 

Mendns  had  no  stronger  langnage  than  thi%— as  indsed  it  wonl^ 
bo  diiBonlt  tofind  any  stronger, — to  declare  his  belief  of  the  goodness 
of  human  natura  with  various^  but  equally  felicitous,  Ulustratioo 
bs  replied  to  his  different  opponents.  Sometimes  he  may  seem  to 
express  himsslf  too  strongly,  nut  an  attentive  study  of  his  writing 
shows  that  hs  is  speaking  of  our  nature  in  its  ideal,  and  not  as  if 
actually  is^— as  we  may  ascertain,  by  an  analysis  of  it,  that  it  wm 
intended  to  bs^  and  not  ss  it  has  been  made  to  becoma  In  het, 
his  doctr'ne  of  human  natwe  is  hardly  to  bs  distinguished  ih>m 
that  of  Bishop  Butler,  while  the  Christian  prelate  is  left  far  behind 
BO  fkr  as  charm  of  style  is  concerned. 

Our  author  insists  on  the  constituents  of  human  natnrt^  dwelling 
especially  on  the  nrincinlee  of  benevolence,  righteousness,  propriety, 
and  wisdom  or  ImowIedgB.  the  last  including  the  Judgment  oi 
consoienoe.  "These,"  said  he,  "are  not  infused  into  ns  £rom 
without  lien  have  thcss  four  principles  Just  ss  they  have  their  foui 
limbe."  But  man  has  also  instincts  and  appetites  which  seek  theif 
own  gratification  without  reference  to  ri^teonsness'  or  any  other 
control.  He  met  this  difficulty  b^  contendin||f  that  human  nature 
is  a  constitution,  in  which  the  higher  principles  are  deeigned  to 
rule  the  lower.  "Some  constituents  of  it  are  noble  and  some 
ignoble,  some  great  and  some  small.  The  great  must  not  bs 
ii^ured  for  the  small,  nor  the  noble  for  the  ignoble." 

One  of  bis  most  vigorous  vindications  of  his  doctrine  is  th« 
following  :— "  For  ths  mouth  to  desire  flavours,  the  eye  colours, 
the  ear  sounds^  and  the  four  limbs  ease  and  rest  belong  to  man's 
natura  An  individual's  lot  may  restrict  him  from  the  gratification 
of  them ;  and  in  such  a  case  the  superior  man  will  not  say,  '  Uy 
nature  demands  that  pleasure,  and  I  will  get  it'  On  the  other 
hand,  there  are  love  between  father  and  son,  righteousness  between 
ruler  and  miniater,  the  rules  of  ceremony  between  beet  and  gnest^ 
and  knowledge  seen  in  recognising  the  able  and  virtnous,  and  in 
the  sage's  fblnlling  the  heavenly  course ;— these  are  appointed  (by 
Heaven).  But  they  also  belong  to  our  nature,  and  the  superior 
man  will  not  eay,  'The  drcumstancea  of  my  lot  relieve  me  firom 
them.' "  In  his  preliminary  dissertation  to  the  7th  edition  of  this 
enoydopsBdia,  Sir  Jamea  Hachintoeh  has  said  that  in  bis  sermons 
on  human  nature  Butier  '*  taught  truths  more  wortbjr  of  tiie  nunc 
of  discovery  than  yany  in  the  same  department  of  inquiry  witii 
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whioh  m  an  acquainted ;  if  we  onght  not  to  except  the  first  iteps 
pf  tile  Grecian' philoaopbere  tovrarda  a  theory  of  morale."  Menciua 
was  senior  to  Zeno,  the  one  of  those  philosopher*  to  whom  Butler 
has  .most  affinity,  and  it  does  not  appear  that  he  had  left  anything 
for  either,  of  them  to  discover. 

l¥hen  he  proceeded  from  his  ideal  of  human  nature  to  account 
for  the  phenomena  of  conduct  so  different  from  what  they  ought 
to  he  according  to  that  ideal,  he  was  necessarily  less  successful. 
They  poizled  him  and  they  made  him  indignant  and  angry.  ' '  There 
is  notning  good/'  he  said,  "  that  a  man  cannot  do ;  tie  only  does 
not  do  it."  But  why  does  ho  not  do  it !  Against  the  stuobom 
fact  Mencius  beats  his  wings  and  shatters  his  Weapons, — all  in  vain. 
He  me;ition8  a  few  ancient  worthies  who,  ho  conceived,  had  idwava 
been,  or  who  had  become,  perfectly  virtuous.  Above  them  all  he 
extols  Confucius,  taking  no  notice  of  that  sage's  confession  that  he 
had  not  attained  to  conformity  to  his  own  rule  of  doing  to  others 
as  l&e  would  have  them  do  to  him.'  No  such  acknowledgment 
about  himself  ever  came  from  Mencius.  Therein  he  was  inferior  to 
his  predecessor :  he  had  a  subtler  faculty  of  thought,  and  a  much 
more  vivid  ima^nation ;  but  he  did  not  know  himself  nor  his 
special  subject  ot  human  nature  so  well. 

Our  limits  will  not  allow  us  to  go  into  a  detail  of  his  views  on 
other  special  subjects.  A  few  passages  illustrative  of  his  style  and 
general  teachings  will  complete  all  that  can  be  said  of  him  here. 
His  thoughts,  indeed,  were  seldom  condensed  like  those  of  '|  the 
master"  into  apborisms,  and  should  be  read  in  their  connexion ; 
but  we  have  from  him  many  words  of  wisdoiA  'that  have  been  as 
goads  to  millions  for  more  than  two  thousand  years.  For  in- 
stance:— 

*'  Though  a  man  may  be  wicked,  yet,  if  ho  a<]Uust  his  thoughts, 
fast,  and  bathe,  ho  may  sacrifice  to  God.'* 

"  When  Heaven  is  about  to  confer  a  great  office  on  any  man,  it 
first  exercises  his  mind  with  sulTcring,  and  his  sinews  and  bones 
with  toil  It  exposes  his  body  to  hun^r,  subjects:  him  to  extreme 
poverty,  and  confounds  his  undertakings.  In  all  these  ways  it 
stimulates  his  mind,  strengthens  his  nature,  and  supplies  his  in- 
competencies." 

"The  great  man  is  he  who  does  not  lose  his  child-heart*' 

"  The  sonso  of  shame  is  to  a  man  of  great  imiMrtancc.  When  one 
is  ashamed  of  having  been  without  shame,  he  will  afterwards  not 
have  occasion  for  shame." 

"To  nourish  the  heart  there  is  nothing  better' than  to  keep  th» 
desires  few.  Hero  is  a  man  whose  desires  are  few ;  in  some  tnings 
he  may  not  bo  «ble  to  keep  his  heart,  but  tliey.  will  be  few.  Here 
is  a  man  whose  desires  aru  many ;  in  some  things  he  may  be.ablo 
to  keep  his  heart,  but  they  will  bb  fuw." 

*'  Benevolence  is  tlie  diatinguijihing  characteristic  of  man.  As 
embodied  iu  his  conduct,  it  niay  be  called  the  path  of  duty.*' 

'*  There  is  an  ordinatiou  for  everything ;  and  a  roan  should  receive 
submissively  what  may  bo  correctly  ascribed  thereto.  Ho  who  has 
the  correct  idea  of  what  Heaven's  ordination  is  xn\l  not  stand 
beneath  a  tottering  wall.  Death  sustained  iu  the  discharge  of  one's 
duties  may  bo  corrcctlx  ascribed  to  Heaven.  Dcatli  under  nandcuITs 
aiitl  fetters  cannot  bo  correctly  so  ascribed." 

"When  one  by  force  subdues  men,  they  do  not  submit  to  him 
in  heart  When  he  subdues  them  by  virtue,  in  their  hearts'  cure 
they  tre  pleased,  and  sincerely  submit" 

Two  translations  of  tho  works  of  Mendos  aro  within  (lie  reach  of  European 
readers :— that  by  tlic  late  Stanislaus  Jultvn,  In  L»tln,  TarU,  IH24-39;  »nd  that 
Airmlnjc  the  sccoml  rnlame  of  Uge«»  Chtnfte  Ctatfia,  UmxK  Konif,  IMC*.  tho 
l^ter  has  been  piiblUhed  at  London  <187.1>  wlihont  tho  Clilnrav  tvxt.  Sco  also  K. 
Fabcr,  Tk*  Mind  <tf  ifemefaM,  or  PofUtcal  KfoHomt/oHtnl^  oh  Moral  FhUotnphf, 
translated  from  the  Gunnan  by  A.  U.  Ilutchlnjon  (Loudon,  1SS2).  (J.  LE.) 

MENDELSSOHN,  Felix  (1809-1847).  Jakob  Ludwig 
Felix .  Mendelsaohn-Bartholdy,  ono  of  the  greatest  com- 
posers of  this  century,  was  the  grandson  of  Moses  Men- 
delssohn noticed  -  below,  and  was  bom  in  Hambtll'g  oo 
February  3,  1809. 

In  consequence  Of  tho  troubles  caused  by  the'  French 
occupation  of  Hamburg,  •Abi-aliam  Mendelssohn,  his  father, 
migratpd  in  1811  td  Berlin,  where  his  graiidmtfthcr, 
Fromet,  then  in  ihe  twenty-fifth  year  of  her  widowhood, 
received  the  whole  family  into  her  house,  No.  7  Ncuc 
l*roinenade.  Here  the  little  Felix  and  his  sister  Fanny 
received  their  first  instruction  in  music  from  their  mother, 
under  whose  care  they  progressed  so  rapidly  that  the 
altogether  exceptional  character  of  their  talent  soon 
became  unmistaJcably  apparent.  Tlieir  next  teacher  was 
Madame  Bigot,  who,  during  the  temporary  residence  of  the 
family  in  Paris  in  1816,  gave  them  some  vahmble  instruc- 
tion. On  their  return  to  Berlin  they  took  lessons  in 
thoroughbass  and  composition  from  Zelter,  in  pianoforto- 
plajring  from  XiUdwig  Berber,  and  in  violin-phiying  from 


Jlexming, — QiA  care « of  their  j^eral  education  being  en- 
trpstdd  to  the  father  of  t^e  novelist  Paul  Heyso; 

Felix  first  played- in  public  on  the  24th  of  October 
18 IB,  taking  the  pianoforte  part  in  a  trio  by  Woelfl.  On 
April  II,  1819,  he  entered  the.  Berlin  SingiJEademie  as  aD 
alto,  and  in  .the  following  year  began  to  compose  with 
extiabrdinaiy  rapidity.  lUs  earliest  dated  work  is  a  cantata, 
InrOhrend  feUrlicken  T&nm,  completed  on  January  13, 
1820.  During,  that  year  alone  he  produced  nearly. sixty 
movements,  including  songs,  pianoforte  sonatas,  a  trio 
for  pianoforte,  violin,  and  violoncello^  a  sonata  for  liolin 
and  pianoforte,  pieces  for  the  organ,  and  even  a  litUe 
dramatic  piece  in  three  scenes.  In  1821  he  wrote  >fiva 
symphonies  for  stringed  instruments,  each  in  three  mov^ 
ments;  motetts  for  four  voices;  an  opera,  in  one  4ct^ 
called  Soldalenliebschaft ;  another,  called  Die  hddm  Pador- 
gogtn ;  part  of  a  third,  called  DU  todndemde  ComdcUanUn  ; 
and  an  immense  quantity  of  other  music  of  different  kinds, 
some  of  which,  thought  worthy  of  publication  by  the 
editors  of  his  posthumous  works,  now  stands  before  the 
world  in  evidence  of  the  precocity  of  his  genius.  The 
original  autograph  copies  of  these  early  productions  are 
now  preserved  in  the  Berlin  Library,  where  they  form  part 
of  a  collection  which  fills  <forty-four  large  volumes,  all 
written  with  infinite  neatness,  and  for  the  most  part 
carefully  dated — a  sufficient  proof  that  the'  methodical 
habits  whicfat  distinguished  his  later  life  were  formed  in 
early  childhood. 

.In  1821  Mendelssohn  paid  his  first  visit  to  Goethe^  with 
whom  he  spent  sixteen  days  at  Weimar,  in  company  with 
Zelter.  From  this  year  also  dates  his  first  acquaintance 
with  Weber,  who  was  then  in  Berlin  superintending  the 
production  of  Der  FretschUtz ;  and  f roni  the  -  sununer  of 
1822  his  introduction,  at  Cossel,  to  another  of  the  greatest 
of  his  contemporaries,  Ludwig  Spohr.  During  this  year 
his  pen  was  even  more  prolific  than  before,  producing, 
among  other  works,  an  opera,  in  three  acts,  entitled  Die 
heiden  Ntfftn^  oder  Der  Onkel  aus  Botton,  and  a  pianoforte 
concerto,  which  he  pkiyed  in  public  at  a  concert  given 
by  Frau  Anna  Milder. 

It  had  long  been  a  custom  with  the  Mendelssohn  family 
to  give  musical  performances  on  alternate  Sunday  mornings 
in  their  dining-room,  with  a  small  orchestra,  which  Felix 
always  conducted,  even  when  he  ^^'as  not  tall  enough  to 
be  seen  without  standing  upon  a  stooL  For  each  of  these 
occasions  he  produced  some  new  work, — ^playing  the  piano- 
forte 4>icces  himself,  or  entrusting  them  to  Fanny,  while 
his  sister  Rebecka  sang,  and  his  brother  Paul  played  the 
violoncello.  In  this  way  Die  heiden  Keffen  was  first 
privately  perfornted,  on  the  fifteenth,  anniversary  of  his 
birthday,  February  3,  1824.  Between  the  3d  and  the  31st 
of  March,  in  this  year,  he  conr[)osed  his  fine  symphony  in 
C  minor,  now  known  as  Op^  10,  and  soon  after\vards  the 
quartett  in  B  minor.  Op.  3.  and  the  (posthumous)  piano- 
forte sestett,  Op.  110.  In  this  year  also  began  his  lifelong 
friendship  with  Moscheles,  who,  when  asked  to  receive  him 
as  a  pupil,  said,  "If  he  wishes  to  take  a ^int  from  o^ 
OS  to  anything  new  to  him,  he  can  easily  do  so ;  but  ne 
stands' in  no  need  of  lessons." 

In  1825  Abraham  Mendelssohn  took  Felix  to  Pario, 
where  among  other  musicians  then  resident  in  the  French 
capital  he  met  the  two  most  popular  dramatic  composers 
of  the  age,  Kossini  and  Meyerbeer,  and  lived  on  terms 
of  intimacy  with  Hummel,  Kalkbrenner,  Kode,  Baillot^ 
Herz,  and  many  other  artists  of  European  celebrity.  On 
this  occasion,  €ilso,.  he  made  his  first  acquaintance  with 
Cherubini,  who,  though  he  rarely  praised  anyone,  expressed 
a  very  high  opinion  of  his  talent,  and  recommended  him 
to  write  a  JCyrie,  for  five  voices,  with  full  orchestral 
accompaniments,  which  hjelilo^QlL^c^bsrt^  ** exceeding 
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in  thicknett  *  anything  lie  bad  attempted.  From  letters 
vritten  at  this  period  we  learn,  that  Felix's  eetimate  of  the 
French  school  of  music  was  Tery  far  from  a  flattering 
one;  bat  he  formed  some  friendships  in  Faris^  which 
were  pleasantly  renewed  on  later  occasions.  He  returned 
to  B^lin  with  his  father  in. May  1825,  taking  leaTO  o^ 
his  Ftansian  friends  on  the  19th  of  the  month,  and 
interrapting  his  journey  at  Weimar  for  the  purpose  of 
paying  a  second  yisit  to  Qoethe,  to  whom  he  dedicated  his 
quartett'  in  B  minor.  On  reaching  home  he  must  have 
fallen  to.  work  with  greater  zeal  than  cTer;  for  on  the 
23d  of  July  in  this  same  year  he  completed  hb  pianoforte 
capriocio  in  F  sharp  minor  (Op.  5),  and  on  the  10th  of 
August  an  open,  in  two  acts,  called  Die  HochteU  de$ 
Camaeho,  a  work  of  considerable'  importance,  concerning 
which  we  shall  pr^ently  have  to  speak  more  particularly. 

No  ordinary  boy  coiild  haye  escaped  uninjured  from 
the  sjoares  attendant  upon  such  a  life  as  that  which 
HendeLssohn  now  liTed.  Notwithstanding  his  OTerwhelm- 
ing  passion  for  music,  his  general  education  had  been  so 
well  cared  for  that  he  was  able  to  hold  his  own,  in  the 
society  of  Ids  seniors,  with  the  easy  grace  of  an  accomplished 
man  of  the  world.  He  was  already  recognized  as  a  lead- 
ing spirit  by  the  artists  with  whom  he  associated,  and 
these  artists  were  men  of  acknowledged  talent  and  position. 
The  tenaptations  to  egoism  by  which  he  was  surrounded 
would  have  rendered  most  cleyer  students  intolerable.  But 
the  natural  amiability  of  his  disposition,  and  the  healthy 
influence  of  his  happy  home-life,  counteracted  all  tendencies 
towards  inordinate  self-assertion ;  and  he  is  described  by 
all  who  knew  him  at  this  period  as  the  most  charming 
boy  imaginable.  Even  SSelter,  though  by  nature  no  less 
repressive  than  Cherubini,  was  not  ashamed  to  show  that 
he  was  proud  of  him;  and  Moscheles,  whose  name  was 
dready  &mous,  met  him  from  the  first  on  equal  terms. 

Soon  after  his  return  from  Paris,  Abraham  Mendelssohn 
removed  from  his  mother's  residence  to  No.  3  Leipziger 
Strasse,  a  roomy,  old-fashioned  house,  containing  an 
excellent  music-room,  and  in  the  grounds  adjoining  a 
"  Gartenhaus  "  capable  of  accommodating  several  hundred 
persons  at  the  Sunday  performances.^  In  the  autumn 
of  the . following  year  this  "garden-house"  witnessed  a 
memorable  private  performance  of  the  work  by  means  of 
which  the  greatness  of  Mendelssohn's  genius  was  first 
revealed  to  the  outer  world — the  overture  to  Shakespeare's 
Uidgummer  Night$  Dream.  The  finished  score  of  this 
famous  composition  is  dated  "Berlin,  August  6,  1826," — 
that  is  to  say,  three  days  after  its  author  had- attained  the 
age  of  seventeen  years  and  a  half.  Tet  we  may  safely 
anert  that  in  no  later  work  does  he  ethibit  more  originality 
of  thought,  more  freshness  of  conception,  or  more  perfect 
mastery  over  the  details  of  technical  construction,  than 
in  this  delightful  inspiration,  which,  'though  now  nearly 
sixty  years  old,  still  holds  its  place  at  the  head  of  the  most 
brilliant  achievements  of  our  modem  schools.  The  over- 
ture was  first  publicly. performed  at  Stettin,-  in  February 
1827,  under  Uie  direction  of  the  young  composer,  who 
with  this  bright  patent  of  artistic  nobility  to  support  his 
claim,  was  at  once  accepted  as  the 'leader  of  a  new  and 
lughly  characteristic  manifestation  of  the  spirit  of  modem 
progress.  Henceforth  therefore  we  must  speak  of  him,  not 
as  a  student,  but  as  a  mature  and  experienced  artist. 

Meanwhile  Camacho^e  Wedding  haA  been  submitted  to 
Herr  Qeneral-Musik-Director  Spontini,  with  a  vicF  to  its 
production,  at  the  opera.  The  libretto,  founded  upon  an 
episode  in  the  history  of  Don  Quixote,  was  written  bv 
Klingemann,  and  Mendelssohn  threw  himself  into  the  spirit 

^  After  Meodelnolin's  death  tUa  hotiM  wu  wld  to  tha  Praariaa 
GoTenunent ;  and  tli9  '*H«tTtnhaw"  aov  stands  on  tb«  lita  of  tbe 
Swdaa-boiue. 


d  the  romance  with  a  keen  perception  of  its  pBcoliar 
humour.  The  work  war  pat  into  rehearsal  soon  af ^r  the 
composer's  return  from  Stettin,  produced  on  April  29, 
1827,  and  received  with  great  apparent  enthttsiaBm ;  but» 
for  some  reason  which  it  is  now  impossible  to  ascertain, 
a  cabal  was  formed  against  it,  and  it  never  reached  a  second 
performance.  The  critics  abused  it  mercilessly;  yet  it 
exhibits  merits  of  a  very  high  order.  The  solemn  passage 
for  the  trombones,  which  heralds  the  first  appearance  of 
the  knight  of  -La  Mancha»  is  conceived  in  a  spirit  of 
reverent  appreciation  of  the  idea  of  Cervantes,  which 
would  have  done  honour  to  a  composer  of  lifelong 
experience.  Even  the  critics  suborned  to  condemn  the 
Work  could  not  refrain  from  expressing  their  admiration 
of  this ;  but  it  had  been  decreed  that,  the  opera  should 
not  live — apd  it  did  not. 

Mendelssohn  was  excessively  annoyed  at  this  iigustice, 
and  some  time  elapsed  before  his  mind  recovered  its  usual 
bright  tone;  but  he  continued  to  work  diligently  for  the 
cause  of  art.  Among  other  serious  undertakings^  he 
formed  a  choir  for  the  study  of  t&e  great  choral  works 
of  Sebastian  Bach,  then  entirely  unknown  to  the- public; 
and,  in  spite  of  Zelter's.  determined  opposition,  he  suc- 
ceeded, in  1829,  in  inducing  the  Berlin  Singakademie 
to  give  a  public  performance  of  the  Pauion  according  to 
St  Matthew,  under  his  direction,  with  a  chorus  of  between 
three  and  four  hundred  voices.  The  scheme  succeeded 
beyond  his  warmest  hopes,  and  proved  the  means  of 
restoring  to  the  world  great  compositions  with  which  we 
are  all  now  familiar,  but  which,  at  that  time,  had  never  been 
heard  since  the  death  of  Bach.  But  the  obstructive  party 
were  grievously  offended ;  and  at  this  period  Mendelssohn 
was  far  from  popular  aaiong  the  musicians  of  Berlin. 

In  April  1829  Mendelssohn  paid  his  first  visit  to 
London.  His  reception  was  most  enthusiastic.  He  made 
his  first  appearance  before  an  EngUsh  audience  at  one  of 
the  Philharmonic  Society's  concerts — then  held  in  the 
Argyll  Rooms— on  the  .25th  of  May,  conducting  his 
symphony  in  0  minor  frqm  the  pianoforte,  to  which  he  was 
led.  by  John  Cramer.  On  the  30th  he  played  Weber's 
C&neertstiick,  from  memoiy,  a  proceeding  at  that  time 
extremely  unusual  At  a  concert  given  by  Drouet,  on  the 
24th  of  June,  he  played  Beethoven's  pianoforte  concerto  in 
E  flat^  which  had  never  before  been  heard  in  the  country ; 
and  the  overture  to  Ji  Midsummer  Kighft  Dream  was  also, 
for  the  first  .time,  presented  to  a  London  audience.  On 
returning  home',  from  the  concert^  Mr  Attwood,  then 
organist  of  St  Paul's  Cathedral,  left  the  score  of  the 
overture  in  a  hackney  coach,  whereupon  Mendelssohn 
wrote  out  another,  from  memory,  without  an  error.  At 
another  concert  he  placed,  with  Moscheles,  his  still  un- 
published concerto  in  £,  for  two  pianofortes  and  orchestra. 
After  the  dose  of  the  London  season  he  started  with 
Klingemann  on  a  tour  through  Scotland,  where  he  was 
inspired  with  ^e  first  idea  of  his  overture  to  The  Islee 
of.Fingal,  returning  to  Berlin  at  the  end  of  November. 
Except  for  an  accident  to  his  knee,  which  lamed  him  for 
some  considerable  time,  his  visit  was  a  highly  successful 
one»  and  laid  the  foundation  of  many  firm  friendships  and 
many  prosperous  negotiations  in  the  time  to  come. 

The  visit  to  England  formed  in  reality  the  first  division 
only  of  a  great  scheme  of  travel  which  his  father  wished 
him  to  extend  to  •  all  the  moet  important  art  centres  in 
Europe.  After  refusing  the  offer  of  a  professorship  at 
Berlin,  he  started  again,  in  May  1830,  for  Italy,  pausing 
on  his  'way  at  Weimar,  where  he  spent  a  memorable  fort^ 
night  with  Ooethe,  and  reaching  Rome,  after  many  pleasant 
intermptions,  on  November  1.  No  possible  form  of 
exdtiment  ever  prevented  him  from  devoting  a  certain 
time  eveiy  day  to  composition^,  but  iwk)Bt,no^og^^ 
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of  Btndying  either  the  counties  treasnres  which  fdrm  the 
chief  glory  of  the  great  city  or  the  mannerB  and  caa^ma'  of 
modem  Eomano.  He  attended,  with  insatiable  curiosity, 
the  services  in  the  Sistine  Chapel;  and  his  keen  power  of 
observation  enabled  him  to  throw  much  interesting  light 
upon  them.  His  letters  on  this  subject,  however,  lose 
much  of  their  value  through  his  incapacity  to  comprehend 
the  close  relation  existing  oetween  the  music  of  Palestrina 
and  his  contemporaries  and  the  ritual  of  the  Roman 
Church.  His  Lutheran  education  kept  him  in  ignorance 
even  of  the  first  principles  of  ordinary  chanting ;  and  it 
is  amusing  to  find  him  descnbing  as  enormities  peculiar 
to  the  papal  choir  customs  familiar  to  every  village  singer 
in  England,  and  as  closely  connected  with  the  structure  of 
the  "  Anglican  chant "  as  with  that  of  **  Gregorian  music." 
Still,  though  he  could  not  agree,  in  all  points,  with  Baini, 
the  greatest  ecclesiastical  musician  then  living,  he  fully 
shared  his  admiration  for  theJmproperia,  thei/tMr^re,  and 
the  cantus  planus  of  the  Lanuntaiiones  and  the  Exultet^ 
the  musical  beauty  of  which  he  could  understand,  apart 
from  their  ritual  significance. 

In  passing  through  Munich  on  his  return  in  October  1831, 
he  composed  and  played  his  pianoforte  concerto  in  Q  minor, 
and  accepted  a  commission  (never  fulfilled)  to  compose  an 
opera  for  the  Munich  theatre.  Pausing  for  a  time  at 
Stuttgart,  Frankfort)  and  Dilsseldorf,  he  arrived  in  Paris 
in  December,  and  passed  four  pleasant  months  in  the 
renewal  of  acquaintances  formed  in  1825,  and  in  close 
intercourse  with  Liszt  'and  Chopin.  On  February  19, 
1832,  the  overture  to  A  Midsummer  NighCs  Dream  was 
played  at  the  conservatoire,  and  many  of  his  other  com* 
positions  were  brought  before  the  pubUc ;  but  he  did  not 
altogether  escape  disappointments  with  regard  to  some  of 
them,  especially  the  Reformation  symphony,  and  the  visit 
was  brought  to  a  premature  close  in  March  by  an  attack 
of  cholera,  from  which,  however,  he  rapidly  recovered. 

On  the  23d  of  April  1832  he  was  again  in  London, 
where  he  twice  played  his  G  minor  concerto  at  the 
Philharmonic  concerts,  gave  a  i)erformance  on  the  organ 
at  St  Paul's,  and  published  his  first  book  of  Lieder  ohne 
Worie,  Ho  returned  to  Berlin  in  July,  and  during  the 
winter  ho  gave  public  |>orformances  of  his  Reformation 
symphony,  his  concerto  in  G  minor,  and  his  WtUpur- 
ffisnachi.  In  the  following  spring  he  jMiid  a  third  visit 
to  London  for  the  pur[x>se  of  conducting  his  Italian 
symphony,  which  was  played  for  the  first  time,  by  the 
Philharmonic  Society,  on  the  13th  of  May  1833.  On  the 
2Cth  of  the  same  month  he  conducted  the  performances  at 
the  Lower  Rhino  festival  at  Dussoldorf,  with  such  brilliant 
effect  that  lie  was  at  once  invited  to  accept  the  appointment 
of  gcncral-music-director  to  the  town,  an  office  which 
incliidod  the  management  of  the  music  in  the  pirini^ipal 
churches,  at  the  theatre,  and  at  the  rooms  of  two  jausical 
associations.  This  |)08t  he  willingly  accepted,  and  It  formed 
a  stepping-stone  to  a  far  more  imix>rtant  one. 

Before  entering  upon  hb  new  duties,  Mendelssohn  paid 
a  fourth  visit  to  London,  with  his  father,  returning  to 
Dilsseldorf  on  the  27th  of  September  1833.  His  influence 
produced  an  ezeellent  effect  upon  the  church  music  and  in 
the  concert-room ;  but  his  relations  with  the  management 
of  the  theatre  were  not  altogether  pleasant ;  and  it  was 
probably  this  circumstance  which  first  led  him  to  forsake 
the  cultivation  of  the  opera  for  that  of  sacred  music  At 
Dilsseldorf  he  first  designed  his  famous  oratorio  St  Paul, 
in  response  to  an  application  from  the  Cacilien-Verein  at 
Frankfort,  composed  his  overture  to  Dis  sehdne  Melusine, 
and  planned  some  other  works  of  importance.  He  liked  his 
appointment,  and  would  probably  have  retained  it  much 
longer  had  he  not  been  invited  to  undertake  the  permanent 
direction  of  the  Gewandhaus  concerts  at  Leipsic,  and  thus 


raised  to  the  highest  position  attainable  in  the  German 
musical  world.  To  this  new  sphere  of  labour  he  removed 
in  August  1835,  opening  the  first  concert  at  the  Gewaod- 
bans,  on  the  4th  of  October,  with  his  overture  DU 
MeeresttffU,  a  work  possessing  great  attractions,  though 
by*  no  means  on  a  level  wiSi  the  Midsummer  Nights 
Dream,  The  Isles  of  ^ingal,  or  Melusine. 

Mendelssohn's  reception  in  Leipsic  was  most  enthusiastie; 
■and  under  their  new  director  the  Gewandhaus  concerts 
prospered  exceedingly.  Meanwhile  St  Paul  steadily  pro- 
gressed, and  was  first  produced,  with  triumphant  success, 
at  the  Lower  Rhine  festival  at  Diisseldorf,  on  May  22, 
1836.  On  October  3  it  was  first  sung  in  EngUsh,  at 
Liverpool,  under  the  direction  of  Sir  George  Smart ;  and 
on  March  16,  1837,  Mendelssohn  again  directed  it  at 
Leipsic 

The  next  great  event  in  Mendelssohn's  life  was  his  happy 
marriage,  on  March  28,  1837,  to  Cecile  Charlotte  Sophie 
Jeanrenaud,  whose  amiable  disposition,  surpassing  beauty, 
and  indescribable  charm  of  manner  endeared  her  to  all 
who  kne\^  her.  The  honeymoon  was  scarcely  over  before 
he'was  again  summoned  to  England  to  conduct  tS^  Paml^ 
at  the  Birmingham  festrval,  on  September  20th.  During 
this  visit  he  played  on  the  organ  at  St  Paul's  and  at 
Christ  Church,  Newgate  Street^  with  an  effect  which 
exercised  a  lasting  influence  upon  English  organists.  IC 
was  here  also  that  he  first  contemplated  the  production 
of  his  second  oratorio,  Elijah. 

Passing  over  the  composition  of  the  Lchgetang  in  1840, 
a  sixth  visit  to  Enghmd  in  t}ie  same  year,  the  scheme  for 
the  erection  of  a  monument  to.  Sebastian  Bach,  and  other 
events  on  which  space  does  not  permit  us  to  enlarge^  we  find 
Mendelssohn  in  1841  recalled  to  Berlin  by  the  king  of 
Prussia,  with  the  title  of  Kapellmebter.  Though  this 
appointment  resulted  in  the  production  of  Awtigene,  CBdipus 
Coloneus,  AthaHe,  the  incidental  music  to  the  MidsMmmer 
Kighfs  Dream,  and  other  great  works,  it  proved  an  endless 
source  of  vexation,  and  certainly  helped  to  shorten  the  com- 
poser's life.  In  1842  he  came  to  England  for  the  seventh 
time,  accompanied  by  his  wife,  conducted  his  Scotch 
symphony  at  the  Philharmonic,  again  played  the  organ  at 
St  Peter's,  Comhill,  and  Christ  Churdi,  Newgate  Street^ 
and  was  received  with  all  possible  honour  by  the  queen  and 
the  prince  consort  He  did  not,  however,  permit  his  new 
engagements  to  interfere  with  the  direction  of  Like  Gewand* 
haus  concerts ;  and  in  1 843  he  founded  in  Leipsic  the  great 
conservatoire  which  soon  became  the  best  musical  college 
in  Europe,  opening  it  on  April  3,  in  the  buildings  of  the 
Gewandhaus.  In  1844  he  conducted  six  of  the  Philhar- 
monic concerts  in  London,  producing  his  new  Jfubummer 
Nights  Dream  music,  and  playing  Beethoven's  pianoforta 
concerto  in  G  with  extraordinary  effect.  He  letonied  to 
his  duties  at  Berlin  in  September,  but  happily  ancoeeded 
in  persuading  the  king  to  free  him  from  his  most  oneroiu 
engagements,  and  his  delight  at  this  relief  was  nor 
bounded. 

After  a  brief  residence  in  Frankfort^  Mendelssohn 
returned  to  Leitwic  in  September  1845,  resoming'his 
old  duties  at  the  Gewandihaus,  and  teaching  regularly 
in  the  consei^vatoire.  Here  he  remained,  wiUi  little  in- 
terruption, during  the  winter, — ^introducing '  his  friend 
Jenny  Lind,  then  at  the  height  of  her  popularity,  to 
the  critical  frequenters  of  the  Gewandhaus,  and  steadily 
'Working  at  Elijah,  the  firat  performance  of  which  he  con- 
ducted at  the  Birmingham  festival,  on  Augnst  2^  1846. 
The  enthusiastic  reception  of  this  great  work  is  well  known. 
Unhappily,  the  excitement  attendant  upon  its  prodnctioii, 
added  to  the  irritating  effect  of  the  worries  at  Berlin,  made 
a  serious  inroad  upon  the  composer's  health.  On  his 
return  to  Leipsic  he  worked  on  as  nsual^  but  it  was 
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cfear  Hiftl  ]uB  health  vu  serioiuly  impaired^  In  1847  he 
Tisited  Engiaiid  for  the  tenth  and  laet  time,  to  conduct  four 
perfonnanceB  of  Blifok  at  Exeter  Hall,  on  the  16th,  23d, 
28ti^  ftnd  SOth  of  April,  one  at  Manchester  on  the  20th, 
and  one  at  Binnin|B^iam  on  ^e  27th.  Again  the  queen 
and  prince  consort  nSeived  him  with  marked  respect^— «• 
one  mi^t  almost  yentore  to  say,  affection, — and  all  seemed 
pro8pat>U8  and  happy.  But  the  necessary  exertion  was 
far  beyond  his  strength.  He  witnessed  Jenny  Lind's  first 
Appearance  at  Her  Majesty's  Theatre,  on  the  4th  of  May,  and 
Idft  y^nglAiMJ  on  the  9th,  little  anticipating  the  trial  that 
awaited  him  in  the  tidings  of  the  sudden  death  of  his  sister 
Fanny,  which  reached  him  only  a  few  days  after  his  arrival 
in  Frankfort.  The  loss  of  his  mother  in  1842  had  shaken 
him  much,  but  the  suddenness  with  which  this  last  sad 
inteHigence  was  communicated  broke  him  down  com- 
pletely. He  fell  to  the  ground  insensible,  and  never  fully 
reeovered.  In  June  he  was  so  far  himself  again  that  he 
was  able  to  travel,  with  his  family,  by  short  stages,  to 
Interlaken;  where  he  stayed  for  some  time,  illustrating 
the  journey  by  a  series  of  water-colour  drawings,  but 
milking  dq  attempt  at  composition  for  many  weeks.  He 
returned  to  Leipsic  in  September,  bringing  with  him 
fragments  of  Christus^  Lordey^  and  some  other  unfinished 
works,  taking  no  part  in  the  concerts,  and  living  in  the 
strictest  privacy.  On  the  9th  of  October  he  called  on 
Madame  Frege,  and  asked  her  to  sing  his  latest  set  of  songs. 
She  left  the  room  for  lights,  and  on  her  return  found  him 
in  vicdent  pain,  and  almost  insensible.  It  was  the  begin- 
ning of  the  end.  He  lingered  on,  now  better  now  worse, 
throogh  four  weaiy  week^  and  on  the  4th  of  November 
he  passed  away,  in  the  presence  of  his  wife,  his  brother, 
and  his  three  dear  friends,  Moscheles,  Schleinitz^  and 
Ferdinand  David.  A  cross  now  marks  the  site  of  his 
grave,  in  the  Alte  Dreifaltigkeits  Eirchhof,  at  Berlin. 

MendeliBohn's  title  to  a  place  among  the  greatest  compojers  of 
th«  cfliituy  is  incontestable.  His  style,  though  differing  but  little 
in  tachmeal  airangement  from  that  of  his  classical  predecessors,  is 
characterized  bj  a  yein  of  melody  peculiarly  his  own,  and  easily 
diadnffatahable  by  those  who  have  studied  his  works,  not  only 
from  tho  genuine  effusions  of  conteniporary  writers,  but  from  the 
most  sabceasful  of  the  servile  imitations  with  which,  eyen  during 
hts  lifetime,  the  music-shops  wore  deluged.  In  less  judicious  hands 
the  rigid  symmetry  of  his  phrasing  might,  perhaps,  haye  palled 
npon  ue  ear ;  but  under  his  skilful  management  it  serves  only  to 
impart  aa  additional  charm  to  tho\ights  which  derive  their  chief 
beauty  fkom  the  evident  spontaneity  of  their  conception.  In  this, 
as  in  an  other  matters  of  a  purely  technical  character,  he  regarded 
the  aeoepted  laws  of  art  as  the  medium  by  which  he  mi^ht  most 
certainly  attain  the  ends  dictated  by  the  inspiration  of  his  genius. 
Though  caring  nothing  for  rules,  except  as  means  for  prmlucing 
a  good  effect,  he  scarcely  ever  violated  them,  and  was  never  weary  w. 
impressing  their  valVie  upon  the  minds  of  his  pupils.  His  method 
of  counterpoint  was  modelled  in  close  accordance  with  that  practised 
by  Sebastian  Bach.  This^he  used  in  combination  with  an  elastic 
development  of  the  sonata-form,  similar  to  that  engrafted  by 
Beethoven  upon  the  lines  laid  down  by  Haydn.  '  The  principles 
involved  in  tnis  arrangement  were  strictly  conservative;  yet  they 
enabled  him,  at  the  very  outset  of  his  career,  to  invent  a  new  style 
no  less  original  than  that  of  Schubert  or  Weber,  and  no  less  re- 
maxkable  aa  the  embodiment  of  canons  already  consecrated  by 
daasieal  authority  than  as  a  special  manifestation  of  individual 
genius.  It  is  thus  that  Mendelssohn  stands  before  us  as  at  the  same 
time  a  champion  of  conservatism  and  an' apostle  of  progress  ;  and 
it  is  chieflj-  by  virtue  of  the^e  two  apparently  incongruous  though 
really  perfectly  compatible  phases  of  hL  artistic  character  that  his 
iaflnenoo  and  example  have,  for  so  many  yjears,  held  in  check  the 
violence  of  reactionary  opinion  which  a  little  injudicious  en- 
coun^ment  might  easily  have  fanned  into  revolutionary  fury. 
Hamily,  this  wholesome  influeuce  •'»  still  at  work  among  us  ;  and 
in  BB  oratorios,  his  symphonies,  his  overtures,  his  concertos,  and 
bis  smaller  pianoforte  pieces  Mendelssohn  sets  before  us  an  ex- 
ample the  vmlue  of  which  is  universally  recognized,  and  not  likely  to 
be  aoou  forgotten. 

Genceming  Mendelssohn's  private  character  there  have  never 
Men  two  opmionflL  As  aman  of  the  world,  he  was  more  than  (frdi- 
narily  aeoompUshed,— brilliant  in  conversation,  and  in  his  lighter 
nkoments  overflowing  with  sparkling  hnmoqr  and  read^  pleasantly, 


loyal  .and  nnselfiih  faithe  mors  serious  bnsihsis  of  life,  sad  never 
wear^  of  working  for  the  ^nend  good.  As  a  frieiidhe  was  nm- 
yaipngl^  kind,  sympathetic,  and  aa  true  as  steeL  Bis  earnestness 
as  a  CmiBtian  needs  no  stronger  testimony  than  that  idfforded  by 
his  own  delineation,  of  the  character  of  St  Paul ;  but  it  is  not  too 
much  to  aay  that  hii  heart  and  life-were  pnre  aa  those  of  a  little 
child. 

A  complfte  list  of  MenddMoha's  pabUshed  eompodtiont— 000  hnndrad  sad  nine- 
teen  la  number,  besides  soiBe  Ave  and  twenty  unnumbered  worin  of  conaMemble 
impflnance— wm  be  found  In  the  thematic  efttslogoe  pfabllshed  by  Heam  BreU- 
kopf  and  Hlrtel  at  Leipsle,  and  also  In  Grove's  IHctionaiy  ^.Mvtlc  tmd 
lAtHolofu,  vol.  U.  pp.  808,  S09.  Among  his  mlaoeUsneoiu  wiltlnga,  we  may  men- 
tion a  tranilstlon  of  the  Andria  of  Terence,  In  German  tcfm,  aiid  an  'mmirnni 
eollection  of  letten,  potthnmoiuly  printed,  and  ealcniated  to  give  the  reader 
a  far  doeer  aeqoolntauee  with  hU  Ufe  and  eharactefr  than  any  MoffraiAier  can  hope 
to  convey.  (W.  S.  B.) 

MENDELSSOHN,  Mobes  (1729-1786),  philosopher 
and  scholiar,  well  known  as  Lessing's  friend  and  the  proto- 
type of. his  ''Nathan,"  was  bom  on  September  6,  1729,  at 
Dessau  on  the  Elbe,  where  his  Jewish  father  made  a  scanty 
livelihood  by  teaching  a  small  school  and  transcribing 
copies  of  t]ie  "law."  The  leading  events  of  Mendelssohn'a 
career  have  been  indicated  elsewhere  (see  Jews,  voL  ziiL 
p.  680).  His  numerous  writings  include  Ueber  Fvidau 
in  metaphynschen  Wissmsehaften  (1763),  which  gained 
the  prize  in  a'competition  in  which  Immanuel  Kant  took 
pckrt ;  Brief e  Hber  die  Mmpfivdungen  (1764) ;  Plmdot^  oder 
Hber  wVd  UruUrhlichkeU  der  Seele  (1767),  an  argument  for 
immortality,  founded  on  the  nature  of  the  soul  as  exempt- 
ing it  from  the  ordinary  laws  of  change,  which  has  been 
severely  criticized  by  Kant ;  Jerusalem,  oder  die  reliffidet 
Machi  und  JuderUhum  (1783),  a  specicdly  important  con- 
tribution to  the  question  of  Jewish  emancipation ; '  a 
number  of  contributions  to  his  friend  Nicolai's  LiUratur 
brief  en  and  Bibliothek  der  schonen  Wiuentchaften ;  one  or 
two  tracts  in  Hebrew ;  and  some  new  German  translations 
from  the  Old  Tesfament.  The  controversy  rhich  led  to 
the  publication  of  his  Morffenitunden  (1785-86),  a  reply 
to  Jacobi's  Brief e  iiber  die  Lekre  Spino9a*8,  is  said  to  have 
been  more  or  less  directly  the  cause  of  his  death,  which 
took  place  on  January  4,  1786  (see  Jacobi,  vol.  ziii.  g. 
537).  Of  Mendelssohn's  three  sons,  the  second,  Abraham^ 
settled  as  a  banker  in  Hamburg  and  married  a  Jewess,  Lea 
Salomon  Bartholdy,  who  bore  him  four  children ;  these,  by 
advice  of  their  mother's  brother,  himself  a  conscientious 
convert  from  Judaism,  were  educated-€is  Christians,  and 
thenceforth  joined  their  mother's  second  surname  to  their 
own.  The  second  of  them,  Felix,  is  the  subject  of  the 
preceding  notice.  In  later  life  Abraham  Mendelssohn 
was  accustomed  to  say, — ^^"  When  I  was  young  I  was  the 
son  of  my  father ;  now  I  am  the  father  of  my  .son."  See 
The  Mendeteaohn  Family,  1882. 

MENPOZA,  a  city  of  the  Argentine  Republic,  the  only 
^wn  of  tlie  province  of  Mendoza^  lies  700  miles  west> 
north-west  of  Buenos  Ayres,  at  the  foot  of  the  Cordilleras^ 
2510  feet  above  the  sea-level,  in  3^*  53'  S.  lat.  and  68*  45' 
W.  long.  It  was  formerly  a  frequent  stopping-pla^e  on  the 
.  route  across  the  Andes  by  the  Uspallata  Pass,  and  used  to 
rank  as  one  of  the  best-built  towns  in  the  country,  but  in 
1861  it  was  almost  completely  destroyed  by  an  appalling 
earthquake,  in  which  the  people,  for  the  most  part 
collected  in  the  churches,  periled  to  the  number  of 
about  12,000.  Bravard,  a  French  geologist  who  had  often 
predicted  the  catastrophe,  was  one  of  those  who  perished. 
Extensive  ruins  still  mark  the  site  of  the  old  town ;  the 
new  town,  which  has  been  built  at  a  little  distance,  has 
grovm  rapidly.  Situated  in  a  richly  cultivated  district^ 
Mendoza  depends  mainly  on  agriculture  and  fruit-growing. 

The  citj  was  founded  in  1560, h7  Garcia  de  Hendoia;  and  in 
1776  it  was  made  the  adminiBtrative  centre  of  the  vico-royaltjr  of 
La  Plata.  See  Mnlhall,  ffandbook  of  the  La  Flata  SlaUs,  1875 ; 
and  Mrs  Mulhall,  Between  the  Amazon  and  the  Andes,  1882. 

MENDOZA,  DnBOO  Huktado  db  (c  1503-1575X 
noveUst,  poet,  diplomatist,  and  historian,  was  a  younger  son 
of  ibe  member  of  the  iUustiious  Mendoza .  family,  to  whom 
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tlie  govmmient  of  Qnuiada  was  entrasted  Dot  loQg  after  its 
sanenier,  and  xna  bom  in  that  city  aboat  the  year  1503. 
lliemaiqiiisof  SantillaDa^  eo  prominent  a  figure  at  the  oobrt 
of  John  IL  of  Castile,  was  his  great-grandfather.  At  an 
early  age-Mendosa^  who  had  been  destined  for  the  chnrch, 
xnm  sent  to  Salamanca^  where  he  studied  with  soocess,  and 
also^  some  time  between  the  years  1520  and  1525,  produced 
his  Lcuarillo  de  Tormea,  the  work  upon  which  his  literary 
•celebrity  largely  rests.  Having  persuaded  his  father  td 
kllow  him  to  enter  the  army,  he  served  with  the  Spanish 
^wpB  of  CWles  v.  in  Italy,  and  also  availed  hiniself  of 
'opportunities  as  they  arose  to  hear  the  lectures  of  famous 
professors  at  Bologna,  Padua,  and  Rome.  In  1538  he  was 
taken  into  the  diplomatic  service  of  the  emperor  and  sent  as 
ambassador  to  Venice ;  there  he  cultivated  friendly  relations 
with  the  Aldi,  and  energetically  set  about  collecting  a 
library,  not  only  procuring  copies  of  many  old  MSS.  in 
the  public  library  of  the  cify,  but  also  sending  to  Thessaly 
and  Mount  Athos  for  new  ones ;  it  was  from  his  collection 
that  the  complete  text  of  Josephus  was  first  printed.  '  For 
some  time  he  held  the  post  of  military  governor  of  Siena ; 
and,  after  having  been  present  in  an  official  capacity  in 
Trent  at  the  beginning  of  the  oecumenical  council,  he  was  in. 
1547  sent  as  special  plenipotentiary  to  Rome,  where  he 
continued  to  act  for  some  years.  In  1554,  shortly  before 
the  abdication  of  Charles,  he  was  recalled  to  Spain,  and  his 
official  career  came  to  an  end.  He  was  never  a  favourite 
with  Philip  n. ;  and  in  consequence  of  a  quarrel  with  a 
courtier,  in  which  he  had  lost  his  temper  badly,  he  was 
finally  banished  from  court  in  1568.  Tne  reoL^  '-ning  years 
of  his  life^  which  were  spent  at  Qranada,  he  devoted  partly 
to  the  study  of  Arabic,  partly  to  poetical  composition,  and 
partly  to  the  preparation  of  his  history  of  the  Moorish 
insurrection  of  1568-70  {Guerra  de  Granada),  He  died 
at  Madrid  (which  be  had  obtained  leave  to  visit  on  some 
business  errand)  in  April  1575. 

Hondoa's  Lcuarillo  d$  Tormei,  ihouA  written  during  bit 
college  days,  wu  not  publiehed  nntU  1568,  when  it  was  printed 
anonymoiuly  at.  Antwerp.  Next  year  it  was  reprinted  at  Bargos, 
but  mtimately  it  was  taken  exception  to  by  tbe  Inquisition,  and  the 
BpaniiJi  editions  of  1673  and  suiMequent  years  are  accordingly  con- 
nderably  abridged.  It  is  a  comparatively  short  fragment,  written 
in  TJgoronB  and  bright  Castilian,  and  was  the  first  example  in  modern 
Uterature  of  the  '*  novela  picaresca*'  of  which  La  Ssge's  Oil  Slat 
now  nnks  as  the  most  perfect  specimen.  The  oontinnations,  first 
by  an  anonymous  author  (1 665)  and  afterwards  by  H.  de  Luna  (1 630), 
are  of  very  inferior  interest  Of  Hendoa  as  a  poet  all  that  need 
be  said  here  is  that  he  followed  the  modem  Italiui  models  quite  as 
&r  as  was  compatible  with  a  due  regard  to  his  Oaatillan  individn- 
ditv.  His  historv,  -though  of  no  fpreat  bulk,  is,  Uke  his  novel,  a 
wq^K  of  remarkable  literary  execution.  It  relates  indeed  only  to  a 
compaiatiTely  brief  episode  in  a  chapter  of  events  f or  whidi  it  is. 
almost  impossible  to  claim  much  general  attention,  and  it  is  often  ^ 
needlessly  erudite  and  sometimes  provoUngly  obscure;  But  as  a 
whole itis  singnlarlywall-infbnned,  dignified,  and  nioturesque ;  "the 
style  is  bold  and  aorapt,  but  true  to  ue  idiom  oTthe  language,  and 
the  current  of  thought  is  deep  and  strong,  easily  carrying  the  reader 
•nward  with  its  flood.  Nothing  in  the  old  chronicling  style  of  the 
earlier  period  is  to  be  compared  to  it,  and  little  in  any  subsequent 
period  IS  equal  to  it  for  msnliness,  vigour,  and  truth  "  (Ticlmor). 
The  first  ecution  of  the  Churra  d$  Onuifda  did  not  appear  until 
1610,  but  was  even  then  incomplete  ;  the  first  perfect  edition  was 
that  of  1780.    The  work  has  fnquently  been  reprinted  since. 

MENDOZA,  lirioo  Lonz  di.    See  Samtilulva. 

MENELAUS,  kinc  of  Sparta,  was  the  brother  of 
AoAKDoroir  (q.v,)  and  the  hnsband  of  Hsudta  (^.v.).  He 
was  one  of  the  hmes  of  the  Trqjan  horse^  and  recovered 
his  wife  at  the  sack  of  the  citjr.  On  the  vdyage  home- 
wards his  fleet  was  scattered  off  ICalsa  by  a  storm  whidi 
drove  him  to  Crete ;  after  seven  years'  farther  wandering 
to  Qypms,  Fhcenicia,  Egypt,  Ethiopia,  libya,  and  the 
oonntcy  of  the  Erembi,  he  at  last  had  an  interview  with 
Fkoieos  and  obtained  a  favourable  wind  iriiich  broiu^t  lum 
homa  on  the  veiy  day  on  which  Orestea  was  holmng  the 
foooxal  f east  over  JEgisthns  and  aytnmnestra.    After  a 


long  and  happy  life  in  Laeediamop,  Mendaiu,  as  the  80A> 
in-law  of  Zens,  did  not  die  bat  was  translated  to  ISyiiain. 
MENOS,  AittontBapsaxl  (1728-1779),  was  the  most 
celebrated  representative  of  the  eclectic  school  of  painting 
in  the  18th  centary,  and  played  a  great  part  in  l&e  early 
^ys  of  the  classic  revival  He  was  bom  in  1 728  at  Anssiff 
in  Bohemia,  bnt  his  father,  a  Danish  painter,  establislwd 
.himself  finally  at  Dresden,  whence  in  1741  he  conducted  hia 
son  to^Rome  Mengs  early  showed  that  active  inteUigwwd 
and  large  capacity  for  laborious  study  which  secured  lum 
the  eztraordinaiy  distinction  which  he  enjoyed  through  life. 
His  appointment  in  1749  as  first  painter  to  the  elector  of 
Saxony  did  not  prevent  his  spending  much  time  in  Rome, 
where  he  had  married  in  1748,  and  abjured  the  Protestant 
faith,  and  where  he  became  in  1754  director  of  the  Vatican 
school  of  painting,  nor  did  this  hinder  him  on  two  occasions 
from  obeying  the  call  of  CSiarles  UL  of  Spain  to  Madrid. 
There  Mengs  produced  some  of  his  best  work,  and 
specially  the  ceiling  of  the  banqueting  hall,  the  subject  of 
which  was  the  Triumph  of  Trijan  and  the  Temple  of  Qlory. 
J^ifter  the  completion  of  this  work  in  1777,  Mengs  again 
returned  to  Bome^  and  there  he  died,  two  years  later,  in 
poor  circumstances,  leaving  twenty  children,  seven  of  whom 
were  pensioned  by  the  king  of  Spain.  Besides  numerous 
paintings  in  the  Madrid  gallery,  the  Ascension  at  Dresden, 
Perseus  and  Andromeda  at  St  Petersburg,  and  the  ceiling 
of  the  Villa  Albani  .must  be  mentioned  among  his  chi^ 
works.  In  England,  the  duke  of  Northumberland  pos- 
sesses a  Holy  Family,  and  the  colleges  of  All  Souls  and 
Magdalen,  at  Oxford,  have  altar-pieces  by  his  hand.  In 
his  writings,  in  Spanish,  Italian,  and  German,  Mengs  has 
put  forth  his  eclectic  Iheory  of  art,  which  treats  of  per- 
fection as  attainable  by  a  well-schemed  combination  of 
diverse  excellences, — Qreek  design,  with  the  expression 
of  Raphae^  the  chiaroscuro  of  Correggio;  and  the  ooIoue 
of  Titian.  His  dose  intimacy  with  Winkelmann — ^who 
constantly  wrote  at  hia  dictation — ^has  greatly  enhanced 
his  historical  importance,  for  he  formed  no  scholars,  and 
the  critic  must  now  concur  in  Goethe's  judgment  of  Mengs 
in  WjnkdrMnn  und  »eine  Jahrhundert ;  he  must  deplore 
that  so  much  learning  should  have  been  allied  to  a  total 
want  of  initiative  and  utter  poverty  of  invention,  and 
embodied  with  a  strained  and  artificial  mannerism. 

See  Optn  di  AnUmio  SaffaeUo  JTm^v,  Parma,  1780;  Jtmg^ 
Wtrkt,  abiTHtzl  V.  &.  F.  iVtMi^  1786;  ZtiUehri/t  J9r  Hldmd§ 
KtMtl,  1880;  Bianooni,  ^ogio  Slorieo  di  Mmg»,  Milan,  1780; 
Nagler'aAniMtrtaeami. 

MENHADEN,  economically  one  of  the  most  important 
fishes  of  the  United  States^  known  by  a  great  number 
of  local  names,  "menhaden"  and  "mossbunker"  being 
those  most  generally  in  nse.  In  sysiematio  works  it  ap« 
pears  under  the  names  of  Clupea  menhaden  and  Brevoor- 
Ha  tyrasiiMU,  It  is  allied  to  the  European  spedes  of  sha3 
and  pilchard,  and,  like  the  latter,  approaches  the  coast  in  its 
wanderings  in  immense  shoals,  which  are  found  throughout 
the  year  in  some  part  of  the  littoral  waters  between  Maine 
and. Florida,  Ihe  northern  shoals  retiring  into  deeper  water 
or  to  more  southern  latitodes  with  the  approach  of  cold 
weather.  The  average  sise  of  the  menhaden  is  about  12 
inches.  Although  it  was  bng  known  as  a  palatable  table- 
fish,  and  largely  used,  when  salted,  for  Aznort  to  the  West 
Indiei^  and  as  bait  for  ood  and  mackerel^  the  menhaden 
fishery  has  been  developed  to  its  present  importance  only 
within  the  last  twenty  yean.  A  large  fieet  of  steamers 
and  sailing  vessels  is  en^tged  init;  anda  great  number  of 
larse  factories  have  sprang  into  existence  to  extract  the  oil, 
whieh  is  used  for  tanning  and  ounying^  and  for  adulterat- 
ing other  more  expensive  oili^  and  tomanulactnre  the  refuse 
into  a  ywj  valuable  goana  In  the  year  1877  2,426,589 
gallons  of  oil  ftnd  60,444  tm§M  w^ 
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An  «itainT»  ImanMa  Is  alio  carried  on  m  oonvflrtiDg 
menhadsa  of  a  BoitaUe  nae  into  "American  nrdineB." 

▲  TOT  oomplflta  MooQiit  of  tbia  fiahar  it  giTaa  by  O.  Bnnm 
Goodo  m  "The  Katanl  and  Eeomomio  History  of  the  Amerioaa 
ICenhadflB,"  Umttd  SUUm  Chmmiuim  iif  FUk  tmd  tUhtrim,  jput 
T.,  WadiiogtoD,  1879. 

MENIN,  a'small  Belgian  town,  in  the  prorince  of  West 
Flanders;  it  is  traTsrsed  •by  the  riTer  Lys,  which  there 
forms  the  boondaiy  between  France  and  Belgium.  The 
popolation  in  1880  was  10,200.  Commercially  and 
industriallj  Menin  ranks  high  for  its  size^  poeseasing,  as  it 
does,  important  mannfactores  of  linen,  oil,  soap,  ^,  as 
well  as  sugar  refineries^  breweries,  and  tanneries,  and  a 
good  com  and  cattle  market  Tobacco  is  eztenriyely 
grown  in  the  neighbonrhood,  and  forms  one  of  the  main 
items  of  lawful  trade^  a  good  deal  of  illicit  traffic  also  being 
carried  on  across  the  Fwoch  frontier. 

XiiiiB  doea  not  sfpetr  to  haye  been  in  any  way  wortiiy  of  note 
o&til  the  14th  oentory.  Philip  XL  eanaed  it  to  be  fortified  in  167S. 
It  was  taken  by  Tiuenne  in  1658.  Yanben  anbeeonently  aor- 
lounded  it  with  elaborate  woika,  and  made  it  one  of  tine  atronMt 
otadela  in  France ;  but  all  ity  fortificationB  were  raxed  in  1744. 
It  belonged  to  the  ISetherlandt  in  1815,  and  became  nut  of  Belglam 
i&lSSOT 

MENXNOrnS  (from  ft^y^,  a  membrane),  a  term  in 
medicine  applied  to  inflammation  affecting  the  membranes 
of  the  brain  (cerebral  meningitis)  or  spinal  cord  (spinal 
meningitis)  or  both. 

Of  eerdnral  memnff^  there  are  two  yarieties : — (1)  that 
dne  to  the  presence  of  taberde  in  the  membranes  of  the 
brain,  which  giyes  rise  to  the  disease,  known  as  tabercular 
meningitifl^  or  acute  hydrocephalns ;  and  (2)  simple  or 
acate  meningitis^  which  may  arise  from  yanoos  causes. 
Among  the  more  common  are  ix^juries  of  the  head,  exten- 
sion of  disease  from  contigoons  parts,  such  as  erysipelas  of 
the  scalp  or  caries  of  the  bones  of  the  ear,  exposure  to 
cold  or  to  extreme  heat^  the  presence  of  tumours  in  the 
substance  of  the  brain.  It  may  likewise  occur'  in  the 
oourse  of-feyers,  rheumatism,  and  inflammatory  affections, 
and  also  as  a  result  of  mental  oyerwork,  sleeplessness,  and 
alcoholic  excess.  This  latter  yariety  of  meningitis  is  less 
common  than  the  f (»mer,  but  it  is  on  the  whole  more 
amenable  to  treatment.  The  symptoms  present  sudi  a 
general  resemblance  to  those  fJready  described  in  tubercular 
meningitis  that  it  is  unnecessary  to  refer  to  them  in  detail 
(see  HTDXocKraALXTB),  and  the  treatment  is  essentially  the 
same  for  both. 

Spinal  nteninffititf  or  inflammation  of  the  membranes 
investing  the  spinal  oord,  generally  results  from  causes  of 
a  similar  kind  to  those  producing  cerebral  meningitis, — 
injuries^  exposure  to  cold  or  sudden  changes  of  tempera- 
ture, diseases  affecting  acfjacent  parts  such  as  the  yertebral 
column  or  the  spinal  cord  itself,  or  extension  downwards 
of  inflammation  of  the  membranes  of  the  brun.  It  is  said 
to  be  most  common  in  males.  As  in  the  case  of  the  brain, 
the  membranes  become  extremely  congested ;  e^dation  of 
lymph  and  effusion  of  serum  follow ;  and  Ihe  spinal  cord 
and  roots  of  the  nerves  become  more  or  less  inyolved-  in 
the  morbid  processL 

The  chief  symptoms  are  feyer,  with  seyere  pain  in  the 
^ck  or  loins  shooting  downwards  into  the  limbs  (which 
are  the  seat  of  frequent  painful  inyoluntary  startings), 
acoompanied  with  a  feehng  of  tightness  round  the  body. 
The  l^'xl  symptoms  bear  reference  to  the  portion  of  the' 
cord  the  membranes  of  which  are  inyolyed.  Thus  when 
the  inflammation  is  located  in  the  cendcal  portion  the 
muscles  of  the  arms  and  chest  are  spasmodically  contracted, 
and  there  may  be  difficulty^  swallowing  or  breathing,  or. 
embarrassed  heart's  a<tion,  while  when  the  disease  is  seated 
in  the  lower  portion,  the  lower  limbs  and  the  bladder  and 
zBctum  are  the  parts  affected  in  tius  ivay.    At  first  there 


is  excited  sendbility  (hypeneslheda)  in  the  parts  of  the 
sur&oe  of  the  body  in  relation  with  the  portion  yt  coed 
affected.  As  the  disease  adyances  these'  symptoms  giye 
place  to  those  of  partial  loss  of  power  in  tiie  affected 
muscles^  and  also  partial  anssthena.  These  yarions 
phenomena  may  entirely  paas  away,  and  the  patient  after 
some  weeks  or  months  recoyer ;  or,  on  the  other  hand,  they 
may  increase^  ahd  jsnd  in  permanent  paralysis. 

'  The  treatment  is  directed  to  allaying  the  pain  and 
inflammatory  action  by  opiates.  Ergot  of  rye  is  stron^^y 
recommended  by  many  physidans.  The  patient  should 
haye  perfect  rest  in  the  recumbent^  or  better  still  in  the 
prone,  jposition.  Cold  applications  to  the  .spine  may  be  of 
use^  while  scrupulous  attention  to  the  functions  of  the 
bladder  and  bowels^  and  to  the  condition  of  the  skin  with 
the  yiew  of  preyenting  bed-eores^  is  all-important 

IjfitUmic  C^nbro^nal  JTm^nmMt.— This  name,  as  well  as 
eenbro-mfinalfntr,  ia  applied  to  a  disease  defined  in  the  Nommda- 
tun  (/  lHMa$ta  aa  "  a  malignant  epidemie  ferer,  attended  by  painM 
contnctions  of  the  mnadea  of  the  neck  and  retraction  of  uie  head. 
In  oertain  epidemica  it-ia  frequently  accompanied  b^  a  ^rofase  pur- 
puric eruption,  and  oceaaioneUy  by  aeoondary  effunona  mto  oartain 
lointa.  lieaions  of  the  brain  and  ipinal  cord  are  found  en  diasectlon.*' 
Tbia  diaeaae  appears  to  hare  been  first  distinctly  recognixed  in  the 
year  1887,  when  it  prevailed  aa  an  epidemic  in  the  eouth-weat  of 
France,  ehieflj  among  troops  In  garriaon.  For  aeyeral  yeara  aubee- 
qaently  it  existed  in  yaiiooa  other  localities  in  Franoe,  and  n|oatly 
among  aoJdiers.  At  the  same  time  In  other  countries  in  western 
and  central  Europe  the  diaeaae  waa  obeerred  in  epUemic  ou^breaka. 
both  among  ciyil  and  military  populationa.  In  1846  it  first  showed 
itaelf  !n  Ireuuid,  diiefly  anong  the  inmates  of  workhous«|p  in  fieUaat 
and  DublhL  Kumeroua  outbreaka  oedurred  also  about  the  same 
period  in  many  parts  of  the  United  States.  In  mors  recent  times 
the  diaeaae  haa  repeatedly  appeared  both  in  Europe  and  America, 
but  it  has  aeldom  prerailed  eztensiTjely  in  any  one  tract  of  country, 
the  outbreaka  affecting  for  the  most  p»t  limited  oommunitiea.  aueh 
as  garrisona  or  camps,  schools,  worknouses,  and  prisons. 

Little  is  known  regarding  the  causation  of  thia  diaease.  All  agee 
seem  liable  to  auffer,  and,  aa  rsgards  sex,  msles  are  affected  more 
commonly  than  female  Occupation  and  condition  of  life  appear 
to  enereise  no  influenoe.  It  nas  been  obeenred  to  occur  most 
frequently  in  oold  seasons.  The  question  qf  the  contagiousness 
of  cerebro-spinal  finrer  remaina  stiU  unsettled,  but  the  weight  of 
authoriQr  appeals  to  be  in  favour  of  the  theory  of  the  communica- 
bility  of  the  diaeaae.  It  cannot,  however,  be  regarded  aa  contagioua 
in  the  same  degree  aa  aoYne  other  specific  fevers,  such  aa  typhua  zever, 
small-poz:  or  acarlstlna. 

The  following  are  the  more  pramlnent  symptoms.  After  e  few 
days  of  flcineral  discomfort  the  attack  oomea  on  aharply  with  rigors^ 
intense  headache,  giddineaa,  and  vomiting.  Keuralglc  peine  in 
the  abdomen,  and  pain  with  spasmodic  contractions  in  the  muscles 
of  the  extremities,  occur  at  an  early  staffe.  The  headache  oontinuea 
with  mit  aeveri^,  and  reetleasness  ana  delirium  aupervene,  accom- 
panied with  perioda  of  aomnolence.  The  paina  and  spasms  ra|»idly 
Licreasenthe  muscles  of  the  neck,  spine,  and  llmfaa  beins  specially 
affected.  The  patient's  head  ia  drawn  backwarda  and  ri^dly  fixed, 
the  spine  arched,  and  the  anna  and  legs  poweH^y  flexed,  the 
whole  condition  bearing  a  considerable  reaemblance  to  tetanus. 
For  a  time  there  is  greatly  inoeaaed  sensibility  of.  the  skin,  pain 
being  excited  by  the  slightest  contact  There  is' more  or  less  tever 
present  About  the  fourth  dav  of  the  diseaae  an  eruption  on  the 
skin  both  of  the'  fkce  and  body  fluently  appears,  in  the  form 
either  of  purpuric  spots  or  small  clear  vesicles.  Death  may  take 
place  in  f^m  a  few  houra  to  eight  or  ten  daya.  Should  the  patient 
survive  the  immediate  ahock  of  the  attack,  aerioos  complications 
are  apt  to  appear  in  the  form  of  destructive  inflammation  of  the 
eyes  or  eaia,  inflammation  with  effusion  into  certain  joints,  and 
paralysiB  of  limbs  ;  or,  sg*^  recovery  may  take  place  after  a  prp- 
longed  convalescence!  The  mortality  appeara  to  vary  in  different 
epidemica,  in  some  being  aa  high  as  80  per  cent,  in  ethers  only 
about  20  per  cent  Certain  forms  of  the  disease  are  of  malignant 
character  from  tiie  first,  and  very  rapidly  fataL 

The  changes  found,  sfter  death  in  cerebro-spinal  fever  are  intenae 
inflammation  of  the  membrane  of  the  brain  and  spinal  cord,  with 
effusion  of  serum  or  pus  into  the  ventricular  and  arachnoid  spaces. 

The  treatment  is  aimilar  to  that  of  other  febrile  oonditien^  but 
for  the  apecial  aymptoma  of  pain,  spasm,  &&,  opium  seems  to  have 
been  found  of  eminent  serviGe,  wmle  quinine  and  ergot  of  lye  ars 
also  recommended. 

MENNONITES  is  a  name  Dome  by  certam  Ghristiatt 
communities :  in  Europe'  and  America^  denoting  their 
adhersno«r  to  a  Qrpe  of  doctrine  of  whidi  Menno  Simons 
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^VB8)  not  indeed  tlie  originator,  but  the  4ief  eiponsat  at 
die  time  ^en  the  anti-pndo-baptiun  of  the  oongregatioDS 
in  "wfaibh  he  labonred  took  permanent  form  in  opposition 
tD  ordinarjr  Broteetantism  on  the  one  hand  and  to  the 
tbeoGiatio  ideas  of  the  Mtbister  type  of  anabaptism  on  the 
other,  iflie  original-  home  of  the  Tiews  afterwards  called 
Hennonite  was  in  Zflrich,  where,  as  earlj  as  1525,  Orebel 
and  Mans  foonded  a  oommnnitj  haying  for  its  most  dis- 
tinetiTe  mark  baptism  npon  oonf  essio^i  of  ftd^  The  chief 
dootarines  ol  these.  Zflrich  Baptists  have  been  already  stated 
in  the  article  Baptibts,  toL  iiL  p.  353.  The  main  interest 
of  Ihe  sect  lay  not  in'  dogma  bnt  in  discipline.  'Within 
the  communities  evangeli^  life  was  reduced  to  a  law  of 
separation  from'  the  world,  and  this  separation — enforced 
by  a  stringent  use  of  ezcommmdcation  and  the  prohibition 
of  marriage  beyond  the  brotherhood — ^involved  not  only 
abstinence  from  worldly  yanities  bnt  refusal  of  civic  duties 
(the  state  being  held  to  be  tin-Christian)— refusal  to  take 
an  oath  or  use  the  sword.  In  their  revolt  against  the  cor- 
ruptions of  the  medisBval  church  t&e  Reformers  neither 
denied  the  continuity  of  the  church  as  an  organisation  nor 
impugned  the  Christian  character  of  the  state.  The  new 
sect  £d  both ;  and  their  position  thus  appeared  so  radically 
subversive  of  the  foundations  of  society  that  it  is  not  sur- 
prising, under  the  imperfect  views  of  toleration  then  current, 
that  &ey  became  the  objects  of  bitter  persecution  from 
Protestants  as  well  as  from  Catholics.  But  the  Qrebelians 
had  no  desire,  like  the  fanatics  of  Monster,  to  found  a^ew 
theocracy  in  opposition  to  the  anti-Christian  state.  They 
sought  only  to  withdraw  from  what  their  conscience  con- 
demned, content  to  live  as  strangers  upon  earth,  and  devot- 
ing all  their  energy  to  preserve  the  purity  of  their  own 
communities.  The  medi»val  conception  of  separation  from 
the  world  as  the  true  path  of  Christian  perfection  had 
leavened  all  middle-class  society  in  Europe,  and  prepared 
many  to  accept  separatist  views  of  the  church  as  soon  as 
they  were  reached  by  the  impulse  of  revolt  against  Roman 
Catholidsm ;  the  pursuit  of  holiness  in  a  society  protected 
by  a  strict  discipline  is  an  idea  which  experience  has  shovm 
to  have  a  great  attraction  for  one  class  of  earnest  minds ; 
hence^  in  spite  of  persecutions  incomparably  fiercer  than 
any  of  the  larger  Protestant  bodies  ever  underwent,  the 
new  doctrine  and  praxis  rapidly  spread  from  Switzerland 
to  Germany,  Holland,  and  even  to  Franceu  Each  com- 
munity was  quite  independent^  united  to  the  rest  only  by  a 
bond  of  love.  There  was  no  sort  of  hierarchy,  but  only 
"exhorters'  chosen  by  the  congregation,  of  whom  the 
most  prominent  were  also  "dden"  entrusted  wifli  the 
administration  of  the  sacraments — an  organization  so  easily 
kept  alive  or  reproduced  that  the  movement  oonld  hardly 
be  checked  by  any  persecution  short  of  the  total  annihila: 
tion  which  at  length  was  actually  the  fate  of  many  of  the 
Swiss  communities.  The  remnants  of  the  Swiss  Mennonites 
broke  in  1620  into  two  parties^  the  stricter  of  which,  the 
Ammanites  or  Upland  Hennonites,  were  distinguished  from 
the  Lowland  Hennonites  by  holding  that  excommunication 
of  one  party  dissolved  marriage,  and  by  their  rejection  of 
buttons  and  the  use  of  the  rasor.  Their  persecution  lasted 
till  '1710;  a  few  congregations  still  remain  and  keep 
themselves  quite  distinct  from  Baptist  bodies  of  more 
modem  origin.  In  Qermany  the  Hennonites  are  some- 
what more  numerous;  more  important  are  the  Qennaa 
Hennonite  colonies  in  southern  Russia,  brought  thither  in 
1783  by  the  empress  Catherine,  which  in  turnnave  recently 
sent  many  emigrants  to  America.  America  indeed,  and 
especially  Pennsylvania,  early  became  a  refuge  for  the 
Menhonites  of  Switserland,  the  Palatinate^  and  Holland, 
and  is  now  the  chief  home  of  the  body  n75,000  in  the 
United  States  and  25,000  in  OBinada).  13ie  oldest  oon- 
gi«gfttioD  is  that  of  Qermantown  (since  168S)^the  most 


numerous  of  seiveral  dhrUons  are  the  Old  HemioDites^  cor- 
responding to  the  leas  strict  of  the  Swiss  sections. 

AH  these  communities  in  Europe  and  America  are  dis- 
tinguished by  an  antique  simplici^  combined  with  antique 
prejudices,  by  indifference  to  the  interests  of  the  greater 
world,  while  at  the  same  time  their  industry  and  self-oonr 
centrationr  have  made  them'  generally  well-to-do.  Their 
religious  type  has  varied  very  little  in  the  course  of 
centuries,  as  indeed  is  not  surprising,  their  theology 
being  ascetic  rather  than  dogmatic  or  speculative.  The 
Hennonites  of  Holland,  on  tiie  other  hand,  have  ^passed 
through  an  interesting  and  progressive  history. 

It  wu  in  HoDsnd  and  the  a^joudng  psrts  of  Low  Qennany  that 
the  personal  inflnence  of  Menno  Simont  (1402-1669)  was  mainly 
felt  He  was  originally  a  priest,  and  was  pastor  at  his  native  place 
Witmarsum  in  Fnesland  from  1631  to  16S6,  when  oonTiBtiona  lon^ 
ripening  in  his  mind  compelled  him  to  resign  his  core.  At  this 
time  the  anti-p«do-baptist  societies  in  the  Low  Conntries  were  much 
agitated.  The  views  whioh  had  jnst  hefore  received  their  political 
deathblow  at  Mttnster  (see  Anabaptistb)  were  not  extinct,  and 
even  those  who  did  not  share  them  were  by  no  means  at  one. 
Menno  attached  himself  to  the  Obbenites,  who  held  that  on  earth 
tnie  Christians  had  no  prospect  bnt  to  suffer  persecntion,  refosed  to 
nse  the  sword^  and  loosed  for  no  millenninm  on  earth.  Menno 
became  one  of  their  elders,  and  by  hia  wanderings  among  the 
scattered  and  oppressed  oommnnitlee,  and  especially  hy  the  natoral 
eloquence  ahd  relinons  power  of  hia  namerons  writings,  did  machi 
to  sustain  the  faiUi  of  nis  -asBOoiates,  to  confirm  the  type  of  their 
reli||ion8  life,  and  to  preyent  startUnff  aberrationa  in  doetriae  or 
diacipline.  He  was  not  an  original  Utinker;  bnt  the  love  whioh 
all  felt  for  the  man,  and  which  was  kept  alive  for  generations  bj 
-hia  writings,  gave  him  the  nlace  which  the  name  of  Hennonites 
expresses. 

It  may  be  ascribed  to  the  inflnence  of  Menno's  writings  that  the 
Dutch  Hennonites,  thon<i;h  for  a  time  (since  1664)  they  oroke  into 
fractions  on  questiona  of  disdpline,  and  especially  on  the  eflbet  of 
excommunication  npon  marriage,  neyer  fell  so  far  apart  as  legsida 
the  type  of  their  religious  life  as  to  preclude  the  poasibili^  m  re- 
union. The  Waterlanders  in  North  Holland,  who  held  the  least 
strict  doctrine  of  excommunication,  soon  moved  farther  in  the 
direction  of  liberalitr,  and  exchanged  the  name  Hennonites  for  that 
of  Doopsgexinden  (Baptist  persuasion).  In  1679  they  refused  to 
condemn  any  one  for  opinions,  even  on  the  Incarnation,  which  the 
word  of  Scripture  did  not  pronounce  nseessary  to  salvation.  They 
aided  iliTilliam  the  Silent  with  money,  and  fkom  1681  to  1618  even 
otccepted  oiril  offioeu  Meantime  the  stricter  party  had  undenone 
Various  divisions,  which,  however,  in  1627--82  were  rennltea  oa 
the  basis  of  confessions  essentially  embodying  Menno's  teaobhtgs, 
.They  too  had  learned  moderation,  at  least  In  tiieir  views  of  exeom^ 
munication,  and  'their  antithesis  to  the  state  was  softened  sinee 
the  ooeeation  of  persecution  in  1681,  but  eepeeially  ainoe  in  187S 
they  were  reoogftised  as  dtisena.  On  the  other  hand,  the  adoption 
of  a  oonfeesion  had  deepened  the  separatioii  between  them  and  tlie 
liberal  DoopMexinden ;  bat  doctrine  was  never  the  ftmdameatal 
prindple  of  the  Mennonlts  oommunitles,  confessienalism  took  no 
firm  root,  and  the  two  seotiona  gradually  asproached,  aad  thrmu^ 
a  series  of  partial  fusions  beoame  at  length  fmally  united  whea  tho 
congregations  eame  together  ia  1801.  The 
loh  in  numbera  in  the  18th  oeal 


dedined  much 


atoiy;  ainoe 


inoreaaed,  and  has  now  1S7  oonpMEatiqiis  With  nearly  60,000 
membera.  The  objection  to  hold  dvu  oflloe  disappeared  in  1796  ; 
that  to  oany  arms  in  the  war  of  freedom  against  Napoleon.  BaptiaBi 
on  profession  of  fkith  and  the  refiisal  of  the  oath,  tolerance  in 
matters  of  dootrine  withoat  religions  lndiffereno%  are  the  chief 
marks  of  the  body,  which  in  point  of  tbeokfiical  enltars  and 
ffeneral  enlightenment,  philanthropic  seal  aad  sodal  importsnoe* 
naa  long  stood  veiy  higlL 

JdW0«w.— nie  tail  Hfe  d  M«De  flmone  Is  C^BBMra,  18S7.  Se  Boof 
flebeffat's  utiole  In  HecMf-Plltti  A  J;  la  exeellnt:  onlj  aae  polaft  tt  eosM- 
qncBce  In  hit  eeeoont  m«ou  to  cell  for  OMdifleatloB,— the  book  egiiliMl  Jelm 
of  LtySea,  Mid  to  he?*  beea  pebUabed  baf on  Mamo  Jalead  tba  ObbeaMaa,  le 

».llSiff.  Ibe  CQoipIafaaledlliaBonNBao'aweitolatbattafollMiML  kjuqr 
of  tbaii  era  knava  onlr  la  beS  DelelHinlOMt  Manae  blaaatf  wmle  la  the 
•Ooataraeb**  or  Saak  Sae  Dialed  arLb#Gacau&  For  tbe  Blentve  oe  the 
M  eanonllaa  fa  fenonl,  oao  De  Beop  SehaAr.  en  whoa  tbe  fotegolas  dcetcb  Is 

MEKSHIKOFF,  Audcahdee  Danzlotich  (1673-1729X 
born  at  liosoow  on  the  17th  of  November  (0.8.)  1673,  wm 
the  son  of  a  poor  iDan,.wbo  employed  him  to  sell  eakea 
abont  the  streets  of  that  eity.    L&  wis  humble  oecapation 


he  attracted  the  attention  of  Lefort^  on«of  Peter  the  ( 
most  active  co-operator%  iHio  was  pleased  with  his  spri^t- 
linesB^  aiid  took  him  into  hie  iopiiii^J^lpisi^  80^ 
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aeobg  the  jfooCh  at  Lefort^  ma  also  deUj^ited  wiih  )nm^ 
tad  took  mm  to  be  his  pege.  Menihikoff  mxm  became 
"  to  the  csar,  aasiBtiiig  him  in  hie  warkBhop, 
end  cliqilaTing  ligoel  hnmtj  in  the  oranpany  of  his  master 
at  the  stage  of  Asoff.  He  fonned  one  of  the  suite  of  Peter 
dozing  his  traTe]%  and  worked  with  him  -at  Plaardam  and 
Beptford.  lliioi4^ioiit  his  wan  with  the  Swedes^  Men- 
ahikoff  was  the  companion  of  the  csar,  and  greatly  distin- 
goiahed  himself.  For  his  gaUantry  at  the  battle  of  tibe 
KeYa»  on  the  7th  of  May  (oa)  1703,  he  received  the  order 
of  St  Andrew.  In  1704  he  was  made  general,  and  at  the 
request  of  the  csar  created  a  prince  of  the  Holy  Boman 
Empire.  His  house  on  the  Vasilii-Ostroff  was  magnificent ; 
diere  ambassadors  were  received,  and  banqnets  were  given 
gotgeoos  with  gold  and  silver  platei  Unfortonately  there 
is  a  dark  side  to  the  picture^  and  the  favouite  was  guilty 
of  extortion  to  such  an  extent  as  to  bring  him  under  hu 
master's  censure.  On  the  death  of  Peter  the  position  of 
Menshikoff  became  very  perilous ;  his  successes  had  raised 
about  him  a  host  of  enemies  eager  for  his  downfall.  The 
OoUtzinS)  Dolgoroukis,  and  all  those  who  formed  what  may 
be  called  the  Old  Russian  party,  wished  to  proclaim  the 
son  of  Alexis  emperor.  Those,  however,  whose  aggrandise- 
ment was  bound  up  with  Peter's  refonns — Menshikoff, 
Aptaksin,  Bontourlin,  Qoloffkin,  and  others — ^were  in  favour 
of  giving  the  crown  to  Peter's  widow,  who  accordingly 
ascended  the  throne  as  Gatherine  L  During  her  reign-  the 
influence  of  Menshikoff  was  unbounded,  and  he  virtually 
governed  the  country;  but  the  empress  died  in  1727, 
after  a  reign  of  two  years.  She  had  made  a  will,  no 
doubt  at  &  instigation  of  the  favourite^  te  the  effect 
that  Peter,  her  grandson,  was  to  be  car  under  the  guardian- 
ship of  Menshikoff  whose  daughter  Mary  was  to  be  married' 
to  the  youthful  sovereign.  Under' pretence  of  taking  care 
of  the  young  csar,  Menshikoff  caused  him  to  be  removed 
to  his  house  and  surrounded  him  with  his  creatures.  He 
was  now  at  the  height  of  his  power ;  foreign  ambasndors 
remarked  that  even  the  great  Peter  himielf  was  never 
feared  so  much.  The  young  cau*,  however,  showed  no 
affection  for  Mary  Menshikoff,  and  the  girl  was  equally 
apathetic  towards  her  betrothed,  being  in  love  with  a 
member  of  the  family  of  Sapieha  at  the  time  her  father 
bad  forced  her  into  the  engagement  The  Dolgoroukis 
used  the'  averakm  of  the  young  prince  to  YdBjUmoie  as  a 
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of  creating  dialikp  to  the  father.  A  dbain  of  events 
was  gradually  leading  to  the  downfall  of  the  favourite. 
He  was  soon  refused  admittance  to  the  summer  palace^ 
whither  the  young  csar  had  retired.  NexthewaBUrrested, 
and  so  overpowered  was  he  at  his  disgrace  that  he 
had  an  apoplectie  stroke.  In  vain  did  he  address  letters 
both  to  the  emperor  and  his  sister.  Shortly  after,  by 
order  of  the  car,  the  fallen  magnate  depicted  from 
8t  Petersbur^^  but  more  like  a  noblenum  retiring  to  his 
estate  than  a  culprit  going  into  exile.  The  people  regarded 
him  with  dislike^  and  most  of  them  rejoiced  over  his  falL 
On  his  way  a  courier  arrived  with  orders  to  take  the 
csar's  ring  of  betrothal  from  his  daughter  Mary  and  give 
her  back  her  own,  which  had  been  worn  by  Peter  IL 
Menshikoff  was  not  permitted  to  pass  through  Moscow, 
but  was  ooE^ducted  to  Oranienburg,  in  the  government  of 
Biasan,  and  there  placed  under  strict  surveillance.  Soon 
afterwards  the  whole  family  was  banished  to  Siberia,  and 
arrived  at  Berezoff  towards  the  end  of  1727.  MenshikofPs 
wife  died  on  the  journey,  and  was  buried  near  Kazan.  On 
the  arrival  of  the  prisoners  they  were  lodged  in  a  wooden 
house^  consisting  of  four  rooms.  But  Menshikoff  did  not 
long  endure  the  horrors  of  exile  in  this  inclement  region. 
Aemrding  to  Mannstein,  he  died  (November  12,  o.8., 
1729)  of  an  apoplectic  stroke^  because  tiiere  was  no  one 
at  Beresoff,  as  he  himself  remarked,  who  understood  how 
to  open  a  vein.  The  young  car  ordered  the  release  from 
^■rilft  of  the  two  remaining  children  of  Menshikoff, — his 
daughter  Mary  had  died  at  Berezoff  in  the  same  year 
as  her  father,~and  restored  some  of  their  property  to 

them.     

MEKSHIEOFF,ALKXAin)XBSsBOSiEVicH  (1787-1869), 
great-grandson  of  Petec's  fovourite,  bom  in  1787,  entered 
tiie  Russian  service  as  attache  to  the  embassy  at  Vienna.  He 
accompanied  the  emperor-  Alexander  throughout  his  cam- 
paigns against  Napoleon,  and  attained  the  rank  of  general, 
but  retired  from  active  service  in  1823.  He  then  devoted 
himself  to  naval  matters^  and  put  the  Russian  mazine^ 
which  had  fallen  into  decay  during  the  reign  of  Alexander, 
on  an  efficient  footing.  On  the  outbreak  of  the  Crimean 
War  he  was  appointed  commander-in-chief^  and  suffered  a 
severe  defat  at  the  Alma.  On  the  dath  of  the  emperor 
Nicholas  in  1856  he  was  recalled,  ostensibly  on  account 
of  failing  health.    He  died  in  1869. 


MENSURATION 


MENSURATION,  or  the  art  of  measuring,  involvei^ 
the  construction  of  measures,  the  methods  of  using 
them,  and  the  invatigation  of  rula  by  which  magnituda 
whieh  it  may  be  difficult  or  impossible  to  measure  directiy 
are  ralmlated  from  the  ascertained  value  olaome  associated 
magnitude.  It  is  usual,  however,  to  emjdoy  the  term 
mensuration  in  the  last  of  thea  sensa;  and  we  may 
therefore  define  it  to  be  that  department  of  mathematioid 
sdenoe  by  which  the  various  dimensions  of  bodia  are 
ealfinlated  from  the  simplest  possible  measurements. 

The  determination  of  the  lengths  and  directions  of 
straight  lines^  including  what  are  &miliarly  Imown  a 
pioUems  in  heights  and  distances,  generally  depends  on 
the  solution  of  triangles,  and  will  be  ^jif^iWMl  in  the 
artida  Tbiookoxetbt  and  SuBYBmra  The  remaining 
portions  of  the  sulgect  are  the  determinations  of  the 
lengths  of  curves,  the  area  of  phme  or  other  figures,  and 
the  votoma  and  surfaca  of  alids ;  and  it  is  of  mensura- 
tWQ  a  time  restricted  that  the  present  article  will  disoua 
Bome  of  the  more  important  problems. 

§  !•  UniU  qf  Length,  Area,  and  Volume. — In  measuring 
aaj  nHgnltncte  we  aileot  some  standard  or  "uniftomea- 


by.  Ihus  in  measuring  length  we  take  for  unit  an 
inch,  a  foot^  or  a  yard.  From  the  unit  of  length  we  derive 
the  units  of  ara  and  volume.  Thus  we  define  the  unit  of 
ara  to  be  the  ara  of  the  square  described  upon  the  unit 
of  length,  and  the  unit  of  volume  toibe  the  volume  of  the 
cube  whoa  edge  is  the  unit  of  length  or  whoa  side  is  the 
unit  of  area.  For  example^  if  an  inch  be  taken  a  the  unit 
of  length,  tiie  square  whoa  side  is  1  inch  is  the  unit  of 
area^  and  the  cube  whoa  edge  is  1  inch  is  the  unit  of 
volume.  The  length  of  a  line,  the  ara  of  a  surface,,  and 
the  volume  of  a  Qolid  are  then  expressed  by  the  numbers, 
whole  or  fmctional,  of  units  of  length,  area,  and  volume 
which  they  respectively  contain.  Henoe^  if  I  denote  the 
linear  unit,  the  length  of  a  line  whidi  contains  a  units  is  ai; 
or  simply  a  sina  I  is  unity ;  similarly  the  ara  of  a  sur&ce 
which  contains  b  units  of  ara  is  hm,  or  simply  6,  whse 
m  is  the  unit  of  area. 

§2.  CommmetirabUandlneammeiuurahUMagmiii^ 
When  two-  magnituda  have  a  common  measure^  that  i^ 
when  another  magnitude  can  be  found  which  is  contained 
in  each-an  exact  number  of  times,  they  are  said  to  be 
^oommeosoiable.''    Thus  a  line  4  and  another  3|  inchw 
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Fig.  1. 


long  are  commensurable ;  for,  if  ^  inch  be  taken  as  nnit  of 
lengtihy  the  former  contamb  the  nnit  nine  times  and  the 
latter  seven  times.  If  no  common  measure  can  be  found, 
the  two  magnitudes  are  said  to  be  "incommensurable." 
For  ^l8tance,  1  and  J2  have  no  common  measure ;  for 
i^/2^-i  1*4142  . . .  an  interminable  decimal,  and  hence  no 
onit^  however  small,  can  be  found  which  will  be  contained 
in  each  an  exact  number  of  times.  If,  however,  we  take 
^/2-il-4,  the  error  will  be  less  than  ^;  if  ^^-i  V414, 
the  error  will  be  less  than  x^*  ^  Hence,  by  taking  a 
sufficient  number  of  figures,  we  can  find  a  fraction  which 
will  differ  from  >/2  by  less  than  any  assignable  quantity, 
and  therefore  we  can  always  find  two  commensurable 
magnitudes  that  will  represent  two  incommensurable  ones 
to  any  degree  of  accuracy  we  please.  In  what  follows  we 
need  ther^ore  only  consider  commensurable  lines. 

§  3.  Area  of  a  Rectangle, — Let  the  side  AB  (hg.  1)  con- 
tain a  units  and  the  side  BC  h  units  of  length.  If  we 
divide  AB  into  «  ©qual  parts,  ^  ^ 

each  equal  to  the  unit  of  length, 
and  similarly  BC  into  6  equal 
parts,  and  if  through  the  points 
of  division  we  draw  lines 
parallel  to  the  sides  of  the 
rectangle,  these  lines  will  di- 
vide the  rectangle  into  a  series 
of  rectangles,  each  of  which  is 
the  unit  of  area^  since  each  is 
a  square  whose  sides  are  of 
unit  length.  As  we  have  a  rows  of  these  rectangles,  and 
h  in  each  row,  the  whole  number  of  rectangles  wm  be  ab, 
Tlioreforo 

area  of  ABCD-oft  nnits  of  area 

PART  L— PLANE  FIGURES. 
Sionov  L^Plans  Fipttbbs  oohtainxj  bt  Stbaioht  Lznbs. 
A  TUReetangU, 

§4.  Let  ABCD  (fig.  2)  he  a  rect&ngle,  and  let  AB-CDp-a,< 
BC-DA-i&,  AC-e,  and  the  angle  a 
BAC*  a ;  -  it  is  required  to  find  its  ansa. 
Sinoe  a  rectangle  ia  completely  de- 
termined when  two  independent  data, 
on^  of  which  ati  leaat  is  a  length,  are 
given  oonneetin^  its  parts,  we  can  da-, 
tannine  its  area  m  the  following  cases. 

(a)  When  Ue  length  a  and  Ue  breadth 
b  ainjiiveH,  — ^It  has  already  been  proved 
(S8)ihat  Plg.2- 

aieaof  ABCD-oft.; 
or  the  area  of  a  rectangle  ii~  eqnal  to  its  length  multiplied  by  its 
breadth. 

AxNnpb.— Let  a- 12  feet  6  inches  and  &-9  inches,  than 

area  of  ABCD-il2'5  x  •76^9-Z75  square  feet 

If  we  make  use  of  logarithms  in  the  above  calculation  we  have 

log  area — loga + loah . 
Ioga-logl2'5  -1  ■0969100 

iog6-iog   -rs-rsTsoeis 

therefore  log  area-  *971971&; 

9*875. 

c  are  ^Mik— By  Eadid 


{$)  Whm  a  tide  a  and  the  diagonal 
I  47  we  have 

}^^f?'a\  or  h^^J^T^, 
therefore  area  of  ABCD-oJ-aVc^ra'; 


>r  logarea-loga-i-Jlog(c+a)  +  Jlog(c-a). 

A9ampIa»Let<i-?d8  and  c-456,  then 

loga-   log288-2*8765770 


41og(e-l-  a)  -  ilog694  - 1  '4206797 
|log(c-g)-ilog218-M6922^ 


IogareS-4'9M4849; 
area-9267a*l. 


Wi  WkmaHd4%emdmU»kiaimaHemioiktdiia^9^ 
-i^tana,  (—atana,. 

andthttefine         areaof  ABC^-a(-a^taa«; 
or  logarea«21oga+Ltana-10« 

Example,— l^ a-86  and  a-82*  25'  15',  thai 
81oga-2log8e-  8-1126050 
Ltana-Ltan82*  25'  15'-  .98028622 

therefore 


logarea-12'9154672- 
area-828'127. 


10-2-9154672; 


(8)  Whm  One  diagonal  e  and  a  its  inclination  to  eiOm  ef  Oi 
9idM  are  ^MWk— We  have 

a— fioosa,  andftwcsina, 
therefore  area  of  ABCD-a5-i6*sinaooBa-ie^8in 2a; 
or  2area— ^siu2«, 

and  hence  log2area— 21pg«-|-Lsin2a-10. 

8  5.  A  square1)eing  a  rect^le  whose  sides  are  equal,  we  eaa  at 
once  determine  its  area.  "When  ona^  datum,  which  mast  be  a 
length,  is  ffiven  the  squsre  is  completely  detenninad,  and  hanee 
we  have  onlj  two  cases  to  consider. 

(a)  JFhen  the  tide  ie  given. — From  |  4,  i^  we  have  at  onoa 
area  of  square — a5  -  a  X  a  — «*. 

(3)  When  ike  diagonal  o  if  gieen,— from  |  4,  /S;  wa  have 
a*+(^-c^,  oca*-i<^; 
henoa  areaof  aquare-a'-^c^,  or  2area— ^; 

and  therefore  log2area-2loge. 

B.  Right-angled  Trianglee, 
f  6.  The  diagonal  of  every  rectangle  divides  it  into  two-eqalva- 
lent  right-angled  trian^es  (End.  L  84),  and  hence  the  ana  of  the 
right-angled  triang^  ABC  (fijz.  2)  is  eqnal  to  half  the  aiaa  of  the 
oorreaponding  xectangla  ABCD. 

C  Trianglee  Oenerallf, 

8  7.  In  eveiy  triangle  there  are  six  alementa  to  be  ooaridara^ 
namely,  the  tmve  sidies  and  the 
three  angles.     If  any  three  of  Jh 

theee  six  m  given,  provided  one 
is  a  length,  the  triangle  is  com- 
pletely determined,  and  hence 
ita  area  can  be  found. 

§  8.  Length  qf  Perpendieulare 
of  a  Triangle.^lvL  m  triangle 
ABC  (fig.  8)  let  BC-o,  CA-6,  ^ 
AB^0,  AD  the  perpendicular 
from   A   on   BC-A,  BD-«,  ■*  »» 

and  CD -v. 

Since  BDA  and  CD  A  are  xi^t  angles^  we  have 

c^-a^+A*,  andft>-/+A*, 
and  therefore 

V                                            5*-e^ 
whence  y-s- 

But  y+«— a»  and,  by  solTing  thoae  equations,  we  obtain 

y 2^— 

Again 

—     •    ---    (2ot)«-(y-K^-gy 


^•-^-•'-^•-(^ 


V-t 


{a-¥h+e)(b+e''a)(e+a'hya+b' 


f). 


hopffft 


A.^V(«+^+«)(*+«- 


aXc+«-5X<<•^»-«). 


Now  let  a-i-8-f  e-2«,  then  5+e-a-2(«-a),  .c+a^(->8(«-5X 
and  a-^^^c-2(#-c). 
Therefore,  on  aubstitnting  and  reducing,  we  obtain 


A-~Vj(#-aKi-6)(*-c). 

Similarly  the  parpendicnlan  from  B  and  C  on  the  oppoaita  aidaa 

are  reapectively 

•|vs(j-a)(s-5X»-«),  and.|-Vs(#-aX»-6X»-«)- 

f  9.  We.  now  proceed  to  inveatigata  formuls  for  the  ana  ef  a 
triande  in  the  following  important  eaaea  ^ 

(a)  When  ths  haee  %  and  (he  edHtnde  h  on  giwtm,    Sfawf  a 
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we  IttT*  at  OHM 

anftABG«-|aA. 
Jbwyfa»— Let  a-40  cheins  and  A-14*62  ebeim,  then 

aiea-l  x  40  x  14-62-290*4  ei^iiare  dudai. 
OB)  IP3^  Iwt  «iilie  a  aiic{  c  trnd  (k4  imludtd  mtgUBmrigkmL'^ 
Vram  t^  Z  — —fliaB ,  and  therefbie  A—eiinB ; 


aiea  -  |aA  -  laeeia  B I 
or  logSarea  -  li^a + lege + Lain  B- It. 

MatmpU^JjBta'^40,  e-90,  and  B- 30*.  then 
ana-i^ainB-i  X  40  X  90  X  i-SOO. 
(7)  JFim  Ae  Ikrm  widn  a.  b^  e  orv  ^iMik— Fiom  f  8 

aad  tlieiafivre 

or        logaPea-J{log«+log(#-a)+log(#-d)+log(#-«)}. 
4ii£ea2»-a+ft+e,  we  have 

a»aoftriangk-JV2(a"6»+aV+«^")-(a«+ft«+fl«). 
SbDompif  L~Leta-18.  ft-14,  aiid0-16,  then 
«-K18  +  14  +  l5)-21,  «-a-21-18-8, 
,_ft-21-14-7,  and  •-C-21- 16-6; 
Oenfora  •jrea-V2f)r8xrx*-84. 

ib»mpCiS.~Leta-266,  »«288,  and  c- 221 »  then 
]ogf-logS67-    2*6626682 
]og(«-a)-logl02-    2*0086002 
log(«-J)-logll9-    2*0766470 
lqg(«-«)-]ogl86-    2*1886880 


logarea-K8'7708648)-4-8861771 , 
area-24276. 

(8)  ff'^lM  imifiwoamgU»B  and  0  amd  Ou  a^^aemi  HditLon 
yfem     flinoo 

c     BJnC  aiinO 

•BdtlMnfora(bj/l) 

a«a-i-«lnB-f!^jB^,  where  A-180'-(B+CI), 

or        kg2azea-21oga+LiinB-f>LidnC+LooeeoA-80. 
Snue  aU  tha  anfflee  of  a  triangle  aie  glren  when  any  two  aie 
grren,  we  can  find  the  area  of  a  triangle  when  any  two  angles  and 
any  one  aide  afegiren.    Thua,  when  A,  B,  and  «•»  given,  we  know 
C  elacH  and  the  problem  ledneea  to  a  caae  of  the  preceding. 

Jaee  ndea  of  a  triangle,  and  <^  ft  7  the  three  mediana,  i.a,  the 
Um  drawn  fron  thean^ea  to  the  middle  pointa  of  the  oppoiita 
mai,  then  hj.  well-known  geometrial  propodtiona  we  have^^^ 
4(«i«+/9«+7«)-8(fl«+i»+«P), 
16CeV+/8V**-7V)-»(aV+W+Ai»), 
•ad  ie(a«+/8«+y)-.0(««+d«+««). 

How  (f  9,  y)  

imoftriaBgle       -|V2(a^*+ftM+A»>)-^(a^^■y+?), 
tiwBfort  -W2(tt»/l»+?7+ 


f  12.  To  detannine  a  tvapesiiim  completely  four -data  are'^neeaa* 
MIT  and  anffloientB  • 

•t  tha  trapetlnm  ABCD(fifr  6)Ut  BC-a,CD->,  D4-«^AB^id; 
A 


D.  PuraXMogramt. 

41"-  S:e^«en'S?t'"'  "^  ^  *  "^^"^  ^  ^-^Sttf  ^^7^^:!^ 
data,  ope  of  which  iit  leaat  '  -       ^^^^  '*-  *  -  "'  '"*  "^^ 

ii  alength,  are  neoeaaary  and 
nffident   to    determine   it 


Fig.  6. 

fnd.  AS  perpacdifliilar  to  BO-A»  and  dtew  Af  parallel  to  .GD» 
then 
(a)  area  ABCD -area  ABO + area  ADO 

-i(a+c)A; 

or  the  area  ia  eonal  to  half  the  anm  of  the  parallel  aidee  mnltiplied 
by  the  perpendioQlar  between  them. 

Again,  area  of  ABg-jBFx  AK  (§  0,  a)-^<tt-c)*. 
alao  area  of  ABF- V«<«-  ABX«-  BF)(«-FA), 

when  2f-AB+Br  +  FA; 

T^<*  *-j77Va(#-  aBX«- »?){*- Fa),  therefore 

i0)    area  of  ABCD-4(a+c)*-J±-'Va(*-ABX»-ByK«-*A) 

AB-<i,  BF-a-e,  andFA-CD-ft. 
Thoa  we  can  ilnd  the  area  of  a  trapeiinm  in  terma  of  ita  aidea. 
818.  If  g-0,  ABCD  becomea  a  triangle,  and  ita  area 

Again,  if  e-o^  Ihen  alao  h^d,  and  ABCD  becomea  a  paraUelo- 
gram,  and  ita«area  takea  the  indeterminate  form-^  aaitahoold  do^ 
ainoe  four  aidea  do  not  completely  determine  a  naiallelogram. 

F.  QuadrikUmds  Gtnsrcdl^, 
1 14  A  qnadrHateral  ia  completely  determined  when  five  Inde- 
pendent data  are  given.     We  c<nialder  the  following  ( 
(a)  JFhm  ^Mf  dia^oiud  mud  (ki  ptrputdiculan  0 

The  quadrilateral  ABCD  (fig.  6)  -ABD  +  BCD 

-IBD.AB  +  iBDlCF 
i.-iBI>(A1E  +  CF); 
or  the  area  ia  eqnal  to  half  the  orodnet  of  the  diagonal  and  tha 
aom  of  the  perpendicnlara. 

If  the  diagonal  BD  fall  B' 
withotit  the  fiffore,  aa  in  the 
concave  qoadruateral  ABCD 
(fig.  7X  then  It  ia  clear  that 
area  ABCD-iBD(AB  icF). 

ifi)  Wh^HihediagmuiUtmd 


'  on  iiftvmik0 


eonpletely^ 

In  fheparallelogramABCD 
(Bg.    4)     lot    BC-DA-a,    . 
AB-CD-&,AC-«^AE-JL  b 
the     angla     ABC-a     and 
AOD-/BL 


Fig:  4. 


Sinoe  the  diagonal  AC  dividaa  the  parallelogram  into  two  aqni- 
meat  trianglea,  we  obtain  ^ 

(a)  area  of  ABCD-2  area  of  triangle  ABO 

-«'<i«xA(8  9,a)-a*; 

(«  ana  of  ABCD-2  area  AB0-2X  JoJaina  (8  9,  rt-a6«ina; 
«  logana-lcga+log»+Laina-10; 

(y)^       aiea  of  ABCD-2  area  AB0-2(AB0  +  CB0) 
«i{|BO.AOaiaAOB  •¥  iBO.COainCOB}  -2{iBO.A0iinB \ 
»|BD.AC6in^-i«2ain^,  ^ 

*r  logSaraa-^lqgo-l-logtf+Lain^-lO. 


ng.6. 


ABCD  (fig.  8,  p.  16)  let  BD-A»  AC-lr,  and  angle  DXA-«»  ibm 
ABCD-ABD  +  BCP 

-iBD.AE8inci-+iBD.CE8ina(8  10,  7) 
-iA(AE  +  CE)Bintt 

or  the  area  ia  eqnal  to  the  product  of  the  diagonali  and  the  aine  of 
their  contained  angle. 

The  aame  reanlt  holda 
when  one  of  the  dia- 
gonala  faUa  without  the 

?nadrilateral,   aa   in  fiff. 
,  aa  the  reader  can  eaairr 
verify. 

(7)  JFhmi  (he  /our 
tidu  and  (he  angle  8»- 
liMMi   (he  iiagondle   areB 


? 
Fig.  7.   ^ 
between  the idiagonala  ^  out  eaaOr  bO  ahown  that-  ^ 


given. — If  a,  ,h,  e,  d  }» 
the  aidea  and  a  the  angle 


area  of  qnadrilateral ^Jia^.^  M-f  ^  -  dF)tKaa 


oogle 
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(«)  Wkm  tht  four  Hdm  am  givm  and  ths  oppotiU  anqlei  an 
4i»pteiMiilary.^Iii  fig.  8  let^ABea.  BG-ft,  CD»e,  OL^A^ 
AG-A,    angle    ABC-a,    «ngla 
GDA-A    and    let   a+^-180*, 

amof ABGD- ABC+ ADO 

— io^ains + ^liniBL 

dnji-iin(180*-a)-ains, 
therefore 

area  of  ABQD -- ^a(  <f- ol)  sin  A . 
TUa  jDvea   na  the  uea  of  the  Fig.  a 

^aadmateral  in  terma  v/l  the  four  aidea  and  one  angle. 
Again  we  haTe 

a^+&'-2a6opaa-V«^+<P^2e(iooBji-i^-f<P+2a{o08a, 
theiefore  eoaa^*     ygAlJ)    >  »>d  hence 

^^^"^ 2(a»+«0 •  "* 

^""*** S(a6+o4 ^ 

ftom  thli  we  obtain 

8in*a- (1+cosaXl -ooaa) 

Foirlet  a+&+e+<f-af, 

than  |(a(-|-ai)aina- V(«-aX«-»X«-«X«-<<)  S 

therefore       areaof  ABGD-V(f-aX«-&X«-eX«-<0, 

«r     logairea-|{log(#-a)+log(#-6)+log(*-c)+log(«-d)}. 

If  rf»0,  the  qnadrilateral  becomee  a  triangle,  and  ita  area  ia 
V(»  -  aX«  -  >X» "  «)•  *>  before.  In  extracting  the  aanara  root  of 
■in  a  we  take  the  podtiTe  aign,  ainoe  the  angle  a  ia  leaa  than  two 


R  A  T10» 

O)  in  umn  «/E.— The  triaae^  AOB 


iji^t 


G.  Rtg^iwr  T^A/y^vM, 


I  IS.  Binoe  a  regular  polygon  ii  both  eqnilateral  and  e(|iiiaagnlar, 
ft  Qirde  can  b«  inacrfbeci  wifliin  it  and  alao  deaoribed  about  i^  and 
thna  the  »  atraight  linea  drawn 
from  the  oommon  centre  of  the 
two  drclea  to  the  »  rertioea  of  the 
poljffon  diyide  it  into  n  trianglea 
eqnal  in  every  reaped  Theruore 
tne  area  of  the  polygon  ii  equal  to  i» 
timea  the  area  of  any  one,  of  theae 
trianglea. 

§  16.  KadivM  of  Itueribed  and 
Cimwmaerihed  (7tre2et.— Let  AB  (fig. 
^)i-a  be  a  aide  of  a  regular  polygon 
«r  «  aidea ;  let  0  be  the  centre  of 
the  inaoribed'  and  drcnmaeribed 
drdee,  CD-r  the  radioa  of  the 
fbrmer,  and  CE  -•  B  the  radioa  of  the 
latter.  Tha  angle  ACB  ii  evidently  eqnal  to  the  nth  part  of  four 
Tight  asg^  that  ii 

ACB-—,  and  ACD-iAGB-i^. 


Vow 


thtrslon 


AD— |— GDtanAOD - 

AD»Y-ACainA(^-Bainl!^ ; 

r-«xiootl22*, 

B-axicoaefrl!?. 
« 


8 17.  Hrimdar  tf  iVIyyoNw— The  perimeter  of  the  pdlygon  of 
»  aidea  la  na,  iA,  Jbirton^i!! ,  or  SnBaiui!!' . 

From  thla  it  followa  that  tne  pttimetera  of  the  inaeribed  and  dzeiim- 
aoribed  xegolar  pdygona  of  %  aidea  of  a  circle  of  radina  r  are 

anrain^  and  Siwtin^p  reapeotiTtfy. 

f  18.  Arta^Mift^ 

(a)  J»  fama  4^r.~Tho  ana  of  polygon 

•huACB-iiAD. CD-AX  f'tanl!?! , 


-|AC.CB8inACB-|B*iin!^  , 
880' 


and  th«nfbra  areo  of  polygon  -lnKSain-^ 
(y)  Ji»(<nna^a.— Thetiiang^ACB. 


IW  ^^180^ 


-  JAB .  CD-|.  X  r*.|.  X  i«oot^- ji 


180* 


10. 


and  tUorefore  are*  of  polygon  -o^  x  -joot —  , 

or  logiana-Iogw+Lcot^^i-^-Sloga- 

From  aand  fl  it  foUowa  that  the  areaaof  the  inaoribed  and , 
acribed  rognlar  polygene  of  n  aidea  of  a  eirole  e<  ndinf  r  an 

Jiw^ain^^  and  iir«tanl!!!r«apeotiTely. 

f  19.-  In  the  formulA  (8  18,  7)  Ibr  the  area  of  a  polygiNit  tka 

fKtor -^oot^^  haa  a  definite  Talne  for  erery  Talne  of  %  and  hano^ 

if  we  find  ita  Valne  once,  for  all  for  a  laiga  nunber  of  valiiaa  of  % 
and  tabnliufce  the  reaolti^  we  can  find  the  area  of  m  iegdar  polynoi 
of  n  aidea  by  mnltiplying  the  eqnaie  of  ita  aide  b7  the  apprnpiiilo 
tabular  valnei 
Again,  if  a-1  we  have 

r-|cotl§^  andB-|0Qieel!!!;  >. 

and  thua  we  obtain  in  a  aimilar  manner  the  radioa  of  tiie  ^■•HW 
and  drcnmaeribed  cindea  by  multiplying  the  aide  by  the  aspw 

180*"  180* 

priate  tabular Taloe  of  Joot-^  and  Jooaec        zeapaethely. 

their  logarithma,  and  the  raluea  of  Jeot—  and  |eoaecH!^ftraU 
▼aluea  of  n  from  8  to  12. 


UfUttlHaa. 

»-^ 

i«04ie.lS: 

o-«sMm 
i-oooiooo 

1*6848008 

048847 

-67781 

00000000 

-70716 

l-7J04m 

0-9844490 

0-48819 

fl*W8076t 

0'4144619 

l-OOOO 

t-eswiM 

0-4408744 

1-0868 

1-1486 

4-8284971 

0-4880448 

1-9071 

1-8868 

••1818S49 

0-7911144 

1-8787 

l^Mlt 

10 

7-4949068 

0-6841440 

1-8886 

1-70M 

1-4146 

11 

••M64407 

09714S74 

1-7747 

IS 

Il-I961fi94 

1-0490486 

1-6446 

i-eeu 

Let  A  denote  the  area  of  a  polygon  of  «  aldaa  and  A'  tha  oor* 
jeaponding  tabular  ?alae  of-j-oot^^  ,  then 

A-a«A', 
or  log  A  -  S  Iog(H-  log  A'. 

n.—Lmiglk  (^(ki  JUdiMt  tftiit  InteHbtd,  EuHh$i}ml 
OireumaaHM  CMm  ^a  TritmgU. 

8  SI.  (a)  Radim  q^ 
InteHUd  CVr«2«.~LetO 
(fig.  IQ)  be  the  centre  of 
the  circle  inaeribed  in 
the  triansle  ABC  and 
touching  uie  aidee  in  D, 
E,  and  F.  Join  OA, 
OB.  and  00.  .  Tho 
anidee  at  D,  E,  F  are 
right  anglee  (EucL  iiL 
18).      Let  BC-a,  CA 

-ft,    AB-e,   and   OD    -, 

-OE-OF-r.  a  n  O 

Now   ABC-BOO  VI.  IA 

+OOA+AOB  **  *^- 

-ior  +  |*r + icr- ij^a+8+^r-ff; 

whence  ^^^^t^L^^^f^E^E^Eit . 

»  4 

(i9)  JZa<f4«4  <^Etaib$d  Cfirdm.—h^  0D-OE-OF-.ra»  t^A 
ABC-ACO+ABO-BOC 

and  r  ...*"* o^-^PO.y*(*-«X*"^X*-^)_      /53Sz3. 
Similarly  ^^__^_  ^  w 
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(y)  MaUtiM  ^Oirfdmiaribtd  ^rels.— Let  AD  (fig.  12)-p'fli6 
■PQdieilUr  trtmA^a  tlw  rid*  BC,  andAS-SB  the  dumet«r 


iHippiiiiBffnl  ** 


Fig.  11.  It^.  IS. 

•f  the  drda,  then  (EscL  tL  C)  W6  !»▼« 

tkcrefora  iRx  1^-060. 

Nov  op-SA,  where  A  denotes  the  jna  of  ABC ; 

hflBoe  K-^  ^ 

AoMplc—Ut  a- 18,  (-14,  and  e-lff ;  then  r  wiU  be  fotrnd 
to  be  4,  r.  10),  n  12,  r«  14,  and  B  8|. 

SlOnOH  11.— PLAm  FlOUBES  CONTAIKBD  B7  CUBYED  LlNEB. 

A.  ^7^4  Ciivle: 

1 21  C^rtMiii^emM  of  a  Cirele,—lt  we  Inacribe  in  any  circle  a 
icgoltf  polygon  of  »  eidee,  and  also  drcnmaeribe  a  regnlar  polygon 
of  the  none  number  of  sides,  it  is  clear  that  the  penmeter  of  the 
circle  is  intennediate  between  the  perimeters  of  the  inscribed  and 
cucunseribed  polygons,  and  that  the  difference  between  the  peri- 
neteiB  of  the  inscribed  and  drcnmscribed  polygons  can  be  made  as 
BDsU  ss  we  please  by  sufficiently  increasing  iw  A  similar  state-* 
meat  holds  with  reference  to  the  areas  of  the  cirele  and  the  in- 
scribed and  drcomscribed  polygons.  With  the  above  assomptions 
it  is  easfly  prored  that  the  circumference  of  a  circle  bears  a  constant 
ntio  to  its  diameter.    Hence  we  hare 

CireumferencesC  a  constant  x  ndius  -  constant  xr. 

It  is  nsoal  to  denote  this  constant  by  2t,  and  therefore 

C— 2«r-i«d^  where  <i  is  the  diameter  of  the  drda. 

§  21  Numtrieal  Falue  0/  v.— The  constant  v  being,  as  can  be 
asdly  proved,  an  interminable  decimal,  we  can  only  approximate 
to  its  Tslne,  but  this  we  can  do  to  any  degree  of  accuracy  we  please. 

Iff  and  ^4enote  respeotiTely  a  ei^  01  the  inscribed  and  cireum- 
Kribed  polygons  of  »  sides,  and  /  and  ^  a  side  of  the  inscribed 
nd  dicnmsoribed  polygons  of  2ji  sides,  it  can  easily  be  shown  that 

wlisn  r  is  the  ndins  of  the  circle. 

If  we  take  r-*4  ^«  find,  by  means  of  these  formnke.  aqd  by 
mming  the  Taloe  of  s  when  »-  6,  that  the  perimeter  of  inscribed 

polygon  of  96  sides- 8*140 and  the  perimeter  of  drcum- 

nibed  pol^rgon  of  96  sidea-8'142.  .  . 
from  thu  we  learn  that  the  droomf erenoe  of  the  drele^  In  this 

'      *•       ^140  ....  and  lees  than8142 

i  second  pUoe  of  decimals 
v-814. 
By^tddng  gwatw  and  greater  Talnes  of  11  we  obtain  doser  and 
uflig  appiwilmatiops  to  v. 

The  preoeding  method  for  approzimatiBg  to  the  Talne  of  v  is  the 
■Mast  afforded  by  elementary  geometry,  and  is  also  the  oldest  j 
Rt  better  and  more  rapid  methods  are  furnished  ly  the  higher 
■memttles.  Tha  calculation  of  «r  haa  been  carried  to  707  p£oes 
«dsdiiisl%  the  following  being  the  iirst  20  flgues  in  the  resolt:— 

S'14169266868979828846. 
'« iD  pnwttod  purposes  it  is  saffldent  to  take 

I  iMLThsloUoiring  table  contains  the  Auctions  cf  w  that  in  of 
^^  wt^QODt  oooonenco  in  msusoratioii:— 


ONv,  isgrsater  than  8*140  , 
nd  thersrora  as  Cw  as  the  seco 


Nofflbcr. 

Lofultlun. 

1 

Kamber. 

LofMtthm. 

w 

81415937 

0*4971499          «a 

9-8696044 

0-9949997 

iw 

«-28S1858 

0-7981799 

\ 

4»- 

M-M68706 

1-0992099 

6? 

0-0168888 

9-9975490 

w 

I*»7079«3 

0-1961199 

■  w 

1-047 1976 

0  0200886 

*/' 

1-7734688 

0-9485750 

0-78M98S 

1-8950899 

\U 

tt 

N  O-0S89988 

I-7I89986 

1-4M6019 

0*1857168 

••8926991 

I-5940599 

M 

0-2617994 

1-4179686 

vv 

0*5841888 

I-7514S61 

T» 

4-1887908 

0-6820686 

^-0174088  • 

5-2418774 

9 

1-1J88792 

0-0594651 

0-8188099 

1-6098501 

*^ 

0*2890948 

'1*4608851 

1-3781895 

0-1048101 

n\ 

1-9407010 

_  0*0986671 

1 

OHMMnil 

1-8007901 

tlh 

O-6908506 

1-7996871 

ISO 

57-8907795 

1-75S1226 

10S.W 

11447999 

0*0687080 

Fig.  18. 


S  26.  Uniit  qf  Angular  M€a8uremsnL—ln  measuring  lines  we 
select  some  line  of  constant  length  as  the  standard  or  unit ;  simi-/ 
larly  in  measuring  angles  we  x^oquiro  to  take  some  angle  of  constant 
magnitude  as  unit  angle.  The  right 
an^e  is  by  its  nature  ttie  simplest  unit 
angle,  but,  for  convenience,  we  take  the 
/^th  part  of  a  right  angle  for  unit,  and 
call  it  a  degree,  which  is  subdivided 
into  sixty  equal  parts  called  minutes, 
and  theee  again  into  sixty  eoual  parts 
called  seconos.  For  theoretical  purposes 
we  define  the  unit  angle  to  be  f  Ae  angle 
tubUndtd  at  tki  centre  of  a  cirele  by  an 
are  equal  to  the  radius.  This  angle  we 
call  a  "ndian."  In  many  treatises  the 
radian  measure  of  an  angle  is  called 
the  cireular  measure. 

§  26.  The  radian  is  a  oontlant  an^fe.— Let  OA  (fig.  18) -arc  AB 
-r,  then  AOB- radian,  and  let  AOD-90*;  then 

areAD-ix2«r-  ^; 
and,  since  angles  at  the  centre  of  a  circle  are  proportional  to 'the 
arcs  on  which  they  stand  (EuoL  yi.  88), 

number  of  degrees  in  radian  AOB^  AB_  r  _  2._ 
number  of  degrees  in  AOD      ""  AD"iirr"  w  * 
therefore  number  of  degrees  in.radiaa 

-90'x— -67*-2967796-constant 
w 
§  27.  I^unther  of  Radians  in  any  ^nyZs.— Let  AOC  (fig.  18)  bs' 
any  angles  AOB  the  radian,  and  AC-« ;  then 

number  of  radians  in  AOO^  AC^  f  . 
one  ndian  AB     r 

therefore  number  of  radians  in  AOC— — . 

f 

If  AOC  -  00',  then  •  -  ivr,  and  number  of  radians  -  \v ;  ther^  are 
thus  V  radians  in  two  and  2v  in  four  ri^ht  angles. 

When  r— 1  wo  have  number  of  radians— s,  and  hence  in  some 
treatises  for  the  number  of  radians  in  an  angle  we  find  the  length 
of  the  are  given. 

§  28.  To  transfer  from  degrees  to  radians  and  oonversely,— Let  z 
denote  the  number  of  degrees  in  an  angle^  and  9  the  number  of 

radians  in  the  same,  then,  since  -r^—- —  » 


w»-^' 


o.).--^». 


S  29.  The  following  table  oontains  the  values  of  0  for  values  of 
0  up  to  180*,  and  also  for  minutes  and  seconds. 


i 

rf 

i 

1 

4 

iUdl- 

i 

BaOlu. 

E 

Badiiin. 

P 

Badlsa. 

Rtflfaw 

§ 

•a. 

1 

1 

& 

■0 

1 

•000 

-0174588 

61 

1*06441508 

|121 

2-111M84 

002909 

0048 

•0849066 

69 

1-0821041 

122 

21298017 

00581A 

0097 

•0598599 

68 

1*0995574 

128 

2-1467550 

008727 

0145 

•0698182 

64 

1-1170107 

124 

21M208S 

011686 

0194 

•0872665 

65 

1*1844640 

125 

2-1816616 

l\^ 

0249 

•1047196 

66 

11419178 

136 

2*1991149 

0291 

•1991780 

67 

1-1683706 

127 

2*2165683 

020869 

0889 

-1898968 

68 

1-1868289 

128 

2*2840214 

028271 

0888 

-1570796 

68 

1*2042772 

129 

2-2514747 

0?6180 

0486 

10 

-1745829 

70 

1-2217805 

ISO 

2-2689280 

10 

099069 

10 

0486 

90 

•8490659 

80 

l-8969>*44 

140 

2-4434610 

20 

068178 

20 

0970 

80 

•5285988 

90 

1-5707968 

150 

2-6179989 

80 

087266 

80 

1454 

40 

•S8S1817 

100 

I  •7458999 

160 

2-7926268 

40 

116355 

40 

1989 

50 

•8796646 

110 

1-9198622 

170 

2-9670597 

50 

145444 

50 

2484 

SO 

1^047lt76 

190 

9-0948951 

180 

81415927 

60 

174588 

60 

3909 

XVL  —4 
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As  an  azample  of  the  nae  of  fhiB  table  we  proceed  to  find  the 
Tilae  of/when  fl!-«8*  46'  17"'8. 

When»-68'  0-l'1868289» 

x-40'   0-   '0116366, 

»-  6'   0-   :00145U, 

•a; -10'  tf-   -0000485, 

a-  7'  •»-   -0000839, 

and  when  g»0^'8g-   -0000089, 

therefora when  a;-68*  45'  ir-8  tf-1-2000001 . 

S  80.  Combining  the  reenlts  of  §§  27  and  28  we  obtain 

^     »        J       180     *  . 

^-— .,  and«- —  .  -—  ; 


(y). 


r  ' 

9        ---        -_ 


0 


180 


180 


S  81.  Length  o/Aret  of  CireUs.^The  following  are  the  more  im- 
portant'eaaes':— ' 

(a)  In  Urmi  of  the  chord  of  the  are  and  the  radius  of  the  cirele,— 
Let  AB  (fig.  14)-2<;,  AC-r,  and  AEB-«,  then 

ADr^AB-e-rsiniC,  whence  C  is  known,  and  therefore 
the  aro  s  is  found  (§  80,  7). 

{fiVIn  termto/Jhe  height  of  the  areand  thi  nuItiM  (f  the  dfclc.'' 
liOt  DS-A-height  of  arc,  then 

CD-CE-DE-r-*. 
and  cosiC.^.JlZ^. 

whence  C  is  found,  and  therefore  «« 

F 


Fig.  14. 


Fig.  16. 


? 


§  82.  Huygen^t  Approoeimation  to  the  Length  of  a  Cfircular  Are.-^ 
Let  AB  (fig.  16)  "p  be  the  chord  of  the  arc  AEB,  and  AE-£k- jr 
that  of  half  the  arc,  then  the  arc  AEB-  ^  (8a  -p)  anproximately. 

For,  let  r  denote  the  radius,  •  the  arc  AEB;  ana  26  the  angle 


ACB, 


then  tf-^. 


Again,  AB-|)^9iD-2rain0< 


-2r8ini-j 
2r 


and  simSIailya^^ain  4- . 
4r 


Kow 


sin0 


■^-g  +  f-*^^ 


therefor,       P-^^|  ^- J(^y4(^;)V -^  | 


2.8.  4.7*^2.8.  4.6.  16.  r* 


kc 


"^'r    «'-»H^-!|fcM(^)'-*"i 


"is- 


2.8.  4.r»'^2 

8 


Hence,  neglectipg  powers  of 
yond  the  fourth,  we  obtain 

approximately. 

11)  practice  it  is  sometimes  more 
convenient  to  use  the  equiralent 
form. 

•-2g  +  J(2y-i)). 

§88.  Aree^  of  Sector  of  a  Circle, — 
Let  the   sector  be  OAB  (fiff.  16). 
Didde  the  arc  AB  into  n  eauai  parts. 
Mid  draw  the  chords  of  tnese.    Let  P  denote  the  perimeter  of  the 
tevlcea  line  AB,  A  the  area  .of  the  polygon  AOB,  and  ;>  the  alti- 


Fig.  16. 


(7)  When  thi  chord  and  angle  suhten^Ud  at  the  centre  are  given. 


e        .    ACB 


tnde  of  any  one  of  the  »  equal  triangles  ot  which  this  ]x>lygo&  is 
jnade  up^ 

Now  in  the  limit,  when  n  is  indefinitely  increaaed,  P  becomes 
the  arc  AB-s^  a  result  which  we  symbolite  thus — 
T,        P-arcAB-s. 

Similarly  JLi^^^i»-rsditi8-r. 

Again,  the  azea  of  the  sector  is  equal  to  the  area  of  the  polygon 
when  the  broken  line  AB  becomes  the  arc  AB,  that  b, 

sector-L,««A-L^_.il»xP-iL^^i»xIi^,^P. 

§  84.  Let  8  denote  the  area  of  a  sectotof  a  cirdlc,  then,  by  means 
of  the  above  result  and  §  27,  we  hare 
(«)        S-l«-, 
{fi)       B^ir$,r~ir^0^. 
$  85.  We  proceed  to  find  the  area  of  a  sector  of  a  circle  in  thefol* 
lowing  additional  cases  :~ 

(a)  jyiuin  the  chord  of  the  sector  and  the  radius  of  the  eirde  are 
given,  i^ln  fig.  14  let  AB-2£,  and  let  AC-r,  then  we  havo 
.ACB    AD     e  . 

""— -AC-T' 

whence  ACB  and  therefore  9  is  known,  and  S  can  be  found  by  §  81 
ACB  has  two  values,  the  smaller  one  giving  the  area  otthe  minor, 

and  the  laiger  that  of  the  major  coigucato  sector. 
{$)  When  the  cMurd  and  height  of  the  chord  are  .^ivM.— Let 

D£  (fig.  14)  -A  and  AB-2<;,  then 

AC«-f*-AD«+IK?-<^+(r-V,  whence. 

f  —    "**  ■ ,  and  therefore  by  previous  case  the  area  can  be  /ound. 

Whi 

AB  (fig.  14)  -2e  and  ACB-tf,  then 

therefore  area  of  sector-  (r^— |  (_£-.)  x  $ . 

8  86.  Area  ofd  Circle,  —The  circle  being  a  sector  whose  are  is  the 
whole  circumference  we  obtain  at  onoe 

area  of  circle  -  4**  ^  '*  4''  ^^  2*** "* ^» 
An' independent  ^roof  of  this  proposition' might  be  given  by 
moans  of  the  inscnbed  and  circumscribed  polygons,  and  from  the 
area  of  a  circle  the  area  of  a  aector  can  bo  doduoed.     The  infini- 
tesimal calcuhis  affords  a  simple  *and  elegant  proof  (see  §  44). 

§'87.  if  A  denote  the  area,  r  the  radius,  tf  -  2r  the  diameter,  and 
C  the  circumference  of  a  circle,  wo  liave 

(«)  A— r», 

(/8)  A-ix2«rxr-4Cr, 

(y)  ^—4^-47- 

ir^     wd^ 
4         4 

Whence. we  see  that  the  area  of  a  circle  is  obtained  by  multiplying 
(a)  the' square  of  its  radius  by  v«  3 '14159, 
(jS)  the  radius  by  half  the  circumference. 

(7)  the  square  of  the  circumference  by  j>  « -07957 , 

(8)  the  square  of  the  diaifioter  by  |v  -  -78539 . 

8  88.  Aj^tin,  from  the  above  furmulio  wo  deduce 

(a)  r— Va-  '£641896  x  A. 

V» 

(^  d-4»A-11283792xA, 

V» 

(7)  e-2>/iA-3*6449077xA,. 

thus  obtaining  radius,  diameter,  and  circumference  from  .area. 

§  39.  Area  of  a  Circular  Ring, — Let  r  and  r^  denote  tho  radii  of 
the  outer  and  inner  circles  respect- 
ively (fig.  17),  tlicn  the  area  of  the 
space  bet\rceii.thum 

-  »r«  -  »r  J  -  »(r + ri)(r  -  rj . 
The  circles  need  not  bo  concentric, 
and  the  reader  should  note  tliat  the 
area  of  the  ring  is  .equal' to  tho  area 
of  an  ellipse  whoso  major  and  minor 
txes  are  r +ri  and  r^ri  (see  §  61) 

I  40.  Area  of  the  Sector  tf  an 
Annnlus,—\jeX  angle  ACB-tf  ui  fig. 
17,  theiKtho  area  of  ABED 

-sector  AOB  -  sector  DCE  Fig.  17. 


(«) 


:Kt;}:j;wi2oogle 


itt  jB  N  S 

hffda,htAB'ml,  DE-f^,  and  CA-CP-r-r|-A,  then 
r--^  and  »'i--^  ;  therefora 

r+ri--i-(l+y,  and 

area  of  lector- i^r + r,)(r  -  r^ - 1^  (^)a-JA<;+Z,). 

I  41.  Area  of  a  Segment  of  <iC\rcU.^it)  When  the  radius  and  the 
angle  tuUended  at  the  centre  are  given.—ln  fig.  14,  let  AEB  be  a 
segment  of  a  circle,  then  its  area 

-sector  ACB  -  triangle  ACB. 
-4r««-4r»8in«(§3  9,  84) 
-ir'Ctf-aintf). 

If  tlio  teffment  be  greater  than  a  semicircle  sin  0  is  negatiye  and 
the  formola  becomes 

4r»(tf+sin^), 

as  is  also  geometrically  evident 

Wo  might  in  a  similar  manner  find  the  area  of  a  segment  of  a  circle 
(0)  when  the  chord  and  radins  are  given, 
iy)  when  the  chord  and  its  height  are  given, 
iB)  when  the  radias  and  height  of  the  chord  are  given, 
(c)  when  the  chord  and  angle  sabtended  by  the  cnord  are  given. 
In  all  these  cases  the  method  of  proceeding  is  obvions,  a  segment 
being  the  difference  between  a  sector  and  a  triangle. 

i  42.  Area  of  a  Lune.-^Let  ADB  and  ACB  (fig.  18)  be  two  seg- 
ments of  circles,   then  the  area  of 
the  lane  ADBC  ^ 

— segment  ADB  -  segment  ACB. 
Hence  if  we  so  choose  oar  data  that 
we  can  determine  the  areas  of  the 
two  a^^ents  we  have  only  to  take- 
tbeir  difference  to  find  the  area  of 
the  lane.  j^ 

i  iS.  Area  qf  a  Circular  Ztme,^  ^     *^  ^ 

Let  AB  and  CD  (fig.  19)  be  two  ^-  l^* 

parallel  chords,  then  &e  area  of  the  lone  ABCD 

-  circle  -  segment*  AHB  -  segment  DFC ; 
or  •  segment  AED + trsperiam  ABCD  +  segment  BGO 

-2  segment  AED  +  tiapeaam  ABCD. 

§  44.  The  IxFiKrrEsiMAL  Calcttlvs  (q.  v.)  famishes  a  simple  and 
elegant  proof  of  the  formal*  for  the  areas  of  a  circle  and  a  sector. 
If  y-K«)  he  the  equation  to  a  plane  carve  referred  to  recUngakr 

Y 
H 


U  K  A  T  I  O  N 

For  example,  let  AGP  (fig.  JJO)  be  9,  then  area  of  dido 


19 


^ 


•xea,  then  the  area  between  the  carve,  the  axis  of  x,  and  two 
ojdiMles  eoirespondin^  to  the  abscism  a  and  6  is  represented  by 
the  integral  ^  ' 

^W)<to. 

Let  X  and  y  be  the  coordinates  of  P  {tig,  20),  then  if  OP-r  the 
cqaatMn  to  the  circle  is  y»-r«-«»,  and  therefore 

area  of  quadrant  AOB-/^  Vr'-x'ds 

lad  therefore  area  of  whole  circle— «f*. 

-i  46.  If  the  equation  to  a  plane  curve  be  given  in  pokr  eoordi- 
utei^  the  area  bounded  by  two  radii  and  the  curre  is  equal  to 


iC''^' 


itoB  «!  and  f ,  ar«  th^  y^xm  of  #  oomspdndln^  t9  the  limiting 


The  area'  of  a  sector  can  be  found  in  a  similar  manner. 

B.  The  Parabola, 
I  46.  Length  of  an  Are  of  any  Plane  Oitrve. — If  a  plane  curve  be 
referred  to  rectangular  axes,  then  the  length  of  any  arc  of  the 
curve 


taken  between  proper  limits,  t.e.,  tl^e  extremities  of  the  am 
IXFINITESIlCAL  CAix;ri,us. 
§  47.  Are  of  a  Parabola,^Lot  the  axes  of  cooidinates'ba  the  axil 


Sea 


i 

3 

r^ 

^ 

r 

r 

^^ 

.^^    A 

V 

Q'             P' 

k^., 

Fig.  21. 


t  f1,"iiH!.i**^''*  '*3*\'  ^'^'^l  ^  ^^«-  21).  tJ»«n.  the  equation 
to  the  parabola  bemg  y«-2»M:,  where  m-2a»}  latus  rectum,  we 

J- --i^,  and  hence 

therefore  whole  arc  PAF--^Vyf  +  w*  +  mlog,  ^yi  +  ^/y?+«*'A 

Since  y;-2wai,  the  formula  may  be  written 

arc  PAF-V45r?7;  +  ^^iog7?3L±^^S±2). 

§48.  Area^  a  i%traJo/«.— Taking  the  equation  to  the  psrabola 
in  the  form  y*-  4;w^  we  get  *^ 

area  of  segment  PAP  (fig.  2\)^2f*^  2*>/pidx 

From  these  formulaa  we  see  that  the  area  of  a  parabolic  aefiuent 
varies  directly  as  the  cube  of   the  square 
root  of  the  abscissa,   and  directly  as  the 
cube  of  the  ordinate,  and  that  it  is  equal 
to  §  rectangle  PQQ'P',  or  \  triangle  PTPC 

A  similar  relation  holds  for  the  segment 
cut  off  by  any  chord,  and  thus  tbe  area  of 
any  parabolic  segment  can  be  determined  in 
terms  of  any  data  that  are  sufficient  to  de- 
termine the  segment 

§  49.  Area  of  a  Parabolic  Zmic—lAi 
PM(fig.22)-tA,  QN-y^  AM-ar„  AN-«p 
and  let  the  ordinates  be  inclined  to  the  »^U 
at  an  angle  a. 

Area  of  zone  PQQ'F-se^ent  PAF 
-  segment  QAQ' 

-^^f^xsina.  Fig.  22. 

Now  y\ - 4iW5i  and  y\ - 4/ttj,  therefore  .fi'^?.  -p ,  and  hence  on 

4(a?j  —  x^ 
substituting  for  j»  we  have  area  of  zone 

-l(*i-«k)(g^)  »in«-*^(yj+yiy,+y,')«n«. 

C.   TheSllipM, 
%  50.  Oireumferenee  of  an  Ellipae.  ^The  equation  to  the  ellipei 
^^8-^+^  -1|  whereaand  *are  thesemiaxeib  we  hava^  -  - 
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.  *  -  -  £^,  tad  therefore  (fig.  28) 


a^-ji 


This  integral  may  be  shown  to  be  equal  to  the  series 
*a  /         «»     1 .  8««    1  .  8«  .  6«« 
2V         " 


» .  4«     2^  .  4"  .  6" 


&c] 


a  lapidly  converging  series  when  e  is  a  small  fraction* 

By  taking  more  and  more 
terms  of  the  aboye  series  we  can 
spproximate  as  nearly  as  we 
please  to  the  circumference  of  an 
ellipse.  For  example,  we  have 
qoadrant  AB  K\ 

-t(-4)-?(-4)* 

to  a  first  approximation ; 
whole  circumference 


§  6L-  Area  cfom  EUipae,  —We  have  at  once 


area  ^JT^doA-^  l^P*^^  "  "'^  * 
t/^Vd'-aMflj  is  the  area  of  the  quadrant  of  a  ciide  of  radios 


Thus 


area  of  eUipae- 4-~ ^  (§  44) 


The  following  proof  is  worth  the  reader's  attention.  B7  a  well- 
mown  theorem  m  conic  sections  the  orthogonal  projection  of  a 
circle  on  a  given  plane  is  an  ellipse.     Now,  if  A  denote  the  area  of 


any  plane  figure,  A'  the  area  of  the  projected  figure,  and  H  the  angle 
between  the  planes  it  can  easily  be  shown,  by  dividing  the  two 
areas  by  planes  indefinitelr  near  to  each  other  and  perpendicular 
to  the  Oommon  section  of  tne  planes,  that 

Aco8tf-A'. 

In  the  case  of  t|ie  dreie  and  ellipse  Ai-wo'iuid  cos^*- —  ; 

hence  area  of  ellipse —vo*  X  •>-»  woo . 

§  62.  Ana  cf  an  EllipM  in  terms  of  a  Pair  of  Cot^uffotrlXame- 
tMv.-— Let  e^  and  V  denote  the  semiconjugate  diameters,  and  a  the 
jangle  between  them,  then  by  an  elementaiy  property  of  the  eUipeei 

a5— tf'ysina; 
henoaarea  of  ellipee-wtf^iina. 

D.  The  Hyperbola, 
§  68.  Area  of  a  Seynteni  of  an  Hyperbola, — The  equation  of  an. 
hyperbola  being -;■- ^  - 1 ,  we  have 

y.l-V?r^ ;  hence  (%  24) 

irea-ofthe^egment  PAF  -  2  -^     Va'-a^da 

-a^yi-a*log,^a4.a^ 

r  ^    wcr" 

equal  to  triangle  PCF-^wgment  PAF 

-«iyi-  I  aivi  -  oiiog^^an.^^  I 

.a61og,(a  +  ^). 

an  Hyperbola, — Injlg..^  the  xone 
-segment  QAQ'-eegment  PAF 
-««y.-a51og{|+^J -aHy,-+«*log.(^+^) 
^^^t-x,y^~ab\og.(m±^\ ,  where 
.#»j/  n Mid  a^  y,  arrthexoortOnates  of  P*nd  <^  res;>ectiTeJ^. 


If  the  axes  of  coordinates  be  inclined  at  an  angle  ob  we  multiply 
the  above  results  by  sina  to  obtain  the  comet  areaai 


Fig.  24. 


Fig.  SIS. 


§  66.  Area  bounded  by  an  Hyptrbcla  and  itt  Atyf^fMee^—* 
nation  of  an  hyperbok  referred  to  Ito  asymptotes  le  of  the  for 


-Tha 

form 


jeyo 


Let  CM'  (fig.  26)^«i*  CM-a^  QlC'-ynQ  H-y,,  then,  if  •  be 

the  angle  between  the  asymptotes, 

area  of  QMirQ'-/'*y8in«&! 
-^ainj^^.c»ainaog,(^)-<?«n«log^AJ . 

since  «|-—and«|--j-, 

yi  yt 

Now  i^-^-j— and8ina--<^-ri|i,  and-thare^ 

(a)  area-la61og^^)-ia5Iog^^) . 

<l,gain,J«tl£li'-a^-a%-J»,  then 

^"^x'^^iT^^ »  therefor^ 

(rt      QMM'Q'-^^Jog.(^)dn-^Jeg^)dii«» 
Again,,  since 

(a^^jrin  a  -  k^ein  a—  iaB|y,8in  a , 
we  have  triangl<>  QCM  -  Q'CM',  and  henoe 

ine  sector  QCQ'-QMH'Q'. 
'fhB  corresponding  results  for  a  rectangular  hypeibok  are-  -oIh 
tained  by  lubstituting  in  the  abore  fomvahe  ^  for  ^  «]id  1  foe 
sin  a. 

SBCmOK  IIL^PlAITE  IbBBOULAR,  RiCfTILZHSAIi,  Ain>'CuXTX« 

UKXAL  Fioimis. 
A.  Irregular  ReetilijMal  Fifwrea. 

I  67.  The  area  of  any  irreguiar  polygon  can  be  found  br  dividing 
it  into  triangles,  trapeziums,  &o..  In  the  most  oonrenieol  manner, 
~^and  adding  together  all  the  areas,    ^or  example^ 
ABCDEF  Cfig-  26)*-CKB+BK?A+AHFH'FGS+WU>4-Dia 


§  54.  Area  of  a  Seder  of  an  H^erboUu—The  .sector  PAFC  ia 


»66.. ^r«a  qf  a  Zone 

PFcyQ 


Fig.  26.  ,  Fig.  27. 

It  may  sometimes  happen~that  oome  of  the  component  ilgima 
have  to  be  subtracted  instead  of  added ;  ibr  example, 

ABCDE  (fig.  27)-AFHE+BOa-AFaB-EDH, 

S  58.  Again,  the  irregularrectilineal  figure  P^Pt  .  •  •  P|Pt  (% 
28)  can  be  broken  up  into  a  series  of  triangles  and' 
shown,  in  the  figure,  and  henoe  its  area^  can  be  found. 


S  69.  A  figure  made  up  of  straight  lines  may  bejmei 
cutting  itnp  into  triangles  by  lines  drawn  ^m  iome  4|ie 
ihe-othen.    For  exam^ej(fig.  29), 

ABCPEF-iBO-HACD  J.  ,^^K4^A]n^,c3  ^  ^ 
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U^*gbiea  U 
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MmA  of  the  triangles  will  here  to  be 
F 


Kg.  28,  Ptg.  ». 

rvmU—h^  the  ooonii-. 
MteeoTP,  Q,R(fiA.80)be 
(«u  riX  (*»  ri)»  M»tt  (av  »a> 
nepeetiv«lirj  and  let  the 
ana  be  inemied  at  an  angle 
«.  Diaw  PL,QM,and 
paaOel  to  OT,  then 

LlC-OV-OL-a^-Si, 
XK-ON-OM-flE^-a^, 

HL »OV-0&  -9% - S| .  Fig.  80. 

Kov  PQR-PLllQ+OMiai-]?LNR. 

Bat  PLMQ-PLM+QMP-PLK+QLM 

-|PL-LMam«+WM-LM>ia(lW-a)(89,  /I) 
-i<a^-«i)(yi+irt)iiiia. 
andladj  QMNR-i(«,-a:^y,+yJrina, 

UMi  niKB-i(flE^-sJ(y,+y2)8ina;  henoe 

am  of  PQE-|eMi«{irj(ai -0^ +l^av-»i)+fg(«, -xj} , 
or  iatha  notatioa  of  determiBanta 


-iiina 


J    11 


tiioa 

Ibr  the  ana 


yi  y«  vm 

are  yoetaagnlar  i^«-siaOO*-l,  andihe.ibrmnla. 


-i  1  1  1 

^yi  yt  h 

%9L  TheanaofaBTieetilinealfigiixeofnaides^Mknbeibandby 
taking  any  point  vitfam  the  figore  and  joining  it  to  the  «  vertices 
ef  the  figan,  thna  dividing  it  into  n  triangles  the  area  of  each  of 
which  ean  be  obtained  aJ  in  the  preceding  case. 
We  may,  however,  find  the  area  of  thefigore  directly. 
For  eTanmje,  in  fe  31 

PQBOT-PP*r+trB«+SaTWt-BR'Q'Q-QQTT, 
aadiniig.8^ 

f-PPTTT+BB'Q'Q+TTOT  -  PFCyq  -  BB'8T3 -TTTnr. 


BC;  Mid  iOL  tha«  '       '      '      '   K  'Kg.  88.-  C 

Mo:Aq^A^+DB4a»^^]KN4(Al>t0B4>BR^-gO-iJi-BQ 


For  other  methods  of  approximation,  See  Banidne*8  BuUb  and 
Tablet. 

§  63.  Area  of  an  Irrtgydaar  OurvaxTisal  Figurt.^Jf or  rough  ap- 
prozimationB  the  following^  called  the  trapeaoidal  method^  may  af 
need:— 

Divide  AiA«  (fig.  84)  into  n  equal  parts,  and  throagh  the  p  ints 

P. 


A.    A«     A., 


Aim  A»4     A» 


Fig.  84. 

of  division  draw  the  ordinates,  called  by  surveyors  ofisets,  AjPi, 
A^g,  ko. 

Let  AiP,-«,,  A,Pa-s^,  Ac.,  A«P«-J^  and 

AjAf^A^t**  •  •  •   ■•An-iAii— «. 

Join  P^P,,  P,P,,  fcc,  then  the  area  of  the  polygon  AjAnPaP^j] 
-AiA,P,Pi+A,A,P,P,+  ....   +A,.iAJP,P..i 
-i«(«i+»,)+ia(««+*i)+  .  .  •  •  +ia(««-i  +  ««)  (8  18,  o) 

If  we  take  n  sufficiently  great  the  difference  between  the  area  of 
the  polygon  and  the  curvifineal  figure  can  be  made  aa  small  as  we 
please,  in  other  words,  the  smaller  we  make  a  the  more  accurately^ 
will  the  above  formula  repreeent  Uie  area  of  the  curvilineal  figure.  * 
The    curve    may   either   be 


wholly  convex  or  wholly  concave 
to  the  line  AiA«,  or  parti  ▼  con- 
vex and  partly  concave.  p 

§  64.  Simpson's  SuU. —Let  ' 
AiA«  (fig.  84)  be  diyided  into 
an  even  number  of  equal  parts, 
and  as  before  through  the  points 
of  division  draw  the  ordinates 
A,Pi,  A,P„  kc 

I^t  AiAjP.Pi  jfigs.  86,  86)  be      i      ^      ^ 
a  part  of  the  figure  thus  di-         ' 
vided;  join  PiP„  and  through  j^  jg 

P,  draw  BC  parallel  to  P,P,  to  * 

meet  A^P,  in  B  and  A,P,  in  C. 


C 

Pi 


P. 


A,     A, 

Fig.  86. 


uuwb  A^xj  ui  o  «uu  AgiT,  lu  v/.    Oonccive  a  parabola  to  be  drawn 
through  riPfPa  having  its  axis  parallel  to  the  ordinates,  then 
AjPiP^PjAj-traperium  AiP,DP»A,±  parabolic  segment  PiPgPa 

-a(»i  +  »t)  ±l«{«r-i(»i+«»)}  -ifl(«i  +  *^+'»)  • 
Now  when  the  points  Pi.PsiPs  are  near  each  other  the  paraboUo 
curve  will  coincide  very  nearly  with  the  ^ven  curve;  hence 

-^il^iPaPa^a-  i»(»i  +  ^ + »»)  ▼«7  nearly. 
Similarly            A,P,P5Ab-  ia(«,+ 4«4+9s),  &a  ) 
hence  whole  area  of  figure 
-ia{»i+««+2(«i+»,+ +»«-i)  +  4(«i+»4-|- +«•-!)}; 

whence  the  rule:— add  together  the  two  extreme  ordinates,  twice 
the  sum  of  the  intermediate  odd  ordinates,  and  four  times  the  sum 
of  the  even  one^  and  multiply  this  result  by  one-third  of  the  coxnmon 
distance  between  the  ordinates;  the  result  is  the  are^,— accurately  if 
the  curved  boundaiy  be  the  arc  of  a  parabola,  in  other  cases  ap< 
proximately. 

The  curve  may  either  be  whollv  convex  or  whollv  concave  to  the 
line  AiA«,  or  partly  convex  and  partly  concave,  provided  in  the 
latter  case  the  points  of  contrary  flexure  occur  only  at  the  odd 
ordinates,  for  otherwise  the  intermediate  arcs  could  not  be  even 
approximately  parabolic.  When  points  of  contrary  flexure  occur 
oroinatee  may  be  drawn  at  these  points,  and  the  intermediate  arcs 
beinr  found  separatdy  may  be  added  tp  obtain  the  whole  area. 

9  66.  In  the  two  precedmg  aections  we  investigated  two  formube 
for  approximating  to  the  areas  of  cnrviKnear  figures.  We  now 
to  con^iderthe  subject  more  generally. 


A^A^ 
Let  ii»  aqiutioii  to  tho^mrvo 


Aim 
PiPpi^^i  &  37)  ^rsfr  w 


with  tha 
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•qtiAtiony-A-l-Bx-l-Ca^+  .  *  *  ^  +Ea^forn'fl  points  between 
Pj  and  hi-fi>  then  the  area  of  tho  curvilinear  figure  bounded  by  the 
straight  Jines  A,P|,  A,A,+i,  and  A,+iP«+i  and  the  curve  PiP,+i 
will  agree  very  nearly  with  ^e  curvilinear  figure  bounded  by  the 
same  straight  lines  and  the  curve  whose  equation  isy— A  +  Bz+ 
Ca^+  ....  +Kx",  and  the  greater  the  number  of  common  points 
the  closer  will  be  the  agreement 

Let  AjAh^.1  be  divided  into  n  equal  parts,  each  equal  to  a,  then 
AjAw+i— nA,     Now 

whenz-0,    y-yi-A; 

when*- A.    y-y,-A  +  BA  +  CA*+  ....   +KA«; 

whenx-2A,  y-y,-A  +  B(2A)  +  C(2A)»+  ....   +K(2A)«; 

when«-jBA,  y-y,+i-A  +  B(pA)+C(pA)«+  *  ,  .  .  +K(i»A)«; 

whene-nA.  y-y,+i-A  +  B(nA)  +  C(nA)»+  ....   +K(nA)". 

from  these  n  +  1  equations  the  n  +  1  quantities  A,  B,  i  .  .  .  K 
can  be  determined  as  function^  of  y^,  yst  .  .  .  •  Vm+it  &ud  A. 
Nextlet  AiA.^.1  be  divided  into  m  equal  parts  each  equal  to  A. 

Thitt  «iA»1iA  and  hence  A.!^ 
m 

Now       the  area  of  the  rectangle  A^Ap+iP^K  -  A,A^i  x  A^P, . 
Bat 
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This  formula,  called  Weddle's  Bole,  gires  the  closest  approximatioa 
to  tha^urvilinear  area  that  can  be  obtained  a 


A,P,-y,-A  +  B(pA)  +  C(pA)»  + 
.A  +  B?^  +  C(^)V   .. 


+K| 


+  K(pA)« 


since 


A,Ah-i-A- 


nh 


+  Kn«J 


•fKn"A< 


m«+»! 


n+1 


!• 


'and 


and 

therefore  area  of  A^H 

Hence  the  area  of  the  whole  figure 

where  S,-l*+2"+3"+         .  .   +m". 

Now  if  we  take  the  limit  of  each  of  the  terms 
S,     S^     8, 

we  obtain  area  of  currilinear  fignre 
-jia|  A  +  Y«A+y«W  + 

From  this  general  result  we  can  deduce  *'  Simpson's  Rule 
also  another  rule  called  "Weddle's  Rule." 

Thus  let  »-2 ;  that  is,  assume  that  the  curve  under  consideration 
has  three  points  in  common  with  the  curre  whose  equation  is 
y-A+Bx+Cx*,  <.«.,  with  a  parabola,  then 

yi"A,      ./ 
y,-A  +  BA  +CA«. 
y,-A+2BA+4CAV.... 

Now  the  area  is  approximately 

-2A{A+iB2A  +  iC2»A»} 

-4A{6A+flBA  +  8CA*} 

-  iHtfi  +  ^Vi  +  ys} »  Simpson's  Rule. 
If  we  now  put  n»6,  we  have  area  of  curvilinear  figure 

-flA  { A  +  iB«A+  iC«W  +  |D6»A»  +  \U*h*  +  JF6»A»4- jO«W}; 
Now  y^-A, 

y,-A  +  BA  +  CA«+  ....   +0A«, 

y,-A  +  B(6A)  +  C(6A)«+  ....  0(eAA 

From  tKis  system  of  equations  we  can  determine  A,  B,  C,  . .  .  0, 
and  substitnttng  the  yalues  so  obtained  in  the  above  czpreesion  we 
obtao  the  following  remarkable  formula  for  the  approzlniate  ana : 

•»- A*rCyi+ys+ys+*^)+y>«(yaty*+y^} . 


by  any  simple  rule. 

We  are  now  in  a  position  to  find  the 
approximate  area  of  any  irregular  plane 
fi^re.  For  the  given  figure  can  be 
divided  into  plane  rectilinear  and  cur- 
vilinear figures,  the  areas  of  which  can 
be  separately  determined  by  the  rules 
already  given.  For  example,  APQRS 
(fig.  8fi) 

-ABC  +  APD  +  BRC-DQB-ASC. 


Fig.  88. 


§66. 


PART  II.  SOLIDS. 

ScCTIOtr  i.   SOLID^  CONTAINED  BT  PlaKZS. 

A.  JMsnUt  Pyramidi,  and  PrismeUoids, 
Volume  of  a.^Right  iVtmk— First  let  the  prism  be  a  reet- 

D 


angular  parallelepiped  (fig.  39),  and 

let  the  side  AB  contain  a  units  of 

length,  BC  b  units  of  length,  and 

CD  c  units  of  length.     If  we  divide 

AB  into  d  equal  parts,  BC  into  h 

equal  parts,  aud  CD  into  e  equal 

parts,  and  if,  through  the  points  of 

division  we  draw  planes  parallel  to 

the  sides  of  the  parallelepiped,  these 

planes  will'  divide  it  into  a  series 

of  parallelepipeds,  whose  edges  are 

eacn  equal  to  the  unit  of  length. 

Each  horizontal  layer  contains  ab 

of  these  cubes,  and  since  there  are  e  _. 

layers  the  whole  number  of  cubes  *ig..3»» 

will  be  ahe.    But  each  of  these  is  the  unit  of  volume,  and  therefore 

volume  of  ABCD-aic<-a6  x  6— area  of  base  ABC  x  altitude  e. 
In  the  above  demonstration  we  have  assumed  the  edges  to  be 
commensurable,  but  from  §  2  it  follows  that  the  proof  will  hold 
also  when  the  edges  are  incommensurable.  If  the  parallelepiped 
be  cut  b^  a  plane  BGE  it  will  be  divided  into  two  equal  triangular 
right  pnsms,  and  hence 

volumeof  righttriangularprism-  4a^  x  e- area  of  its  base  x  altitude. 
Since  every  prism  can  be  divided  into  triangular  prisms  as  in  fig. 
40,  we  have  at  once 

volume  of  right  prism  A'ABCDE-A'ABC  + A'ACD+A'ADE 

-ABCxBB'+ACDxCa  +  ADExDiy 

-(ABC+ ACD+ ADE)  x  altitude 
(since  BB'-CC-DIX- altitude) 

-area  of  base  ABCDE  sc  altitude. 


Fi^.  40. 


Fig.  41. 


i  67.  Volume  of  an  Oblique  Pritm.^  Draw  the  right  section 
i^B^CD^E"  (fig.  41),  and  let  A'  denote  its  area  and  A  the  area  of 
;he  base  A'B'CiyE'.  Let  I  denote  the  length  of  tho  prism,  A  iU 
tltitude,   and  a  the '  angle  between  the   planes  A'B'CTD'E'   and 


A'] 
thel 

altitude,   and 
A''B''C"iy'E". 

Conceive  the  part  above  the  right  section  placed  at  the  other 
extremity  of  the  prism*.      Then  we  have  a  right  iirism,  whose 
volume- A'  x  I  (|  66};.  bat  A'-Aoos  «,  tinoe  A^ii  the  ] 
of  A  (8  61),      " 


I  projection 


and 


i-- 


hence 


▼oIame-A'xZ-Aooeax^^»AxA  ; 
cosa  * 

or  the  vehime  of-  any  prini*  ii  canal  to  the  area  of  AtM  7bu»  molti* 
plied  by  itaaltitode.  ^T^.  ^^  ^    ,    ~  ^  ^  ^^ 
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t  ^*.  A«r/«e  of  a  A-im.— Since  the  lines  A'B",  B*(r,  tc  (fig. 
41)»  .^hich  make  up  the  perimeter  of  the  right  section  are  all  in 
oue  plane  perpendicular  to  the  parallel  edges  A' A" ,  B'B*',  fcc,  they 
•re  perpendicular  to  these  edgee  and  are  therefore  the  altitudes  of 
the  paiaUelograms  A'B'B-'A*  B'CC'B^  kc,  lespectlTelj.  The 
Utaial  surface  of  the  prism  is  eaual  to  the  sum  of  these  parallelo- 
gnms,  and  therefore 

-A'A*'xA'B*+B'B'-xB''<r+ 

-A'A'^(A''B''+B''(r+ ), 

ainoe  A'-A*-B3"'-*c; 

or  the  lateral  surface  of  any  prism  is  equal  to  the  perimeter  ox  its 
light  section  multiplied  by  the  length  of  the  prism. 

If  the  prism  be  riakt,  that  is,  if  tiie  faces  be  perpendicular  to  the 
^■se,  then  its  lateral  surfiwe  is  equal  to  the  perimeter  of  its  base 
multiplied  by  its  length. 

The  whole  suzfaoe  of  any  prism  is  obtained  by  adding  to  the 
lateral  surface  the  areas  of  its  oases. 

*i  6^  If  the  prism  be  rtgular,  that  is,  if  the  bases  be  regular 
polygons,  then 

■leaof  baae-o^x-loot— (§  18,  y),  where  «  ii  the  number 

4  % 

of  sides  each  of  length  a,  and  therefore 

Toluine-o«x-5.ooty?!x*, 

4         n 

where  A  is  the  altitude  of  the  prism. 
Agsin,  if  the  prism  be  right  and  regular,  then 

ito  lateral  surface -naA+Sa'x  4- cot  —  . 
4  A 

i  70.  rolunu  of  a  Pyramid.  —Let  YABC  (fig.  42)  be  for  sim- 
plicity a  triangular  p3munid.  Diyide  YA  into  a  equal  portions,  and 
tliroqgh  the  points  of  section  draw 
planes  parallel  to  the  base  ABC,  and 
thnugh  EC  and  through  the  inter- 
sections of  these  planes  with  YBC  draw 
planes  parallel  to  YA.  Let  h  denote 
the  altitude  of  the  pyramid,  then  the 
distance  of  the  base  of  the  r^  prism 
from  the  Tertez  Y 

h 
-rx-, 

and,  if  A  denote  the  area  of  ABC,  we 
have 

base  of  r«^  prism    i^h*     1  "  »* 
A  "l?"'^'^"!?* 

since,  by  a  well-known  theorem  in  solid 
geometry,  the  areas  of  sections  of  a  pytamid  made  by  planes  parallel 
to  the  base  are  proportional  to  the  squares  of  their  altitudes. 

Zhns  we  have 

hue  of  r^  prism  -  -^  A,  and  therefore 
itoyolume-^AxA(5«r) 


netefine  rolnme  of  whole  pyramid 


1? 


+n« 


_,^L_'i(!i±^^.AAx|; 

or  the  Tolnme  of  any  pyramid  is  equal  to  one-third  of  t^e  area  of  its 
hose  multiplied  by  its  height 

Jnm  this  wo  see  that  pyramids  on  equal  bases  are  to  one  another 
Bs  their  altitudes. 

If  the  pyramid  be  regular,  that  is,  if  its  base  be  a  regular  polygon 
the  perpendicular-  through  whose  centre  passes  through  tiie  yertex, 

iU  yolume-  J  x o« x  -^coti??! x  h\ 

f  71.  SnrfaeeofalUgular  Pyramid,— Tht  lateral  surfoce  of  the 
ivgnlar  pyramid  YABCDEF  (fig.  48)  is  equal  to  the  sum  of  the  areas 
of  the  A  congruent  triangles  which  make  up  the  lateral  sutface  of 
the  pyramid; 

Kow  area  of  triangle  YAB-|AB  x  YG ;  hence  whole  lateral  sax- 
£aee-4AAB-YG-4na;,  where  fis  the  slant  height  and  a  the  length 
of  the  side  of  the  base. 

•.if  YO— A— altitude  of  pyramid,  we  haye 


therefore  whole  surface— base + lateral  snrfaotf 


Pig.  48. 

.  §  72.  Tht  Prinnaioid.—li  we  haye  a  polyhedron  whose  bases  ai% 

two  polygons  in  parallel  planes,  the  number  of  sides  in  each  being 

the  same  or  diflerant,  and  if  we  so  join  the  yertices  of  these  bases 

that   each    line    in 

order  forms  a  triangle 

with   the  preceding 

line  and  one  side  of 

either  base,  the  figure 

so  formed  is  called 

a  ^'prismatoid,"  and 

holos  in  stereometry 

a  position  similar  to 

that  of  the  trapezium 

in    planimetiy.     To 

make  the  inyestiga- 

tion  of  the  yolume 

of  the  prismatoid  as 

simple   as.  possible, 

wo    take    tne '  case 

where  the  lower  base 

is  a  polygon 'Of  four 

and  the  upper  one  ox 

three  sides. 

Let  ABCDEFG 
(fig.  44)  be  the  pris- 
matoid, of  wnich 
ABC  or  Aj  is  the 
upper  and  DEFG  or 
A.  the  lower  base, 
and  let  HLM  be  the  Fig.  44. 

section  equidistant  from  the  bases.  Take  any  point  P  in  thifl 
section  and  join  it  to  the  comera  of  the  prismatoid.  We  tlius 
diyide  the  polvhedion  into  two  pyramids  PA  DC  and  PDEFG, 
and  a  series  of  polyhedm  of  which  CPDE  may  bo  taken  as  a 
specimen. 

Let  h  be  tlie  altitude  of  the  prismatoid,  then  l^h  is  the  altitude  of 
each  of  the  pyramids  PABC,  PDEF6,  and  hence 

yolume  of  PABC    -  iMi,  and 
yolume  of  PDEFG -iA A,. 
Again  join  PH,  PL,  and  LD,  then 

yolume  of  CPDE -2  yolume  of  CPDL, 

since  DE-2HL, 

and  volume  of  CPDL-2  volume  of  CPHL, 

hence  volume  of  CPDE -4  volume  of  CPHL. 

Now  yolume  of  CPHL  -  Ih  x  area  vf  HLP,  and  therefore  yolumt 
of  CPDE -{Ax  area  of  HLP. 

Similarly  the  volume  of  every  such  polyhedron  is  ^/txthc  area 
of  its  own  portion  of  the  middle  section.  Heuce  if  A,  denote  the 
area  of  the  middle  section  we  have 

volume  of  prismatoid  -  lh\^  -^  ^/i  A, + |/tA, 
-4A(A,  +  4A,-»-A,). 

§  73.  Toluvie  of  the  Fnulum  of  a  Pyramid.— Ijii  A'A'^B'B'"CC" 
(fig.  45)  be  a  frustum  of  the  pyramid  VA'B'C,  and  let  A,  and  A* 
denote  the  areas  of  the  ends  *A'1J'C',  A'"B"'C"'  rcsi>cctively.  Let 
VP -a; -altitude  of  pyramid  YA"'B"C",  and  let  PQ- A- altitude  of 
frustum. 


Kow 
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A-dn  fturtom- VA'B'C  -  VA"B-<r 
-i{A,(«+»)-A,«} 

-jmAi+v'aS+a,); 

a  fomiiU  vbich  appUet  to  the  fruata  of  aU  pynunidi  wgalar  and 

"^T^Sove  TMult  may  be  otherwise  expreMocL  For,  let  A'B'-«i 
mdA'-B^-^  tb\n.  &  A'B'-Cr  be  a  eeition  equldiftant  from  the 
floas  of  the  frustum^  A^B'-Oj-ilai+^H)- 

ildwAi-l»;andA,-i»a;C«»§70); 
hence  A.-area  of  A'^"C"-iK»»-j>(fll±fi j  ,  which  giret 

therefore  volume  of  fruitum 

-JA(2Ai  +  2V'A^,+2A,)-i*(Ax  +  4A.+A,) ; 
or  the  volume  of  the  frustum  of  a  pyramid  is  obtained  by  adding 
th^  areas  of  the  ends  to  four 
times  the  area  of  the  middle 
section,  and  multiplying  the 
torn  by  one-sixth  of  the  alti- 
tude. ,  ,      ^ 

The  above  result  can.  be  ob- 
tained at  once  from  §  72,  since 
A'B'CA*'B^C^  is  a  prismatoid 
with  similar  bases. 

§74.  Sur/ae*  of  (hs  Fntdum 
of  a  Regular  Pyramid,  —In  fig. 
45  let  the  perimeter  of  A^-i^i, 
that  of  A«-Pa/  and  that  of 
A.-Oa,  and  lot  Tlf^l^ 
Vir-  L,  and  therefore  DD"' - 
Viy-Vir-l,-2,-vl     The 

lateral  surface  of  the  frustum  is  .  •  » j 

equal  to  the  difference  between  the  lateral  surfaces  of  the  pyTamids 
rA'B'C  and  VA^B'^CT, 

But,  since  i-fL-!!«l-£l,  we  have  li--^  and  ^-;^ , 
therefore  lateral  surface  of  fhistum 

cr  the  lateral  surface  of  the  firustum  of  a  regular  pyramid  is  equal 
to  the  product  of  the  sUmt  height  and  the  perimeter  of  the  section 
equidistant  from  the  ends. 

Otherwise.— The  top  and  base  beinf  regular  polygoi 
faces  are  concnient  trapeziums.     Let  {  be  the  ^ 
nd  let  there  be  n  of  them,  then 


§77.  If  the  prism  be  right  or  obliijue.  the  volume  of  a  fraata 
flSii  to  one-tl&i  of  the^  of  ita^t  section  mulUnHedVy 


equsl  to  one-tlurd  of  the  area  of  Ito  nww  ascuon  mmupaea  ov  the 
SSTofthe  p2Sel  edges.  For  dii^  the  frustum  iLiW(llg. 
47)  into  twoTrusta  by  a  plane  A^B^CT  of  area  A  at  nght  anglas 
totheedge^n^^^^,^,^^^,^^,^ 

-.|A(AA"  +  BB"  +  CX}")  +  |A(A'A"+B'B''  +  C'C") 

-iA(AA''  +  BB''+CC"+A'A''  +  FB"+CO") 

-|A(AA'  +  BB'  +  CCr). 

Aflsin,  since  every  prism  can  be  divided  into  triangular  prisau, 

we  can  find  by  repeated  applications  of  the  above  proposition  the 

volume  of  the  frustum  of  any  priam  whatever.    For  example^  if 


Fig.  4S. 


y^^ 


{onikthe  inclined 
luaght  of  each 


trapezium,  and 


area  of  each  face- 


and  therefore  the  area  of  lateral  BurCaoe-i- ^(l'l+Ps)-^t• 
§  76.  If  »  the  altitude  of  the  frustum  be  given,  we  deduce  the 
clant  height  and  then  proceed  as  before.      Thus  let  YP-Aa, 
YQ-Ax,  and  using  the  same  notation  as  in  §§  72,  78,  and  74  we 
hate 


Fig.  47.  Fig.  48. 

the  base  of  the  frustum  of  a  right  prism  AA'B'Ciy  (fig.  48) 
be  a  rectangle  12  feet  by  8  feet,  and  the  parallel  edges  in  order 
6,  4,  10,  and  12  feet,  then 

A-area  of  base-12x 8-72  square  feet 
Frustum  -  ABC  A'B'C + ADC  AOyC 

-ixiA(AA'+BB'+CC0+4xiA(AA' *.CC  +  Diy) 

-JA(2AA'+2CC'  +  BB'+Diy)-678. 

§   78.     VoluvM    qf  a 
fTei^— The  wedge  (fig. 
49)    being    merely    toe 
firustum  of  a  triangular 
prism,  we  have  at  once 
volume— iA(FB 
+  AD  +  BC), 
where  A  is  the  area  of  its 
right  section ;  otherwise, 
the  wedge  may  be  con- 
sidered     a     prismatoid 
whose  .  upper,   case  is  a 


.  npper. 


*l,; 3l_,  which givesAi-«l2lJ:^^-ibi*-  . 


Again 


«l-M+Kcot^i^."du(£l^)z,; 


whence  I  is  known  since  l^  is  known  in  terma  of  K 

When  the  pyramid  is  irregu- 
lar the  lateral  planes  sre  non- 
congruent  trapeziums,  the  areas  of 
which  can  be  found  separately  by 
§  12,  and  hence  the  whole  surface. 

§  76.  VolmM  of  (hs  Fruetum  qf 
a  Triangular  Prim. — Let  A  denote 
the  area  of  ABC  (fig.  46),  and  let 
A.,  A,,  A,  be  the  ^titudes  of  A', 
F,  C^  respectively  with  reference  to 
the  plane  ABa  Divide  the  fhistum 
into  three  pyramids  B'A'AC,  B'ABC, 
and  B'A'Ca  by  the  {Janes  FA(3 
•nd  B'A'a  These  three  pyramids 
•rs  respectively  equal  to  BA'Aa 
B'ABO,WaBO<?;  ^ 

henofr^olnmo  of  frattipn-  iM + 4M.+  ULA 
'-»A(A,+Vfig"T 


Fig.  49. 
Btari^ht"fine,  and  hence  its  volujae  -  iA(4 A,  +  A,) ,  since  A^  -  0. 
B.  Begular  Potyhedra, 
§  79.  The  regular  polyhedra  are  five  in  number,  namaly,    the 
Utrahedron,  cuft«,  octakedr<m,  dodecahedron,  and  ieoeakedron^  w^tac 
solid  angles  are  formed  respectively  bv,three  equilateral  tnan^a, 
three  squares^  four  equilateral  triangles,  three  pentsgons,  and  fivi 
equilateral  triangles.  _n_j 

Since  a  regular  polyhedron  admita  of  having  s  sphere  inacrlbad 
within  it  and  described  about  it,  it  can  easUy  be  shown  that  th^ 
volume  of  the  polyhedron 

_  cos^oot^^ 

and  from  §  18,  7^  H  follows  that  the  surface  of  the  polyhedron 


.In     .  w 

-aPx-j-cot- 


whero 


I- the  number  of  faces, 
m-the  number  of  faces  in  each  solid  angi^ 
•-the  number  of  edges  in  each  face, 
and  a — the  length  of  each  side. 

The  following  table  containa  the  surfaces  and  vohunos  for 
five  regular  polyhedra  whose  edge  is  1. 


Fig.  48. 


Polyhedron. 

Surftee. 

Volomfc 

Telnhadran 

Cube                  ..., , 

Oetahcdroo 

8*0000000 

S-4«4101« 
S0<e4f7788 

B-eeosMO 

01178S11 

o-4n4oa 
T-eeniss 
t'laiMso 

IflOMlMdroii..... ^ 

MENSURATION 


The  muUo9  tad  rotume  of  •  ngolar  polyliadron  wbote  edge  is 
m  n  obtained  by  mnltiplyliig  tbe  earfaoe  and  rolame  of  a  rftm-Ui. 
pelyhedron  whose  edge  is  1  oj  a*  and  a*  respectirely. 

Bwnov  IL  BouM  oovtaixsq  st  SuwAcn  whzob  abb  bot 
AuFLijna. 

A.  ThtCylindtr. 

f  80l  Vohm0  tf  a  Oylind$r  (fig.  60).— Inscribe  in  Hie  erlinder  a 
pJreoBal  prism  of  whieh  the  nnmber  of  sides  may  be  increased 
udefinitoly.  Then  in  the  limit  the  base  of  the  prism  becomes  the 
boas  of  the  eylinder.  and  the  Tolame  of  the  prism  the  Yolome  of 
theeyliadsr.    I7ow  by  §  67  we  hare 

Tolnme  of  prism     »area  of  base  x  altitude; 
haaoa         TolaaM  of  eylinder-area  of  base  x  altitods. 

fjBL  awftm  if  a  Riifki  O^Hrndtr.—AM  aboT^  in  the  limit  the 
bMo  of  the  prism  beoones  the  base  of  the  cylinder,  and  the  soifaoe 
ef  the  prism  the  iorihoe  of  tlia  oj^bAju,  Now  the  lateral  snriaoe 
of  prism 

-perimeter  of  ridtt  OQOtkn  X  Ingth 

-perimetar  of  basascliogth,  in  ^  case  of  a  right  prism  (|  68); 
hflnee  latend  sofliMa  of  H^  cyllndar^oiraiimlsmoo  of  base 
xlcogth. 
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Fig.  50.  Fig.  6L 

B.  TUOofM. 

§  ML  roftfflu  €f  a  Com  (fig.  51X— Inscribe  within  the  cone  a 
pyxvnid  of  which  tbe  nnmber  of  sides  may  be  indefinitely  in- 
creased, then  in  the  limit  the  bese  of  the  mamid  beoomes  the  base 
of  the  eons  and  the  volnme  of  the  pyramid  the  yolnme  of  the  cone. 
By  f  70  Tolnme  of  pyramid  -  i  base  x  altitnd^ 

ind  heoca  Tolome  of  cone- i  base  x altitude. 

fSa.  Fe{inMq^Ms.FViMftfm^aam«.-.From|78w«findthat 
the  Tolmne  of  the  frostom  of  a  pyramid 

henco^  sfnce  in  the  Hmlt  the  frostom  of  the  pyramid  becomee  the 
fnistiim  of  the  cone,  weJisTe 

▼nlvme  of  conical  ihistam*  iA(Ai  +  VI^ + A,) » 

where  Ai  and  A,  are  the  areas  of  the  terminating  pUnes  of  the 
fjutom. 

IM  the  torminating  p'anea  be  drolea  of  nuUi  r^  and  r^  then 
volnme  of  irnstnm 

-iA(«r;  +  wrjr,  +  «r;)-i«A(f^+rir,+r3. 
Again,  by  the  same  secticn  we  haye 

Toiune  of  frnstnm  of  pyramid  <-  |A( Aj  +  lA^  -f  Ag) » 
therefore  Tolame  of  conical  frnstam  -  ^h  (r}  +  4rJ + r|) , 

where  r.  Is  the  radios  of  the  droalar  section  parallel  to  tbe  ter- 
minating planee  and  equidistant  from  them. 

f  84.  BwrfoM  tf  a  Sight  Omml— The  kteral  snr&ce  of  a  regular 
pyramid  is  by  §  71 

— I  perimeter  of  base  x  slant  height ; 
henoe,  since  in  the  limit  the  surface  of  the  pyramid  becomes  the  sur- 
face of  thr  cone,  the  lateral  qirface  of  a  right  cone  is  equal  to  half 
the  dicomferenoe  of  it«  base  multiplied  by  the  slant  height 

Thoa  the  lateral  surface  of  a  right  cone  of  slant  height  {  and  the 
radina  of  whoee  base  la  r  is  equal  to 

|x2«rx2-«rZ, 
end  whole  surfaoe- lateral  snr&oe  +  area  of  basa 

-^Z  +  r). 
Again,  if  h^  the  altitude  of  the  cone,  be  giyeni  w«  havt. 

andtherefera      whole  surface- »r(V*»+H+r). 

18^  AM/ocf^AsJHMtttm^  a  i2<^JUCbM.--The  lateral  surfrcr 
of  the  frustum  of  a  rigular  pyramid  is  equal  to  the  product  of'  the 
aUat  height  and  the  perimeter  of  its  middle  leotion  (§  74) ;  Jience 


in  the  Innit  we  find  that  the  lateral  tuifaee  of  the  frustum  of  a 
right  cone  is  equal  to  the  product  of  its  slant  height  and  the  ci^ 
cnmference  of  the  section  equidistant  bom  its  parallel  facee. 

Let  ti  and  r*  denote  the  radii  of  tiie  euds  at  the  frustum,  aad.  I 
the  length  of  the  slant  height,  then 

fg-Kr^+r,)- radius  of  middle  section, 
and  therefore 

lateral  8niisoe-2«ra  x  I-3«  x  iCr^+fi)  x  I- vICri'f  r,), 
and  wholesurface— «r^  +  vZ(ri+r,)-f«r2. 

Jikf  the  altitude  of  the  firustum,  be  giTen  we  have 
Z-VAi  +  Cr^-fi)*/ 

I  86.  Surface  tf  a  Spheneal  _ 

Zmm.— Let  AB  Cfig.  62)  be  a 
small  arc  of  the  sphere,  and 
let  AA',  BB'  be  perpendicular 
ta  the  axis  XX',  to  find  the 
surfiuM  of  the  sone  generated 
by  the  arc  AB.  Join  AB,  and 
draw  OF  perpendicular  to  AB, 
BD  jparallel  to  XX'.  and  PF 
parallel  to  AA'  or  BF.  The 
chord  AB  generatee  the  frustum 
of  a  cone,  whoee  lateral  surfaoe 
-2«PFxAB. 

But.  since  the  trianglee  ABD 
and  OFF  are  simUar, 
AB     OP 
115"PP' 

therefore     area  of  conical  frnstam »  2v.0P.BD  - 2v.  OP.  A'B'. 
Similarly  the  area  of  the  frustum  generated  by  BC'<-  2v.0Q.B'0^ 

But  in  the  limit  when  tho  chor£  AB,  BC,  fcc,  are  indefinitely 
diminidied,  the  peipendienlars  OP,  OQ,  &c.,  become  oaeh-^r,  and 
hence  by  summing  all  the  areas  we  get  in  the  limit 

area  of  sone— 2«r  x  (projection  of  arc  on  axis  of  rerolution). 
Hence  the  convex  surface  of  a  segment  of  a  sphere  is  equal  to  the 
circumference  of  a  great  circle  multiplied  by  tne  height  of  the  seg- 
ment or  Eone. 

S  87.  Surfaes  qf  a  iS^A«ns.— -The  whole  sphere  being  a  xone 
whoee  height  is  2r,  we  obtain  at  once 

surfaoe  of  sphere  -  2vr  x  2r-  4vf* ; 
or  thtf  sur&ce  of  a  sphere  is  equal  to  four  great  dndes. 

The  total  surface  of  the  cylinder  circumscriUnff  the  sphere  of 
radius  r  is  6«r*.  hence  the  somes  of  the  sphere  -«|  surface  of  clr- 
cumscribing  cylinder. 

§  88.  Surfaet  o^a  XtMis,  a  SphmriaU  THangU,  and  a  JSfpkgrieal 
Polygon. — ft  is  shown  in  spherical  trigonometry  that 

(a)  the  area  of  a  lune  included  between  two  great  circles  of  a 
sphere  of  radius  r,  and  whose  inclination  is  $  radians,  is 

{$)  the  area  of  a  spherical  triangle  whose  angles  are  A,  B,  0  fi 

(A  +  B  +  C-»)r«; 
(y)  the  area  of  a  spherical  polygon  of  r  sides  is 

{P  -  (r  -  2)v}r>,  where  F  is  the  sum  of  its  snglss; 

9  80.  MtaturtffutU  (^f  Solid  AngUi,-^A  oonvenient  unit  ISbt  tho 
measurement  of  plane  angles  is  the  "radian."  If  we  assume  that 
each  unit  of  surface  of  a  sphere  subtends  the  came  solid  angle  at  the 
centre,  we  can  deduce  a  very  conyenient  unit  for  tho  measurement 
of  Bolid  angles.  This  unit,  which  has  received  the  name  **  stera- 
>  dian,"  we  define  to  be  the  solid  angle  subtended  at  the  centre  of  a 
sphere  by  a  portion  of  th^  surface  whoee  area  is  r*. 

f  00.  Number  qf  SUradiana  in  an  Angle.— hot  A  be  the  angle  at 
the  centre  of  a  sphere^  and  lot  S  be  the  portion  of  the  surfaoe  m  the 
sphere  which  it  mtercepts,  then 

number  of  tteradians  in  A     S 
i  '       1^' 

For  example,  if  A  be  a  plane  solid   angle,  8-4  hemlsphers 
—  2er*:  hence  the  number  of  steradiahs  « 

8       2rr'  ^ 

in  a  plane  eolid  angle  »-j-— -  -  2v, 

and  therefore  the  nnmber  of  steradians  in -J 
tho  eolid  cngle  at  a  point-  4*-.     This  solid  g  ~ 
angle  is  sometimes  called  a  steregon. 
:..  Honco,  if  we  can  find  the  surfsoe  sub- 
tended by  any  solid  angle,  we  csn  always 
find  its  magnitude  in  terms,  of  the  unit 
solid  angle.  ^ 

§  01.   Volume  of  a  Sphere,^L&t  ABO  ^  , 

(fig.  68)  be  the  quadrant  of  a  circle,  draw  DB  and  DO  tangsnts  ta 
it;then,.if:AD.I>a  joined  and  the  whold.fignre  be  conceiTed  as 


Fig.  68. 
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lotetiog  iwffld  AB,  ABD.  ABa  •»*  ABDOwiU  gMwnti  •«m^ 

AB,tli«ii,VV80,  •«.« 

Tdmna  gmaratod  Iqr  MHX-wMPxHP, 

^  „        BGCnP -wlKP  xKT. 

;;       ;;    bftip.^bipxm'. 

Ihtt  Toliime  «o«»tod  Iqr  EFTE'+vaiWM  goiemted  Vy  ■GO'S' 
J5r(BF«+lBa«)xM'-«(EA«4.KG^xEE' 
-«(AGP)  X IV  -«SH*  X  IB' 
-Tolmne  generated  byEHHir. 
Thewfow  in  the  KmiLwliAii  the  number  of  dlcee  ieindaflnlteWin- 
a^uel  and  their  thicknes  indefinitely  diminished,  we  have  v^^ 
oloonTgenerAtod  by  AJf+Tolnm*  orrohericel  »n« generated  by  CO 
-Tolame  of  cylinAr  generated  by.Cfl. 
Let  r-ndinB  of «pbenb  ik-AE-height  of  lone  ACQE,  then 
Tolnme  of  oone-  |vA*  x  A-  ^A*,  and 
Tolnme  of  oylinder-W  x  A, 
thanlbra        Tolnme  of  apherioal  iona-*rM  -^  ^vA* 

-iirA(8i*-V). 
The  height  of  a  hemisphan  ia  r, 
tboAn    Tolnmeofheini«ph«e-i*r(8»*-f*)-|»»*» 
and  Tolome  of  whole  sphen-frr*  , 

A  nadt  nadily  obtainable  by  the  infiniteaimal  tialonlus,  or  hj 
InMriUng  within  the  aphero  a  aeriea  of  triangolar  pyramida  whoee 
Twtioeaah  meet  at  the  oentra  of  the  fephere,  and  the  anglea  of  whoae 
baaea  all  net  on  the  aor&oe.  In  the  limit  the  altitude  of  each 
pyramid  beoomea  the  radina  of  the  adiere,  and  the  aom  of  the  baaea 
M  the  pyramida  the  aarbict  of  the  aphere ;  hence 

Tolnme- |S  X  r- 4  X  4«t*  X  r-i  frr» . 
The  TQlnme  of  the  eiicnmacribing  cylinder -rr*  x  ar-2irr', 
ibarafora  ToIome  of  aphere -|  volnme  of  drenmacribing  cylinder. 

f  08.  Let  8  denote  the  anrfaoe  of  a  aphen  and  Y  ita  Tdune,  then 
ftQmi|87and91wehaye 

fonmila  which  ^ve  the  radina  in  tarma  of  the  anifaee  or  Yolnme.  the 
anrface  in  terma  of  the  Tolome^  and  the  Tolnme  in  terma  of  the 
anrfooe. 

§  »8L  TeliMW  tifa  SphtriMl  ShOL—Ut  r  and  r^  denote  the  radii 
of  the  two  Bpharei^  then 

Tolnme  of  Bhe]l-y-|«r;  -  |vr* 
Kowlatfi-r^Ak  then 

If  A  be  amall  compared  with  rj,  then  r/r^  in  reiy  nearly  eqnal  to  I, 
and  we  have  approximately 

V-|«r«*(l+l+l)-4«-;A. 
Agun,  if  A  be  nearly  eqnal  to  rp  r  ia  rery  amall,  and  rjri  ia  alao  Teiy 
small,  ao  that  we  have  approximately 
V-|,r;A. 

S  94.  Vplvnu  qf  a  Sphtrieal  SegmenL—Ui  CRC  (tg.  54)  be  a 
aeotion  of  a  apherioal  aegmtfnt  whose 
altitude  BQ  ia  j^,  then,  if  OQ-A, 
▼olome  of  segment  CB(7— yolnme  of 
hemiaphen  -  yolnme  of  xone  AA'CC 

-l*r»-M{8»*-A»},§»l. 

If  we  pnt  j»-2r,  we  obtain  aa  befon 
Tolome  of  aphera  -  |vr* 
AgainifCQ-Oxwehaye 

W-a;-.EQ.B'Q-;K^.,), 

^ben^^V^. 
fhanfoci  yolnme  of  augment-  ^«p  {9a*  +ji»). 

89&7oliMM^a4»»«ritalJFhtfC«Hii.-.WhaA«neof  the  tenni- 


nating  pUnee  paaaea  throQi^  the  tetre  wa  haye  already  finmd 
that  Uie  volnme 

-•J»A(f*-A^, 
when  Ala  its  altitude. 

Now  anppoae  that  neither  of  the  tenninatingf  planea  paaaea  th 
the  centra ;  for  example,  to  find  the  ydume  of  the  fruatum  BB'G 
Let  EQ-p  and  RP-jr,  then  ^_ 

BFCC-aegment  EBB" - aegment  ECCT 
••       -  ^«9(8a;  +f)  -  *«y  (8aJ  +i«, 
when  Oj  and  a,  an  the  radii  of  the  enda  (XT  and  BB'. 

Let  9- p-i^-^ height  of  finatum,  and,  ainoe,  from  the  geometry  of 
theilgun, 

P  9 

we  haye  yolnme-  *»A{8(a;+a;)+  A«}, 

a  result  which  may  alao  be  obtained  by  conaideiing  BB'CTO  aa  tha 
difforence  of  the  two  zonea  AA'CC  and  AA'BU 

D.  Spheroid. 
§  96.  Surjitci  qfa  ProlaU  SphnroStL—The  prolate  apheroid  ia  tha 
aoUd  generated  by  the  nyolntion  of  an  eUipae  about  ita  m^or  axia. 
If  8  be  the  anrfiMM  generated  by  an  an  of  the  cuxye»  then 

®-^^  ^l+f^y*"^  *»ken  between  properlimlta. 
In  the  caae  befora  na 

8-9«d*+S«^ain-itf, 

when  tf  ia  the  eccentricity  (bnmnTXBiMAt  Cxlcuixib,  art  179). 

I  97.  Surjiue  i^oiik  OMoia  jSjjpA^roieK.— The  oblato  apheroid  ia  the 
aolid  generated  by  the  nyolntion  of  an  ellipse  about  ita  minor  axia 
(fig.  ft). 

Hensnzfaoe-ava*-f-v^log,i^  (IXFurmaiMiL    Galovlus, 

art  179). 
S  98.  VoiwBM  ^  a  Sphiroid.—We  haye  yolume  of  prokte  ^heroid 

Similarly  yolume  of  oblate  aphenid — |«a*6 . 
Thua, 

yolnme  of  prolate  apheroi^  "'f**'^  ^  ^  . 

yolume  of  oblate  apkeroid   \4«a'(     a 


(r> 


aphen  deacribed  on  m^or  axis  ^  |ya*  ^  a*  . 
prolate  apheroid  "fsoS*"***"  * 

aphen  described  on  minor  axia^  fyft*  ^  ft* 
oblate  spheroid  "|«a*6"a* 

899.   Fdwauqf  a  SefftMtUqf  a  Spheroid, 

(a)  Tk*  prolaU  nAtfroiel.— This  segment  ia  generated  b^  the 
reyointion  of  AMP  (fig.  28»  p.  20)  about  AM,  and  hence 

itayolume^y  V*»-«^^*(2«B-ai«)*B-|.  xj^Sa- A), 

when  A  ia  the  origin  and  AM-A. 
O)  Th§  MaU  tpheroid,—ThB  aegment  in  this  caae  ia  generated 
"     "1)  about  BC,  and  hence 


hj  the  reyointion  of  BMP  (fig.  55)  i 


ita  yolume-y"*y\te-»^/"*(2te-a»>fa-  j  x  ^*(86  -  *) , 

when  B  is  the  origin  and  BM <-^ 

8  100.  VolufM  qf  (he  Fnuium  qf  a 
Si^eroid  whe»  one  ^  the  TermifuUing 
Flanee  paeeee  through  the  Oenire, 

(•)  The  prolate  epheroid.— The  frustum 
in  this  cose  is  generated  by  the  nyolntion 
of  BCMP  about  CM  (fig.  28). 

Kow  yolume  generated  by  BCMP 
—yolume  generated  by  BCA 
-  yolume  generated  by  PMA 

-|*i*"-f'x^8a-A)r 

-yx^*(8a»-t^,when 

A-CM -height  of  frastt^-a-A 

O)  The  oblaU  tphenrid—y^o  can 

that  the  yolume  generated  in  this  caae 

The  aboye  formnlis  inay  be  put  intd  another  form.  Thus,  in  the 
case  of  the  prolate  spheroid,  since  the  point  P  liea  on  tl&  ellipae 
ft^+aV-a'ft".  we  l^ye 

ft>ifc*+a>6;-a*&>,  wh6n  fti-FM,  which  giyea 


Fig.  56. 
ahow  in  a  pimtlaF  initnner 


't^riPb^  Google 


MENSURATION 


St 


vdnoe^  V  nbadtatioD,  the  toIiuim  ef  prabte  flraftom 

8ixBiI«fy«ecKi  stiow  fUt  the  niliime  6t  the  ohlftta 

where  Oj^PH. 
ANilotDnls  plij  an  Importuit  pert  in  the  giogiag  of  eaeki. 

f  lOL  SmfaoB  ^  a  i^wvMniiL— Let  the  eqiutioii  to  the  pam- 
Vok  be  /-4«e^  and  let  the  eoordiaatei  of  P  (fig.  SI,  p^  19)  be  a^ 
f^  thmthoiDiftoe  of  the  ponholoid  genented  by  the  xerolntioii 

-|W5{(«k+«)*-«*}. 
Sl<tt>  VUmu  ^  a  AiraMbidL— With  the  nme  aotttion  no 

m  the  folimie  of  a  paraboloid  generated  by  the  reyolntion  of  a  part 
«f  a  peiaboln  between  the  ▼ertez  and  any  point  if  eqnal  to  half  the 
volume  of  the  eirenmeeribing  cylinder. 

flML  Ifthoooordinateeof  Q  be  &,  y^  4hen  the  Tblome  of  the 
liwtunPFQ'Q 

vktn  A^MH ;  hence  the  yolnme  of  the  frnetun  of  a  naraboloid 

■  mel  to  half  the  mm  of  the  area*  of  ita  ondi  mnltipued  by  ita 

F.  miipwid. 
flOA.  TthtrnM  ^ftm  .SffijMoAI.— The  eqnaiioa  to  the  eDipaold 

Am  emttoB  to  tto  elliptie  aeetion  at  the  diftanoe  •  from  the 
orifbiB 

Kow  If  we  draw  an  indefinite  number  of  parallel  nlanei  per- 
pradicnlar  to  the  azia  of  a^  each  alioe  will  be  an  infinitelT  thin 
cylindrical  plate^  and  aoeordingly  the  whole  Yoliime  of  the  eUipeold 

^/kdM,  where  A  la  the  area  of  the  eUiptio  leetiMi. 

BatA-«rt(l-^),§51, 

therrfoie  TQlame-M^Yl-^Vb-|«<ifo. 

Tbenhan  being  an  ellipedd  whoee azaa  are  all  eqnaJL  wt obtain 

Tolvme  of  iphen-|«^-|«r*. 

O.  ffffptrMoid. 
I  lOS.  Viotmu  qfan  Evperboloid.  —The  hyperboloid  if  generated 
by  the  rerolntion  of  the  hyporbolio  aegmentVNP  aboat  AK  (fig; 
Sii  pk  90).    If  the  ooordinatee  of  P  be  ^j,  ff^  thon 

Tolnme  of  hyperboloid  -  «/^''yto  --»^^'»(:^-««yir 

where  A<- AK -s^  -  a . 
igiii^  afnee  s^  y^  ii  on  the  oarre,  we  hare 

iV-l^«+*)«--a«M,  whieh  givee^-^-lLp;  whenoe 

Tolome  of  hyperboloid.:^  X 1^ . 

a  SolidB ta  vhiA au  ''PrinwidalF^trm«ia''applUt. 
^lOtf.  It  waa  shown  in  I  72  that  the  yolnme  of  any  polyhedron 
iiouidMi  by  two  panllel  i^nee  and  by  plane  rectilinear  figoree 
-JA(Ai  +  4A,+A,), 

*^  Au  A^  and  At  denote  respectiyely  the  areaa  of  the  two  ends 

•^ofiCiniiddleeeetion. 

_^*  now  proceed  to  show  that  the  eame  formnla  determinee  the 

*^Bnm  of  all  aolida  bounded  by  two  pirallel  planes,  proyided  the 

"]J^  any  eeetlon  par^l  to  these  planes  cen  be  expressed  aa  a 

^'footX  integral  algebnlc  fbnction  of  the  third  degree  in  m,  where 

■  k  tbe  diatanoe  of  the  eeetion  fi«m  either  phuM^ 


+  Edf>  denote  the  area 


Let  ^s^-A+Bs+Oa^-f-Da^-l-  . 
of  the  section  in  qaestion. 

How  the  soUd  between  the  sections  ^(0)  and  ^i)  la  eqnal  to  the 
•olid  betweui  the  eeotions  ^(0)  and  ^(2)  plos  the  solid  between  the 
■eetiona  ^2)  and  ^4).  Hence  if  ihe  priamoidal  formnla  ia  to  hold 
In  this  ease,  we  haye 

*M^O)+4^2)+0(4)} 

-A*WO)+  40(l)+^2)}  +  A*{^2)+4^8)  +  ^(4)} , 

where  A  ie  the  distance  between  the  eections  ^(0)  and  f(4)u  ' 

If^fMif  ^0  haye 

^0).  4f(l)+6^(2)  -  4f(a)+^4)-0. 

Kow      f(0)-A 

-4Sl)--4A-4B-4C-4D-4E- -4K 

+6JK2)-6A  +  12B+24C+48D+0eS+  ....   +e'2"K 
-4f<8U-4A-12B-86O-108D-824E-  ....   -4'8"K 
+  f(4)-A-l-4B  +  10C-fe4D+266B-f-  ....  +4»K. 

Therefore      O-0-|-0-|'0+0-|'24B+PF+  ....   -f-TK. 

Hence  E— F«  ....  K»0,  and  therefore  ^a)  mnat  be  a  Amo- 
tion of  the  third  degree  in  order  that  the  ptismoidal  formnla  may 


t&: 


.07.  If  we  take  ^0)- A+ B0+ (V -f  Ds'.therewiU  be  as  many 
poosible  yarietiea  as  there  are  combinations  of  fonr  things,  on%  two^ 
three,  and  fonr  together,  ie.,  2*-  1-lft  yarietiee.  Corresponding 
to  each  of  theee  there  will  be  at  lead  one  aolid  the  area  of  a  aeetion 
of  which  at  a  distance  m  from  one  of  the  parallel  planea  is 
^0)-A+Ba-l-OEe*+Dst*,  and  at  lead  one  eotid  ^  reeoliOMn 
generated  by  the  cnrye  whose  equation  is  of  the  form 
i,yt.^fl)-A  +  B«+GE>+Da^. 

An  apaee  prerento  na  diecnssing  all  the  cases  that  may  ariiSb  ive 
oontent  onrselyee  by  giying  three  examplea  aa  iUn8tration& 

(a)  Fo/iMM  ^ofi  tfR^psMiC— Here  ^«)-B«+OiB>. 

Let  2a,  26,  and  20  bo  the  azee  of  whieh  2a  ia  the  greatest^  then 
A-2a,  Aj-0|,  At-0,  and  A,-«66; 
therefore       yolnme -iA(Aj+4A,+ A,) -|a(4«fo)-|vai0, 
which  agrees  with  the  result  in  §  104. 

01)  VoUtM  itfa  jpA^rv.— Here  «y*-^0)-Bs+  Gb^. 

Let  r  bo  the  radius  of  the  sphere,  then  A-«2r,  Aj-O,  A«-0b  and 
A«»«f*,  henoe,  as  before  (§  01), 

yolnme  of  sphere-iA(Ai+4A,+A»)-^(4«r>)-|Tr*. 

V 

(7)  TeHwmA  ^a  right  dreuUtr  eoM.— Here  vy'-^s)  -Osb^. 
Let  r-radius  of  baae  and  *  the  aUitnde,  then  Aj-O,  A^-vt*, 
and  A,-v(|r)* ;  hence 

yolnme  of  cone -iiA{Ai+4A, -f  At} -iA{«f'+«f'} -i*«r« 
In  a  similar  manner  we  can  determine  the  ydumee  of  a  cylinder, 
a  prolate  epheroid,  an  obkte  spheroid,  kc 
f  108.  In  general,  if  in  any  soUd  we  haye 
^c)-A+Ba-l-GU>+IXB>, 
where  A,  B,  0,  and  D  are  known  constants^  then,  if  A  be  the  length 
oCthesoUd, 

A,-^0)-A, 

A,-^W-A+B(iA)+C(iA)»  +  D(iA)», 
A,-^A)-A  +  BA  +  CA^+DAS, 
and  therefore 

volume  of  solid  -  kh{Ai  +  4 A, + A,) 

L  Solide  qfSevotution  in  General. 

f  100.  raume  qfany  SoUd  0/ JRevolution.— Lei  P.Pt  .  .  .  .  P« 
(fig.  84)  bo  the  generating  curye,  and  A^ ....  An  the  azia  of 
reyolntion.  Diyme  the  enrre  into  portions  in  the  pointe  P.,  P^ 
fro.,  and  draw  the  chords  and  tangente  of  the  small  arcs  r{P» 
P,P^  kc.,  then  it  is  eyident  that  the  solid  generated  by  the  cure 
is  greater  than  the  sum  of  the  conical  fhute  traced  out  by  the 
chords  and  lees  than  the  enm  of  the  conical  frnsto  traced  out  by  the 
tangents.  Hence,  by  increasing  the  number  of  chorda,  namely,  by 
increasing  the  pointe  of  diyieion  of  the  cnnre,  we  can  make  the 
diiTerence  between  theee  sums  as  email  as  we  please,  and  therefore 
by  this  method  we  can  approjdmate  aa  doaely  es  we  please  to  the 
yolnme  of  tke  solid  generated. 

Assuming  that  the  pointe  Pj,  P.,  P,  are  so  near  each  other  that 
the  solid  generated  diifers  little  from  the  frustum  of  a  cone,  and 
naing  the  same  notetion  as  in  8  08,  we  haye  yolume  generated  by 
PiV.-*»A,A,(#;  +  4#:+e»-J»2AiA,(*:+Ii;  +  <) 

almilarly  the  yolnme  generated  by 

PsPiPe-I^C-J  +  ^^+O;  ^ 

whence  the  yolume  generated  by  the  whole  cnrye  P^Pf  '^0  Rp 
-J«iW+aS+2(«;+«:+ +4-i)  +  4(*;+#:+r;  ^/^.l)}; 
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^±^{i^+«i+a(c;+«:+  ....  +4.i)+4(«;+fl!+  ....  ^^-i)], 

ft  fanxniU  mof  oonyeniMit  in  pndtiee,  u  it  Is  ftooMtimei  roora  mgf 
to  mMMiN  equldiitant  oiroiuaftrtaMi  than  eqnidiitent  iftdiL 


ME  N  — ME  N 


iiic 

•Olidi< 


J.  TKt^^mnf^appUi. 

1 110.  The  following  genenl  propodtionB  conoemiDg  feorfiMea  afid 

ids  of  nroliftion,  ntiuJly  callod  Quldin's  theoremi,  an  woxth  tho 
j6ader*8  ftttontion. 

If  say  plane  cure  rerolve  about  any  external  aada  situated  in  ita 
plane,  then 

(a)  the  sorboe  of  the  eoHd  which  is  therehr  seneratad  is  aqiul 
to  ih»  prodnet  df  the  perimeter  of  the  »eirolyin|f  coxre  and  the 
length  of  the  path  descnbeJ  bj  the  centre  of  granty  of  that  pari- 


es the  Tolnme  of  the  solid  is  eqnal  to  the  prodaet  of  the  area  of 
the  TeroMng  oorre  and  the  length  of  the  path  doMribed  hf  the 
centre  of  grarity  of  the  WTolring  area. 

We  content  onrselyea  with  an  example  or  two  of  the  anpUcatioii 
of  these  theorems,  refening  to  the  srticle  iNFiKmaikAL  Camh  lto 
fortheprooft.  ,,•.,._, 

Saoempte  1.— To  find  t^e  sni&ce  and  Tolnme  of  adronlto  ring.— 
Let  a  be  the  distance  of  the  oentre  of  the  generating  cnr/e,  in  thie 
case  a  drde^  from  the  azii  of  roUtion.  and  r  the  radius  of  the 
4»irolf^^  than 

perimeter  of  generating  earre — S«r , 
area  of  generating  curve -rr*,  and 

path  described  by  the  centre  of  gravity  either  of  the  perimrter  or . 
area-Sva;  hence 

aurfiMe  of  ring<-  2«r  x  2va  -  4«Va,  and 

Tolume  of  ring-  »f*/  2««-  2w*rti. 

SsDcmfU  2.— To  find  the  rolnme  swept  out  by  an  ellipse  whoee 
axes  an  2a  and  26,  revolrinff  about  an-  axia  in  its  own  plane  whose 
distance  from  the  oentre  of  tne  ellipse  ia  & 

Here  area  of  generating  curve  —  voi, 
and  path  descrioed  by  centre  of  gravity  of  area  -2«0 ;  hence 
volume  generated  -  wab  x  2s«  -  2wkAc, 

BmmflU  8.— A  drde  of  r  inches  radius,  with  an  Inscribed  regulsr 
Jiaxagon,  revolves  about  an  axis  a  inchee  distant  flrom  its  oentre.  and 
pmfiel  to  a  side  of  the  hexagon ;  to  find  the  difference  in  area  of 
the  generated  surfaces  and  vclumee. 

Here  perimeter  of  circle — %wr , 
and  perimeter  of  hexagon  ->  12  x  rain 80*  (S  17) 
-6r; 
also  area  of  circle-«r*, 
and  area  of  hexagon -Sf' sin  60*  d  18,  f) 
-|V8r*; 
hence  difference  of  surfaces  generated 

-  4«%«  -  12»ar  -  4«<M<«  -  8) } 

and  difference  of  Tolumea  generated 
-2«»rti-8«t*V8« 

PABT  m.  GAUGIKO. 

f  lit  By  ganging  is  meant  the  art  of  measuring  tha  Toluma  0f  ft 
eaak,  or  any  portion  of  it^  The  subject  is  one  of  great  intteeat  and 
practical  importance,  but  space  will  only  ^rmit  us  to  discuss  it  verj 
briefly.  If  ue  cask  whose  capacity  wo  wish  to  determine  be  a  solid 
of  revolution,  then  its  volume  can  at  once  be  computed,  either 
exactiy  or  approximately,  by  the  methods  already  deeeribed. 


Itis  usual  to  divide  casks  into  the  followmg  four  claaM  teflording 
to  the  nature  of  the  revolving  curve  >— 

(i^  the  middle  frustum*  of  a  spheroid; 

O)  the  middle  frustum  of  a  parabo%si)indle;      ^ 

(•y)  two  equal  frusta  of  a  paziboloid,  united  at  their  bases ; 

(8)  tifo  equal  frusta  of  a  oone,  united  at  their  basea. 
Casks  of  the  eecond,  third,  and  fourth  variety  are  Mrely  met  with 
in  practifw,  and  we  shall  accordingly  confine 'our  attention  to  the 
firrt  kind.  Which  is  considered  the  true  or  model  form  of  caek. 

Let  ABCD  (fig.  68)  be  a  section  of  the  caeki  and  assume  i *  to  be 
the  middle  frastum  of  a'  prolate  spheroid,  then 
iUvolume-i*(26'+5;)it» 
when  8-OT,  »|- AX,  and  ib-XX'  (|  09)^ 

YT*  is  called  the  bung  diAmeter,'  and  Afi  or  CD  the  head 
diameter. 

An  imperial  gallon  contains  277*274  cubic  inchesi  and  therefore 
tha  number  of  gallons/in  the  above  cask 

8x277-274    881*822^  *^ 

whenoe  we'  have  the  rule :— to  tho  square  of  the'  head  diameter 
add  twice  the  square  of  the  bung  diameter,  multiply  the  sum  by  iha 
length  and  divide  the  result  by  1059  *l|  and  the  answer  is  the  con 
tentiu  imperial  gallons. 

'Casksas  ordinarily  met  with  ere  not  true  spheroidal  frusta,  bn^ 
it  is  bettor  to  consider  them  aa  ^ 

such,  calculate  their  capacity  on 
this  aesumption,  and  then  make 
allowahce  for  the  dopartore  from 
the  spheroidal  form.  The  de- 
termination of  the  proper  allowance 
to  be  made  in  eadi  case-is  a  matter 
depending-  vn  the  skilKand  ex- 
perience of  the  gauger,  and  pro- 
ndenc^  in  the  'art  can  only  be 
attained  by  conaider^ble  practice. 

S  112.  If  the  caak  be  very  liUle 
curved,  we  obtain  an  approxima- 


*H4-r^ 


Fig;  88. 


tion  to  its  capacity  by  considering  it  as  made  ap  of  two  squsl  frnsto 
of  a  £ne,  united  at  their  bases.     Hence  from  §  83  we  have 

volume  of  cask .-  \wM;r\  +  r^^  +  r\)  nearly^ 
Here  we  neglect  the  small,  volumee  generated  by  APT,  Y8D, 
BQT',  and  iTBC ;  and  therefore,  the.  volume  is  too  amaU. 
I£  wer  put  Vg-r}  we  obtain 

Tclume  -  i«A(2r; + rj) , 
which  ie  a  little  too  large,  and  therefore  the  true  volume  lice  between 
tiieee  two  limite,  and  a  very  does  approximation  to  it  is  said  to  be 
given  l^.the  formula 

i»*{2rl+r;-i(f«-fy}. 
1 118.  ZTSoye  ^a  Cbsl^— The^uantitv  of  lionor  contained  in  a 
cade  plutially  filled  and  the  capacity  of  the  portion  which  is  empty 
are  termed  respectively  the  wCt  end  dry  ullage, 
(a)  VUof  Y  ^  'f^^^y  cask, —By  means  of  the  method  applied 
rule  is  deduced : — 
diameter  at  the  aurface,  the  equare  of  tho 
luare'of  double  the  ( 


in.§106.thofollowinffr 

AddthesQuare.of  the  . 
diameter  at  tne  nearest  end,  and  the  square  of  double  tne  diam«."«<r 
half-way  between  ;  multiply  the  sum  oy  the  length  between  tho 
surftce'and  the-neareet  end,  and  by  *000472. 

The  product  will  be  the  wet  or  dfy  ullage  acoording  as  the  leaeer 
portion  of  the  cask  is  filled  or  empty. 

O)  UUoffi  ^f  a  lying  cosll.— The  ullage  in  thia  case  is  found 
nppnndmatelv  on  the  aasomption  that  it  is  proportional  to  the  eeg- 
ment  of  tha  bung  drde  out  off  by  the  surface  of  the  liquor.  The 
rale  adopted  in  praotice  is 

oDage-l  oontent  x  aegmental  area.  (W.  T.*) 


ICENTAL  DISEASEa    See  IxBAinTr. 

MENTON  (ItaL,  ATeiitofie),  a  cantODftl  capital  in  the 
department  of  Alpee-Maritime8,  Fraaoe,  sitaated  16  miles 
north-east  of  Nice,  on  the  shores  of  the  Meditenanean. 
The  town,  which  has  a  population  of  about  8000,  rises 
like  an  amphitheatre  on  a  promontoiy  by  whidi  ito  semi- 
dxcnlar  bay  (5  miles  wide  at  ito  entrance,  and  bounded  on 
the  W.  by  Gape  Martin  and  on  the  K  l^  the  diifs  of  La 
Murtola)  is  ^vided.  It  is  composed  of  two  vvtj  distinct 
portidn^  below,  along  the  seorsbore,  is  the  town  of  hotels 


and  of  foTGSgDerSy  which  «lone  is  accessible  to  wheeled 
▼chicles;  above  is  that  of  the  native  Mentonese,  with 
steep,  nanow,  and  dark  streets,  spread  over  and  clinging 
to  the  mountain,  aiound  the  strong  castle  which  was  once 
ito  protection  against  the  attacks  of  pirates.  Facing  the 
south-east|  and  sheltered  on  the  north  and  west  by  high 
mountains^  ti^e  Bay  of  Menton  eigoys  a  delicious  oHmate, 
and  is  on  this  account  much  frequented  by  invalids  re- 
ouiriiig  a  mild  and  equable  tomperatuia  ^e  msSan  for 
tb»  year  is  61'  Fahr.,  exceeding  that  of  Borne  or  of 


M  E  N  — M  E  R 


.29 


Tarn,  ftnd  equalling  tbat  of  Naples.  Frprt  jooeon  on 
the  avenge  only  onoe  in  ten  yean;  in  one  particolar 
year  tbe  Uiermometer  did  not  fall  below  i6*  Fahr. '  In 
anmmar  the  heat  18  neYOT  veiy  great^  ih6  tempentun 
nnly  exceeding  86*  Fahr.  Winter  and  .summer  are  the 
most  agreeable  seasons;  in  autumn  the  rain. storms  are 
accompanied  by  sudden  changes  of  tempenture^  and  in 
spring  iha,  sea  breezes  are  apt  to  be  violent.  Besides  the 
charms  of  its  climate;  Menton  offen  those  of  an  almost 
tropical  ■  vegetation.  Lemon-trees,  olive-trees,  and  pines, 
rising  above  each  other  in  successive  stages,  adorn  the  sur- 
roanding*.slope8.'  The  district  produces  forty  milliobs  of 
lemons  yearly,  and  this  is  the  principal  source  of  its  natural 
wealth:  The  olive-trees  are  remarkable  for  the  great  size 
they  'ha\e  attained'  in  4he  course  of  the  centuries '  during 
which  they  have  continued  to  bear.  Qf  tl^eir  wood  a* 
moltitnde  of  fan^  oljects  are  made  for  sale  to  strangers. 

Tbs  origin  of  Menton  ii  unknown..  Daring  the  Middle  Agn  it 
waa  meeeeeively  occupied  by  the  Sanoenk,  the  Genoeee,  and  the 
prinoea  of  A^jon.  In  the  middle  of  the  14th  century  it  was  pur- 
chased aa  a  eingle  domain  b^  the  Grimaldis,  lorda  of  Monaco. 
Daring  the  timee  of  the  repubho  and  the  first  empire  it  belonged 
to  France ;  but  in  1815  it  again  became  the  property  of  the 
priaees  of  Monaco,  «ho  euhjeet^  it  to  such  exactions  that  in  1848 
Its  tnhabitanta,  weary  of  finding  their  reasonable  demands  put  off 
with  empty  promises,  proclaimed  their  town  free  and  independent, 
nader  the  protection  of  Sa^inia.  Menton,  with  the  neighbouring 
eom-nnne  of  Boauebrune,  was  united  to  Franceln  1800,  at  the  same 
tim0  aa  Nice  and  Savoy.' 

HENTZ.     SeeMxiK^. 

MENZEt,'  WoLTOAKa  (1798^1873),  poet^  critic,  tmd 
listocian,-  was  bom  June  21,  1798,  at  Waldenburg  in 
SOesia^  studied  ac  BresUuj  Jena,  and  Bonn,  and  ^ter 
living  for  some  time  in  Aarau  and  Heidelberg  finally 
setUed  in  Stuttf^art,  where,  from  1830  to  1838,  he  had  a 
seat  in  the  Wiirtemberg  '<  landtag."  His  first  work,  a 
clever  and  original  volume  of  poems,  entitled  Streekuerte 
(Heidelberg,  1823),  was  followed  in  18!24-25  by  a  popular 
G^KkiekU  dtr  DeyJUcfun  in  three  volumes,  and  in  1829 
and  1830  by  Bi^hexM  and  JTareissus,-  the  ballads  upon 
which  his  reputation  as  a  poet  chiefly  rests.  In  1851  he 
pobUshed  the  romance  of  Furore,  a  lively  picture  of  the 
period  x>f  the  Thirty  Tears'  War ;  his  other  very  numerous 
writings  include  GeteMchte  j5>iropa'«,' 1789-1815  (1853), 
and  lustories  of  *he  German  war  of  1866  and  of  the 
Franoo<;)erman  war  of  1870-71.  From  1825  to  1848 
Mennl -edited  a  ^VLiteraturblatt"  in  connexion  with  the 
Merymbiatt ;  in  the  latter  year  he  transf  erk-ed  his  allegiance 
from  the  Liberal  to  the  Conservative  party,  and  in  1852 
his  **  Literaturblatt "  was  again  revived  in  that  interest. 
In  1866  his  political  sympathies  again  changed,  and  all  his 
energies  were  employed  to  oppose  the  "  particularism  "  ot 
the  Phusian  "junkers"  and  the  antiunionism  of  South 
Oennany.  He  died  on  April  23, 1873.  His  large  private 
libraiy  of  18,000  volumes  was  afterwards  acquired  for  the 
nniveiaity  of  ^trasburg. 

MEFHISTOPHELES,  the  name  of  one  of  the  personi- 
fications of  the  principle  of  evil  In  old  popular  books 
and  puppet-plays  the  word  appears  in  various  forms, — 
as  Mephistopheles,  Mephistophiles,  Mephistophilis,  and^ 
Ifephostophilxs.  In  the  Tragical  History  of  Podoir 
FamMtMM^  Marlowe  writes  '*  Mephistophilis  ";  in  the  Mtrry 
FtHWf  <^  Windsor  we  find  "  Mephistophilus."  The  etymo- 
logy of  the  word  is  uncertain.  According,  to  >ne  theory, 
it  may  be  taken  to  represent^i^^o^o^i^f ;  in  which  case 
the  mfMiing  would  be  "  one  who  lovte  not  light."  Another 
theory  m  uat  the  word  is  a  combination  of  the^  Latin 
"m^liitis*  wad  the  Greek  ^tXot,  signifying  "one  who 
loves  iiozioaa  eadudations."    FrolMibly  it  is  of  Hebrew 

origin, — from  "W,  It  destroyer,  and  /Qt3,  taken  to  mean  a 
Imt,    This  ^ew  18  supported  by  the  fr«t  that  almost  all 


the  names  of  devils  in  the  magic-books  of  the  .16th  century 
spring  from  the  Hebrew.  .  In  the  old  Faust  Isgen^ls  ihe 
dbaracter  of  Mephistopheles  is  simply  that  of  a  poweriul 
and.  wielded  being  who  fulfils  Faust's  commands  in  order  to 
obtain  pouession  of  his  souL  Mariowe  attributes  to  him 
a  certain  dignify  and  sadness,  and  there  can  be  litUe  doubt 
that  the  Mephiistophilis  of  the  TroffiecU  History  suggested 
some  important  traits  ol  Milton's  Satan.  The  name  has 
been  made  famous  chiefly  by  Goethe,  whose  conception  of 
the  character  varied  at  different  periods  of  lus  t^ireer. .  <  Li 
the  fragment  of  Faust  published  in  1790,  but  written 
many  years  befor^  Mephistopheles  has  a  clearly  marked , 
individuality;  he  is  cjrnical  and  materialistic,  but  has  a 
man's,  delight  in  activity  and  adventure,  and  his  magical 
feats  alone  remind  us  that  he  is  preternatural  In  revising 
and  extending  this  fragment,  wluch  forms  the  chief  portion 
of  the  first.  ^4irt  of  Faust,  Goethe  treated  MephiBtopheles 
[as  the  representative  of  ..the  evil  tendencies  of  nature, 
especially  of  the  tendency  to  denial  for  its  own  sake,  rather 
than  as  a  living  person.  .  Tins  character  Meplustophetes 
maintains  in  the  second  part,  where^  indeed,  the  name  often 
stands  for  a  pure  abstraction. 

Bed  Jalins  Moeen,  Faust ;  Dilntzer,  ErUtutsrungsii  m  QsttM$ 
Wcrken:  Faust  \  Yiicher,  GodMa  Faust, 

MEQUINEZ  (the  Spanish  forin  of  the  Arabic  fiikndsa\ 
a  town  of  Morocco,  the  ordinary  residence  of  the  emperor, 
a  situated  in  a  fine  hilly  country  about  70  miles  from  the 
west  Coast  and  35  west-south-west  of  Fez  on  4he  road'  to 
Bailee^  in  34'  N.  Utt.  and  5*  35*  W.  long.  Thetown-wall, 
with  its  four-cornered -towers,  is  kepi  in  good  condition; 
and  a  lower  wall  of  wider  circuit  protects  the  luxuriant 
gardens  with  which  the  outskirts  are  embellished.  Li  the 
general  regularity  of  its  streets,  and  in  th^  fairly  substantial 
character  of  its  houses,  Mequinez  ranks  higher  than  any 
other  town  in  Morocco ;  but  it  possesses  few  buildings  of 
any  n^yte^  except  the  palace,  and  the  mosq^ueof  Mulei  Ismael, 
which  serves  as  the  rOyal  burying-plaqe.  At  one  time  the 
palace  (founded  .in  16i34)>was  an  imposing  structure^  but 
the  finest  part  has  been  allowed  to  go  to  ruin.  In  1721 
Windhus  described  it.as  "about  4  nules  in  circumference^ 
the  whole  building  exceeding  massy,  and  the  walls  in  every 
part  very  thick ;  Uie  outwaM  one  about  a  mile  long  and  25 
feet  thidt"  The  best  part  consisted  of  oblongs  enclosing 
large  open  courts  or  gardens.  Mortar  ^r  concrete  was  the 
principal  material  used  for  the  walls,  but  the  pillars^'were 
in  liiany  cases  marble  blocks  of  great  beauty  and  costliness 
{A  Jofsimey  to  Mequisias,  Jjondsm,  1725).  Most  of  the 
inhabitants  of  Mequines  are  connected  more  or  leas  (iirtetly 
with  the  court  Their- number  has  been  very  variously 
estimated  by  different  travellers.'  Gr&berg- de  Hems5  gives 
56,000  in  1834,  Bohl(s  in  1861  from  40,000  to  50,000, 
and  ConringJn  1380  about  30,000.  The';town  was 
formei>ly  called  Tikai^art  Edrisi  refers  the  present  name 
to  a  Berber  chief  MeknAs. 

MERAK,  a  favourite  health  resort^  and  the  capital  of  a 
district  in  South  ^l^rrol,  Austria,  ii  picturesquely  situated 
a#  the  foot  of  l^e  vine-clad  Kfichelbwg,  on  the  right  bank 
of  the  Passer,  about  half  a  mile  aboxe  its  junction  with  the 
Adige,  and  45  miles  to  the  south  of  Innsbruck.  Meran 
proper  consists  mainly  of  one  long  narrow  street^  called 
the  Laubengasse,  flanked  by  covered  arbades.  In  a  wider 
sense,  the  name  is  often  used  to*  include  the  adjacent 
villages  of  TJntermais,  Obermais,  and  GratscL  The  most 
noteworthy  buildiugs  are  the  Gothic  church  of  St  Nicholas, 
with  its  lofty  tower,  dating  from  the  14th  and  15th 
centuries;  the Spitalkirche,  built  in  the  15th  century,  and 
restored  in.  1880 ;  and  the  quaint  old  Flirstenhaus,  or 
resi^nc^  of  jthe  counto  of  Tyrol  The  town  ,  contains  a 
gymnasiunii  a  nunnery  and  st^ool  for  girls,  an  institution 
for  sick  priests^  and  sevml  other  charitable  establishments? 
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K.eraa  owes  its  Hgh  repatatioii  ob  a  resort  for  eonsampti^tt 
and  Qerron  inTalids  to  the  pnritj  of  its  air  and  its  oom- 
parattye  immnxiity  from  wind  and  lain  in  winter.  It  stsnds 
in  46*  41'  N.  lat.,  at  a  height  of  1050  feet  abore  iSbb  sea» 
and  has  a  mean  annual  temperature* of  aboat  54*  Mir. 
Heran  eigoys  three  seasonay  being  also  Tinted  in  spriog 
for  the  whey-core  and  in  autumn  for  the  grap^^ora.  The 
arrangements  for  the  comfort  of  the  visitors  are  yvj  coat- 
plete ;  and  the  enyirons  afford  opportunity  for  numerous 
pleasant  walks  and  excursions.  The  f  ayourite  promenade  of 
the  inhabitants  is  on  a  massiTo  dyke»  bmlt  to  protect  the 
town  against  the  encroachments  of  th,e  Passer.  Nearly 
twenty  old  castles  and  ohateaus  are  visible  from  the  bridge 
over  tiie  Passer,  the  most  interesting  being  Schloas  Tyrol, 
an  ancient  edifice  which  has  given  its  name  to  the  entire 
country.  Meran  is  now  frequented  by  about  6500  patients 
and  8000  to  9000  passing  travellers  annually.  In  1880  its 
population,  inciudmg  Obermais  and  Untermais^  amounted 
to  6334 


Herati  is  probably  Ihe  repreaentatlTe  of  the  Soman  TTrbs  IC^Jeniia, 
efterwaids  known  aa  Mainnia.  It  became  a  town  in  1290,  and 
down  to  1490  waa  the  capital  of  the  coanta  and  dokea  of  TyroL 
The  town  aaffeied  somewhat  daring  the  Peaaanta*  War  in  the  16th 
«Bntary,  and  aabaeqnently  from  deetractire  floods  Aa  a  health- 
reaort  it  has  been  known  for  abont  forty  years.  The  whole  region 
in  wUeh  it  lies  ia  singalarly  rich  in  hietoxie  interest 

AtHkarMm^BtOA  Wetar,  Jr«rmt  DBitBgafeld,  Ata  Mmat,  UM;1[AIkr 
fViJkMM  «M  MTom;  Stampfw.  Ch-ma  mh  JArtM.  1897,  aad  OeieMOiU  4tr 
SMI  Mirm,  1S7S :  PIMher,  JT^tm  a^  KlimatUdm-Kntort^  1870 ;  Ptaat, Fihnr 
dmrckMtnm,  Id  ej,  lSy»;  KnoMMMh,  Merm,  Jth  ed,  IBSl! 

MERCATOR,  Qkrabdvs  (Latinised  form  of  Gerhard 
Krimer)  (1512-1594),  mathematician  and  geographer,  was 
bom  at  Bupelmonde  in  Flanders,  Hay  5,  1512.  Hav^ 
ing  completed  his  studies  at  Louvain,  he  devoted  him- 
self to  geograpl^,  and,  after  being  for  sometime  attached 
to  the  household  of  CSiarles  Y.,  he  was  appointed  cosmo- 
grapher  to  the  duke  of  Juliers  and  Cleves  in  1559,  taking 
up  his  residence  at  Duisburg,  where  he  died  December  2, 
1594.  One  of  his  earliest  cartographical  works  was  a 
terrestrial  globe  (1541),  followed  in  1551  by  a  celestial 
C^oIm\  In  1552  he  published  a  treatise  De  tuu  anmdi 
astiynomiei  (Louvain),  and  at  Cologne  in  1569  his  Chrmo- 
logia^'  hoe  est  temporum  demofutratio .  , .  a*  mm^  mumU 
fuqtie  ad  Annum  Dmnim  1568,  es  ediptibm  d  obaerva^ 
tiombm  astromomicu,  ^aerii  qu<>2ue  BtUii^  In  the  same 

year  was  published  the  first  map  on  Mercator's  well-known 
projection,  with  the  parallels  and  meridians  at  right  angles^ 
for  use  in  navi^vtion.  At  Cologne,  in  1578,  appeared  his 
TiOndmffeoffrap^imadmentemlHoUmmntiitt^ 
atm,  Tlie  work  by  which  he  is  chiefly  known  is  his  atlas, 
published-  in  1594  at  Duisburg;  ini  folio,  under  the  title  of 
Atku,  mm  Cotmagrxgohfem  meditaUonei  de  fabriea  mundi. 
It  contains,  besides  the  maps,  cosmographical  and  other 
dissertations,  some  of  the  theological  views  in  which  were 
condemned  as  heretical ;  it  was  completed  by  Hondius  in 
1607;  Several  of  the  maps  had  been  previously  published 
separately,  the  atlas  being  delayed  to  allow  Orteliua  to 
complete  his.  Mercator  also  published  in  1592  a  Sar- 
monia  Svamgdiorvm. 

MEBCUBIAL  AIBrPUMP.  This  name  is  given  to 
two  distinct  instruments,  one  of  which  is  founded  on 
statical,  the  other  on  hydrodynamical  principles. 

1.  2^  iS^ki«u»/P!»mp.— The  famous  spiritualist  Sweden- 
borg  was  the  first  to  conceive  an  air-pump  in  which  a  mass 
of  mercury,  by  being  made  to  rise  and  fall  alternately 
within  a  vertical  vessel,  should  do  the  work  which  in  the. 
ordinary  instrument  is  assigned  to  the  piston.  'He  pub- 
lished a  description  of  his  pump  in*  1722;  but  it  is 
questionable  whether  his  design  was  ever  realised  Of 
numerous  subsequent  inventions  the  only  one  which,  in 
iMty  has  survived  is  the  admirably  simple  and  yet  efficient 
jnstnunent  ^t  described  in  1858,  bat  constructed  some 
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time  before^  by  H.  Qcisler  of  Boon,  which  at  onee^  and 
justiy,  met  witii  universal  acceptance. 

The  general  scheme  of  Geisler's  pimip  is  shown  in  4g:  I« 
A  and  B  are  pearahaped  j^ass  vessels  connected  by  a  long 
narrow  indiarmbber  tube^  which  must 
be  suflicientiy  strong  in  the  body  (or 
strengthened  by  a  linen  coating)  to 
stand  an  outward  pressure  of  1  to  1} 
atmospheres.  A  terminates  below  in  a 
narrow  vertical  tube  e^  which  is-  a  few  / 
inches  longer  than  the  Jiel^t  of  the\ 
barometer,  and  to  the  lower  end  of  this 
tube  the  india-rubber  tube  is  attached 
whiqh  connects  A  with  B.  -To  the 
upper  end  of  A  is  soldered  a  glass  two- 
way  slop-cock,  by  turning'  iHiich  the 
vessel  A  -can  eithef  be  made  to  com- 
municate throu^  $  and  a  hole  in  the 
hollow  cock  witii  the  vessel  to  be  ex- 
hausted (t,  fig.  2),  or  throng  g  with 
the  atmosphere  (DL,  fig.  2),  or  can  be 
shut  oil  from  both  when  the  cock  holds 
an  intermediate  position.  The  apparatus^ 
after  having  been  carefully  cleaned  and 
dried,  is  chiurged  with  pure  and  dry  mer- 
cury, which  must  next  be  worked  back-  .,  ^  ,  *,  ^^ 
wardsandforwardsbetween' A  and  B  to  »««^A*«^P»«^ 
remove  all  the  air-bells.  The  air  is  then  driven  out  of  A  by 
lifting  B  to  a  sufficient  level,  turning  the  cock  into  position 
n.,  and  letting  the  mercury  fiow  into  A  until  it  ^ets  to 
the  other  side  of  the  stop^sock,  which  is  then  placed  in 
the  intermediate  posi- 
tion. Supposing  the 
vessel  to  be  exhausted 
to  have  already  been 
securely  connected  with 
6,  we  now  lower  the 
reservoir  B  so  as  to  re- 
duce the  pressure  in  A 
sufficiently  below  the 
tension  in  the  gas  to 
be  sucked  in,  and,  l>y 
turning  the  cock  into 
position  L,  catise  the  gas 
to  eaqMutd  into  and  al- 
most fill  A.  The  cock 
is  now  shut  against  both 
a  and  6,  the  reservoir 
lifted,  the  gas  contents 
of  A  discharged  throu^ 
a,  and  so  on,  until,  when 
after  an  exhaustion  mer- 
cury is  let  into  A,  the 
metal  strikes  against  the  top  without  interposition  <rf  a 
gaa-bell.  In  a  well-made  apparatus  the  pressure  in  the 
exhausted  vessel  is  now  reduced  to  ^  or  ^  of  a  miUi- 
meftre^  or  even  less.  An  absolute  vacuum,  cannot  be  pro- 
duced on  account  of  the  unavoidable  air-film  between  tha 
mercury  and  the  waUs  of  the  apparatus. 

Tha  great  advantage  of  the  meroorial  over  the  ordtnaiy  air-pump 
ia  that  it  eTaoaatea  fu  more  ooupletely  than  the  latter,  that  it 
affordi  direct  and  nnmiatakaUe  endenee  of  the  exhanativeiieeB  of 
ita  work,  and— Ust  aot  leaat— that  it  enablea  one  to  ttanafer  thagaa 
anoked  one  to  another  veaaal  without  loaa  or  oontamination,  ao  that 
it  ean  be  meaaued  and  analyaed.  On  aceoont  of  thia  latter  ftatve 
more  eapedally,  the  instmment  la  highly  valued  aa  an  aaziliaiy  in 
gaaome^ic  reeearohea.  Without  it  the  xveeardhea  on  whieh  rvu 
our  preaent  knowledge  of  the  gaaeaof  the  blood  could  not  hava  been 
nrned  out  The  actual  inatmment,  aa  constructed  fbr  variona 
kinda  of  woik,  haa  of  conrae  vaiioua  oomplezitiea  of  detail  omitted 
in  the  abore  deaeription.  For  these  the  reader  must  rtfer  to  baaf* 
books  of  practical  physiology,  ^         _ 


Fxo.  8.— AireagemeBta  of  Stop-Ooek 
ia  Air-Pnmpb 
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Am  ft  t$km  a  bd^t  off  t^hoat  80  ineliflt  of  m&nary  to  bdlanca 
Hm  pnman  of  llie  atmotphtn,  a  Geulor  pmsp  noonnrUj  is  a 
aomewhat  long-lMnd  and  nawialdj  instnuntat  It  onn  be  oon- 
tfdnaUy  ■hortonea,  the  two  Teweli  A  and  B  broagfat  mors  cloasly 
tDgsdiflr,  aad  ths  somswliat  ol^setaonabls  india-niMMr  tabs  bo  dJs- 
psnsed  with,  if  ws  oonnsot  ths  air^psos  in  B  with  ao  ordinarj  air- 
vmni^  and  by  msana  of  it  do  ths  grsater  pait  of  ths  snckinff  and 
ths  waole  of  ths  lifting  work.  An  instnunsnt  thm  modiflsa  was 
GOBstniefeed  by  Poggendorff  (ass  his  Annal0»,  yoL  oczt.  p,  151, 
1865%  and  another,  on  aomswhat  difliBrsnt  nrindnlss^  by  Fkof. 
IHttmar  (sss  the  "  ChalUng&r**  JiQwrte). 

Bren  a  Geislsr's  stop-ooek  reqairss  to  be  lubricated  to  be  abao- 
IntsW  gas-tigfat,  and  tnis  occasionally  prorss  a  noisanos.  Hsnos  a 
nomber  of  attempts  bars  besn  mads  to  do  without  stop-cocks  alto- 
^ther.  In  TcSpler^s  pnmp^  this  is  attainsd  by  ndng  both  for  ths 
inlet  and  ths  outlet  yeitical  capQlary  glass  tubss,  soldered,,  ths 
former  to  somewhere  near  the  bottom,  tlM  latter  to  the  top  of  the 
▼eaaeL  These  tubes,  bang  more  than  80  inchea  high,  oMously 
act  as  efficient  merenry-tran  ;  but  the  already  oon^£rable  height 
of  the  pump  is  thus  multiplied  by  twa  This  consideration  hasled 
Alexander  Uitscherlich  {Pogg.  Ann.,  d.  430,  1878),  and  quite 
lately  F.  Kelaen  {Z.  /.  InttruinnUnkunds,  1882,  ul  886)  to  intro- 
dnoe  ^ass  Talvsa  in  liea  of  stop-cooka.  As  glsssiloata  on  meicary, 
soeh  tsItss  do  not  neoesaarily  dstraet  fh>m  ths  nbanstlTe  power 
of  the  pomp. 

2.  The  DyiumUe  Pimp.— This  ms  inyented  in  1865  by 
H.  SprengeL  The  inatnunent^  in  its  original  (aimpleet) 
form  (f^.  3),  oonsiats  of  a  vertical 
cafkilkiy  gUn  i  tabe  a  of  about 
1  nun.  bore^  proyided  *  with  a 
latend  facanch  b  near  its  npper 
end,  wliich  latter,  by  an  india- 
rabber  joint  goremable  by  a  screw-  ^ 

ckmp^  communicates  with  a  funnel  ffl^ 
Tlie  lower  end  is  bent  into  the  "^^ 
aihape  of  a  hook,  and  dipa  i|ito  a 
pneumatio  trough.  The  yessel  to 
be  exhausted  is  attached  to  h,  and, 
in  order  to  extract  its  gas  contenti^ 
a  properly  regulated  stream  of  mer- 
enry  is  allowed  to  fall  through  the 
Tertical  tubei  Every  drop  cd  mer- 
eoiy,  aa  it  enters  from  the  funnel, 
entirely  closes  the  narrow  tube  like 
a  piston,  and  in  going  past  •  the 
place  where  the  side  tube  enters 
entraps  a  portion  of  air  and  carries 
it  down  to  the  trough  where  it  can 
be  collected.  If  the  vertical  tube, 
measuiing.  firom  the  point  where 
the  branch  comes  in,  is  a  few  inches 
greater  than  the  height  of  the  Fio.  8.--^preiigd*s 
baraneter,  and  the  ghM  and  mer-  Air-Pump. 

eury  are  perfectly  dean,  the  apparatus  sbwly  but  surely 
produces  an  almost  absolute  vacuum. 

The  great  adraatam  of  Sprsngel's  pump  lis  in  ths  simplicity  of 
its  ooostmction  and  m  ths  readinsss  with  which  it  adapts  itself  to 
the  collecting  of  the  gas.  It  did  excellent  serrioe  in  toe  hands  of 
Gnham  for  ths  sztraetion  of  gases  occluded  in  metals,  and  since 
then  has  bscoms  very  popalsr  in  sas-laboratories,  especially  in 
Britain.  Many  improyementa  upon  m  original  construction  haye 
been  propoeed.  One  of  theee  whuh  deeerves  mention  is  to  pass  the 
mercury,  bsfore  It  enters  the  **  IsIUds  "  tube,  through  a  oulb  in 
which  a  good  yaeuum  ia  maintained,  by  means  of  an  ordinary  air- 
pump  or  a  sscond  "SprengeL"  (W.  D.) 

MEBCURT  was  the  Boman  god  who  presided  over 
barter,  trade,  and  all  comm^dal  dealings.  His  nature  is 
probably  more  intelligible  and  simple  than  that  of  any 
otlier  Boman  deity.  His  very  name,  which  ib  connected 
with  merx,  mercator,  Ac.,  shows  Jtbat  he-  is  the  god  of 
merehandiBe  and  the  patron  of  merchants.  In  the  native 
Italian  states  no  merchants  and  no  trade  existed  till  the 
influence  of  the  Greek  colonies  on  the  coast  introduced 
GvBe]6»cn8tonis  into  the  cities  of  the  land.   *A11  the  usages 

'  See  IHngUf'B  Pdfttekn,  Journal^  1868 ;  sa  improysd  fonn  by 
Usewl  nsgea  is  deseribsdia  Wi0immm'$  Anmnk^  i\U  4S$,  1881. 


and  terminology  of  trader  and  all  the  religious  ceremonies 
connected- with  it^  were  borrowed  by  the  Romans  from  the 
Greeks.    It  was  no  doubt  under  the  rule  of  the  Tarquine^ 
when  the  prosperity  of  the  state  and  its  intercourse  with 
the  outer  world  were  so  much  increased,  that  merehaots 
began   to    ply  their  trade    in    Boma^    Doubtlev    the 
merchants  practised  their  religious  Oeremonies  from  the 
firsts  but  their  god  Mercurius  was  not  officially  recognised 
by  the  state  tUl  the  year  4953.a     Borne  frequency  suffered 
from  scarcity  of  com  during  the  .unsettled  times  that 
followed  the  cixpulsion  of  the  Tarquins.     Various  religious 
innovations  were  made  to  propitiate  the  gods ;  in  496  the 
Greek  worship  of  Demeter,   Dionysus,  and  Persephone 
was  established  in  the  dty  (see  Lnxs),  and  in  495  the 
Greek  god  Hsbjobb  (a,v.)  was  introduced  into  Rome  under 
the.  Italian  name  of  Mercurius  (lii^,  ii  21,  27).     Preller 
thinks  that  at  the  same  time  the  trade  in  com  was  regu- 
lated by  law,  and  a  regular  college  of  merchants  was 
instituted.     This  colUffwm  was  under  the  protection  of  the 
god;  their  annual  festival  was  on  the  Ides  of  May,  on 
which  day  the  temple  of  the  god  had  been  dedicated  at 
the  southern  end  of  the  eircua  nuustmua,  near  the  Aventine ; 
and  the  members  were    called  mercuriale$  as  well    as 
mereatorea.     The  Ides  of  May  was  chosen  as  the  feast  of 
Mercury,  ^  obviously  because    Maia  was  the  mother   of 
Hermes,  %.e.,  of  Mercury  (see  Maia);  and  she  was  wor- 
shipped along  with  her  fton  by  the  mer€uriaU»  on  this 
day.     According  to  Preller,  this  religious  foundation  had 
a  political  object ;  it  established  on  a  legitimate  and  sure 
basis  the  trade  between  Bome  and  the  Greek  glomes  of 
the  coast,  whereas  formerly  this  trade  had  been  exposed  to 
the  capricious  interference  of  the  Government  oflSdals  for 
the  year.     like  all  borrowed  religions  in  Bome^  it  must 
have  retained  the  rites  and  the  terminology  of  its  Greek 
original  (Festus,  p.  257).     Mercury  becsme  the  god,  not 
only  of  the  mercatcrea  and  of  the  com  trade^  but  of  buying 
and  selling  in  general ;  and  it  appears  that^  at  least  in  the 
streets  where  diops  were  common,  littie  chapels  and  images 
of  the  god  were  erected.     There  was  a  spring  dedicated  to 
Mercury  between  his  temple  and  the  Porta  Captna;  every 
shopman  drew  water  from  this  spring  on  the  Ides  of  May, 
and  sprinkled  it  witii  a  laurel  twig  qver  his  head  and  over 
his  goods,  at  the  same  time  entreating  Mercury  to  remove 
from  his  head  and  his  goods  the  guilt  of  all  his  deceits 
(Ovid,  FoMti,  V.  673  s?.).    The  art  of  the  Boman  tradesman 
was  evidently  like  that  of  an  Oriental  tradesman  in  modem 
times,  and  the  word  mertwrialU  -inA  popularly  used  as 
equivalent  to  "  cheat."    In  the  Latin  poets  Mercuiy  ui  often 
g^ted  with  some  of  the  manifold  characters  of  the  Greek 
Hermes,  but  this  finer  conception  seems  to  have  had  no 
real  existence  in  Boman  religion. 

Bomsn  ststaettes  of  bronze,  in  which  Memuy  is  represented,  liks 
.  the  Greek  Hermes,  standing  holdinff  the  cadnceos  in  the  one  hand 
and  a  purse  in  the  other,  are  exoeeoinffly  common.  The  cadnoeas 
must  have  been  introduced  as  a  symbol  of  Mercury  at  a  very  esriy 
time,  for  it  is  found  on  Italian  coins  as  early  as  the  4th  century 
before  Christ,  and  we  learn  that  several  were  kept  as  sscred  objects 
in  the  adytum  of  the  sanctuair  at  Lavinium  (jMon.  HaL.  L  07y. 
But  its  foreign  origin  is  shown  by  the  fact  that,  although  it  was  a 
sign  6f  peace,  it  was  never  bome  by  the  feUaUs,  the  old  Itslian 
heralds.  The  very  name  is  derived  from  the  Greek  mfp^scier. 
PXeller's  view  {JtOm,  Myth.)  that  mereuHalet  and  wsmitoBjsMS 
the  same  guild  is  a  tempting  one.  but  its  truth  is  vsry  doubtnL 
Mommsen  thinks  thst  mereuriaUa  were  a  purely  local  guild»  vis.,, 
the  poffani  of  the  Circus  valley. 

MEBCUBY,  in  chemistry,  is  a.metal  (symbol  Hg)  which 
IB  easily  distinguished  from  all  others  by  its  being  liquid 
at  even  the  lowest  temperatures  naturally  occurring  in 
moderate  climates.  To  this  exceptional  property  it  owes 
the  synonyms  of  quiektilver  in  English  (with  the  Germana 
queeknlber  is  the  only  recognised  name)  and  of  hydroT' 
yyriiw  (fromi^water,andap)«Y»^  Bilver)inGr»oo-X*tift. 


This  metel  does  not  appear  to  have  been  known  tq  the 
anoint.  JewB».  nor  is  it  mentionAd  by  the  earlier  Qreek 
imtera.  Ifheopbrastus  (about  300  B.a)  mentions  it  .as  a 
deri'vatiYe  of  dnnabar.  With  the  alchemists  it  was  a 
substance  of  great  consequence.  Being  ignorant  of  its 
snsoeptibilily  of  freezing  into  a  compact  solid,  th^  did  not 
recognize  it  as  a  true  metal,  and  yet,  on  the  authority  of 
Cteber,.  they  held  that  mercury  (meaning  the  predominating 
element  in  this  metal)  enters  into  the  composition  of  aU 
metals^  and  is  the-  veiy  cause  of  their  metallicity.  When, 
about  the  beginning  of  the  16th  century,  chemiitiy  and 
scdentifio  medicine  came  to  merge  into  one,  this  same 
mysterious  element  of  *' mercury "  played  a  great  part  in 
the  theories  of  pathology ;  and  the  metal,  in  ^e  free  as  in 
certain  combined  states,  came  to  be  looked  upon  as  a 
powerf oi  medicinal  agent,  which  position,  on  purely  em- 
pirical* grounds,  it  continues  to  hold  to  the  present  day. 

Mercoiy  occurs  ,in  nature  chiefly  id.  the  form  of  a  red 
sulphide^  HgS»  called  cinnabar,  which,  as  a  rule,  is  accom- 
panied l>y  more  or  less  of  the  reguline  nietd, — ^the  latter 
ming  probably  derived  from  the  former  by  some  secondary 
reaotioii.  The  most  important  mercury  mines  in  Europe 
are  those  of  Almaden  in  Spain  and  of  Idxia  in  Illyria; 
iiheee  until  lately  furnished  the  bulk  of  the  mercury  of 
commerce^  but  they  are  now  almost  eclipsed  by  the  ridi 
deposits  of  New  Almaden '  in .  California.  •  Ck)n8iderable 
quantities  of  mercury  are  said  to  be  produced  in  China  and 
in  Japan ;  minor  deposits  are  being  worked  in  the  Bavarian 
Palatinate^  in  Hungeuy,  Transylvania,  Bohemia,  and  Peru; 
At  S^mtkAan  the  OTO  f  orms  mighty  veins  traversing  micaceous 
schists  of  the  older  transition  period ;  in  Illyria  it  is  dis- 
seminated in  beds  of  bituminous  schists  or  compact  lime- 
stone of  more  recent  date. 

Chemically  speaking,  the  extraction  of  mercury  from  its 
ores  is  a  simple  matter.  Metallic  mercury  is  easily  vola- 
tilized, and  separated  from  the  gangue,  at  temperatures  far 
below  redness,  and  cinnabar  at  a  red  heat  is  readily  reduced 
to  the  metallic  state  by  the  action  of  iron  or  lime  or 
atmospheric,  oxygen,  the  sulphur  being  eliminated,  in  the 
first  case  as  sulphide  of  iron,  in  the  second  as  sulphide 
and  sulfate  of  calcium,  ui  the  third  as  sulphurous  acid 
gas.'  To  the  chemical  mind  a  cl<»e  iron  retort  would 
suggest  itsdf  as  the  proper  kind  of  apparatus  for  carrying 
out  these  operations,  but  this  idea  is  acted  upon  only  in 
a  few  small  estabUslunents, — ^f or*  instance,  in  that  of  Zwei- 
farOcken  in  the  Palatinate,  where  lime  is  used  as  a  decom- 
posing agent  In  all  the  large  works  the  decomposition 
of  the  cinnHbar  is  effected  by  the  direct  exposure  of  the 
ore  to  the  oxidizing  flame  of  a  furnace,  and  the  mercury 
Tapoor,  which  of  course  gets  diffused  through  an  immense 
mass  <rf  combustion  gases,  is  sought  to  be  recovered'  in 
more  or  less  imperfect  condensers. 

At  Almtd«n  this  roasting  diftOUtion  is  effected  in  prismatic 
ftunaosi,  yrhioh,  by  a  eeoondnpper  (brick)  grating  are  divided  into 
two  flats,  the  lower  one  aerring  for  the  generation  of  a  wood  fire, 
while  the  upper  aooommodates  the  ore,  which  is  introduced  through 
an  opening  m  the  dome-ehaped  root  To  avoid  an  exceieive  dila- 
tion of  the  mercury  vaponr  with  combustion  gaaee,  part  of  these  are 
led  oat  laterally  into  a  chimney  uid  the  rest  allowed  to  strike  up 
tiuongh  the  heap  of  ore.  The  Luge  mass  of  metalliferous^vapour 
prodnoed  passes  out  through  a  system  of  pipes  inserted  laterally  into 
the  dome  and  so  arranged  that  they  follow  first  a  descending  and 
then  an  ascending  plane,  to  lead  ultimately  Into  a  condensation 
chamber  which  oommonieates  in  its  turn  with  a  chimney. .  The 
pipes  an  formed  each  of  a  Luge  number  of  elongated  pear-shaped 
eartiienwarS  adapters  (called  aluddt\  which  an  telescoped  into 
one  another  as  in  the  ease  of  the  iodine-distillation  apparatus,  the 
Joints  being  luted  with  clay.  *  The  lowest  row  of  afudels,  which 
lie  in  the  line  of  intersection  of  the  two  inclined  planes,  an  pierced 
with  holss  beldw,  so  that  what  arrives  ss  liquid  mercury  then 
nns  out  into  a  gutter  leading  to  a  reservoir.  What  of  mereury 
imgcm  nmsl]^  unoondensed  in  the  alndels  passes  into  the  chamber, 
Hhs  ftBtSDtlon  being  to  have  it  condensed  then ;  in  reality  a  Isige 
pBuposttoB  ol  the  aMreory  passes  cut  through  the  ohinmey.  (and 
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thioQgh  the  numerous  leaks  In  the  aludeU)  into  the  aftmcspbcre 
to  pouoa  the  surrounding  v^tation  and  the  workmen.  Similar 
fumaoes  to  the  Almaden  ones  an  used  In  Idria  and  at  Hew 
Almaden  >  only  the  condensation  apparatus  an  a  little  lass  Im* 
perfect  But  m  all  three  pUoee  the  foes  of  metal  is  v«y  eoosldnw 
able ;  at  New  Almaden  it  ie  said  to  amount  to  eloee  upon  40  per  eeot; 
The  mercurv  obtained  is  purified  mechanically  Ij  strtfnfaig  it 
through  dense  linen  begs,  and  then  sent  out  into  oommene  inlsaiher 
bafls,  or  in  wnnu^t-iron  bottles  provided  with  screw  olqgs^  each 
holding  about  76  lb  avoirdupoisL 

Accordmg  to  Ballinff's  MetaUyrgiadU  ChenUe  (Bonn. 
1882),  the  production  or  mercury  in  the  yean  named  was 
as  follows : — 

Anstria>  exclusive  of  Hungary  (1880) , 869  tons; 

Hungaiy(1879) igo     „ 

8|«n(1878) ^ 929 

United  States  (1876) « 2054     „ 

Assuming  the  amount  to  bo  the  same  from  year  to  Tear, 
this  gives  a  total  of  3687  tons. 

The  price  of  the  metal  is  subject  to  immense  fluctuations ; 
it  generally  ranges  from  2s.  to  7s.  6d.  a  pound  avoirdupois. 

Commercial  mercury,  as  a  rule^  is  vezy  pure  chemically, 
so  that  it  needs  only  to  be  forced  through  chamois  leather 
to  become  flt  for  all  ordinary  applications ;  but  the  metal, 
having  thtf"  power  of  dissolving  most  ordinary  other  metals, 
is  very  liable  to  get  contaminated  with  these  in  the  laborn- 
toiy  or  workshop,  and  requires  then  to  be  purifled.  For 
this  purpose  a  great  many  chemical  methoids  have  been 
proposed,  which,  however,  all  come  to  this,  that  the 
base  admixtures  are  sought  to  be  removed  by  treatment 
with  nitric  acid,  oil  of  vitriol,  or  other  agents  which  act 
preferably  on  the  impurities.  The  best  of  these  methods 
is  that  of  Briihl,  who  shakes  the  metal  with  a  solution  of 
5  grammes  of  bichromate  of  potash  and  a  few  cubic  centi- 
metres of  sulphuric  acid  in  one  litre  of  water,  until  the  red 
chromate  of  mercury,  first  produced,  has  disappeared,  and 
its  place  been  taken  by  green  chromic  sulphates.  Tbe^ 
supernatant  liquor  and  diromic  scum  are  vnated  away  .by 
a  powerful  jet  of  water,  and  the  dean  metal  is  dried  smd 
filtered  through  a  perforated  paper  filter.  The  only  really 
exhaustive  method  is  redistillation  out  of  a  glass  apparatus. 
Unfortunately  the  operation  is  difficult  of  execution,  as 
merpury  *' bumps''  badly  on  boiling;  but  this  can  be 
avoided  by  distiUing  the  metal  in  a  perfect  vacuum  An 
ingenious  apparatus  for  this  purpose,  in  which  the  distilled 
metal  itself  is  made  to  keep  up  the  vacuum,  was  con- 
structed lately  by  Leonhard  Weber.  A  U-tube,  the  limbs 
of  which  are  longer  than  the  height  of  the  barometer,  is 
filled  with  pure  mercury,  and  inverted,  the^one  limb 
being  made  to  dip  into  a  vessel  with  pure,  the  other 
into  another  containing  the  impure^  mercury.  This  seoond 
limb  is  inflated  above  so  that  the  meniscus  is  about  the 
middle  of  the  bulb.  This  bulb  is  heated,  and  [the  oona^^ 
quenoe  is  that  the  metal  there  distils  over  into  the  firet 
limb  to  add  to  the  supply  of  pure  metal,  the  impure 
rising  up  in  the  second  by  itself  to  maintain  »  oonstant 
level  Dewar  has  modified  the  apparatus  so  that  there 
is  no  need  of  a  supply  of  pure  metal  to  start  with. 
Absolutely  pure  mercury  does  not  at  all  adhere  to  anyt 
surface  which  does  not  consist  of  a  metal  soluble  in  mercury. 
Hence  the  least  quantity  of  it^  when  placed  on  a  sheet  of 
paper,  forms  a  neatly  rounded-off  globule,  which  retains  its 
form  on  being  rolled  about^  and,  when  subdivided,  breaks 
up  into'a  nuinber  of  equally  perfect  globules.  The  pteaenui 
in  it  of  the  minuteiit  trace  ol  lead  or  tin  causes  it  to  **  draw 
tails."  A  very  impure  metal  mav  adhere  even  to  |^aa^ 
and  in  a  glass  vessel,  instead  of  .Uie  norma,  convex,  form 
an  irregular  flat  memseua. 

Jhrcpertiet, — ^The  pure  metal  ir  silver-whits^  and  retains 
its  strong  lustre  even  on  long  exposure  to  ordinanr  air. 
At-38^  a,  a,-87*:?  F^9ilLStSiril^itJreeaw, 
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wifcli  oonniderabk  oontraetiotv  into  a  compact  mass  ot 
regular  oetahedra,  wliich'caii  be  cut  with.a  knife  aad  be 
flattened  under  the  hammer. .  The  specific  grayity  of  the 
frozen  metal  is  14'39 ;  that  of  the  liquid  metal  at  0*  C.  is 
13*595  (water  of  4*  C.  - 1).  Under  760  mm.  pressure 
it  boils  at  357'-d  p.  (675*1  Fahr.)  (RegnAult).  At  veiy 
bv  temperatures  it  seems  to  be  absolutely  devoid  of 
Tolatility  (Faraday);  but  from  - 13*  C.  upwards  fRegnault) 
it  exhibits  an  appreciable  vapbur  tension. 

The  following  table  gives  the  tensions  "p,"  in  millimetres 
of  mercury  of  0*  C,  for  a  series  of  centigrade  temperatures 
^  tf"  according  to  Regnault :— ^ 

<-  0*  10*       20*       50'  100'  IW  SCO* 

JJ--02  03        -04        -11  75  4-27  19.-90 

<-  250*  800*          860*  400*  460*  5i()0* 

p-7$-75  242-1        668-2  1688  8884  6520 

According  to  the  same  authonty,  its  average  coefficient 
of  expansion  k  per  degree  C.  is  aa  follows :  — 

o-ibo*  c.  0-200*  a  0  -soo*  c. 

ife- -0001815  -0001841  '0001866 

or  1/5510  1/5482  1/5859 

Its  specific  heat  in  the  liquid  state  is  *03332 ;  that  of 
^e  frozen  m^tal  (between  -78*  and  -40*  C.)  is  -0319 
(Regnault).  Its  electric  conductivity  is  ^V  of  that  of  pure 
tilver  (Matthiesen).  Its  conductive  power .  for  heat  .is 
greater  than  that  of  water,  and  is  proved  (by  Herwig)  to 
be  perfectly  constant  from  40*  to  160*  C.  Its  vapour 
density  (air  of  the  same  temperature  and  pressure  *  1)  is 
6-976  (Dumas),  or  100*93  for  hydrogen  si.  Hence  its 
molecular  weight  (H,  »-  2)  is  201  -86.  The  atomic  weight, 
by  chemical  methods,  was  found -200'0  (Erdxnann  and 
Marchand);  hence  mercury-vapour  molecules  consist  of 
single  atoms.  Mercury  does  not  appreciably  absorb  any 
chemically  inert  gas. 

Mercury  is  id  constant  requisition  in  the  laboratory.  It 
is  used  for  the  collecting  and  measuring  of  gases,  in  the 
constmctio])  of  thermometers,  barometers,  and  manometers, 
for  the  determination  of  the  capacity  of  vessels,  and  many 
other  purposes.  In  medicine  it  serves  for  the  preparation 
Cf  mercurial  ointment  and  of  "hydrargyrum  cum  creta" 
(the  chief  component  of  <'blue  pills  ") ;  both  are  obtained 
by  diligently  triturating  the  metal  with  certain  proportions 
of  grease  and  chalk  respectively  until  it  is  ".deadened,"  f.e., 
subdivided  into  invisibly  small  globules  (s^  below). 

Alloyt, — Mercuiy  readily  unites  directly  with  all  metals 
(except  iron  ^d  platinum)  into  what  are  called  amalgams. 
Ill  some  cases  tiie  union  takes  place  with  considerable 
evolution  of  heat  and  large  Inodification  Of  the  mean  pro- 
perties of  the  components.  Thus,  for  instance^  sodium 
when  rubbed  up  with  mercuiy  unites  with  it  with  deflagra- 
tion and  formation  of  an  alloy  which,  if  it  contains  more 
than  2  per  cent  of  sodium,  is  hard  and  brittle,  although 
sodium  IS  as  soft  as  wax  and  mercury  a  liquid.  Liquid 
amalgams  of  gold  and  silver  are  employed  for  gilding  and 
silvering  objects  of  copper,  bronze,  or  other  base  metal 
The  amalgam  is  spread  out  on  the  surface  of  the  object 
by  means  of  a  brush,  and  the  mercury  then*  driven  off 
by  the  application  of  heat,  when  a  polishable,  firmly 
adhering  film  of  the  noble ,  metal  remains.  Copper 
amalgam  containing  from  25  to  33  per  cent  of  the  solid 
metal,  when  worked  in  a  mortar  at  100*  C,  becomes  highly 
plastic^  but  on  standing  in  the  cold  for  ten  or  twelve  hours 
becomes  hard  and  crystalline.  Hence  it  is  used  for  the 
stuffing  of  teeth.  A  certain  amalgam  of  cadmium  is 
similarly  employed. 

QzuIm. — There  are  two  oxidet  of  i^orcory,  namely,  an  oxide, 
H^,  called  mercnrous,  and  another,  HgO,  called  mercuric  oxide. 
The  latter  cui  be  produced  directly  by  keeping  the  metal  for  a  long 
time  ia  air  at  a  temperatare  somewhat  oelow  its  boiling  point, 
when  the  oxide  is  ^anally  formed  as  a  red  powdery  solia.  Tliis 
*Bl>d  baa  kog  been  known  as  '^red  precipitate,"  or  a*  mvrcuriut 


praeipUdlHM  per  98,  Priestley  made  the  important  discovery  that 
the  "precii>itate"  when  heated  to  doll  redness  is  reduced  to  metal, 
with  evolntioa'of  what  has  since  been  known  as  oxyn^en  gas ;  bat  it 
was  reserved  fpr  Lavoisier  to  eonectly  interpret  tma  experiment, 
and  thoa  to  establish  our  present  views  on  the  conatitntion  of 
atmospheric  air.  The  oxioa  is  easily  prepared  by  heating  any 
nitrate  of  the  metal  as  long  as  nitrons  fnmes  are  seen  to  so  off 
(when  it  rematna  as  a  scaly  maas,  black  when  hot,  red  after  cooling), 
or  else  by  precipitating  the  solution  of  a  mercoric  salt  with  excesa 
of  cansfic  potash  or  soda,  when  it  comth  down  as  an  amoiphooa 
yellow  precipitate;  which  ia  free  of  combined  water.  Mercuroue 
oxidc^  a  black  soHd,  can  be  obtained  only  indirectlpr,  by  the  decom- 
position of  meroorous  salts  with  fixed  caoatic  alkahes.  Both  oxidea 
are  insoluble  id  water,  bat  diasolve  in  certain,  and  oombine  with 
all,  aqueona  adds  with  formation  of  mercury  salta  and  elimination 
of  water.    Thoa,  for  instance, 

Hg,0+2HNO,-H,04-H&CNO,)„ 
" g  sitrate 


HgO  +  2lHrO,-H;0  +  Hg(NO,), . 
'    Mereurto  flltrate. 

TK»  iiTtbYKtai— When  metallic  meroaiy  ia  set  aside  with  its  own 
weight  of  nitrio  add  of  1*2  spedfio  gravity,  at  ordinary  tempera- 
tares,  thp  normal  mercorons  salt  Hg^KOt]^  is  gradnally  prodnced, 
and  after  a  day  or  tw  ia  found  to  have  separated  oat  in  colooriesa 
crystals.  These  are  soluble  (somewhat  sparinglr)  in  water  acidn- 
lated  with  nitrio  .add,  bat  are  ^leoompofled  by  the-action  o^poia 
water,  witli  formation.,  of  difficultly  soluble  basic  salts.  When 
this  salt  (or  the  metal  itself)  is  treated  with  excees  of  nitric  add  it 
is  oxidiied  into  mercuric  nitrate  Hg(KO|)s,  a  white  crystalline  salt, 
readily  soluble  iai  water  without  decomposition. 

Th§  Sulphates,— 'Cold  aqneoua  sulphuric  add  doea  not  act  npon 
mercury,  Vt  the  hot  conoentratea  acid  converts  it  first  mto 
mercuroua.and  then  into  mercurio'  sulphate^  with  evdution  of 
sttlpburoua  add. 

Hg,  +  2Hg80^-2H,0  +  SO»+Hg^4, 
Hg«S04  +  SH^O^  -  2H,0  +  SO, + 2HgS04 . 

Both  salts  form  white  crystalline  magmas.  The  mereuooa  salt 
is  difficultly  eolnble  in  water,  and  consequently  produdble  by 
precipitation  of  the  nitrate  with  sulphuric  aad.  Tne  mercurio  salt, 
when  trwted  with  water,  ia  decomposed  with  formation  of  a  yellow 
insoluble  basic  salt,  which  has  Ions  been  known  as  tutpdhwn  nUtu* 
raU,  Its  compodtion  is  80^.  SllflO  when  prodnced  by  excess  of 
hot  water.  Mercuric  sulphate  ia  of  importance  chiefly  as  forming 
the  bans  for  the  manufacture  of  the  two  chlorides. 

Tht  Chlorida.  —These  areJ)oth  extendvely  used  medicinal  agents. 
The  mercurio  salt,  HgCI^  known  in  thedidn^  as  eorrodve  snb- 
limate,  is  prepared  by  mixing  the  sulphate  intimately  with  common 
salt,  and  subjecting  the  mixture  to  sublimation,  a  little  binoxide 
of  mannnose  being  added  to  oxidiie  the  mercurona'salt,  which  is 
generally  present  as  an  impurity.  Theprocess  is  conducted  r  in  i 
^asa  flaak  Duried  in  a  hot  sand-bath.  'Wneirthe  decomposition  is 
accomplished,  the  sand  is  removed  from  the  upper  half  of  the  flask 
and  the  temperatare  raised  so  that  the  chloride  HgCl,  produced 
sublimes  up  and  condenses  in  the  npper  part  as  a  "sublimate." 
The  salt,  as  thus  produced,  forms  compact  cirstalline  crusts,  which, 
when  heated,  melt  into  a  limpid  liquid  before  volatilizing.  It  is 
soluble  in  water,  100  parts  of  which  at  10*,  20*,  100*  dissolve  «'67, 
7 'SO,- 54  parts  of  salt  Corrodye  sublimate  dissolves  in  8  parts  of 
alcohol  and  in  i  parts  of  ether.  This  salt,  on  account  of  Its 
solubility  in  water,  is  a  deadly  .poison.  Mercurous  chloride,  Hg|CI« 
better  known  aa  "  cslomel "  (hom  xtOJij  fair,  and  fi4\ms,  blade, 
because  it  becomes  dead-black  when  treated  with  ammonia,  mer- 
curic chloride  yielding  a  white  product),  is  prepared  by  mixing 
eorrodve  sublimate  witn  the  proper  proportion  of  metallic  mercury 
(HgCl, :  Hg)  or  mercuric  sulphate  with  aalt  and  mercury  in  the 
proportions  of  HsSO^  :  Hg  :  2KaCl,  and  subjecting  the  mixture  to 
sublimation  in  glasa  flasks.  The  salt  Hg^C^  is  thus  obtslned'  in 
the  form  of  white,  opaque,  crystalline  crusts,  which,  when  heated, 
.volatilize,  without  previously  melting,  into  a  mixture  of  HgCl^ 
and  Hg  vapour,  which,  on  cooling,  recombine  into  calomel  Tor 
medicinal  purposes  the  sublimate  is  reduced  to  an  impalpable 
powder,  washea  with  water  to  remove  any  corrosive  sublimate  that 
may  be  present,  and  dried.  Being  insoluble  in  water,  it  acts  far 
less  violently  on  the  organism  than  mercurio  chloride  does.  Its 
action,  no  d6ubt,  is  due  to  its  very  gradual  conversion  .in  the 
stomach  into  mercury  «nd  corrosive  sublimate.  Finely  divided 
calomel  can  be  produced,-  without  trouble,  by  the  precipitation  of  a 
solution  of  mercuroiis  nitrate  with  hydrochloric  add  or  common 
salt ;  but  this  preparation  is  liable  to  be  contaminaited  with 
mercuroua  nitrate,  and,  even  when  pure,  has  been  found  to  act  far 
more*  violently  than  ordinary  ealomcl  does.  Hence  its  use  is  not 
tolerated  by  the  pharmacopoeiaa  Accordinff  to  Wshler  a  mercuroua 
chloride,  more  nearly  ci^uivaleut  to  the  sublimed  article,  is  produc- 
ible by  heating  corrosive  sublimate  solution  with  sulphurous  add^ 
2HgCl,  +  H^0,+  H,0-HiS04+2Ha  +  HgjCl,. 
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The  writer  ie  nnable  to  eay  whether  WiShler*B  calomel  hai  erer. 
found  its  way  anywhere  into  medicinal  practice. 

The  lodidas, —Tht  mercuric  salt  Hgl,  is  produced  in  two  ways, 
▼ix.,  first  by  mixing  the  two  elementary  components  in^mately 
and  subjecting  the  mixture  to  sublimation,  and  secondly  bv  pre- 
cipitating corrosiye  sublimate  solution  with  its  exact  e^uivsJent  of 
iodide  of  potassium.  In  -the  first  case  the  salt  is  obtained  In  yellow 
ciystala,  which,  on  the  slightest  touch  with  a  solid  body,  .assume 
and  then  permanently  reUm  a  rich  scarlet  colour.  The  precipita- 
tion process  at  once  yields  the  scarlet  salt  The  salt  is  msolnble 
in  water,  but  soluble  in  alcohol  and  in  iodide  of  potassium  solution. 
The  mercurous-  salt  Hg,I,  is  obtained  by  precipitatiuff  mercurous 
nitrate  with  Iodide  of  potassium  as  a  dirtv-green  powder  insoluble 
in  water.    Both  iodides  are  used  medicinally. 

Thf  iffuljiAtcief.— Mercurous  sulphide,'  HgsS,  does  not  seem  to 
exist  The.  mercuric  salt,  HgS,  exists  !«  two  modifici^tions,  of 
which  one  is  amorphous  and  has  a  black  colour,  while  the  other  is 

arstalline  and  red.  The  black  one  is  obtained  by  precipltatiour  of 
utions  of  mercuric  salts  with  excess  of  sulphuretted  liydrogeiu 
or.  by  direct  synthesis.  .  The-*  right  proportions  of  mercury  and 
fionsrs  of  sillphur  are  rubbed  toother  in  a  mortar  until  the  whole 
is  oonTerted  into  a  jet-blAck  uniform  powder.  This  preparation 
(the  mthiopt  mineralit  of  the  pharmaceutist),  howercr,  is  apt  to  be 
contaminated  with  uncombinea  sulphur  and  merottrr.  Application 
of  a  gentle  heat  causes  exhaustiye  combination.  The  red  sulphide, 
HgS,  occurs  in  nature  as  cinnabar,  and  can  be  produced  artindallT 
firom  the  black.  The  artificial  preparation,  known  as  yermilion,  fs' 
U^Uy  yalued  as  the  moet  brilliant,  stable,  and  innocuous  of  all 
mmenl  red  pigments.  Yermilion  can  be  produced  from  the  black 
sulphide  in  two  ways,  viz.,  first  by  subliroatioh,  and  ieoondly  hf 
treatment  of  it  with  fixed  alkaline  sulphide  solution.  Recording 
to  Bruuner,  100  parts  of  mercury  are  mixed  intimately  with  88  parts 
of  flowers  -of  sulphur,  and  the  mthiops  is  digested,  with  constant 
agitation,  in  a  solution  of  25  parts  of  potash  in  150  parts  of  water  at 
45*  G.  (the  water  lost  by  evaporation  being  constantly-replaced),  until 
the  preparation  has  come  up  to  its  maximum  of  fire  and  brilliattcy, 
ii^ich  takes  a  good  many  hours.  Purely  sublimed  yermilion  has  a 
compai^ti rely  dull-colour,  and  must  bs  nianipulated  with  alkaline 
sulpnide  solution  to  giye  it  the  necessary  fire.  The  action  of  the 
allcaline  sulphide  consists  probably  in  this,  that  it  dissolves  succes- 
siye  instalments  of  the  amorphous  preparation  end  redeposits  them 
in  the  crystslline  form. 

Miretirie  DerivcUivu  tf  Am,mtmia.—{X)  Recently  precipitated 
oxide  JigO  is  digested,  cold,  in  carbonic-acid*free  ammonu,  and 
tiie  miktoi%  allowed  to  stand  for  a  fsw  daya  The  liquor  is  then 
decanted  off,  and  the  precipitate  washed  with  alcohol  and  then 
with  •«ther. '  and  dried  over  sulphurio  acid.  The  product  is  a 
vellow  solid  base  (*'  Millon's  base  *)  of  the  oompoeition 
KA  +  ^HgO  4-  H.0  ^  NgHg40 .  2HsO  -I-  2H,0 . 

It  is  insoluble  in  alcohol  and  in  ether,  and  requires  18,000  parts 
of  cold  witer  for  its.  solution.  It  readily  unites  with  all  acids, 
forming  salts,  which,  as  a  rule,  are  insoluble  in  water.  Hence  all 
ordinary  salt  solutions,  When  shaken  with  the  base,  kct  decomposed 
with  elimination  of  the  base  of  the  salt  Thus,  for  instance,  eren 
such  salts  as 'alkaline  nitrates,  chloridea.  or  sulphates  are  decom- 
posed wi(9i  formation  of  solutions  of  caustic'alkaii. 

(2)  A  body  K,Hg4l,+2HsO,  is.,  of  the  composition  of  the  iodide 
corresponding  to  the  oxide  in  (1),  is  produced  as  a  brown  precipitate 
vhen  ammonia  or  an  ammonia  salt  is  added  to  a  solution  of  mercuric 
iodide  in  iodide  of  potassium  mixed  with  large  excess  of  caustic 
{X>tash  or  soda  ("  Kessler's  ceagent ").  In  yery  dilute  solutions  of 
ammonia  Nessler's  res^t  produces  only  a  brown  or  yellow  color- 
ation, which,  howeyer,  is  so  intense  that  iri^imth  of  ammonia  in 
about  60  cubic  centimetres  lof  liquid  beoomee  clearly  visible. 

<8)  The  chloride  ITH^g.Cl  of  the  "ammonium"  KH,Hff  is 
produced  as  an  insoluble  white  precipitate  when  ammonia  is  added 
to  a  aolution  of  corrosive'  sublimkte.    This,  substance  is  known  in 


idenncai  witn  (8),  and  is  ot>tamed  by  Doiling  it  with  sal-ammoniac 
solution.     Its  composition  is  NH|HgCL + KH4CI  -  NA  •  &8  •  ^  • 

j^Noiysif.— Any  ordinary  solid  mercury  compound,  when  neated 
In  a  sublimation  tube  with  carbonate  of  «>da,  yields  a  aublimate  of 
metallic  mercury,  which,  if  necessary,  needs  only  to  be  scraped 
together  with  a  wooden  spill  to  unite  into  visible  globules.  iVom  any 
mercuiT'Salt  solution  the  metal  is  precipitated  by  digestion  with  a 
niece  of  bright  copper-foiL  The  precipitated  mercury  forms  a  coat- 
ing on  the  copper,  which  beoomee  silvery  on  being  rubbed  with 
blotting  paper.  When  the  quicksilvered  copper  is  heated  in  a  sub- 
limation tube,  it  reaasumes  its  red  colour  wiui  formahon  of  asub- 
limate  of  mercury. 

Solutions  of  mercurous  salts  with  hydrochloric  acid  jrive  a  wbite 
raedpitate  of  calomel,  which,  after  filtration,  is  easily  mentified  by 
Its  baeoming  iet-black  on  treatment  with  ammonia.  From  mercuiis- 
solutions  hydrochloric  acid  precipitates  nothing;  but  stannous, 
diloride,,  in  its  twofold  capadfy  as  a  chloride  and  a  reducing  agent, 


yieldaapracipitataof  ealomeL  On  addition  of  an  «zeen  of  numi 
the  precipitate  becomes  grey  through  conversioh  into  finely  divided 
quickrilver.  Sulphuretted  hydrogen,  when  added  verjr  grsdnallw 
to  an  add  roercunc  solution,  gives  at  first  an  almost  white  precipi- 
tate, which,  on  addition  of  more  and  more  reagent,  assumes  ao^- 
eessively  a  yeUow,  oranee,  and  at  last  jet-black  colour.  The  bUok 
pwdpitate  is  HgS,  which  is  identified  by  its  great  heaviness^ 
and  by  its  being  insoluble  in  boiling  nitric  and  in  boiling  hydro- 
chloric add.  A  mixture  of  the  two  (aqua  regie)  dissolve!  it  as 
chloride.  (W.  D.) 

TherapetUtei  of  Mercury. 
The  use  of  merctiry  as  a  therapeutic  agent  is  of  com^ 
paratively  recent  date.  To  the  Greeks  and  Romans  its 
value  was  unknown,  and  the  Arabian  physicians  only  used 
it  for  skin  affections^.  It  was  not  till  the  middle  of  ti&e 
16th  century  that  the  special  properties  of  mercury  were 
fully  appreciated,  but  since  that  time  the  metal  has  con- 
tinued to  hold  a  high  though  fluctuating  value  as  a 
medicine.  At  first  the  metal  in  a  finely  divided  state  or 
in  Yapour  was  used ;  but  very  soon  its  various  compounds 
were  found  to  be  endowed  with  powers  even  greater  than 
those  of  the  metal  itself,,  and  with  the  discovery  of  new 
compounds  the  number  of  mercurial  medicines  Ins  largely 
increased. 

The  preparations  now  in  use  may  be  thus  classified.  ^1) 
Of  the  preparations  containing  metallic  mercury  the  chief 
members  are  blue  pill  (pilula  hydrargyri),  grey  powder 
(hydrargyrum  cum  creta),  and  blue  ointment  (unguentum 
hydrargyri).  The  first  consists  of  mercury,  liquorice  root^ 
and  confection  of  roses,  the  second  of  mercury  and  chalk, 
the  third  of  mercury,  suet,  and  krd.  The  power  of  the 
three  preparations  seems-  to  depend  on  the  fine  state  of 
subdivision  of  the  mercury  they  contain ;  mereoiy  in  its 
ordinaxy  liquid  state  seems  devoid  of  medicinal  properties 
It  is  thought  by  some  that  the  fine  subdivision  of  the 
metal  leads  to  the  formation  of  a  litUe  oxide,  and  that  the 
efificacy  of  the  preparations  4n  part  depends  on  this.  (2) 
Three  oxides  of  mercury  are  employed  in  medicine^ — the 
red,  from  which  is  made  red  precipitate  ointment  (unguen- 
tum hydrargyri  ozydi  rubri),  the  yellow,  an  allotropie  form 
of  the  red,  and  the  black  oxide.  The  yellow  and  black 
oxides  suspended  iu  lime  water  form  respectively  yellow 
and  black  wash  (lotio  flava  and  Idtip  nigra).  (3)  The 
chlorides  of  mercury  form  a  very  important  grovgz 
calomel  (hydrargyri  subchloridum)  is  a  white  heavy 
powder ;  corrosiye  sublimate  (hydrargyri  perchloridum)  is 
a  heavy  crystalline  substance.  (4)  Two  iodides  are  used 
medicinally ;  they .  are.  known  from  their  colour  as  the 
green'  and  red  iodides.  (5)  Nitrate  of  mercury  enters  into 
Uie  composition  of  a  powerful  caustic  known  as  the  add 
nitrate  of  mercury.  It  is  also  the  active  principle  of  dtrine 
ointment  (unguentum  hydrargyri  nitratis).  (6)  In  this  dase 
only  ammoniated  mercary  and  its  ointment  commonly 
known  as  white  precipitate  ointment,  are  contained.  Ot 
the  many  compounds  not  induded  in  the  above  elasdfica- 
tion  the  oleate  and  albuminate  are  the  most  important 

Ifercurisl  prepafations  are  largely  employed  as  estemal  appli- 
cations. Several  of  them  are  potent  agents  for  the  destmctioa  of 
the  lower  forms  of  animal  life,  and  hence  are  employed  to  destroy 
parasites  having  their  habitat  in  skin,  hair,  and  dothin^  The 
white  and  red  predpitate  ointments  are  specially  effective  in  the 
destruction  of  pediculi,  and  blue  ointment  is  occasionally- used  for 
4he  same  purposs.  Corrodve  sublimate'  is,  however,  the  meet 
energetic  of  tne  nuercurial  paraaiUddes,  and  recent  obeervationa 
seem  to  show  that  it  is  superior  to  almoet  all  other  substances  as 
a  germ  destroyer.  It  is  sometimee  used  to  get  rid  of  ringworm. 
It  should  be  remembered  that  corrodve  snbUmate  is  a  powerful 
irritant  to  the  'skin,  and  alsoVn  active  poison. 

Acid  nitrate  of  mercury  ia  a  caustic,  and  by  it  warts  and  small 
'  growths  are  sometimes  removed ;  it  is  also  one  of  the  cajatics  ooca* 
donsllv  applied  to  prevent  the  spread  of  lupus. 

In  sKin  diseases  mercurial  preparations  are 'laigdy  used,  eneoially 
in  some  forms  of  eczema.  A  few  grains  of  ue  red  ozioe  or  oif 
ammoniated  mercury  in  an  ounce  of  sine  ointment  are  often  found 
of  great  service  in  this  ailment ;  dtrine  ointment  is  also  nsefuL 
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Olamak.MtianA  b  not  iniutiiig,  bat  nthar  tends  to  sootlie..  It 
fa  tharefon  aometimflt  applied  to  irritsble  raahea ;  in  praritas'  ani 
it  fa  of  ipadal  -Talua.  ifercnxial  preparations  are  not  uioallj  found 
ef  benefit  in  aealy  eniptlona.  In  acne  a  weak  solution  of  corroeiTo 
snbUiBAta  is  often  most  efTeotiTa. 

FMpantions  of  meroniy  are  often- need  to  beal  nlcers,  especially 

oaa  of  STpbilitic  origin.  Black  wash  is  one  of  the  comntonest 
applieatkns  for  tbis  porposeu  The  red  oxide  ointment  fa  at  times 
SBploysd  to  stimnlAte  indolent  nleers,  and  it  fa  capable  of  remov- 
ing eonibenat  grannlations  (^rond  flesh),  which  sometimes  letsid 
the  healing  of  woonds. 

Mercury  fa  hugely  nsed  sztemally  to  promots  the  absorption  of 
infiammatofry  prodacti^  especially  in  the  neighbouhood  of  Joints. 
The  bins  ointment  fa  frsqoently  employed  for  thfa  pnrposa,  moi« 
tfnlj  a  plaster  containing  mereary  or  a  mereniial  Imiment  Tor 
rfsenng  the  absorption  oF  soitie  (Derbyshifs  neck)  ths  ointment 
fifths  red  iodide  fa  often  relied  on,  espscially  in  Inaia,  where  it  fa 
Cvstomaiy  to  expose  the  patient^s  neck  to  the  son  after  mbbing  it 
with  the  ointaunt  In  enkigements  of  the  liyer  and  spleen  ths 
epplioatioo  of  mercnrial  ointment  sometimes  ssems  to  promote  re- 
daction in  site. 

Taken  internally  in  oontinaed  doaea,  mercury  produces  a  peculiar 
aflbct  known  ss  saliration.  First  a  metallic  taste 'fa  sxperienced; 
Hue  fa  followed  hj  sorsnesi  of  ths  gums,  sn  undue  flow  of  laliva, 
and  fcBtor  of  the  ueath.  Farther  adminfatration  of  the  drug  may 
mcreass  greatly^  the  saliTuy  flow,  and  also  lead  to  swelUng  of  the 
iongoe,  uoeration  of  the  mouth,  and  even  disease  of  the  jaw-bone. 
At  the  same  time  the  Uood  becomea  impoverished,  and  fererishness 
with  loss  of  flesh  oocnrs.  A  single  large  doee— rarely  too  a  single 
small  dose  may  produes  some  ofthe  aboTe  symptoms.  They  may 
sfao  foUow  the  ixuudation  of  the  metsl  or  its  comnonnd^  or  their 
absorption  through  the  skin.  The  long-continued  inhalation  of 
Ihavapoor  of  mercurr  ar«ts  likewiss  on  the  nerrous  irstem,  caus- 
ing a  peonlisr  kind  €d  tmnbUnA  Mercurial  tremor  Is  sometimes 
sBen  in  looking-gfass  makers,  often  in  thoss  who  work  in  quick- 
siNer  mines. 

Internally  mercury  fa  chiefly  giren  for  two  purposes— (1)  to 
cheek  inflammation  and  cauee  the  absorption  of  the  products  it 
^res  riss  to^  sad  (2)  to  antagonize  the  syphilitic  virus  and  remove 
the  evifa  it  cansss.  Soms  yean  sgo  the  belief  in  -the  power  of 
mcreuiy  to  eontrol  inflammation- was  almost  universal,  and  it  was 
faigdy  adminfatered  in  almost  all  inflammatory  affection^  but  of 
fate  it  has  bsen  much  less  used,  both  because  it  seems  doubtful 
whether  it  has  reallv  the  power  it  was  ones  suppossd  to  hsve  snd 
beesttss  of  the  possibility  of  svil  results  from  its  continued  use. 
In  peritonitfa  sad  iritfa  it  fa  still  often  em^lo^ed,  small  doses  of 
ealomd  being  mvea.  Kot  nnfrequently  too  it  u  administered  in 
perieaiditfa  and  hepatltii,  but  in  pneumonia,  nleurisy,  and  moet 
ether  inflammatory  affections  its  uss  fa  now  discarded  by  many 
phyaidaasL  As  an  antidote  to  the  syphilitic  poison  it  fa  still  held 
m  high  esteem,  though  opinions  vary  much  as  to  the  extent  of  its 
power.  There  can  bs  little  doubt  that*  given  in  an  early  stage  of 
the  disorder,  it  minimizes  the  secondary  symptoms ;  but  it  cannot 
be  relied  on  to  prevent  their  occurrence.  It  aids  in  removing  the 
seeondaiX'  eymptoins.  and  tends  to  the  avoidsnoe  of  tertiary 
maniCistations,  whicn  neverthelew  sometimes  occur  even  when 
mercury  has  been  i^Iy  given.  The  custom  of  givlne  mercury 
till  profViee  salivation  fa  established  has  long  bMU  abandoned; 
the  aim  now  fa  so  to  idve  it  as  to  prevent  salivation  occurring ;  for 
thfa  purposs  Una  pill,  calomel,  and  corrosive  sublimate  are  given 
in  very  small  dooea,  but  if  the  gums  become  tender  the  dose  fa 
decreased  or  the  sdminiatration  stopped. 

Mercurial  treatment  fa  sometimes.carried  out  by  rubbing  the  blue 
ointment  into  the  skin,  sometimes  by  exposing  the  patient  to  the 
fomee  of  calomel ;  qrpbilitio  eruptions  sre  often  treated  by  such 
fumigation.  More  raraly  mercury  fa  introduced  by  injecting  the 
albuminate  or  some  other  preparation  under  the  skin  or  by  means  of 
nppositoriea.  In  children  greypowder  fa  generally  used  when  mer- 
curial treatment  fa  required.     Children  beer  mercury  well. 

Blue  pill,  calomel,  and  grey  powder  are  often  used  as  purgatives, 
and  a  power  of  promoting  ue  eecretion  of  bile  fa  attributed  to 
them.  Kxperimentally  it  haa.  not  been  proved  that  the^  stimu- 
late the  liver  functiona,  but  there  fa  good  reeson  for  belfaving  that 
they  promote  the  expulaion  of  bile  from  the  body.  Gre^  powder  fa 
cqieciaUy  valued  aa  a  mild  and  efflcient  aperient  for  children,  and 
fa  often  given  in  the  early  stsgs  of  diarrhoea  to  expel  the  irritating 
contents  ofthe  bowel. 

The  nas  of  calomel  in  tropicsl  dysentery,  once  very  prevalent,  haa 
within  the  last  few  yean  been  abandoned.  (D,  J,  L.) 

MERGANSER,  a  word  originating  with  Qesner  (ffitC, 
Atdmalium,  ilL  p.  129)  ia  1555,  and  for  a  long  while  used 
in  yjigltA  as  the  genml  name  for  a  group  of  fish-eating 
Docks  possessing  great  diving  powers,  and  forming  the 
geans  Merytu  of  linnseus,  now  regarded  by  omithotogists 
u  a  Bablaiikily,  Merffiim^  of  the  Family  AwxMm,    The 
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MerganseiB  have  a  lon&  narrow  hill,  with  a  small  but 
evident  hook  at  the  tip,  and  the  edges  of  both  man- 
dihles  beset  by  numerous  homy  dehticulations,  whence  in 
English  the  name  pf  "Saw-bill"  is  frequentiy  applied  to 
them.  Otherwise  their  structure  does  not  much  depart 
from  the  Anatine  or  Fuliguline  type.  All  the  species  bear 
a  more  or  less  developed  crest  or  tuft  on  the  head.  Thrae 
of  them,  Mergua  merganaer  or  <;asfor,  4f.  ^erraior,  and  It. 
albcUui,  are  found  over  the  northern  parts  of  the  Old 
"V^orld,  and  of  these  the  first  two  also  inhabit  Kortb 
America,  which  has  besides  a  fourth  R>ecie8^  M.  cucullahu, 
said  to  have  occasionally  visited  Britain.  M.  nergamer^ 
commonly  known  as  the  Ooosander,  is  the  largest  species^ 
being  nearly  as  big  as  the  smaller  Qeese,  and  the  adult 
male  in  breedingnsttire  is  a  very  beautiful  bird,  conspicuous 
with  his  dark  glossy-green  head,  rich  salmon-coloured 
breast,  and  the  upper  part  of  the  body  and  wings  black 
and  wbite.  This  fuU  plumage  is'  not  assumed  till  the 
second  year,  and  in  the  meantime^  as  well  as  in  the  post- 
nuptial dress,  the  male  much  resembles  the  female,  havimj^ 
like  her,  a  reddish-brown  head,  the  upper  parts  greyiS- 
brown,  and  the  lower  dull  white.  In  this  condition  the  bird 
is  often  known  as  the  "  Dun  Diver."  This  species  breeds 
abundantiy  in  many  parts  of  Scandinavia,  Russia,  Siberia^ 
and  North  America,  and  of  late  years  has  been  found  to  do 
so  in  Scotland,  usually  making  its  nest  in  the  stump  of  a 
hollow  tree  or  under  a  slab  of  rock.  M.  terrator,  com- 
monly called  the  Red-breasted  Merganser,  is  a  somewhat 
smaller  bird ;  and,  while  the  fully-dressed  male  wants  the 
delicate  hue  of  the  lower  parts^  he  has  a  gorget  of  rufous 
mottled  with  black,  below  which  i«  a  patch  of  white 
feathers,  broadly  edged  with  black.  The  male  at  other 
times  and  the  female  always  much  resemble  the  preceding. 
It  is  more  numerous  than  the  QooBander,  with  a  somewhat 
more  southern  range,  and  is  not  so  particular  in  selecting 
a  sheltered  site  for  its  nest.  Both  these  species  have  the 
bill  and  feet  of  a  bright  reddish-orange,  while  21,  albeU^ 
known  as  the  Smew,  has  these  parts  of  a  lead  colour,  and 
the  breeding  plumage  of  the  adult  male  is  white^  with  quaint 
crescentic  markings  of  black,  and  the  flanks  most  l^uti- 
fully  vermiculated — the  female  and  male  in  undress  having 
a  general  resemblance  to  the  other  two  already  described 
— -but  the  Smew  is  very  much  smaller  in  size,  and,  so  far 
as  is  known,  it  invariably  makes  its  nest  in  a  hollow  tree^ 
as  ascertained  first  by  'ffolley  {Ibia,  1859,  pp.  69  et  aeq.). 
This  kst  habit  is  shared  by  M,  eucullatuB,  the  Hooded 
Merganser  of  Korth  America,  in  sice  intermediate  between 
JIf,  aihelltu  and  M.  serrcUor,  the  male  of  which  is  easily 
recognizable  by  his  broad  semicircular  crest,  bearing  a  fan- 
shaped  patch  of  white,  and  his  elongated  subscapulars  of 
white  edged  with  black.  The  conformation  of  the  tradiea 
in  the  male  of  Jf.  merganter^  M,  aerrator,  and  if.  cueulUOui 
is  very  like  that  of  the  Ducks  of  the  genus  Clangula,  but 
M.  albellus  has  a  less  exaggerated  development  more 
resembling  that  of  the  ordinary  Fuligtda.^  From  the 
southern  hemisphere  two  species  of  Mergui  have  been 
described,  M.  oetoaetacetu  or  branliamu,  Yieillot  (If,  Did. 
cFffisL  NatunUe,  ed.  2,  ziv.  p.   222 ;  Gal.  det  Oiteawe, 


1  Hybrids  between,  as  fa  presumed,  Jf.  albeUut  and  CUn^ula 
fflaueion,  the  common  Oolden-eye,  have  been  deeeribed  and  figured 
(Eimbeck,  7*t»,  1831,  800,  Ub.  liL  ;  Brehra,  jratwffetek.  aUer  Vog. 
J)eut$ehlaHds,  p.  980 ;  Nanmano,  Fd^.  Deutsehland*,  ziL  p.  194, 
frontfapiece ;  Kjarbdlllng,  /our.  /Ur  Omithologie,  1858,  Extraheft, 
p.  29,  Ifaumannia,  1868,  p.  827,  OrnithoL  Daniea,  tab.  ly.,  wppU 
Ub.  29)  under  the  names  otMergut  anatariui,  Oangulm  tmgiulirwtps, 
and  A  not  {Clangula)  ncrgoide$,  aa  though  they  were  a  dfatinct  apedes ; 
but  the  remarks  of  M.  de  Selyi-Longchampe  {BvU.  Ac,  &.  BruaflM, 
1845,  pt  U,  p.  384,  and  1856,  pt.  11.  p.  21)  leare  Utile  room  for  doubt 
as  to  their  origin,  which,  when  the  cryptogamic  habit  and  oomnion 
range  of  their  putaUvc jparenta,  the  former  unknown  to  the  author  laat* 
naned,  fa  wwldered,  win  eecm  to  be  itlU  mote  Ukdy.      -  ^  -  - 
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torn,  ii  p.  209,  pL  283),  inhabiting  South  America,  of 
which  but  few  speciinenB  have  been  obtained,  haying  some 
general  reaemblanoe  to  M,  senxUor,  but  much  more  darkly 
ooloored,  and  M.  australis,  Hombron  and  Jacquemont 
(iiMfi.  Se.  Nat.  EooiogU,  ser.  2,  xvi,  p.  320;  Voy.  au  Pel 
Stid,  Oi$eaMX,  pL  31,  %  2),  as  yet  known  only  by  ^e  unique 
example  in  Uie  Paria  Museum  procured  by  the  French 
Antarctic  expedition  in  the  Auckland  Islands.  This  last 
species  may  po^ps  b^  found  to  visit  New  Zealand,  and 
should  certainly  be  looked  for  there. 

Often  associated  with  the  Mergansers  is  the  genus 
M^rffondta,  the  so^adled  Torrent-Ducks  of  South  America, 
of  which  threet  species  are  said  to  exist ;  but  they  possess 
■piny  tails  and  have  their  wings  armed  with  a  spur. 
Whether  they  should  be  referred  to  the  Merginm  or  the 
jKrumolifrifUB— the  Spiny-tailed  Ducks  proper — is  a  ques- 
tion that  further  investigation  must  decide.  (a.  n.) 

HERQvUI,  a  district  of  British  Burmah,  between  9*  58' 
and  1 3*  24'  N.  lat  It  forms  the  southernmost  district  of  the 
Tenasseiim  division,  and  is  bounded  on  the  N.  by  Tavoy, 
£.  and  S.  by  Siam,  and  W.  by  the  Bay  of  Bengal,  with 
an  area  017810  square  miles.  Two  principal  ranges  cross 
Mergui  from  north  to  south,  running  almost  parallel  to 
each  other  for  a  considerable  distance,  with  the  Tenasserim 
liver  winding  between  them  till  it  turns  south  and-^ows 
through  a  narrow  rocky  gorge  in  the  westernmost  range 
to  the  sea.  Amongst  these  mountain  ranges  and  their 
subsidiary  spurs  are  several  fertile  plains,  densely  clothed 
with  luxuriant  vegetation.  Indeed,  t|ie  whole  district,  from 
the  water's  edge  to  the  loftiest  mountain  on  the  eastern 
boundary,  may  be  regarded  as  almost  unbroken  forest,  only 
73  square  miles  being  under  cultivation.  The  timber  trees 
found  towards  the  interior,  and  on  the  hjgher  elevatipns, 
are  of  great  size  and  beauty,  the  most  valuable  being  teak, 
ihairgcM  {Hopea  odorcsta\  horgnymg  (pipUrocarpua  tuber- 
e^lahu),  Ac  The  coast-line  of  the  district^  studded  with 
an  archipelago  of  two  hundred  and  seven  islands,  is  much 
broken,  and  for  several  miles  inland  is  very  little  raised 
above  sea-level,  and  is  drained  by  numerous  muddy  tidal 
creeks.  Southwards  of  Mergui  town  it  consists  chiefly  of 
few  mangrove  swamps  alternating  with  small  fertile  rice 
plains.  After  passing  the  mangrove  limits,  the  ground  to 
the  east  giadujily  rises  till  it  Iwoomes  mountainous,  even 
to  the  bulks  of  the  rivers,  and  finally  oolminates  in  the 
grand  natural  barrier  dividing  British  Burmah  from  Assam. 
The  four  principal  rivers  are  the  Tenasserim,  Le-gnya, 
Bakchan,  and  FtJouk,  the  first  three  being  navigable  for  a 
eonaiderahle  distance  of  their  course.  Goal  is  found  in  the 
district  on  the  banks  of  the  Tenasserim  and  its  tributaries. 
Qoldy  copper,  iron,  and  manganese  are  also  found  in  various 
parts  of  the  district. 

from  ths  notioas  of  tarly  tmvellen  it  appears  that  Mei^/irlken 
ondsr  SiameM  mla,  before  it  jwaeed  to  the  Burmeee,  waa  a  rich  and 
dtfuelr  peopled  eonntry.  On  iU  oocupation  by  the  Britiah  in 
1824-26  it  waa  found  to  be  almoat  depopulated— the  Walt  *ot 
bolder  warfare  and  of  the  craeltiea  ezerdaed  by  the  Bnrmeee  oon- 


,  At  that  time  the  entire  inhabitanta  only  numbered  10, 000: 

fii  1876  thev  had  incieaaed  to  51,846  (26,767  malea  and  26,070 
fetaalea).  Claaaified  according  to  religion,  there  were— Buddhiata, 
43,760  ;llohammedana,  2688  ;  Hindua,  868  ;.  Christiana  and  othen, 
210.  The  district  containa  only  one  town  (Meigui)  with  more  than 
5000  inhabttauta.  Only  78  aquake  milea  of  the  diatrict  ana  were 
under  cultivation  in  1876.  but  thia  4rea  ia  ateadily  though  alowly 
inereaaing.  The  principal  manufacturea  are  angar-boiling  and  tin- 
raidting.  •Mergui  eamea  on  a  flouiiahing  trade  with  Kangoon, 
BaaMin,  and  the  Straita  SeUlementa.  The  chief  ezporta  conaUt 
of  rice,  rattana,  torchea,  dried  fiah,  areca-nutej- aeaamum  aeeda, 
molaaaea,  aea-aluga,  edible  birda*  neata,  and  tin.  The  ataple  importa 
are  piece  gooda,  tobacco,  cotton,  earthenware,  tea,  and  augar.  The^ 
imperU  revenue  in  1876  amounted  to  £18,208.  The  climate  ia 
lemarkahly  healthy,  the  heat  due  to  ita  tropical  aituatton  being 
modented  by  land  and  aea  breesea.  The  rainfall  in  1876  amounted 
te  1664^inche8.  The  prevalent  diaeaaes  are  simple  and  nmitteDt 
var^  hronehitia^  rhenmatiam,  and  small-poz.. 


Mkboui,  chief  town  of  the  above  district,  is  sitoated 
on  an  island  at  the  mouth  of  th»  Tenasserim  river.  The 
population  (10,731  in  1876-77)  consists  of  .many  races — 
TaJaings,  Burmese,  Malays,  Bengalis,  Madranjs,  Siamese^ 
and  GMnese.  Ck>nsiderable  trade  is  carried  on  with  other 
Burmese  ports  and  the  Straits  Settlements!  The  harbour 
admits  vessels  drawing  18  feet  of  water. 

M£RIDA,  a  city  of  7390  inhabitants  (1877),  in  the 
province  of  Badijos,  Spain,  lies  about  36  miles  by  rail 
eastward  from  Badi^oz,  on  the  Madrid  and  Bad«goz  line, 
on  a  small  eminence  on  the  right  bank  of  thi  Guadiana. 
It  IB  connected  by  a  branch  line  of  rail  with.  lierena  on 

§e  south-east  The  population  is  mostly  agricultural 
ie  city  owes  its  interest  entirely  to  its*  Roman  remains, 
which  are  numerous  and  extensive.  •  Of  these  one  of  the 
most  important  is  the  bridge  Of  8l  arches  of  granite^  erected 
by  Tn^an ;  it  is  2575  feet  long,  26  *feet  broad,  and  33  feet 
above  the  bed  of  the  river ;  it  was  unfortunately  seriously 
iiyured  during  the  siege  of  Badlgos  in  1812.  ''Of  the 
colossal  wall  Uiat  formerly  surrounded  the  town  all  that 
remains  is  a  fine  fragment,  built  of  dressed  stone,  on  the 
spot  formerly  occupied  by  the  castellum,  and  where  the 
prorisor  of  the  order  of  Santiago  afterwards  had  his 
residence  (El  Conventual).  In  the  town  are  some  relics  of 
temples  of  Diana,  Mars,  Fortuna,  Jupiter,  and  others ;  and 
the  Arco  de  Santiago^  ii  feet  high,  also  dates  from  Trtgan's 
time ;  it  has  unfortunately  beoi .  stripped  of  its  marble 
casings.  Of  the  aqueduct  from  the  laguna  of  Albuera 
thirty-seven  enormous  piers  are  still  standing,  with  ten 
arches  in  three  tiers  \>uilt  of  brick  and  granite.  To  the 
east  of  the  city  is  the  circus,  mdksuring  some  1366  by  335 
feet ;  the  eight  rows  of  seats  still  remain.  Further  east- 
ward is  the  almost  perfect  theatre^  and  near  it  are  the 
remains  of  the'lunphitheatre,  or,  as  .some  prefer  to  call  it^ 
naumachia  (Baiio  de  los  Romanos). 

Augusta  Bm/trUa  waa  built  in  26  B.a  by  the  tmsriti  of  the  fifth 
and  tenth  lesiona  who  had  'aerved  in  the  Cantabrian  war  under 
Auffuatua.  U  roae  to  great  aplendour  and  importance  aa  tho  capital 
ol  Luaitania.  During  the  Gothic  period  It  became  an  epiaeonaTMe, 
and  aeveral  provincuj  councila  known  to  htatory  were  held  there. 
It  waa  taken  by  MAaa  in  711,  and  reconquared  by  Alphonao  in  122a. 

MERIDA,  the  capital  of  the  Mexican  state  of,  Yucatan, 
stands  in  a  great  plain  in  the  north  of  the  peninsula,  on  a 
surface  of  limestone  rock,  about  25  infles  from  the  port  of 
Progreso  on  the  Gulf  of  Mexico,  with  which  it  is  connected 
by  a  railway  opened  in  1880.  .It  is  a  well-built  city,  with 
broad  streets  and  squares ;  and  the  flat-roofed  stone  houses, 
after  the  style  introduced  by  the  Spaniards,  give  a  Moorish 
colour  to  the  general  view.  Besides  the  cathedral,  an  im- 
posing edifice  of  the  16th  century,  the  bishop's  palace,  and 
the  Government  house  (all  pf  which  are  situated  in  the  prin- 
cipal square!  the  most  notable  building  is  the  ^Franciscan 
monastery  (1547-1600),  which  once  harboured  within  ita 
high  and  turreted  walls  no  fewer  than  two  thousand  friars, 
but  has  been  allowed  to  fall  into  complete  decay  since 
their  expulsioh  in  1820.  For  a  long  time  Merida  has  had 
the  reputation  of  being  one  of  Uie  principal  seats  of  culture 
in  Mexico;  and  it  possesses,  beiddes  the  ecclesiastical 
setaiinary,  schools  of  law,  medicine,  and  pharqiacy,  a  literary 
institute,  a  public  library,  a  theatre,  and  'a  considerable 
number  of  periodical  publications.  Commercially  it  has 
shared  in  the  prosperity  which  Tucatan  in  recent  years  owes 
to  the  development  of  the  Sisal  hemp  trade ;  .and  its  manu- 
factures embrace  eotton  goods,  cigars,  sugar,  and  rum.  The 
population,  estimated  kbout  1840  as  25,000,  was  found 
in  1871  to  number  33,025.  The  Mayas  still  form  numeri- 
cally the  strongest  element  Ftevious  to  the  Spanish 
conquest  the  site  of  Merida  was  occupied  by  the  Maya 
town  of  Tehoo,  which  contained  so  great  a  number  fd 
artifidai  stone-mounds  that  the  new-comers  had,  abundant 
material  for  all  their  building^.    The  foundation  ctf  ithe 


M  E  B  — M  E  B 


37 


atf  dates  from  1542,  and  it  mm  made. a  biohopric  in 
1561.     Compare  Stephen's  TMcatan, 

MERIDlEN,  a  city  of  the  United  StateSi  in  New  Hayen 
county,  jDonneeticat^  18  miles  from  New  HaveA  by  rail. 
It  Ib  a  boey  manviactaring  town ;  tha  population  has 
increased  from  3559  in  1850  to  7426,  10,495,  and  18,340 
in  1860,  1870,  and  1880.  The  Britannia  Company  abne 
employs  upwards  of  1000  hands,  and  sends  oat  every  year 
neax  iy  $3,000,000  worth  bf  Britannia  metal  and  electro- 
plat**d  goods ;  and  tin-ware,  cutlery,  brass-work,  flint  glass, 
goiu  and  woollen  goods  are  also  manufactured  in  the  town. 
The  SUte  reform  school  had  307  inmates  in  1880.  A 
forti^ed  ^tavern  erected  by  Belcher  in  1660  on  the  road , 
between  Boston  and  .New  Haven  was  the  nucleus  of 
Heriden ;  but  the  place  was  not  incorporated  as  a  town  till 
1866,  and  became  a  city  in  1867. 

H£RIM£E,  Pbospkb  (1803-1870),  novelist,  archsso- 
logist,  essayist,  and  in  idl  these  capacities  one  of  the 
greatest  masters  of  French  style  during  the  century^  was 
bom  at  Paris  on  September  28,  1803,  and  died  at  Cannes 
on  the  23d  of  the  same  month  sirty-seYen  years  later, 
having  lived"  just  long  enough  to  know  that  ruin  was 
threatening  France.  Not  many  detailf  have  been  published 
in  reference  to  his  family,  but  his  father  seems  to  have 
been  a  man^of  position  and  competence.'  M^rim^  had 
English  blood  in  his  veins  on  the  mother's  side,  and  was 
always  considered,  at  least  in  France,  to  look  and  behave 
more  like  an  Englishman  than  a  Frendunan.'  He  was 
educated  for  the  l»r,  but  entered  the'public  service  instead. 
A  young  man  at  the  time  of  the  romantic  movement,  he 
felt  Its  Influence  stQ^ngly,  though  his  peculiar  tempera- 
ment prevented  him  from  joining  any  of  the  c6teries  of  the 
period.  Tl^s  temperament  was  indeed  exhibited  by  the 
very  form  and  nature  of  the  works  in  which  he  showed 
the  influence  of  romanticism.  Nothing  was  more  prominent 
among  the  romantics  than  the  fancy,  as  M^rim^e  himself 
puts  it,  for  "  local  colour,"  the  more  unfamiliar  the  better. 
Mdrim^  exhibited  this  in  an  unusual  way.  In  1825  he 
published  what  purported  \o  be  the  dramatic  works  of  a 
Spanish  lady,  daira  Qazul,  with  a  preface  stating  circumstan- 
tially bow  the  supposed  translator,  one  Joseph  L'Estrange, 
had  met  the  gifted  poetess  at  Gibraltar.  This  was  followed 
by  a  still  more  audacious  and  still  more  successful 
guperehfric  In  1827  appeared  a  small  book  entitled  La 
Guda  (the  anagram  of  Qazul),  and  giving  itself  out 
as  translated  from  the  Illyrian  of  a  certain  Hyacinthe 
Maglanovich.  This  book,  which  has  greater  formal  merit 
than  Clara  Gazul,  is  said  to  have  taken  in  Sir  John  Bow- 
ling, a  competent  Slav  scholar,  the  Bussian  poet  Foushkin, 
and  some  German  authorities,  although  not  only  had  it  no 
original,  but,  as  M^rimte  declare^  a  few  words  of  Illyrian, 
and  a  book  or  two  of  travels  and  topography  were  the 
author's  only  materials.  In  the  next  year  appeared  a  short 
dramatic  romance.  La  Jacquerie,  in  which  all  M^rim^'s 
characteristics  are  visible — his  extraordinary  faculty  of 
local  and  historical  colour,  his  command  of  language,  his 
grim  irony, 'and  a  certain  predilection  for  tragic  and  terrible 
subjects  which  was  one  of  his  numerous  points  of  contact 
vith  the  men  of  the  Eenaissanoe.  This  in  its  turn  was 
followed  by.  a  still  better  piece,  the  Chronique  de  Charles 
/X,  which  stands  towards  the  1 6th  century  much  as  the 
JacqiterU  does  towards  the  Middle  Ages.  All  these  works 
were  to  a  certain  extent  second-hand,  being  either  directiy 
imitated  or  prompted  by  a  course  of  reading  on  a  particular 
subject.  But  they  exhibited  all  the  future  literary  qualities 
of  the  author  save  the  two  chiefest,  his  wonderfidly  severe 
sad  almost  classical  style^  and  his  equally  classical  solidity 
sad  statoMqueness  of  construction.  For  the  latter  there 
was  not  modi  pppcvtunity  in  their  subjects,  and  the  former 
required    a   certain  maturity  and    self-discipline  which 


ICtante  had  not  yet  given  to  himself.  These  were^ 
however,  displayed  fully  in  the  famous  Corsican  story  ol 
CoUmba,  published  in  tiie.  momentous  year  1830.  This, 
all  things  considered,  is  perhaps  Mdrimte's  best  tale. 

He  had  already  obtained  a  considerable  position  in 
the  civil  service,  and  after  the  revolution  of  July  he  was 
thrf  da  cabinet  to  two  different  ministers.  He  was  then 
appointed  to  the  .more  congenial  post  of  inspector  of 
historical  monuments.  M^rimte  was  a  ^bom  archseologist, 
combining  linguistic  faculty  of  a  very^  unusual  kind  with 
the  accurate  sdiolartohip  which  does  noc  always  accompany 
it,  with  remarkable  historical  appreciation,  and  with  a  sincere 
love  for  the  arts  of  design  and  construction,  in  the  former 
of  which  he  had  some  practical  skill  In  his  ofScial 
capacity  he  published  numerous  reports,  some  of  which, 
with  other  similar  pieces,  have  been  i^Bpublished  in  his 
works.  He  also  devoted  himself  to  history  proper  during 
the  latter  years-  of  th^  July  monarchy,  and  published 
numerous  essays  and  works  of  no  great  length,  chiefly  on 
Spanish,  Russian,  and  anciept  Koman  history.  He  did 
not,  however,  neglect  novel  writing  during  this  period,  and 
numerous  short  taled,  almost  without  exception  master- 
pieces, appeared,  chiefly  in  the  Bevue  de  Paris,  He  travelled 
a  good  deal,  both  for  his  own  amusement  and  on  official 
errands ;  and  in  one  of  his  journeys  to  Spain,  about  the 
middle  of  Louis  Philippe's  reign,  he  made  an  acquaintance 
.destined  to  influence  his  future  life  not  a  littie — that  of 
Madame  de  Montgo,  mother  of  the  future  empress  Eugenie. 
M^rim^  though  in  manner  and  language  the  most 
cynical  of  men,  was  a  devoted  friend,  and  diortly  before  the 
accession  of  Napoleon  IIL  he  had  occasion  to  show  this; 
His  friend  libri  was  accused  of  having  stolen  valuable 
manuscripts  and  books  horn  French  libraries,  and  M^rim^ 
took  ^his  part  so  warmly  that  he  was  actually  sentenced 
to  and  underwent  fine  and  imprisonment  «  He  had  been 
elected  of  the  Academy  in  1844,  and  also  of  the  Academy 
of  Inscriptions,  of  which  he  was  a  prominent  member. 
Between  1840  and  1850  he  ^nrote  more  tales^  the  chief 
of  which  were  Art^  OuiUoi  and  Carmen, 
.  Tlie  empire  made  a  considerable  difference  in  M^rim^'s 
life.  He. was  not  a  very,  ardent  politician,  but  all  (ps 
sympathies  y^ere.  against  democracy,  and  he  had  therefore 
noTeason  to  object  to  the  Bonapartist  rule,  especially  as 
his  habitual  cynicisni  and  his  irreligious  prejudices 
made  legitimism  distasteful  to  him.  But  the  marriage 
of  Napoleon  HL  with  the  daughter  of  Madam^  de 
Montgo  at  once  enlisted  what  was  fJways  the  strongest  of 
Mdrimde's  sympathies — the  sympathy  of  personal  friend- 
ship—on the  emperor's  side.  He  was  made  a  senator,  and 
continued  to  exercise  his  archaeological  functions ;  but  his 
most  important  rdle  was  that  of  a  constant  and  valued 
private  friend  o!  both  the  "master  and  mistress  of  the 
house,"  as  he  calls  the  emperor  and  empress  in  his  letter^ 
He  was  occasionally  charged  with  a  kind  of  irregul&r 
diplomacy,  and,  once,  in'  the  matter  of  the  emperor's 
CcMT,  he  had  to  pay  the  penalty  frequentiy  exacted  from 
great  men  of  letters  by  ^heii  political  or  social  superiors 
who  are  ambitious  of  literary  reputation.  But  for  the 
most  part  he  was  strictiy  the  "  ami  de  la  maison."  At 
the  Tuileries,  at  CompiAgne,  at  Biarritz,  he  was  a  con- 
stant though  not  always  a  very  willing  guest,  and  his 
influence  over  the  empress  was  very  considerable  and  was 
fearlessly  exerted,  Ihough  he  used  to  call  himself,  in  imitar 
tion  of  Scarron,  "le  bouffon  de  sa  majesty"  His  occupsr 
tions  during  the  last  twenty  years  of  his  life  were  numefous 
and  important,  though  rather  nondescript  He  found, 
however,  time  for  not  a  few  mprd  tales,  of  which  more  will 
be  said  presentiy,  and  for  two  correspondences,  which  are 
not  the  least  of  his  literary  achievements,  while  they  have 
an  extraordinary  intweet  of  matter,    Oneoftho^       *-*- 
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Of  the  letters  ivlich  have  beea  publuhed  as  LtitlTf  h  wim 
Jnoomnme,  the  other  of  the  letters  addressed  to  Sir  Antonio 
Fanizzi,  tixe  late  librarian  of  ^he  British  Museum.  Yariona, 
thongh  idle  and  rather  impertinent,  conjectures  have  been 
made  as  to  the  identity  of  the  ineonnve  just  mentioned. 
It  is  sufficient  to  say  that  the  acquaintance  extended  over 
many  Tears,  that  it  partook  at  one  time  of  the  character 
of  love^  at  another  of  that  of  simple  friendship,  and  that 
M^rimte  is  exhibited  under  the  most  surprisingly  diverse 
lights,  most  of  them  more  or  less  amiable,  and  all  interest- 
ing. The  correspondence  with  Fanizzi  has  somewhat  less 
personal  interest  M^rimte  made  the  acquaintance  origin- 
aQy  by  a  suggestion  that  his  correspondent  should  buy  for 
the  Museum  some  HSS.  which  were  in  the  possession  of 
Stendhal's  sister,  and  for  some  years  it  was  chiefly  confined 
to  correspondence.  But  Mdrim^e  often  visited  England, 
fdiere  he  had  many  friends  ^among  whom  the  late  Mr 
Ellioe  of  Glengarry  was  the  chief^,  and  certain  similarities 
of  taste  drew  him  closer  to  Fanizzi  personally,  while  during 
part  of  the  empire  the  two  served  as  the  channel  for  a 
kind  of  unofficial  diplomacy  between  the  emperor  and 
certain  English  statesmen.  These  letters  are  full  of  shrewd 
apayus  on  the  state  of  Europe  at  different  times.  Both 
series  abound  in  gossip,  in  amusing  anecdotes,  in  sharp 
literary  criticism,  while  both  cont&in  evidences  of  a  cynioU 
and  Rabelaisian  or  Swif  tian  humour  which  was  very  strong 
in  M^rim^  This  characteristic  is  said  to  be  so  prominent 
in  a  correspondence  with  another  friend,  which  now  lies  in 
the  library  at  Avignon,  that  there  is  but  little  chance  of  its 
ever  being  printed.  A  fourth  collection  of  letters,  of  much 
inferior  extent  and  interest,  has  been  printed  by  M.  Blaze 
de  Bury  under  the  title  of  Letiret  d  una  autre  Ineonnve, 
In  the  latter  years  of  his  life  M^rimde  suffered  very  much 
from  ill  health.  It  was  necessary  for  him  to  pass  all  his 
winters  at  Cannes,  where  his  constant  companions  were  two 
aged  English  ladies,  friends  of  his  mother.  The  terrible 
year  fotmd  him  completely  broken  in  health,  and  anticipating 
the  worst  for  France.  He  lived  long  enough  to  see  his  fears 
realized,  and  to  express  his  grief  in  some  last  letters,  and 
he  died  on  September  23,  1870. 

M^rimfe'i  duraeter  (which  haa  been  nnvamntably  eUndend 
bv  fhoM  to  whom  politksl  differences  or  hie  sarcastio  Intolennoe 
of  "  poee  "  in  litentnre  made  him  obnoxious)  was  a  peculiar  and  in 
■ome  respects  an  onfortnnate  one,  hot  by  no  means  nnintelligible, 
and  perhaps  in  a  minor  degree  not  uncommon.  Partly  by  tempera- 
men^  p«rtlj  it  is  said  owing  to  some  childish  experience,  when  he 
dSsQoveied  that  he  had  been  doped  and  determined  never  to  be  so 
sAsin,  not  least  owing  to  the  example  of  Bevle,  who  was  a  friend 
01  his  family,  and  oi  whom  hs  saw  much,  Mirimfe  appears  at  a 
comparativuy  early  age  to  have  imposed  npon  himself  as  a  dntj  the 
maintenance  of  an  attitude  of  sceptical  indifference  and  sarcastic 
eritioism.  He  certainly  succeeded.  Alfhouffh,.  as  has  been  said,  a 
man  of  singularly  warm  and  affectionate  feelings,  he  obtained  the 
endit  of  being  a  eold-hearted  cynic ;  and,  although  he  was  both 
lldependent  and  disinterested,  he  was  abused  ss  a  hanger*on  and 
taad-eater  of  the  imperial  court  Both  imputations  were  wholly 
ondeserved,  and  indeed  were  prompted  to  a  great  extent  by  the 
ftsentment  felt  by  his  literarv  equals  on  the  otoer  side  at  the  cool 
ridicule  with  which  he  met  tnem.  But  he  deserved  in  some  of  the 
bad  as  well  as  many  of  the  good  senses  of  the  term  the  phrase  which 
we  have  applied  to  him  of  a  man  of  the  Benaissanee.  He  had  the 
warm  partisanship  and  amiability  towards  friends  and  the  scorpion- 
like sting  for  hii  foes,  he  had  the  ardent  delight  in  learning  and 
especially  in  matters  of  srt  and  belles  lettres,  he  had  the  scepticism, 
the  voluptuousness,  the  curious  delisht  in  the  contemplation  of  the 
horrible,  which  marked  the  men  of  utters  of  the  humanist  period. 
like  them  he  was  a  man  of  the  world,  and  a  man  who  without  any 
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ness  liked  a  king^s  palace  better  than  a  philosopher's  hoi 
Like  them  he  had  an  acute  judgment  inmatters  pf  business,  and  like 
them  a  singular  consciousness  of  the  nothingness  of  things.  Even  his 
literary  work  has  this  Bensisesnce  character.  It  is  tolerably  ex- 
tensive, amounting  to  some  seventeen  or  eighteen.volumes,  but  its 
bulk  is  ntft  great  for  a  life  which  was  not  short,  and  which  was 


as  throwing  side  lights  on  history.  Bather  more  than  snotbar.thfaA 
co^sirts  of  the  official  work  which  has  .Been  already  allnded  to — 
reiports,  essays,  short  historical  sketches,  the  chief  of  which  latter  is 
a  nistoiy  of  Pedro  the  Cruel,  end  another  of  the  curious  pretender 
known  in  Russian  story  as  the  false  Demetrins.  Sonne  of  tha 
literary  essays,  such  as  those  on  Beyle,  on  Ti^igoenief,  Itc,  where 
a  personal  element  enters,  sre  excellent  Against  others  and  aninst 
the  larger  historical  sketches— admirable  as  they  are— U.  Taine's 
criticism  that  they  want  life  has  some  force.  Aiey  are,  however, 
all  marked  by  M^iimfe's  admirable  style,  by  his  seund  and  aoeorats 
scholarahip,  nis  strong  intellectual  grasp  of  whatever  he  handled. 
his  cool  unprejudiced  views,  his  marvellous  faculty  of  designing  sna 
proportionmff  the  treatment  of  his  work  It  is,  however,  in  the 
remaining  third  of  his  work,  consisting  entirely  of  tales  efther  in 
narrative  or  in  dramatic  form,  and  especuJly  in  the  CBrmsr,  that  his 
fall  power  is  perceiTed.  He  translated  a  certain  number  6f  things 
(chiefly  from  the  Russian) ;  but  hie  fame  does  not  rest  on  theae,  «a 
his  slready-mentioned  youthful  supercheries,  or  on  hit  later  semi- 
dramatic  worka.  There  remain  about  a  score  of  tales  extending  in 
point  of  compoeition  over  exactly  forty  year%  and  in  length  mm. 
that  of  CoUmbOt  the  longeat^  which  fiUs  about  one  hundred  and  Hfbr 
pages,  to  that  x>t  L'Snlhrnnent  d$  Ut  lUdotUe,  which  fills  just  half 
a  dosen.  They  are  unquestionably  the  best  things  of  their  kind 
written  during  the  century,  the  only  lumvaUu  that  can  challenge 
comparison  with  them  bring  the  very  beet  of  Oantier,  and  one  or 
two  of  Baliae.    The  motivea  are  sufficiently  different.    In  T  ~ 


eeeupied  at  least  nominally  in  little  else.  About  a  third  of  it  con- 
aista  of  the  letters  slreaay  mentioned,  which  will  always  be  to 
those  who  delight  in  psaonsl  literature  the  most  sttractive  part, 


mentioned,   which  will  always  be  to 

isl  literature  the  most  sttractive  part, 

and  which,  thongh  in*a  fogmcntary  fashion,  sre  really  important 


and  Mateo  Falcone^  the  Corsican  point  of  honour  is  drawn  on ;  in 
Carvun  (written  apparently  after  reading  Sorrow's  Spanish  booksX 
ths  gipsy  character ;  in  La  Finui  «Flu§  and  Lokit  (two  ct  the 
fineet  of  all),  certain  grisly  superstitions,  in  ths  former  oass  thsit 
known  in  a  mildsr  form  aa  the  ring  given  to  Venus,  in  the  latter  a 
vsriety  of  the  were-wolf  fancy.  Anhu  OuiUoi  is  s  ainsniar  satire 
full  of  sarcastic  pathos  on  popular  morality  and  reUglon  ;  La 
Chambn  BUw,  an  18th-century  eanU.  worthy  of  Gr^billon  for 
grace  and  wit,  and  superior  to  him  in  delieacy  ;  Tht  Oc^iun  ^fOia 
BsdMM  just  mentioned  is  a  periect  jpieee  of  deecriptiim  ;  VAVU 
Aubain  u  sgain  satirical  ;  La  Double  Uivrim  (the  anthorship  of 
which  was  objected  to  H^rimte  when  he  wns  elected  of  the 
Academy)  is  an  e7*.roIse  in  analysis  strongly  impngnatsd  with 
the  spint  of  Stendhal,  but  better  written  than  anything  of  tiist 
writers.  Theee  stories,  with  hii  letten,  assure  Mttimte?  plaoa  In 
literature  at  the  very  head  of  the  French  proee  writers  of  the  eeatuy. 
Hs  had  undertaken  an  edition  of  Brantdme  for  ths  Bffilioth^ne 
Els^virienne,  but  it  was  never  completed. 

MMm^'s  works  have  only  been  gradually  mthliahed  sines  his 
death.  The  latest,  Tk$  LeUen  to  Faniagi,  which  have  also  np> 
peered  in  English,  bean  date  1881.  There  ia  as  yet  no  nnifoAi 
or  handsome  edition,  but  almost  eveiyihing  ia  obtainable  in  the 
eoUeotions  of  MK.  Chaipentier  and  Gahnann  Ldvy         (Gl  BA^ 

MERINO.    See  Shbp  and  Woox.. 

MERIONETH  rWelsh  MeirionydS^  a  maritime  coifnty 
of  North  Wales,  is  bounded  N.  by  Carnarvon  and  Denbigl^ 
S.E.  by  Denbigh  and  Montgomeiy»  and  W.  by  Cardigan 
Bay.  It  is  triangular  in  shapes  its  greatest  length  north- 
east to  south-west  being'  45  milesy  and  its  greatest  breadth 
north-west  to  south-east  about  30  iniles.  The  area  is  385, 2.9 1 
acres,  or  about  600  square  miles.  Next  to  Carnarvon,  Meri- 
oneth is  the  most  mountainous  county  in  Wales.  If  the 
scenery  is  less  bold  and  striking  than  that  of  Cainarvon, 
it  excels  it  in  richness,  variety,  and  picturesque  beauty. 
Its  lofty  mountains  are  interpenetrated  by  dark  deep  deUs 
or  smiling  vales.  The  outlines  of  its  rugged  crags  are 
softened  and  adorned  by  rich  foliage.  The  sea  views  are 
frequently  fine^  and  rivers,  lakes,  and  waterfalls  add  a 
romantic  charm  to  the  valleys.  The  highest  summits  in 
the  county  are  the  picturesque  Cader  Idns  (which  divides 
into  three  peaks,— one,  Pen-y-Gadair,  having  an  altitade  of 
2914  feet),  Aran  Fawddwy  (2955),  Aienig^fawr  (2818), 
Moel-wyn  (2566),  Rhobell-fawr  (2360).  The  finest  valleys 
are  those  of  Dyfi,  Dysyni,  Talyllyn,  Mavifddadi,  and  Festi. 
niog.  The  river  Dyfrdwy  or  Dee  rises  10  miles  north-west 
of  Bala,  and,  after  passing  through  Bala  Lake,  flows  north- 
east by  Corwen  to  Denbighshire.  The  Dyfi  rises  in  a  small 
lake  near  Aran  Fawddwy,  and  expands  into  an  estoary 
of  Cardigan  Bay.  The  Mawddaeh  or  Maw^.frokn  the 
north  of  Aran  Fawddwy,  has  a  couzse  of  IS  iniles  south- 
west, during  which  it  ib  joined  by  several  other  streams. 
The  Dwyiyd  and  other  streams  unite  in  forming  the 
estuary  of  Th^th  Bach.    The  flne«L^(^&^ti^  thQ 
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Bbaiadr-y-Olyn  ne^r  Corwen,  Rhaiadr  Do,  and  Pistyll 
Cain,  the  latter  150  feet  high.  The  hJces  are  very 
nomeroiUy  bat  small,  the  largest  being  Bala  Iske,  ox  Pirn- 
blemere  (in  Welsh,  Llyn  Tegid,  fair  lake),  4  nules  long  by 
1  broad,  and  Uyn  Mwyngil  (lake  in  a  sweet  nook)  in  the 
vale  of  Talyllyn.  Both  are  much  frequented  by  anglers. 
On  account  of  frequent  indentations  the  coast-lins  is  about 
100  miles  long.  Sandy  beaches  intervene  between  the 
rocky  shores.  Frequent  shoals  and  sandbanks  render 
navigation  very  dangerous.  There  are  only  two  harbours 
of  importance  Barmouth  and  Aberdovey.  * 

A  mountain  tract  of  the  county  15  miles  from  north  to 
south  by  10  from  east  to  west»  stretching  from  the  coast 
inland,  is  of  the  Cambrian  age,  composed  of  grits^  quartcoee, . 
and  slates^  and  comprising  the  Merioneth^iire  anticlinal 
This  tract  is  enclosed  ou  Uie  north,  ea^t^  and  south  by  the 
Menevxan,  lingula,  Tremadoc,  and  Arenig  beds,  which  are 
pierced  by  numerous  dykes  and  intrusive  mftooon,  mostly 
greenstone.  Rhobell-fawr  is  one  of  the  greatest  igneous 
inasses  in  the  whole  area  of  the  Lingula  beds.  The  Arenig 
beds  are  interstratified  with  and  overlaid  by  accumulations 
of  volcanic  ashes,  felspathic  traps,  o^  lava  flows,  which 
form  the  rUgged  heights  of  Cader  Idris,  the  Arans,  the 
Arenigs,  Manod,  and  Hioel-wyn;  and  these  are  in  turn 
overlaid  by  the  Llandeilo  and  Bala  beds,  the  latter  includ- 
ing the  Bala  limestone.  Extensive  slate  quarries  are 
worked  near  Festiniog,  mostly  underground,  in  strata  of 
the  Llandeilo  age^  giving  employment  to  about  4000  men. 
Gold,  lead,  .copper,  and  manganese  have  been  obtained  in 
various  placea. 

Climate  and  if^Koicttiirt.— The  climato  vsries  mueh  with  the 
C'cratioa,  in  some  pUoes  being  bleak  and  cold,  and  in  others  re- 
markably equable  and  genial.  At  Aberdovey  it  ii  proverbially 
mild,  and  the  myrtle  nowi  in  the  open  air.  All  attempts  to  intro- 
duce frnita  have  prored  abortive  in  moat  parts  of  the  eoontj.  -  The 
aoil  is  generally  thin  and  poor,  with  feitile  tracts  in  the  valleySi 
A  great  portion  of  the  moes  has  been  reclaimed  within  late  yeara. 

Aoeoroing  to  the  agrienltural  retnma  for  1882,.  there  were  154,408 
ecree,  or  considerably  leee  than  half  the  total  area,  under  cvltiva- 
tion.  Of  this  as  mnch  as  110,183  acres  were  permanent  pasture, 
and  18,755  ftnder  rotation  graaaea  Of  the  17.812  acres  unoer  com 
crops,  11,282  were  under  oats  and  4807  under  badey.  Potatoes 
occaiked  2802  acres,  and  tncAips  only  1406  acrea  '  The  area  under 
woods  extended  to  15,049  acrea 

The  total  number  of  hones  in  1882  was  6088.  A  bleed  of 
ponies  is  peculiar  to  this  county  and  IContgomeiyshire.  The 
fearing -of  homed  cattle  and  dairy- jkrming  are  largely 'carried  on, 
hot  the  number  of  cattle  (87,648)  is  oohsiderably  under  the  avera^ 
of  Wales  generally.  On  the  other  hand  the  number  of  sheep  m 
1882  was  400,558,  a  larger  number  than  in  any  other  coun^  of 
Wales,  and  mnch  beyond  the  general  averags  in  the  principality. 
They  axe  a  small  hardy  breed,  which  grow  neaTy  fleecea  Goats 
firequsnt  the  loftier  crags. 

According  to  the  lateet  return  the  number  of  proprieton  was  1695, 
possessing 808,874  acres,  with  a  groas  annual  value  of  £188,258i  Of 
the  owners  1044,  or  62  per  cent,  posseeaed  lees  than  1  acre,  the 
arerage  extent  df  the  properties  being  189  acres,  and  the  average 
value  per  acre  » little  vrer  12s.  There  were  ten  proprietors  who 
possewed  orer  5000  seres,  via.  Sir  W.  W.  Wynn,  20,295  ;  R.  J.  L. 
Frioe»  17,718;  T.  P.  Lloyd,  16,975;  Mrs  Kirkby,  18,410;  Hon. 
G.  H.  Wynn,  10,504 ;  A.  J.  0.  Corbet,  9847 ;  Sir  E.  Buckley, 
87S8;  W.  2.  Oaksley,  6018;  W.  0.  Gore,  5497;  and  B.  U. 
Eiekardi^  670^ 

Ma»ufaeture$. — ^Woollen  goods  sre  mannfactuied-  in  ■  various 
plscei,  especially  at  Dolgellj.  They  are  prindpelly  ooarae  druggets, 
kcneymerea,  and  flannels.  The  knitting  of  stockings  was  a  oreat 
industry  at  the  dose  of  last  century,  the  value  of  the  tales  at^ala 
being  estimated  at  from  £17,000  to  £19,000  annually. 

AifftMyt.— The  Cambrian  Railway  skirts  the  coaat  from  Port- 
madoo  to  Aberdovey.     At  Barmouth  Junction  a  branch  of  the  same 


I  to  Dolgelly,  where  it  is  joined  bv  a  branch  of  the  Great 
Western  Railway.  Another  brsneh  of  the  Great  Western  unites 
Bala  snd  Festinicc,  and  the  latter  place  has  railway  connexion  both 
with  Llandudno  Junction  and  with  Portmadoe. 

^dminittroHon  and  Ple^mZafion.— Merionethshire  oompriies  fivs 
hundreds  and  thirty-three  civil  parish  es.  It  has  one  court  of  quarter 
fHAnt,  and  the  number  of  petty  wMaional  divisions  is  dx.  £odem- 
Bstically  it  is  psrtly  in  ths  dioceee  of  Bangor,  pertly  in  that  of  St 
Assph.    Ths  county  returns  one  member  to  parliament    There  is 


no  munidpsl  or  parliamentaiy  borough.  Ths  towns  returned  in 
1881  as  urban  eaniUry  districts  are  Bda  (1653),  Barmouth  (1512), 
Dolgdly  (2457),  Festiniog  (11,272),  and  Towyn  (8363).  Since 
1801  the  population  has  nearly  doubled.  From  29,506  in  that  year 
it  had  increased  in  1851  to  88,968,  in  1871  to  46,598,  and  in  1881 
to  54,798,  of  whom  27,576  werft  malos,  and  27,217  females. 

History  and  AfUiquitiea.—Oxi^iitiXXj  Merioneth  belonged  to  the 
territory  of  the  Ordovices,  and  under  the  Romans  it  was  induded 
in  Britannia  Seeunda,,  There  sre  many  Celtic,  Roman,  and  medi- 
eral  remains.  Caer  Drewyn  on  the  Dee,  neac  Corwen,  was  a  British 
camp  There  are  numerous  cromlechs  in  Tarious  parte  of  the  county, 
especiallv  near  the  sea-coast.  The  Via  Oeeidentalia  of  the  Romans 
passed  tnrough  Merioneth  from  south  to  north,,  and  at  Tomen- 


y-Mur  was  joined  by  a  branch  of  the  South  Watling  Street,  the 
Castell  Tomen-y*Mur  being  supposed  to  be  identical  with  the 
Roman  station  of  Heriri  Mona     The  immense  ruin  of  Castel-y- 


Bere  was  oriAnally  one  of  the  laroeat  castles  in  Wdes,  but  has  not 
been  occupied  .since  the  time  of  Eaward  I.  During  the  Wars  of  the 
Roees  the  castle  of  Hsrlech,  still  a  flne  ruin,  was  held  by  the 
Lancastrians,  and  was  the  last  in  Wales  to  surrender.  Of  eeded- 
astical  remains  the  most  important  is  C^mer  Abbey,  founded  by  the 
Cistercians  in  1198,  a  veiy  Hue  ruin  containing  architecture  of 
various  periods  from  Norman  to  Perpendicular.  There  are  numerr 
oua  interesting  old  churches. 

MERLIN.     See  Falook. 

MEBMAIDS  AKD  MERMEN,  in  the  popular  mythology 
of  England  and  Scotland,  are  a  class  of  beings  more  or  less 
completely  akin  to  man,  who  have  their  dwelling  in  the  sea, 
but  are  capable  of  living  on  land  and  of  entering  into  social 
relations  with  men  and  women.^  They  are  easily  identified, 
at  least  in  some  of  their  most  important  aspects,  with  the 
Old  Qerman  Meriminni  or  Meerfrau,  the  IcelandicJSaf gnfai 
Margygr,  and  Marmennill  (mod.  Marbendill),  the'  Danish 
Hafmand  or  Haremind,  the  Irish  Merrow  or  Mermach, 
the  Marifr-Morgan  of  Brittany  and  the  Morforwyn  of 
Wales ; '  and  £ey  have  variooa-  points  of  resemblance  to 
the  vodyany  or  water-eprite  and  the  nxsalka  or  stream-fairy 
of  Russian  mythology.  The  typical  mermaid  (who  is 
much  more  frequently  described  than  the  merman)  has  the 
head  and  body  of  a  woman,  usually  of  exceeding  lovelineflB» 
but  below  the  waist  is  fashioned  like  a  fish  witib  scales  and 
fins.  Her  hair  is  long  fmd  beautiful,  and  she  is  often 
represented,  like  the  Russian  msalka^  as  combing  it  with 
one  hand  while  in  the  other  she*  holds  a*  looking-glass.  At 
other  times,  like  the  rnsalka^  .she  is  seen  engaged  in  tha 
more,  prosaic  occupation  of  wadiing  or  beating  clothes ;  but 
this^  asj  for  example^  in  Hugh  Miller's  terrible  Loch  Slin 
legend,  is  a  sign  of  some  impending  calamity^  For  a  time 
at  least  a  mermaid  may  become  to  all  appearance  an  ordi- 
nary human  being ;  and  from  a  very  striking  Irish  legend 
(''The  Overflowing  of  Lough  Neagh  and  liban  the  Mer- 
maid," in  Joyce's  Old  Celtie  Bomaneet).  it  is  evident  that  a 
human  being  may  also  for  a  time  be  transformed  into  a 
mermaid. 

The  mermaid  legends,  both  English  and  other,  may  be 
grouped  as  follows.  A*  A  mermaid  or  mermaida  either 
voluntarily  or  under  compulsion  reveal  thinge  that  are  ahoid 
to  happen.  Thus  the  tvro  mermaids  (merewtp)  Hadeburc 
and  Sigelint»  in  the  Ifibelungenlied,  disclose  his  future 
course  to  the  hero  Hagen,  who,  having  got  ix)e8es8ion  of 
their  garments,  which  tiieyhad  left  on  the  shore,  compels 
them  to  pay  ransom  in  this  way.  According  to  Reeeniua, 
a  mermaid  appeared  to  a  peasant  of  Samsoe,  foretold  the 
birth  of  a  prince,  and  moralized  on  the.  evils  of  intem- 

'  The  name  tnermaid  is  compounded  of  the  A.'-d.  men,  a  lake,  and 
motgd,  a  maid;  bu^  thoagh  mere  wifooean  in  Eteowulf,  mere-maid  does 
not  appear  till  the  Middle  English  period  (Chaucer,  RomatuU  qf  the 
Boee,  so.).  In  Cornwall  the  fishermen  say  mertf-wwide  and  wmtf 
SMM.  The  connexion  with  the  sea  rather  than  with  inland  waters 
appears  to  be  of  later  origin.  'f  The  Henndd  of  Martin  Mesr* 
(Boby*B  Traditione  t/ Ltmoaehire,  toL  11.)  is  an  example  of  the  older 
force  of  the  word;  and  each  "meer*womea"  are  known  to  the 
coontiy-folk  in  various  parts  of  England  («.^.,  at.Newport  in  Bhro^ 
shire»  when  the  town  is  some  day  to  be  drowned  by  the  woman  s 
agency). 

*  See  Bhys.  "  Welsh  Fail?  Talee.*"  in  T  Oymmrodor,  1881,  1882. 
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perance,  &c  {K<mg  Fredmchs  dm  anderu  ^r&nUej 
Copenhagen,  1630,  p.  302).  B.  A  Mermaid  imparts 
supernatural  povfera  to  a  human  being.  Thus  in  the 
beautiful  story  of  "The  Old  Man  of  Cury "  (m  Hunt's 
Popular  Romances  of  the  West  of  England,  1871)  the  old 
man,  instead  of  silver  and  gold,  obtains  the  power  of  doing 
good  to  his  neighbours  by  breaking  the  spells  of  witchcraft, 
chasing  away  diseases,  and  discovering  thieves.  John 
Reid,  the  Cromarty  shipmaster,  was  more  selfish, — ^his 
"wishes  three"  being  that  neither  he  nor  any  of  his 
friends  should  perish  by  the  sea,  that  he  should  be  unin- 
terruptedly successful  in  everything  he  undertook,  and  that 
the  lady  who  scorned  his  love  should  scorn  it  no  more. 
C.  A  mermaid  has  soTne  one  under  her  protection,  and.  for 
wrong  done  to  her  tcard  exacts  a  terrible  penalty.  One  of 
the  best  and  most  detailed  examples  of  this  class  is  the 
story  of  the  "  Mermaid's  Vengeance "  in  Mr  Hunt's  book 
already  quoted.  D.  A  mermaid  falls  in  love  with  a  humAn 
being,  lives  with  him  as  his  lawful  wife  for  a  tim^,  and  then, 
some  compact  being  unjoittingly  or  intentionally  h-ohen  by  him, 
departs  to  her  true  home  in  the  sea.  Here,  if  its  mermaid 
form  be  accepted,  the  typical  legend  is  undoubtedly  that 
of  Melusinct,  which,  being  made  ti^e  subject  of  a  full-fledged 
romance  by  Jean  d' Arras,  became  one  of  the  most  popular 
folk-books  of  Europe,  appearing  in  Spanish,  German, 
Dutch,  and  Bohemian  versions.  Melusina,  whose  name 
may  be  a  far-off  echo  of  the  Mylitta  (Venus)  of  the 
Phoenicians,  was  married  to  Raymond  of  Lusignan,  and 
was  long  afterwards  proudly  recognized  as  one  of  their 
ancestors  by  the  Luxembourg,  Rohan,  and  Sassenayp 
families,  and  even  by  the  emperor  Henry  VII.  Her  story 
will  be  found  in  Baring  Gould's  Myths  oftlie  Middle  Ages. 
£.  A  mermaid  falls  in  love  with  a  man,  and  entices  him  to 
go  and  live  tffiih  her  below  the  sea;  or  a  merman  tnns  ths 
affedivn  or  •  captures  the  person  -of  an  earthbom  maiden. 
This  form  of  legend  is  very  common,  and  has  naturally 
been  a  favourite  with  poets.  Macphail  of  Colonsay 
successfully  rejects  the  allurements  of  the  mermaid  of 
Corrievrekin,  and  comes  back  after  long  years  of  trial  to 
the  maid  of  Colonsay.^  The  Danish  ballads  are  especially 
full  of  the  theme ;  as  "  Agnete  and  the  Merman,"  an  ante- 
cedent of  Matthew  Arnold's  "Forsaken  Merman";  the 
"Deceitfuf  Merman,  or  Marstig's  Daughter";  and  the 
finely  detailed  story  of  Rosmer  Hafmand  ^No.  49  in 
Grimm). 

In  relation  to  man  the  mermaid  is  usually  of  evil  issue 
if  not  of  evil  intent.  She  has  generally  to  be  bribed  or 
compelled  to  utter  her  prophecy  or  bestow  her  gifts,  and 
whether  as  wife  or  paramour  she  brings  disaster  in  her 
train.  In  itself  her  sea-life  is  often  represented  as  one  of 
endless  delights,  but  at  other  times  a  mournful  mystery 
and  sadness  broods  over  it.  The  fish-tail,  which  in  popular 
fancy  forms  the  characteristic  feature  of  the  mermaid,  is 
really  of  secondary  importance;  for  the  true  Teutonic 
mermaid — ^probably  a  remnant  of  the  great  cult  of  the 
Yanir — ^had  no  fish-tail;'  and  this  symbolic  appendage 
occurs  in  ^uch  remote  mythological  regions  as  to  give  no 
clue  to  historical  connexion.  The  Tritons,  and,  in  tSe 
later  representations,  the  Sirens  of  classical  antiquity,  the 
Phoenician  Dagon,  and  the  Chaldean  Cannes  are  all  well- 
known  examples ;  the  Ottawas  and  other  American  Indians 
have  their  man-fish  and  woman-fish  (Jones,  Traditions  of 
the  North  Am.erican  Indians,  1830) ;  and  the  Chinese  tell 
stories  not  unlike  our  own  about  the  sea-women  of  their 
southern  seas  (Dennis,  FolJdore  of  China,  1875). 

Quasi-historical  instances  of  the  appearance  or  capture  of 

»See  Leyden'a  "The  Mcnnaid,"  in  Sir  WalUr  Scott's  Border 
Minstrelsjf. 

«  Karl  Blind,  "  New  Finds  in  Shetlimdie  md  Welsh  Folk-X/ore,''  in 
QenUmwCf  Mag<mns,  1882. 


mermaids  are  common  enough,*  and  senre,  wiUi  tJie  freqiie&t 
use  of  the  figure  on  signboards  and  coats  of  arms,  to  show 
how  thoroughly  the  myth  had  taken  hold  of  the  popular 
imagination.^  A  mermaid  captured  at  Bangor,  en  the 
shore  of  Belfast  Lough,  in  the  6th  century,  was  not  only 
baptized,  but  admitted  into  some  of  the  old  calendars  as  a 
saint  under  the  name  of  Murgen  (Notes  and  Queries^ 
Oct.  21,  1882)  and  Stowe  (Annates,  under  date  1187) 
relates  how.  a  man-fish  was  kept  for  six  months  and  more 
in  the  castle  of  Orforde  in  Suffolk.  As  showing  how- 
legendary  material  may  gather  round  a  simple  fact, 
the  oft-told  story  of  the  sea-woman  of  Edam  is  particu- 
larly interesting.  The  oldest  authority,  JoL  Gerbrandua 
a  Leydis,  a  Carmelite  i^onk  (ob,  1504),  tells  (Atmales, 
&c,,  Frankfort,  1620)  how  m  1403  a  wild  woman 
came  through  a  breach  in  the  dike  into  Purmerlake,  and, 
being  found  by  some  Edam  milkmaids,  was  ultimately 
taken  to  Haarlem  and  lived  there  many  years.  Nobody 
could  understand  her,  but  she  learned  to  spin,  and  was 
wont  to  adore  the  cross.  Ocka  Scharlensis  (Chronifk  van 
Friedand,  Leeuw.,  1597)  reasons  that  she  was  ifot-  a  fish 
because  she  could  spin,  and  she  was  not  a  woman  because 
she  could  live  in  the  sea ;  and  thus  in  due  course  'she 
got  fairly  established  as  a  genuine  mermaid.  Yoemaer, 
who  has  carefully  investigated  the  matter,  enomerateif  forty 
writers  who  have  repeated  the  story,  and  shows  that  the 
older  ones  speak  only  of  a  woman  (see  "  Beschr.  van  de 
zoogen.  Meermin  der  stad  Haarlem,"  in  VerK  van  de  H6U, 
Maatsch,  van  K.  en  Wet,,  part  23,  No.  1786).  As  for  the 
stuffed  mermaids  which  have  figured  from  the  days  of  Bar> 
tholomew  Fair  downwards,  it  is  enough  to  mention  that 
exhibited  in  the  Turf  Coffee-house,  London,  in  1822, 
and  carefully  drawn  by  Cruikshank  (compare  Chambers, 
£ook  of  Days), 

The  best  aoconnt  of  the  inermaid-myth  is  in  Baring  Oonld'a 
Jfyths  of  the  Middle  Ages,  See  also^  besides  works  already  men- 
tioned, Pontoppidan,  who  in  his  logically  crednlooa  war  collects 
much  matter  to  prove  the  existence  of  mermside ;  Maillet,  TsUi" 
amed,  Hague,  1766  ;  Grimm,  Deutaehe  Mythalogie,  L  404,  and 
Altddn.  Heldenliedsr,  1811 ;  Waldron's  IkseHption  and  Train's 
JfisL  atvd  Stat.  Ace  of  the  Jsle  of  Man;  Folklore  Society's  Rteord^ 
ToL  ii  ;  Napier,  }£Ut.  and  Trad,  Tales  connected  with  tJke  South  ejt 
Scotland ;  Sebillot,  Traditions  de  la  HauU  Bretofpu,  1882,  and 
Contes  des  Manns,  1882.  (H.  A.  W.) 

MERGE,  in  classical  geography  (Strabo,  xviL  2, 2 ;  Pliny, 
ii.  73,  V.  10 ;  PtoL,  p.  201),  was  the  metropolis  of  Ethiopia, 
situated  on  an  island  of  tiie  same  name  between  the  Nile 
anl  the  Astaboras  (Atbara).  The  ''island"  is  only  an 
inaccurate  name  for  the  fertile  plain  between  the  two 
rivers.  This  Meroe,  first  mentioned  by  Herodotus  (ii  29 
sq.),  succeeded  an  older  Ethiopian  kingdom  of  Napata  lower 
down  the  Nile,  originally  subject  to  and  civilixed  from 
Egypt,  but  which  afterwards  became  independent  and  even 
sent  forth  an  Ethiopian  dynasty  to  reign  in  Egypt,  to  which 
thQ,  So  and  Tirhaka  of  the  Bible  belonged  (see  Ethiopia). 
The  name  of  Meroe  in  the  form  Merawi  is  now  giyen  to 
Napata.  The  later  Meroe  retained  its  independence  when 
Egypt  fell  under  foreign  sovereigns.  Diodoms  (iiL  6) 
described  it  as  entirely  controlled  by  the  priesthood  till  a 
native  prince  Ergaknenes  destroyed  the  sacerdotal  caste  in 
the  time  of  Ptolemy  IL  Queen  Candace  (Acts  viiL  27) 
was  probably  sovereign  of  Meroe;  see  Lepsius's  Letters, 
Eng.  tr.,  pp.  196,  206;  and  comp.  Strabo,  xviL  1,  54  for 

'  Compare  the  strange  acconnt  of  the  qnaai-haman  creatniee  found 
in  the  Nile  given  by  Theophylaotaa,  Historias,  viiL  16,  ppt  299-802 
of  Bekker's  ed. 

«  S«e  the  paper  in  Jour,  Brit  Arch,  Ats,,  zzxriii.,  1882,  by  H.  8. 
Cnmiiig,  who  points  oat  that  mermaids  or  mermen  occur  in  the  anna 
of  Earls  Caledon,  Howth,  and  Sandwich,  Viscounta  Boyneand  Hood, 
Lord  Lyttleton,  and  Scott  of  Abbotsford,  as  well  as  in  thceeof  the 
Ellis,  Byron,  Pheni,  Skeffington,  and  other  families.  The  English 
heralds  represent  the  creatures  with  a  single  tail,  th«  Fkench  and 
Qennjui  heralds  frequently  with  a  double  one.  '  ^  ^  (^  — 
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a  Qoaeo  O&adaoe  in  ADgT]8ki8'&  time  when  the  Bomans 
xmder  PstcpoxoB  adyanced  to  Napata.  Meroe  vas  Tinted 
bf  Qieek  merchantB ;  and  the  astronomical  expedition  of 
;&ato8theoes  determined  its  latitude  with  great  accuracy. 
An  •  exploring  party  in  the  reign  of  Nero  found  that  the 
countrjr  below  Heroe,  formerly  the  site  of  many  towns, 
had  become  almost  wholly  waste  (Pliny,  vi.  29).  From 
the  6th  to  the  14th  century  of  our  era  the  Christian 
Jacobite)  realm  of  Dongola  occupied  the  place  of  the  older 
kingdom.  The  ruins  of  Meroe  and  Napata  were  fuUy 
eiq>lored  by  Lepsius  in  1844,  and  the  monuments  are 
pictured  in  his  Denkmdler. 

MERSEBURO,  the  chief  town  of  a  district  of  the  same 
name  in  the  Prussian  province  of  Saxony,  is  situated  on 
the  river  Saale,  10  miles  to  the  south  of  Halle  and  17  to 
ihe  west  of  Leipsic  It  consLBts  of  a  quaint  and  irregularly 
built  old  town,  with  two  extensive  suburbs,  and  contains 
six  churches  and  several  schools  and  charitable  institutions. 
The  ca&edral  is  an  interesting  old  pile,  with  a  Romanesque 
choir  of  the  11th,  a  transept  of  the  13th,  and  a  Late  Gothic 
nave  of  the  1 6th  century.  Among  its  numerous  monumen  ts 
18  that  of  Rudolph  of  Swabia,  who  fell  in  1080  in  an 
encounter  with  lus  rival  Henry  lY.  It  contains  two 
paintings  by  Lucas  Cranach.  Contiguous  to  the  cathedral 
is  the  Gothic  chateau,  formerly  the  residence  of  the  Saxon 
princes  and  the  bishops  of  Merseburg.  The  town-house,  the 
post-office,  and  the  *'  standehaus ''  for  the  meetings  of  the 
provincial  estates  are  also  noteworthy  buildings.  The 
industries  of  Merseburg  consist  of  the  manufacture  of  card- 
board and  coloured  paper,  dyeing,  glue-boiling,  machine- 
making,  calico-printing,  tanning,  and  brewing.  Its  popu- 
lation in  1880  was  15,205. 

K«nebiiiff  (<.«.,  "march -town")  is  one  of  the  oldest  towns  in 
Gennaay.  Trom  the  0th  century  down  to  1007  it  was  the  capital 
of  a  eoontahip  of  its  own  name,  and  from  968  to  1648  It  was  the  seat 
of  a  bishop.  In  the  10th,  11th,  and  12th  centuries  it  was  a  favourite 
residence  of  tiie  German  emperors,  and  at  this  time  its  fairs  enjoyed 
the  importance  afterwards  inherited  by  those  of  Leipeio.  The  town 
was  repeatedly  visited  by  destmetive  conflagrations  in  the  14th  to 
17th  oantories,  and  iflso  sttfliBred  severely  dnring  the  Thirty  Years' 
Wac  From  1656  to  1788  it  was  the  residence  of  the  dnkes  of  Saxe- 
Msneboiw.  The  great  victory  gained  by  the  emperor  Henry  I. 
over  the  finns  in  938  is  believea  to  have  been  fonght  on  the  Keusch- 
bog  near  Merseburg. 

liCERTHYB  TTDFIL^  or  Mebthtb  Ttdyii^  a  parlia- 
mentary borough  and  market-town  of  Glan^organshire, 
South  Wales,  is  situated  in  a  bleak  and  hilly  region  on  the 
river  Taff,  sjid  on  several  railway  lines,  25  miles  north- 
north-west  of  Cardiff  and  SO  east-north-east  of  Swansea. 
The  town,  which  condsts  principally  of  the  houses  of  work- 
men, is  for  the  most  part  meanly  and  irregularly  built,  and 
at  one  time^  on  account  of  its  defective  sanitary  arrange- 
ments, was  frequently  subject  to  epidemics  of  great  severity. 
Within  recent  years  great  improvements  have  taken  place, 
and  the  town  now  possesses  both  a  plentiful  supply  of 
pure  water  and  an  excellent  system  of  sewage.  There  are' 
also  some  good  streets  with  handsome  shops,  while  in  the 
snbnrbs  there  are  a  number  of  private  residences  and  villas 
inhabited  by  the  wealthier  classes.  Apart  from  its  extensive 
iron  And  steel  works,  the  town  possesses  no  feature  of 
interest*  It  is  situated  in  the  centre  of  the  South  Wales 
coal  basin,  and  the  rich  coal-mines  in  the  vicinity  supply 
great  facilities  for  the  iron  industries*'  At  Merthyv  Tydfl^ 
which  is  said  to  have  received  its  name  from  the  martyr- 
dom of  a  British  saint  l^dfil,  there  were  smelting-works 
at  a  very  early  period,  but  none  of  any  importance  until 
1755.  From  about  forty  years  ago  until  1875  the  manufao- 
toTA  of  bar  iron  develcpeii  with  great  rapidity,  l^ut  since 
tiien  the  production  of  steel  has  largely  taken  its  place. 
The  borough  returns  two  members  to  parliament  The 
popniation  of  the  urban  sanitary  district  in  1871  was 
51,949,  and  in  1881  it  was  48,857;  the  pooulaUoq  pf  the 


parliamentary  boroog^  which  indodes  the  parish  of  Aber- 
dare  and  parts  of  the  parishes  of  lilanwonno  and  Merthyr 
Tydfil  and  of  Yainor  (Brecon),  and  has  an  area  of  29,954 
acres,  was  in  the  same  years  97,020  and  91,347. 

MERV,  Mjeru,  or  Maoub,i  a  district  of  Central  Ana, 
situated  on.  the  border-land  of  Iran  and  Turan. 

The  oasis  of  Merv  lies  in  the  midst  of  a  desert,  in  aboat 
37*  30'  N.  Ut  and  62*  K  long.  It  is  about  250  miles 
from  Herat,  170  from  Chaijui  on  the  Oxus,  360  from 
Khiva,  and  175  from  Gawars,  the  nearest  point  in  the 
newly  acquired  ^1881)  Russian  territory  of  AkfaaL 

The  great  cham  of  mountains  which,  uqder  the  name  of 
Paropamisus  and  Hindu-Kush,  extends  across  the  Asiatic 
continent  from  the  Caspian  ta  China,  and  forms  the  line 
^f  ethnic  demarcation  between  the  Turanian  and  Indo- 
Germanic  races,  is  interrupted  at  a  single  point ;  that  point 
is  on  the  same  longitude  with  Merv.     Through  or  near  the 
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trouee  or  gap  which  nature  has  created  flow  northward  in 
parallel  courses  the  rivers  Heri-rud  (Tejend)  and  Murghab, 
until  they  lose  themielves  in  the  desert  of  Kara-kum — that 
large  expanse  of  waste,  known  also  as  Turcomania,  which 
spreads  at  the  northern  foot  of  the  mount£ns«  and  stretches 
from  the  lower  Oxus  to  the  Caspito. 

Whether  as  a  satrapy  of  Darius  and  subsequently  as 
a  province  of  Alexander,  whether  as  the  home  of  the 
Parthian  race^  whether  as  a  bulwark  against  the  destructive 
waves  of  Mongol  invasion,  or  later  as  the  glacis  of  Persian 
Khorasan,  the  valleys  of  those  rivers — the  district  of  Merv 


\  Ue^  is  t^e  modern  Persian  name.  The  rirer  Marfftu,  now  the 
Mai^hab,  on  which  was  built  the  ancient  city,  ia  derired  from  JIargu, 
ilie  name  of  the  prorince  as  reeorded  in  the  Behistan  inscriptions  of 
Darins.  Spinel  connects  the  name  Margu  with  old  Bactrian  mertghOt 
bird,  in  allusion  to  the  numerous  swarms  of  birds  that  gather  there. 
So,  too,  the  river  name  Uui-ghab  means  bird-water.  The  district  ap- 
jMsrs  to  hare  been  known  «in  the  6th  century  as  Marv-1-rud,  so  iha^ 
the  rirer  was  then-  the  Manr.  .  The  name  MerAm  for  the  district 
occurs  in  the  Armenian  geography  ascribed  to  Moses  of  Khorene, 
written  probably  in  the  7th  century  (ed.  PatkanofT).  Maonr  is  thy 
Uxbek  nam^  and  of  comparatirely  recent  date.         —  ^  g^  — 
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— have  eTer  been  important  outpoets  on  the  borders  of 
Iran.  In  bye-gone  epochs  their  banks  have,  under  powerful 
rulerfl)  been  studded  with  populous  and  flourishing  cities, 
ifhich  bore  the  name  of  "  Sovereign  of  the  Universe  "  {Merv 
JShah^Jehan),  and  vied  for  fame  with  "  Balkh,  the  Mother 
of  cities";  of  late  times,  with  weakness  or  absence  of  govern- 
ment, those  same,  banks  have  become  choked  with  fallen 
battlements  and  ruins,  the  home  of  the  snake  and  the  jackal 

Merv  has  soared  to  prosperity  or  fallen  to  decay  accord- 
ing to  her  political  status  at  the  moment,  and  history, 
wUch  repeats  itself,  may  yet  have  to  sing  her  praises  in 
the  future  as  it  has  done  in  the  past.  All  that  human 
life  in  the  desert  requires  is  there, — water  in  abundance, 
and  a  soil  unsurpassed  for  fertility.  Good  government  is 
alone  wanting  to  turn  those  natural  gifts  to  full  account.  ^ 

The  present  inhabitants  of  the  district  are  Turcomans 
of  the  Tekke  tribe,  who,  like  the  other  tribes  inhabiting 
Turoomania,  enjoyed  until  the  approach  of  the  Russians 
virtual  independence,  and  aclmowledged  allegiance  to  no 
one»— ^  pastoral  people  who  eked  out  a  miserable  existence 
l>y  the  trade  of  passing  caravans,  and  in  bad  times  pillaged 
the  neighbouring  and  equally  barbarous  states,  to  whose 
jeprisals  ihey  were  in  turn  subjected. 

,From  the  year  1869,  the  date  of  the  establishment  ox 
the  Russian  militaiy  settlement  at  Krasnovodsk  on  the  east 
shore  of  the  Caspian,  the  wave  of  Russian  conquest  has' 
gradually  swept  eastwards  along  the  northern  frontier 
of  Persia  until  it  has  for  the  moment  stopped  at  the  outer- 
most border  of  the  Akhsl  Turcoman  country,  which  was 
incorporated  in  1881  by  Russia  as  the  result  of  the  defeat 
of  that  tribe  at  Qeok  Tepe,  Among  the  districts  still 
farther  east,  to  which  the  Russians  give  the  name  of 
Eastern  Turoomania,  is  that  of  the  Merv  Tekke  Turcomans, 
kinsmen  of  the  Akhal  Tekkes,  the  most  recent  of  Russia's 
subjects.  The.  district  of  the  Merv  Tekkes  may  be  taken 
to  be  that  included  between  the  lower  Murghab  below 
Tulutan,  where  the  river  enters  the  plain,  and  the  Persian 
frontier  from  Sarakha  to  Qawars. 

A  reference  to  the  map  will  show  the  strategical  import- 
ance of  this  district,  situated  at  the  point  of  meeting  of 
two  lines,  of  which  one  is  the  strategic  line  of  Russian 
advance  on  Herat  from  Krasnovodsk  to  Sarakhs,  and  the 
other  the  strategic  line  of  advance  on  the  same  place  from 
Tashkend  through  Bokhara.  The  capital  of  the  district 
is,  moreover,  the  crossing-point  of  the  Herat-Khiva  and 
Meshed-Bokhara  trade  routes. 

Consequently  this  district,  a  solitary  cads  in  a  vast 
desert,  guarantees  to  its  possessor  the  command  of  an 
important  avenue  between  north  and  south,  and,  in  the 
«vent  of  its  falling  into  Russian  hands,  will  give  that  power 
in  addition  a  viduable  link  in  the  chain  of  connexion 
between  her  recent  acquisitions  on  the  Persian  frontier 
and  those  in  Turkestan,  the  forgitkg  of  which  has  been 
persistently  advocated  by  Russian  writers  for  years  past. 
One  of  these.  Colonel  Veniukoff,  frankly  admits  that  it  is 
the  political  results — "  the  consolidation  of  friendly  relations 
with  the  Turcomans" — and  not  connnercial  interests 
merely,  that  are  primarily  looked  to^  and  openly  states 
that  the  forward  movement  in  Central  Asia  '*  cannot  end 
otherwise  than  by  the  annexation  to  Russia  of  the  whole 
of  Turan.*' 

Whether  by  desien  or  by  the  force  of  circumstances,  the 
recommendations  of  those  writers  have  been  translated  into 
facts,  and  Russia  with  her. advanced  post  at  Askabad  is 
now  within  4-00  miles  of  Herat,  which  Sir  Henry  Rawlinson 
designates  as  the  key  of  India.  The  occupation  of  the 
Merv  Tekke  cofuntzy  would  bring  Russia  to  within  250 
miles  of  Herat  From  Askabad  she  is  in  connoixion  with 
the  Caspian  by  a  good  line  of  communication,  part  of  which 
from  the  sea  to  Km\  Arvat)  is  by  rail ;  and  hence  facilities 


are  offered  for  bringing  up  not  only  the  resources  of  the 
Caucasus  but  of  the  whole  of  European  Russia.  While 
Russian  troops  are  within  400  miles  of  Herat,  the  Britiah 
troops  at  Quetta  are  more  than  500  miles  from  Herat.^ 

These  remarks  serve  to. explain  the  very  natural 
suspicion  with  which  Great  Britain  has  regarded  the 
occupation  one  after  another  of  important  strategical 
points  along  that  route  by  which  alone  Russia  can  strike 
at  India, — ike  same  line  by  which  Napoleon  meditated  a 
Russo-French  invasion  in  the  early  part  of  this  century. 

In  the  matter  of  Merv  and  the  neighboaring  Turcoman  diitricti 
diplomacy  has  not  been  idle.  As  early  as  1869,  when  an  inter- 
change of  opinions  was  taking  place  between  Ihe  RaBsian  and 
British  Governments  with  respect  to  the  demarcation  of  a  neutral 
zone  between  the  tvo  empires,  Great  Britain  objected  to  the 
Russian  proposal  that  this  zone  shoald  be  Afghanistan,  "  becaoM 
of  the  near  approach  to  India  that  would  be  thereby  afiorded  to 
Russian  troops  from  the  direction  of  the  Eara-knm,  the  home  of  tbB 
Turcomans,  of  which  Merv  is  the  central  point."  In  the  following 
year  a  Russian  diplomatist  remarked  to  tne  Britiah  ambassador  at 
St  Petersburg,  when  discussing  the  Afghan  frontier,  that  great  can 
would  be  required  in  tracing  a  line  from  Khoja  Saleh  on  the  Ozna 
to  the  Bonth,  as  Merv  and  uie  country  of  the  Tnroomans  were  be- 
coming."  commercially  important"  About  the  same  time  Roasia 
intimated  that,  if  tlie  amir  of  Afghanistan  claimed  to  ezerdM 
sovereignty  over  the  Tekkes,  his  pretensions  could  not  be  noognizad. 
After  the  Russian  campaign  agamst  Khiva  in  187S,  and  the  sab- 
sequent  operations  aninst  the  Turcomana,  the  Knglish  foreign 
secretary  early  in  1874  called  attention  "  to  the  fears  ezpreaaed  dj 
the  amir  of  Afghanistan  as  to  the  complications  in  which  ho  might 
become  involved  with  Russia  were  the  result  of  a  Rusaian  expe- 
dition against  Merv  to  be  to  drive  the  Turcomans  to  take  refuge  in 
the  provinoe  of  Badghees  in  Herat.**  In  reply  to  this  communi- 
cation Prince  Qortschakoff  repeated  the  assurance  that  the  imperial 
Government  "  had  no  intention  of  sendins  any  expedition  against 
the  Turcomans,  or  of  occnpylng  Merv.*  lu  1875  the  operations  of 
General  Lomakin  on  the  northern  frontier  of  Persia  led  to  repreaan- 
tations  being  made  by  the  British  ambassador  at  the  oourt  of  St 
Petersburg.  To  these  Russia  replied  that  the  czar  had  no  inten- 
tion of  extending  his  frontiers  on  the  side  of  Bokhara  or  on  the 
side  of  Krasnovodak.  Notwithstanding  the  oft-repeated  assnranoea 
to  the  contrary,  luf^  a-^.nexatlons  have  been  since  made  in  Turoo- 
mania by  the  Russums^  and  these  prooeedings,  clearly  indicating 
the  persistent  prosecution  of  a  oonoerted  plan,  have  naturally  tendea 
to  disturb  the  harmonious  relations  which  dionld  snbdst  Mtweea 
the  two  great  civilizing  powers  of  the  East 

JSeUUments  and  Inhabited  Centres, — Of  towns  or  even 
villages,  fixed  centres  of  habitation,  there  are  none,  ac- 
cordmg  to  Mr  (^Donovan,  the  latest  European  traveller 
to  Merv.  The  present  political  and  military  capital  of 
Merv  is  Koushid  Khan  Kala,  a  fort  which  serves  rather  as 
a  place  of  refuge  against  sudden  attacks  than  as  a  habita- 
tion. It  is  situated  on  the  east  bank  of  the  most  westerly 
branch  of  the  Murghab^  about  25  miles  below  the  dam  at 
ForsaEahu  In  form  it  is  oblon^^  measuring  1}  nules  long 
by  }  mile  broad,  is  constructed  entirely  of  earth,  revetted 
on  the  exterior  slope  with  sun-dried  brick ;  the  famparta 
are  40  feet  high,  and  are  60  feet  at  the  base.  The  fort  is 
built  in  a  loop  of  the  river,  which  protects  it  on  two  sides ; 
between  it  and  the  river  is  an  '^obah,*  or  nomad  vUlage  of 
huts  and  tents^  some  thousand  in  number,  deposed  in  rows, 
but  there  is  no  town  or  settlement 

Twenty-five  miles  east  of  Koushid  Khan  Kala  lie  the 
ruins  Of  the  Greek  city  of  Antiochia  Margiana,  showing 
traces  of  a  high  civilization.  According  to  Strabo  (xL  2) 
the  Merv  oasis  at  this  period  was  sorrounded  with  a  wall 
measuring  1500  stadia  (185  miles).  Mr  O'Donovan  found 
the  trace  of  the  fort  of  Xskander  to  have  been  quadrangular, 
with  a  length  of  side  of  900  yards.  This  was  probably  the 
fort  built  by  Alexander,  about  328  B.O.,  on  his  return  from 

^  Coneorrently  with  the  oonsolidation  of  her  position  in  TnioomaBla, 
Russia  has  of  late,  been  showing  less  mOiiaiy  aottrity  on  the  side  o< 
her  Toikestan  district  It  is  probable  that  her  recent  axplorationB  al 
tho  sooroes  of  the  Ozus'  have  demonstrated  the  ImpraciiekbUitgr  of 
directing  any  offensive  movement  scainst .  India  from  that  side. 
Hence  the  line  of  stratc^cal  advance  has.^een  Shifted  from  Tashkent 
toTiflis,  ^.y...^^v.  ^,    ^^ O^^ 
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Sogdiana  after  the  captoie  of  Besscu.  The  city  was 
destroyed  in  666  A.D.  hr  the  Arabe^  who  built  a  new  one, 
after?ntfdB  known  as  Sultan  Sa^jar,  about  1000  yards 
away,  and  occupying  an  area^  according  to  Mr  (yDonoTan, 
of  about  600  yards  square.  The  towers  are  still  extant^ 
and  inside  can  be  seen  the  ruins  of  a  most  elaborate  tomb, 
in  which  the  supposed  bones  of  Sultan  Sa^jar  are  enshrined. 
It  has  always  been  a  place  of  pilgrimage  for  the  faithful 
Not  far  to  the  south-west  liesythe  site  of  the  last  city  of 
Merv,  that  which  exxBted  up' to  a  hundred  years  ago, 
whatf  it  was  laid  waste  by  the  Bokharians.  It  bears  the 
wanti  of  its  gallant  defender  Bairam  AIL 

These  three  ruins  are  all  that  remain  of  that  which 
flourished  of  yore  as  "aoYcreign  of  the  universe." 

At  the  time  of  th«.  visit  of  Bumes,  Abbott»  Shakespear, 
and  Taylour  Thomson,  atxmi  the  fourth  decade  of  the 
century,  Merv  was  under  the  jurisdiction  of  Khiva,  and 
the  adndnistrative  centre  was  at  Porsa  Eala,  where  the 
dam  is  situated.  This  place  Ib  now  also  a  waste  of  mud 
ruins,  uninhabited. 

Biven, — ^The  Heri-rud  (or  Tejend,  as  the  river  is 
named  below  Sarakhs)  runs  a  course  of  some  280  miles 
vithin  Afghan  borders.  On  reaching  the  Persian  fron- 
tier it  turns  north  and  forces  a  channel  through  the 
mountain  chain  near  Sarakhs.  Beyond  Sarakhs  the  river 
is  Turcoman  on  both  banks,  runs  doee  to  the  Khelat 
mountains,  and  in  the  latitude  of  Askabad.  loses  itself  in 
the  marshes  formed  by  the  spring  floods.  It  Ib  probably 
the  Ochus  of  iwcient  geography,  which  watered  Nissa,  once 
the  capital  of  Parthia,  and  joined  the  Oxus  just  before 
the  latter  river  disembogued  into  the  Oaspian  (Bennell's 
fferodoi¥$y  The  Tejend  is  fordable  at  all  points  below 
Pm^^I**  except  in  the  early  spring  after  the  melting  of  the 
SBOwa.  On  the  road  from  Meneh  to  Merv  the  river  is 
sluggish,  60  yards  wide  and  4  feet  deep  in  February.  The 
river-bed  is  sunk  12  to  15  feet  below  the  level  of  the 
surrounding  oountiy,  and  has  immense  quantities  of  drift 
wood  on  its  banks ;  trees  and  luxuriant  herbage  clothe  the 
immediate  bordera  At  midsummer  the  river  runs  nearly 
dry,  and  does  not  reach  Sarakhs.  The  Kashaf-rud,  which 
flows  near  Heshed.  if  one  of  its  chief  affluents. 

The  Murghab  takss  its  rise  in  the  northern  slopes  of  the 
Paropamisns,  and  runs  parallel  to  the  Heri-rud  at  a  distance 
of  70  miles  from  it  On  this  river  lies  the  plain  or  oasis 
of  Merv,  irrigated  by  means  of  an  elaborate  system  of  dams 
and  canals  cut  from  the  main  river.  Beyond  the  limits 
of  the  oasis  the  Murghab  "hides  its  streams  in  the  sand,'' 
like  the  Tejend.  The  river  at  Porsa  Kala  (near  the 
principal  dam)  is  80  yards  wide,  at  Koushid  Khan  Kala  30 
to  40  yards  wide,  hi  summer  it  is  much  swollen  hy  the 
melting  of  the  snows,  and  its  stream  is  then  barely  fordable. 
The  water  is  yeUow  in  colour  from  suspended  matter. 

Formerly  a  great  deal  of  the  countiy,  now  a  waftte, 
between  the  two  rivers  was  also  cultivated  by  the  agency 
of  water  derived  from  canals  cut  from  the  Tejend.  These 
canals  extended  to  Kucha  Kum  in  the  dese^  rendering 
the  journey  between  the  two  rivers  much  easier  than  in  the 
present  day.  From  the  Murghab  was  also  cut,  among 
others,  the  Kara-i<ab  canal,  which  ran  for  a  distance  of  40 
milee  towards  the  Tejend.  Recent  explorers  affirm  that  there 
IS  no  reason  why  these  canals  should  not  be  again  filled 
from  those  rivers,  when  the  intervening  countiy,  "  an  argil- 
laceous expanse"  (ODonovan),  would  become  culturable. 

CommunieaiioiL—yiariB  mrroanded  on  all  sidei  b^deMrt  On 
ik«  north,  west,  and  east  thi*  doaert  ia  tandy  and  and  ;  water  ia 
exceedingly  acarae.  the  wdia  being  sometimea  60  or  70  miles  apart, 
ud  aaafly  choked.  To  the  aonth  of  Herr.  hetwoon  the  nrera 
Hnrrhab  and  Tejend,  there  are  traeee  of  past  cnltiTation,  of  irrigating 
cuuia,  and  of,  oonaiderable  aetUementa.  Between  the  Teiend  ana 
Aalrabad  the  road  liea  throogh  a  popnlona  well-ealtivatea  country 
(F«rsiao  terntoiy)  b;^  wa;^  ofKahka  and  IfUt^abad, 


There  are  no  roads  in  Mbiv,— nothing  hat  mere  tiscka  llaay 
wide  and  doeplnitttfag  esosli  have  to  he  eroseed ;  bridges  are  few 
and  had.    The  inhabitsati  ones  bv  iniiated  ekina. 

The  following  traeka  lead  to  the  Persian  frontier  from  Merv :— (1) 
via  Mahmnr  or  Chnngnl  to  Latfahad— eight  davs  on  camels;  (2)  via 
Shahidli  to  Hehna— 120  milea ;  (8)  via  Shahidli  to  Fort  CherkeahU 
and  Meihed, — ^for  86  milea  between  the  Murghab  and  Tejend  there 
is  scarcelT  any  water;  (4)  via  Sarakhs  to  Meshed,  9  or  10  Aarehea 
for  camels,  and,  according  to  Petnuevitch,  without  water  between 
Merr  and  Sarakhs— 120  mites. 

To  the  Afghan  frontier  lead  (1)  the  track  via  SaraXDS  and  np  the 
Hori-rud  to  Herat— fit  for  a  coach,  according  to  Sir  Charlea  Mae- 
Gregor  and  Mr  LeasaK;  and  (2)  a  practicable  track,  used  by  Abbott 
and  Shakespear,  up  the  Muighab  and  Kushk  rivers. 

To  the  Ozns  in  Bokharian  territory  lead  sereral  trscka,  the 
chief  of  which  is  that  to'Chaijui— nine  marches  for  camela^rater 
is  scarce. 

To  Khiva  by  the  direct  track  ii  860  milea    Water  ia  aesrce. 

iYgnJafioK.— The  Tnroomani^  according  to  Sir  Henry  Bawlinson 
and  others,  are  deecandanta  of  the  Gh^  or  Komani,  a  race  of  Turka 
who  migrated  westward  from  their  homes  in  the  Altai  before  the 
Christian  era,  and  penetrated  even  to  the  Danube.  Frdb  sub- 
sequent intermixture  with  Persian  and  Caucasian  peoples,  they 
exhibit  variationa  from  the  true  Tartar  type.  Aeooimng  to  Baron 
de  Bode  the  Turcoman  cloaely  reeemblee  both  in  appearanoe  and 
in  apeech  the  Kogai  Tartar  and  the  Tartar  of  Kasan  on  the  Volga. 

They  are  an  independent  race,  as  wild  and  free  as  their  native 
deeert,  brave  and  very  impatient  of  control—'*  Wild  warriors  in 
stormy  freedom  bred  "  (Moore).  They  have  a  Tcry  evil  reputation 
for  brigandage  and  murder,  so  much  so  that  the  Bokhanana  and 
Khivans  have  a  proverb—"  If  you  meet  a  viper  and  a  Merri,  com- 
mence by  killinff  the  Merri  and  then  despatcn  the  viper."  Of  lata 
years  a  change  for  the  better  has  taken  piaoe^  and  recent  travelleis 
among  them  atata  that  the  Mervis  show  an  inclination  to  lead  a 
more  aettlad  life  and  to  eatablish  an  clementaiy  form  of  government 
(MeiiUliaa),  and  that  it  is  no  longer  accounted  an  honour  among 
them  to  Idll  their  neighbours.  Opium  smoking  and  anaek  drink- 
ing an  apparently  wiuespread  vices  (O'Donovan);  at  the  same  time 
they  are  deecribed  aa  clever  and  intelligent 

The  Merv  Tekkee  (like  the  Akhal  Tekkee)  an  claased  in  two  gnat 
divisions— the  Toktamish  and  the  Otamish.  £ach  of  &css 
divisions  oonsista  of  two  clans,  and  each  clan  is  subdivided  into 
families.  The  two  clans  of  the  Toktamish  are  called  Beg  and 
Wakil ;  thoae  of  the  Otamish,  Suchmns  and  Bukahi  The  dana  of 
Be^  and  Wakil  an  the  moat  powerful,  and  occupy  that  part  of  tiia 
oaaia  which  liea  on  the  right  or  east  bank  of.  tne  Mhi]^b.  Ihe 
Suchmus  and  Bukahi  have  their  tents  on  the  left  or  west  banlft- 

There  is  no  machinery  of  government,  and  no  taxea  are  letied. 
Whatever  government  uien  be  is  of  a  patriarchal  nature.  Eaeh 
family  haa  a  Ai^Aorfa  (patriarch),  who  represents  the  fiunilv  in 
matters  of  policy,  but  can  only  act  in  aoooraanoe  with  the  wiahea 
of  the  dan.  Tht  akaakah,  or  grey  beards,  are  alsonaefU  in  eettling 
intertribal  disputee,  but  they  an  tolerated  only  so  long  aa  they  do 
not  act  in  oppoeition  to  the  tribesmen.  For  external  Main  and  in 
time  of  war  tne  ketkhocUu  exercise  a  certain  amount  of  power.  Tha 
authority  of  ktikhodas  and  aksakals  is,  however,  overriden  by  tha 
laws  of  custom  or  usm^  {(Ub)  and  the  lese  respected  laws  of  raligion. 
The  injunctions  of  deb  are  paramoont  It  sanctions  the  aJafran, 
or  plundering  raid,  and  in  general  regulates  the  Turcoman's  daily 
life  ;  its  preecriptions  an  mon  binding  than  ^ose  of  the  Koran. 

The  Tekkes  marry  jroung.  The  faUiex  purchases  for  his  twe  ve» 
year-old  son  a  child-wife  for  500  to  2000  krans  (£20  to  £80). '  JL 
youuff  widow  cf  twenty-five  is  much  nion  valuabls,  hut  a  woman 
over  forty  is  not  worth  ths  price  of  a  camel.  On  the  oonduaion  of 
the  bargain,  the  prieet  reads  a  pnyer.  ttom  the  Korea,  and  the 
marriage  beoomea  valid. 

The  drees  of  the  men  consists  of  a  hmf^  tunic  of  coarse  crimson 
ailk  reaching  below  the  kneee,  with  a  white  sash  through  which  ia. 
stuck  a  dagger ;  an  outer  robe  of  brown  camel-hair  cloth,  a  huge, 
sheepskin  hat,  trousen  and  dippen  or  amber-oolound  knee-boots,, 
complete  the  coetume.  The  women  an  exceedingly  fond  of  trinkets, 
rings,  and  amulets,  which  accompany  their  movements  with' a 
sound  as  it  wen  of  bells.  Their  dress  consists  of  the  eame  red  silk 
robe  as  the  men  wear,  with  a  sash  round  the  waist,  and  high-heeled 
bootsi  red  or  yellow. 

The  nligion  is  Suni  Mohammedan ;  their  language  Jagatai  or 
Oriental  Turk. 

The  numben  of  Merv  Tekkes  on  the  Murghab  and  Tgeud  an 
variously  eetimated,  but  may  be  stated  approximately  at  40,00a 
tents,  induding  5000  tents  of  the  Salor  tribe.  Theee  40,000  tents 
npreeent  a  population  of  200,000  to  250,000  aouls.  The  Sabn  and 
Sariks  at  Tulutan  and  Paigdeh,  higher  up  the  Murghab^  an  given 
at  11,000  tente,  or  some  60,000  soni&. 

Productt,  Artt,  and  Manufadurea. —The  country  in  all  times  naa 
been  nnowned  throughout  the  East  for  its  fertility.  Stnbo  tells  us 
"  that  it  was  not  uncommon  to  meet  with  a  vine  whoee  stock  could 
hardly  ho  clasped  by  tw9  men  with  outstntcbed  an&s,  wUlv 
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dwttn  of  mpn  miffht  be  gtthend"  two  eaUti  in  length."  The 
Arab  tnTeUer  Ibn  Hftokal,  irriting  in  tho  10th  century,  remarki 
that  V  the  fraits  of  Merr  are  finer  than  those  of  any  other  plaoe,  and 
one  cannot  see  in  any  other  city  anch  palaces  with  grores  and 
■tnami  and  gardens. "  A  l^cal  prorerb  says,  '*Sow  a  graia  to 
leap  ft  hnndrecL  "  AU  cereals  and  many  fmits  grow  in  gnat  abond- 
aace. 

Hie  Torcoman*  possess  a  famoos  breed  of  horses,— not  prepos- 
scssing  in  appearance,  being  somewhat  leggy  and  long  in  the  back 
and  neck,  but  capable  of  accomplishing  long  distances — 60  or  00 
miles— for  sererai  days  in  succession,  and  with  very  littlt'lbod. 
Their  great  peculiarity  appears  to  be  their  hairlessness  ;  the  coat  is 
Tsnr  fine,  the  mane  and  tail  venr  scantr.  This  breed  of  horMS,  as 
well  ss  the  wealth  of  the  Morv  Tekkes  in  cameU  and  flocks,  ii  fast 
disappearing. 

Tne  Turcomans  are  noted  as  excellent  workers  in  silver  and  as 
armourers,  and  their  carpets  are  superior  to  Persian.  They  also 
make  felts  and  a  rough  cloth  of  sheep^s  wooL 

One  of  the  chief  occupations  of  the  male  sez  is  the  repair-of  the 
dams  and  the  clearing  of  the  canals,  upon  the  efiicienoy  of  which 
tl#ir  existence  is  dependent  The  serrioes  of  a  largo  number  of 
workmen  are  always  held  in  readiufss  for  the  purpose.  In  1878 
the  unusual  mass  of  water  in  the  If  urghab  earned  away  the  dam , 
and  the  drying  up  of  some  of  the  canals  nearly  led  to  a  failure  of 
theerops. 

Climalc—Tht  position  of  Henr,  in  the  midst  of  sandy  deserts  in 
the  heart  of  Asia,  makes  the  climate  in  the  heat  of  summer  most 
oppressire.  The  least  wind  raises  clouds  of  fine  sand  and  dust, 
which  fill  the  air,  render  it  so  opaque  as  to  objure  the  noonday  sun, 
aud  make  respiration  difficult  In  winter  the  climate  is  very  fine. 
Snow  falls  rarely,  and  melts  at  once. 

Hidffry. — The  name  Merv,  or  some'  similar  form;  occurs  at  a 
very  early  period  in  the  historv  of  the  Aryan  race.  Under  Mouru 
we  find  it  mentioned  with  Bakhdi  (Balkh)  in  the  geography  of  the 
Zend  Avcsta  ( Fendidad,  fargand  L,  ed.  Spiegel),  which  dates  prob- 
ably from  a  period  anterior  to  the  conquest  of  Bactria  by.  the 
Assyrians,  and  therefore  at  least  one  thoosaud  two  hundred  years 
before  the  Christian  era.  Under  the  name  of  Mar^^u  it  occurs  in  the 
cuneiform  inscriptions  of  Darius  Hystsspis,  where  it  is  referred  to  as 
forming  part  of  one  of  the  satrapies  of  the  ancient  Persian  empire 
{Iiuerivtwnes  Behistani,  ed.  Kossowicz).  1 1  afterwards  became  a  pro- 
vince (viapytay^)  of  the  Orseco-Syrian,  Parthian,  and  Persian  king- 
doms. On  the  Margus— the  Epardua  of  Arrian  and  now  the  Murghao 
— stood  the  capital  of  the  district,  Antiochia  Margiana,  so  called  after 
Antiochus  Soter,  who  rebuilt  the  city  founded  by  Alexander  'the 
Great  About  the  6th  century,  during  the  dynasty  of  the  Sasa- . 
nids,  Merv  was  the  seat  of  a  Christian  archbishopric  of  the 
Kestorian  Church.  *  In  the  middle  of  the  7th  century  the  flood  of 
Arab  conquest  swept  over  the  mountains  of  Persia  to  the  deserts  of 
Central  Asia.  MerV  was  occupied  666  A.D.  by  the  lieutenants  of 
the  caliph  Othman,  and  was  constituted  the  capital  of  Khorasan. 
From  this  city  as  their  base  the  Arabs,  under  Euteibe  bin  Muslim, 
early  in  the  8th  century  brought  under  subjection  Balkh,  Bokhara, 
Ferghana,  and  Kashgaria,  and  penetrated  into  China  aa  far  as  the 
province  of  Kan-su.  In  the  latter  part  of  the  8th  century  Merv 
DecamS  obnoxious  to  Islam  as  the  centre  of  heretical  propaganda 
preached  bv  Mokannah-  (Haschem  ben  Hakem),  the  "veiled 
prophet  of  khorasan,"  who  claimed  to  be  the  incarnation  of  the 
Deity.  In  874  Arab  rule  in  Central  Asia  came  to  an  end.  Dur- 
ing their  dominion  Merv,  like  Samarkand  and  Bokhara,  became 
one  of  the  great  schools  of  science,  and  the  celebrated  historian 
Yakut  studied  in  its  librsries.  About  1037  the  Seliukian  Turks 
crossed  the  Oxus  from  the  north  and  raised  Toghrul  Beg,  grandson 
of  Seljuk,  to  the  throne  of  Persia,  founding  the  Seljnkian  dynsaty, 
with  ita  capital  at  Kishspur.  A  vounger  brother  of  Toghrul, 
Daoud,  took  possession  of  Merv  «nd  Herat  Toghrul  was  succeeded 
by  the  renowned  Alp  Arslan  (the  great  lion),  whose  sway  was  so 
vast  that,  according  to  tradition,  no  fewer  than,  twelve  hundred 

Sngs,  princes,  and  sons  of  kings  and  princes  did  homsse  before 
s  throne.  Alp  Arslan  was  buried  at  Merv.'  It  iras  loout  this 
time  that  Merv  reached  the  zenith  of  her  fflory.  During  the  reign 
of  Sultan  Saigar  of  the  same  house,  towaras  the  middle  of  the  11th 
century,  Merv  was  overrun  by  the  Tqrcomans  of .  Gh\&z, .  and  the 
country  was  reduoed  to  a  state  of  misery  and  desolation.  .  These 
Tnrcomans,  the  ■  ancestors  of  the  present  tribes  of  Turcomania,- 
were  probably  introduced  into  the  country  by  the  Seljnkian  Turks 
as  military  colonists.  They  formed  the  van  of  their  armies,  and 
rendered  efficient  service  so  long  as  the  dynasty  lasted,  and  after- 
wards took  part  in  the  wars  of  Tamerlane. 

In  1221  lierV  Opened  its  gates  to  Toulai,  son  of  Jenghix,  khsn 
of  the  Mongols,  on  which  occasion  the  inhabitants,  to  the  number 
of  700,000,  are  said  to  have  been  butchered.  From  this  time 
forward  Merv,  which  had  been  the  chief  city  of  Khorasan,  and 
was  popularly  suppo«ed  to  contain  a  million  inhabitanta,  com- 
menced to  languish  in  obscurity.  In  the  esrlypaii  of  the  14th 
osntuiy  Merv  wss  aga&i  the  sest  of  «  Christian  archbishopric  of  the 
iMtera  Church.    Oa  th^  death  of  the  ^ndson  of  Jen^hiz  Khan' 


Merv  became  inehided  in  the  possessions  of  Toghluk  Timnr  Ehaa 
(Tamerlane),  in  1880.  In  1606  the  decayed  city  was  occupied  bjf 
the  Uzbek%  who  five  J^^in  later  were  expelled  bv  Ismsil  Khau» 
the  founder  of  the  Snffavean  dynasty  of  Persia.  Merv  thenccfor. 
ward  rsmalned  la  the  hands  of  Persia  until  1787,  when  it  was 
attacked  and  captorsd  by  the  emir  of  Bokhsra.  Seven  years 
later  the  Bokhanans  rased  the  city  to  the  ground,  broke  down  thff 
dams,  and  converted  the  district  into  a  waate.  About  1790  tha 
Sarik  Turcomans  pitched  their  tents  there.  When  Sir  Alexander 
Bnmes  traversed  tne  country  in  1882,  the  Khivans  were  the  rulera 
of  Merv,  the  nomad  population  being  subject  to  them.  About  thia 
time  the  Tekke  Turcomans,  then  living  at  Orazkala  on  the  Heri-rud» 
were  forced  to  migrate  northward  in  consequence  of  the  pressure 
from  behind  of  the  Persians.  The  Khivans  contested  the  advance 
of  the  Tekkes,  but  ultimately,  about  the  year  1866,  the  latter  be- 
came the  sovereign  power  in  the  country,  and  have  ever  sinoe 
resisted  all  attempts  at  reconquest ' 

AulkoHtlM.—Bnidm  the  Hondord  trareU  of  Wolff.  Ferrlor.  Vanbery,  Burnea. 
Abbott,  UooraTleff,  and  ethers,- the  foQovlnc  works  and  papers  of  more  rcceiiS 
date  msf  be  ooosalted  with  odraniaite  >-8lr  H.  RawUneon's  Smglam4  mnd  Ruagim. 
in  tk$  £a$t\  O'DonoTsn's  eorrespondenee  with  the  l>aV$  Attrt,  18S0*S1; 
O'Danoraa'fe  ■'Merr,*'  Proe.  Rojf.  Otog.  aoe.\  Col.  Stewart's  **Ci-nnir7  of  the 
Tekke  Tareoaaas,"  Fnc  Jtoy.  Otog.  So€^  with  excellent  map ;  **  The  Xow  fiiueo- 
Persian  Frontier,  1881."  Proe.  Rog.  (hog,  Soe.\  Qirard  de  Rlalle,  Ji^moira  »mtr 
VAfU  Ctmtraia;  Sir  H.  Rawtlnson,  "Road  to  Merr."  Pree.  Rof.  Otog.  Ase.; 
CeL'  Baker's  Cl$md$  in  tM  Jbwf] -Captain  Kapler's  **  Reports,"  Jour.  R69.  Ooog, 
JSociUnttm.'*  Central  AHo;  Manrln's  ITcrt ;  CoL  Potto's  Stnpt  Campafgmai 
ate  Charles  MseOregor'a  Jowntg  Ikrougk  Kkamutm ;  Bonlger's  Rmgfund  amd 
JtKMte  fo  Cmtixa  Atia ;  Captain  BoUei'a  ClMniiiiMlM//ofM  fe  tka  Puhtio  Prtu  ; 
Lcesar's  **  JoBmeTs,"  Froc  R09,  Qoog.  Soo. ;  ODoooran's  M«n  Otuit ;  Pspers  oe 
the  Tarcomans,  k/e,,  \j  CoL  Petraserltch,  Jtoe.  Imp.  Rnu.  a«og.  Hoe.,  Cancasua 
secUon;  CoL  OrodekoTs  Jounug  fiom  Tathkmd  to  Ptnia,  1880;  Coptsln 
Kvropatkln's  Tmxonuuia,  1880 ;  CoL  Venlnkoff's  Progrta$  0/  Rutsia  in  ComtnMi 
Atia,  1877.  and  other  papers  br  the  same  aathor;  CoL  Kostenko's  ■*  Tnriteetan,*' 


^•Ml,  toil.  BHU  VMi«r  HBMra  »/  wi«  ■■niw  ■■»iiwi  ,    wvu.  j^iMtwiukw  ■      a  luMiiBt 

Jour.  R.  U.S.  In$tn.;  Sehnyki^s  furtittami  eoircspoodence on  Central  Aslapre- 
peuted  to  partiament,  Ac.  (F.  C.  B.  G.) 

MtoYON,  .  Chakles  (1821-1868).  The  name  of 
M^ryon  is  associated  with  liiat  spirited  revival  of  etching 
in  France  which  took  place  in  the  middle  of  the  '19th 
century, — say  from  18{Ki.  to  1866,— but  it  is  rather  by  the 
individuality  of  his  own  achievements^  and  the  strength  of 
his  artistic  nature^  than  by  the  influence  he  exercised  that 
M^ryon  best  deserves  fame.  No  doubt  his  work  encouraged 
others  to  employ  the  same  medium  of  expression,  and  so 
great  was  his  own  perfection  of  Uehnig^  that  he  may  well 
have  been  made  a  model ;  but^  after  all,  the  medium  he 
selected,  and  in  which  he  excelled,  was  but  the  accident  of 
his  art ;  he  was  driven  to  it  in  part  by  stress  of  circum 
stances — ^by  colour  blindness ;  and,  even  with  colour  blind 
ncss,  his  extraordinary  certainty  of  hand  and  his  delicate 
perception  of  light,  aided  by  his  potent  imagination,  would 
have  made  him  a  great  draughtsman  not  alone  upon  the 
copper. 

Charles  M^ryon  was  bom  in  Paris  in  1821.  Hia  father 
was  an  English  physician,  his  mother  a  French  dancer. 
It  was  to  his  modier's  care  that  Moon's  childhood  waa 
confided.  She  waa  supplied  with  money,  and  she  gave  the 
boy  passionate  affection,  if  not  a  wise  training.  But  she 
died  when  he  was  itill  v6ry  yoong^  and  Mdi^on  in  due 
time  entered  the  French  navy,  and  ip  the  corvette  "  Le 
Bhin  "  made  the  voyage  round  the  world.  He  was  already- 
a  draughtsman,  for  on  the  coast  of  New  Zealand  he  made- 
pencil  drawings  which  he  was  aUe  to  employ,  yean  after- 
wards, as  studies  for  etchings  of'  the  landsttpe  of  those 
regions.  The  artistio  instinct  developed^  and,  while  he 
was  yet  a  lieutenant,  M^iyon  left  the  navy.  Finding  that 
he  waa  color  -blind,  M^iyon  determined  to  devote  himself 
to  etching.  He  entered  the  work-room  of  one  BMry,  from 
whom  he  learnt  something  of  technical  matters,  and  to 
whom  he  always  remained  grateful.  .  •  M^on  was  by  this 
time  poor.  It  is  said  that  he  might  have  had  assistance 
from  nis  kindred,  but  he  was  too  proud  to  ask  it  And 
thus  he  was  reduced  to  the  need  of  executing  for  the  sake 
of  daily  bread  much  work  that  was  wholly  mechanical  and 
irksome.  Besolutely,  though  anwiUingly,  he  became  the 
hack  of  his  art,  doing  frequently,  from  the  day  when  he 
was  first  a  master  of  it  to  the  day  when  insanity  disabled 
,him,  many  dull  commissions  whidi  paid  ill,  but  paid  better 
tha^  his  (Original  works.  Among  learner's  work,  done  for 
hi9  own  advantage,  are  to  b«  counted  «>me  studies  after  thq 
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Dttick  etdi^rs  8u<^  fts  Zeeman  and  Adrian  van  de  Velde. 

Haying  proved  himaelf  a  surprising  copyist^  he  proceeded 
to  labour  of  his  own,  and  began  that  series  of  etchings 
which  are  the  greatest  embodiments  of  his  greatest  con- 
ceptions— the  series  called  "  Eaux-fortes  sur  Paris.**  These 
plat«8,  executed  froni  1850  to  1854,  are  never  to  be  met 
with  aft  a  set ;  they  were  never  expressly  published  as  a 
set.  But  they  n&ne  the  less  constituted  in  M^ryon's  mind 
an  haxmonidus  seriel  For  him  their  likenesses  and  their 
eontreats  were  alike  studied ;  they  had  a  beginning  and  an 
end ;  and  their  differences  .were  lost  in  their  unity. 

Besides  the  twenty-two  etchings  "  sur  Paris  "  character- 
ijsed  below,  }Airyon  did  setenty-tWo  etchings  of  one  sort 
and  another, — ninety-four  in  all-,  being  catalogued  in 
Wedmore's  Meryon  arid  Mirych^$  Paris ;  but  these  include 
the  works  of  his  apprentice^p  and  of  his  decline,  adroit 
copies  in  which  his  best  success  was  in  the.  sinking  of  his 
own  individuality,  and  dull  and  worthless  portraits  chiefly 
of  forgotten  celebrities.  Yet  among  the  seventy-two  prints 
butside  his  professed  series  there  are  at  least  a  dozen  that 
will  aid  his  famei  Three  or  four  beautiful  etchings  of 
Paris  do  not  belong  to  the  series  at  alL  Two  or  three 
etchingEi  again,  are  devoted  to  the  illustration  of 
Bourges,  a  city  in  which  the  old  wooden  houses  were 
as  attractive  to  him  for  their  own  sakes  as  were  the  stone- 
built  monuments  of  Pans.  But  generally  it  was  when 
Paris  engaged  him  that  he  succeeded  the  most  He 
would  have  done  more  work,  however, — though  he  could 
hardly  have  done  better  work, — if  the  material  difficulties 
of  his  life  had  not  pressed  upon  him  and  shortened  his 
days.  He  was  a  bachelor,  unhappy  in  love,  and  yet,  it  is 
related,  almost  as  constantly  occupied  with  love  as  with 
work.  The  depth  of  his  imagination  and  the  surprising 
mastery  which  he  achieved  almost  from  the  beginning  in 
the  technicalities  of  his  craft  were  appreciated  only  by  a 
few  artists^  critics,  and  connoisseurs,  and  he  could  "hot  sell 
his  etchings,  or  cr>idd  sell  them  only  for  about  lOd.  a  piece. 
The  fact  that  his  own  original  work  was  of  incalculably 
greater  value  than  his  best  copies  of  his  most  celebrated 
forerunners  had  not  yet  impressed  itself  upon  anybody. 
Disappointment  told  upon  him,  and,  frugal  as  was  his  way 
of  life,  poverty  must  have  told  on  him.  He  became  subject 
to  hallucinations  Enemies,  he  said,  waited  for  him  at  the 
comers  of  the  streets  j  his  few  friends  robbed  him  or  owed 
him  that  which  they  would  never  pay.  A  very  few  years 
after  the  completion  of  lus  Paris  series,  he  was  lodged  in 
the  madhouse  of  Charenton.  Its  order  and  care  restored 
him  for  a  while  to  health,  and  he  came  out  and  did  a  little 
more  work,  but  at  bottom  he  was  exhausted.  In  1867 
he  returned  to  his  asylum,  and  died  there  in  1868.  In  the 
middle  years  of  his  life^  just  before  he  was  placed  under  con- 
finement, he  was  much  associated  with  Bracquemond  and 
with  Flameng, — skilled  practitioners  of  etching,  while  he 
was  himself  an  undeniable,  genius, — and  the  best  of-  the 
portraits  we  have  of  him  is  that  one  by  ^racquemond 
under  which  the  sitter  wrote  that  it  represented  ''the 
sombre  Meryon  with  the  grotesque  visage.**     And  it  did. 

Tb«r8  are  twmitj-two  pieces  iu  the  Eanx-fortes  sur  Paris.  Some 
of  them  are  iniigiiiflcant.  That  is  because  ten  out  of  the  twenty- 
two  were  destined  as  headpiece,  tailpiece^  or  running  commentary 
on  some  more  important  plate.  But  each  has  its  value,  and  certain 
of  the  smaller  piecoe.  throw  great  light  on  the  aim  of  e  entire  set 
Thus,  one  little  pbite — ^not  a  picture  at  all— b  devoted  to  tlie  record 
of  Teraea  made  by  K^ryon,  the  purpose  of  which  is  to  lament  the  life 
of  ParisL  The  misery  and  poverty  of  the  town  Meryon  had  to  illus- 
trate^ as  well  as  its  splendour.  The  art  of  Meryon  is  completely 
miaeoneeived  when  his  etchings  are  spoken  of  as  views  of  Paris.  The  v 
are  often  **  views,**  but  they  are  so  just  so  far  as  is  compatible  with 
their  befaig  likewise  the  visions  of  a  poet  and  the  compositions  of  an 
srtiat  It  was  an  epic  of  Paris  that  Meryon  determined  to  make, 
eoloored  strongly  by  his  personal  sentiment,  and  afTected  here  and 
them  by  the  occurrences  of  the  moment, — in  more  than  one  case,  for 
I  bs  hnnied'with  particular  affection  to  etch  his  impression 
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of  some  old-world  building  which  wss  on  the  point  of  destruction. 
Nearly  every  etching  in  the  series  is  an  instance  of  technical  skill, 
but  even  the  technical  skill  is  exercised  most  happily  in  those  etch- 
ings which  have  the  advantage  of  impressive  subjects,  and  wliich 
the  collector  willingly  cherishes  for  their  mvsterious  suggestiveneu 
or  for  their  pure  beauty.  Of  these,  the  Abside  de  Notre  Dame  is 
the  general  favourite  ;  it  is  commonly  held  to  be  Meryon's  master- 
piece. Light  and  shade  play  wonderfully  over  the  great  fabric  of 
the  church,  seen  over  the  spaces  of  the  river.  As  a  drauffhtsmsn  of 
architecture,  Meryon  was  complete  ^  his  sympathy  with  its  various 
styles  was  broad,  and  his  work  on  its  various  styles  unbiassed  sud 
of  equal  perfection — a  point  in  whicK  it  is  curious  to  contrast  him 
with  Turner,  who,  In  drawing  Gothie,  often  drew  it  with  want  of 
appreciation. .  It  is  evident  that  architecture  must  enter  largely 
into  any  representation  of  a  city,  however  much  such  repre^utation 
may  be  a  vision,  and  however  little  a  chronicle.  Besides,  the  archi. 
tectural  portion  even  of  M^rj'on's  labour  is  but  indirectly  imagina- 
tive ;  to  the  imagination  he  has  given  freer  play  in  his  dealings  with 
the  figure,  whether  the  people  of  the  street  or  of  the  river  or  the 
people  who,  when  he  is  most  frankly  or  even  wildly  symbolical, 
crowd  the  skv.  Generally  speaking,  hia  figures  are,  as  regards 
draughtsmanship,,  "landscape-painter's  figures."  They  are  drawn 
more  with  an  eye  to  grace  than  to  correctness.  Bnt  they  are  not 
"landscape-painter's  figures"  at  aU  when  what  we  are  concerned 
with  is  not  the  method  of  their  representation  but  the  purpose  of 
their  introduction.  They  are  seen  then  to  be  in  exceptional  accord 
with  the  sentiment  of  the  scene.  Sometimes,  aa  in  the  ease  of  La 
Morgue,  it  is  they  who  tell  the  story  of  the  picture.  Sometimes,  as 
in  the  case  of  La  Hue  des  ^lauvais  Gar^ns,— with  the  two  passing 
women  bent  together  in  secret  converse,— they  at  least  suggest  it 
And  sometimes,  as  in  L'Arche  du  Pont  Notre  Dame,  it  is  their 
expressive  gesture  and  eager  action  that  give  vitality  and  animation 
to  the  scene.  Dealing  perfectly  with  architecture,  and  perfectly,  as 
far  as  concerned  his  peculiar  purpose,  with  humanity  in  his  art, 
Meryon  was  little  called  upon  by  the  character  of  his  subjects  to 
deal  with  Nature.  He  drew  trees  bnt  badly,  never  representing 
folia^  happily,  either  in  detail  or  in  mass.  But  to  render  the  char- 
acteristics of  the  cit^,  it  was  necessary  that  he  should  know  how  to 
ponrtrsy  a  certain  kind  of  water — river-water,  mostly  sluggish — and 
a  certain  kind  of  slnr— the  grey  obscured  and  lower  sky  tliat  broods 
over  a  world  of  roof^and  chimney.  This  water  and  this  sky  Meryon 
is  thorougblv  master  of;  he  notes  with  observant  affection  their 
chan^  in  all  lighta. 

ileryon's  erccTlent  draughtmanship^  and  his  keen  appreciation  of 
light,  shade,  and  tone,  were,  of  course,  helps  to  his  becoming  a  great 
etcher.  But  a  living  authoritv,  himself  an  eminent  etcher,  and 
admiring  Meryon  thoroughly,  has  called  Mdryon  by  preference  a 
ffreat  original  engraver,— ao  little  of  Meryon's  work  accords  with  Mr 
Haden's  view  of  etching.  Meryon  was  anything  but  a  brilliant 
aketcher ;  and,  if  an  artist's  success  in  etching  is  to  be  gauged  chiefly 
by  the  rapidity  with  which  he  records  an  impression,  Meryon's  suc- 
cess was  not  great  There  can  be  no  douot  that  his  work  was 
laborious  and  deliberate,  instead  of  swift  and  impulsiv^and  that  of 
some  other  virtues  of  the  etcher — "selection"  and  "abstraction"  as 
>[r  Hamerton  has  defined  them— he  shows  small  trace.  But  a 
genius  like  ^Uryon  is  a  law  unto  himself,  or  rather  in  his  practice 
of  his  art  he  makes  the  laws  by  rrhichithat  art- and  he  are  to  be 
iudged.  He  was  a  great  etcher,  and  by'his  most  eUborate  labour 
he  seemed  somehow  to  ensure  the  more  completely  for  his  picture 
that  virtue  of  unity  of  impression  which,  it  may  well  be  admitted, 
oftener  belongs  to  rapid  than  to .  deliberate  work.  In  3[4r}'on*s 
etchings  the  hand-work  never  seems  to  be  in  arrear  of  the  thought 
Aa  long  as  the  hand-work  must  continue,  the  thought  and  passion 
are  retained.  Miryon  knows  the  secrets  of  his  cralt  as  well  as  did 
the  older  masters  of  it ;  but  he  turns  them  to  his  own  purposes. 
He  is  unexcelled  in  strength  and  in  precision,  nor  is  lie  often 
rivalled  in  delicacy.  These  qualities,  and  others  more  distinctly 
technical,  which  it  Avould  take  too  long  to  insist  on  here,  students 
find  in  his  etchings.  But  the  incommunicable  charm  of  Meryon's 
prints  and  their  lasting  fascination  are  due  to  the  fact  that,  beliind 
all  technical  qualities,  and  as  their  veiy  source  and  spring,  there 
lies  the  potent  imagination  of  the  artist,  poetical  and  vivid,  dii-cct- 
ing  him  what  tp^see  in  his  subject,  and  how  to  see  it     (F.  WR) 

MESCHERYAKS;  or  Meschers,  a  people  inhabiting 
eastern  Bussia.  Kestor  regarded  them  as  Finns,  and 
even  now  part  of  the  Mordvinians  (of  Finnish  origin) 
call  themselves  Meschers.  Klaproth,  on  the  other  hand, 
supposed  they  were  a  mixture  of  Finns  and  Turks,  and  the 
Hungarian  traveller  Beguli  discovered  that  the  Tartarized 
Meschers  of  the  Obi  closely  resembled  Hungarians.  They 
formerly  occupied  the  basin  of  the  Oka  (where  the  town 
Meschersk,  now  Meschovsk,  has  maintained  their  name) 
and  of  the  Sura,  extending  north-east  to  the  Yolga.  After 
the  conquest  of.  the  Kazan   empire  by  Russia^-^art^  of 
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them  mtoiied  n6rfli-«ftrtwMds  to  tlie  baaina  of  the  Kama 
and  ^wa^  and  thna  the  Meachen  divided  into  two 
tnadir  Sia  iroatem  branch  became  Ruasified,  so  that 
Hm  Meachemis  of  the  governments  of  Penaa,  Saratoff, 
Sraan,  and  Vladimir  have  adopted  the  enatoma,  language, 
modtZ&oa  of  the  conquering  race;  but  their  ethnogra- 
phiiaadbaneteriatica  can  be  eaaily  diatinguiahed  in  the 
fei-Saii  popdation  of  the  governments  of  Pena  and 
Tkmboff.  Tbib  eaatem  branch  haa  taken  on  the  cuatoma, 
lanffoage,  and  religion  of  Baahkira,  with  whom  their  fuaion 
iTstiU  mor«  complete.  They  can  be  diatinguiahed  from 
thdr  neighboura  only  by  their  more  peaceful  character. 
Thia  Baahkir-Heacheryak  branch  waa  eatimated  by  Bittieh 
in  1875  to  number  138,000.  They  make  6  per  cent,  of 
the  population  of  ihe  government  of  Upa,  and  22  per 
cent  In  the  diatrict  of  Birak.  The  number  of  the  western 
Meacheiyaka  ia  unknown,  and  could  hardly  be  eatimated  on 
account  of  their  mixture  with  Buaaiana.  It  is  only  in  the 
govemmentof  Penza  thattheyhavemaintained  their  national 
featurea;  there  they  make  3  per  cent  of  the  population. 

MESCHOYSK,  a  diatrict  town  of  Ruaaia,  in  the  govern- 
ment of  Kahiga,  45  mil^  to  the  aouth-weat  of  the  capital 
of  the  province.  It  ia  an  old  town  auppoeed  to  date  from 
the  Idth  centOzy,  and  it  ia  often  mentioned  in  Buasian 
onnala  under  the  namea  of  Mezetak,  Meaechevak,  or 
Meaehorak.  About  the  end  of  the  14th  century  it  waa 
embraced  in  Lithuania,  and  it  waa  ceded  to  the  Mcecow 
"  great  principality  "  in  1494.  It  waa  often  pillaged  by  Tar- 
tara  in  the  16th  century,  and  during  the  great  diaturbancea 
of  1610  all  ita  inhabitanta  were  killed  by  the  Zaporoghi 
Ooaaacka,  and  the  fort  waa  taken  by  Polea,  who  returned  it 
to  Ruaaia  only  after  the  treaty  of  Deulin.  The  country 
round  Meaehovak  ia  not  fertile ;  but,  from  ita  poaition  on 
old  eatabliahed  routes  to  the  aouth,  the  town  haa  become 
a  centre  of  conaiderabb  trade.  Ita  annual  fair,  which 
takea  place  on  the  giounda  of  the  very  old  Petrovak 
monaatery,  ia  important  to  the  surrounding  diairicta  for 
the  export  aale  of  horaea,  grain,  hemp,  hempaeed  oil,  and 
coarae  linen,  and  for  the  import  trade  in  cottona,  woollens, 
and  earthen  and  glaaa  warea,  the  whole  turn-over  reaching 
about  £100,000.     Population,  7400. 

MESHED  (properly  Meah-hed,  t.f.,  "place  of  martyr- 
dom," ''ahrine"),  a  city  of  northern  Peraia,  capital  of 
KhoWis&n,  472  milea  'eaat  of  TehrAn,  201  miles  north-west 
of  Herat,  36*  17'  40"  N.,  62*  35'  29"  K,  lies  on  a  plain 
watered  by  the  Keahaf-nid,  a  tributary  of  the  Heri-nid,  and 
ia  surrounded  by  mud  waUa  4  nulea  in  circumference,  with 
a  dry  ditch  40  feet  deep  at  aome  pointa,  which  could  be 
flooded  from  the  neighbouring  reaervoir  and  watercourses. 
Within  thia  endoaure  ia  a  strong  citadel,  with  good  walls  25 
feet  high,  residence  of  the  prince  governor  of  KhorisAn. 
There  are  five  gates,  from  one  of  wUch,  the  Bala  Khlabin, 
the  Ehiab&n  main  atreet  runa  right  through  the  city,  form- 
ing a  fine  boulevard  planted  with  plane  and  mulberry  trees, . 
and  with  a  stream  of  dirty  water  running  down  its  whole 
length.  In  the  centre  is  an  open  parallelogram  160  yards 
by  75,  encircled  by  double-atoried  cloistera,  and  pierced  on 
the  bng  aide  by  a  high  arched  porch  leading  directly  to 
the  great  moaque,  whose  gilded  dome  rises  above  the  shrine 
of  the  famous  ImAm  RizA.^     The  marble  tomb  of  the  saint, 

I'AU  Bl«i  (or.el-Ridi),  Uie  eighth  imam  of  the  Shfa,  is  the  'AH  ibn 
M4i4  from  whom  the  party  of  Alides  had  aach  hopes  under  the 
ealiphate  of  llam«n  (see  Mohammbdamisic).  He  died  at  Tos, 
818  A. D.,  and  waa  burled  by  Mamdn'a  orders  in  .the  rieinitj  of  that 
town  baaide  the  grare  of  Hir^n  el-Rashid.  To  the  Alides  he  was  a 
martyr,  being  believed  to  have  been  poisoned  by  the  caliph.  Ibn  Batdta, 
who  deaeribea  both  ahrines  (iii.  77  sgOy^Us  how  the  pious  risitors 
to  the  shrine  of  'AU  ibn  Mi&s4  used  to  spurn  with  their  feet  tha  tomb 
of  Baahid.  In  hla  time  a  considerable  town  had  been  formed  around 
the  shrine  under  the  name  of  Meshhed  al-Ridi  and  ultimately  the 
Bdw  town  ecltpeed  the  older  dty  of  Toa. 


which  is  the  most  venerated  spot  in  the  whole  of  fmsL 
and  yearly  visited  by  from  80,000  to  100,000  pilgrima,  is ' 
aurrounded  by  a  ailver  railing,  and  approached  by  a  flight 
of  inlaid  marble  atepa.  Eaatwick,  the  only  European  before 
O'Donovan  who  penetrated  aa  far  aa  the  parallelogram, 
deaeribea  the  moaque  as  large  enough  to  contain  three 
thouaand  people.  It  ia  flanked  by  two  gilded  minarets, 
one  of  which,  120  feet  high,  ia  extremely  beautiful,  with 
an  exquisitely  carved  capital,  built  by  Shih  Abb4a.  The 
facade  is  entirely  covered  with  blue  and  white  enamelled 
tilea.  To  the  mosque  are  attached  aa  many  aa  two  thouaand 
attendanta  and  retainera  of  all  aorta,  including  no  leaa  than 
five  hundred  mollaha.  Beyond  the  dome  ia  Qauhar  Shih'a 
handaome  moaque^  aurmounted  by  an  immenae  blue  dome, 
and  also  flanked  by  two  minareta.  In  the  main  atreet 
ia  a  public  kitchen  supported  by  the  enormoua  revenuea 
of  the  ahrine^  where  eight  hundred  devoteea  are  daily 
aupplied  with  food  gtatnitoualy.  The  only  other  notable 
bmldinga  in  the  place  are  aome  coUegea  and  twenty- 
two  caravanaeraia,  one  of  which  is  of  great  aixe.  Meahod 
doea  a  conaiderable  local  and  transit  trade  to  the  yearly 
value  of  about  600,000  tomAna,  and  ita  bazaara  are  always 
well  atocked  with  aUka,  velvets,  felta^  oottona,  ahawls^ 
carpeta^  lacquer  work,  hunbekina,  hardware,  glasa,  chin% 
and  other  gooda  from  South  Persia,  India,  Turkeatan,  and 
Ruaaia.  The  European  trade  is  now  entirely  controlled  by 
Ruasia,  and  European  manufactured  artidea  are  moatly  iJl 
from  that  country.  The  chief  manufacturea  aro  ailk,  aatin, 
velvet,  and  checked-cotton  fabrics,  carpet8,^^hawla,  noted 
aword '  bladea,  ahagreen,  and  turquoia  jewellery.  Within 
the  encloeurea  are  extensive  cemeteries  far  exceeding  the 
local  requirements,  large  numbers  of  the  faithful  being 
brought  ^rom  all  parts  of  the  Shf*a  world  to  be  buried  in 
the  vicinity  of  RizA'a  ahrine  under  the  belief  that  their 
eternal  aalvation  ia  thereby  ensured. 

Some  10  milea  waat  of  If  eahed  is  a  powder  factory,  feraterly 
under  Colonel  Dolmage,  where  powder  of  excellent  Quality  ia  pro- 
duced. The  diatrict^  although  fertile,  doea  not  produce  suffieieat 
for  the  inhabitanta,  ao  that  much  grain  haa  to  do  imported  from 
Kurdlstin  and  Niahipur.    The  climate  ia  very  aorere  in  winter,  with 


much  anow ;  in  summer  it  ia  leaa  aultry  than  might  be  expected, 
the  temperature  ranffing  from  76*  F.  to  90*  or  92*  F.,  and  in  excep- 
tional yeara  94*  to  96*  F.    The  population  is  varioualy  eatimated  at 


from  4'5,000  (ConnoUv)  and  60,d06  (Ferrier)  to  80,000  andlOO,000 
(Eaatwick).  The^ttled  reaidonta,  excluaive  of  pilgrima  and  foreign 
traders,  are  eatimated  by  O'Donovan  at  50,000. 

The  main  caravan  rontea  from  Khiva,  Bokhara,  Samarkand,  and 
Herat  converge  at  Meahed,  whence  lines  of  traffic  radiate  to  Kuehaa 
fnr  the  Atrek  ralley  and  the  Caspian,  to  Nishipur  and  Bostam  for 
Tehiin,  to  Tahaa  for  Isllsh4n,  to  Khaf  for  Sistin  and  Kirman.  It 
thus  occupies  a  poaition  in  north-eastem  Peraia  analogona  to  that 
of  Tabrix  in  the  north-weat 

MESHED-ALI,  t.e.f  the  ahrine  of  the  ''martyr"  Ali,  is 
a  town  of  Asiatic  Turkey,  province  of  Baghdad,  50  miles 
south  of  Kerbela,  close  to  the  ruins  of  Kufa,  and  2  miles 
"west  of  the  Hindiye  branch  of  the  Euphratea,  the  reputed 
burial-place  of  the  caliph  Ali.'  It  atanda  on  the  eaat 
acarp  of  the  Syrian  desert,  and  is  enclosed  by  nearly  aquare 
brick  walls  flanked  by  maaaive  round  towers  dating  from 
the  time  of  the  caliphs.  Under  the  gilded  dome  of  the 
great  mosque,  which  occupies  the  centro  of  the  tovm,  ia  the 
shrine  of  Ali,  which  is  held  by  the  Shf  a  as  at  least  as 
holy  aa  the  Kaaba  itself.  Any  Moslem  buried  within 
aight  of  the  dome  being  certain  of  aalvation,  large  numbers 
of  bodiea  are  yearly  aent  from  all  parts  for  interment  here. 
Beaides  the  moaque  with  its  richly  decorated  fa9ade,  the^ 
only  noteworthy  building  ia  a  good  bazaar  aupplied  from  j 
Baghdad  and  Basra.     The  town  itself,  which  Lady  Anne 

*  Whether  the -place  really  contains  the  grsTe  of  Ali  was  long 
disputed,  and  .the  story  giiren  in  defence  of  iU  claims  is  doubtless 
apocryphal'  The  dome  was  built  under  the  Abbasids,  and  the  resting^ 
place  of  the  calipit  unknown  or  concealed  under  the  Omayyads  (Urn 
9auka],  p.  Itty 
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Sont  describos  as  "an  ideal  .Eastern  city,  standing  in  an 
)l)Boli|te  desert,  and  bare  of  all  soiroundings  but  its  tombe^" 
xmsiBts  of  narrow  gloomy  streets  lined  by  houses  closely 
sacked  together.  The  locality  ia  properly  named  Ki^af , 
md  giTes  its  name  to  the  neighbonring  lake,  a  htfge 
iepression  filled  by  an  eraption  of  the  river,  and  ranging 
rom  6  to  20  feet  In  depth.  The  aocnmnlated  treasures 
}f  the  shrine  were  carried  off  by  the  Wahhibites  when  they 
sptnred  this  place  early  in  the  present  century.  The 
population  is  estimated  at  7000,  including  aeyeral  Indian 
Hohammedana  under  the  protection  of  the  British  resident 
U  Baghdad. 
rh«  Mpeet  of  thethtina  in  the  14tfa  oantory  la  d«8or!b«]  by  Ibn 


Bttdte,  L  414  jf.  A  plan  of  tha  town  and  daacription  of  its 
splendour  before  the  Wahhabtteajdllagad  it  ia  given  by  Kiebnhr. 
See  alao  Urn  Jnbair,  p.  214  ;  P.  I'eixeira,  IHtL,  cap.  ir. 


MESHED  HOSEIN,  properly  MwfflHiD  HoeBDr.    See 
Kekbtbt.a,  toL  ziv.  p.  48. 
MpytureR^  MESMERISIL    See  toL  zt.  p.  277. 
MESOPOTAMIA,  the  "  country  between  the  riyers,"  is  a 
3Q-parely  geographical  expression,  the  countries  which  it  com- 
^preheads  never  having  formed  a  self-contained  political 
.^unity.^    It  was  first  introduced  by  the  Greeks  at  or  after 
^the  time  of  Alexander,  but  probably  had  its  origin  in  the 
earlier  Aranuean  name  hM  nahrfn  (tiie  country  between  the 
livers),  to  which  again  correspomls  the  Biblical  Aram  Ifaha- 
rayim.*    As  early  as  700  B.a  "  the  country  of  two  rivers  ** 
is  mentioned  on  the  Egyptian  monuments  under  the  name 
Kaharina^  but  no  such  designation  appears  in  the  cunei- 
form inscriptions  (though  the  territory  formed  part  of  ihe 
Aasyriap  as  it  afterwards  did  of  the  Persian  empire).     The 
most  settled  period  in  the  history  of  Mesopotamia  was 
probably  under  Persian-Qreek  rule.     Xenophon  applies 
the  name  Syria  to  the  extremely  fertile  district  whidi  he 
traversed  after  having  crossed  the  Euphrates  at  Thapsacus. 
The  country  beyond  the  Araxes  (Chaboras  f)  he  calls  Arabia^ 
— a  desert  region  in  which  his  army  had  to  suffer  great 
hardships  un&  it  reached  the  **  gates  of  Arabia."    Even 
izh  later  times  Mesopotamia  was  included  under  the  name 
Assyria,  or  was  reckoned  part  of  Babylonia. 

iniese  statements  of  Xenophon  already  indicate  a 
demarcation  of  the  territory,  afterwards  called  Mesopotamia, 
as  well  as  its  division  into  two  sections.  The  fertile 
portion,  inhabited'  by  agriculturfd  Aramaeans,  stretched 
from  the  Euphrates  to  the  Chaboras ;  the  desert  pc^on, 
the  home  of  wandering  tribes,  extended  to  the  Tigris.  It 
would  be  rash,  however,  to  conclude-  from  this  that 
Mesopotamia  designated  the  whole  territory  between  the 
Euphrates  and  T^ris;  indeed  it  is  possible  that  AroM 
Jfakarayim,  die  Anm  <d  the  count:/  of  the  two  rivers, 
originally  meant  only  the  main  portion  of  the  fertile  country 
inhabited  by  Syrians.  In  this  case  the  two  boundary 
txvera  must  have  been,  not  the  Euphrates  and  the  l^gris, 
but  the  Euphrates,  and  the  Chaboras.  After  the  final 
oocitpation  of  the  country  by  the  Romans  (156  A.D.),  the 
politicsl  province  of  Mesopotamia  was  practically  confined 
to  this  more  limited  distncL  Though  in  ordinaxy  usage 
the  Euphrates  and  l^gris  are  considered  as  the  two  rivers 
which  bound  Mesopotamia^  the  one  bank  of  the  river 
cannot  be  geographically  separated  from  the'  other,  and 
consequently  narrow  strips  of  country  on  the  right,  bank 
of  the  Euphrates  and  on  the  left  bai^  of  the  l^gris  must 
be  reckoned  to  \he  country  *'  between "  the  rivers.  On 
the  other  hand,  the  country  between  the  sources  of  the 
Euphrates  and  the  Tigris  has  fiDm   early  times  been 

M«o'«ver«iiXau  moxe  exactly  ^  /li^  r6w  woratiAr,  acO.  x^oo 

*  Ja  the  nore  reeant  parte  of  Qeneela  Padaa  Aram  takea  the  place 
«f  AimHahaimyia.  Bat  thia  padutpe  ia  the  aaiae  of  a  amaller  diatriet 
te  the  Mi^booihood  of  Hanaa.  i 


reckoned' not  to  Mesopotamia  but  to  Armenia.  In  thif 
direction  the  Masius  range  forms  the  proper  boundary,  and 
it  is  onlv  on  rare  occasions  that  theoretical  geographers 
extend  the  name  Mesopotamia  over,  the  more  northern 
districts,  Sophene,  Ac,  Purely  theoretical  too,  and  not  to 
be  approved,  is  tiie  extension  of  the  definition  so  as  to 
include  the  land  of  Babylonia  (IriSf.  *ArahiX  that  is,  the 
country  as  far  south  as  the  confluence  of  tne  Euphrates 
and  Tigris,  or  even  as  far  as  their  embouchure  in  the 
Persian  Gulf. 

From  what  has  been  said  it  appears  that  Mesopotamia 
reaches  its  northern  limitsat  the  points  where  the  £xrpH]U.TKS 
{q,v,)  and  the  Tigris  break  through  the  mountain  range  and 
enter  the  lowlands.  In  the  case  of  the  Euphrates  this 
takes  place  at  Sumeis&t  YSamoeata),  in  that  of  the  Tigris 
near  Jeziret  ibn  *Omar  (Be^bdi)  and  Mosul  (Ninev^). 
Consequently  the  irregular  northern  boundaries  are  marked 
by  the  lowland  limits  of  those  spurs  of  the  Taurus  mountains 
Imown  in  antiquity  as  Mons  Masius  and  now  as  Eanje 
D&gh  and  Tiir  *Abdin.  Towards  the  south  the  uicient 
boundary  was  the  so-called  Median  Wall,  which,  near 
Pirux  Shapur,  not  much  to  the  south  of  Hit  (the  ancient 
Is),  crossed  from  the  Euphrates  in  the  direction  of  ]$[adisiya 
(Opis)  to  the  Tigris.  There  the  two  rivers  approach  each 
other,  to  diverge  again  lower  down.  At  the  same  place 
begins  the  network  of  canals  connecting  the  two  rivers 
which  rendered  the  country  of  Babylonia  one  of  the  richest 
in  the  world ;  there  too,  in  a  geological  sense,  the  higher 
portion  of  the  plain,  consisting  of  strata  of  gypsum  and 
marl,  comes  to  an  end;  there  at  one  timet  ran  the  line  of 
the  sea-coast;  and  there  begin  those  alluvial  formations 
with  which  the  mighty  rivers  in  the  course  of  long  ages 
have  filled  up  this  depressed  area.  Mesopotamia  thus 
forms  a  triangle  lying  in  the  north-west  and  south-east 
direction,  with  its  long  sides  towards  the  north  and  south- 
west It  extends  from  37*  30^  to  about  33*  N.  lat  and 
from  38*  to  46*  R  long.,  and  has  an  area  of  some  55,200 
square  miles.  Jlie  points  at  which  the  rivers  issue  from 
among  the  mountains  have  an  absolute  altitude  of  between 
1000  and  1150  feet,  and  the  plain  sinks  rapidly  towards 
the  southern  extremity  of  Mesopotamia,  where  it  Lb  not  more 
than  about  165  feet  above  the  sea.  As  a  whole  the  entire 
country  consists  of  a  single  open  stretch,  save  that  in  the 
north  tibere  are  some  branches  of  the  Taurus — ^the  Nimrdd 
Di^  near  Orii,  the  long  limestone  range  of ' Abd^l* Adi^ 
running  north-north-west»  and  farther  to  the  east  the  Sii^'ar 
range,  also  of  limestone,  7  miles  broad  and  50  miles  long^ 
running  north-north-east  Between  these  two  ranges — ^near 
the  isohited  basaltic  hill  of  Tell  K6kab  (Hill  of  Stars)-— runs 
the  defile  by  which  the  waters  of  the  Chaboras,  swollen 
by  the  Jaghjagha  and  other  affluents  from  the  Masius,  find 
their  way  into  the  heart  of  Mesopotamia.  The  Ehib^ 
proper,  tiie  ancient  Chaboras,  which  rises  in  the  three* 
hundred  copious  fountains  of  RAs-'ain  (the  ancient  Bhestsna), 
and  ultimately  fklls  into  the  Euphrates  near  Karkiaji 
(Circesium),  formi  the  boundary  between  the  two,  or  more 
correctly  the  three,  great  divisions  of  Mesopotamia.  These 
divisions  are  (1)  the  northern  country  to  the  west  of  the 
EhAbdr,  (2)  tne  northern  country  to  the  east,  and  (3)  the 
steppe-land.  In  the  country  to  th^  north-west  of  the 
Ehkbtir  we  must  probably,  as  alreadv  mentioned,  recognise 
the  true  ancient  Aram  Ii'aharayimJ^  Under  the  dominion 
of  the  Seleucids  it  bore  the  name- of  Osrhoene,  or  better 
Orrhoene,  and  was  for  a  time  the  seat  of  a  special  dynasty 
which  at  a  later  date  at  any  rate  was  Arabian  (Abgar). 
The  capital  of  this  kingdom  was  Orfa  (Roha),  the  Edessa 
of  the  Greeks  and  Romans,  the  Orrhoi  of  the  Syriaoa;  it 
was  at  a  later  date  a  Roman  colony,  and  bore  also  the  name 
of  Justinopolis.  This  once  flouriidiing  city  lies  on  the  smaU 
river  Daisan  (the  ancient  Scirtus).    South  of  Edessa  lie 
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die  ndns  of  Hakbak  (see  vol  xi.  p.  454).  In  the  Mongolian 
period  Harran  fell  into  decay,  and  at  present  it  is  a  mere 
heap  of-  ruins.  A  third  town  of  this  region  is  Serug 
(Gen.  zi.  20) ;  in  the  Greek  period  it  was  called  Batne,  but 
the  Syrians  retained  tl^e  name  Serug,  which  is  still  in  use 
(Seri!^).  The  town  lies  between  Harran  and  the  Euphrates, 
in  a  plain  to  which  it  gives  its  name.  On  the  left  bank  of 
the  Euphrates  lay  Apamea  (the  modem  Birejik),  connected 
with  Zeugma  on  the  other  side  by  a  bridge,  and  farther 
south,  at  the  mouth  of  the  Bilechas  (modem  Belik), 
was  the  trading  town  and  fortress  Nicephorium,  founded 
by  command  of  Alexander,  and  completed. by  Seleucus 
Nicator,  in  memory  of  whose  victory  it  was  named. 
From  the  emperor  Leo  it  received  the  designation  Leonto- 
polis.  The  spot  is  now  known  as  Ra^U  /see  below). 
Farther  up  the  fruitful  valley  of  the  Belik  lay  the  town  of 
Ichns9  (Chne).  Farther  south  lay  Circesium  {Chabonu  of 
Ptolemy,  PhaUg  of  Isidor),  not  to  be  identified,  as  is  usually 
assumed,  with  Carchemish ;  froih  the  time  of  Diocletian 
it  was  strongly  fortified.  The  site  is  at  present  occupied 
by  a  wretched  place  of  the  name  KarkfsiyA.  Carchemish 
probably  lay  near  the  bridge  of  Hembij,  the  present 
Kalat  el-Nejm. 

In  ancient  times  a  highly  flourishing  district  must  have 
stretched  along  the  river  Chaboras  (Kh&biir)  to  its  princii>al 
source  at  H&»-ain  ("Fountain-head,"  Syr.  JiisKaina,  the 
Khe8a}na  of  Ptolemy),  a  town  which  was  for  some  time  called 
Theodosioi)oli8,  because  after  380  A.D.  it  was  extended  and 
embellished  by  Theodosius.  Justinian  fortified  it.  The 
strip  of  completely  desert  country  which  now  stretches  along 
the  lower  course  of  the  KhAb^r  was  called  in  antiquity 
Gauzanitis,  and  corresponds  to  the  Gozan  of  2  Kings  xviii. 
6.  (Guzana  or  Guzanu  in  the  cuneiform  inscriptions). 

The  country  to  the  east  of  the  upper  KhAbiir  is  in  many 
respects  similar  to  that  which  has  just  been  described.  As 
the  watershed  of  the  Tigris  is  not  far  distant,  the  Masius 
range  sends  down  into  Mesopotamia  only  insignificant 
streams,  the  most  important  being  the  Hermas,  the 
Mygdonius  of  the  Greeks.  On  its  banks  was  situated 
Nisibis,  the  chief  city  of  the  district,  which  commanded 
the  great  road  at  the  foot  of  the  mountains  leading 
through  the  steppe,  which  here  from  the  scarcity  of  water 
comes  close  up  to  the  edge  of  the  hills.  In  the  old 
Assyrian  empire  Nasibina  was  the  seat  of  one  of  the  four 
great  administrative  officials.  In  the  time  oT  the  Seleucids 
the  site  was  occupied  by  the  flourishing  Greek  colony  of 
Antiochia  j^lygdonia ;  but  the  new  designation,  transferred 
to  the  river  and  the  vicinity  of  Nisibis  from  the  Mace- 
donian district  of  Mygdonia,  afterwards  passed  out  of  use. 
Nbibis  was  an  important  trading  city,  and  played  a  great 
part  in  the  wars  of  the  Romans  against  the  Persians. 
Captured  by  Lucullus,  surrendered  by  Tigranes,  recovered 
by  Trajan,  again  abandoned  by  Hadrian,  once  more  occu- 
pied under  Lucius  Yeros,  and  strongly  fortified  by  Severua, 
It  was  at  length  raised  to  be  the  capital  of  the  province^ 
and  remained  the  frontier  fortress  of  the  Romans  till  in 
the  time  of  Jovian  it  waa  ceded  to  the  Persians.  After 
the  loss  of  Nisibis  the  emperor  Anastasius  in  507 
founded  to  the  north-west  the  fortress  of  Dare  or  Daras 
(the  modem  Ddr&),  also  called  Anastasiopolis,  which  from  ^ 
the  reign  of  Justinian,  who  increased  its  strength,  remained 
for  a  time  the  residence  of  the  dux  Mewpotamim,  .Besides 
these  strongholds,  many  fortified  posts  were  established 
by  the  Byzantine  empire  in  this  district  Antoninopolis 
must  be  mentioned  as  jan  important  town;  this  was 
refortified  by  Constantine  under  the  name  of  Constantia, 
And  has  left  its  ruins  near  Tela  between  Harran  and  Nisibis. 
Mardin  too  was  a  fortress  of  a  similar  kind,  and  the  town 
of  Singara,  at  the  southern  foot  of  the  mountain  of  the 
same  name,  >nras  an  advaniaed  post  of  the  Boman  power. 


The  south  or  steppe  portion  of  Mesopotamia  was  from 
early  times  the  roaming-ground  of  Arabic  tribes ;  for 
Xenophon  gives  the  name  of  Arabia*  to  the  district  on  the 
left  bank  of  the  Euphrates  to  the  west  of  the  Khdbiir ; 
and  eUe where  it  is  frequently  stated  that  the  interior  at  a 
distance  from  the  rivers  was  a  steppe  inhabited  by  Arabea 
Scenitse  (Tent  Arabs).  Along  the'  bank  of  the  two  great 
rivers  ran  a  belt  of  Cultivated  country,  and  the  rocky 
islands  of  the  Euphrates  were  alsn  occupied  by  a  settled 
population.  On  the  Euphrates,  beginning  towards  the 
north,  we  must  mention  first  Zaitah  or  Zautha,  south-east 
of  Circesium;  next  Corsothe,  at  the  mouth  of  the  Mascash; 
then  Anatho  or  Anathan,  the  modem  Ana;  and  finally 
Is  (Hit).  On  the  Tigris  the  point  of  most  importance  is 
Carnee  (Katvac.  of  the  Anah(M%9\  south  from  the  mouth  of 
the  Great  Zab  near  the  present  Kafat  Sher^dt ;  .and  not 
far  distant  to\«*ards  the  interior  was  Atrse  or  Hatrse,  also 
called  Hatra,  the  chief  town  of  the  Arab  tribe  of  the  Atreni. 
It  was  besieged  without  success  by  Trajan  and  Sevems ; 
by  the  4th  century  it  was  already  destroyed;  but  the 
interesting  ruins,  which  can  scarcely  be  visited  owing  to 
the  plundering  habits  of  the  Bedouins,  still  bear  the  name 
of  Ei-Hadhr.  They  lie  in  the  heart  of  the  steppe,  and 
were  formerly  well  supplied  with  water. 

Alli  these  districts  came  in  640  A.D.,  or  perhaps  a  little 
earlier,  into  the  power  of  the  Arabs,  who  named  them 
Jezfra  (island)  or  Jeziret  A]p!ir,^  and  divided  them  according 
to  tribes  into  three  portions,  the  land  of  Bekr,  of  Rebf  a, 
and  of  Modhar.  The  district  of  Modhar  ran  along  the 
side  of  the  Euphrates,  and  its  chief  towns  were  Orfa  and 
RaVVft;  the  district  of  Rebfa  comprised  the  plain  of 
Mosul  as  far  as  the  country  on  the  Kh&bdr  (chief  towns 
Mosul  and  Nisibis),  and  the  district  of  Bekr  (Diyir  Bekr) 
the  more  mountainous  country  to  the  west  of  the  upper 
Tigris  (chief  town  Amid  or  Diarbekr).  In  general  the 
Arabs  consider  a  part  of  the  mountain  territories  which  lie 
between-  the  two  rivers  to  belong  to  Jezfra,  as  is  best  seen 
from  the  following  notice  given  by  Abulfeda: — 


"£1-Jezira  is  the  land  between  the  Tigris  and  the  Euphrates,  yet 
many  places  on  the  other  side  of  the  Euphrates,  irhich  properly 
belong  to  Syria,  are  also  included,  as  well  as  places  and  even  dis* 


tricts  on  the  east  side  of  the  Tigris.  The  exact  boundarv  line  thnc 
runs  from  Malatia  by  Sumeisdt,  KaVat  er-Riim  (Ram-ICala  of  the 
maps),  and  Bire  (Birejik)  to  the  TX)int  opposite  Membij,  and  then 
br  Balis,  Er-Rakkn,  Karkisiya,  £r-Rahaba  (on  right  bank),  and 
Hit  to  Anbdr.  Here  the' Euphrates  ceases  to  form  the  boundary, 
which  runs  across  to  the  Tigris  in  the  direction  of  Tekrit,  and 
ascends  the  Tigris  as  far  as  EsSinn  (Sennk)  to  El-Haditha  and 
Mosnl,  thence  to  JezCret  ibn  'Omar,  thou  to  Diarbekr,  and  so  back  to 
Malatia." 

From  the  Arabic  geographers  and  travellers  we  gain  the 
impression  that  a  great  part  of  Mesopotamia,  with  the  ex- 
ception of  the  southern  steppe  of  course,  must  at  that  time 
have  been  in  a  very  flourishing  condition ;  the  neighbourhood 
of  Nisibis  especially  is  celebrated  as  a  very  paradise.  In 
fact  it  is  only  since  the  Turkish  conquest  of  the  country 
under  Sultan  Selim  in  1515  that  it  has  turned  into  a  desert 
and  gradually  lost  its  fertility.  As  the  nomadic  Arabs 
hate  continually  extended  their  encroachments,  agriadtura 
has  been  forced  to  withdraw  into  the  mountains ;  and  this 
is  especially  true  of  the  western  portions  of  Mesopotamia, 
the  district  of  IUs-*ain,  and  the  plain  of  Harran  and  Sen!^j, 
where  huge  mounds  ffive  evidence  that  the  whole  country 
was  once  covered  with  towns  and  villages.  Under  the 
Turks  £1-Jez(ra  does  not  form  a  political  unity,  but  be- 
longs to  different  pashaliks. 

From  this  brief  survey  it  appears  that  Mesopotamia,  like 
Syria,  constitutes  an  intermediate  territory'  between  the 
great  eastern  and  western  monarchies^— <SyTia  inclining 


1  Phllostratus  (e.  200  a.d.)  already  reports  that  the  Aralx  called 
Hesopotamia  ini^Qu 
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more  to  the  west^  and  Mesopotamia  to  tlie  east.  In 
Tirtue  of  its  position  it  frequently  formed  both  the  object 
and  the  scene  of  contest  between  the  armies  of  those 
mighty  monarchies,  and  it  is  wonderful  how  a  country  so 
often  devastated  almost  always  recovered.  The  roads,  it  is 
true,  which  traversed  the  territory  were  not  mere  military 
highways,  but  the  main  joutes  of  traffic  for  Central  Asia, 
Western  Asia,  and  Europe.  It  is  only  in  modem  times, 
and  since  these  lines  of  commercial  intercourse  have 
ceased  to  be  followed,  that  the  general  condition  of  things 
has  been  so  entirely  altered. 

The  number  of  roads  which  in  ancient  times  traversed 
the  country  wfus  very  considerable ;  the  Euphrates  formed 
DOt  a  Jbarrier  but  a  bond  between  the  nations  on  .either 
side ;  at  many  j>lace^  there  were  at  least  boat-bridges 
(zeugma)  across.  One  of  the  most  important  of  the 
ancient  crossing-places  must  be  sought,  where  ip  fact  it  still 
exists,  at  Birejik,  the  ancient  Apamea-Zeugma.  From  this 
point  a  great  road  led  across  to  Edessa  (Orfa) ;  there  it 
divided  into  two  branches,  the  northern  going  by  Amid 
(Diarbekr)  and  the  other  by  Mardin  and  Nisibis  to  Mosul 
(Nineveh).-  In  quite  recent  times,  in-order  to  avoid  the 
direct  route  across  the  desert  and  through  the  midst  of  the 
Bedouins,  the  post-road  makes  a  great  circuit  from  Nisibis 
by  Jcz£ret  ibn'Omar  to  ^(osuL  A  second  route  crossed 
the  Euphrates  somewhat  more  to  the  south,  and  joined  the 
other  via  Harran  and  Rhessena.  The  principal  crossing 
of  the  earlier  times  (Xenophon)  was  at  Thapsacus,  almost 
opposite  RaV^;  and  it  will  be  remembered  also  how 
important  a  part  Thapsacus  (Tiphsah)  plays  in  the  Old 
Testament.  Sometimes  a  route  along  the  Euphrates  to 
Babylonia  was  followed,  as  is  still  frequently  done  by 
caravans  at  the  present  day ;  but  even  in  ancient  times 
this  course  «#as  attended  by  more  or  less  difficulty,  the 
country  being  occupied  by  the  chiefs  of  independent 
Arab  tribes,  with  whom  the  travellers  had  to  come  to 
terma. 

The  ancient  condition  of  things  must  consequently  be 
considered  as  essentially  analogous  to  that  of  the  present 
day  ;  the  central  districts  away  from  the  rivers  were  occu- 
pied at  certain  seasons,  according  as  they  yielded  pasture, 
by  nomadic  cattle-gmzing  tribes,  the  physical  character  of 
the  country  oemg  then  and  now  the  same  on  the  whole  as 
tnat  of  the  S3rrian  desert,  which  belongs  not  to  Syria 
but  properly  to  Arabia.  On  the  banks  of  the  rivers  were 
settled  half-nomadic  Arab  tribes, — tribes,  that  is,  which 
were  more  or  less  on  the  way  to  the  agricultural  stage,  or 
which,  having  become  altogethet  agricultural,  had  never^ 
theless,  owing  to  frequent  intercourse  with  the  Bedouins, 
lo&t  little  of  Uieir  original  character,  and  even  maintained 
their  inde]7endence.  The  same  movement  takes  place  over 
and  over  again :  Arab  tribes  migrating  from  Arabia,  that 
offidna  fffniium,  gradually  settle  down  wherever  circum- 
stances prove  favourable,  and  by  this  very  change  in  their 
mode  of  life  make  their  first  step  towards  civilization.  In 
this  way  a  continual  stream  of  Arabs  has  flowed  into 
the  civilized  countries  of  Mesopotamia.  On  the  Assyrian 
monuments  are  figures  of  Arabs  riding  on  jcamels ;  evidently 
the  Assyrians  haid  carried  on  war  against  the  Bedouins 
settled  in  their  territory.  At  an  early  period  the  Tai  Arabs 
were  the  neighbours  of  the  Aramieans,  and  consequently  all 
Arabs  bear  in  Syriac  the  name  of  Tay6yd.  The  district 
between  Mosul  uid  Nisibis  received  the  name  B^th  *  Arbiy^ 
from  its  being  occupied  by  Arabs.  These  Tai  Arabs,  whose 
wiginal  home  was  Central  Arabia,  are  still  settled  partly 
near  Nisibis  and  partly  east  of  Mosul ;  but  they  have  to 
some  extent  lost  their  old  noble  Bedouin  manners.  The 
wandering  Arab  tribe  which  at  the  present  time  is 
iominant  in  Mesopotamia  is  the  Shammar;  they  have 
icTen  baek  the  Aimu^  the  most  powerful  tribe  of  the 


Syrian  desert  It  is  only  two  or  three  generations  ago 
that  the  Shammar  came  from  Nejd ;  but  they  have  already 
broken  up  into  two  great  parties.  The  head  of  the  one 
division  is  Ferhin,  who  has  more  or  less  completely  sub- 
mitted to  the  Turks,  and  has  consequently  obtained  the 
title  of  pasha ;  to  him  adhere  the  Shammar  tribes  between 
Mosul  and  Baghdad,  and  those  also  to  the  east  of  the  TigrisL 
The  head  of  the  tribes  who  roam  over  the  greater  part  of 
Mesopotamia — pasturing  their  camels  and  sheep  to  the 
east  of  the  Chaboras  in  the  colder  season  and  to  the  north 
in  the  hotter — is  the  chivalrous  Firis.  These  western 
tribes  are  totally  independent  of  the  Turkish  Government; 
and  have  offered  determined  opposition  to  the  attempts  ol 
the  authorities  at  D^r  to  force  them  to  a  settled  way  ol 
life;  they  still  lay  the  peasants  of  Mesopotamia  undec 
contribution  by  exacting  Khuwwe,  *'  brother^money,*'  or  a 
portion  of  grain.  The  Shammar  live  in  almost  perpetual 
feud  with  their  relations  to  the  east,  and  especially  with  the 
Aneze  on«the  Syrian  bapk  of  the  Euphrates,  the  so-called 
Shimiye.  Many  other  Bedouin  tribes  might  here  be 
mentioned ;  but  it  may  be  enough  to  name  the  Del^m  on 
the  Euphrates  as  an  example  of  a  tribe  just  in  process  o£ 
becoming  agricultural  In  the  northern  parts  of  Mesopo* 
tamia  there  are  a  number  of  tribes  of  mingled  Kurds  and 
Arabs  which  have  to  a  greater  or  less  degree  abandoned 
their  tents  for  fixed  habitations  and  the  tUlage  of  the 
ground;  such  are  the  Beraziye  near  Orfa,  the  Milliye 
between  Orfa  and  Mardin,  and  the  Kfkiye  nearer  Mardin 
and  also  in  the  neighbourhood  of  Mosul  It  is  extremely 
hard  to  obtain  trustworthy  statistical  information  about 
the  number  of  the  Bedouins ;  the  Shammar  may  have  a 
total  strength  of  some  3500  tents.  In  the  difficult  contests 
which  it  has  to  carry  on  with  those  independence-loving 
tribes,  the  Turkish  Government  acts  in  general  on  the 
principle  divide  et  impenu 

The  Kurdish  element  only  appears  sporadically  in  the 
true  Mesopotamian  plain ;  but  the  YezidiB,  who  form  the 
population  of  the  Sinjar  range,  may  be  referred  to  this 
stock.  He  who  encounters  the  uncanny  figure  of  one  of 
these  people  will  hardly  be  able  to  restrain  a  slight  shudder, 
especially  if  he  remembers  the  graphic  descriptions  of  the 
Yezidi  robbers  in  Morier's  Aytshc^,  Of  the  old  Aranuean 
peasantry  there  are  no  longer  any  important  remains  in  the 
plain,  the  Aramieans  having  withdrawn  farther  into  the 
Kurdish  highUnds,  where,  in  spite  of  theii*  wild  Kurdish 
neighbours,  they  are  more  secure  from  exactions  of  every 
kind.  The  plain  of  the  northern  country  of  the  two  rivers 
was  at  one  time  richly  cultivated,  and  owed  its  prosperity 
to  this  industrious  people,  who  formerly  played  se  distin- 
guished a  part  as  a  connecting  link  between  the  Persiana 
and  the  Roman  empire  and  afterwards  between  the  Western 
and  the  Arabian  world,  and  whose  highest  culture  was 
developed  in  this  very  region.  Quite  otherwise  is  it  now. 
In  the  plain  there  are  almost  no  remains  of  the  common 
Aramsean  tongue.  Apart  from  the  3cattered  areas  in  which 
Kurdish  prevails,  the  ordinary  language  is  a  vulgar  Arabic 
dialect;  but  both  Kurdish  and  Aramaean  (Syriac)  have 
exercised  an  influence  on  the  speech  of  the  Arab  peasant. 
Finally  it  must  be  mentioned  that  certain  Turcoman  hordes 
roam  about  the  Mesopotamian  territory. 

In  climate  and  in  the  character  of  its  soil,  as  well  as  in  its  ethno- 
graphio  histoiy,  Mesopotamia  holds  an  intermediate  position.  ^  In 
this  aspect  also  we  must  maintain  the  division  ibto  two  quite  distinct 
zones.  The  southern  half  consists  mainly  of  srey,  dreary  flats 
covered  with  selonite ;  and  gypsum  everywhere  makes  its  appearanoo 
a  little  below  the  surface ;  bitumen  is  not  unfrequent,  and  here  and 
there  it  rises  in  petroleum  \^ells.  I^i  the  solid  strata  of  gvpsum  and 
marl  the  rivers  have  carved  out  valleys,  from  a  quarter  to  half  a  mile 
bread  and  from  40  to  50  or  even  100  feet  deep,  which  with  their  arable 
soil  contrast  with  the  barren  surface  of  the  more  elevated  destort 
(chcSl).  Especially  below  BAlis  there  are  marl-bills  csvMd  with 
gj'psunv  and  aUnvial  phuns  (soHsaUed  hdvUs)  ofconsMsraMe  sztent 

XVL  —  7 


50 


MESOPOTAMIA 


IkATeiiftCtt  formal.  Th«  banfai  of  the  riven  are  there  lined  with  a 
luznrient  growth  of  tameriaks.  Oeesfional  swamps  end  small 
lagoons  occur ;  and  the  marl  shows  a  more  or  lees  marked  efflores- 
oenoe  of  salt  In  this  part  of  th^  coantry  frost  is  rare  even  in 
winter ;  in  summer  the  heat  ii  of  extraordinary  intensity,  and 
dnring  the  whole  season  from  May  to  the  close  of  October  it  is  but 
slightly  modified  by  the  nifht-dews.  Dnring  the  sand  storms 
wueh  frequently  hlow  from  the  West  Arabian  desert,  the  tempera- 
ture may  rise  to  50*  C.  (122*  Fahr.),  and  this  same  excess  of  heat  will 
then  prerail  through  seven  degrees  of  latitude  in  the  whole  valley  of 
the  Euphrates  and  Tigris  from  the  Persian  Oulf  to  the  foot  of  the 
mountains.  For,  considering  the  strong  radiation  which  takes 
place  over  what  is  now  the  uniform  surrace  of  the  Mesopotamian 
soil  with  its  almost  complete  absence  of  evaporation,  there  is 
nothing  to  hinder  this  warm  sons  extending  m  summer  to  the 
upper  half  of  the  country.  In  winter,  on  the  other  hand,  this  latter 
re^on  has  quite  a  different  climate.  From  the  mild  coasts  of  the 
Mediteri'anean  the  cold  increases  from  west  to  east.  In  the  spurs 
of  the  Taurus,  consequently,  the  winUr  cold  extends  far  to  the  south, 
and  the  influence  of  the  snow-covered  ridges  spreads  far  into  the 
Mesopotamian  plain.  Snow  and  ice  are  thus  not  nnfrequent  in  the 
higher  part  of  the  plain,  and  the  temperature  ^may  fall  as  low  as 
- 10*  C.  (14*  Fahr.),  especially  if  the  cold  north  winds  are  blowing. 
That  inland  region  tools  cut  off  from  the  influence  of  the  mild  air 
of  the  Mediterranean  by  the  coast  ranges.  For  this  reason  the 
vegetation  is  of  a  less  Gonthem  character  than  that  of  the  Mediter- 
ranean countries  in  the  same  latitude.  In  the  spring  the  green  is 
soon  parched  out  of  existence.  In  this  way  the  northern  district 
of  Mesopotamia  combines  strong  contrasts,  and  is  a  connecting  link 
between  the  mountain  region  of  western  Asia  and  the  desert  of 
Arabia.  On  the  other  hand  the  country  to  the  south  of  Mesopotamia, 
or  *lrik,  has  a  warm  climate,  and  towards  the  Persian  Gulf  indeed 
the  heat  reaches  the  greatest  extremes. 

In  Upper  Mesopotamia,  strictly  so  called,  agriculture  has  suffered 
an  extraordinary  decline;  in  spite  of  excellent  soil,  very  little  of  the 
land  is  turned  to  account  In  the  western  district  the  fertile  red- 
brown  humus  of  the  Orfa  plain,  derived  from  the  lime  of  Nimnid 
Digh,  extends  to  about  12  miles  south  of  Harran.  With  a  greater 
rainfall,  and  an  artificial  distribution  of  the  water  such  as.  existed 
in  olden  times,  agriculture  would  flourish.  If  spring  raius  are  only 
moderately  abundant,  wheat  and  barley  grow  to  a  great  heieht, 
and  yield  from  thirtv  to  fort^  fold.  Rice  is  also  grown  in  the  richly 
watered-  hill -encircled  district  of  Sen&j  and  on  the  banks  of  the 
Khibur.  Next,  millet  and  sesamum  axe  the  chief  crops, — the 
latter  being  ^own  for  the  sake  of  its  oil,  as  the  olive  does  not 
succeed  in  this  region.  The  abundance  of  wheat  mav  be  estimated 
from  the  fact  that  during  La^ard's  residence  in  Mosul  a  camel-load 
of  480  lb  was  worth  four  shillings.  Durra  {Holeus  Sorghum  and 
ff,  hicolor),  lentils,  pease,  beans,  and  vetches  are  alao  grown,  as  well 
as  cotton,  sal&ower,  hempv  and  tobacca  Mtdieago  taiiva  furnishes 
fodder  for  horses.  Among  the  fruits  the  most  noteworthy  are  the 
eucnmbers,  melons,  and  water-melons  planted  in  great  abundance 
on  the  banks  of  the  smaller  streams.  The  figs  of  the  Sinjar 
mountains  are  celebrated  for  their  exceptional  sweetness.  Timber 
trees  ars  few ;  plane  trees  and  white  poplars  are  planted  along 
the  streams,  and  a  kind  of  willow  and  a  sumach  flourish  on  the 
banks  of  the  Euphrates.  The  palm-trees  which  appear  on  the 
banks  of  both  the  rivers  farther  south  do  not  come  so  far  north. 
On  account  of  the  hot  dry  summer  the  orange  does  not  succeed. 
Of  the  great  forest  which  existed  (f)  near  Nisibis  in  the  time  of 
Tr^an  no  trace  remains;  but  the  slopes  both  of  the  Masius 
mounUins  and  of  the  Jebel  'Abd-el  'Axis,  as  well  as,  more  especi- 
ally, those  of  the  Sinjar  range,  ars  still  covered  with  wood. 

The  wide  treeless  tracts  of  the  low  oonntry  of  Mesopotamia  are 
covered  with  the  same  steppe  vegetation  which  prevails  from  Central 
Asia  to  Algeria,  but  there  is  an  abeence  of  a  great  many  of  the 
arborescent  plants  that  grow  in  the  rockier  and  more  inegular 
plateaus  of  western  Asia  and  especially  of  Persia.  This  comparative 
poverty  and  monotonv  of  the  flora  is  partly  due  to  the  snrfaeei  being 
mainly  composed  of  detritus,  and  partly  to  the  cultivation  of  the 
country  in  remote  antiquity  having  ousted  the  original  vegetation 
and  left  behind  it  what  is  really  only  fallow  ground  untouched  for 
thousands  of  years.  Endless  masses  of  Ull  weeds,  belonging  to  a  few 
species,  cover  the  face  of  the  country  ,->large  Orue\ferm,  Cynartm,  and 
Vmhelliferm  disputing  the  possession  of  the  soil  in  company  with 
extraordinary  quantities  of  liquorice  {Olyeyrrhiza  glabra  and 
ichinata)  as  well  as  Lagonyehium  and  the  white  ears  of  the  Imptrata. 
In  autumn  the  withered  weeds  are  torn  np  by  the  wind  and  driven 
itnroense  distances.  Among  the  aromatic  plants,  which  even 
Xenophon  mentions  in  MesopoUmia,  the  first  place  belongs  to  the 
species  of  wormwood  lArtemiiia),  which  cover  wide  areas,  and  the 
second  to  LabieUm,  such  as  species  of  thyme  and  Salvia,  which,  how- ' 
ever,  become  rarer  in  the  low  country.  With  few  exceptions  there 
are  none  but  cultivated  trees,  and  these  are  confined  to  the  irrigated 
districts  on  the  Euphrates  and  the  Shatt ;  a  few  willows,  a  Pyrui, 
tamarisks,  a  JSIkia,  a  Rubut,  on  the  banks  of  the  rivers,  and  the 
^-lik*  Ppfmim  mghratiea,  which  grows  from  Dxungaria  to 


Morocco,  make  up  the  list  of  the  indltfenm*  kinds.  In  the  wide 
belt  of  swamp  which  lines  the  Shatt  el- Arab  in  the  low  eonntry  of 
*Irik  'Arabi  there  are  boundless  reaches  of  ginntio  sedge  inhabited 
by  a  rich  fauna,  especially  of  birds  such  as  peUeans  and  flamingoesi 
From  the  south,  or  in  other  words  from  the  true  desert  and  oasts 
country  of  Arabia,  the  date-palm  spreads  up  the  valley  to  some 
little  distance  above  Baghdad ;  and  espedally  along  the  Shatt  it 
yields  rich  crops  of  fruit,  which  are  exported  to  India.  With  the 
exception  of  a  few  truffles,  capers,  liquorice,  and  such  like,  there  are 
few  wild  food-plants.  The  cycle  of  vegetation  begins  in  November. 
The  first  winter  rains  clothe,  the  plain  with  verdure,  and  by  the 
beginning  of  the  year  a  number  of  bulbous  plants  are  in  bloom — 
AmaryUtdm,  Liliaeem,  and  Colchieum,  The  full  summer  develop- 
ment is  reached  in  June ;  and  by  the  end  of  August  evexrthing  is 
burnt  up. 

The  hon  is  said  to  roam  as  far  as  the  Ehdbdr;  but  in  any  case  it 
IS  at  least  much  less  frequent  than  in  the  time  of  the  AssyriAns^ 
when  tlie  lion-hunt  was  a  recognized  form  of  sport.  The  wild  ass 
too  is  very  rare  ;  but  on  the  other  hand  wild  swine,  hjsnas,  jackals, 
cheetahs,  and  foxes  are  extremely  abundant  WoVes  are  said  to 
oxist  in  the  plain,  and  among  othen  a  variety  of  black  wolf  {CantM 
fyeoon).  Particularly  numerous  in  the  steppe  are  tiie  antelope 
species ;  and  herds  of  gazelles  are  frequentiy  met  with.  Beavcn  are 
said  to  have  been  observed  on  the  Euphntes.  Jerboas,  moles,  por- 
cupines, and  eepecially  the  common  European  nt,  abound  in  the 
desert ;  bats  are  numerous ;  and  the  long-haired  desert  hare  is  also 
found.  Among  the  domestio  animals  in  this  steppe  country  the 
camel  holds  the  first  place ;  and  next  come  coats  and  aheep ;  but  the 
Bedouin  sheep  is  not  the  ordinary  fat-tailed  variety.  The  commou 
buffalo  is  often  kept  by  the  Arabs  and  Turcomans  on  the  Euphrates 
and  the  Tigris ;  and  on  the  Euphntes  we  also  find  the  Indian  zebu, 
which  is  still  more  frequent  m  the  districts  farther  to  the  south. 
Bird-life  is  very  rare  in  the  southern  parts  of  the  plun ;  though 
on  the  Euphntes  there  are  vultures,  owls,  nvens,  &&,  as  well  as 
falcons  {1  Tinnuneulua  cdaudarius)  which  are  tnined  to  hunt. 
Among  game-birds  are  some  kinds  of  doves,  fnneolin%  part- 
ridges, wild  ducks  and  geese,  and  in  the  steppe  bustanlsi  The 
ostrich  seems  almost  to  have  disappeared.  Large  tortoises  an 
numerous. 

In  conclusion  it  is  necessary  in  supplement  to  jkhe  axtide  Irik 
to  say  somethiug  of  the  district  of  Babylonia,  often  though  wrongly) 
included  under  the  name  Mesopotamia.  Here  \ve  have  to  do  with 
a  fundamentally  different  region,  for  it  consists  in  the  main  of 
alluvial  formations,  a  few  scattered  reaches  of  sand  only  now  and 
then  appearing  in  the  level  depression  not  filled  up  by  the  alluvium. 
The  mass  of  solid  matter  which  the  riven  bring  down  and  deposit 
is  very  considereble ;  it  has  been  ascertained  that  the  maximum 
proportion  for  the  Euphntes  in  the  month  of  January  is  i^,  and 
at  other  times  t^vi  ^or  ^he  Tigris  the  maximum  is  riv-  Aa 
regards  the  physical  chancter  of  the  allu\'ia,  in  the  most  northerly 
portion  the  soil  is  pebbly,  the  pebbles  consisting  almost  solely  of 
variously  coloured  flints  and  occasional  small  fngments  of  gypsum. 
This  is  succeeded  by  a  continuous  formation  of  clayev  soil,  in  part 
argillaceous  and  argillo-calcareoua,  but  covered  with  mould  and 
sand,  or  the  more  tenacious  clay  of  frequent  inundations. 

In  general,  the  northern  plains  of  the  interior  have  ft  •^Igh^ 
but  well-defined  southerly  inclination  with  local  depressions.  The 
territory  undulates  in  the  centnl  districts,  aud  then  sinks  away  into 
mere  manhes  and  lakes.  The  clay,  of  a  deep  blue  colour,  abounds 
with  marine  shells,  and  shows  a  strong  efflorescence  of  natron  and 
sea-salt,  the  latter  derived  from  the  decomposition  of  vegoUble 
matter.  When  the  soU  is  parohed  up  the  appearance  of  the 
mirage  (serdb)  is  very  common.  As  extensivs  inundations  in 
spring  are  caused  by  both  the  rivers,  especially  the  Tigris,  great 
alteretions  must  have  taken  place  in  this  part  of  the  country 
in  the  course  of  thousands  of  years.  It  has  been  asserted  that  in 
former  timss  the  alluvial  area  at  the  mouth  of  the  nver  increased 
one  mfle  in  the  space  of  thirty  yean;  and  from  thU  it  has  been 
assnmed  that  about  the  6tii  century  B.a  the  Penian  Gulf  must 
have  stretched  from  45  to  55  miles  farther  inland  tiian  at  present 
The  actual  imte  of  increase  at  the  present  time  is  about  72  feet  per 
annum.  For  this  reason  we  cannot  decide  much  in  regard  to  the 
former  physical  configuntion  of  southern  Babylonia;  but  it  is  »t  least 
eerUin  Uiat  Uie  Euphntes  and  the  Tigris  reached  the  sea  as  inde- 
Mndent  rivers.  Bitter  estimates  that  m  the  time  of  Alexander  the 
Great  the  embouchures  were  still  separated  by  a  good  day  s  journey ; 
and,  though  they  cannot  now  be  traced,  great  altentiona  have 
probably  taken  place  in  the  upper  portiona  of  the  nven  as  weU  as 
m  the  country  near  the  mouths.  Aasyriologists  tell  ns  *hat  more 
than  thirty-five  cansis  are  known  by  name  from  the  Babylonian 
period ;  but  it  is  extremely  difficult,  or  nther  it  has  proved  hitherto 
impossible,  to  Identify  them  either  with  those  actually  existing  or 
with  those  mentioned  in  claasical  authors,  in  the  Babyloniaa 
Talmud,  or  in  Anbian  writers.  To  the  west  of  the  Euphrates  waa 
to  be  found  the  Pallacopas  channel,  and  we  still  have  tte  Hindiye 
channel  in  the  same  quarter.  The  countrr  between  the  "^•""iSI 
particuUrJy  was  tnversed  by  such  •ecoEdaiy  hranchea.    »-*•«■»• 
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from  ih0  Soplinftci  w«  urast  mention  the  Saklavrfya  channel  (Nahr 
]m),  tiu  Nahr  Helik,  the  Kahr  Zemberdniye,  and  esnecially  the 
Ki^^en-Kfl,  con«traeted  by  the  famous  Omayyaa  governor 
Haj}4i'  £utwardi  from  the  Tigria  strikes  the  groat  Nahrawan 
ektn&^I ;  and  ri^hl^  through  the  countty  of  the  two  riren  runs 
the  Snatt-el  Hai  from  Kut-ol-'Amoro,  almost  due  south  to  the 
Euphrates,  parallel  with  the  Shatt-el-Kehr.  Many  of  these  have 
been  silted  np;  from  those,  however,  which  are  still  maintained 
there  is  derived  a  considerable  revenue,-  and  by  the  restoration 
of  many  of  tKe  old  channels,  traces  of  which  are  met  with  at 
eveiy  step^  the  country  mi^ht  be  again  raised  to  that  condition 
of  Mgh  civilization  which  it  enjoyed  not  only  in  antiquity  but 
partly  even  in  the  time  of  the  later  calix>h8.  The  classical  writers 
are  unanimous  in  their  admiration  of  this  country ;  and  it  is  at 
least  certain  that  nowhere  else  in  the  whole  world  was  the  principle 
of  the  apj[»lication  of  canals  to  the  exigencies  of  agiiculture  worked 
oat  BO  successfully.  '  The  most  luxuriant  vegetation  was  diffused 
over  the  whole  country ;  and  three  crops  were  obtainable  in  the 
Tear.  It  is  this  alone  which  makes  it  intelligible  how  this  region 
m  the  most  remote  antiquity  attained  a  high  civilization,  and  for 
centuries  played,  it  may  be  said,  one  of  the  principal  jmrts  in  the 
history  of^the  world.  In  the  matter  of  civilization,  indeed,  no 
conntry  of  the  ancient  world  was  its  equal ;  a  multitude  of  ^reat 
cities  once  flourUdied  within  its  bordei-s.  Even  the  Arabic  writers 
sie  unanimous  in  regard  to  the  extremely  favourable  influence 
which  the  character  of  the  country  exercised  on  the. intellectual 
activity,  spirit,  and  ca^mcity  of  its  inhabitants.  Wo  need  not  here 
diKUss  the  question*  recently  started  as  to  whether  the  Biblical 
garden  of  Eden  is  to  be  sought  ill  this  locality,  two  canals  of  the 
Eaphrates  and  Tigris  being  identified  with  the  Gihou  and  Piaon  of 
Gen.  iL ;  but  it  is  certain  at  least  that  this  lower  country  of  the 
ttro  rivers  might  well  pass  in  antiquity  for  the  ne  plus  ultra  of 
civilization,  and  exercised  the  most  powerful  political  and  intel- 
lectual influence  on  the  surrounding  regions.  Tlie  question  often 
raised  as  to  whether  the  Semites  were  derived  from  this  district 
may  also  be  left  untouched.  From  the  Bible  we  know  that  an 
oicient  name  of  the  district  was  Shinar,  though  this  has  not 
bitherto  been  discovered  in  the  cuneiform  inscriptions.  The  name 
Kash  is  applied  in  the  Bible  to  its  oldest  non-Seniitie  inhabitants. 
The  norttiem  half  of  the  country  was  callcNl  Akkad,  the  southern 
Sumer.  But  it  must  not  be  forgotten  that  the  rivers  never  formed 
ethnographic  and  political  boundaries ;  and  thus  Sumer  extended 
to  the  coast  of  the  Persian  Gulf  and  Akkad  as  far  as  the  Lower  Zab, 
the  eastern  affluent  of  the  Tigris.  As  a  less  ancient  designation 
of  the  whole  conntry  may  be  reckoned  mat  Kalda^  the  countrv  of 
the  ChaldM&ns  (Hebr.,  erets  Kaadtm) ;  originally  Kalda  is  said  to 
have  designated  central  Babylonia.  Of  stul  later  date  is  the  name 
derived  from  the  capital,  the  country  of  Babel  {ereis  Bdhel),  as  an 
Mjuivalent  of  which  mdt  Bdbtlii  appears  in  the  cuneiform  inscriptions 
(in  the  Doriiu  lists  BaMru),  From  this  was  developed  the  Greek 
designation  Babylonia,  BafivXmpla  (as  early  as  Xenophon).  That  the 
country  waa  densely  peopled  may  be  gatheredfrom  tne  fact  that  about 
704  s. a  eighty-nine  fortified  towns  and  eight  hundred  and  twenty 
smaller  plMss  in  the  Chaldean  conntry  were  captured  during  one 
military  expedition.  Of  separate  districts  of  the  country  we  may 
mention  Kjudnniaab,  the  district  in  the  vicinity  and  esnecially  to  the 
north  of  Babylon  ;  and  southward  by  the  sea-coast  tne  important 
eoantnr  of  B/t  Takfn,  governed  by  kings  of  its  own.  At  a  later  date 
we  fina  on  the  coast  and  at  the  mouth  of  the  Pallacopas  canal  the 
maritime  town  of  Teredon,  which  is  also  mentioned  by  the  classical 
writeiB.  Besides  Babylon  and  Borsippa,  the  larger  cities  were  the 
double  city  of  Sippar  (Sefarvayim,  2  King?  xvii.  24,  SI)  and  Akkad 
on  the  left  bonk  of  the  Euphrates  on  the  present  Kahr  'Isd  ;  Erech, 
i«.,  Warka,  on  the  left  bank  of  the  Euphrates;  XJt  on  the  Palla- 
copas, not  far  from  the  place  where  the  Shatt-el-Hai  falls  into  the 
Tigris;  Nippur,  i.e..  Tell  Niflfer ;  Kutha  (2  Kings  xviL  24),  Ealne 
(Geo.  X.  10),  in  the  north,  Opis  at  the  junction  of  the  Adhem 
(Fhysens)  with  the  Tigris.  Huge  mounds  give  evidence  of  the 
tttent  of  these  cttiea.  A  number  of  the  canals  were  navigable, 
and  at  the  aome  time,  when  the  bridges  were  destroyed,  they 
formed  defensive  moats  against  the  incundon  of  enemies  from  the 
BortL  And  the  same  purpose  was  served  by  the  great  wall  (after- 
wards the  Median  Wall  of  the  Greeks)  which  ran  across  the  country 
from  river  to  river  between  the  points  of  their  nearest  approach. 

Bunng.ths  period  of  Greek  domination  a  Greek  city,  Seleucia, 
vhich  afterwards  attained  great  prosperity,  was  founded  by 
Seleucns  I.  in  an  extremely  favourable  situation  on  the  right  nanic 
of  the  Tigris.  In  the  south  of  the  countrv,  too,,  there  was  a  Greek 
itaimrt  town  first  called  Alexandria  on  the  Tigris  and  afterwards 
Atttiochia.  \fter  the  conquest  of  Babylonia  by  the  Parthians 
(180  B.C.)  a  small  Arabian  kingdom  grew  np  in  those  parts  called 
Cfaanceno  or  Msaene,  after  the  town  of  Cham  or  Maisan.  It  was 
under  Parthian  and  for  a  time  under  Roman  supremacy.  The  city 
of  Yoloffesin,  founded  by  Yologeses  to  the  south-west  of  Babylon^ 
Bear  Uluia,  in  the  neighbourhood  of  the  later  Etifa,  was  one  o'f  the 
ctpitals  ti  the  Parthian  power.  In  the  time  of  the  Baaanids,  too, 
u  veil  ■■  In  that  of  the  Parthians,  the  coantzy  of  ths  lower 


Euphrates  and  Tigris  played  a  leading  part ;  it  formed  in  fae^  the 
main  centre  of  the  renian  kingdom.  The  city  of  Ctesiphon, 
founded  by  the  Greeks  on  the  east  side  of  the  Tigris  opporite 
Seleucia,  was  the  itnntcr  residence  of  the  Parthian  kings,  and  tiie 
imperial  capital  of  the  Sasanids.  Under  the  name  of  Mad&in 
(The  Cities)  it  continued  to  flourish  till  the  rise  of  Baghdad  in  the 
9th  century.  The  neighbourhood  of  Ctesiphon  was  called  in  the 
time  of  the  Sasanids  Suristan,  a  translation  of  the  Aramtean  desig- 
nation Beth-Ardm&y6,  "country  of  the  Syrians,"  for  the  land  was 
mainly  occiixued  by  Aramseans.  By  a  notable  substitution  thp 
Arabs  after  wanls  gave -the  name.  Nabat,  f.e,,  Kabatseans,  to  these 
Aramsan  poa.*iantr^,  who,  it  may  be  added,  were  already  found  in 
these  parts  at  the  time  of  the  nabvlonian  empire. 

On  the  west  side  of  the  Tigris  the  Arab  kingdom  of  Hfra  formed 
the  bulwark  of  the  Sasanid  power.  As  the  result  mainly  of  the 
battle  of  Kadisiya  (east  of  Hira)  in  635  A.D.,  the  whole  of  this 
wealthy  country  fell  into  the  hands  of  the  Moslems,  and  it  soon  con- 
stituted the  centre  of  their  power,  espociallv  when  the  Abbasids, 
with  true  political  insight,  transferred  thither  the  capital  of  the 
empire  ana  founded  Baghdad.  The  chief  cities  of  the  older  Arabic 
period  were  Kiifa  (in  the  neighbourhood  of  the  earlier  Hira  to  the 
south  of  ancient  Babylon)  and  Basra  (or  BrssoiuH,  q.v.)  in  the 
neighbourhood  of  th/B  earlier  Maisan.  After  these  two  cities  the 
country  wa;  divided  into  the  Sawdd,  "rich  arable  district,"  of 
Basra  and  that  of  Kufa.  Saw&d  was  also  employed  as  a  name  for 
the  whole  country  ;  and  more  or  less  identical  with  this  designa- 
tion is  the  name  'Irak  still  in  use.  Sometimes  also  the  term  Sawid- 
el-' Irak  is  employed ;  but  at  a  later  date  the  country  \a  distinpished 
as  'Inik  'A rabi  (Arabian  'Irak)  from  the  Persian  'Irak  *Ajemi  to  the 
east,  tlie  ancient  Aledia.  The  Arabian  geonrepher  Yakut  makes  the 
distinction  that  the  country  called  Sawod  reaches  farther  to  the 
north  fviz.,  to  the  district  of  the  Upper  Zab). 

Abulfeda  gives  the  boundaries  of  Irdk  as  follows:—"  In  the  west 
of  the  country  lie  El-Jezfra  and  the  desert,  in  the  south  the  desert, 
the  Persian  Gulf,  and  Ehuzistdn,  in  the  east  the  mountain  country 
as  far  as  Holwdn  (near  the  principal  pass  through  the  Zagraq 
range).  Thence  the  boundary  runs  again  towards  Mesopotamia. 
Thus  the  greatest  breadth  of  Irak  is  in  the  north,  and  its  narrow 
extremity  is  formed  by  the  islanti  'Abbdddn  in  the  Shatt-el-'Arah 
(the  united  Euphrates  and  Tigris)  to  the  south,  of  Basra?'  From 
what  has  bten  said  it  appean  that  'IriUc  extended  fur  beyond  the 
country  between  Euphrates  and  Tigris.  'Abulfeda  says  clearly  that 
'Irdk  lies  on  the  Tigris  as  Egypt  on  the  Nile  ;  for  according  to  this 
view  the  Tigris  flows  through  the  middle  of  the  country.  'Ir^ 
consequently  lies  between  80*  and  84*  SO'  N.  lat.  and  betvreen  44* 
and  48*  SO'  £.  long. ;  of  its  area  it  is  impossible  to  form  an  estimate 
under  such  varying  conditions*-  For  some  details  see  Baqudad, 

From  the  union  of  the  riven  upwards,*  in  the  case  of  the  Euphrates 
as  far  as  26*  K.  lat  (above  Bakka),  in  that  of  the  Tigris.fo  85*  N. 
lat.,  the  valleys  are  known  as  ez-'z6r,  thff depression,  in  opposition  to 
the  more  elevated  desert-plateau.  It  has  been  surmised  tnat  in  this 
name  is  to  be  recognized  the  Ddra  of  the  Old  Testament  (Daniel 
iii.  1). 

Very  little  of  the  ancient  condition  of  the  countr]^  has  been  pre- 
served ;  and  there  are  now  but  few  remains  of  ancient  buildings, 
Scarcity  of  stone  having  all  along  led  to  ,the  use  of  bricks.  'Irak 
has  played  its  part,  ft  is  only  by  the  expenditure  of  immense 
sums,  far  bevond  the  financial  camcity  of  the  l^irkish  Govern- 
ment,  that  the  ancient  canals  could  be  restored  and  the  swampa 
formed  by  them  drained.     The  whole  land  falls  into  two  unequal 

Sortion8,~-an  extensive  dry  steppe  with  at  any  rate  a  healthy 
esert  climate,  and  an  unhealthy  region  of  swamps.  There  is  a 
good  deal  more  agriculture  eHon^  the  Euphrates  than  along  the 
Tigris ;  but  swamps,  with  almost  impenetrable  reed  thickets,  com- 
posed of  a  kind  otAgrostiSf  are  at  the  same  time  much  more  exten- 
sive. The  slightly  more  elevated  districts  are  the  special  habitat 
of  the  date  palm,  which  by  itself  forms  dense  groves  bordering. the 
banks  particularly  on  the  lower  Euphrates,  for  a  distance  of  several 
days'  journey.  This  part  of  the  countiy  consequently  has  a  some- 
what monotonous  but  in  its  oypa  way  imposing  aspect.  A  Inxn- 
riant  vegetation  of  water-plants  is  to  be  found  in  the  swamps, 
which  are  the  haunt  of  numerous  wild  beasts — wild  swine,  lions, 
different  kinds  of  aquatic  animals  and  birds.  The  swamps  are 
inhabited  by  a  wild  race  of  men,  dark  of  hue,  with  many  negroes 
amongst  them.  They  live  in  reed  huts,  and  cultivate  rice ;  and 
they  weave  straw  mats.  In  the  main  they  keep  pretty  free  both  of 
the  Turkish  Government  and  of  the  semi- Bedouins  and  Bedouins  of 
*Irdk.  The  Ehazael  especially  who  dwell  to  the  south  of  ancient 
Babylon  often  give  the  Government  trouble,  through  their  passion 
for  independence.  Less  turbulent  are  the  Biedouins  in  the  interior 
of  the  country— the  Zobeid,  the  Afaij,  and  the  Abu  Muhammed ;  bnt 
on  the  other  hand  the  Beni  Ldm  (7500  tentastroug),  who  occupy  the 
great  tract  of  country  east  of  the  Tigris  to  the  south  of  Baghdad, 
nave  often  been  a  source  of  gredt  annoyance  to  the  pashas  of  that 
city.  A  still  more  diflScnlt  task  is  the  management  of  the  Sham- 
mar,  who  come  and  pitch  their  tents  to  the  south-east  of  Baghdsdj 
and  also  the  Hontefltch  on  the  southern  Euphrates  put  the  wholaift* 
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miniitradve  and  diplomaiio  ^iU  of  theTurkiah  ofBciaU  to  the  test. 
The  TurkiJih  inflaence  has  hero  made  at  one  time  great  adrence 
and  at  another  lost  all  the  ground  it  had  gained,— the  rich  and 
powerfol  iheikhs  of  the  Muntefitch  sometimes  hecoming  for  a  season 
mien  orer  the  whole  of  Soatiiem  'Irik  and  even  orer  the  town  of 
Basra.  The  present  writer  once  risitocl  thejgreat  sheikh  Kaair  in 
his  camp  near  Suk-esh-ShijiULh ;  and  he  roceivod  the  impression 
of  haying  to  do  with  a  very  remarkable  and  astute  personage. 

The  old  Syrian  population  of  'Ir&k  has  almost  entirely  dis- 
appeared; the  few  romnants  left  aro'distinffuished  by  a  special 
religion,  in  regard  to  which  see  the  article  Mavdjbahs.     Ethno- 
graphically  the  country  is  subject  to  a  doubib  influence.     On  the 
one  hand  the  connexion  with  Kejd,  the  central  plateau  of  Arabia, 
continues  uninterrupted ;  •  the  emigration  from  that  region  being 
mainly  directed  towards  'Irdk  and  Jezira.     In  Baghdad  even,  the 
*Ag^l-Bedouins  fronr  Central  'Arabia  have  a  quarter  of  their  own. 
with  the  earnings  obtained  in  these  rich' districts  the  emi^nts 
return  to  their  homes.     But  quite  as  strong  at  least  is  the  influ- 
ence of  Persia.      Persian  customs  are  in  fashion :  in   Baghdad 
there  is  an  important  Persian  quarter  ;  and  Korbela  and  lireshed 
*Ali  to  the  west  of  the  Euphrates  may  be  considered  regular 
Persian  "enclaves."    In  these  places  aro  buried  the  son-in-law  of 
Mohammed,  the  caliph  Ali,  and  his  son  Hosein  (in  Kerbela),  the 
chief  saints  of  the  Shiite  sect ;  and  their  tombs  aro  not  only  shrines 
of  pilgrimage  to  the  living,  but  the  dead  aro  brought  by  covtntless 
caravans  from  Jersia  to  be  buried  in  ground  which  thev  nave  made 
holy.    The  neighbourhood  of  Kerbela  reeks  with  the  odour  of 
corpses ;  and  from  the  midst  of  them  pestilence  has  often  begun  its 
maroh.    Throughout  the  whole  of  'Irdk  the  Shiites  have  many  ad- 
herontSy^for  example,  the  Khazael  already  mentioned.     Persian 
influence  prevails  on  the  Arab  population  of  'Irik,  and  the  inter- 
mingling of  the  races  can  still  be  very  clearly  traced  ;  in  this  dis- 
tant comer  of  the  Turkish  empire  a  more  international  tone  prevaib 
than  in  any  other  diitrict     And.  however  small  when  compared 
with  former  times  the  commeroial  and  intellectual  interooune  of 
various  nations  in  these  regions  may  be  at  the  present  day,  the 
attentive  observer  must  notice  that  such  intercourse  does  still 
exist,  though  within  restricted  limits.     No  trace,  indeed,  is  to  be 
found  of- that  rich  intellectual  development  which  was  poduced 
in  the  time  of  the  caliphs  through  the  reciprocal  action  oi  Persian 
and  Arabic  dements.    Still  the  quickwittedneas  of  the  inhabitants 
of 'Irik  makes  a  decided  impression  on  the  traveller  passing  through 
Asiatic  Turkey  ;  and  one  might  venture  to  prophesy  that  the 
country  might  to  some  extent  recover  its  former  position  in  the 
world,  especially  if  English  influence  from  India  were  more  widely 
extended,  and  ahonld  lead  to  the  constraction  of  a  railway.     The 
trade  wMch  passes  through  'Irik  is  even  now  not  unimportant ; 
horses,  for  example,  are  exportecl  in  considerable  numben  from 
southern  *Irdk  to  India.     But  it  might  be  very  much  improved,  as 
the  country.  It  is  said,  could  support  five  hundred  times  as  many 
inhabitants  as  it  actuallv  contains.     There  is  also  a  considerable 
export  of  dates,  a  frait  wnich  forms  the  chief  sustenance  of  a  ^[reat 
number  of  the  inhabitants ;  and  the  breeding  of  cattle  (especially 
buffaloes)  is  extensively  carried  on.     Only  a  ww  steamboats  as  ^et 
navigate  the  migestio  rivers.     Communication  bv  water  is  earned 
on  bv  means  of  the  most  primitive  craft.    Gooos  are  transported 
in  tne  so-called  "tenrades,"  moderately  big  high-built  vessels, 
which  also  venturo  out  into  the  Persian  Qulf  as  far  as  Knw^t 
Passengen  are  conveyed,   especially   on  the  Euphrates,  in  the 
methhi^f,  a  very  long  and  narrow  boat,  mostly  pushed  along  the 
river' bank  with  poles.     The  Hesopotamian  "  kelleks  "—rafts  laid 
on  goatskin  bladaera— come  down  as  far  as  Baghdad^  whero  round 
boats  made  of  plaited  reeds  pitched  with  asphalt  are  in  use.     At 
Basra,  on  the  other  handi  we  see  the  "belem,"  boats  of  a  largo 
size,  having  the  appearance  of  being  hollowed  out  of  tree  trunu, 
and  partly  in  fact  so  constraoted.     Throughout  'Irik  in  general 

Indian  influence  is  partially  at  work ;  in  the  hot  summer  months, 
for  instance,  when  the  natives  live  in  nndergrodnd  apartments 

(serdib),  the  Indian  punkah  is  nsed  in  the  houses  of  the  rich.     As 

S^rds  language,   the  local  Arabic  dialect   has  evidently  been 
ected  on  tiie  one  hand  by  Persian^  on  the  other  by  the  Bedouin 
forms  of  speech. 

8m  Rltter.  DU  MrdkwUU  von  Atttm,  Sd  ed.  toL  tU^  10th  and  11th  jMrta^Dcrllo, 
ISO,  lft44;  C>  Mney,  KxptdUUm/or  th»8ur9^  ^tk*  Rtwtn  BmphratM  aiuTTigrU, 
9  Tola.,  London,  18W;  W.  Alnswonh,  Rtteardist  in  AufHa,  Babflonia,  and 
Oaldma,  London,  18S6 ;  Fr.  DoUUtch.  We  lag  dm  Faradim  f  Ulpale,  1681.  Map: 
Klepert,  JHs  Stftkrat-  uad  TlgrMdndtTt  Berlin,  18M.  (A.  ^.) 

MESSENE,  the  chief  city  of  Messenia,  founded,  under 
the  auspices  of  Ep&minondas,  as  a  bulwark  against  the 
Spartans.  After  the  battle  of  Leuctra  that  .general  sent 
to  all  the  exiled  Messenians, — ^in  Africa,  Sicily,  or  Italy, — 
and  invited  them  to  return  to  the  land  of  their  fathers. 
Many  came  with  eagerness,  and  in  369  b.c.  the  city  was 
built  by  the  combined  army  of  Thebans  under  Epaminondas 
and  Argives  under  Epiteles^  assisted  by  the  Messenians 


themselves.  The  site  was  chosen  m  conformity  with  a 
vision  which  appeared  to  Epaminondas,  and  the  walls 
were  raised  to  the  sound  of  flutes  playing  the  airs  of 
Sacadas  and-  Pronomus.  The  citadel  was  erected  on 
the  summit  of  Mount  Ithome,  and  the  city  on  its  southern 
slope  and  in  the  adjoining  valley.  City  and  citadel  were 
enclosed  by  a  wall  47  stadia  in  length.  Near  the  centre 
of  the  city  was  the  agora,  with  a  famous  spring  called 
Arsinoe,  and  various  temples  and  statues,  among  the  latter 
an  iron  statue  of  Epaminondas.  The  Jlierothysion  con- 
tained many  statues  of  gods  and  heroes,  among  them  a 
bronze  statue  of  Epaminondas.  In  the  gymnasium  were 
statues  of  Hermes,  Hercules,  and  Theseus  by  Egyptian 
artists.  In  the  stadium  was  a  bronze  statue  of  the  great 
herb  Aristomenes,  who  had  a  sepulchral  monument  else- 
where in  the  city.  On  the  summit  of  the  citadel  was  a 
famous  spring  called  Clepsydra,  and  near  it  a  temple  of 
Zeus  Ithomatas,  with  a  statue  by  the  famous  Argive  artist 
Ageladas,  executed  originally  for  the  ^lessenian  helots 
who  settled  in  Naupactus  (see  Messenia).  It  was  in 
honour  of  .this  statue  that  the  festival  of  the  Ithomsea  was 
performed. 

The  situation  of  Messene  is  one  of  the  finest  and  mort 
roinanti9  in  the  world.  The  view  of  Mount  Ithome,  wiih 
its  level  summit  and  its  ancient  and  mediaeval  ruins, 
one  issues  from  the  Langadha  Fftss  in  the  Taygett 
mountains,  is  beautiful  bevond  description.  And  the 
view  from  the  summit  of  the  mountain  itself,  which  rises, 
steep  and  rugged,  to  the  height  of  2631  feet,  and  is 
crowned  by  the  ruins  of  fortifications  of  Cyclopean  work- 
manship, is  enchanting,  hardly  equalled  by  any  other  in 
Greece.  Near  the  middle  of  the  ruins  of  t&e  lower  city 
stands  a  wretched  village  named  Mavrommati  (Black  Eye), 
so  called  from  the  Turkish  name  of  the  spring  Arsinoe, 
which  still  flows  as  plenlifully'  as  in  the  old  days.  These 
ruins  are  the  most  imposing  in  Greece,  and  furnish  the 
finest  existing  specimen  of  Hellenic  miUtary  architecture. 
Almost  the  entire  circuit  of  the  ancient  walls  can  be  traced, 
and  in  some  places  they  are  standing  to  their  full  height. 
They  are  bmlt  of  large  hewn  stones  laid  in  beautifully 
regular  layers  without  mortar,  and  are  surmounted  by 
towers,  of  which  there  seem  to  have  been  originally  over 
thirty.  Seven,  of  these  are  still  in  a  good  state  of  preser- 
vation, and  bear  testimony  to  the  thoroughness  of  the  great 
enterprise  undertaken  by  Epaminondas.  Two  gates  can 
still  be  distinguished,  one  on  the  slope  of  Mount  Ithome, 
the  other  (the  northern  or  Megalopolis  gate)  on  the  north 
side.  The  latter  Is  a  dipylon  or  double  gate,  opening  into 
a  circular  enclosure  62  feet  in  diameter.  The  waUs  of 
this  enclosure  are  built  with  extreme  care,  and  the  soffit 
stone  of  the  inner  portal,,  which  has  been  partly  moved 
from  its  place,  reminds  one  of  the  lintel  of  the  so-called 
tre^ury  ef  Atreus  at  MycensD.  It  Ib  18  ft  8  in.  x  4  ft.  2 
in.  X  2  ft.  10  in.  Withm  the  town  several  ancient  sites 
can  still  be  distinguished — ^the  stadium,  the  theatre,  and 
several  temples. 

MESSENIA  ^n  Bomer  Messene),  a  state  of  Greece,  and 
the  most  Westerly  of  the  three  peninsulas  of  the  Pelopon- 
nesus. Its  area  is  a  little  over  1160  square  miles.  It  is 
separated  from  Elis  and  Arcadia  on  the  north  by  the  river 
Neda  and  the  Noniian  mountains,  and  from  Laconia  on  the 
esst  by  the  lofty  range  of  Taygetus.  The  other  sides  are 
.washed  by  the  sea,  which  indents  its  shores  with  four  guifs 
or  bays, — Messenia,  Phoenicus,  Pjrlus,  and  Cyparissus.  On 
its  south-west  comer  are  the  (Enussaa  Islands,  and  oppo- 
site the  bay  of  Pylus  (Navarino)  the  famous  Sphacteria. 
The  interior  is  divided  by  mountain  chains  into  fertile 
plains,  wdtered  by  rivers,  the  chief  of  which  is  the  Famisus 
(with  its  tributaries  Leucasia,  Charadrus,  Amphitus,  and 
Axis),  falling  into  the  Messenian  GulL    l^e  oreat  valley 
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of  this  riTer  is  divided,  near  Mount  Ithome,  into  two 
distinct  parts,  the  plain  or  basin  of  Stenyclarus  on  the 
Dorth,  ainl  the  plain  of  ^ibcaria,  so  called  from  its  extreme 
fertility,  on  the  south.     The  climate  is  delightful 

The  earliest  inhabitants  of  Messenia  were  Leleges,  whose 
capital  was  at  A^'^^"'*^  After  these  came  ^tolians,  whose 
chief  centre  was  at  Fjrlns.  After  the  Dorian  conquest  the 
country  was  divided  by  Cresphontes  into  five  parts,  whose 
chief  cities  were  respectively  Stenyclarus,  Pylus,  Khion, 
Hyamia,  and  Mesola.  The  towns  of  Messenia  were  not 
numerous.  Homer  mentions  Pylus  (the  seat  of  the 
Thessalian  Neleids),  Amphigeneia  (possibly  the  same  as 
Ampheia),  Dorion,  ^peia  (possibly  Methone),  (Echalia, 
Fharae,  Antheia  (probably  the  later  Thuria),  Pedasus,  and 
Ira  (the  later  Abia).  Other  import^!  towns  were  Asine, 
Corone,  TJffnn»>^  Camasium,  .Cyparissia,  and,  finally, 
Hessene. 

Of  the  history  of  Messenfs  before  the  Dorian  inv^uon  little  is 
khovn  except  a  few  fables  related  by  Pausanias.  Two  generations 
after  the  Tr^an  war,  the  country  iras  invaded  by  the  Dorians,  who 
expelled  the  Neleids  and  conferred  the  sovereinitT  upon  Creephontee, 
who  seems  to  have  been  a  popular  king.  Perhajm  for  this  reason 
be  was  pat  to  death  by  the  chiefs  alone  with  all  his  sons  except 
iEpytot.  ^pytna  was  restored  to  the  throne  by  the  Arcadians, 
took  rengeance  for  his  father's  death,  and  became  very  popular. 
His  line  lasted  through  several  generations.  We  know  little  of  the 
subsequent  history  ofMessenia  until  the  date  of  the  Messenian  wars, 
waged  agahiat  S  wta.  The  ostensible  and  immediate  causes  -of  these 
irars  are  varioosiy  assigned ;  but  the  true  cause  was  the  cupidity  of 
Sparta.  Qur  chief  trustworthy  authority  for  the  history  of  tnem 
is  the  old  elegiac  poet  TyrtsBUs ;  but  so  httle  is  kno\f  n  about  them 
that  it  is  a  matter  of  doubt  in  which  of  them  the  great  hero 
Aristomenes  won  his  fame.  -The  date  of  the  first  was  from  743  to 
724,  of  the  second  from  085  to  668  or,  according  to  others,  from 
648  to  631  &a  Ithome  waa  the  centre  of  action  in  the  first,  Eira 
in  the  secoiiid.  The  result  of  these  wars  was  the  complete  subjuga- 
tion of  Messenia  to  Sparta.  Its  territory  waa  parcelled  out  among 
Spartana,  and  its  towns  handed  over  to  Periccci  and  Helots.  Many 
of  the  iiUtabitants  took  refuge  in  Arcadia,  but  still  more  in  Italy 
and  Sicily.  A  very  large  number  settled  in  Rhegium,  whose  chiefs 
for  many  generations  were  of  Metaenian  stock.  About  200,000 
remained  behind  in  bondaffe.  After  the  second  war  a  large  number 
of  Messeniana  settled  on  the  Sicilian  coast  at  Zancle.  to  which  they 
subsequently  gave  the  name  Messana  (soo  MzsmixaX  In  464  uc. 
the  Mesaenian  Helots,  taking  advantage  of  an  earthquake  at  Sparta, 
revolted,  and,  though  they  were  flnauy  compelled  to'  surrenaer  in 
455,  they  did  so  only  on  condition  of  being  allowed  to  retire  to 
Kaupactus  on  the  Connthian  Guld  This  city  had  been  offered  them 
u  a  residence  br  the  Athenians,  ever  glad  to  favour  the  foes  of 
Sparta.  Here  the  McasciHans  remained  for  sixty  vears,  untfl  the 
wss  of  the  battle  of  .£gospotami  deprived  them  of  the  protection  of 
the  .\thcniana.  They  were  then  dnven  out,  and  had  to  find  homos 
in  Copliallenia  and  Zacynthua»  at  among  their  kinsmen  in  Rhecium 
and  iicesana.  Some  even  went  to  Africa,  and  took  up  their  abode 
at  EuespcridsB  or  Hcsperidie,  afterwards  called  Berenice.  Things 
remained  in  this  condition  until  860  B.C.,  when  Epaminondos, 
having  broken  the  power  of  Sparta,  rent  from  her  Messenia,  and, 
ooUecting  from  all  quarters  the  d(»coudaut8  of  the  exiled  inhabit- 
ants, helped  them  to  found  the  ci^  of  Meaaenb  {q.v.),  Sparta 
never  gavo  up  her  claim  to  Messenia,  and  made  many  attempts  to 
recon«juor  it,  but  without  success.  The  Mcsscnians  maintained 
their  independence  until  146  B.C.,  when,  with  the  Achsans,  they 
were  reduced  under  the  power  of  Rome.  From  that  time  they  fall 
into  the  background  of  history.  In  the  Middle  Ages  the  country, 
like  the  rest  of  the  Peloponnesus,  .was  largely  overrun  by  Slavic 
tribca,  as  is  shown  by  the  numerous  Slavic  local  names  occurring  in 
it  At  the  establishment  of  Greece  as  a  kingdom,  Messenia  xmB 
conatitnted  into  a  province,  with  a  governor  or  nomarch  residing  at 
Ealamata  ^officially  KaUmai^  the  ancient  Phanc.  Tlie  country^ 
though  beautiful  and  fertile,  is  still  in  a  deplorably  backward  con- 
dition, and  the  population  is  sparse  and  semi-barbaious.  Agricul- 
ture langtuahes,'and  the  roads  and  bridges  are. few  and  bad.  M9re 
deeds  of  violence  occur  in  Messenia  tlian  in  any  other  part  of  Greece. 
With  the  exception  of  Kalamata,  it  contains  no  town  of  importance. 
K^varino,  on  the  Gulf  of  Pylus,  was  the  scents  of  the  destruction  of 
the  Turkish  fleet  in  1827. 

MESSIAH  (Dan.  x.  25,  26),  Messias  (John  i.  41; 
iv.  25),  are  transcriptions  .(the  first  form  modified  by 
reference  to  the  etymology)  of  the  Greek  Meo-atas 
(Mc(rM«,  Mcorc^av),  "Which  in  turn  represents  the  Aramaic 
«r^  (wW<^,  an«trerin^  to  the  Hebrew  .p*(^pn,  "the 


anointed''^  The  Hebrew  word  with  the  article  prefixed 
occurs  in  the  Old  Testament  only  in  the  phrase  'the 
anointed  priest"  (Lev.  iv.  3,  5,  16;  vL  22  [15]),  Ijut 
**  Jehovah's  anointed "  is  a  common  title  of  the  king  of 
Israel,  applied  in  the  historical  books  to  Saul  and  David, 
in  Lam.  tv.  20  to  Zedekiah,  and  in  Isa.  xlv.  1  extended 
to  Cyrus.  In  the  Fsahns  corresponding  phrases  (My,  Thy, 
His  anointed)  *  o6cur  nine  times,  to  which  may  be  added 
the  lyrical  passages  1  Sam.  iL  10,  Hab.  iii.  13.  In  the 
intention  of  the  writers  of  these  hymna  there  can  generally 
be  no  doubt  that  it  refers  to  the  king  then  on  the  throne, 
or,  in  hymns  of  more  general  and  timeless  character,  to 
the  Davidic  king  as  such  (without  personal  reference  to 
one  king);*  but  in  the  Psalms  the  ideal  aspect  of  the 
kingship,  its  religious  importance  aa  the.  expression  and 
organ  of  Jehovah's  sovereignty,  is  prominent  When  the 
IWter  became  a  liturgical  book  the  historical  kingship 
had  gone  by,  and  the  ideaabne  remained,  no  .longer  as  the 
interpretation  of  a  present  political  fact,  but  as  part  of 
Israel's  religious  inheritance.  It  waa  impossible,  however, 
to  think  that  a,  true  idea  had  become  obsolete  merely 
because  it  found  no  expression  on  earth  for  the  time  being ; 
Israel  looked  again  fpr  an  anointed  kipg  to  whom  the 
words  of  the  sacred  hymns  should  apply  with  a  force  never 
realized  in  the  imperfect  kingship  of  Uie  past  Thus  the 
psalms,  especially  such  psalms  aa  the  second,  were  neces- 
sarily viewed  as  prophetic;  and  meantime,  in  accordance 
with  the  common  Hebrew  representation  of  ideal  things  aa 
existing  in  heaven,  the  true  king  remains  hidden  with  Qod. 
The  steps  by  which  this  result  was  reached  muBt,  however, 
be  considered  in  detail 

The  hope  of  the  advent  of  an  ideal  king  waa  only  one 
feature  of  that  larger  hope  of  the  salvation  of  Israel  from  all 
evils,  the  realization  of  perfect  reconciliation  with  Jehovah, 
and  the  felicity  of  the  righteous  in  Him,  in  a  new  order  of 
things  free  from  the  assaults  of  hostile  nations  and  the 
troubling  of  the  wicked  within  the  Hebrew  community, 
wUch  waa  constantly  held  forth  by  all  the  prophets,  from 
the  time  when  the  great  seers  of  the  8ih  <^entury  B.c.  first 
proclaimed  that  the  true  conception  of  Jehovah's  relation 
to  His  people  was  altogether  different  from  what  was 
realized,  or  even  aimed  at,-  by  the  recognized  civil  ajid 
religious  leadera  of  the  two  Hebrew  klngdoma,  and  that  it 
could  become  a  practical  reality  only  through  a  great 
deliverance  following  a  sifting  judgment  of  the  moat 
terrible  kind  The  idea  of  a  judgment  so  severe  aa  to 
render  possible  an  entire  breach  with  the  guilty  past,  and 
of  a  subsequent  complete  realization  of  Jehovah's  kingship 
in  a  regenerate  natiqn,.  is  common  to  all  the  prophets,  but 
is  expressed  in  a  great  variety  of  forms  and  images,  con- 
ditioned by  the  present  situation  and  needa  of  Israel  at  the 
time  when  each  prophet  apoke.  As  a  rule  the  prophets 
directly  connect  the  final  restoration  with  the  removal  of 
the  sins  of  their  own  age,  and  with  the  accomplishment  of 
such  a  work  of  judgment  as  lies  within  their  own.  horizon; 
to  Isaiah  the  last  troubles  are  those  of  Assyrian  invasion, 
to  Jeremiah  the  restoration  follows  on. the  exile  to  Babylon; 
Daniel  connecta  the  future  glory  with  the  overthrow  of  the 
Greek  monarchy.  The  details  of  the  prophetic  pictures 
show  a  corresponding  variation;  but  all  agree  in  giving  the 
central  place  to  the  realization  of  a  real  effective  kingdiipi 
of  Jehovah ;  in  fact  tLe  conception  of  the  religious  subject 

*  The  transcription  is  ae  in  Tt<rcovp,  Tw<rlp  for  'ttft'l,  OnomM^ca^ 
ed.  Lag.,  pp.  247,  281,  Ba<r,  i8  a  3.  FbT  the  termination  ftt  fd 
{(H-  ■««  La^irde,  Psalt.  2iemph.t  p.  yjL 

*  The  plural  is  found- in  Psalm  cv.  16,  of  tbe  patriarehi  as  oontt> 
crated  persons. 

s  In  Ps.  kcxxiv.  9  [10]  it  is  disputed  whether  the  anoints  one  » 
ae  hing,  the  priest,  .or  the  notion  at  a  whole,  Th%  seccndltewij 
perhaps  the  best.  ^,.j...^v.v.  ..,    —  . ..  _^ 
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M  ibe  nation  of  iBrael,  with'a^national  organization  under 
JehoTah  aa  king,  is  common  to  the  whole  Old  Testament, 
and  forms  the  bond  that  connects  prophecy  proper  with 
the  aaoBtUed  Messianic  psalms  and  similar  passages  which 
iheologians  call  typical,  ue.,  with  such  passages  as  speak 
of  the  religions  relations  of  the  Hebrew  commonwealth, 
the  reliffioos  meaning  of  national  institutions,  and  so 
necessarSy  contain  ideal  elements  reaching  beyond  the 
empirical  present  All  such  passages  are  frequently  called 
Messianic;  but  the  term  is  more  properly  reserved  as 
the  specific  designation  of  one  particular  branch  of  the 
Hebrew  hope  of  salvation,  which,  becoming  prominent  in 
post-canonical  Judaism,  used  the  name  of  the  Messiah  as 
a  t^lim'i*^!  term  (which  it  never  is  in  the  Old  Testament), 
and  exercised  a  great  influence  on  New  Testament  thought, 
—the  term  "the  Christ"  (b  xpttrros}  being  itself  nothing 
more  than  the  translation  of  "  the  Messiah." 

In  the  period  of  the  Hebrew  monarchy  the  thought  that 
Jehovah  is  the  divine  king  of  Israel  was  associated  with  the 
oonception  that  the  human  kins  reigns  by  right  only  if  he 
reigns  by  commission  or  "  unction  "  from  Him.  Such  was 
the  theory  of  the  kingship  in  Ephraim  as  weU  as  in  Judah 

£>eut.  TrrWl ;  2  Elings  ix.  6),  tiU  in  the  decadence  of  the 
rthem  state  Amos  (ix.  11)  foretold  the  redintegration  of 
the  Davidic  kii^om,  and  Hoeea  (iii.  5 ;  viii.  4)  expressly 
IMOciated  a  similar  prediction  with  the  condemnation  of  the 
kingship  of  Ephraim  as  illegitimate.  So  the  great  Judiean 
prophets  of  the  8th  century  connect  the  salvation  of  Israel 
with  ihe  rise  of  a  Davidic  lung,  full  of  Jehovah's  Spirit,  in 
whom  all  the  energies  of  Jehovah's  transcendental  kingship 
are  as  it  were  incarnate  ^Isa.  ix.  6  «^. ;  xi.  1  «^. ;  Micah  v.). 
^Hiia  conception,  however,  is  not  one  of  the  constant 
events  of  prophecy ;  indeed  the  later  prophecies  of  Isaiah 
take  a  different  shape,  looking  for  the  decisive  interposition 
of  Jehovah  in  the  crisis  of  history  without  the  instru- 
mentality of  a  kingly  deliverer.  Jeremiah  again  speaks 
of  the  future  David  or  righteous  sprout  of  David's  stem 

fxxiiL  5  sq, ;  xxx.  9) ;  and  Ezekiel  uses  similar  language 
xxxiv.,  xxxviL) ;  butthat  such  passages  do  not  necessarily 
mean  more  than  that  the  Davidic  dynasty  shall  be  con- 
tinued in  the  time  of  restoration  under  a  scries  of  worthy 
princes  seems  clear  from  the  way  in  which  Ezekiel  speaks 
of  the  prince  in  chaps,  xlv.,  xlvi.  As  yet  we  have  no  fixed 
doctrine  of  a  personal  Messiah,  but  only  material  from 
which  such  a  doctrine  might  by  and  by  be  drawn.  The 
religious  view  of  the  kinphip  is  still  essentially  the  same 
as  in  2  Sam.  viL,  where  the  endless  duration  of  the  Davidic 
dynasty  is  set  forth  as  part  of  Jehovah's  plan  of  grace  to 
His  nation. 

There  are  other  parts  of  the  Old  Testament— notably 
I  Sam.  viii.,  xii — ^in  which  the  very  existence  of  a  human 
kineship  Ls  represented  as  a  departure  from  the  ideal  of  a 
perfect  theocracy.  And  «o^  in  and  after  the  exile,  when 
the  monarchy  had  come  to  an  end,  we  find  pictures  of  the 
ktter  days  in  which  its  restoration  has  no  place.  Such  is 
the  great  prophecy  of  Isa.  xL-lxvi,  in  which  Cyrus  is  the 
anointed  of  Jehovah,  and  the  grace  promised  to  David  is 
transferred  to  ideal  ](srael  ("the  servant  of  Jehovah  ")  as  a 
whole  (Isl,  Iv.  3).  So  too  there  is  no  allusion  to  a  human 
kingship  in  Joel  or  in  Malachi;  the  old  forms  of  the 
Hebrew  state  were  broken,  and  religious  hopes  expressed 
thonselvea  in  other  shapes.^    In  the  book  of  Daniel  it  is 

SUective  Israel  that  appears  under  the  symbol  of  a  "son 
man,"  and  receives  the  kingdom  (vil  13,  18,  22,  27). 
^  Meantime,  however,  the  decay  and  ultimate  silence  of  the 
fivin|^    prophetic  word  concurred    with  the    prolonged 
poEtical  aervitude    of  the  nation    to  produce    a  most 

^  Ths  hopu  which  Bmg^  and  Zecharlah  Tonneot  with  th«  Bfema  of 
Zmbbftbel,  •  deM«Ddsiit  of  Dtvid,  hardly  foxm  aa  axoeptioB  to  tUs 


important  change  in '  the  type  of  the  Hebrew  religion. 
The  prophets  had  never  Bought  to  add  to  the  religious 
unity  of  their  teaching  vmity  in  the  pictorial  form  in 
which  from  time  to  time  they  depicted  tne  final  judgment 
and  future  glory.  For  this  there  was  a  religious  reason. 
To  them  the  kingship  of  Jehovah  was  not  a  mere  ideal, 
but  an  actual  reality.  Its  full  manifestation  indeed,  to  the 
eye  of  sense  and  to  the  unbelieving  world,  lay  in  the 
future ;  but  true  faith  found  a  present  stay  in  th^ 
sovereignty  of  Jehovah,  daily  exhibited  in  providence  and 
interpreted  to  each  generation  by  the  voice  of  the  prophets. 
And,  while  Jehovah's  kingship  was  a  living  and  present  fact, 
it  refused  to  be  formulated  in  fixed  invariable  shai)e.  But 
when  the  prophets  ceased  and  their  place  was  taken  by  the 
scribes,  the  interpreters  of  the  written  word,  when  at  the 
same  time  the  yoke  of  foreign  oppressors  rested  continually 
on  the  land,  Israel  no  longer  felt  itself  a  living  nation,  and 
Jehovah's  kingship,  which  presupposed  a  living  nation, 
found  not  even  the  most  inadequate  expression  in  daily 
political  life.  Jehovah  was  still  the  lawgiver  of  Israel,  but 
His  law  was  written  in  a  book,  and  He  was  not  present  to 
administer  it  He  was  still  the  hope  of  Israel,  but  the 
hope  was  all  dissevered  from  the  present ;  it  too  was  to  be 
read  in  books,  and  these  were  interpreted  of  a  future 
which  was  no  longer,  as  it  had  been  to  the  prophets, 
the  ideal  development  of  forces  already  at  work  in  Israel^ 
but  wholly  new  and  supernatural  The  present  was  a 
blank,  in  which  religious  duty  was  summed  up  in  patient 
obedience  to  the  law  and  penitent  submission  to  the  Divine 
chastisements;  the  living  realities  of  divine  grace  were 
but  memories  of  the  past,  or  vbions  of  "the  world  to 
come."  The  scribes,  who  in  this  period  took  the  place  of 
the  prophets  as  the  leaders  of  religious  thought,  were 
mainly  busied  with  the  law ;  but  no  religion  can  subsist  oo 
mere  law ;  and  the  systematization  of  the  prophetic  hopeSi 
and  of  those  more  ideal  parts  of  the  other  sacred  literature 
which,  because  ideal  and  dissevered  from  the  present,  were 
now  set  on  one  line  with  the  prophecies,  went  on  side  by 
side  with  the  systematization  of  the  law,  by  means  of  a 
harmonistic  exegesis,  which  sought  to  gather  up  every 
prophetic  image  in  one  grand  panorama  of  the  issues  of 
Israel's  and  the  world's  history.  The  beginnings  of  this 
process  can  probably  be  traced  withhi  the  canon  itself,  in 
the  book  of  Joel  and  the  kcst  chapters  of  Zechariah ; '  and, 
if  this  be  80^  we  see  from  Zech.  ix.  that  the  picture  of  the 
ideal  king  early  claimed  a  place  in  such  constructiona. 
The  full  development  of  the  method  belongs,  however,  to 
the  postKauionical  literature,  and  was  naturally  much  less 
regular  and  rapid  than  the  growth  of  the  legal  traditiona 
of  the  scribes.  The  attempt  to  form  a  schematic  escfaa- 
tology  left  so  much  room  for  the  play  of  individual  fancy 
that  its  results  could  not  quickly  take  fixed,  dogmatic 
shape ;  and  it  did  not  appeal  to  all  minds  alike  or  equally 
at  fldl  times.  It  was  in  crises  of  national  anguish  that  men 
turned  most  eagerly^to  the  prophedea,  and  souglit  to  con- 
strue their  teachings  as  a  promise  df  speedy  deliverance  in 
such  elaborate  achemes  of  the  incoming  of  the  future  glory 
aa  fill  the  Apocalyptio  Literatitbs  (g.v.).  But  these 
booka,  however  influential,  had  no  public  authority,  and 
when  the  yoke  of.  oppression  was  lightened  but  a  little 
their  enthusiasm  lost  much  of  its  contagious  power.  It  la 
not  therefore  safe  to  measure  the  ^neral  growth  of 
eachatological  doctrine  by  the  apocalvptia  booka,  of  which 
Daniel  alone  attained,  a  canonical  position.-  In  tha 
Apocrypha  eachatology  haa  a  very  amaU  place ;  bat  there 
ia  enough  to  ahow.  that  ttie  Jiope  pf  larael  Vaa  never 
forgotten,  and'  that  the  imagery  of  t'he  prophets  had 
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moulded  that  hope  into  certain  fixed  forme  which  were 
taken  with  a  litenJnen  not  contemplated  by  the  prophets 
themedves.  It  wiOi,  howerer,  only  very  gradoally  that 
the  fignxe  and  name  of  the  Meseiah  acquired  the  pro- 
minence which  they  have  in  later  Jewish  doctrine  of  the 
kst  things  and  in  the  official  exegesis  of  the  Targums.  In 
the  Tefy  deTsloped  eschatology  of  Daniel  they  are,  as  we 
have  aeen,  altogether  wanting,  and  in  the  Apocrypha,  both 
before  and  after  the  Kaccabee  revival,  the  everlasting 
throne  of  David's  house  is  a  mere  historical  reminiscence 
(Siraeh  xlviL  11 ;  1  Mac  iL  07).  So  long  as  the  wars  of 
independence  worthily  occupied  the  energies  of  the  Pales- 
tinian Jews,  and  the  Hasmonsean  sovereignty  promised  a 
measnire  of  independence  and  felicity  under  the  law,  in 
which  the  people  were  ready  to  acquiesce,  at  least,  till  the 
rise  of  a  new  prophet  (1  Mac  xiv.  41),  the  kope  that  con- 
nected itself  with  the  house  of  David  was  not  likely  to  rise 
to  fresh  life^  especially  as  a  considerable  proportion  of  the 
not  veiy  numerous  passages  of  Scripture  which  speak 
of  the  ideal  king  might  wiUi  a  little  straining  be  applied 
to  the  rising  star  of  the  new  dynasty  (comp.  the  language 
of  1  Mac  xiv.  4-15).  It  is  only  in  Alexandria,  where 
the  Jews  were  still  subject  to  the  yoke  of  the  Gentile, 
that  at  this  time  (c  140  B.a)  we  find  the  oldest  Sibylline 
venes  (iii  652  jg.)  proclaiming  the  approach  of  the 
righteous  king  whom  God  shall  raise  up  from  the  East 
(In.  xlL  2)  to  establish  peace  on  earth  and  inaugurate  the 
sovereignty  of  the  propheto  in  a  regenerate  world.  The 
name  Messiah  is  still  lacking,  and  the  central  point  of  the 
prophecy  b  not  the  reign  of  the  deliverer  but  the  subjec- 
tion of  an  nations  to  the  law  and  the  temple.^ 

With  the  growing  weakness  and  corruption  of  the 
Hasmoncan  princes,  and  the  alienation  of  a  large  part  of 
the  nation  from  their  cause,  the  hope  of  a  better  kingship 
begins  to  appear  in  Judaea  also ;  at  first  darkly  shadowed 
forth  in  the  Book  of  Enoch  (chap,  xc),  where  the  white 
steer,  the  future  leader  of  God's  herd  after  the  deliverance 
from  the  heathen,  stands  in  a  certain  contrast  to  the  in- 
idequato  sovereignty  of  the  actual  dynasty  (the  homed 
faunbs) ;  and  then  much  more  clearly,  and  for  the  first  time 
vith  use  of  the  name  Messiah,  in  the  Psalter  of  Soiomon, 
the  chief  document  of  the  protest  of  Pharisaism  against  ito 
enemies  the  later  Hasmonamns.  The  struggle  between  the 
Pharisees  and  Sadducees,  between  the  party  of  the  scribes 
sad  the  party  of  the  Hasmonsan  aristocracy,  has  been 
deeoibed  in  Isbasl  (voL  xiil  p.  423  tq.).  It  was  a 
rtniggle  for  mastery  l^tween  a  secularized  hierarchy  on 
the  one  hand,  to  whom  the  theocracy  was  only  a  name,  and 
vhose  whole  interesto  were  those  of  their  own  selfish  politics, 
ind  on  the  other  hand  a  party  to  which  God  and  the  law 
vere  all  in  all,  and  whose  influence  depended  on  the  main- 
tenanee  oi  the  doctrine  that  the  exact  fulfilling  of  the  kw 
loootdiiig  to  the  precepta  of  the  scribes  was  the  abeorbing 
Tocation  of  Israel  This  doctrine  had  grown  up  in  the 
politacal  nullity  of  Judaea  under  Peraiaa  and  Grecian  rule» 
ud  no  government  that  possessed  or  aimed  at  political 
independence  could  possibly  show  constant  deference  to 
the  punctilios  of  the  schoolmen.  The  Pharisees  themselves 
coold  not  but  see  that  their  principles  were  politically 
impotent ;  the  most  scrupulous  observance  of  the  Sabbath, 
for  example — and  this  was  the  culminating  point  of  legality 
—could  not  thrust  back  the  arms  of  the  heathen.  Thus 
the*  party  of  the  scribes,  when  they  came  into  conflict 
vith  an  active  political  power,  whidi  at  the  same  time 
daimed  to  represent  the  theocratic  interesto  of  Israel,  were 
eompdled  to  ky  fresh  stress  on  the  doctrine  that  the  true 
dehrerance  of  Israel  must  come  from  God  and  not  from 
■ML   We  have  seen  indeed  that  the  legalism  which  accepted 
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Jehovah  as  legislator,  while  admitting  that  his  executive 
sovereignty  as  judge  and  captain  of  Imel  was  for  the.time 
dormant,  would  from  the  first  have  been  a  self-destructiv« 
position  without  the  complementary  hope  of  a  future 
vindication  of  divine  justice  and  mercy,  when  the  God  of 
Israel  should  return  to  reign  over  his  people  for  ever. 
Before  the  Maccabee  revival  the  spirit  of  nationality  was 
so  dead  that  this  hope  lay  in  the  background ;  the  ethical 
and  devotional  aspecto  of  religion  under  the  law  held  the 
first  place,  and  the  monotony  of  political  servi^de  gave  little 
occasion  for  the  observation  that  a  true  national  life 
requires  a  personal  leader  as  well  as  a  written  law.  But 
now  the  Jews  were  a  nation  once  more,  and  national  ideas 
came  to  the  front  In  the  Hasmonsean  sovereignty  these 
ideas  took  a  political  form,  and  the  result  was  the  secular^ 
ization  of  the  kingdom  of  God  for  the  sake  of  a  harsh  and 
rapacious  aristocracy.  The  nation  threw  itself  on  the  side 
of  the  Pharisees;  but  it  did  so  in  no  mere  spirit  of 
punctilious  legalism,  but  with  the  ardour  of  a  national 
enthusiasm  deceived  in  ita  dearest  hopes,  and  turning  for 
help  from  the  delusive  kingship  of  tiie  Hasmonseans  to 
the  true  kingship  of  Jehovah,  and  to  His  vicegerent  the 
king  of  David's  house.  It  is  in  this  connexion  that  the 
doctrine  and  name  of  the  Messiah  appear  in  the  Ptalter 
of  Solomon,  The  eternal  kingship  of  the  house  of  David, 
so  long  forgotten,  is  seized  on  as  the  proof  that  the 
Hasmon«ans  have  no  divine  right 

"ThoQ,  Lord»  art  onr  king  for  over  sad  ever.  •  .  .  ThoQ  didst 
choose  Darid  as  king  over  laraeL  and  swaresk  nnto  him  ooneerning 
his  eeed  for  ever  that  hia  kLnjnnip  ihoTild  neyer  fail  before  Theei 
And  for  oar  eins  sinnere  (the  Hasraonttans)  have  riaen  np  over  ua, 
taking  vith  force  the  kingdom  trhich  Thou  didat  not  promise  to 
them,  profaning  the  throne  of  Darid  in  their  pride.  But  Thou,  0 
Lord,  will  caet  them  dotra  and  root  out  their  eeed  from  the  land, 
when  a  man  not  of  onr  race  (Pompey)  riaea  np  affalnst  them.  .  .  • 
Beholil,  O  Lord,  and  raiae  np  their  king  the  Son  of  Darid  at  the  thae 
that  Thon  hast  appointed,  to  reign  orer  Israel  Thy  serrant;  and  sird 
him  with  strongtn  to  cmah  n^jnst  mlers ;  to  cleanse  Jemsalem 
from  the  heathen  that  tread  it  under  foot,  to  cast  oot  einners  from 
Thy  inheritance;  to  hreak  the  pride  of  einnen  and  all  their  etrengtl| 
as  potter's  vessels  with  a  rod  of  iron  (Ps.  ii.  0);  to  destroy  the  law- 
less nations  with  the  word  of  his  month  (Isa.  zL  4) ;  to  gather  a 
holy  nation  and  lead  them  in  righteonsness.  ...  He  ahaU  dlvids 
thom  hy  tribes  In  the  land,  and  no  stranger  and  foreigner  shall  dwell 
with  them;  he  shall  Jodge  the  nations  in  wisdom  and  righteonsness. 
The  heathen  nations  shall  serve  under  his  >oke ;  he  shall  gloriiy 
the  Lord  before  all  the  earth,  and  cleanse  Jerusalem  in  hollnees  aa  in 
the  beginning  From  the  ends  of  the  earth  all  nations  shall  come 
to  see  his  glor]r  and  brin^  the  weary  sons  of  Zion  as  gifts  (Isa.  Ix^ 


8  •}.);  to  see  the  glory  of  the  Lord  with  which  God 
him,  for  he  is  over  them  a  righteous  king  taught  of  GkxL  In  his 
days  there  shall  be  no  nnrighteousnees  in  their  midst;  for  they  an 
all  holy,  and  their  king  the  anointed  of  the  Lord  (xjpftfvit  tcfytof,  mis- 
translation of  nin^  tV\i^),  He  shall  not  trust  on  horses  and  riders 
and  bowmen,  nor  heap  np  gold  and  ailver  for  war,  noront  hia  confi- 
dence in  a  multitude  for  the  day  of  war.  'The  Lord  is  Idn^^hat  is 
his  hope. ...  He  is  pure  from  sin  to  rule  a  great  people,  to  rebuke 

fovernoTs  and  destroy  sinners  by  his  mieh^  woro.  In  all  his  days 
e  is  free  from  offence  sgainat  hia  Qoa,  for  He  hath  made  hhn 
strong  by  the  Holy  Spirit  .  .  .  His  hope  is  in  the  Lord ;  who 
can  do  aught  aMinst  him  I  Strong  in  deeos  and  mighty  in  the  fear 
of  the  Loi^,  he  feedeth  the  flock  of  the  Lord  in  truth  and  righteous- 
neas,  and  sttffereth  not  one  of  them  to  stumble  in  the  puturs. . . . 
So  it  beseemeth  the  king  of  Israel  whom  Gk)d  hath  chosen  to  lead 
the  house,  of  IsraeL  .  .  .  God  hasten  His  meroy  on  Israel  to 
deliver  them  from  the  undesnness  of  profane  foea  The  Lord  Is  onr 
king  for  ever  and  erer.*— iVo/t  Sol  zriL 

This  conception  is  traced  in  lines  too  firm  to  he  those  of  a 
first  essay;  it  had  doubtlsss  grown  up  as  an  integral  part  of 
the  religious  protest  against  the  Hasmonsana.  And  while  * 
the  polemical' motive  is  obvious,  and  the  argumont  froni 
prophecy  against  the  legitimacy  of  a  non-Davidic  dynas^ 
is  quite  in  the  manner  of  the  scribes,  the  spirit  of  theocratic 
fervour  which  inspires  the  picture  of  the  Messiah  is  Reader 
and  deeper  than  -their  narrow  legalism.  ,  In  a  'word,  ihe 
Jewish  doctrine  of  the  Messiah  marks  the*  fusion  of 
Pharisaism  with  the  national  religious  feehng  of   the 
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MftooAbM  reyiTal  It  is  this  national  feeling  that,  claim- 
ing a  leader  against  the  Romans  as  well  as  deliverance 
from  the  Sadducee  aristocracy,  again  sets  the  idea  of  the 
kingship  rather  than  that  of  resurrection  and  indiyidoal 
retnbution  in  the  central  place  which  it  had  lost  since  the 
captivity.  Henceforward  the  doctrine  of  the  Messiah  is 
at  once  the  centre  of  popnhur  hope  and  the  object  of 
theological  culture.  The  New  Testament  is  the  best 
evidence  of  its  influence  on  the  masses  (see  especially  Matt. 
xxL  9);  and  the  exegesis  of  the  Taigums,  which  in  its 
beginmngs  doubtless  reaches  back  before  the  time  of 
G^isty  shows  how  it  was  fostered  by  the  Rabbins  and 
meached  in  the  synagogues.^  Its  diffusion  far  beyond 
mestine^  and  in  circles  least  accessible  to  such  ideas,  is 
proved  by  the  fact  that  Philo  himself  (De  Prmrn.  H  Pom,, 
1 16)  ffives  a  Messianic  interpretation,  of  Num.  zxiv.  27 
(LXX.;.  It  must  not  indeed  be  supposed  that  the  doctrine 
was  as  yet  the  undisputed  part  of  Hebrew  faith  which  it 
became  when  the.  fall  of  the  state  and  the  antithesis  to 
Qhristianity  threw  all  Jewish  thought  into  the  lines  of  the 
Fhariseea  '  It  has,  for  example^  no  place  in  the  Atsumptio 
Mom  or  the  Booh  of  Jubiieei.  But,  as  the  fatal  struggle 
with  Rome  became  more  and  more  imminent,  the  eschato- 
logical  hopes  which  increasingly  absorbed  the  Hebrew 
mmd  all  group  themselves  round  the  person  of  the 
Messiah.  In  the  later  parts  of  the  Book  of  Enoch  (the 
"symbols"  of  chaps,  xlv.  %q,)  the  judgment  day  of  the 
Messiah  (identified  with  Daniel's  "Son  of  Man")  stands 
in  the  forefront  of  the  eschatological  picture.  Josephus 
{B,  J".  vL  5,  §  4)  testifies  that  the  belief  in  the  immediate 
appearance  of  the  Messianic  king  gave  the  chief  impulse 
to  the  war  that  ended  in  the  destruction  of  the  Jewish 
state;  after  the  fall  of  the  temple  the  last  apocalypses 
{BarueK,  4  Egra)  still  loudly  proclaim  the  near  victory  of 
the  God-sent  king ;  and  Bar  Oochebas,  the  leader  of  the 
revolt  against  Hadrian,  was  actually  greeted  as  the  Messiah 
by  Rabbi  Akiba  (comp.  Luke  xzi  8).  These  hopes  were 
again  quenched  in  blood ;  the  political  idea  of  the  Messiah, 
the  restorer  of  the  Jewish  state,  still  finds  utterance  in  the 
daily  prayer  of  every  Jew  (the  Sh*mdni  EaH),  and  is  en- 
shrined in  the  system  of  Rabbinical  theology ;  but  its  his- 
torical significance  was  buried  in  the  ruins  of  Jerusalem.* 

But  the  proof  written  in  fire  and  blood  on  the  fair  face 
of  Palestine  that  the  true  kingdom  of  Gk>d  could  not  be 
realized  in  the  forms  of  an  earthly  state,  and  under  the 
timitations  of  national  particularism,  was  not  the  final 
refutation  of  the  Jiope  of  the  Old  Testament  Amidst  the 
last  convulsions  of  political  Judaism  a  new  and  spiritual 
conception  of  the  kingdom  of  Gk>d,  of  salvation,  and  of  the 
Saviour  of  Qod's  anointing,  had  shaped  itself  through  the 
preaching;  the  death,  and  the  resurrection  of  Jesus  of 
Naareth.  As  applied  to  Jesus  the  name  of  Messiah  lost 
all  its  political  and  national  significance,  for  His  victory  over 
the  world,  whereby  He  approved  himself  the  true  captain 
of  salvation,  was  consummated,  not  amidst  the  flash  of 
earthly  swords  or  the  lurid  glare  of  the  lightnings  of  Elias, 

^  The  Tsignmio  psma^t  thst  r,Mtk  of  the  Mewiah  an  ngistovd 
by  Baxtorf,  Ltx,  ChdUL,  ■.¥. 

*  FalM  MMiiaht  Iist*  oontinaad  from  tiiiM  to  time  to  appetr  unong 
llw  JawB.  Baoh  was  Saraniia  of  Syria  (cirea  780  A.D.).  Boon  after, 
Ma«Uiiio  hopes  were  active  at  the  time  of  the  &U  of  the  Omay- 
yads,  aod  led  to  a  serious  rising  onder  Abu  'laa  of  Ispahan,  who 
ealled  himself  foremnner  of  the  Meedah.  The  false  Messiah  Darld 
Alrai  (Alroy)  appeared  among  the  warlike  Jews  in  AMrbiJan  in  the 
middle  of  the  12th  oentury.  The  Mesalauio  daima  of  Abiaham  Aba- 
laila  of  Baragoesa  (born  1340)  had  a  cabalistic  Uda,  and  the  same 
studies  encooraged  the  wildest  hopes  at  a  later  time.  Thus  Abarband 
calenlated  the  coming  of  the  Messiah  for  1603  a.D. ;  the  year  1600 
was  in  many  plaeee  observed  as  a  preparatory  season  of  penance ;  and 
thiongfaovt  the  10th  century  the  Jews  were  much  stirred  and  mora 
than  one  false  Messiah  appeared.  For  the  fklse  Messiah  Sabbathai. 
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but  in  the  atoning  death  throagfa  which  He  entered  into 
the  heavenly  glory.  Between  the  Messiah  of  the  Jews 
and  the  Son  of  Man  who  came  not  to  be  ministered  to  but 
to  minister,  and  to  give  his  life  a  ransom  for  many,  there 
was  on  the  surface  little  resemblance;  and  from  their 
standpoint  the  Pharisees  reasoned  not  amiss  that  the 
marks  of  the  Messiah  were  conspicuously  absent  from  this 
Christ  But  when  we  look  at  the  deeper  side  of  the 
Messianic  conception  in  the  Ptalter  of  Solomon,  at  the 
heartfelt  longing  for  a  leader  in  the  way  of  righteousness 
and  acceptance  with  Qod  which  underlies  the  aspira- 
tions after  political  deliverance,  we  see  that  it  was  in  no 
mere  spirit  of  accommodation  to  prevailing  language  that 
Jesus  did  not  disdain  the  name  in  which  all  the  hopes  of 
the  Old  Testament  were  gathered  up.  The  kingdom  of 
Qod  is  the  centre  of  all  spiritual  faith,  and  the  perception 
that  that  kingdom  can  never  be  realised  without  a  i)er8onal 
centre^  a  representative  of  Qod  with  man  and  man  with 
Qod,  was  the  thought,  reaching  far  beyond  the  narrow 
range  of  Pharisaic  legslism,  which  was  the  last  lesson  of 
the  vicissitudes  of  the  Old  Testament  dispensation,  the 
spiritual  truth  that  lay  beneath  that  last  movement  of 
Judaism  which  concentrated  the  hope  of  Israel  in  the 
person  of  the  anointed  of  Jehovah. 

It  would  carry  na  too  far  to  conaider  in  this  place  the  details  of 
the  Jewish  conception  of  the  Messiah  and  the  Mesaianio  times  m 
they  appear  in  the  later  apocalypses  or  in  Rabbinical  thealo^.  Bee 
for  the  former  the  excellent  eummary  of  BchUrer,  JfTlSu  Z^U- 
ffuehichU,  Si  28,  29  (Leipsio,  1874),  and  for  the  latter,  besides  the 
older  booke  catalogued  oy  SchUrer  (of  which  Schoettmn,  Horm, 
174S,  and  Bertholdt,  Chri$lologia  Judmorunt,  1811,  may  be  amcially 
named),  Weber,  AlUynagogai^  TkeologU  (Leipeio,  1880).  For  the 
whole  subject  see  also  Drummond,  Tis  Jneiah  ifessioA  (London, 
1877),  and  Knenen,  ^Hgion  qf  Itnui,  chap.  ziL  For  the  Measianie 
hopes  of  the  Phariseee  and  the  PmUUr  ^  Solomon  see  eapeeially 
Wellhanaen,  Phariadtr  und  SaddueS^  (Greifswald,  1874).  In  its 
ultimate  form  the  Measianio  hope  of  the  Jewa  is  the  centre  of  the 
whole  eschatology,  embracing  toe  doctrine  of  the  last  troubles  of 
larael  (called  by  the  Rabbins  the  "  Urth  pan^  of  the  Messiah '), 
the  appearing  of  the  anointed  kinff,  the  annihilation  of  the  hostile 
enemy,  the  return  of  the  diapenea  of  Israel,  the  glory  and  world- 
aovereignty  of  the  clrot,  the  new  world,  the  resarrection  of  the  dead, 
and  the  last  judgment  But  even  the  final  form  of  Jewiah  theolqg^ 
ahowe  much  vacillation  as  to  these  detaile,  eepooially  as  regarda  tbev 
sequence  and  mutual  relation,- thus  betraying  the  inadequacy  of  the 
harmoniatio  method  by  which  they  were  derived  from  the  Old 
Testament  and  the  atormy  excitement  in  which,  the  Measianie  idea 
was  developed.  It  is.  for  example,  an  open  questiou  among  the 
Rabbins  whether  the  daya  of  the  Messiah  belong  to  the  old  or  to 
the  new  world  (HjO  D/^fj!  or  K^i?  D^^l),  whether  the  resurrec- 
tion embraces  all  men  or  only  the  righteous,  whether  it  precedes  or 
follows  the  Messianic  agei     Compare  MiLLxmnmc 

We  must  alao  paaa  over  the  very  important  questions  that  arias 
as  to  the  gradual  eztiioation  of  the  Kew  Toatament  idea  of  the 
Chriat  froim  the  elementa  of  Jewiah  poUtioal  doctrine  which  had 
BO  strong  a  hold  of  many  of  the  first  diadplee — the  relation,  for  ex- 
ample, of  the  Kew  Testament  Apocalypse  to  contemporary  Jewiah 
thought  A  word,  however,  la  necessary  as  to  the  Rabbinical  doc- 
trine of  the  Messiah  who  suffers  and  dies  for  Israel,  the  Messiah  son 
of  Joseph  or  son  of  Ephraim,  who  in  Jewiah  theology  is  diatingnidied 
lh>m  and  subordinate  to  the  victorious  son  of  Darid.  The  devel- 
oped form  of  this  idea  Is  almost  certainly  a  product  of  the  polemic 
with  Christianity,  in  which  the  Rabbins  were  hard  pressed  byargn- 
menta  from  paasuea  (especially  laa.  liii  >  which  their  own  exegeais 
admitted  to  Im  Meesianic,  though  it  did  not  accept  the  Chriatian 
inferences  as  to  the  atoning  death  of  the  Messianic  king.  That  the 
Jews  in  the  time  of  Christ  believed  in  a  suflTering  and  atoning 
Measiah  ia,  to  aav  the  leaat,  unproved  and  highly  improbable.  See^ 
beaides  the  booka  above  dted,  De  Wette,  C^pneevfo;  ^ttnsohe, 
JX4  LHden  desIiestUu,  1870.  The  opposite  argument  of  Kin|^  Th4 
Talkui  on  Zcehariah  (Cambridge,  1882),  App.  A,  does  not  really 
prove  more  than  that  the  doctrine  of  the  Messiah  Ben  Joseph  found 
pointa  of  attachment  in  older  thought  (W.  B.  B. ) 

MESSINA,  a  city  and  seaport  at  the  north-east  comer 
of  Sicily,  capital  of  the  province  of  the  same  name,*  ia 

'  Hie  province  ooeuplei  the  noith-eaat  oonar  of  the  island,  and  is 
00  miles  in  length  by  80  in  breadth.  It  ia  chiefly  ooenpied  with  moan* 
tain  rangee  and  valleys ;  there  are  few  plaina.    The  laigeat  riv«  ii  the 
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aitaated  on  the'  Struts  of  Me88intf^(at*^tlu8  point  about 
4  miles  wide),  8  miles  Qorth-west  of  Beggio  .and  130 
nules  east  by  north  of  Palermo,  in  38*  15'  N.  lat,  15*  30' 
£.  long.  The  town  is  boilt  between  the  sea  and  a  range' 
of  shfl^  and  nigged  hills,  called  the  'Dinnamare,  3707 
feet  at  their  highest  point  It  runs  in  a  semicircle  round 
the  harbour,  and  presents  a  picturesque  appearance  from 
the  sea,  as  the  houses  rise  in  tiers  upon  the  slope  of  a  hill, 
and  behind  are  the  wooded  mountains. 

Messina  is  the  second  town  of  Sicily  in  importance  and  in 
Bie.  Its  population  was  97,074  in  1850, 1 1 1,854  in  1871, 
sDd  126,497  in  1881.  It  is  an  archiepisoopal  see,  and  has 
a  nmTersity,  founded  by  the  Jesuits  in  1548J  with  a  public 
library  of  56,000  volumes. 

The  excellence  of  its  harbour  makes  Messina  an  import- 
ant trading  town.  The  harbour  is  formed  by  a  tongue  of 
low  knd  which  runs  out  from  the  shore  in  the  form  of  a 
Bckle,  and  encloses  a  round  basin,  open  to  the  north  only, 
where  the  entrance  channel  is  about  500  yards  wide.  This 
basin  is  1^  miles  in  circumference,  and  ia  of  such  depth 
that  the  largest  vessels  are  able  to  use  it.  It  is  estimated 
that  1300  steamers,  with  a  total  of  1,000,000  tons  burthmi, 
and  9000  sailing  ships,  with  a*  total  of  500,000  tons  bur- 
then, enter  the  port  yearly.  The  exports  of  Messina  consist 
chiefly  of  oranges,  lemons,  raisins,  wine,  oil,  liquorice,  and 
hides.  There  is  no  prominent  mi^nufacture;  but  silk  stuffs 
are  made  in  considerable  quantities.  Many  of  the  inhabits 
aots  are  engaged  in  fishing,  chiefiy  for  tunny.  Sword-fish 
also  are  captured  with  the  harpoon  in  the  Straits  during 
July  and  August  Coral  fishery  is  a  trade  of  the  people. 
The  hills  behind  Messina  produce  a  strong  dark  wine, 
inferior  to  that  which  is  made  in  other  parts  of  the 
island. 

Messina  has  few  buildings  of  importance  or  antiquity. 
The  sieges  and  earthquakes  from  which  the  town  has 
Eofiered  destroyed  most  of  its  monuments.  After  the  great 
earthquake  in  1783  the  city  was  almost  entirely^  rebuilt. 
The  cathedral,  the '  principal  building,  is  a  church  of  the 
Norman  period.  It  was  begun  in  1098  by  Count  Roger 
L,  and  finished  by  his  .son  Roger  11.  The  church  is  in  the 
form  of  a  Latin  cross,  305  feet  long  and  145  feet  wide  in 
the  transepts.  The  lower  half  of  the  fa9ade  is  encrusted 
vith  slabs  of  red  ai^d  white  marble.  It  has  three  Gothic 
portals,  with  pointed  arches  and  rich  ornamentation, 
belonging  to  the  period  of  the  Anjou  d3masty.  The  nave 
contains  twenty-six  columns  of  Egyptian  granite,  said  to 
Ure  been'  brought  from  an  ancient  temple  of  Poseidon 
«hich  stood  near  the  Faro.  The  mosaics  of  the  apses  date 
from  the  year  1330.  In  the  choir  are  the  sarcophagi  of 
the  emperor  Conrad  lY.  (d.  1254V  of  Alphonso  the  Qenerous 
(i  1458),  and  of  Antonia,  widow  of  Frederick  III.  of 
Aragon.  In  1254  the  cathedral  was  seriously  damaged  by 
itz]  in  1559  the  campanile  was  burned  down;  in  1783 
tbe  earthquake  overthrew  the  campanile  and  the  transept 
Tae  building  therefore  offers  a  mixture  of  styles, — first 
Xorman,  then  Gothic,  then  Early  Renaissance,  finally 
Barooco  and  Modem  Gothic. 

The  history  of  Heasina  begins  very  early.  It  is  said  to  have  been 
f:caded,  on  the  site  of  a  more  ancient  Sicilian  town,  by  pirates 
!:?n  Came,  in  732  B.c.^  It  took  its  earlier  name  of  Zancle  (a 
>'Ue)  from  the  shape  of  Its  harbour.  The  number  of  ita  inh&bit- 
I'ti  was  increased  by  an  influx  of  Chalddians  under  Crataetnenes ; 
^  in  649  ac.  the  town  was  sufficiently  prosperous  and  populous 
')  establish  a  colony  at  Himera.  The  Samiane  occupied  Zancle  for 
L  1  ihoit  time  after  Miletus  had  been  captured  by  tne  Persians  in 
<>t  B.C.  In  the  following  year  ^e  city  fell  into  the  hands  of 
^Auilaa,  tyrant  of  Bhegium,  who  introduced  a  population-  of 
H(Mcniu»,  from  Messenia  in  the  Peloponnesus  ;  and  they  changed 
'4s  Bsue  of  the  place  to  Measana,  in  the  •Doric  pronunciatiou,  to 

^Icvrtara.     The  chief  towns  are  )Cea«ina,  Castroreale,   Mistretta, 
^  and  Vilazsa     The  populaUop  in  18(4  was  880^279,  in  1871 
;     ^M9,  and  in  1881  487,289. 


remind  them  of  their  fatherland.    Tlie  sons  of  Anaxilas  were  ex* 
pelled  from  the  government  of^Ieasina  i»466  B.C.,  and  a  repubUs 
established;  and  this  government ^was  continued  nntil  Heasina 
fell  into  the  hands  of  the  Oarthaginians  during  their  wars  with 
Dionysius  the  elder  of  Syracuse  ||896  B.O.).     The  Carthaffiniaas 
destroyed  the  city ;    but  Dionysina  recaptured  and  rebmlt  It 
l)uring  the  next  fifty  years  Messina  chan^d  masters  several  timai^ 
till  Timoleon  finally  expelled  •Che  Carthaginians  in  848  B.9.   In  the 
wars  between  Agatliocles  of  Syracuse  and  Carthage,  Messina  took 
the    side  of   the   Carthaginians.    .  Agathocles's  mercenaries,  the 
Mamertinea,  treacherously  seized  the  town  in  288  B.a  and  held  it. 
They  capae  to  war  with  Hiero  II.  of  Syracuse,  after  Agathoclea'a 
death  ;  and  Hiero's  allies,  the  Carthaginiana,.  helped  him  to  redaot' 
Messina. '  The  Mamertines  appealed  for  help  to  Rome,  which  was  . 
granted,  and  this  led  to  a  collision  between  Rome  and  Carthagtb 
which  ended  in  the  First  Punie  War.    At  the  close  of  that  war,  ia 
241  B.O.,  Messina  became  a  iiossession  of- the  Romans..^  During 
the  civil  wars  which  followed  the  death  of  Julius  Ciesar,  Mesdaa 
held  with  Sextus  Porapeius ;  and  in  86  B.O.  it  was  Backed  b^ 
Octavian's  troops.     After  Octavian's  proclamation  as  emperor  he 
founded  a  colony  here ;  and  Messina  continued  to  flourish  as  a 
trading  port.     In  the  division  of  the  Roman  empire  it  belonnd  to 
the  emperors  of  the  East ;  and,  in  647  A.n.    Belisarina.  collected 
his  fieet  here  before  crossing  into  Calabria.     The  Saracens  took  the 
city  in  881  a.d.;  and  in  1061  it  Was  the  first  permanent  conquest 
made  in  Sicily  by  the  Normans  under  Roger  d'Hanteville.       In 
lldOHichard  Coeur  de  Lion  with  his  crusaders  passed  six  mnths 
in  Messina.     He  fell  out  with  Tancred,  the  last  of  the  Hautevills 
dynasty,  and  ^cked  the  town.     In  1194  the  city,  with  the  reat  of 
Sicily,  passed  to  the  house  of  Hohenstaufen  under  the  emperor 
Henry  Yl.,  who  died  there  in  1197.     At  the  time  of  the  Sicilian 
Vespers  (1282),  which  drove  the  French  ont  of  Sicily,  Messina 
bravely  defended  itself  against  Charles  of  Aigon,  and  repulsed  his 
attack.     Peter  I.  of  Aragon,  through  his  commander  Ruggiero  di 
Loria,  defeated  the  French  ofl"  the  Faro ;  and  from  1282  to  1719 
Messina  remained  a  possession  of  the  Spanish  royal  house.     In  1671 
the  floot  fitted  out  by  the  Holy  League  againat  the  Turk  assembled 
at  Messina,  and  in  the  same  year  its  commander,  Don  John  of 
Austria,  celebrated  a  triumph  in  the  city  for  his  victory  at  I^pantOi. 
Don  John's  statue  stands  in  the  Piazza  dell'  Annuziata.     For  one 
hundred  ^ears,  thanks  to  the  favours  and  the  concessions  of  Charlas 
v.,  Messina  enjoved  great  prosi^ritv.     But  the  internal  qnarrels 
between  the  Merli,  or  aristocratic  faction,  and  the  Malvezzi,  or 
democratic   faction,    fomented  aa  they  were  by   the    Spaniards, 
helped  to  ruin  the  city  (1671-78).     The  Messinians  suspected  the 
Spanish  court  of  a  desire  to-destroy  the  ancient  senatorial  consti- 
tution of  the  city,  and  sent  to  France  to  Ssk  the  aid  of  Louis 
XIY.  in  their  resistance.     Louis  despatched -a  fleet  into  Sicilian 
waters,  and  the  French  occupied  the  city.     The  Spaniards  replied 
bv  appealing  to  Holland,  who  sent  a  fleet  under  Rnyter  into  the 
Mediterranean.      The   French  admiral,    Duqueshe,   defeated  the 
combined  fleet  of  Spain  and  Holland,  but,  not withstaiiding 'this 
victory,  the  French  suddenly  abandoned  Messina  in  1678,  and  the 
Spanish  occupied  the  town  once  more.     The  senate  was  sypprossed, 
and  Messina  lost  its  privileges.     This  was  fatal  to  the  importance 
of  the  city,  and  it  never  recovered.     In  1748  the  plague  carried  off 
40,000  inhabitants.     The  city  waa  partially  destroyed  by  earth- 
quake in  1783.    During  the  revolution  of  1848  against  the  Bourbons 
of  Naples,  l^Ie&sina  was  bombarded  for  three  consecutive  days.    In 
1854  the  deaths  from  cholera  numbered  about  15,000.     Garibaldi 
landed  in  Sicily  in  1860,  and  Messina  was  the  last  city  in  the  ialand 
taken  from  the  Bourbons  and  made  a  part  of  united  Italy  nndsr 
Vict  "  Emmanuel. 

Messina  was  the  birthplace  of  the  followin|[  celebrated  men: 
DicKarchus,  the  historian  {cir,  322  S.C.) ;  Anstocles, '  the  Peri* 
Mtetic ;  Euhemems,  the  rationalist  {eir.  816  B.O.);  Stefano 
Protonotario,  Maz&ep  di  Ricco,  and  Tommaso  di  Sasso,  poets  of  the 
court  of  Frederick  II.  (1250  A.D.) ;  and  Antonello  da  Messina,  the 
painter  (1447-99),  five  of  whose  works  are  preserved  in  the 
university  gallery.  During  the  15th  century  the  grammariaii 
Constantme  Lascaria  taught  in  Messina  ;  and  Bcasarion  waa  for  1^ 
time  archimandrite  there. 

METALLURGY,  a  brancn  of  applied  science  whose 
object  is  to  describe  and  scientifically  criticize  the  methods 
used  industrially  for  the  extraction  of  metals  from' their 
ores.  Of  the  large,  number  of  metals  enumerated  in  the 
handbooks  of  chemistry,  the  vast  migority,  of  course,  lie 
outside  its  range ;  but  it  is  perhaps  as  well  for  us  to  point 
out  .  that  in  metallurgic  diBcusSions  even  the  term 
''metallic,"  as  applied  to  compounds,  lias  a  restricted 
meaning,  being  exclusive  of  ail  the  light  metals,  although 
one  of  these,  namely  alui^inium,  is  being  manufactured 
industrially.  The  following  table  enumerates  in  the  order 
of  their  importance  the  metals  which  our  subject  at  presenl 
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«s  tmderatooA  to  inclade;  the  second  column  in  each  case 
giyes  the  chemical  characters  of  the  native  compounds 
utilized,  italics  indicating  ores  of  subordinate  importance. 
The  term  "  oxide  **  must  be  understood  to  include  carbon- 
ate, hydrate,  and  occasionally  (when  marked  in  the  table 
with  ♦)  silicate. 

MetaL  Character  of  Orea. 

Iron Oxides,  tulphide. 

g^^^  J  Compldz    iulphiJei,    aUo  ozidea, 

^'^PP^^ j      metal, 

(...  j  Sulphide     and     regnline    metal, 

'^"'^^- j      chloride. 

Gold Reffuline  metaL 

..  }  Salohide  and  basic-carbonate,  ml- 

Zinc Sulphide,  oxide,* 

Tin Oxide, 

Hercaiy Sulphide,  reguline  metaL 

Antimony Sulphide. 

Bismuth Reguline  metaL 

Nickel  and  cobalt ...Arsenides. 


Flatinnm  and  platinum  metals... Reguline, 
Alomininm Oxide,*  sodio- fluoride. 

y^t  have  separated  the  last  two  from  the  rest  because 
ihe  methods  used  for  their  preparation  are  more  of  the 
ohacaotec  of  laboratory  operations,  and  because  we  do  not 
mean  to  include  these  in  our  general  exposition  of  metal- 
lux^o  pdooiples.  The  history  of  metallurgy,  up  to  the 
most  reoeut  times,  is  obscure.  It  is  only  since  about  the 
beginning  of  this  century  that  the  art  has  come  to  be  at 
all  scientificaUy  criticized  j  and  in  the  case  of  the  most 
important  processes  all  that  science  has  been  able  to  do 
has  been  merely  to  put  her  stamp  upon  what  experience 
has  long  found  to  be  ri^^t  Great  and  bnlliantly 
successful  scientific  efforts  in  the  synthetic  line  are  not 
wanting,  but  they  all  belong  to  recent  times.  Science,  by 
its  Teiy  nature,  aims  at  publicity ;  empiricism  at  all  times 
has  done  the  reverse ;  hence  a  history  of  the  development 
of  the  art  of  metallurgy  does  not  and  cannot  exist  A 
few  historical  notes  on  the  discovery  of  certain  of  the  useful 
metals  are  given  in  the  introduction  to  Mxtals  (q.v,), 

Qen€ral  Sequence  of  OpercUioju, — Occasionally  metallic 
ores  present  Uiemselves  in  the  shape  of  practically  pure 
compact  masses,  from  which  the  accompanying  matrix  or 
^'gangue''  can  be  detached  by  hand  and  haiumer.  But 
this  is  a  rare  exception.  In  most  cases  the  '*  ore,?  as  it 
comes  out  of  the  mine,  is  simply  a  mixture  of  ore  proper 
and  gangue^  in  which  the  latter  not  unf requently  predomi- 
nates so  much  that  it  is  not  the  gangue  but  the  ore  that 
really  occupies  the  position  of  what  the  chemist  would  call 
the  impurity.  Hence,  in  general,  it  is  necessary,  or  at 
least  expedient,  to  purify  the  ore  as  such  before  the  libera- 
tion of  the  metal  is  attempted.  Most  metallic  ores  are 
specifically  heavier  than  the  impurities  accompanying  them, 
and  their  purification  may  be  (and  generally  is)  effected 
by  reducing  the  crude- ore  to  a  fine  enough  powder  to 
detach  the  metallic  from  the  earthy  part,  and  then  washing 
away  the  latter  by  a  current  of  water,  as  far  as  possible. 
In  Uie  case  of  a  "  reguline  "  ore,  such  as  auriferous  quartz, 
for  instance,  the  ore  thus  concentrated  may  consist  substan- 
tially of  the  metal  itself,  and  require  only  to  be  melted 
down  and  cast  into  ingots  to  be  ready  for  the  market. 
This,  however,  is  a  rare  case,  the  vast  majority  of  ores 
being  chemical  compounds,  which  for  the  extraction  of 
their  metals  demand  chemical  treatment  The  chemical 
operations  involved  may  be  classified  as  follows : — 

1.  Fisry  Operatioru, — The  ore,  along  in  general  with 
■ome  kind  of  "flux,"  is  exposed  to  the  direct  action  of  a 
powerful  fire.  Phe  fire  in  most  cases  has  a  chemical,  in 
addition  to  its  obvious  physical  function.  It  is  intended 
oither  to  bum  away  certain  components  of  the  ore — ^in 
^hich  case  it  must  be  so  regidated  as  to  contain  a  sufficient 


excess  of  unbumed  oxygen ;  or  it  is  meant  to  deoxidize 
("  reduce  ")  the  ore,  when  the  draught  must  be  lestzicted 
so  as  to  keep  the  ore  constantly  wrapped  up  in  combustible 
fiame  gases  (carbonic  oxide,  hydrogen,  marsh-gas,  ^bc.). 
The  vast  majority  of  the  chemlcad  operations  of  metallurgj 
fall  into  this  category,  and  in  these  processes  other  metal- 
reducing  agents  than  those  naturally  contained  in  the  fire 
(or  wind)  are  only  exceptionally  employed. 

2.  Amalgamation, — The  ore  by  itself  (if  it  happens  to 
be  a  reguline  one),  or  the  ore  plus  certain  reagents  (if  it 
does  not),  is  worked  up  with  mercury  so  that  the  metal  is 
obtained  ultimately  as  an  amalgam,  which  can  be  separated 
mechanically  from  the  dross,  llie  purified  amalgam  is 
subjected  to  distillation,  when  the  mercury  is  recovered  as 
a  distillate  while  the  metal  remains. 

3.  Wet  Processes, — Strictly  speaking,  certain  amalgama> 
tion  methods  fall  under  this  head;  but,  in  its  ordinary 
acceptance,  the  term  refers  to  processes  in  which  the  metal 
is  extracted  either  from  the  natural  ore,  or  from  the  ore  as 
it  is  after  roasting  or  some  other  preliminary  treatment,  by 
means  of  an  aqueous  acid  or  salt  solution,  and  from  this 
solution  precipitated — ^generally  in  the  rdguline  form — by 
,some  suitable  reagent. 

^  Few  methods  of  metal  extraction  at  once  yield  a  pure 
product  What  as  a  rule  is  obtained  is  a  more  or  less 
impure  metal,  which  requires  to  be  "  refined  "  to  become 
fit  for  the  market  We  now  pass  to  the  individual  con- 
sideration of  the  several  steps  referred'  to. 

Cbmminutioncf  Or».— Assuming  the  ore  to  he  given  in  the  shape 
of  large  lumps,  these  must  first  he  oroken  up  into  small  stones  (cf 
ahout  the  size  of  those  used  for  macadamizing  a  road)  before  they  can 
go  to  the  grindin^-milL  This  formerly  us^,  to  be  done  by  hand- 
work; nowadsys  it  is  preferably  effected  by  means  of  an  American 
invention  called  the  stone>breaker  (fig.  1).  This  consists  essentially  of 
two  substantial  vertical  iron  plates;  one  isfif  ed,  tiie  other  is  connected 
with  an  excentrio  worked  by  an  engine  so  as  to  sltematelydaah  against 
and  recede  from  the  former.  The  lumps  of  ore,  in  passing  through 
this,  jaw-like  contrivance,  are  broken  up  into  smaller  uagments  fit  lot 


Fio.  1. — ^American  Stone-Breaker. 

the  milL  For  the  production  of  a  coarse  powder  revolving  cylinders 
are  aften  employed.  Two  cylinders  of  equal  diameter  and  length, 
made  of  iron,  steel,  or  stone,  are  suspended  by  parallel  axes  in  <aoac 
proximity  to  each  other.  The  widtn  of  the  sut  between  them  can 
be  made  to  vary  according  to  the  requirements  of  the  case.  The 
cylinders  are  made  to  revolvd  in  opposite  directions,  so  that  the 
stones  when  run  into  the  groove  formed  by  their  upper  halves  aro 
drawn  between  them  and  are  crushed  into  bits  of  a  size  dependinsr 
on  the  least  distance  between  the  two  surfaces.  Exceptionally  hard 
stones  might  bring  the  machine  to  a  standstill  or  cause  hreakagea  ; 
hence  only  one  of  the  two  azetf  of  rotation  is  absolutely  fixed  ;  the 
cushions  of  the  other  are  only  held  in  relativelv  fixed  podtions, 
each  between  a  couple  of  guiding  rails,  by  means  of  powerful  springs 
at  their  backs.  The  springs  are  made  of  alternate  disks  of  mdia- 
rubber  and  sheet-iron,  ana  yield  appreciably  only  to  very  ctrosf 
pressures.    When  an  exceptionally  nud  stone  oomes  on,  they  yield 
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tad  •Daw  h  to  ptM  ihxtnA  nnenitlMd.  Bometimn  two  leU  of 
ejliiidni  an  anrmnged  ona  abore  the  other,  ao  that  the  gnc  ftom  the 
mppar  falb  into  tho  Java  of  the  lower  aet  to  recdTe  further  com- 
winatiiMi.  Tha  diameter  of  the  cylinden  ia  from  a  foot  to  a  yard, 
thdr  langih  from  9  inchea  to  a  yaid.  the  velocity  of  a  point  on  the 
periphary  a  foot  to  a  yard  per  leconl  Thi  quantity  of  ow  wdnced 
par  hoor  per.faoiae-power  ia  aboat  6  enhio  feet  for  qnarts  or  other 
hard  minarala,  and  about  14  cubic  feet  for  minerala  of  moderate 
hardnfi. 

For  the  production  of  a  relatirelT  fine  powder  the  pounding-mill 
ia  frequently  need,  which,  in  its  action,  ia  analogooafto  a  mortaf  and 
peatla.  The  mortar  ia  a  rectangular  trough,  while  the  peetle  ia 
rrolaood  by  a  parallel  aet  of  heavy  metal  or  metal-shod^  beams, 
which  (by  meana  of  a  reTolvinc  cylinder  with  cogs  catching  pro. 
jections  on  the  beama)  are  lifted  up  in  auccession  and  then 
let  fall  by  their  own  weight  ao  aa  to  pound  up  the  ore  in  the  trough. 


The  ore  la  supplied  from  a  prismatic  reserroir  with  a  sloping 
bottom  leading  uto  a  canal  through  which  the  atonea  slide  into 
the  tnmh.  A  current  of  water,  which  constantly  flowa  into  the 
tioug^  from  below,  lifta  up  the  finer  particles  and  carries  them 


current  of  water,  which  constantly  flowa  into  the 
ow,  lifta  up  the  finer  particles  and  c 
amr  over  the  edge  of  the  trough  into  a  aettHng  tank. 

Aa  obfect  pursued  in  powderiuff  an  ore  is  to  prepare  it  for  being 
pmiftad  by  waahing.  Bnt  the  velocity  with  which  a  aolid  particle 
iiUa  through  water  depends  on  its  size  as  well  as  on  iu  specific 
grmvity— an  increaae  in  either  acceleratiDg  tlie  fall ;  hence,  where 
tlia  diibrence  in  specific  gravity  between  too  things  to  be  separated 
M  small,  the  washing  must  be  preceded  by  a  separation  of  tne  ore- 
powder  into  portions  of  approximately  equal  fineness.  This  is  <>(ten 
effected  by  passing  the  ore  through  a  system  of  sieves  of  different 
width  of  mesh  superposod  over  one  another,  the  coarser  sieve 
alwmya  occupying  tne  nigher  position.  Sometimes  the  sieves  are 
made  to  "  go  diy,**  sometimes  they  are' aided  in  their  action  by  a 
eamnt  of  water  which,  more  effectually  than  n\ere  shakings  pre- 
venta  adherence  of  dost  to  coarser  ports. 

Another  contrivance  is  the  **  Drum  "  (fig.  2).  A  long  perforated 
circular  cylinder  made  of  aheet-iron,  open  at  both  ends,  is  suspended, 
ia  a  alopinff  poaition,  b|T  a-reToWing  shaft  passing  through  ita  axis. 
The  ai»  oTtne  perfoiationa  ia  senerally  made  to  increase  in  passing 
from  the  upper  tq  tha  lower  belts  of  the  cylinder.    While  the  drum 


Fia  2.— Drum. 

is  rerolving,  tha  ore,  inspended  in  water,  flowa  in  at  the  upper  end, 
sad  in  travelling  down  it  casta  off  first  ita  fineat  and  then  ita  coarser 
parts,  the  coaraest  only  reaching  the  exit  at  the  lower  end.  The 
several  grades  of  powder  produced  fall  each  into  a  aeparato  division 
af  the  eolleoting  tank. 

The  drum,  of  course,  ia  subject  to  endless  modificationa.  A 
very  ingenious  combination  ia  H.  E.  Taylor'a  *'Drum  Dressing 
Maohine"  (6g.  8).  It  eonsisto  of  three  truncated  cone-shaped 
drams  D,  fix«i  oo-azially  to  the  same  horixontal  revolving  abaft, 


Fia.  8.— TayWs  Drum  Dressing  Maehlne. 

•afW  tfc«  narrow  end  of  No.  1  proiects  into  the  wider  end  of  No.  2, 
OdNo.  2  similarly  into  No.  S.  ^e  drums  aro  not  pejrforated,  but 
v«  armed  inside  with  pcrsw-threada  formed  of  atripa  of  sheet  metal 


fixed  edgewavs  to  the  diniit  The  orft  grit  to  be  dressed  is  placed 
in  a  hopper  A,  and  from  it,  bv  a  worm  B  fixed  to  the  revolTing 
shaft,  is  oeing  scrowed  forward.,  into  a  abort  fixed  truncated  oone  0 
projecting  into  the  revolving  drum  No.  1,  into  which  it  flowa  in 
a  constant  current  The  rotary  motion  of  the  dram  tends  to 
convev  the  ore  along  the  spinl  path  prescribed  by  the  screw-thread 
towaros  the  other  end,  and  from  it  into  drum  Na  2,  and  so  on. 
But  the  ore  in  each  drum  meeta  with  a  jet  of  water  £  impelling 
it  the  opposite  way,  and  the  effect  ia  that,  in  each  drum,  the 
lighter  parte  follow  the  water,  and  with  it  run  off  over  the 
entrance  edge  to  be  collected  in  a  apecial  tank,  while  tho  coarser 
parts  roll  down  the  spiral  path  toward  the  next  drum  to  undergo 
further  parting.  The  tank  or  pit  for  drum  1  receivea  the  finest 
and  lightest  parts,  that  of  drum  2  a  heavier,  that  of  drum  3  a 
still  hesTier  portion,  while  only  the  very  heaviest  matter  finds 
its  way  out  of  the^xit  end  of  No.  8  into  a  fourth  receptacle. 

Of  Uko  large  number  of  other  ore-dftssers,  only  two  need  be  men- 
tioned here. 

The  *'CIauathal  Turn-Table"  consists  of  a  ciroular  table,  the  8n^ 
face  of  which  rises  from  the  peripherv  towards  the  centra  so  as  to 
form  a  very  flat  cone  of  about  170*,  which  ia  fixed  co-axially  to  a  ve^ 
tical  rotary  shaft.  At  the  apex  of  the  toble,  surrounding  the  shaft, 
but  independent  of  its  motion,  then  is  a  circular  trough  ofsheet  rino, 
divided  into  two  compartments ;  one  recoires  a  stream  of  water 
carrying  the  ore,  the  other  a  supply  of  pure  water.  A  large  annu- 
lar trough  of  aheet  zinc  is  placea  below  the  periphery  of  the  tablcL 
so  aa  to  receive  whatever  may  fill  over  the  cage.  It  alao  is  divided 
into  compartments,  as  shall  ba'^dxplained  further  on.  Supposing  the 
toble  to  be  at  reat,  a  sector/bf  about  60*  of  it  would  be  constantly 
run  over  by  the  ore-mud  out  of  the  first  compartment  of  the  upper 
trough.  This  mud  current  would  suffer  partial  sepantion  into 
heavier  and  lighter  parts, — rich  on  resting  in  the  higher  and 
poorer  in  the  lower  lantudes,  and  a  still  poorer  ore  falling  over  the 
periphery  into  the  lower  trough.  The  same  happens  with  the 
moving  table ;  only  each  aector  of  auch  partially  analysed  pre  under- 
goes further  purification  by  passing  through  about  .90*  of  water- 
shower.  After  passing  this,  it  meets  with  a  perforated  fixed  water- 
pipe  going  up  radially  to  about  half  the  radius  of  the  toble.  This 
pipe  also  carriea  sweeping  brushes,  so  that  the  belt  of  ore  from  the 
lower  latitodes  of  the  toble  is  swept  off  into  the  eorrespotidinff  section 
of  the  receiving  trough.  What  of  ore  remains  on  the  higher  ktitudes 
subsequently  meets  with  a  similar  arrangement  which  sweeps  it  off 
into  its  compartment  If  the  toble  turns  from  the  left  to  the  right, 
and  we  follow  the  process,  beginning  at  the  left  edge  of  the  ore-mod 
compartment,  it  will  be  seen  that  a  fint  aector  of  the  receiving 
trough  gather^  the  light  dross,  a  succeeding  one  sn  int<frmediate 
-product,  a  third  the  most  highly  purified  ore.  The  "intermediate" 
18  generally  run  into  the  ore-mud  trongh  of  a  second  toble  to  be 
farther  analysed. 

In  the  *'  Contiouous  Waah-Pumpa  **  (Continuirliche  Setzpnmpe) 
of  the  Harz,  three  funnel-shaped  vessels  (one  of  which  is  shown  in 
fig.  4)  are  aet  in  a  fnme  beside  one  another,  but  at  different  levels, 
80  that  any  overflow  from  No.  1  runs  into  No.  2  and  thence  toto 
No.  8.  Each  funnel  communicatee  below  with  ita  own  compart- 
ment of  a  common  cistern. 
Into  each  funnel  a  riddle 
with  narrow  meshes  is  in- 
serted somewhere  near  the 
upper  end,  while,  beside  the 
riddle,  there  is  a  pump  of 
short  range,  which,  b^ 
means  of  an  excentric,  la 
worked  ao  that  the  piaton 
altematelv  goea  rapidly 
down  ana  alowly  up.  The 
mode  of  working  ia  best 
explained  bv  an  example. 
At  Breinigerberg  in  Rhenish 
Prussia  the  appantua  serves 
to  aeparato  a  complex  ore 
into  the  following  four 
parts,  ^hich  we  enumerate 
in  the  order  of  their  specific 
gravities — (1)  galena  (the 
heavieet),  (2)  pyrites,  (S) 
blende,  (4)  dross.  Sieve 
Na  1  is  charged  with 
eranulea  of  galena,  just 
hige  enough  not  to  slip 
through  the  meshes,  No.  2 
simihu-ly  with  granules  of 


Fio.  l^Continuoos  Wash-Pomp. 


pyrites,  No.  8  with  those  of  blende.  The  crude  ore-mud  goea  into 
sieve  1 ;  the  jerking  action  of  the  pomp  •Itornately  to^  the 
particles  up  into  the  water  and  aUowa  them  to  Wlj  the  he»7>K 
paturaUy  come  down  firat,  but  what  is  moat  atriUng  b  th^ 
nothing  wUl  pass  through  the  bed  of  galena  hot  what  m  »»J» 
aa  heavy  aa  fileua  itseSr.    In  a  aimilar  manBarNa  3^M  • 
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ftmneU  tift  out  the  pyrites  anS  the  blende  respectirely,  so  that 
almost  nothing  bat  dross  runs  off  ultimately.  The  apparatus  is 
nid  to  do  its  work  with  a  wonderful  degree  of  precision,  and  of 
course  is  susceptible  of  wider  application,  but  it  ceases  to  work' 
when  the  raw  material  is  a  slime  so  fine  that  the  particles  fall  too 

Modes  of  Prodtteing  High  Temperaturti.—Woa.i  of  what  is  to  be 
said  on  this  topic  has  already  been  anticipated  in  the  articles 
FrKL,  FuBJCACB,  and  Bellows  ;  but  a  few  notes  may  be  added 
on  specially  mctallurgic  points. 

Fumae«  ifaUrials.—Jti  a  metallurgic  furnace  the  working  parts 
ft  least  must  be  made  of  special  materials  capable  of  withstanding 
the  Tery  high  temperatures  to  which  they  are  exposed  and  the 
action  of  tlio  fluxes  which  may  be  used.  No  practically  available 
material  fully  meets  both  requirements,  but  there  is  no  lack  of 
mertly  fire-proof  substancbs. 

Of  native  stones,  a  purs  noartzose  sandstone,  free  from  marl, 
may  ^  named  as  being  well  adapted  for  the  generality  of  structures; 
but  such  sandstone,  or  indeed  any  kind  of  fire-proof  stone,  is  not 
always  at  hand.  What  is  more  readily  procured,  and  consequently 
more  widely  us«l.  is  refractory  brick,  made  from  ••  fire-clay."  The 
characteristic  chemical  feature  of  fire-clays  is  that  in  them  the  clay 
proper  (always  some  kind  of  hydrated  silicate  of  alumina)  is  associated 
witn  only  small  proportions  of  lime,  magnesia,  ferrous  oxide,  or 
other  protoxides.  It  the  percentage  of  these  goes  bejrond  certain 
limits,  the  bricks,  when  strongly  heated,  melt  down  into  a  slsg. 
The  presence  of  free  silica,  on  tne  other  hand,  adds  to  their  refrac* 
toriness.  In  fact  tiie  best  fire-bricks  in  existence  are  the  so-called 
Dinas  bricks,  which  consist  substantially  of  silica,  contaminated 
only  with  just  enough  of  bases  to  cause  it  to  frit  together  on  bein^ 
baked.  Dinas  bricia,  however,  on  account  of  their  high  price,  are 
reserved  for  special  cases  involving  exceptionally  high  temperatures. 
Amongst  orctinary  fire-bricks  those  from  Stourbridge  enjoy  the 
highe^  reputation.  It  follows  from  what  has  just  bMU  said  that, 
in  a  metaliuigio  furnace,  lime-mortar  cannot  be  used  as  a  cement, 
but  must  be  replaced  by  fire-clay  paste. 

In  the  construction  of  cupels,  revorberatory  Aimaees,  &&,  onl^ 
the  general  groundwork  is,  as  a  rule,  made  of  built  bricks,  and  this 
frroundwork  is  coated  over  with  some  kind  of  special  fire-proof  and 
lux-proof  materia],  such  as  bone-ash,  a  mixture  of  baked  fire-clay 
and  cokes  or  grsphite,  or  of  quartz  and  very  hiffhly  silicated  slags,  kc 
These  beddings  are  put  on  in  a  loose  powdery  icrm,  and  then  stami>ed 
last.  They  offer  the  advantage  tha^  when  worn  out,  they  are  easily 
removed  and  renewed.  The  powerful  draught  which  a  metallurgic 
&t  needs  can  be  produced  by  a  chimney,  -where  the  fuel  forms  a 
xelatively  shallow  layer  spread  over  a  large  grating;  but,  when 
olosely-nacked  deep  messes  of  fuel  or  fuel  and  ore  have  to  b«  kept 
ablase,  a  blast  becomes  indispensable. 

Ckimfuyt, — The  efficiency  of  a  chimney  is  measured  by  the 
velocity  V'with  which  the  air  ascends  through  it,  multiplied  by  its 
section ;  snd  the  former  is  in  roughly  approximate  accordance 
with  the  formula  

when  h  standsior  the  haight  of  the  ehiinney,  g  for  the  acceleration 
of  gravity  (82-2  feet  per  second),  and  T  and  T,  for  the  absolute 
temperaturea  (meaning  the  temperatures  countpd  from  -  278*  C)  of 
the  air  within  and  the  air  without  the  chimney  letpeotively,  while 
I;  is  a  factor  meant  to  account  for  the  resistances  wnich  the  air,  in 
jts  proness  through  ths  furnace,  ftc ,  has  to  overcome.  In  practice 
T  is  taken  as  the  mesn  temperature  of  the  chinmey  gases,  which 
theoretically  is  not  nnobjectionable ;  but  the  weakrat  point  in  the 
formula  is  the  smallness  and  ntter  Inconstancy  of  the  factor  k, 
which,  according  to  P^let,  generally  assumes  some  value  of  the 
power  \,  f,  kc  Yet  the  formula  is  of  'some  use  as  enabling 
one  to  see  the  way  in  which  V  depends  on  A  snd  (T  -  T,)/!,  con- 
jointly;-—to  see,  for  instance,  how  deficient  chimney  height  may  be 
compensated  for  by  an  increase  of  temperature  in  the  chimney 
gases,  and  vice  vermu 

Blawui^-Maehinu.'-Ot  the  several  kinds  of  blowers  described 
under  Bellows  (q.v.),  the  "  fans  -  are  the  best  means  for  producing 
laree  volumes  of  wind  of  relstively  small  but  steady  pressun ; 
"bellows  are  indicated  in  the  case  of  work  on  a  relatively  email 
scale  requiring  moderate  wind  pressuiv;  while  the  "cylinder  blsst" 
comes  in  where  Ur^  masses  of  hich-pressure  wind  are  required. 
Two  highly  interesting  blowing-maohines,  however,  are  omitted  in 
*n»t  article,  which  may  U  shortiy  described  here. 

The  "Water  BUst"  (Wassortrommelgebliiss)  is  inteiesHng 
nistoncally,  having  been  used  metallurpcally .  in  Hungary  for 
?*5^i^°*^*^  ^  """  ®^  water,  stored  up  in  a  reservoir,  is  made 
to  fall  down  continuously  through  a  high  narrow  vertical  ^haft 
ha^^  air-holes  at  its  upper  end.-  The  vertical  column  of  wafcer 
racks  m  air  through  these  holes  and  carries  it  down  with  it  into  a 
land  of  inverted  tub  standing  in  a  reservoir  kept  at  a  couatui^ 
jeveL  Air  and  water  there  separate,  tlie  former  flowing  aww 
™agh  a  pipe  into  awind^box,  from  which  it  is  led  to  iU  dest^na- 


The  "Cagniardelle"  (figs.  6, 6),  so  called  from  its  inrentorOsgiiiaitl 
Latour,  also  utilizes  water  to  carry  air,  but  in  quite  another  way.  By 
means  of  a  round  shaft  passing  through  its  axis,  a  cylindrical  dram 
of  sheet-metal  is  suspended  slantingly  in  a  mass  of  water,  so  that  the 
lower  end  is  fully  immersed,  while  of  the  upper  end  the  segment 
above  the  upper  side  of  the  shaft  is  uncovered.  The  space  between 
shaft  and  drum  is  converted  into  a  very  wide  screw-shaped  canal  br 
a  band  of  sheet-metal  hermetically  fixed  edgeways  to  the  two.  Both 
the  top  and  the  bottom  end  of  the  drum  are  partially  closed  bj  flat 


Fig.  6. 


FiQ.  5.— Cagniardelle. 

bottoms  soldered  or  riveted  to  the  respective  edges ;  the  lo«er 
one  leaves  a  ring-shaped  opening  between  its  edge  and  the  shaft, 
which  serves  for  the  mtroduction  of  a  fixed  air-pipe  bent  so  as  to 
reach  up  to  nesr  the  top  of  the  drum's  air-space ;  in  the  appsr 
bottom  three  auadrants  are  closed,  the  fourth  is  open.  Supposing 
the  screw-canu,  traced  from  below,  to  go  from  the  left  to  the  riohC 
the  drum  is  made  to  revolve  in  the  same  sensi*,  and  the  effect  .is  tost, 
in  each  revolution,  the  screw-canal  at  its  top  end  swsllows  a  certsin 
volume  of  air  which,  by  the  succeeding  entrance  of  ths  water — wUeh, 
of  course,  moves  relatively  to  tlie  screw 
—is  pushed  towards  and  mtimately  into 
the  air-space  at  the  bottom  end.  The 
Cagniardella  yields  a  perfectly  continu- 
ous blast,  and,  as  it  is  not  encumbered 
with  any  dead  resistances  except  the 
friction  of  the  shaft  sgainat  its  bearings 
(which  can  be  reduced  to  veir  little) 
and  the  very  slight  friction  of  the  water 
against  the  screw-canal,  it  utilizes  a 
very  Urge  peroentsge  of  the  energy 
spent  on  it  This  percentage,  accord- 
ing to  experimenta  by  Sehwamkruft 
amounts  to  from  76  to  84 '6 :  in  the 
case  of  the  eylinder-blast  it  is  60  to  (5  per  cent. ;  with  btllofwi, 
about  40per  cent ;  with  the  '*  Wassertrommelgebliss'*  10  to  Iff  per 
osnt  Btence  the  "  WassertrommelgebUse  "  stands  last  in  lelativa 
efficiency  ;.1mt  we  must  not  foiget  that  it  alone  diraetly  utilicea 
native  energy,  while,  in  the  cylinder  blast,  for  ssampls^  100  units 
of  work  done  by  the  steam-cngins  involve  a  vastly  greater  energy 
spent  on  the  engine  ss  heat. 

To  maintain  a  desired  tem] 
a  certain  manner, 
unit  of  time  is  necessary. 

machine,  is  determined  by  the  over-pressurs  of^the  wind, 
measured  by  a  manometer,  the  velocity  of  the.wind  being  approxi- 
mately proportional  to  VM/(B  +  M),  where.M  stands  for  ths  height 
of  the  mercur]r  manometer,  and  B  for  that  of  the  barometer. 
Hence  the  practical  metallurgbt,  in  adjusting  his  blsst,  has  nothing 
to  do  but  to  see  that  the  manometer  shows  the  reading  which,  by 
previous  trials,  has  been  proved  to  yield  an  adequate  supply  of  wincL 

FueL — In  some  isolated  cases  the  ore  itselft  by  its  combustion, 
supplies  the  necessary  heat  for  the  operation  to  be  performed  upon 
it  Thus,  for  instance,  the  roaating  of  blackband  iron-atone  la 
^effected  by  simply  piling  up  the  ore  and  setting  fire  to  if,  so  that 
the  ore  is  at  the  same  time  its  own  fumaoe  and  iuel ;  in  tha 
Beasemer  prooess  of  steel-making,  the  burning  carbon  of  tha  pig- 
iron  supplies  the  best  necessaiy  for.  its  own  combustion;  '^^ 


k  desiz«d  temperature  in  a  given  furnace  chamd 
ir,  the  introduction  of  a  certain  volume  of  air  i 


per 


But  thia  quantity,  in  a  riven  blowing- 
of^r        "   ■ 


and 


similar  process  has  been  tried  experimentally,  and  not  without 
success,  for  the  working  up  of  certain  kinds  of  pyritcSi  But,  as  a 
rule,  the  high  temperaturea  required  for  the  working  of  ores  are  pro- 
duced by  the  comoustioa  of  extraneoua  ^1,  rach  as  wood,  wood- 
charcoal,  coal,  coke.  Of  these  four,  wood-charooa^  is  of  the  widaat 
applicability,  but  not  mnch  used  in  Britain  oU  aooount  of  its 
high  price.    Hi^h-dass  poke  or  purs  anthradt^  y^nms  for  yolum% 
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giTct  tiie-mgbest  tempenioTe.  Wood  or  coal  is  indicated  wban  a 
TohnBinoos  flame  ia  one  of  the  requiaitea.  Obvioualy  fuel  of  the 
■ame  kind  and  quality  givea  a  hig^her  calorific  intensity  when,  before 
oie;  it  ii  deprived  hj  drying  of  its  moisture,  or  when  it  ia  used  in 
eoignaetioii  with  a  hot  instead,  of  a  cold  blaat  This  latter  prin- 
ciple, aa.  erery  one  knows,  ia  laiigely  discounted  in  the  manufacture 
of  pig-iron,  where  nowadays  coal,  with  the  help  of  the  hot  blast, 
is  made  to  do  what  formerly  could  only  be  effected  with  charcoal  or 
coke.     For  farther  information  see  Fuel  and  Ikon. 

Chcmieal  Optrai»oni.—ln  regard- to  procesaea  of  amalgamation 
and  to  wet-way  processes,,  we  have  nothing  to  add  to  what  waa  given 
in  a  previooa  paragraph  ;^  we  therefore  nere  confine  ourselves,  in 
the  main,  to  pyro-chemical  operations. 

The  method  to  be  adapted  for  the  extraction  of  a  metal  from  its 
ore  is  detennined  chiefly,  though  not  entirely,  by  the  nature  of  the 
Don-metallie  eomponent  with  which  the  meUl  is  combined.  The 
simplest  eaae  ia  tpat  of  the  regoline.  orea  where  there  ia  no  non- 
mstollie  elsmeni  The  important  cases  ar«  those  of  Gold,.  Bismuth, 
aad]ixBCUET(?.v.). 

Oxidttt  ffydraUs,  Oarhonatet,  and  SilieaUi.—A}\  iron  and  tin  orea 
pr9per  fall  nndar  this  heading,  which,  beaidea,  oompriaea  certain  ores 
of  copper,  of  lead,  and  of  zinc.  In  any  case  the  nrst  step  consists 
ia  snojecting  the  emde  ore  to  a  roasting  process,  the  object  of  which 
is  to  remove  the  water  and  carbonic  acio,  and  bum  away,  to  some 
extant  at  iMort,  what  there  may  be  of  sulphur,  arsenic,  or  oxganic 
mtter.  Tho  residne  consista  of  an  impure  (perhapa  a  verv  impure) 
oxide  of  the  respective  metal,  which  in  all  cases  ia  reduced  by  treat- 
ment with  fuel  at  a  hi^h  temperature.  Should  the  metal  be  present 
in  the  silicate  form,  kme  most  be  added  in  the  ^melting  to  remove 
the  ailiea  and  liberate  the  oxide. 

In  the  eaae  of  zinc  the  temperature  required  for  the  reduction  liea 
above  the  boiling  point  of  the  metal ;  hence  the  mixture  of  ore  and 
reducing  a|^nt  (charcoal  is  generally  nsed)  must  be  heated  in  a 
retort  oomlnned  with  the  neoeaaaiy  condensing  apparatus.  In  all 
the  other  caaea  the  xednction  ia  eflracted  in  the  fire  itself,  a  tower- 
ahued  blast  fomaoe  being  preferably  used.  The  furnace  ia  charaed 
vitn' alternate  layers  of  fuel  and  ore  (or  rather  ore  and  flax,  see  oe- 
low),  and  the  whole  kindled  from  below.     The  metallic  oxide, 

Krtly  by  the  direct  action  of  the  carbon  with  which  it  ia  in  contact, 
t  principally  by  that  of  the  carbonic  oxide  produced  in  the  lower 
ftrata  from  the  oxygen  of  the  blast  and  the  hot  carbon  there,  is  re- 
duced to  the  met^o  state  ;  the  metal  fusea  and  runs  down,  with 
the  slag,  to  the  bottom  of  the  furnace,  whence  both  are  withdrawn 
by  the  periodic  opening  of  plug-holes  provided  for  the  purpose. 

StUfJUdta. — Iron,  copper,  lead;  zinc,  mercury,  silver,  and  anti- 
mony very  frequently  present  themselves  in  this  state  of  combin- 
ation, as  oomponenta  of  a  very  numerous  family  of  ores  which  may 
be  divided  into  two  sections :  (1)  such  as  sulwtantially  coniist  of 
iifflplo  sulphides^  aa  iron  pyrites  (FeS,),  galena  (FbS),  zinc  hlende 
(ZaS),  cinnabar  (HffS) ;  and  (2)  complex  sulphides,  such  aa  the. 
various  kinds  of  snlphareous  copper  ores  (all  substantially  com- 
pooads  or  miztnrea  of  sulphides  of  copper  and  iron) ;  boumonite, 
a  complex  aolphide  of  leao,  antimony,  and  copper ;  rothgiltigerz; 
nlphide  of  silver,  antimony,  and  arsenic ;  fahlerz,  .sulpnides  of 
uieaioaifl' antimony,  combined  with  sulphides  of  copper,  sQver, 
iroBj  sine,  mercury,  diver;  and  mixtures  of  these  and  other -sol- 
(hides  witii  one  another. 

In  the  treatment  of  a  snlphnreous  ore,  the  first  step  as  a  rule  is 
to  mbject  it  to  oxidation  b^  roastinff  it  in  a  reverberatory  or  other 
fomace,  which,  in  the  first  mstance,  les^  to  the  burning  away  of  at 
least  part  of  the  arsenic  and  part  of  the  sulphur.  The  effect  on  the 
leveru  individual  metallic  nilphides  (supposing  only  one  of  these 
to  be  mesent)  is  aa  follows : — 

L  Those  of  silver  (Ag^)  and  merenry  (HgS)  yield  sulphurous 
idd  gas  and  metal ;  in.  Uie  case  of  silver,  sulphate  is  formed  as  an 
mtsnnediate  product,  at  low  temperaturea.  Metallic  mercury,  in 
the  drcomstances,  ^(oes  off  aa  a  vapour,  which  is  collected  and  con- 
leased ;  silver  remains  aa  a  regulna^  but  pnre  sulphide  of  silver  is 
hudly  ever  worked. 

2.  Bnlphidea  of  iron  and  sino  yield  the  oxidea  FegO,  and  ZnO  as 
final  jproaocts,  some  basic  sulphate  being  formed  at  the  earlier  stagea, 
toore  especially  In  the -eaae  of  zinc.  The  oxides  can  be  reduced  by 
eirbon. 

8.  The  sulphides  of  lead  and  copper  yield,  Che  former  a  mixture- 
of  oxide  and  normal  sulphate,  the  latter  one  of  oxide  and  basic 
nlphate.  Solphate  of  lead  is  stable  at  a  red  heat ;  sulphate  of 
vpptt  hieaka  up  into  oxide,  sulphurous  acid,  and  oxygen.  In 
piactioe^  neither  oxidation  process  is  ever  pushed  to  the  end;  it  is 
itoppsd  aa  soon  ss  .he  mixture  of  roasting-pToduct  and  unchanged 
nlpu4e  eontaina  oxygen  and  sulphur  in  tne  ratio  of  0, :  S.  The 
leesN  of  air  is  then  stopped  and  the  whole  heated  to  a  higher 
temperature,  when  the  potential  SO^  actually  goea  off  aa  snTphurons- 
idd  gaa  and  the  whole  of  the  metal  is  eliminated  as  such.  This 
netliod  is  largely  utilized  in  the  smelting  of  lead  (from  galena)  and 
of  copper  from  copper  pyritea.     In  the  latter  case,  however,  the 


aie  glvea  ta  Qqi.p  aotf  Coma*;  See  slao Sitvsa. 


aulphide  CnjS  has  first  to  be  produced  from  the  ore,  which  is  done 
substantially  as  follows.  The  ore  is  roasted  with  silica  until  a 
certain  proportion- of  the  sulphur  ia  bnmed  away  as  SO,,  whiles 
coneaponding  proportion  of  oxygen  haa  gone  to  the  metal  part  of 
the  ore.  Now  it  ao  happens  that  copper  has  a  far  greater  affinity  for 
snlphnr  than  iron  has ;  nence  any  locally  produced  oxide  of  copper, 
aa  long  as  sufficient  sulphide  of  iron  is  left,  ie  sure  to  be  reconverted 
into  sulphide,  and  the  final  result  is  that,  while  a  large  quantity  of 
oxidized  iron  passes  into  the  slag,  all  the  copper  and  part  of  the  uon 
separate  out  as  a  mixed  regulus  of  Cu^  and  FeS  (''mat").  Thia 
regulns,  by  being  fused  up  repeatedly  with  oxidized  copper  ores  or 
rich  copper  slass  (virtually  with  CuO  and  silica),  gradually  yields 
up  the  wnole  of  ita  iron,  so  that  ultimately  a  regulus  of  pure  8ubs\iU 
phide  of  copper,  Cu,S  ("fine  mat"),  is  obtained,  whicn  is  worked 
up  for  metal  as  above  explained. 

4.  Sulphide  of  antimony,  when'  roasted  in  air,  is  converted  into 
a  kind  ox  alloy  of  sulphide  and  oxide ;  the  aarae  holds  for  iron, 
only  ita  oxysulphide  is  quite  readily  converted  into  the  pure 
oxide  Fe^Os  by  further  roasting.  Oxysulphide  of  antimony,  by 
suitable  processes,  can  be /educed  to-xpetal,  but  these  processes  are 
rarely  used,,  because  the  same  end  ia  far  more  easily  obtained  by 
"precipitation,"  i.«.,  withdrawing  the  sulphur  by  fusion  with 
metallic  iron,  forming  metallic  antimony  and  sulphide  of  iron. 
Both  products  fuse,  but  readily  part,  because  fused  antimony  ii 
far  heavier  than  fused  sulphide  of  iron  is.'  A  precisely  similar 
method  ia  used  occaaionally  for  the  reduction  of  lead  from  galeua. 
Sulphide  of  lead  when  fused  together  with  metallic  iron  in  the 

Ertionof  2Fe:lPbS  yields  a  regulus  (-iFb)  and  a  *'mat'* 
which^  however,  on  cooling,  decomposes  into  FeS  parts  of 
iry  sulphide  and  Fe  porta  of  finely -divided  iron,  what  wo 
have  just  been  explaining  are  only  two  special  cases  of  a  moi^ 
general  metollurgic  proposition.  According  to  Foumpt,  anyone  of 
uie  metals  copper,  irofa,  tin,  zinc,  lead,  ailver,  antimony,  arsenic, 
in  general,  is  capable  of  desuIphuriHng  or  precipitating  (at  least 
partially)  any  of  the  others  that  followa  it  in  the  series  just  given, 
and  it  aoea  ao  the  more  readily  and  completely  the  greater  the 
number  of  intervening  terms.  Hence,  supposing  a  complete  mix?^ 
ture  of  these  metals  to  be  melted  down  under  circumstancea  admit- 
ting of  only  a  partial  snlphnration  of  the  whol^  the  copper  has  Uie 
best  chance  of  passing  into  the  "  mat,"  while  the  arsenic  is  the 
first  to  be  eliminated  aa  such,  or,  in  the  presence  of  oxidants,  aa 
oxide. 

Antnidea, — Although  arsenides  are  amongst  the  commonest 
impurities  of  ores  generally,  ores  consistiDg  essentially  of  arsenides 
are  comparatively  rareu  The  most  important  of  them  are  certain 
double  araenidea  of  cobalt  tfnd  nickel,  which  in  practice j  however, 
are  always  contaminated  with  the  arsenidea  or  other  compounds  of 
forei^  metals,  such  as  iron,  manganese,  kt.  The  general  mode  of 
working  these  orea  is  as  follows.  The  ore  is  first  roasted  by  itself 
.-^hen  a  part  of  the  arsenic  goes  off  ss  such  snd  as  oxide:  (both 
volatile),  while  a  complex  of  lower  arsenides  remains.  This  residue 
is  now  subiected  to  careful  oxidizing  fusion  in  the  presence  of  glass 
or  some  other  fusible  solvent  for  metallic  bases.  The  effect  is  that 
the  several  metals  are  oxidized  away  ajid  pass  into  the  slag  (as 
silicates)  in  the  followiug  order,— first  the  manganese,  secondly  the 
iron,  thirdly  the  cobalt,  lastly  (and  very  slowly)  the  nickel ;  and 
at  any  stage  the  as  yet  unoxiuized  residue  of  arsenide  assumes  the 
form  of  a  fused  regulus,  which  sinks  down  through  the  slag  as  a 
"  speis.'*  (This  term,  as  will  readily  be  understood,  has  the  same 
meaning  in  reference  to  araenideaas  "mat"  has  in  regard  to  sulphides. ) 
By  stopping  the  process  at  the  right  moment,  we  can  produce  a 
speis  which  contains  only  cobalt  and  nickel,  and  if  at  this  stage 
also  the  fiux  is  renewed  we  can  further  produce  a  speis  which  con- 
tains ojily  nickel  and  a  slag  which  substantially  is  one  of  cobalt 
only.  The  composition  'of  tne  speises  generally  varies  from  -  AsMes;'| 
to  AsMe,,  where  **  He  "means  one  atomic  weight  of  metal  in  toto^ 
so  that  in  general  lMe-«Fe  +  yCo+sNi,  wherex+y+s-l.  The 
siliceous  cobalt  is  utilized  as  a  blue  pigment  called  "smalte**;  the 
nickel-speis  is  worked  up  for  metal,  preferably  by  wet  processea 

Minor  Reagents. — Besides  the  oxidizing  and  reducing  agents  nata* 
rally  preaent  in  the  fire,  and  the  "  fluxea  "  added  for  the  production 
of  slags,  there  are  various  minor  reagents ,  of  which  the  more  im- 
portant may  be  noticed  here.  One-*namely,  metallic  iron  as  a 
deaulphurizer--has  already  been  referred  to. 

Oxide  of  lead,  FbO  (lithaige),  is  krgely  used  as  an  oxidizisg  agent 
At  a  red  heat,  when  it  melto,  it  readily  attacks  all  metals^  except 
ailver  and  gold,  the  general  reanlt  being  the  formation  of  a  mixed 
oxide  and  of  ^  mixed  regulus,  a  distnoution,  in  other  words,  of 
both  the  lesd  and  the  metal  acted  on  between  slag  and  regulus. 
More  important  and  more  largely  utilized  is  its  action  on  metallie 
sulphides,  which,  in  general,  results  in  the  formation  of  threie 
things  besides  sulphurous  acid  gas,  viz.,  a  mixed  oxide  slag  includ- 
ing the  excess  of  litharge,  a  regulua  of  lead  (which  mav  include 
bismuth'  and .  other  more  readily  'hkludble  metals),  kna,  if  the' 
lithar^  is  not  sufficient  for  a  complete  oxidation,  a  "mat** 
compnaing  the  more  readily  sulphnrizable  metali.  Oxide  of  lead, 
being  a  meet  powerful  solvent  for  metallic  oxidei  generally,  is  aUa 
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ly  oaed  for  the  sepantion  of  tilrer  or  gold  from  base  meUllie 

_iea. 

Uetallio  lead  js  to  metals  merally  what  oxide  of  lead  is  to 
metallio  oxides.  It  aocordingly  is  aTailable  as  a  solvent  for  so  to 
eaj  lioking  vp  small  particles  of  metal  diffused  throughout  a  mass 
of  slsff  or  other  dross,  ami  uniting  them  into  one  regulos.  This 
naturally  leads  as  to  consider  the  process  of  "  cupellation,"  which 
discounts  the  solvent  powers  of  both  metallic  lead  and  its  oxide. 
This  process  serves  for  the  extraction  of  gold  an^  silver  from  their 
alloys  witbbase  metals  such  as  copper,  aotimoh^,  ftc  The  first 
step  is  to  (tise  up  the  alloy  with  a  certain  proportion  of  lead,  which 
is  aetermined  by  the  weight  of  bsse  metal  to  be  eliminated,  and 
is  always  sufficient  to  produce  a  lead-alloy  of  low  fusing  point  This 
alloy  is  heated  on  a  shallow  dish^haped  bed  of  bone  earth  to  red- 
ness, and  at  this  temperature  snbiected  to  the  action  of  sir.  The 
base  metals  (copper.  Ice.)  are  oxidised  away,  the  first  portions  as  an 
infusible  ecum  containing  little  oxi4e  of  lead,  the  latter  in  the  form 
of  a  solution  in  molten  lithargsi  Lead  is,  in  general,  lots  oxidix- 
able  than  the  other  bass  metals;  hence  the  last  instalment  of  liquid 
Uthaige  which  runs  off  is  pure,  and  the  ultimately  remaining  regu- 
los  consists  of  silver  and  0old  only.  These  latter  may  be  separated 
by  nitric  acid  or  boiling  ou  of  vitriol,  which  converts  the  silver  into 
soluble  salts  and  leaves  the  ^Id. 

Oxide  of  iron,  and  also  binoxide  of  manganese,  sre  used  for  the 
dflcsrburation  of  pig-iron.  The  oxygen  of  the  reagent  bums  ^he 
carbon  of  the  pi^  into  carbonic  scid,  while  the  metal  of  the 
reagent  becomes  iron  and  FeO  or  HnO  reepectively,  the  otides 
uniting  with  the  silica  added  as  such,  or  formed  by  the  oxidation 
of  the  silicon  of  the  pig,  into  a  fusible  stsg^ 

Iron  pyrites,  F«S^  &  employed  for  the  preliminary  concentration 
of  traces  of  gold  diffused  throughout  slags  or  bsse  ores.  The  reagent, 
through  the  action  of  the  heat,  sives  up  one-half  of  its  sulphur, 
which  reduces  part  of  the  metaine  oxidee  present.  The  jeold  and 
silver  unite  with  whst  is  left  of  protosulphide  of  iron  (FeS)  into  a 
mat,  which  is  then  worked  up  for  the  noole  metals. 

/*/!»««. —rrnctically  speakme,  all  ores  are  contaminated  with 
more  or  less  of  gangue,  which  in  general  consists  of  infusible 
matter,  and  consequently,  if  left  nnhecded  in  the, reduction  of 
the  metallio  part  of  the-  ore,  would  retain  more  or  less' of  the  metal 
disseminated  through  it,  or  at  best  foul  the  furnace.  To  avoid  this, 
the  ore  as  it  goes  into  the  furnace  is  mixed  with  *'  flaxes "  so 
selected  as  to  convert  ths  gangue  into  a  fusible  "stag,"  which 
readily  runs  down  through  the  fuel  with  the  regulus  and  sei^arStes 
from  the  latter.  The  quality  and  proportion  of  flux  should,  if  pes- 
siblo,  be  so  chosen  that  ths  formation  of  ths  slag  sets  in  only  after 
the  metal  has  been  reduced  and  molten  ;  or  eUe  part  of  the  basic 
oxide  of  the  metal  to  bo  extracted  may  be  dissolved  by  the  slag  and 
its  redaction  thus  be  prevented  or  retarded.  Slags  are  not,  as  one 
might  be  inclined  to  think,  a  necessary  evil;  if  an  ore  were  free  from 
gangue  we  shouM  add  gangue  and  flox  from  without  to  produces  slsg, 
because  one  of  its  ftinctions  is  to  form  a  lever  on  the  rogulus  whicli 
protects  ft  sgainst  the  further  action  of  the  bUst  or  furnace  gnars. 
Klnxes  may  ne  arranged  under  the  three  heads  of  (1)  fluor-spar 
(which  is  mi  fftntrit),  (2)  basic  fluxes,  and  (3)  acid  fluxes. 

Fluor-spar  owes  its  name  to  the  facility  with  which  it  fuses  np  at 
a  red  heat  with  filico,  sulphates  of  lime  and  barium,  and  a  few 
other  infusible  substances  into  homogeneous  masses.  It  shows 
little  tendency  to  dissolve  basic  oxides,  such  sslitne,  <:c.  One  part 
of  fluor-spar  liquefies  about  half  a  part  of  silica,  four  parts  of  snlphate 
of  lime,  and  one  end  a  half  parts  oT  sulphate  of  baryta.  Upon  these 
facts  its  wide  spplication  in  metallurgy  is  founded. 

Carbonate  of  soda  (or  potash)  may  be  said  to  be  the  most  power- 
ful of  basic  fluxes.  It  dissolves  silica  and  all  silicates  into  fusible 
glnsses.  On  the  other  hand,  borax  may  be  taken  as  a  type  for  the 
acid  fluxes.  At  a  rod  heat,  when  it  forms  a  viscid  fluid,  it  readily 
'diasolves  up  all  bcaic  oxides  into  fusible  complex  borates.  Now 
the  gangue  of  an  ore  in  general  consists  either  of  some  bssic 
material  such  as  carbonate  of  lime  (or  magnesia),  ferric  oxide, 
alumina,  ke,,  or  of  silica  (qnsrts)  or  some  more  or  less  acid  silicate, 
or  elss  of  a  mixturs  of  the  two  clssses  of  bodies.  So  any  kind  of 
gangue  might  be  liquefied  bv  moans  of  borax  or  by  means  of  alkaline 
earbonate  ;  but  neither  of  the  two  is  used  otherwise  than  for  assay- 
ing; what  the  practical  metal-smelter  does  is  to  add  to  a  ba-nie 
gangue  the  proportion  of  silics,  and  to  an  acid  ore  the  proportion  of 
lime,  or,  indirectly,  of  ferrous  or  perhape  manganous  oxulc,  which  it 
may  neod  for  the  formation  of  a  slsg  of  the  proper  qualities.  Tli^ 
ilsg  must  possess  the  proper  degree  of  satumtion.  In  other  words, 
taking  SiO,+filIeO  (where  MeO  means  an  eauivalont  of  base)  ss  a 
formula  for  the  potential  slag,  n  most  have  the  proper  value.  If  n 
is  too  small,  t'.«.,  if  the  slag  is  too  acid,  it  majr  dissolve  up  part  of 
the  metal  to  be  brought  out  as  a  silicate  ;  if  »  is  too  groat,  ut.,  the 
dag  too  basic,  it  may  refuse  to  dissolveu  for  instance,  the  ferrous  oxide 
which  is  msant  to  go  into  it,  and  this  oxide  wOl  then  be  reduced, 
tad  its  metal  (iron  in  our  example)  e))ntaminate  the  regulus.  In 
fsferenoe  to  the  problem  under  discussion,  it  is  worth  noting  that 
oiddes  of  lead  and  oopper  are  more  readily  reduced  to  metals  than 
«zida  of  ira»  ftfip  4a  tp  FeO,  the  latter  more  readily  to  FeO  then 


FeO  itself  to  metal,  and  FeO  more  readily  to  metal  than  manganous 
oxide  is.  Oxide  of  calcium  (lime)  is  not  reducible  at  all  The 
order  of  basicity  in  the  oxides  (their  readiness  to  go  into  the  slag)  is 
precisely  the  reverse. 

Most  slags  being,  ss  we  hsve  seen,  complex  silicates,  it  is  a  moat 
important  problem  of  scientific  metallurgy  to  determine  the  relations 
in  this  clsss  of  bodies  between  chemical  composition  on  ^e  one 
hand  and  fusibility  snd  solvent  power  for  certain  oxides  (CaO,  FeO, 
SiO,  Ice.)  on" ihr  other.  Kow  the  composition  of  a  silicate  can  be 
ststed  in  an  infinite  number  of  ways ;  but  there  must  be  one  mode 
of  formulation  which  reduces  the  Isw  to  its  simplest  terms.  The 
mode  adspted  by  metallurgists  is  something  like  the  following.  If 
we  start  with  the  quantity  H,CL  of  mnriatie  acid  or  the  quantity 
HsSOa  of  sulphuric  acid,  it  is  clear  that  to  convert  either  into  a 
normal  salt  we  require  such  a  quantity  of  bsse  as  will  convert  the 
H,  of  the  acid  oompletely  into  water;  but  the  quantity  of  bass  that 
does  so  is  that  containing  one  atomie  weight  of  oxygen.  Hence  it 
is  reasonable  to  define  the  quantities  K|0  of  potash,*  Ns,0  of  soda,^ 
CsO  of  lime,  MgO  of  msffuesia,  FeO  of  ferrous  oxids,  iAl,OJ->alO) 
of  alumina,  iFe,0,( — feO)  of  ferrio  oxide,  ss  representing  each  "  one 
equivalent  **  of  base  also  in  reforence  to  silica,  although  silica  baa  a 
characteristically  indefinite  basicity.  Most  slass  are  alloys  or  com- 
pounds of  silicates  of  AljO,  or  Fe^Ot,  and  of  suicates  of  protoxidss 
(CaO,  ftc.),  hence  their  general  composition  is 

fi( RO + oSiO,)  -f-  mOtfe  or  al)0 + cSiOJ . 

This  introduction  will  enable  the  reader  to  understand  the 
following  mode  of  classifying  snd  naming  composition  in  dlicatec 
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Ths  names  are  the  metallurffic  ones  ;  scientific  chemists  dedgnat« 
Class  I.  ss  orthosilicates,  Class! I.  as  metasilicates, Clsss  III.  ss  sesqni- 
silicates.  In  the  formuln  M  stands  for  K»  Ca,  Fe,  Itc,  or  for  al- 
|A1,  fe  -  {Fe,  Ice ;  or,  shortly,  MO  for  one  equivalent  of  base  aa 
above  defined.     It  should  be  posdble  to  represent  each  qnality  of  a 

dlicate  as  a  function  of  «,  .^,  and  of  the  natureof  theindividoalbaaea 

m 
that  make  up  the  RO  and  (fe  or  al)  0  respectively.  Our  actual 
knowledge  falls  far  short  of  this  possibility.  The  problem,  in  fact* 
is  a  verjT  tough  one,  the  more  so  as  it  is  complicated  oy  the  existenea 
of  alttininates,  compounds  such  as  AltO,.8CaOy  in  which  the  alumina 
plays  the  part  of  acid,  and  the  occasional  existence  of  eomponnda 
of  fluorides  and  silicates  in  certain  slsga  The  following  notes  on 
the  fusibility  of  simple  silicates  are  taken  from  Plattner'a  researches. 

Of  the  lime  silicates,  the  tri-silicate  melts  at  2100*  C,  the  U- 
silicate  at  2150*. 

Magnesia  silicates  ars  most  refnctory.  The  bl-silieato  and  tri- 
silicate  melt  in  the  ozyhydrogen  flams  at  2250*. 

Of  manganous  silicates,  the  esuly  fhnble  bi-silieate  is  yellow  or 
red ;  the  tri-silicste  is  more  refractory. 

Of  cuprous  (Cu^O)  silicates,  the  bi-silicate  is  violet,  and  melts 
pretty  easily;  the  singulo-silioate  is  red,  dense,  and  rsther  refhietory. 

Cupric  silicates,  as  slsgs,  hardly  sxist,— the  (}uO  being  alwaya 
reduced  to  at  least  Cu,0. 

I..ekd  silicates  all  melt  readily  into  yellowish  transparent  gUsMS. 
But  they  have  no  standing  as  slsgs. 

As  regards  the  ferrous  silicstes,  the  sin|{:ulo-silieate  (orthosOieate) 
fuses  at  1790*  (this  is  about  the  compodtion  of  iron-puddling  slag); 
the  bi-silicat.e  is  less  readily  fusible. 

Ferric  silicates  (unmixed)  do  not  exist  ss  dags,— the  FogOi  being 
rc<lueed  in  the  fire  to  I  FeO,  slthough  Fe^Ot  occssionally  replaces 
part  of  the  AljO^  in  complex  silicates. 

Alnmina  silicates  are  sll  infusible  in  even  the  hottest  fnnaoe 
fires.  They  begin  to  soften  in  the  oxyhydrogen  flsmo  at  sbont 
2400*.  But  certain  alumiflates,  for  instance  the  salt  8  GsClAlaOg 
according  to  Sefstrbm,  melt  at  furnace  bests. 

The  fusing  points  of  mixtures  of  two  dmple  siliestes  oannot  bs 
calculated  from  those  of  the  components.  In  many  cases  it  is  lower 
than  either  of  the  latter  two.  Thus  for  instanos  most  msgneaia- 
lime  dlicates  fuse,— the  bi-dlicato  combination  (Mg^  ai)OSiOgmost 
readily. 

Alumina  silicates  become  ludble  by  addition  of  a  snfileient  pro* 
portion  of  silicate  of  lime  at  about  1018*.  The  dngulo-ailioate  and 
bi-silicate  combinations  molt  into  grey  glssses.  Msgneda  sots  like 
lime,  snd  so,  in  a  more  limited  sense,  do  ferrous  and  manganous 
oxides ;  but  their  double  compounds  with  Al^Og  and  ailioa  areswie 
viscid  when  fused. 

Plattner'e  work  is  a  bold  attempt  to  deal  qrntheticaUy  with  the 
problem  here  preeented,  but  it  docs  not  go  the  length  of  even  ta 
approximate  solution.  No  one  seems  to  havs  done  much  to  ocm- 
tinne  it ;  hence  in  the  mesntims  the  metallnigist  hai^  fn  hb 
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gaSthSiO^  to  rely  cm  the  vtiy  naoMioiif  ftntlpet  wliioh  hare  been 
rndscfsligBaotDallj  produced  (bj  the  role  of  tfaomb)  in  snoceesiyil 
ZDetallmgiod  opezatuma.  For  aome  of  neh  ihugi  alao  Tlattner  hae 
detennined  tho  fbeing  pointer  He  Ibnnd  for  (1)  Freiberg  lead  elag, 
9S0.  SalO,  88ia ;  ozygen-ratiok  8:4;  melting-point  at  1817'  C. ;. 
(S)  Fraibevg  erade  daft  16B0,  8alO,  18810^;  oxygen-ratio,  1:1;- 
sieh^pouit  at  l»r  a  ;  (8)  Freiberg  blaek-eopper  iJag,  i4FeO, 
Al/^  16810^;  oxygen-ratio,  9:10;  melting-po&it  at  1888*  a ; 
(4)  Hifl^-fiimaee  •&&  80aO,  8alO,  9fiiOu;  oxygen-xatiot  1l1: 
melttnff-point  at  148r  C.^ 

Mdailwrffie  jMoying,— To  aaeay  an  ore  ozumally  meant  t^ 
exeente  a  eet  of  tentatire  cxperimenti  on  a  email  eeak  in' order  to 
iSnd  oat  tho  proper  mode  of  working  it  maeticaUr.  Bnt  nowaday! 
the  term  is  alwaya  und  in  the  eenee  or  an  analyab  carried  oat  to 
determine  the  money-Talae  of  an  ore.  For  tUs  porpoee,  in  many 
caaee  it  ie  saiBeient  to  d«t*mine  tho  neroantigee  of  the  metale  for 
whicb  tho  ore  is  meant  to  be  workoo.  Bat  aometimee  nothing 
abort  of  a  comnleta  analyab  will  do.  TUs  holds  more  especially  m 
ores  of  iron.  As  this  metal  is  cheapo  the  Taloe  of  an  ore  oontaining 
it  depends  as  moeh  on  the  natareand  rdatiye  qnantities  of  the  im- 
pozitusasonthepetoentBgeofmetBL  The  proved  abeenceofsolphar 
and  phoimhonis  may  be  worth  more  than lu&  additional  6  per  cent- 
of  iron,  miieh  latter  agdn  wonld  perhaps  not  compensate  for  the 
proTod  presence  of  a  large  percentage  of  nnoombined  silioa. 

An  assay  to  be  of  any  Tidae  most  start  with  a  &ir  sample  of  the 
olnoct  of  aale.  Tha  falUlment  of  tlua  condition  in  all  casee  is 
dimealt.  Hie  aeneral  method  is,  fimn  sst  a  given  ship  load  of  ore, 
to  take  oat  (eayjhalf  a  ton  of  ore  firom  a  larM  nnmber  of  difTerent 
plaoee  and  to  crash  this  lam  sample  ioto  email  fragments  of  anifoTm 
aizoy  which  are  well  ahorellod  np  together.  From  different  parte  of 
this  ore-heap  a  aample  of  the  aecond  order— amoantinff  to,  say,  90 
lb— 18  then  drawn,  and  rendered  more  homogeneoas  by  finer  powdei^ 
ing  and  mixing  From  this  samjple  of  the  second  (or  perhaps  from 
one  of  thip  third)  order  qnantities  of  1  or'  2  lb  i^  Iwttlea  np  for 
Meaying.  At  the  same  time  the  moistore  of  the  ore  is  determmed, 
on  a  laxge  scale,  by  some  conventional  method,  saeh  as  the  drying  of 
1  or  2  lb  in  sn  open  basiii  at  100'  C*,  and  weighing  'of  the  residae  as 
dry  ore.  Thiiisdoneat  the  sampling  placet^  the  4lrms  concerned. 
Hko  aaaaynr  farther  poands  ap.and  mixee  hii  aamplsy  and  then  pro- . 
coeds  to  determine  the  percentagaa  of  moirtare  and  metal  in  hie  own 


way.  He  haa  alwaya  the  choice  between  two  methods,  the  'dry  and 
tho  wet  For  the  minority  of  gold  or  ailver  oree^  and  for  cobalt  and 
nickel  ores  almoat  as  a  nue,  certain  dry-process  testi  are.  preferred 
as  the  meet  exact  analytacally  In  almoet  all  other  casee  it  may  be 
said  that  the  wet  method  ia  sasoeptlble  of  the  higher  degree  of  pre- 
cision, yet  even  in  some  of  theee  cssee  the  old  d^-process  testa  are 
preferred  to  the  preeent  dav.  For  instancia,  all  copper. oreo  in  the 
British  Isles  are  sold  by  the  resolt  of  the  Swansea  aseay.  akind 
of  imitation  of  the  proceea  of  aalphoreooa  copper-ore  ameltuff;  and 
thia,  singnlarly,  is  adhered  to  even  in  the  case  of  each  "cunixeroos 
matsriala  as  are  worked  by  the  wet  ynj,  althoagh  the  ISwansea 
ay  is  well  known  to  loee  aboat'l  per  cent  of  the  copper  preeent 


A  eopper-omelter  therefore  had 
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cent  copper-pyritee  cinders,  becanse  in  the  first  case  he  pays  only 
bor-nfths,  while  in  the  latter  he  most  pay  for  nine-tenths  of 
per  preeent     To  compensate  for  thia  anomaly,  empirical 
I  have  been  contrived  for  oalealating  prioee.  (W.  D.) 

METAUS.  Hie  earliest  eyidenoe  of  a  knowledge  luid 
use  of  metalfl  is  found  in  the  prehistoric  implements  of 
the  so-caUed  Bronxe  and  Iron  ages.  In  the  earUest  periods 
of  written  histoiy,  howeyer,  we  meet  with-  a  number  of 
metals  in  addition  to  these  twa  The  Old  Testament 
mentions  six  metals— ^Id,  sflyer,  copper,  iron,  tin,  and 
lead.  The  Greeks,  in  addition  to  these,  and  to  bronze,- 
came  also  to  know  mercoir ;  and  the  same  set  of  metals, 
withont  additions^  fortkis  the  list  of  the  Azabian  chemists 
of  the  8th  and  of  the  Western  chemists  of  the  18th  cen- 
tury. During  the  10th  eentoxy  BasiUns  Yalentmns  dis- 
covmd  antimony ;  he  also  epMks  of  .sine  and  bismuth, 
but  their  individualitj  was  established  only  at  a  later  period. 
Abont  I730-40  the  Swede  Brand  discovered  arsenic  uid 
cobalt  (the  former  is  not  reckoned  a  metal  by  modem 
diemists^  while  the  Knglishman  Ward  recognised  the 
indiridnaJity  of  platinum  Hickel  was  discoreved  in  1774 
by  CkoDstedt^  manganese  in  1774  by  Scheele.  The 
brothenr  IVElhigart,  in  1783,  prepared  tongsten;  Bjelm, 
in  1782,  isdated  molybdenum  from  molybdio  ozide^  where 
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its  existence  had^een  coigectually  asserted  by  Bergmann 
in  1781.  Uranium,  as  a  new  element,  was  diacoTered  by 
Ekproth  in  1 789 ;  but  his  metallic  ^  uranium,"  after  haying 
been  accepted  as  a  metal  by  all  chemists  until  1841,  was 
theU  recognised  as  .an  oxide  by  Pdligot,  who  subsequently 
isolated  the  true  metal  Tellurium  was  discoyered  by  Mtiller 
ypn  Reichenbach  in  1782  (again  by  Klaproth  in  1798); 
titanium,  by  Klaproth  in  1795;  chromium,  by  YanqueUn 
in'  1797 ;  tantalum,  by  Batchett  in  1801,  and  by  Ekebeig 
in  1802.  Falladiom,  .  rhodium,  indium, .and-  osmium 
(which  four  metals  always  accompany  platinum  m  its  ores) 
were  discoTered,  the  first  two  by  Wollaston  in  1803,  the 
other  two  by  a  number  of  chemists ;  but  their  pecnliarify 
was  establiflhed  chiefly  by  Smithson  Tennant 

After  Davy,  in  1807  and  1808,  had  recognised  the 
alkalies  and  alkaline  earths  as  metallic  oxides,  the  existence 
of  metals  in  all  basic  earths  became  a  foregone  condnsion, 
whidi  was  yerified  sooner  or  later  in  all  cases.  But  the 
discoVery  of  aluminium  by  WShler  in  1828,  and  that  of 
magnesium  by  Bnssy  in  1829,  daim  special  mention. 
Gadmiom,  a'by  no  means  rare  heavy  metal,  was  disooyered 
only  in  1818,  by  Stromeyer. 

Of  the  large  number  (rf  discoyeries  of  rare  metals  which 
haye  been  made  in  more  recent  times  only  a  few  can  be 
mentioned,  as  marking  new  departures  in  research  or  .offer* 
ing  other  special  points  of  interest  In  1861  Bonsen  and 
KuchhofE,  by  means  of  the  method  of  spectrum  analysiB, 
which  they  had  worked  out  shortly  bef orey  discoyered  two 
new  alkali-metals  which  they  called  cndum  and  rubidinm. 
By  means  of  the  same  method  Crookes^  in  1861,  disooyered 
thallium;  Reich  and  Richter,  in  1 86 j), indium;  and  Lecoq 
de  Boisbaudran,  in  1876,  gaJlium.  The  exiatenceof  the 
last-named  metal  had  been  fnaintained,  theoretically,  by 
Hendeleje^  as  early  as  1871.  The  existence  of  yanadittm 
was  proyed  in  1830  by  Sefstrdm ;  but  what  he,  and  sub- 
sequently Berzelius,  looked  upon  as  the  element  was,  in 
1867,  proyed  to  be  really  an  oxide  by  Roecoe^  who  also 
Buocflieded  in  isolating  the  true  metaL 

The  deyelopment  of  earlier  notions  on  the  constitatioil 
of  metals  and  their  genetic  relation  to  <>ue  another  forms 
the  most  interesting  chapter  in  the  history  of  chemistiy 
(see  Alohuct).  What  modem  scieuce  has  to  say  on  the 
matter  is  easily  stated :  1^  matals  properly  so  called,  (iei, 
all  metals  not  alloys)  are  elementary  substances;  henoe^ 
chemically  speaking,  they  are  Uot  "  constituted  "  at  all,  and 
no  two  can  be  related  to  each  other  genetically  in  any  way 
whatever.  Our  scientific  instinct  shrinks  from  embracing 
this  proposition  as  final ;  but  in  the  meantime  it  must  be 
accepted  as  correctly  formulating  our  ignorance  on  the 
subject  All  metallic  elements  agree  in  thu  that  they  form 
each  at  least  one  basic  oxide^  or,  what  comes  to  the  same 
things  one  chloride,  stable  in  opposition  to  liquid  water. 
This  at  once  suggests  an  obyious  definition  of  metals  as  a 
dass  of  substances,  but  the  definition  would  be  highly 
artificial  and  objectionable  on  principle^  because  when  we 
>  speak  of  metals  we  think,  not  of  their  acddental  chemical 
relations,  but  of  a  certain  sum  of  mechanical  and  physical 
properties  which  linites  them  all  into  one  natural  £am£|y. 
What  these  properties  are  we  shall  now  endeavour  to 
explain. 

All  metals,  when  exposed  in  an  inert  atmosjihere  to  a 
sufficient  temperature^  assume  the  form  of  liqmds,  which 
all  present  the  following  characteristic  properties.  Th^r 
are  (at  least  practically)  non-transparont ;  they  reflect  Ikht 
in  a  peculiar  manner,  producing  what  is  called  ^metaulo 
lustre."  When  kept  in  non-meteklSc  yossels  they  take  the 
•shape  of  a  conyex  meniscus.  These  liquids^  when  exposed 
to  higher  temperatures^  some  sooner  otiiers  later,  pass  into 
yapours.  W&t  those  yapoois  are  like  is  not  known  in 
many  caeeey^dnce^  as  a  rule^  they  can  be  produced  only  at 
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yery  high  temperatures,  precluding  the  tt&e  of  transparent 
vessels.  Silver  vapour  is  blue,  potassium  vapour  is  green, 
many  others  (mercury  vapour,  for  instance)  are  colourless. 
The  liquid  metals,  when  cooled  down  sufficiently,  some  at 
lower  others  at  higher  temperatures,  freeze  into  compact 
solids,  endowed  with  the  (relative)  non-transparency  and 
the  lustre  of  their  liquids.  These  frozen  metals  in  general 
form  compact  masses  consisting  of  aggregates  of  crystals 
belonging  to  the  regular  or  rhombic  or  (more  rarely)  the 
quadratic  system.  But  in  many  cases  the  crystals  are  so 
closely  packed  as  to  produce  an  apparent  absence  of  all 
structure.  Compared  with  non-metallic  solids,  they  in 
general  are  good  conductors  of  heat  and  of  electricity. 
But  their  most  diaracteristic,  though  not  perhaps  their 
most  general,  property  is  that  they  combine  in  themselves 
the  apparently  incompatible  properties  of  elasticity  and 
rigidity  on  the  one  hand  and  plasticity  on  the  other.  To 
this  remarkable  combination  of  properties  more  than  to 
anjTthing  else  the  ordinary  metals  owe  their  wide  applica- 
tion in  the  mechanical  arts.  In  former  times  a  high 
specific  gravity  used  to  be  quoted  as  one  of  the  chara<!ters 
of  the  genus ;  but  this  no  longer  holds,  since  we  have  come 
to  know  of  a  whole  series  of  metals  which  float  on  water. 
Let  US  now  proceed  to  see  to  what  degree  the  mechanical 
and  physical  properties  of  the  genus  are  developed  in  the 
several  individual  metals. 

Ifon-Traruparency, — This,  in  the  case  of  ev^n  the  solid 
metals,  is  perhaps  only  a  very  low  degree  of  transparency. 
In  regard  to  gold  this  has  been  proved  to  be  so ;  gold  leaf, 
or  thin  films  of  gold  produced  chemically  on  glass  plates, 
transmit  light  with  a  green  colour.  On  the  other  hand, 
those  infinitely  thin  £lms  of  silver  which  can  be  produced 
chemically  on  glass  surfaces  are  absolutely  opaque.  Yery 
thin  films  of  liquid  mercury,  according  to  Melsens,  transmit 
light  with  a  violet- blue  colour ;  also  thin  films  of  copper 
are  said  to  be  translucent.  Other  metals,  so  far  as  we 
know,  have  not  been  more  exactly  investigated  in  this 
direction. 

Colour, — Gold  is  yellow ;  copper  is  red ;  silver,  tin,  and 
some  others  are  pure  white  ^  the  majority  exhibit  some 
modification  or  other  of  grey. 

Reflexion  of  Light. — Polished  metallic  surfaces,  like 
those  of  other  solids,  divide  any  incident  ray  into  two 
parts,  of  which  one  is  refracted  while  the  other  is  reflected, — 
with  this  difference,  however,  that  the  former  is  completely 
absorbed,  and  that  the  latter,  in  regard  to  polarization,  is 
quite  differently  affected.^  The  degree  of  absorption  is 
different  for  different  metals.  According  to  Jamin,  the 
remaining  intensity,  after  one  and  ten  successive  perpen- 
dicular reflexions  respectively  from  the  metal-mirrors 
named,  is  as  follows  (original  intensity  "-  1)  : — 
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This  shows  the  great  superiority  of  silver  as  a  reflecting 
medium,  especially  in  the  case  of  repeated  reflexion. 

Crystalline  Form. — Most  (perhaps  all)  metals  are  capable 
of  crystallization,  and  in  most  cases  isolated  crystals  can  be 
produced  by  judiciously  managed  partial  freezing.  The 
crystals  belong  to  the  following  systems  : — regular  system 
— silver,  gold,  palladium,  mercury,  copper,  iron,  lead; 
quadratic  system — tin,  potassium;  rhombic  system — anti- 
mony, bismuth,  tellurium,  zinc,  magnesium. 

Structure,— VfithA^  all  metals,  in  the  shape  which  they 
aarome  in   freezing,  are  crystalline,  only  the   degree   of 

^  This  m»7  be  the  caaae  oC  the  peeoUarltj  of  meUlUc  liutre. 


visibility  of  the  cr3r8talli'ne  arrangement  is  very  different 
in  different  metals,  and  even  in  the  same  metal  varies 
according  to  the  slowness  of  solidification  and  other 
circumstances. 

Of  the  oxdinary  metals,  antimony,  bisti^uth,  and  zinc 
may  be  mentioned  as  exhibiting  a  very  distinct  crystalline 
structure:  a  bar-shaped  ingot  readily  breaks,  and  the 
crystal  faces  are  distinctly  visible  on  the  fracture.  Tin 
also  is  crystalline:  a  thin  bar,  when  bent,  "creaks'* 
audibly  from  the  sliding  of  the  crystal  faces  over  one 
another;  but  the  bar  is. not  easily  broken,  and  exhibits  an 
apparently  non-crystalline  fracture. — Class  L 

Gold,   silver,   copper,  lead,  aluminium,  cadmium,  iron 
(pure),  nickel,  and  cobalt  are  practically  amorphous,  the 
crystfids  (where  they  exist)  being  so  closely  packed  as  to/ 
produce  a  virtually  homogeneous  mass. — Class  II. 

The  great  contrast  in  apparent  structure  between  cooled 
ingots  of  Class  I.  and  of  Class  IL  appears,  however,  to  be 
owing  chiefly  to  the  fact  that,  while  the  latter  crystallize  in  the 
regular  system,  metals  of  Class  I.  form  rhombic  or  quadratic 
crystals.  Regular  crystals  expand  equally  in  all  directions; 
rhombic  and  quadratic  ores  expand  differently  in  different 
directions.  Hence,  supposing  the  crystals  immediately 
after  their  formation  to  be  in  absolute  contact  with  one 
another  all  round,  then,  in  the  case  of  Class  II.,  such  con- 
tact will  be  maintained  on  cooling,  while  in  the  case  of 
Class  I.  the  contraction  along  a  given  straight  line  will  in 
general  have  different  values  in  any  two  neighbouring 
crystals,  and  the  crystals  consequently  become,  however 
slightly,  detached  from  one  another.  The  crystalline 
structure  which  exists  on  both  sides  becomes  visible  only 
in  the  metals  of  the  first  class,  and  only  there  manifests 
itself  as  brittleness. 

Closely  related  to  the  structure  of  metals  is  tiieir  de'jree 
of  *' plasticity ''  (susceptibility  of  being  constrained  into 
new  forms  without  breach  of  continuity).  This  term  of 
course  includes  as  special  cases  the  qualities  of  "  mallo* 
ability''  (capability  of  being  flattened  out  under  the 
hammer)  and  *'  ductility  "  (capability  of  being  drawn  into 
wire) ;  but'  it  is  well  at  once  to  point  out  that  these  two 
special  qualities  do  not  always  .go  parallel  to  each  other, 
for  this  reason  amongst  others  that  ductility  in  a  higher 
degree  than  malleability  is  determined  by  the  tenacity  of 
a  metal.  Hence  tin  and  lead,  though  very  malleable,  are 
little  ductile.  The  quality  of  plasticity  is  developed  to 
very  different  degrees  in  different  metals,  and  even  in  the 
same  species  it  depends  on  temperature,  and  may  be 
modified  by  mechanical  or  physical  operations.  A  bar  of 
zinc,  for  instance,  as  obtained  by  casting,  is  very  brittle ; 
but  when  heated  to  100*  or  150'  C.  it  becomes  sufficiently 
plastic  to  be  rolled  into  the  thinnest  sheet  or  to  be  drawn 
into  wire.  Such  sheet  or  wire  then  renoains  flexible  after 
.cooling,  the  originally  only  loosely  cohering  crystals  having 
got  intertwisted  and  forced  into  absolute  contact  with  one 
another, — an  explanation  supported  by  the  fact  that  rolled 
zinc  has  a  somewhat  higher  specific  gravity  (7*2)  than  the 
original  ingot  (6*9).  The  same  metal,  when  heated  to 
205'  C.,  becomes  so  brittle  that  it  can  be  powdered  in  a 
mortar.  Pure  iron,  copper,  silver,  and  other  metals  are 
easily  drawn  into  wire,  or  rolled  into  sheet,  or  flattened 
under  the  hammer.  But  all  these  operations  render  the 
metals  harder,  and  detract  from  their  plasticity.  Their 
original  softness  can  be  restored  to  them  by  "annealing/* 
t.0.,  by  heating  them  tp  redness  and  then  quenching  them 
in  cold  water.  In  the  case  of  iron,  however,  this  applies 
only  if  the  metal  is  perfectly  pure.  If  it  contains  a  few 
parts  of  carbon  per  thousand,  the  annealing  process,  instead 
of  softening  the  metal,  gives  it  a  "temper,"  meaning  a 
higher  degree  of  hardness  and  elasticity  (see  below). 

What  we  have  (»Iied  plasticity  must  not  be  mixed  up 
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with  t3i0  notiaa  of  loftiMflSy  wliich  means  the  aegree  of 
htSStj  'with  which  the  plasticitj  of  a  metal  can  be  dia- 
eoantad.  Thus  lead  is  &r  softer  than  silver,  and  yet  the 
httar  is  ly  far  the  more  plastic  of  the  two.  The  now 
funoas  eiperimentB  of  Tresca  {CompUt  £endu»,  liz.  754) 
■bow  that  the  piastkity  of  certain  metals  at  least  goes 
ooDsidenbfy  faxther  than  had  before  been  supposed.  He 
operated  with  lead,  oqpper,  silver,  iron,  and  some  other 
metals.  Boond  disks  made  of  these  snbstances  were 
placed  in  a  closely  fitting  cylindrical  cavity  drilled  in 
a  block  of  steel,  the  cavity  having  a  circidar  aperture 
d  two  or  four  centimetres  below.  By  means  of  an 
kydianlic  press,  applied  to  a  snperimpoeed  piston,  a 
promire  of  100,000  kilos  was  made  to  act  upon  the  disks, 
when  the  metal  was  seen  to  "  flow  '*  out  of  the  hole  like  a 
viKid  liquid.  In  spite  of  the  immense  rearrangement  of 
parts  there  was  no  breach  of  continuity.  What  came  out 
below  was  a  compact  cylinder  with  a  rounded  bottom, 
i^rwSathi^  of  80  many  layers  superimposed  upon  one 
another.  PSii^dlel  experiments  with  layers  of  dough  or 
■nd  phu  somei  connecting  material  proved  that  the 
particles  in  all  cases  moved  along  the  same  tracks  as 
would  be  followed  by  a  flowing  cylinder  of  liquid.  Of  the 
better  known  metals  potassium  and  sodium  are  the  softest; 
tkey  can  be  kneaded  between  the  fingers  like  wax.  After 
these  follow  first  thtillium  and  then  lead,  the  latter  being 
the  softest  of  the  metals  used  in  the  art&  Among  these 
the  softness  decreases  in  about  the  following  order : — ^lead, 
pun  silver,  pure  gold,  tin,  copper,  aluminium,  platinum, 
pure  iron.  As  liquidity  might  be  looked  upon  as  the  ne 
pbu  mUra  of  softness,  this  is  the  right  place  for  stating 
tiiat,  while  most  metaJs^  when  heated  up  to  their  melting 
pointi^  pass  pretty  abruptly  from  the  solid  to  the  liquid 
state,  platinum  and  iron  first  assume,  and  throughout  a 
long  range  of  temperatures,  retain,  a  condition  of  viscous 
semi-solidity  which  enables  two  pieces  of  them  to  be 
"welded  "  together  by  pressure  into  one  continuous  mass. 
Potassium  and  sodium  might  probably  be  welded  if  their 
sorfaoes  could  be  kept  clear  of  oxide. 

Aooofding  to  Frechtl,  the  ordinary  metals,  in  regard  to 
the  degree  oi  facility  or  perfection  with  whidi  Uiey  can  be 
bammmd  fiat  on  the  anvil,  rolled  out  into  dieet,  or 
drawn  into  wire^  form  the  following  descending  series: — 
ffammsri^.        Roiling  into  SheeL        Drawing  into  Win, 
liMd.  Gold.  Platinuin. 

Tin.  Silver.  Silver. 

Qoild.  Copper.  Cron. 

ZSne.  Tin.  Copper. 

Silver.  Lead  Gold. 

Copper.  Zino.  Zino. 

FUtaiun.  platinum.  TiiL 

Iran.  iron.  Lead. 

To  give  an  idea  of  what  can  be  done  in  this  way,  it  may 
be  stated  that  gold  can  be  beaten  out  to  leaf  of  the  thick- 
^"^  ^  VTVV  ^BH'^o^i  And  that' platinum,  by  judicious  work, 
an  be  drawn  into  wire  y^w  °^°^  thick. 

By  the  hardness  of  a  metal  we  mean  the  resistance 
vbidk  it  offers  to  the  file  or  to  the  engraver's  tool  Taking 
it  in  this  sense,  it  does  not  necessarily  measure^  e.y.,  the 
nnstanoe  of  a  metal  to  abrasion  by  friction.  Thas,  for 
instance,  10  per  cent,  aluminium  bronze  is  sqratched  by  an 
edge-tool  made  of  ordinary  steel  as  used  for  knif e-bladeaj 
And  yet  it  has  been  found  that  the  sets  of  needles  useq 
for  perforating  postage  stamps  last  longer  if  made  of 
sfauunium  bronze  than  they  do  if  made  of  steeL 

illuMnfy.— All  metals  are  eUstio  to  this  extent  that  a  ohanM  of 
Imb,  braeght  aboat  by  streMea  not  exceeding  certain  limit  Taluea, 
■in  diMppear  on  the  stress  being  removed.  Strains  exceeding  the 
'lindt  Of  dastieity  "  resolt  in  permanent  deformation  or  (if  snffi- 
oaotij  great)  in  itiptnre.  Where  tbia  limit  lies  ia  in  no  case  pre- 
omIv  known.  Aeoordinff  to  Wertheim^  (who  has  done  more  for 
wrfaowladge  of  tiie  subject  than  any  one  else)  and  Hodgkinaon, 

»  iiMeri>tf>CIWaKi<<<fc/l>yi«gWpa.3,T0l,JtU> 


the  real  law  seems  to  be  pretty  much  as  indicated  ly  the  two  carves 
on  the  aooompanying  magram,  where,  in  xeferenoe  to  a  metaUio 


weight,  the  absdna  always  means 
the  weight,  the  ordinate  of  thenppsr  oorrs 


wire,  stretched  by  an  a] 
the  nnmerical  vanie  P 
the  total  elonga- 
tion caused  l^  F,  ^ 
the  ordinate  of  the 
lower  carve  that 
part  of  the  elong- 
ation which  re- 
mains when  P  is 
removed,  so  that 
the  pieco  of  the 
ordinate  between 
the  two  corvee 
gives  the  tempor- 
aty(;*elastio")ex- 
pension.  From 
r— 0  np  to  a 
aomewhat  indefi- 
nite point  (a  or  A) 
both  ennres  are  nearly  straight  linei^  the  lower  almost  eoinddfaig  in 
ita  beginning  with  the  axis  of  absdasn ;  from  that  point  onwuds 
these  two  carves  approach  each  other,  and  at  s  abort  dirtmnoe  tfom 
the  point  of  rnptaie  tney  rapidl v  converge  towards  interssetion.  For 
any  vahie  of  r  which  ues  udriy  on  the  safe  side  of  A,  we  have  ap* 
proximately 

where  A  means  the  elastic  (or  sabstantially  the  total)  ezpannon,  I 
the  length,  and  q  the  sqnare  section  of  the  wire  or  cylinoiical  bar 
operated  upon.  The  reciprocal  of  c(vis.  E-l/c)  is  called  tiie 
"  modnlos  of  elasticity." 

Wertheim  has  determined  this  constant  for  a  large  nnmber  of 
metals  and  alloys.  He  need  three  methods :  one  was  to  measnre  the 
elongations  prodnced,  in  a  wire  of  given  dimensions,  by  a  saccession 
of  charges;  the  other  two  consisted  in  cansing  a  measured  bar  to 
g^ve  off  a  moflical  note  by  (a)  longitudinal  and  (fi)  transreiyal  vibra- 
tion,  and  counting  the  vibrations  per  second.  The  following  table 
gives  some  of  his  results.  Column  2  gives  the  constant  E  for 
millimetre  and  kilogramme.  Hence  1000/E  is  the  elongation  in 
millimetres  per  metre  length  per  kilo.  (Column  8  shows  the  charge 
causing  a  permanent  elongation  of  0'05  mm.  per  metre,— which, 
for  practinl  porpoees,  he  takes  as  |;iving  the  limit  of  elasticity; 
column  4  gives  the  breaking  strain.  values  of  E  in  square 
brackets  [  J  tre  derived  from  vibration  experiments;  the  rest 
from  direct  messnrements  of  elongations.  Numbers  in  round 
brackets  (  i  do  not  necessarily  refer  to  the  same  specimen  as  the 
other  data. 
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The  above  numbers  may  be  assumed  to  hold  for  temperatures  from 
15*  to  20*  C.  Wertheim  executed  determinations  also  at  other  tem- 
peratures; but,  as  his  numben  do  not  appear  to  reveal  the  trss 
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jebfi^nHbfltwMa  E  tud  tanpenture^  w  quoto  tlM  nralti  of 
XdilimliBch  and  Loomia,  who  foond  the  following  nktioni  between. 
th«  modnlu  S*  for  0*  C.  and  the  valae  Ei  for  +r  C.  :^ 
Iron :      Ei  sE«(l  -  •  00048*  <>'OOOOOOU/n. 
«K«(1  -  •  0O057S  <--00000M«^ 


El  -  i-:«(i  -  •  0004W  f-HMOooiser^. 

Thni^  for  thes»  three  metals  at  least,  the  ralne  of  E  diminiahef, 
when  temperature  increasesr  at  pretty  mnch  the  tame  rate  per 
degree  of  temperature. 

Shmifle  Orav&f.—This  Tariea  in  metals  from  '694  (lithiam)  to 
22*48  (oaminm),  and  in  one  and  the  aame  apedee  ia  a  Amotion 
of  temperatore  and  of  preyions  phyiical  and  mechanical  treat- 
"ment.  It  hat  in  general  one  value  for  the  powderj  metal  aa 
obtained  by  imlaotion  of  the  oxide  in  hydroeen  oelow  the  meltinff 
point  of  tne  metal,  another  for  the  meUu  in  the  atate  wjiich 
It  assumes  spontaneously  on  freeiing,  and  this  latter  yalue  again, 
in  general,  is  modified  by  hammering,  rolling,  or  wire-drawing,  Ac 
These  mechanical  ofierationa  do  not  neoeaaanly  add  to  the  density ; 
stamping,  it  is  true^  does  so  necessarily,  but  rolling  or  drawing 
occasionally  causes  a  diminution  of  the  density.  Thus,  for 
instance,  chemically  pure  iron  in  the  ingot  haa  the  specific  grarihr 
7-844 ;  when  it  is  rolled  out  into  thin  aheet,  the  value  foils  to 
r-tf ;  whtok  drawn  into  thin  wire^  to  7*75  (Berzclins).  The  follow- 
ing taUe  givea  the  mdfie  gravities  of  all  metals  (except  a  few 
very  rare  ones)  accoroing  to  the  taioat^trustworthy  modem  de- 
termisations.  where  special  atatements  are  not  ma4le^  the  numbers 
may  be  asaumkd  to  hold  for  the  ordinary  temperature  (15*  to  17*  or 
20*.  C),  referred  to  water  of  th6  aame  temperature  (specific  gravity 
-1)  as  a^standard,  and  to  hold  for  the  natural  frosen  metal. 
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Platlnam,  pora., 
IHdlum.... 


apadflo  OiBTttT. 


•871 

•em 

1'5» 
1-678 
1-741 
1-88 

ri 

S-i 

S*«8ial4* 

t-f7 

om4*^ 

4-U 

«-i 

i-9 

••1<8 

••144 

^S8 

e-TUaftir 

4-81 

7-8 

7-14  to  7-fl 

7M  to  7488 

7-178 

7*48 

7-844 

7-8 

r8lo7'8 

8178 

8-888 

8*848 

8-887 

8«to»7 

8-8 

8-84 
8-88 

8-84  to  8-88 

8-848 

8-8SSatir 

10-4  to  10-8 

10-87 

11-884 

11-888 

11-4  at  ir-8 

11-88 

18-1 

U-8Cat(r 

18-888  at  V 

14-88  1 

18-84 


18-88 

19-888  al  ir 
18-81  to  18-84 


81-48 
n-40 
W-477 


Aethartty. 


Dobraj. 


Oarko. 
Tkxwot. 


HIDabnuidt  and  Morton. 

Sf are£and  aad  flehaerar* 
W«hlar. 


Vaitoos  aattsriMMb 
W.&llBkr. 


Debnr. 


O.BO0O. 

DoTiUab 

Darino  aad  Peteafw 
Crodkci. 


DeriUo  aad  Debny. 
H.E0PP. 


r411got,U88. 

Matthiaiflir 

Q.B000. 


Derilla  and  Dobfm7,1878. 


Tktrmic  PnpertUi.-^The  specific  heats  of  most  metals  have  been 
determined  very  carefully  by  Kegnault  The  general  result  is  that, 
oonformably  with  Dulong and  Petit's  Uw,  the  "atomic  heats "  all 
come  to  very  nearly  the  same  value  (of  about  8*4);  Ce,,  atomic 
vci^ht  by  specific  heat -8  4.  Thus  we  have  for  silver  br  thooiy 
•  4/108-  -OfoS^  and  by  tzpeiimoit  '0670  for  IP*  to  100*  <X 


The  expansion  by  heat  varies  greatly.  The  fbOowing  table  givM 
the  linear  expansions  from  0*  to  100*  0.  according  to  Fizm  (ComvUg 
Jtendua,  Ixviii  1128),  the  length  at  0*  being  taken  aa  unity. 


Name  of  Metd. 


Gold,  . 

Sllrer,  eaat.. 


Copper,  natSra.  from  Loka  Soperior..... 
Copper,  ETtlfldaL 


Iron,  Mft,  aa  used  for  eleetromagneta......... 

M    reduced  by  hTdrogen  and  comprewed... 
Cast  ateel,  Enffllab  annealed... 


I,  in  the  direction  of  the  azla. 


right  angles  to  axle... 

expeneion,  caknlated.. 


Tin,  of  Valaoca,  oompreaaed  powder.. 
Lead,  cant.. 


Zinc,  diatiUed,  conpresMd  povder...... 

Cadmlnm,  distilled,  oomproased  povder  ..1. 
Alnminiom,  ceat... 


(71-8  oer  eant  copper.  28-6  per  cent.  sine). 

(88-8  per  ooni  oopp^,  8^  per  cent  tin,  4-0  per  cent.  staieX 


Kjtpaaalon 
rtoioor. 


-001  481 
"001  888 
•001  708 
•001  888 
•001  888 
•001  808 
•001  110 
^1  848 
•001  888 
-001  874 
•008  888 
•008  848 
•008  808 
•OOS  108 
•008  888 
•001  878 
001  808 


The  coefficient  of  expansion  is  constant  for  such  metala  only  aa 
crystalliae  in  the  re^ar  ^tem ;  the  others  expand  differently 


in  the  directions  of  the  di£(erent  axea.  To  eliminate  thia  aouroe 
of  uncertainty  these  metals  were  employed  as  compressed  powders. 
The  cubical  expanaion  of.  mercury  from  0*.to  100*  C  is  "018168 

¥utibaUy  and  FolaHlU^.—ThB  fhsibili^  in  different  metala 
is  very  different,  aa  ahown  by  the  following  table,  which, 
besides  induding  all  the  ftiaing  points  (in  degreee  G.)  of  metala 
which  have  been  determined  numerically,  indioatea  those  of  a 
oeleqtion  of  other  metab  by  the  podtiona  assigned  to  them  in  tho 
table.  Of  the  temperaturea  given,  thoee  above  (aay)  600*^01 
be  looked  upon  as  rough  approximationa. 


NameofMetaL 


OalUnm 

Rabldivm.. 


Sodlnm.... 
LIthlnm... 


ThalUnm..., 


If s^eatnm*.  .....„......••......•.».».« 


Ck$rrg  Rtd  Mml ........ 


Iron,  wronnht.... 
-  „  dhemtnaily 
Cobalt 


+88  to  87 
80*1 
88-8 
88-8 
88-8 

180*0 

178 

S88 

884 

880 


488 

416 
418 


1,040 
1,100 
1,100 
1.800 
1,800*0  1,400 

1,880 
1,808401,800 


Aeth^rMx. 


Settaibers. 

L.  de  BoUbaidzn. 


Nlekel..«..«.......M......hM.~......... 

Tslladlnm  is  bardj  fnsIMa  al  the  hICbaak  Mad-fanaes 
men  only  la  tlM  OKjrbjdregoB  8sme>- 

9,808 


Mom,  nmp.  (^  Ocnrhfdr^gmk  Flam*.,^        9,870 
Osmlom  does  not  men  al  9,870*,  Aa,  la  as  yet  lafMlMo. 


Of  the  volatility  of  metab  we  have,  little  precise  knowlodga; 
only  the  following  Doiling  points  are  known  nnmorieally  s— 


BoflMaL 


Marenry... 


Zfaie.. 


887-8 

880 

1,848 

below  1,848 

abore  1,040 


DevllleaadltaQil. 


For  practical  nurposes  the  volatility  of  metals  may  bo  stelsd  is 
follows: — 

1.  Distillable  below  tednesa:  mercury. 

2.  Distillable  at  red  heata:  cadmium,  alkali  metals^  sino^  mag- 
nesium. 

8.  Yolatilixed  more  or  leea  readily  when  heated  bmnd  their 
ftiaing  points  in  open  oracibles :  antimony  (vsy  tsaoQy),  lead. 
Insmnth,  tin,  silver.  


^aBSB,/(S^wl./.C»«m,1887^a( /fta.irm^sxilr,488, 
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5.  Piac^ly  non-TdSST:'  (copperX  iron,  T»icl»l,  ctMU  •!«•. 
mifliam;  also  lithinnia  bariam,  stroiitialii,  ind  calciam. 

In  th«  ozybydngen  flame  iilrer  boils,  forming  a  blue  rapour, 
w\Sk  pbtinom  TolatilkM  slowly,  and  ouninm,  iboogh  infjisible, 

^^2ateni  Beai$  pf  Zim^aai(m—Ot  tbete  we  know  little.    The  fol- 
loving  nambcn  are  doe  to  Penon-^iee,  it  may  be'itated,  being  80. 


'                K1>L 

Heat.                       ^•■^ 

Latent 
Beat 

Mernvr -^- 

L-d. : 

KUBBlh. 

»-87      surer.. — , 

lS-4        Zino.« 

111 
18-1 

Of  the  latent  heats  of  raporization  only  that  of  mercnry  has  been 
Jctenoincd, — ^by  Marignac,  who  found  it  to  be  108  to  106  units. 

CondHdivitjf. — CondttctiTity,  whether  thermic  or  electric,  is  very' 
tUffcrently  developed  in  different  metals  ;- and,  as  an  exact  know- 
ledge of  these  condactirities  is  of  great  scientific  and  practical 
iaportanoe,  mnch  attention  has  been  given  to  their  numerical 
determination.  The  following  are  the  modes  in  which  the  two 
(ODdQctiTttiea  have  been  defined  as  duantities. 

1.  Thermic — Imagine  one  side  (1)  of  a  metallic  plate,  B  units 
tkiek,  to  be  koi>t  at  the  constant  temperature  i^  ihe  other  (II)  at 
tj.  After  a  sttlncient  time  each  point  between  I  and  II  will  be  at 
t  eonsUat  intermediate  temperature,  and  in  every  tmit  of  time  a 
eeastant  quantity  Q  of  heat  will  pass  from  any  circumscribed  area 
3  on  I  ti  the  opposite  area-S  on' 1 1,  according  to  the  eq^uation 

I  M  called  the  (Internal)  eonductiTity  of  the  metal  the  plate  is 
mJe  of.  It  IS,  strictly  sneaking,  a  function  of  L  and  f,;  but 
VitUin  a  given  small  intenral  of  temperatures  it  may  be  taken  8s  a 
cooAtauL 

1  Eltdric^-Vflkm  a  given  constant  battery  is  closed  successively 
by  different  wires  of  the  same  sort,  then,  according  to  experience, 
the  ttrengUi  I  of  the  current  (as  measured  for  instance  b^  the  heat- 
t^oiralent  of  the  electricity  flowing  through  the  circuit  in  unit  of 
tioie)  is  in  accordance  with  the  equation 
A/I-l+W/f , 
Thera  /  is  the  length  and  s  the  square  section  of  the  wire,  while  A 
is  a  constant  whicn,  for  our  purpose,  need  not  be  defined  in  regard 
to  its  )fhytical  meaning;  r  measures  the  sped&e  resistance  of  the 
puttcidar  metal.  Supposing  a  certain  silver  wire  on  the  one  hand 
lad  a  certain  copper  wire  on  the  other^  when  substituted  for  each 
oilier,  to  pfoduco  currents  of  the  same  strength,  we  have. 

»"i'i/«i-»yi /*tt 
vheBcc 

r,/r,««»7Vl»i'i)-* 
vhrro  h  is  the  computed  value  of  the  ratio  on  the  right-hand  side. 
Hence,  taking  r^  the  resistance  of  copper,  ss  nnity,  we  have 
fi-I',  ue.f  k  gires  us  the  specific  resistance  of  silver,  that  of  copper 
Wng  taken— 1.  In  this  relative  manner  resistances  are  usuallpr 
Bcasored,  silver  generally  being  taken  as  the  standard  of  compari- 
•on.  Supposing  the  relative  resistance  of  a  metal  to  be  B,  the  re- 
ciprocal 1/B  is  callod  its  "  electric  conductivity."  For  the  same- 
Mrtal  R  varies  with  the  temperature,  the  higher  temperature  cor- 
Rsponding  to  the  higher  resistance.  The  following  table  gives  the 
electric  conductivities  of  a  number  of-  metals  as  determined  by 
Hitthtnen,  and  the  relative  internal  thermic  conductivities  of 
iBomiaally)  the  same  metals  as  determined  by  Wiedemann  and 
Fajiz.  with  rods  about  5  mm.  thick,  of  which  one  end  was  kept 
It  100*  C,  the  rest  of  the  rod  in  a  **  vacuum  "  (of  6  mm.  tension) 
>t  12*  C.  Ifatthiesen's  results,  except  in  the  two  cases  noted,  are 
frm  fail  memoir  in  P^gff.  Ann.,  1858,  ciii.  428. 


u^ 

Helatire  CondnetiTltlct. 

Eleetrie. 

Thermic. 

Copper,  conncrdal.  Ho.  8. 

1     .            .        ^No.f... 

.fcL3"~-™r~z:™:::r.::::™:::~:: 

•774  at  mr 

-7*1    „   M« 
•881 

•088    .   fl^S 
•781    „    18-0 

•118    n   MO 
144    „   804 

^>77T  H   17*8 
•106    „    80-7- 
.  -0767  „    18-7 
•0118  „    18-8 
•188    „    18-8 
■0188  „M-8 

i-wo  „  0 

•748 
•848 

•88 
•164 

•101 
•108 
•078 
•084 
■078 

1-COO 

jMyr^iz::::::::::::::!::::::::::::::::::::::: 

'haoroiia  wire ........ .,.«.-.. 

hand «....., 

Impart.. . ....... 

■»».»wa 

JJff*i<hmft.ind  declared  tar  Msttlilwen  to  be  awe  exact 


than  the  eld 


(Mnff-^  Uatthiesen's  old  nnmbers,  we  find  them  to  agfte  foirly 
with  Wiedemann  and  Fnnz*8  then]iic  conductivities,  whit^snpporto 
an  obvious  and  pretty  generally  received  proposition.  Matthla- 
sen's  new  numbers  for  gold  and  copper,  however^  destroy  the  hsf^ 
monv. 

MagntHc  Propertiea^-^Jron,  nickel,  and  cobalt  are  the  asify 
metals  which  are  attracted  by  the  magnet  and  can  become  magnets 
themselves.  .  But  in  regard  to  their  power  of  retaining  their  mag* 
netism  none  of  them  comes  at  all  up  to  the  oompoond  metal  stod. 
Se^  Maqketism. 

Chemical  Changes, 

The  chemical  changes  which  metala  iare  liable  to  may  he 
classified  according  to  the  loss  of  metallicity  inTolved  in 
them.  We  will  ^opt  this  principle  and  begin  with  the 
action  of  metals  on  metals,  which,  as  experience  shows, 
always  leads  to  the  formation  of  truly  metidlic  compounds. 

Any  two  or  more  metals  "vdien  mixed  together  in  the 
liquid- state'nnite  chemically,  or  at  least  moleculaiiy,  in  this 
sense  that,  although  the  mixture,  on  standing  (hot),  may 
separate  into  layers,  each  layer  is  a  homogeneous  solution  or 
"  alloy  "  of,  in  general,  all  the  components  in  one  another. 
With  binary  combinations  the  following  two  cases  may 
present  themselves  : — (1)  the  two  metals  mix  permanently 
in  any  proportion ;  or  (2)  either  of  the  two  metals  refuses 
to  take  up  more  than  a  certain  limit-proportion  of  the 
other ;  hence  a  random  mixture  ol  the  two  metals  will,  in 
general,  part  into  two  layers, — one  a  solution  of  A  in  B, 
the  other  a  solution  of  B  in  A.  The  first  case  presents 
itself  very  frequently;  it  holds,  for  instance,  for  gold  slucL 
silver,  gold  and  copper,  copper  and  silver,  lead  and  tin, 
and  any  alloy  of  these  two  ahd  bismutL  Many  other 
cases  might  be  quoted.  A  good  example  of  the  second 
case  is  lead  and  zinc,  either  of  which  dissolves  only  a  yery 
small  percentage  of  the  other,  In  the  preparation  of  an 
alloy  we  need  not  start  with  the  components  in  the  liquid 
state;  the  several  metals  need  only  be  heated  together  in 
the  same  crucible  when,  in  general,  the  liquid  of  the  more 
readily  fusible  part  dissolves  the  more  refractory  compo- 
nents at  temperatures  far  below  their  fusing  points.  Molten 
lead,  for  instance,  as  many  a  tyro  in  chemical  analysis  has 
come  to  learn  to  his  cost,  readily  runs  through  a  platinum 
crucible  at  little  more  than  its  own  fusing  point. 

A  homogeneous  liquid  alloy,  when  solidified  suddenly, 
say  by  pouring  it  drop  by  drop  into  cold  water,  necessarily 
yields  an  equally  homogeneous  solid.  But  it  may  not  be 
so  when  it  is  allowed  to  freeze  gradually.  If,  in  this  case^ 
we  allow  the  process  to  go  a  certain  way,  and  then  pour  off 
the  still  liquid  portion,  the  frozen  part  generally  presents 
itself  in  the  shape  of  more  or  less  distinct  crystals;  whether 
this  happens  or  not^  the  rule  is  that  its  composition  differs 
from  that  of  the  mother  liquor,  and  consequently  from  that 
of  the  original  alloy.  This  phenomenon  of  '*  liquation,"  as 
it  is  called,  is  occasionally  utilized  in  metalTurgy  for  the 
approximate  separation  of  metals  from  one  another ; '  but  in 
the  manipulation  of  alloys  made  to  be  used  as  such  it  may 
prove  very  inconvenient.  It  does  so,  for  instance,  in  the 
case  of  the  copper-silver  alloy  which  our  coins  are  made 
of ;  in  a  large  ingot  of  such  sterling  silver  the  core  may 
contain  as  much  as  0'3  per  cent,  of  silver  more  than  the 
outer  shelL 

The  existence  of  crystallized  alloys,  as  the  phenomenon 
of  liquation  generally,  strongly  suggests  .  the .  idea  that 
alloys  generally  are  mixtures,  not  of  their  elementary  com- 
ponents, but  of  chemical  compounds  of  these  elements  with 
one  another,  associated  possibly  with  uncombined  remnants 
of  these.  This  notion  is  strongly  supported  by  the  fact 
that  the  formation  of  many  alloys  involves  an  obvious 
evolution  of  heat  and  a  decided  modification  in  what  .one 
would  presume  to  be  the  properties  of  the  corresponding 

*  A  good  illustration  is  afforded  ^  the  process  of  Pattinsonss  n|fi(t 
for  cpnoentrating  the  silver 4B.ax;(eBBftrov  letd,    Se^IiSAPv 
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miztare^  The  ease  of  sodium  amalgam  may  be  quoted 
80  a  forcible  illustration.  What  goes  by  this  name  in 
laboratories  isan  alloy  of  two  to  three  parts  of  sodium  with 
one  hnndied  parts  of  mercury,  which  is  easily  produced  by 
farcing  the  two  components  into  contact  with  each  other 
by  means  of  a  mortar  and  pestle,  when  they  unite,  with 
deflflgration,  into  an  alloy  which  after  cooling  assumes  the 
form  of  a  grey,  hard,  brittle  solid,  although  mercury  is  a 
liquid,  and  sodium,  though  a  soUd,  is  softer  than  wax. 
Similar  evidence  of  chemi«d  action  we  have  in  the  cases  of 
brass  (copper  and  zinc),  bronze  ^copper  and  tin),  aluminium 
broize  (copper  and  aluminium),  and  in  many  others  that 
might  be  quoted.  There  are  indeed  a  good  many  alloys 
the  formation  of  which  is  not  aooompanied  by  any  obvious' 
evolution  of  heat  or  any  very  marked  change  in  the  mean 
properties  of  the  components.  But  in  the  absence  of  all 
precise  thermic  researches  on  the  subject  we  ar^  not  in  a 
position  to  assert  the  absence  of  chemical  action  in  any 
case.  Indeed  our  knowledge  of  the  proximate  composition 
*  of  alloys  is  in  the  highest  degree  indefinite — ^we  do  not 
even  biow  of  a  single  composite  metal  which  has  been 
reeJly  proved  to  be  an  unitary  compound,  and  hence  the 
importont  problem  of  the  relation  in  alloys  between  pro- 
pertLes  and  composition  must  be  attacked  on  a  purely 
empirical  basis.  What  has  been  done  in  this  direction 
is  aliortly  summarized  in  the  following  paragraphs. 

CUotif.— Most  metalf  are  whit«  or  grey ;  so  sre  the  alloys  of 
tliieoe  metds  with  one  another.  Gold  alloya  generally  exhibit  some- 
thing like  the  shade  of  yellow  which  one  would  expect  from  their 
oomposLtion ;  its  amalgama,  however,  are  all  white,  not  yellow. 
Copper  showa  little  tendency  to  impart  its  characteristie  rod  colour 
to  its  allcm  with  white  or  grey  metals.  Thus,  for  instance,  the  sUrer 
t^aw  Qp  to  ahont  80  per  cent  of  copper  exhibits  an  almost  pure 
white  ooloor.  The  alloys  of  copper  with  zine  (brass)  or  tin  (bronze) 
are  reddish-yellow  when  the  copper  predominates  laigely.  As 
the  proportion  of  white  metal  increases,  the  coloar  passes  saoces- 
Blvely  Into  dark  yellow,  pale  vellow,  and  nliimately  into  white. 
Alnminfam  bionae,  oontaining  from  5  to  10  per  cent  of  alomininm, 
-Is  eolden-yellow. 

rladioUif,^Tb3a  qnali^  Is  most  highly  developed  in^certain  pore 
metala^  notaUv  in  gold,  pUtinnm.  sUver,  and  copper.  Of  platinnin 
alloys  little  Is  known.  The  other  three,  on  uniting  with~^e: 
another,  sahstantiallv  retain  their  plasticities,  bnt  the  addition  of 
any  metal  ontside  the  gronp  leads  to  deterioration.  Thus,  for . 
bistanoe,  according  to  Kanten,  copper,  bv  being  alloyed  with  as  little 
as  O'O  per  cent  of  anc^  loses  its  capability  of  being  forged  at  a 
red  heat ;  it  cracks  under  the  hammer.  Antimony  or  anenio  to 
the  extent  of  015  per  cent  renders  it  unfit  for  being  rolled  into  thin 
sheet  or  drawn  oat  into  fine  wire,  and  makes  it  brittle  in  the  heat ; 
O'lper  cent  of  lead  Mohlbits  its  oonrersion  into  leat 

Hairdaum,  SUuHeUv,  Teniik  Strtngth^—lo  referonoe  to  these 
qualities^  we  shall  confine  ourselTes  to  some  very  striking  chanees  for 
ibe  better  whieh  the  metals  (1)  ^Id,  (2)  sUver,  (8)  copper  suffer  when 
^yed  with  moderete  proportions  (10  per  cent  or  so)  of  (1)  cop- 
per,  (2)  copper.  (8)  tin,  linc,  or  aluminium  jespectiTely.  Any  of 
these  five  oombinations  leads  to  a  considerable  increase  in  the  three 

goaUties  nuned,  although  these  are  by  no  means  highly  developed 
1  the  JuLded  metals;  most  stiikinffly  it  does  so  in  the  case  of  alumi- 
nium bronse  (copper  and  aluminiumX  whieh  is  so  hard  aa  to  be 
very  diflloalt  to  file,  and  is  said  to  be  equal  intensUft  atreuffth 
to  wrou^t  iron.  To  illustrate  this  we  give  in  the  followlnir  table; 
after  Matthiesen,  the  breaking  strains  of  double  wires,  No.  23 
gangs;  iu  lb  avoirdupois,  for  certain  alloys  oh  the  one  hand  and  their 
oomponemts  on  the  other. 
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TIXI.....M.. 
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dUadard  (tt  curat)  gold..-. ^..70-7* 
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tojc<^  fltrarftyi— This  subject  has  been  extensirely  inyestiinted 
byXattiuMen,  CWvert  and  Johnson,  Kuppfer,  and  otiiersT  In 
diiOMring  the  results  it  is  convenient  to  compare  the  Taluea  (8) 
found  with  the  valnea  (S^)  calculated  on  the  assumption  that  the 
VDlnme  of  the  alloy  is  equal  to  the  sum  of  tiie  volumes  of  the  com- 
ponents. Let  Pi,  »»  ft,..staad  for  the  relative  weighU  of  the  com- 
ponnts,  P  for  ^  Joint  weighty  Si,8>S,...for  tiieir  specific 
Snvlties^  sad  we  have  '^ 


where  the  exmession  on  the  right  hand  obTionaly  means  Hm  Cw 
joint  volume  V,  of  the  components ;  but  the  actual  volume  of  the 
alloy  formed  by  their  union  is,  in  general,  y-y^l+«),  wh«i«  e 
means  the  expansion  (or,  when  negative,  tiie  contraction)  of  unit- 
volume  of  mixture.    Hence  the  real  value 

whence 

«-<8»T-SV8b 
Hatthieseh's  investigation  (Pogg.  .^nnolm  for  1860,  toL  ex.  p.  21) 
extends  over  a  laive  number  of  binary  alloys  derived  from  the  metals 
named  in  the  following  table.  He  naturally  hegBui  by  procurxBg 
pure  spedmens  of  these  metals  and  determining  their  apecifio 
gravities.  The  results  (each  the  mean  of  a  number  of  deteiminft- 
tions)  wen  .as  follows :— 


Kaiae. 

SpeeUto 

Adopted 
Atomle 
Welgbt. 

Antimony „ -.« „.«.. 

Tin..., , 

Cadmium..- ^J. 

Btanmh 

SllTor .. 

Lead....... ....^ ^^.. 

Menjuiy 

••718 
T-S94 
S-66S 
9-8S8 
10-468 
11-878 
18-578 
1B-S68 

M-r 

18-8 
10>8 
1»'8 

18-8 
18-5 
14-8 
18-S 

lis 
us 

SOS 

lOS 

800 

187 

Gold...:. ....  .J  7  r  iL 

In  these,  as  in  all  the  subsequent  determinations  for  the  alloya, 
the  weighings  were  reduced  to  the  vacuum,  and  the  valnea  for  8 
referred  to  water  at  4*  C.  as  unity.  From  eight  metals  twenty-eight 
different  kinds  of  binary  alloys  can  be  produced ;  of  these  twenty- 
eight  combinations  eighteen  were  selected;  in  each  case  the  two  oom- 
ponents  were  fused  together  in  a  variety  of  properly  chosen  atomio 
proportions,  and  the  specific  grarities  of  tiiese  alloys  were  determined. 
The  net  results  are  snmmarued  in  the  following  table,  which,  for 
each  combination  A,  B,  in  the  firat  two  eolumns  gives  the  com- 
position in  multiplies  of  the  **  atomic-weighta  "  given  in  the  taUe 
just  quoted,  while  column  8  gives  the  values  of  «  aa  calculated  by 
the  writer  from  Matthiesen's  numben  for  S^  and  S.  Hence,  for 
example,  in  the  accompanying  entriea  the  -fint  line  ahows  that  the 
union  into  an  alloy  of  twice  118  parts 
of  tin  and  once  197  parts  of  gold  in- 
volves ah  expansion  from  1  volume  into 
1  '00%  ;  the  second  tiiat  the  union  of  onoo 
118  parts  of  tin  with  four  times  }97  parts 
of  ffold  involves  a  contrection  uom 
1  volume  into  1  -  '028. 
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4 
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Antimony  and  Tin, 

Antimony,  Bismutk.1  AnUiiwny,  Xtad!   | 

Sb 

fin 

s 

Sb 

Bl 

« 

Sb 

Pb 

'e 

UtoS 

1 

+  •008 

t 

itoia 

0 

8 

1   1 

+  -08S 

4-8 

1 

+  •006 

1 

+-S8S 

1 

Itof 

+  •008 

8 

0 

1 

StolO 

+  -005 

8 

+  ■0067 

1 

lOtolOO 

0 

6-86 

0 

Tin,  Cadmium. 

Tin,  BitmtUh. 

ti$i^  saver.       \ 

Sn 

Od 

« 

Sn 

Bl 

« 

Sa 

AS 

e 

s 

1 

+•004      •« 

+•005          4 

0          8-1 

1 

0 

U 

-•es8 

4 

1 

1 

-•008 

f 

-•006 

s 

lto8 

1 

-•006          S 

-•oos 

•t 

18 

-•001 

I 

8 

-•OOI         s 

-■eis 

J 

4to60 

0          s 

-.«9 
— OM 
-•047 
-•OSS 

Tin,  OoUL          1        Tin,  Lead. 

£hdmium,  Bitmuik] 

8h 

Aa 

« 

fin 

^ 

« 

Cd       Bl 

• 

M 

0 

i 

+•008 

8       1-86 

0 

15-6 
4.8-5 

-•oot 

+  •008, 
+•004 
+  •008 

1 
1 
1 

+•008 
0 

Cadmium,  Lead.    \ 

+  018 

6 

+•004 

Cd 

Pb 

« 

-•OJS 

6 

1-86 

Oto '0088 

Sitmuth,  Silver. 

Bismuth,  ChUL     \ 

Lead,aad.       1 

Bt 

'   Ag 

« 

Bl 

An 

• 

Pb 

An 

.• 

900- S 

]\ 

Oto 

80 

0 

10 

-O04 

+•008 

40 

0 

-•OOf 

1 

1 

-•008 

80 

-•008 

—OOS 

1 

2 

-•006 

—008 

-•008 

.1 

.     4 

—007 

—017. 

—016 

-•086 

—018 

—018 

-•004 

—Ml 

-•086 
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Bismuth,  Lead, 

Lead,  Silver. 

Gold,  Silver,        1 

fii 

Pb 

« 

.^rb 

As 

4 

Att 

Ag 

« 

€9-10 
1< 
IS 

IS 

w 

"0 

-■ow 

-•007 
-•014 
-•024 
—  •040 
-•031 

-•oso 

-•015 

-•010 

-•004 

0 

10 
75 

-•005 
-•003 

0 
+  ■008 
+  ■006 
+  •004 
+  003 

-•004 
-•004 

-•004 
-•003 
-^OOSff 
-■Q027 
-•0034 

Ifcrcury, 

Tin, 

Mcreury,  Lead, 

lis 

Sn 

< 

Hg 

Pb 

« 

1 
1 
s 

S 
1 
1 

-•009 
-•005 
-•007 

V- 

2 

1 
1 

+  •002 
-•010 

-•oie 

To  make  theae  numbers  trustworthy  it  would  bo  necessary  to  de- 
tennine  their  probable  errors  ;  and  this  Hatthicsen  has  not  done. 
It  would  appear  that  any  value  of  e  from  0  to  (say)^:  -002  counts  for 
nothing  andanything  up  to  '004  certainly  must  be  taken  as  not 
proring  much  either  way.     If  this  is  correct,"  then 

(1)  No  contraction  or  expansion  is  proved  in  the  cases  Sb,  Bi; 
Cd,Bi;Cd.  Pb;  Au.  Ag; 

{%)Jl  contraction  (from  0  5  to  47  per  cent.)  is  proved  for 
Sn,  Ag;  Bi,  Ag;  Bi,Au;  Pb,  Au;Pb,  Bi;  Hg,  Sn;  Hg.  Pb; 
Sn,  Bi  (f);  Au,  Ag  (?); 

(8)  An  expaniion (from  '5  to  0*8  percent.)  is  proved  for  Sb,  Sn; 
Sb,  Pb ;  Sn,  Od  (!)  j  8n,  Pb  (t);  certain  cases  of  Sn,  Au  and  Pb,  Ag  ; 

(4)  In  the  two  series  Sn,  Au  and  Pb,  Ag,  there  are  cases  both  of 
expansion  and  ofcontractbn. 

Thennui  and  ISUctric  Properties.— Thti  sjjitci&c  heat  of  an  allov.  so 
fiff  ss  we  know,  is  always  in  approximate  accordance  with  Dulong 
isd  Petit's  law.    Thus  the  specific  h^t  of  CugAlj  is 

6x63-5+1x37  ' 

with  about  the  same  degree  of  correctness  as  the  "  constant"  6*4 
can  claim  for  itself. 

Expansion, — ^Matthiesen,  from  numerous  determinations  mado 
with  all^  and  their  components,  concludes  that  the  exjxinsion  of 
u  dloy  (from  0"  to  100"  C.)  is  nearly  equal  to  the  sum  of  the  cx- 
psnsionsof  its  components.  Supposing,  for  instance,  one  volume  of 
cold  to  expand  (from  0"  to  /)  by  a,  and  one  volume  of  silver  by  /3; 
then  aa  alloy  of  four  volumes  of  gold  and  three  volumes  of  silver 
expands  by  (4a  +  ZB)/7  per  unit. 

Fusihility. — ^In  the  case  of  an  alloy  the  melting-point  and  the 
freezing-point  are,.in  general,  separated  by  a  greater  or  loss  interval 
of  temnentnre,  and  the  latter  in  itself  may  have  two  values  as  shown 
Rnaberg,  who  found  that  when  a  fused  alloy  of  tin  and  lead  is 

>wed  to  freeze  the  thermometer  becomes  stationary  at  two  suc- 
cessive points,  as  shown  in  the  following  table,  where  »  means  the 
Bunber  of  atomic  weights  of  tin  united  with  y  of  lead  in  the  given 
case,  and  the  temperatures  are  in  centigrade  degrees. 
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187* 

0 
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We  see  that  the  £rst  point  varies  with,  while  the  second,  within 

the  range  of  the  experiments,  proved  independent  of,  the  proportion 

in  which  the  two  metals  are  united. 
The  melting-point  of  many  alloys  lies  below  that  of  even  the  most 

iosible  component,  as  illustrated  in  the  following  tables,  where  tho 

Bomhexi  mean  parts  by  weight 

Tin  and  Lead  {Rxtdberf), 


Per  cent  ©inn. 

Per  cent,  of  Lead. 

Mdtlnjf.polnt. 

100 

0 

238» 

P 

100 

33S 

74 

26 

194 

<S 

37 

186 

fiS 

47 

196 

s« 

64 

241 

IS 

W 

288 

Of  AOor. 

Tin. 

Lead. 

Bbmath. 

Cadmlam. 

lleltlns* 
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Keirtoo"!. 
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&BMWI 

Wood*! wt- 

5 
8 
2 

7 
0 

100» 
9S 
93- 
70 

(320) 
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AH  these  alloys  melt  in  boiling  water. 

The  eleetrio  conductivity  of  alloys  qua  allovs  has  been  investi- 
1^  by  Hatthiesen.  He  confined  himself  to  binary  alloys  derived 
Ml  a  eertaiA  set  of  elamantaiy  metals.    The  main  neiuts  of  his 


researches  are  given  in  Electricity,  vol.  vUi.  p.  51.  Fot  the 
practical  electrician  it  is  important  to  observe  how  vor^  much  the 
conductivity  of  copper  is  impaired  by  very  minute  admixtures  even 
of  metals  that  are  cood  conductors,  and  also  by  non-metallic  con- 
tamii^ition,  especially  with  oxygen  (present  as  Cu,0). 

Metallic  Substances  Produced  by  the  Union  o/  Jfetali  with 
Small  PropoHi&M  of  Non-Metallic  Elements,. 

Hydrogen,  as  was  shown  by  Graham,  is  capable  of 
uniting  with  (always  very  large  proportions  of)  certain 
metals,  notably  with  palladium,  into  metal-like  compounds. 
But  those  hydrogen  alloys,  being  devoid  of  metallurgic 
interest,  fall  better  under  the  heading  Palladium. 

Oxygen, — Marcury  and  copper  (perhaps  also  other 
metals)  are  capable  of  dissolving  their  own  oxides  with 
formation  of  alloys.  Mercury,  by  doing  so,  becomes  viscid 
and  unfit  for  its  ordinary  applications.  Copper,  when 
pure  to  start  with,  suffers  considerable  deterioration  in 
plasticity.  But  the  presence  of  moderate  proportions  of 
cuprous  oxide  has  been  found  to  correct  the  evil  influence 
of  small  contaminations  by  arsenic,  antimony,  lead,  and  • 
other  foreign  metals.  Most  commercial  coppers  owe  their 
good  qualities  to  this  compensating  influence. 

Afsenic  combines  readily  with  all  metals  into  true 
arsenides,  which  latter,  in  general,  fire  soluble  in  the  metal 
itself.  The  presence  in  a  metal  of  even  small  ]j)roportions 
of  arsenide  generally  leads  to  considerable  deterioration 
in  mechanical  qualities. 

Phosphorta.—^Thfi  remark  just  made  might -be  said  to 
hold  for  phosphorus  were  it  not  for  the  existence  of  what 
is  called  "phosphorus-bronze,"  an  alloy  of  copper  with 
phosphorus  (».«.;  its  own  phosphide),  which  possesses  valu- 
able properties.  According  to  Abel,  the  most  favourable 
effect  is  produced  by  from  1  to  1^  per  cent  of  phosphorus. 
Such  an  alloy  can  be  cast  like  ordinary  bronze,  but  excels 
the  latter  in  hardness,  elasticity,  toughness,  and  tensile 
strength.     See  Phosphorus. 

Carbon, — Most  metals  when  in  a  molten  state  art 
capable  of  dissolving  at  least  small  proportions  of  .carbon, 
which,  in  general,  leads  to  a  deterioration  in  metallicity, 
except  in  the  case  of  iron,  which*  by  the  addition  of  small 
])crcentages.of  carbon  gains  in  elasticity  and  tensile  strength 
with  little  loss  of  plasticity  (see  Iron). 

Silicori,  so  far  as  we  know,  behaves  to  metals  pretty 
much  like  carbon,  but  our  knowledge  of  facts  is  Jimited. 
\\niat  is  known  as  *'  cast  iron "  is  essentially  an  alloy  of 
iron  proper  with  2  to  6  per  cent  of  carbon  and  more  or 
less  of  silicon  (see  Iron).  Alloys  of  copper  and  silicon 
were  prepared  by  Dcville  in  1863.  The  alloy  with  12  per 
cent,  of  silicon  iJs  white^  hard,  and  brittle.  When  diluted 
down  to  4 '8  per  cent,  it  assumes  the  colour  and  foaibility 
of  bronze,  l>ut,  tinlike  it,  is  tenacious  and  ductila  like  iraiL 

Action  of  the  More  Ordinary  Chemical  AgenU  on 
Simple  Metals, 

To  avoid  repetition,  let  us  state  beforehand  that  the 
metals  to  be  referred  to  are  always  understood  to  be  given 
in  the  compact  (frozen)  condition,  and  that,  wherever  a 
series  of  metals  are  enumerated  as  being  similarly  attacked, 
the  degree  of  readiness  in  the  action  is  (so  far  as  our 
knowledge  goes)  indicated  by  the  order  in  which  the  several 
members  are  named, — the  more  readily  changed  metal 
always  standing  first. 

Water,  at  ordinary  or  slightly  elevated  temperatures, 
is  decomposed  more  or  less  readily,  with  evolution  of 
hydrogen  gas  and  formation  of  a  basic  hydrate,^  by  (1) 
potassium  (formation  of  KHO),  sodium  (NaHO),  litfiium 
(LiOH),  barium,  strontium,  calcium  (BaO^y  Ac);  (2) 
magnesium,'  zinc,  manganese  (MgOjHi,  &c). 

In  the  case  of  group  1  the  action  is  more  or  less  violent, 
and  the  hydroxides  formed  are  soluble  in  water  and  veiy 
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strongly  iMsylons ;  metala  of  group  2  are  only  slowly 
attacked,  with  formation  of  relatively  feebly  basylouB 
and  practically  insolable  hydrates.  Disregarding  the  rarer 
elements  (as  we  propose  to  do  in  this  section),  Uie  metals 
not  named  so  far  may  be  said  to  be  proof  against  the 
action  of  pure  water  in  the  absence  oif  free  oxygen  (air). 

By  the  conjoint  action  of  water  and  air,  thallium,  lead, 
bismuth  are  oxidized,  with  formation  of  more  or  less 
glaringly  soluble  hydrates  (ThHO,  PbOjHj,  BiOjEj), 
which,  in  the  presence  of  carbonic  acid,  pass  into  still  less 
soluble  basic  carbonates. . 

Iron,  as  everybody  knows,  when  exposed  to  moisture  and 
air,  "  rusts,''  that  is,  undergoes  gradual  eonversion  into  a 
brown  ferric  hydrate,  Fefi^ILfi;  but  this  process  never 
takes  place  in  the  absence  of  air,  and  it  is  questionable 
whether  it  ever  sets  in  in  the  absenoe  of  carbonic  acid. 
What  is  known  is  that  iron  never  rosls  in  solutions  of 
caustic  alkalies  or  lime  (which  reagents  preclude  -the  pre- 
sence of  free  '^bonic  acid),  while  h  aoes  so  readily  in 
ordinary  moist  air  containing  COa.  When  once  started 
the  process  proceeds  with  increasing  rapidity,  the  ferric 
hydrate  produced  acting  as  a  carrier  of  oxygen;  it  gives 
up  part  of  its  oxygen  to  the  adjoining  meta^  being  itself 
reduced  to  (perhaps)  Tefi^  which  latter  again  absorbs 
oxygen  from  the  air  to  Mcopie  ferric  hydrate  and  so  on 
(Kuhlmann). 

Copper,  in  the  present  connexion,  is  intermediate  between 
iron  and  the  following  group  of  metals. 

Mwcury,  if  pure^  and  all  the  "  noble"  metals  (silver,  gold, 
platinum,  and  platinum-metals),  are  absolutely  proof  against 
tmter  even  in  the  presence  of  oxygen  and  carbonic  acid. 

Ihe  metals  grouped  together  above  under  1  and  2  act 
on  steam  pretty  much  as  they  do  on  liquid  water.  Of 
the  rest,  the  following  are  readily  oxidized  by  steam  at  a 
red  heat,  with  formation  of  hydrogen  gas,— zinc,  iron, 
i*ftilminm  oobalt,  uickel,  tin.  Bismuth  is  similarly  attacked, 
but  slowly,  at  a  white  heat.  Aluminium  is  barely  affected 
even  at  a  white  heat,  if  it  is  pure;  the  ordinary  impure 
metal  is  liable  to  be  very  readily  oxidized. 

A^ueout  Sulphuric  or  ffydroehhric  Acid,  of  course, 
readily  dissolves  groups  1  and  2,  with  evolution  of  hydro- 
gen and  formation  of  chlorides  or  sulphates.  The  same 
holds  for  the  following  grou^  (A)  :--{manganese,  zinc, 
magnesium]  iron,  aluminium,  cobalt,  nickc^  cadmium. 
Tin  dissolves  readily  in  s|;rong  hot  hydrochloric  acid  as 
SnCls ;  aqueous  vitriol  does  not  act  on  it  appreciably  in 
the  cold ;  at  lEK)*  it  attacks  it  more  or  less  quickly,  accord- 
ing to  ^e  strength  of  the  add,  with  evolution  of  sul- 
phuretted hydrogen  or,  when  the  ^d  is  stronger,  of 
sulphurous  acid  gas  and  deposition  of  sulphur  (Calvert 
and  Johnson).  A  group  ^),  comprising  copper,  are, 
substantially,  attacked  oiUy  in  the  presence  of  oxygen  or 
air.  Lead,  in  sufficiently  dilute  acid,  or  in  stronger  acid  if 
not  too  hot,  remaipt  unchanged.  A  group  (C)  may  be 
formed  of  mercury,  silver,  gold,  and  platinum,  which  are 
not  touched  by  eitiier  aqueous  acid  in  any  circumstances. 

Hot  (concentrated)  oU  of  vitriol  does  not  attack  gold, 
platinum,  and  platinum-metals  generally ;  all  other  metals 
(including  even  silver)  are  converted  into  sulphates,  with 
evolution  of  sulphurous  add.  In  the  case  of  iron,  ferric 
sulphate^  Fe^SOJ,,  is  produced ;  tin  yields  a  somewhat 
indefinite. sulphate  of  its  binoxide  SnO^ 

ITUrie  Add  (Aqueom), — Gold,  platmum,  iridium,  and 
rhodium  only  are  proof  against  the  action  of  this  powerful 
oxidizer.  Tin  and  antimony  (also  arsenic)  are  converted  by 
it  (ultimately)  into  hydrates  of  their  highest  ondes  SnO^, 
Sb,0(  (AS2O5), — ^the  oxides  of  tin  and  antimony  being 
inalolubto  in  water  and  in  the  add  itjself .  All  other  metals, 
Inftlwilltig  jiA.l]aJiTim^  aie  dissolvcd  as  nitrates,  the  oxidiz- 
ing port  of  the  reagent  being  generally  reduced  to  nitric 


oxide,  NO,  or.  sometimes  to  N^Oj  or  N^O^.  Iron,  nnc, 
cadmium,  also  tin  under  certam  conditions,  reduce  the 
dilute  acid,  partially  at  least,  to  nitrous  oxide,  N.0«  or 
nitrate  of  ammonia,  NH^.NO,  -  NjO  +  2H,0. 

Aqua  Begia^  a  mixture  of  nitric  and  hydrochloric  adds, 
converts  all  metals  (even  gold,  the  ''  king  of  metals,"  whence 
the  name)  into  chlorides,  except  only  rhodium,  iridiom, 
and  ruthenium,  which,  when  pure,  are  not  attacked. 

Caustie  AlkcUiti. — Of  metals  not  decomposing  liquid 
pure  '  water,  only  a  few  dissolve  in  aqueous  caustic 
potash  or  soda,  with  evolution  of  hydrogen.  The  most 
important  of  these  are  aluminium  and  zinc,  which  arc 
converted  into  alumiuate,  Al,0.3(Ka  or  Naj)0,  and 
zincate,  ZnO.RHO,  where  R-K  or  Na  respectively. 
But  of  the  rest  the  majority,  when  treated  with  boiling 
suffidentiy  strong  alkali,  are  attacked  at  least  superficially; 
of  ordinary  metals  only  gold,  platinum,  and  silver  are 
perfectly  proof  against  the  reagents  under  consideration, 
and  these  accordingly  are  used  preferably  for  the  construc- 
tion of  vessels  intended  for  analytical  operations  involving 
the  use  of  aqueous  caustic  alkalies.  For  preparative 
purposes  iron  is  universally  employed  and  works  well ;  but 
it  is  not  available  analytically,  bemuse  a  superficial  oxida- 
tion of  the  empty  part  of  the  vessel  (by  the  water  and  air) 
cannot  be  prevented.  According  to  the  writer's  experience 
basins  made  of  pure  malleable  nickel  are  free  from  this 
drawback ;  they  work  as  well  as  platinum,  and  rather  better 
than  silver  ones  do.  There  is  hardly  a  single  metal  which 
holds  out  against  the  alkalies  themselves  when  in  the  state 
of  fiery  fusion ;  even  platinum  is  most  violently  attacked. 
In  chemical  laboratories  lusiont  with  caustic  alkalies  arc 
always  effected  in  vessels  made  of  gold  or  silver,  these 
metals  holding  out  fairly  well  even  in  the  presence  of  air. 
Gold  is  the  better  of  the  two.  Iron,  m^ich  stands  so  well 
against  aqueous  alkalies,  is  most  violently  attacked  by  the 
fused  reagents.  Tet  tons  of  caustic  soda  are  fused  daily 
in  diemical  works  in  iron  pots  without  thereby  suffering 
contamination,  which  seems  to  show  that  (clean)  iron, 
like  gold  and  silver,  is  attacked  only  by  the  coigoint 
action  of  fused  alkali  and  air,  the  influence  of  the  latter 
being  of  course  minimized  in  large-scale  operations. 

Oaygen  or  Air, — The  noble  metals  (from  silver  upwards) 
do  not  combine  directly  with  oxygen  given  as  oxygen  gas 
(O2X  although,  like  silver,  they  may  absorb  this  gas  largely 
when  in  the  fused  condition,  and  may  not  be  proof  against 
ozone,  O,.  Mercury,  within  a  certun  range  of  temperar 
tures  situated  dose  to  its  boiling  point,  combines  slowly 
with  oxygen  into  the  red  oxide,  which,  however,  breaks  up 
again  at  higher  temperatures.  All  other  metals,  when 
heated  in  oxygen  or  air,  are  converted,  more  or  less  resdily, 
into  stable  oxides.  Potassium,  for  example,  yields  peroxide, 
K^OiOr  EfO^;  sodium  gives  Na^O,;  the  barium-group 
metals,  as  weU  as  mi^edum,  cadmium,  zinc,  lead,  copper, 
are  converted  into  ^eir  monoxides  MeO  Bismuth  and 
antimony  give  (the  latter  very  readily)  sesquioxide  (BijO, 
and  SbgO.,  the  latter  being  capable  of  pasdng  into 
ShX)^,  Aluminiuiz],  when  pure  and  kept  out  of  contact 
with  riliceous  matter,  is  only  oxidized  at  a  white  heat, 
and  then  very  slowly,  into  alumina,  ALO,.  Tin,  at  hi^ 
temperatures,  passes  slowly  into  binoxiae,  SnO^ 

Sidphnr. — ^Amongst  the  better  known  metals^  gold  and 
aluminium  are  the  only  ones  which,  when  heated  with 
sulphur  or  in  sulphur  vapour,  remain  unchanged.  All  the 
rest,  under  these  circumstances,  are  converted  into  sulphides. 
The  metals  of  the  alkalies  and  alkaline  earths^  also 
magneuum,  bum  in  8nlphm>vapour  as  they  do  in  oijffaii. 
Of  the  heavy  meals,  copper  is  ihe  one  which  exhibits  by 
far  the  greatest  avidity  for  sulphur,  its  subsnlphide  Cii|S 
being  &e  stablest  of  all  heavy  metallio  sulphides  u 
oppotttion  to  dry  reactions.     See  MraiLLiTxor. 
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CUorme^^^AXL  mdtaK  irhen  treaied  with  chlorine  gas  at 
tke  proper  temperatnresy  pass  into  chlorides.  In  some 
ctset  the  chlorine  is  taken  up  in  two  instalments,  a  lower 
chkride  being  prodnced  first,  to  pass  ultimately  into  a 
higher  chloride.  Iron,  for  instance,  is  converted  first 
into  FeCly  nltimatelj  into  Fe,Cl^  which  practically  means 
a  mixtnre  of  the  two  chlorides,  or  pure  .Fe^CL  as  a  final 
product  Of  the  several  products,  the  chlorides  of  gold 
and  platinum  (AuCl,  and  PtClJ  are  the  only  ones  which 
when  heated  beyond  their  temperature  of  formation 
dissociate  into  metal  and  chlorine.  The  ultimate  chlorina- 
tioii  product  of  copper,  CuCl,,  when  heated  to  redness, 
decomposes  into  the  lower  chloride,  Cu^d^  and  chlorine. 
AH  the  rest,  when  heated  by  themselves,  volatilize,  some 
at  lower,  others  at  higher  temperatures. 

Of  the  several  individual  chlorides,  the  following  are 
liquids  or  solids,  volatile  enough  to  be  distilled  from  out 
of  glass  vessels  .^— AbC1„  SbOlg,  SnCl^  BiCl„  Hg01«  the 
chlorides  of  arsenic,  antimony,  tin,  bismuth,  mercury  re- 
spectively. The  following  are  readily  volatilized  in  a 
current  of  chlorine,  at  a  red  heat : — ^Al^Cl^  Or ^Cl^  FejClg, 
the  chlorides  of  aluminium,  chromium,  iron.  The  follow- 
ing, though  volatile  at  higher  temperatures,  are  not  vola- 
tilised at  dull  redness  >— Kd,  NaCl,  LiCl,  NiCl^  CoCl^ 
MnCa^  ZnCl„  HgCl»  FbCl^  AgGH,  the  chlorides  of 
potassium,  sodium,  lithium,  nickel,  cobalt,  manganese, 
line,  magnesium,  lead,  silver.  Somewhat  less  volatile 
than  the  last-named  group  are  the  chlorides  (MCl^  of 
barium,  strontium,  and  calcium. 

Hetallio  chlorides,  as  a  class,  are  readily  soluble  in 
water.  The  following  are  the  most  important  exceptions: 
— chloride  of  silver,  AgCl,  and  subchloride  of  mercury, 
HgjCSy  are  absolutely  insoluble ;  chloride  of  lead,  PbClj, 
ai^  subchloride  of  copper,  Cu^CU,  are  very  sparingly 
scduble  in  water.  The  chlorides  AsOy  SbCl,,  BiCl,,  are  at 
once  decomposed  by  (liquid)  water,  vnth  formation  of 
oxide  (As.OJ  or  oxychlondes  (SbClO,  BiClO)  and  hydro- 
chkmc-acuL  The  chlorides  Mgd,,  ilfii^  Cr^Clo,  FcjCle 
sofler  a  similar  decomposition  when  evaporated  with  water 
in  the  heat  The  same  holds  in  a  limited  sense  for  Znd,, 
OoC!^  NiCa^  and  even  CaCl^  All  chlorides,  except  those 
of  silver  and  mercury  ^and,  of  course^  those  of  gold  and 
platinum),  are  oxiduea  by  steam  at  high  temperaturea^ 
with  elimination  of  hydroddoric  acid. 

The  above  statements  concerning  the  volatilities  and 
sdnbilities  of  metallic  chlorides  form   the   basis   of    a 
number  of  important  analytical  methods  for  the  separation 
I       of  the  respective  metals. 

For  the  characters  of  metals  as  chemical  elements  the 
leader  is  referred  to  the  article  Chsicistky  and  to  the 
I       special  articles  on  the  different  metals.  (w.  d.) 

METAL-WOEK.  Among  the  many  stages  -in  the  de- 
vdopmeat  of  primeval  man,  none  can  have  been  of  greater 
Bument  in  his  straggle  for  existence  than  the  discovery 
of  the  metals^  and  the  means  of  working  them.  The 
Bsmes  generaUy  given  to  the  three  prehistoric  periods  of 
man's  life  on  the  earth — ^the  Stone,  the  Bronze^  and  the  Iron 
age— imply  the  vast  importance  of  the  progressive  steps 
from  the  flint  knife  to  tiie  bronze  celt,  and  lastly  to  the 
keen-edged  elastic  iron  weapon  or  tooL  The  length  of 
time  during  which  each  of  these  ages  lasted  must  of  course 
have  been  different  in  every  country  and  race  in  the  world. 
The  Digger  Indians  of  South  CaUfomia  have  even  now 
not  pregressed  beyond  the  Stone  Age ;  while  some  of  the 
tnbes  of  Central  Africa  are  acquainted  with  the  use  of 
rapper  and  bronze,  though,  they,  are  unable  to  smelt  or 
vpdc  iion. 

Ihe  metala  chiefly  used  have  been  gold,  silver,  copper 
and  tin  (the  last  two  generally  mixed,  forming  an  alloy 
oallfid  bronze),' iron,  and  lead.     The  jpeculiarities  of  these 


various  metals  have  naturally  marked  out  each  of  them  for 
special  uses  and  methods  of  .treatment  The  durability  and 
the  extraordinary  ductility  and  pliancy  of  gold,  its  power  of 
being  subdivided,  drawn  out,  or  flattened  into  wire  or  leaf 
of  akiost  infinite  fineness,  have  led  to  its  being  used  for 
works  where  great  minuteness  and  delicacy  of  execution 
were  required ;  while  its  beauty  and  rarity  have,  for  the 
most  part,  limited  its  use  to  objects  of  adornment  and 
luxury,  as  distinct  from  those  of  utility.  In  a  lesser 
degree  most  of  the  qualities  of  gold  are  shared  by  silver, 
and  consequently  the  treatment  of  these  two  metals  has 
f  always  been  very  similar,  though  the  greater  abundance 
of  the  latter  metal  has  allowed  it  to  be  used  on  a  larger 
scale  and  for  a  greater  variety  of  purposes. 

Bronze  is  an  alloy  of  copper  and  tin  in  varying  prepop* 
tions,  the  proportion  of  tin  being  from  8  to  20  per  cent 
The  great  fluidity  of  bronze  when  melted,  the  stightness  of 
its  contraction  on  solidifying,  together  with  its  density  and 
hardness,  make  it  especially  suitable  for  casting,  and  allow 
of  its*  taking  the  impress  of  the  mould  with  extreme  shaip- 
ness  and  ddicacy.  In  the  form  of  plate  it  can  be  tempered 
and  annealed  till  its  elasticity  and  toughness  are  much 
increased,  and  it  can  then  be  formed  into  almost  anyishape 
under  the  hammer  and  punch.  By  other  methods  of 
treatment,  known  to  the  ancient  E^grptians,  Greeks,  and 
others,  but  now  forgotten,  it  could  be  hardened  and  formed 
into  knife  and  razor  edges  of  the  utmost  keenness.-  In 
many  specimens  of  ancient  bronze  small  quantities  of 
silver,  lead,  and  zinc  have  been  found,  but  their  presence 
is  probably  accidental 

^  in  modem  times,  after  the  discovery  of  rinc,  an  alloy  ol 
copper  and  zinc  called  brass  has  been  much  used,  chiefly 
for  the  sake  of  its  cheapness  as  compared  with  bronze.  In 
beauty,  durability,  and  delicacy  of  Surface  it  is  veiy  inferior 
to  bronze,  and.  Chough  of  some  commercial  importance^  has 
been. of  but  litUe  use  in  the  production  of  works  of  art 

To  some  extent  copper  was  used  in  an  almost  pure  state 
during  medissval  times,  especially  from  the  12th  to  the 
15th  century,  mainly  for  objects  of  ecclesiastical  use^  such 
as  pyxes^  monstrances,  reliquaries,  and  croners^  partly  on 
account  of  its  softness  under  the  tool,  and  also  because  it 
was  slightiy  easier  to  apply  enamel  and  gilding  to  pure 
copper  than  to  bronze  (see  fig.  1).  In  the  medinval 
period  it  was  used  to  some  extent  in  the  shape  of  thin 
sheetinff  for  roofs,  as  at  St  Mark's,  Venice ;  while  during 
the  16&  and  17tii  centuries  it  was  largely  employed  for 
ornamental  domestic  vessels  of  various  sorts. 

Iron,^ — ^The  abundance  in  which  iron  js  found  in  so 
many  places,  its  great  strength,  its  remarkable  ductility 
and  malleability  in  a  red-hot  state,  and  the  ease  with 
which  two  heated  surfaces  of  iron  can  be  welded  together 
under  the  hammer  combine  to  make  it  specially  suitable 
for  works  on  a  large  scale  where  streng^th  with  lightness 
are  required — ^things  such  as  screens,  window-giilla,  oma* 
^mental  hinges,  and  the  like. 

In  its  hot  plastic  state  iron  can  be  formed  and  modelled 
under  the  hammer  to  almost  any  degree  of  refinement, 
while  its  great  strength  allows  it  to  be  beaten  out  into 
leaves  and  ornaments  of  almost  paper-like  thinness  and 
deUcaey.  With  repeated  hammering,  drawing  out,  and 
annealing,  it  gains  much  in  strength  and  toughness,  and 
the  addition  of  a  very  minute  quantity  of  carbon  converts 

^  Som«  recant  analyiMf  of  the  iron  of  prehUtorio  weapone  liavt 
bronght  to  light  the  inteierting  feet  that  many  of  theae  eazlieit 
specimens  of  irca  mannfactare  contain  a  considerable  percentage  of 
nichel.  This  special  alloy  does  not  occur  in  any  known  iron  ore^ 
hat  is  inTariably  fonnd  in  meteoric  iron.  It  thns  appears  that  iron 
was  mannfaciaT«d  from  meteoroUtes  which  had  fallen  to  the  eaiih  in 
an  almost  pare  metallic  state,  possibly  long  before  prehistorio  mm 
had  learnt  how  to  dig  for  and  smalt  iron  in  any  ot4he  fonns  of  en 

vhivh  are  found  on  this  planet      _ |       r\r\r%lr> 
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it  into  steel,  lees  tonglt,  "but  of  the'  keeneflt  hardnesa.  The 
lirge  emplojmeiit  of  coat  iron  is  comporatiTely  modem,  in 
Englend  at  leaet  only  dating  from  the  16tli  century ;  it  la 
not,  howerer,  incapable  of  artistic  treatmcEit  if  dae  regiard 
be  paid  to  the  neceeaiti^  of  casting,  and  if  no  attempt  h 
made  to  imitate  the  fine-drawn  lightness  to  wHeh  wrought 
lion  BO-readilj  lends  itaelf.  At  the  best,  howev^,  it  la  not 
generally  suited  for  the  finest  work,  au  the  great  contrac- 
tion of  iron  in  passing  from  the  fluid  to  the  solid  state 
renders  the  cast  somewhat  blunt  and  spiritleaa. 

Among  thet  Assyrianf^  Egyptian^  and  Greeks  the  use  cf 
iron,  either  cast  or  wrought,  was  yery  limited,  bronze  being 
the  faTOurito  metal  for 
almost  all  purposes. 
The  difficulty  of  smelt- 
ing the  ore  was  prob- 
ably one  reason  for 
this,  as  well  as  the 
now  forgotten  skill 
which  enabled  bronze 
to  be  tempered  to  a 
steel-likeedge.  Ithad, 
however,  its  yalue,  of 
which  a  proof  occurs 
in  Homer  {K  zxiiL), 
where  a  mass  of  iron 
is  mentioned  as  being 
one  of  the  prizes  at 
the  funeral  games  of 
Patroclus. 

Methoda  o/Manijyu- 
laUon  in  Metal- Work. 
— Qold,  silver,  and 
bronze  may  be  treated 
in  various  ways,  the 
chief  of  which  are  ( 1 ) 
casting  in  a  mould, 
and  (2)  treatment  by 
hammering  and  punch- 
ing (French,  repousse). 
The  first  of  theae, 
casting;  is  chiefly 
adapted  for  bronze, 
or  in  the  case  of  the 
more  precious  metals 
only  if  they  are  used 
on  a  very  small  scale. 
The  reason  of  this  m 
that  a  repouss^  relief 
is  of  much  thinner 
substance  than  if  th^ 
same  design  were  cast, 
even  by  the  most 
skilful  metal-worker, 
and  so  a  large  surface 
may  be  produced  with 
a  very  small  expendi- 
ture of  valuable  metal 
Casting  is  probably 
the  most  primitivQ  Fia  l.— Mooitnace  i»f  Copp«rOiU; 
method  of  metal-work.  itAlko  wprk  of  tho  ifitli  centuiy. 
This  has  passed  ^through  three  stages,  the  first  being 
represented  by  solid  castings,  such  as  are  most  celts  and 
other  implements  of  the  prehistoric  time ;  the  mould 
was  formed  of  clay,  sand,  or  atone^  and  the  fluid  metal 
was  poured  in  till  the  hollow  was  fulL  The  next  stago 
was,  in  the  case  of  bronze,  to  intuxlnce  an  iron  core,  prob- 
ably to  save  needless  expenditure  of  the  more  valuably 
metal  The  British  Museum  possesa«a  an  interesting 
Etruscan  or.  Archaic  Icalian  e£amj>ie  of  this  primitive 


device.  It  is  a  bronze  statuette  from  Sessa  on  the  Vohumo^ 
about  2  feet  high,  of  a  female  stending,  robed  in  a  dooe- 
fitting  chiton.  The  pfesence  of  the  iron  core  has  been 
made  visible  by  the  splitting  of  the  figure,  owing  to  tho 
unequal  contraction  of  the  two  metals.  The  forearms, 
whidi  are  extended,  have  been  cast  separately  and  soldered 
or  brazed  on  to  the  elbows. 

The  third  and  last  stage  in  the  progress  of  the  art  of 
casting  was  the  employment  of  a  core,  generally  of  clay, 
round  which  the  metal  was  cast  in  a  mere  skin,  only  thick 
enough  for  strength,  without  waste  of  metal  The  Greeks 
and  Romans  attained  to  the  greatest  possible  skill  iii  this 
process.  Their  exact  method  is  not  certainly  known, 
but  it  appears  probable  that  they  were  acquainted  with 
the  process  now  called  d  eire  perdue — the  same  as  that 
employed  by  the  great  Italian  artists  in  bronze,  and 
still  unimproved  upon  even  at  the  present  day.  Cellini, 
the  great  Florentine  artist  of  the  16th  century,  has 
described  it  fully  in  his  Trattaio  deUa  ScuUura.  If  a 
stotue  was  to  be  cast,  the  figure  was  first  roughly  modelled 
in  clay — only  rather  smaller  in  all  its  dimensions  than  the 
future  bronze ;  all  over  this  a  skin  of  wax  was  laid,  and 
worked  by  the  sculptor  with  modeling  tools  to  the  required 
form  and  finish.  A  mixture  of  pounded  brick,  clay,  and 
ashes  was  then  ground  finely  in  water  to  the  consistence  jof 
cream,  and  successive  coats  of  this  mixture  were  then 
applied  with  a  brush,  till  a  second  skin  was  formed  all 
over  the  wax,  fitting  closely  into  every  line  and  depresdon 
of  the  modellmg.  Soft  clay  was  then  carefully  laid  on  to 
strengthen  the  mould,  in  considerable  thickness,  tUl  the 
whole  statue  appeared  like  a  shapeless  mass  of  clay,  round 
which  iron  hoops  were  bound  to  hold  it  all  together.  The 
whole  was  then  thoroughly  dried,  and  placed  in  a  hot  oven, 
which  baked  the  clay,  both  of  the  core  and  the  outside 
mould,  and  melted  the  wax,  which  was  allowed  to  run  out 
from  small  holes  made  for  the  purpose.  Thus  a  hollow 
was  left,  corresponding  to  the  skin  of  wax  between  the  core 
and  the  mould,  the  relative  positions  of  which  were  pre- 
served by  various  small  rods  of  bronze,  which  had  pre- 
viously been  driven  through  from  the  outer  mould  to  the 
rough  core.  The  mould  was  now  ready,  and  melted  bronze 
was  poured  in  till  the  whole  space  between  the  core  and 
the  outer  mould  was  full  After  slowly  cooling  the  outer 
mould  was  broken  away  from  outside  the  statue,  and  the 
inner  core  as  much  as  possible  broken  up  and  raked  out 
through  a  hole  in  the  foot  or  some  other  part  of  the  stotue. 
The  projecting  rods  of  bronze  were  then  cut  away,  and 
the  whole  fijiidied  by  rubbing  down  and  polidiing  over  any 
roughnesses  or  defective  places.  The  most  skilfuTsculptors, 
however,  had  but  little  of  this  after-toucning  to  do^  the 
final  modelling  and  even  polish  which  they  had  put  upon 
the  wax  being  faithfully  reproduced  in  the  bronze  casting. 

The  further  enrichment  of  the  object  by  enamels  and 
inlay  of  other  metals  was  practised  at  a  very  early  period 
by  Assyrian,  Egyptian,  and  Qreek  metal-Torkers,  as  well 
as  W  die  artists  of  Persia  and  medisval  Europe. 

The  second  chief  process,  that  of  hammered  work  (Qreek, 
sphyrdata ;  French,'  repoussi)^  was  probably  adopted,  for 
bronze-work  on  a  large  scale,  before  the  art  of  forming 
large  castings  was  discovered.  In  the  most  primitivQ 
method  thin  plates  of  bronze  were  hammered  over  a 
wooden  core,  rudely  cut  into  the  required^mape^  the  core 
serving  the  double  purpose  of  living  shape  ia  and 
strengtiiening  the  thin  metal 

A  further  development  in  the  art  of  hammered  work 
consisted  in  laying  the  metal  plate  on  a  soft  and  elastic 
bed  of  cement  made  of.  pitch  and  pounded  brick.  Hie 
design  was  then  beaten  into  relief  from  the  hack  iritk 
hammers  and  ounches,  the  pitch  "bed  yielding  to  uo 
:protaberance8  which:w«r^  tWiormed,  and  Moring  to  v*- 
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v«t  tke  pandlL  froBL  lireakiiig  the  metal  into  Bolee.  Hie 
pHeh  mm  then  melted  away  ^m  the  front  ol  the  emboased 
ntie(  and  applied  in  a^similar  way  to  the  back,  so  that  the 
noddling  eoold  be  completed  on  the  face  of  the  relief, 
the  final  tooches  being  giren  by  the  grayer.  Thi^  process 
vM  chiefly  applied  by  medinyal  artists  to  the  predons 
metals,  bat  by  the^  Assyrians,  Greeks,  and  other  early 
nations  It  was  largely  used  for  bronze. 

The  great  gates  of  Shalmane^to  IL,  859-824  B.a,  from 
BaUwat,  now  in  the  British  Mosenm,  are  a  renuurkable 
eiample  of  this  sort  of  work  on  a  large  scale,  though  the 
treatment  of  the  reliefs  is  minute  and  delicate.  The  "  Siris 
brooxes,"  in  the  same  museum,_are  a  most  astonishing 
example  of  the  skill  attained' l^  Qreek  artists  in  this 
i^xMus^  work  (see  Bronsted*s  Bromes  of  Sirii,  1836). 
Thej  are  a  pair  of  shoulder-pieces  from  a  suit  of  bronze 
amioor,  and  each  has  in  reiy  high  relief  a  combat  between 
a  Qreek  warrior  and  an  Amazon.  Ko  work  of  art  in 
metal  £as  probably  ever  surpassed  these  little  figures  for 
beauty,  vigour,  and  expression,  while  the  skill  with  which' 
tlie  artist  hae  beaten  these  high  reliefs  out  of  a  flat  plate 
of  metal  appears  almost  miraculous.  The  heads  of  the 
figures  are  nearly  detached  from  the  ground,  their  sub- 
itance  is  little  tliicker  than  paper,  and  yet  in  no  place 
bat  the  metal  been  broken  through  by  the  punch.  They 
ire  probably  of  the  school  of  Praxiteles,  and  date  from  the 
4th  centnry  B.a  (see  ^,  2). 


Fxa  S.— One  of  th«  Siris  Bronzes. 

Copper  and  tin  have  been  but  little  used  separately. 
Copper  in  its  pure  state  may  be  worked  by  the  same 
°u^thods  as  bronze,  but  it  is  inferior  to  it  in  hardness, 
'i'e&gth,  and  beauty  of  surface.     Tin  is  too  weak  and 


brittle  a  metal  to  be  employed  alone  for  any  bat  mall 
ol^jecta.  Some  considerable  number  of  tin  drinking-eapi 
and  bowls  of  the  Celtic  period  have  been  found  in  Corn- 
wall in  the  neighbourhood  of  the  celebrated  tin  and  copper 
mines,  which  appear  to  have  been  makud  from  a  very  early 
period.  The  existence  of  these  mines  was  known  to  the 
Fhcsnicians,  who  carried  on  a-eonsiderable  trade  in  metals 
with  the  south-west  comer  of  England  and  the  Soilly  Isles 
— ^probably  the  Cassiterides  of  Pliny  and  other  classical 
writers. 

The  use  of  lead  has  been  more  extended  In  sheets  it 
forms  the  best  of  all  coverings  for  roofs  and  even  spiree. 
In  the  Boman  and  medisval  periods  it  was  largely  used 
for  coffins,  whidh  were  often  richly  ornamented  with  cast 
work  in  relief.  Though  fusible  at  a  very  low  temperature, 
and  very  soft,  it  has  great  power  of  resisting  decay  from 
damp  or  exposure.  Its  most  important  use  in  an  artistic 
form  has  been  in  the  shape  of  baptismal  fonts,  chiefly 
between  the  11th  and  the  14th  centuries.  The  superior 
beauty  of  colour  and  durability  of  old  specimens  of  lead  is 
owing  to  the  natural  presence  of  a  small  proportion  of 
silver.  Modem  smelters  carefully  extract  this  silver  from 
the  lead  ore,  thereby  greatly  impairing  the  durability  and 
beauty  bt  the  metal 

As  in  almost  all  the  arts,  the  ancient  Egyptians  excelled 
in  their  metal-work,  especially  in  the  use  of  bronze  and 
the  precious  metals.  These  were  worked  by  casting  and 
hammering,  and  ornamented  by  inlay,  gilding,  and  enamels 
with  the  greatest  possible  skill 

From  Egypt  perhaps  was  derived  the  early  skill  of  the 
Hebrews.  Further  instraction  in  the  art  of  metal-working 
came  probably  to  the  Jews  from  the  neighbouring  country 
of  T^nre.  The  description  of  the  great  gold  lions  of 
Solomon's  throne,  and  the  laver  of  cast  bronze  supported 
on  figures  of  oxen,  shows  that  the  artificers  of  that  time  had 
overcome  the  difficulties  of  metal-working  and  founding 
on  a  large  scale.  The  Assyrian.s  were  perhaps  the  most 
remarkable  of  all  ancient  nations  for  the  colossal  size  and 
splendour  of  their  works  in  metal ;  whole  circuit  walls  of 
great  cities,  such  as  Ecbatana,  are  said  to  have  been 
covered  with  metal  plates,  gilt  or  silvered. 

Herodotus,  Athenseus,  and  other  Greek  and  Roman 
writers  have  recorded  the  enormous  number' of  colossal 
statues  and  other  works  of  art  for  which  Babylon,  and 
Nineveh  were  so  famed.  The  numerous  objects  of  bronze 
and  other  metals  brought  to  light  by  the  exci^vations  of 
the  last  forty  years  in  the  Tigris  and  Euphrates  valleys, 
though  mostly  on  a  small  scale,  bear  witness  to  the  great 
skill  and^ artistic  power  of  the  people  who  produced  them; 
while  the  recent  discovery  of  some  bronze  statuettes, 
shown  by  inscriptions  on  them  to  be  not  later  i&an  2200 
B.C.,  proves  how  early  was  the  development  of  this  branch 
of  art  among  the  people  of  Assyria. 

The  Metal'  Work  of  Greece. — The  poe^s  of  Homer  are 
full  of  descriptions  of  elaborate  works  in  bronze,  iron,  gold, 
and  silver,  which,  even  when  full  allowance  is  made  fo^ 
poetic  fancy,  show  clearly  enough  a  very  advanced  ai^ount 
of  skill  in  the  working  and  ornamenting  of  these  metals 
among  the  Greeks  of  his  time.  His  description  of  the 
shield  of  AchUles,  made  of  bronze,  enriched  with  bands  of 
figure  reliefs  in  gold,  silver,  and  tin,  could  hardly  have 
b«en  written  by  a  man  who  had  not  some  personal 
acquaintance  with  works  in  metal  of  a  very  elaborate  kind. 
Again,  the  accuracy  of  his  descriptions  of  brazen  houses — • 
such  as  that  of  Alcinous,  Od.  vil  81 — is  borne  witness  to  by 
Fausanias's  mention  .of  the  bronze  temple  of  Athena 
XaXxtoucos  in  Sparta,  and  the  bronze  chamber  dedicated 
to  Myron  in  648  B.C.,  as  well  as  by  the  discovery  of  the 
stains  and  bronze  nails,  which  show  that  the  whole  interior 
of  the  so-called  treasury  of  Atreus  at  Mycenc  was  X)nce 
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oovered  with  a  limng  of  bronie  plates.  Of  the  two  chief 
methods  of  working  bronze,  gold,  and  silTer,  it  is  probable 
that  the  hammer  process  was  first  practised,  at  least  for 
statnes,  among  the  Greeks,  who  themselTes  attributed  the 
invention  of  Uie  art  of  hollow  casting  to  Theodoras  and 
RhcBCQs,  both  Samian  sculptors,  about  the  middle  of  the 
6th  century  B.a  Fausanias  specially  mentions  that  one 
of  the  oldest  statues  he  had  ever  seen  was  a  large  figure 
of  Zeus  in  Sparta,  made  of  hammered  bronse  plates  riveted 
together.  Witlv  increased  skill  in  \Bigd  castings,  and  the 
disicoTery  of  the  use  of  cores,  by  which  the  fluid  bronse 
was  poured  into  a  mere  skin-like  cavity,  hammered  or 
repdgss^  work  (Greek,  sphyrdata)  was  only  used  for  small 
objects  nfhere  lightness  was  desirable^  or  for  the  precious 
metals  in  order  to  avoid  large  expenditure  of  metu.  The 
colossal  statues  of  ivory  and  gold  by  Fhidias  were  the 
most  notaMe  examples  of  this  use  of  gold,  especially  his^ 
statue  of  AtHcna  in  the  Parthenon,  and  the  one  of  Zeus  at 
Olympia.  The  nude  parts,  such  as  face  and  hands,  were 
of  ivory,  while  the  armour  and  drapery  we^  of  beaten 
gold.  The  comparattvely  small  wei^t  of  gold  used  by 
Phidias  is  very  remarkab^  when  the  great  sise  of  the 
statnes  is  considered. 

A  graphic  representation  of  the  workshop  of  a  Greek 
sculptor  in  bronze  is  given  on  a  fictile  vase  now  in  the 
Berlin  Museum  ^see  Gerhard's  Trinkf^alm,  plates  xiL, 
xiiL).  One  man  is  raking  out  the  fire  in  a  liigh  furnace, 
while  another  behind  is  blowing  the  bellowa  Two  others 
are  smoothing  the  surface  of  a  statue  wi{h  scraping  tools^ 
formed  like  a  strigiL  A  fourth  is  beating  the  arm  of  an 
unfinished  figure,  the  head  of  which  lies  at  the  workman's 
feet  Perhaps  the  most  important  of  early  Greek  works,  in 
cast  bronze,  both  from  its  size  and  great  historical  interest, 
is  the  bronze  pillar  (now  in  the  Hippodrome  at  Constanti- 
nople) which  was  erected  to  commemorate  the  victory  of 
the  aUied  Greek  states  over  the  Persians  at  Plataea  in  479 
B.C.  (see  Newton's  Travdz  in  th«  Levant),  It  is  in  the  form 
of  three  serpents  twisted  together,  and  before  the  heads 
were  broken  off  was  at  least  20  feet  high.  It  is  cast 
hollow,  all  in  one  piece,  and  has  the  names  of  the  allied 
states  engraved  on  the  lower  part  of  the  coils.  Its  size 
an'd  the  beauty  of  its  surface  show  great  technical  skill  in 
the  founder's  art  On  it  once  stood  the  gold  tripod  dedi- 
cated to  Apollo  as  a  tenth  of  the  spoils.  It  is  described 
botH  by  Herodotus  and  Pausanias. 

Marble  was  comparatively  but  little  used  by  the  earlier 
Greek  sculptors,  and  even  Myron,  a  rather  older  man  than 
Phidias,  seems  to  have  executed  nearly  all  his  most  im- 
portant statues  in  metal 

Additional  richness  was  given  to  Greek  bronze-work  by 
gold  or  silver  inlay  on  Ups,  eyes,  and  borders  of  the  dress ; 
one  remarkable  statuette  in  the  British  Museum  has  eyes 
inlaid  with  diamonds,  and  fret-work  inlay  in  silver  on  the 
border  of  the  chiton. 

The  mirrors  of  the  Greeks  are  among  the  most  important 
specimens  of  their  artistic  metal-work.  These  are  bronze 
disks,  one  side  polished  to  serve  as  a  reflector,  and  the  back 
ornamented  with  engraved  outline  drawings,  often  of  great 
beauty  (see  Gerhard,  Etnukisehs  SpUgd,  1843-67). 

The  Greek  workman,  in  fact,  was  incapable  of  making 
an  ugly  thing..  Whatever  the  metal  or  whatever  the  object 
formed,  whether  armour,  personal  ornaments,  or  domestic 
vessels,  the  form  was  always  specially  adapted  to  its  use, 
the  ornament  natural  and  graceful,  so  that  the  commonest 
water-jar  was  a  delight  alike  to  him  who  made  it  and  those 
who  used  it 

In  metal-work,  as  in  other  arts,  the  Romans  were  pupils 
and  imitates  of  the  Greeks.  Owing  to  the  growth  of  that 
spirit  of  luxury  which  in  time  caus^  the  extinction  of  the 
Roman  empire^  a  considerable  demand  arose  for  magni- 


ficent articles  of  gold  and  siher^plate.  The  finest  i^Mcfi 
mens  of  these  that  still  exist  are  the  very  beautiful  set  of 
silver  plate  found  buried  near  Hildesheim  in  1869,  now  in 
the  Berlin  Museum.  They  consist  of  drinking  renel^ 
bowls,  vases,  ladles,  and  other  oljects  of  silver,  par^irgilti 
and  exquisitely  decorated  with  figures  in  relief,  both  cast 
and  repoussd.  There  are  electrotypes  of  these  in  the 
South  Kensington  Museum. 

When  the  seat  of  the  empire  was  changed  from  Boas 
to  Byantinm,  the  latter  city  became  the  chief  centre  for 
the  production  of  artistic  metal-work.  From  Byzantiuin 
the  special  skill  in  this  art  was  transmitted  in  the  9th  and 
10th  oenturies  to  the  Bhenish  provinces  of  Germany  and 
to  Italy,  and  thence  to  the  whole  of  Western  Europe ;  in 
this  way  the  18th-centnry  smith  who  wrought  the  Hamp- 
ton Court  iron  gates  was  the  heir  to  the  mechanical  skill 
of  the  ancient  metal-workers  of  Phcenicia  and  Greece. 

In  that  period  of  extreme  degradation  into  which  all  the 
higher  arts  fell  after  the  destnu^on  of  the  Roman  empire, 
though  true  feeling  for  beau^  and  knowledge  of  the 
subtleties  of  the  human  form  remained  for  centuries  almort 
dormant,  yet  at  Byzantium  at  least  there  stilh  survived 
great  technical  skill  and  power  in  the  production  of  all 
sorts  of  metid-work.  In  the  age  of  Justinian  (first  half 
of  the  6ih  century)  1^  great  church  of  St  Sophia  at 
Constantinople  was  adorned  with  an  ahnost  incredible 
amount  d  wealth  and  splendour  in  the  form  of  screens, 
altars,  candlestidu,  and  other  ecclesiastical  furniture  made 
of  massive  gold  and  silver. 

Metal' Work  in  Italy, — ^It  was  therefore  to  Byzantium 
that  Italy  turned  for  metal-workers,  and  especially  for  gold- 
smiths, when,  in  the  6th  to  the  8th  centuries^  the  baalica 
of  St  Peter's  in  Rome  was  enriched  with  masses  of  gold 
and  silver  for  decorations  and  fittings,  the  gifts  of  many 
donors  from  Belisarius  to  Leo  IH,  the  mere  catalogue  ci 
whidi  reads  like  a  tale  from  the  Arahian^iffhts,  The 
gorgeous  Pala  d^Oro,  still  in  St  Mark's  at  Venice^  a  gold 
rotable  covered  with  delicate  reliefs  and  enridied  with 
enamels  and  jewels,  was  the  work  of  Byzantine  artists 
during  the  llUi  century.  This  work  was  in  progress  for 
more  than  a  hundred  years,  and  was  set  in  its  place  in 
1106  A.D.,  though  still  unfinished  (see  Bellomo,  Pala  <fOro 
di  S,  Marco,  1847). 

It  was,  however,  especially  for  the  production  of  bronze 
doors  for  churches,  ornamented  with  panels  of  cast  work 
in  high  relief,  that  Italy  obtained  the  services  of  Bvzantine 
VForkmen  (see  Garruoci,  Art«  Cristiana,  1872-82}.-%  One 
artist  named  Staurachios  produced  many  works  of  this 
class,  some  of  which  still  exist,  such  as  tiie  bronse  doon 
of  the  cathedral  at  Amalfl,  dated  1066  a.i>.  FrofaaUy 
by  the  same  artist^  though  his  name  was  spelled  dif- 
ferently, were  the  bronze  doors  of  San  PSolo  fuori  le 
Mura,  Rome,  careful  drawings  of  which  exist,  thou^  the 
originals  were  destroyed  in  the  fire  of  1824  Other 
important  examples  exist  at  RaveUo  (1197),  Salerno 
(1099),  Amalfi  (1062),  Atrani  (1087) ;  and  doors  at  Mon- 
reale  in'  Sicily  and  at  Trani,  ^signed  by  an  artist  named 
Barisanos  (end  of  the  12th  century);  the* reliefs  on  these 
last  are  remarkable  for  expression  and  dignity,  in  spite 
of  their  early  rudeness  of  modelling  and  ignorance  of  the 
human  figure. 

Most  of  these  works  in  bronze  were  enriched  with  fine 
lines  inlaid  in  silver,  and  in  some  cases  with  a  kind  cl 
niello  or  enamel  The  technical  skill  of  these  Byzantine 
metal-wockers  was  soon  acquired  by  native  Italisn  artists^ 
who  produced  many  important  works  in  bronze  similar  in 
style  and  execution  to  those  of  the  Byzantine  Greeks. 
Such,  for  example,  are  the  bronze  doors  of  San  Zenone  at 
Verona  (unlike  the  others,  of  repoussd  not  cast  work) ;  those 
of  the  Duomoof  Pisa»,cast  in  1180  by  BonammW  of  the 
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Dnomo  of  Troia^  the  last  made  in  the  beginning  of  the  12th 
eentoiy  by  Oderiuus  of  Benevento.  Another  artist  named 
Boger  of  Amalfi  worked  in  the  same  way;  and  in  the 
jttT  1219  the  brothers  Hubexius  knd  Petms  of  Piacenza 
cast  the  bronze  door  for  one  of  the  side  chapels  in  San 
Qiovanni  in  Latenino.  One  of  the  most  important  early 
specimens  of  metal-work  is  the  gold  and  silver  iJtar  of 
Sant*  Ambrogio  in  Milan.  In  character  of  work  and 
design  it  resembles  the  Venice  Fkla  d'Oro,  bat  is  still 
earlier  in  date,  being  a  gift  to  the  chnrch  from  Arch- 
bishop Axigilbert  IL  in  835  A.D.  (see  Du  Sonmierard, 
and  jyAginconrt,  Ifoym  Age).  It  is  signed  woLvnavtf 
lUoisTEB  PHABEB ;  nothing  is  known  of  £e  artist,  but  he 
probably  belonged  to  the  semi-Byzantine  school  of  the 
Rhine  proyinces ;  according  to  Dr  Rock  he  was  an  Anglo- 
Saxon  goldsmith.  It  is  a  very  somptnoos  work,  the  f^nt 
of  the  altar  being  entirely  of  gold,  with  repouss^  reliefs 
and  doiBonnte  enamels ;  the  back  and  ends  are  of  silver, 
with  gold  ornaments.  On  the  front  are  figures  of  Christ 
and  the  twelves  apostles ;  the  ends  and  b^k  have  reliefs 
illustrating  the  life  of  Bt  Ambrose. 

The  moBt  important  ezisting  work  of  art  in  metal  of  the 
13th  centniy  is  the  great  candelabrum  now  in  Milan 
cathedxaL  It  is  of  gilt  bronze,  more  than  14  feet  high; 
it  has  seven  branches  for  candles,  and  its  upright  stem 
is  supported  on  four  winged  dragons.  For  delicate  and 
^irited  execution,  together  with  refined  gracefulness  of 
design,  it  is  unsurpassed  by  any  similar  work  of  art  Every 
one  of  the  numerous  littie  figures  with  which  it  is  adorned 
IB  worthy  of  study  for  the  beauty  and  expression  of  the  face, 
and  the -dignified  arrangement  of  the  drapery  (see  fig.  3). 


in  adapting  the  design  to  the  requirements  of  the  material 
Among  the  finest  examples  of  this  sort  of  work  are  the 
screens  round  the  tombs  of  the  Scala  family  at  Veronal 
1350-75,—^  sort  of  net-work  of  light  ottn>ed  quatrefoilsi 
eadi  filled  up  with  a  small  ladder  (scala)  in  allusion  to 
the  name  of  the  family^  The  most  elaborate  specimen  of 
this  wrought  work  is  tiie  screen  to  the  Rinuccini  chapel  in 
Santa, Croce,  Florence^  of  1371,  in  which  moulded  pillars 
and  window-like  tracery  have  been  wrought  and  modelled 
by  tile  hammer  with  eztraordina^ry  skill  (see  Wyatt,  Metal- 
Work  of  MiddU  Agee),  Of  about  the  same  date  aire  the 
almost  equally  magnificent  screens  in  Sta  Trinita,  Florence, 
and  at  Siena  across  the  chapel  in  the  Palazzo  Pubblico. 
The  main  part  of  most  of  ihese  screens  is  filled  in  with 
quatre-f oils,  and  at  the  top  is  an  open  frieze  formed  of 
plate  iron  pierced,  repouss^  and  enriched  with  engraving. 
In  the.  14th  century  great  quantities  of  objects  for 
ecclesiastical  u^  were  produced  in  Italy,  some  on  a  large 
acale^  and  mostly  the  works  of  the  best  artisiB  of  the  time. 


Tig.  8.— Bow  from  the  MiUnoM  CandeTabnun. 

The  aemi-Gonventional  open  scroll-work  of  branches  and 
fruit  which  wind  around  and  frame  each  figure  or  group  is-, 
devised  with  the  most  perfect  taste  and  ridmess  ^  fancy, 
while  each  minute  part  of  this  great  piece  of  metal-work 
is  finished  with  all  the  care  that  could  have  been  bestowed 
on  the  smallest  article  of  gold  jewellery.  Though  some- 
thing in  the  grotesque  dragons  of  the  base  r^alls  the 
Byzuitine  school,  yet  the'  beauty  of  the  figures  and  the 
keen  feeling  for  graceful  cufves  and  folds  in  the  drapery 
point  to'  a  native  Italian  as  being  the  artist  who  produced 
this  wonderful  work  of  art  There  is  a  cast  in  ^e  South 
Kensington  Museum. 

During  the  13th  and  14th  centuries  in  Italy  the  inAi^ 
spread  infloenoe  of  NioooloPisano  and  his  school  encouraged 
the  senlptop  to  use  marble  rather  than  bronze  for  his  work. 
At  this  period  wrought  iron  came  into  general  use  in  the 
f«m  ol  screens  iot  chapels  and  tombs,  and  grills  for 
windows.  These  are  moetiy  of  great  beauty,  and  ^ow 
jemarkaUe  skill  in  the  use  of  the  hammer^  as  well  as  power 


Fio.  4.— 8ilyer  Beponn^  Beliefs  from  the  FlitoU  BetaUe. 

The  silver  altar  of  the  Florence  baptistery  is  one  of  the 
chief  of  these;  it  ifas  begun  in  the. first  half  of  the  14th 
century,  and  not  completed  till  after  1477  (see  Oai.  des 
Betnug  Arts,  Jan.  1883).  A  wholid  series  of  the  greatest 
artists  in  metal  laboured  on  it  in  succession,  among  whom 
were  Ortagna^  Ohiberti,  Vdrroochio^  Ant  Pollijuolo,  and 
many  others.  It  has  elaborate  reliefs  in  repoussd  work,  cast 
canopies,  and  minute  statuettes,  with  the  further  enrich- 
ment of  translucent  coloured  enamels.  The  silver-  altar 
and  retable  of  Pistoia  cathedral  (see  fig.  4),  and  the  grea^ 
shrine  atOrvieto,  are  works  of  the  same  class,  and  of  equal 
importuice. 

Whole  volumes  might  be  devoted  to  the  magnificent 
works  in  bronze  produced  by  tiie  Florentine  artists  of  this 
century,  works  such  as  the  baptistery  gates  by  GhibertL 
and  the  statues  of  Verrocchia  Donatello;  and  many 
others,  bat  these  ooma  rather  nnder  the  heiMl  of  scolptazv. 
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Some  rwf  magnificent  bronze  screens  were  produced  at 
Hiis  time,  especially  that  in  Prato  cathedr^  by  Simone, 
bcother  of  Dcoatello^  in  1444-61,  and  the  screen  and  bronze 
ornaments  of  the  tomb  of  Hero  and.Oioyanni  dei  Medici 
in  San  Lorenzo^  Florence^  by  Yerroochio,  in  1472. 

At  the  btter  part  of  the  15th  century  and  the  beginning 
of  the  16th  the  PoUajuoli,  Riod,  and  other  artists  doYoted 
mudh  labour  and  artistio  skill  to  the  production  of  eandle- 
itieks  and  smaller  objects  of  bronze^  such  as  door-knockers, 
many  of  which  are  works  of  the  greatest  beauty.  The 
candlesticks  in  the  Certoea  near  P^via,  and  in  the  cathedrals 
of  Venice  and  Padua,  are  the  finest  examples  of  these. 

Niccol6  Qrossi,  who  worked  in  wrought  iron  under  the 
patronage  of  Lorenzo  dei  Medici,  produ<»d  some  wonderful 
qpedmens  of  metal-work,  such  as  the  candlesticks,  lanterns, 
and  rings  fixed  at  intervals  round  the  outside  of  the  great 
\  (see  ^.  5).    The  Strozzi  palace  in  Florence  and 


FlO.  (.—-Wrought  Iron  Candl«-Prlck«t ;  Ute  ISth-oantory. 
FlortnUiM  work. 

the  Mazso  del  Magnifioo  at  Siena  have  fine  specimens  of 
these, — ^the  former  of  wrought  iron,  the  latter  in  cast  bronze. 

At  Venice  fine  work  in  metal,  such  as  salvers  and  Tases, 
was  being  produced,  of  almost  Oriental  design,  and  in 
lome  cases  the  work  of  resident  Arab  artificers.  In  the 
16th  century  Benvenuto  Cellini  was  supreme  for  skill  in 
the  nfo^betion  of  enamelled  jewellery,  plate,  and  even  larger 
works  of  sculpture  (see  Plon's  Ba^  Cellini,  1882),  and  John 
of  BcJogna  in  the  latter  part  of  the  same  centuiy  inherited 
to  some  extent  the  skill  and  artistic  power  of  the  great 
ISth^oentniy  artists.  Since  that  time  Italy,  like  other 
oountnei^  has  produced  little  metal-work  of  real  value. 

SpaUk — ^mm  a  Teiy  early  period  the  metal-workers  of 
Spam  have  been  distinguished  for  their  skill,  especially  in 
the  use  of  the  predous  metaU.  A  very  remarkable  set  of 
'  asns  of  goldsmith's  work  of  the  7th  oentury  are  the 
i  ^nUtm  erownsi  two  crosses^  and  other  olgects  found 


in  1858  atOuarrazar,  and  now  preserved  at  Madrid  and  ill 
Paris  in  the  Cluny  Museum  (see  Du  Sommerard,  JfuMie  di 
Clvny,  1 852).  Magnificent  works  in  silver,  such  as  shrineoy 
altar  crosses,  and  church  vessds  of  all  Idnds^  were  pco- 
duced  in  Spain  from  the  14th  to  the  16th  century, — 
especially  a  number  of  sumptuous  tabernacles  {cutiodia) 
for  the  host^  magnificent  examples  of  which  atill  «^t 
in  the  cathedrals  of  Toledo  and  Seville.  The  bionxe 
and  wrought  iron*  screens — r^foi^  mostly  of  the  15th 
and  16th  ^centuries — ^to.be  found  in  almost  every  im 
portant  church  in  Spain  are  very  fine  examples  of  metal- 
work.  They  generally  have  moulded  rails  or  ballustera, 
and  rich  friezes  of  pierced  and  repouss^  work,  the  whole 
being  often  thickly  plated  with  silver.  The  common  uae 
of  metal  for  pulpits  is  fk  pecuUari^  of  Spain;  they  are 
sometimes  of  bronze,  as  the  pairs  in  Burgos  and  Toledo 
cathedrals,  or  in  wrought  iron,  like  those  at  Zamora  and 
in  the  chiuch  of  San  Oil;  Burgos.  The  great  candelabrum 
or  ienehrariym  in  Seville  cathedral  is  the  finest  speci- 
men of  16th-century  metal-work  in  Spain;  it  was  mainlj 
the  work  of.  Bart  Morel  in  1562.  It  is  of  cast  bronze 
enriched  with  delicate  scroll-work  f oUage^  and  with  num- 
bers of  well-modelled  statuettes,  the  general  effect  being 
very  rich  and  graceful  Especkdly  in  the  art  of  metal- 
work  Spain  was  much  infiuenced  in  the' 15th  and  16th 
centuries  by  both  Italy  and  Germany,  so  that  numberless 
Spanish  objects  produced  at  that  time  owe  little  or  nothing 
to  native  designers.  At  an  earlier  period  Arab  and  Moor- 
ish influence  is  no  less  apparent 

England, — ^In  Saxon  times  the  English  metal-workers^ 
especially  of  the  precious  metals,  possessed  great  skill,  and 
appear  to  have  produced  shrines,  altar-frontals,  retables; 
and  other  ecclesiastical  furniture  of  considerable  size  and 
magnificence. 

Dunstan,  archbishop  of  Canterbury  (925-988),  like 
Bemward,  bishop  of  Hildesheim  a  few  years  later^  and  St 
Eloi  of  France  three  centuries  earlier,  was  himself  a  skilful 
worker  in  all  kinds  of  metal  The  description  of  the  gold 
and  silver  retable  given  to  the  high  altar  of  Ely  by  Abbot 
Theodwin  in  the  11th  century,  shows  it  to  have  been  a  large 
and  elaborate  piece  of  work  decorated  with  many  reliefs 
and  figures  in  the  round.  In  1241  Henry  HL  gare  the 
order  for  the  great  gold  shrine  to  contain  the  bones  of 
Edward  the  Confessor  (see  W.  Burgee  in  Gleanings  from 
WestminsUr).  It  was  tne  work  of  members  of  the  Otho 
family,  among  whom  the  goldsmith's  and  coiner's  crafts 
appear  to  have  been  long,  hereditary.  Countless  other 
important  works  in  the  precious  metals  adorned  every 
abbey  and  cathedral  church  in  the  kingdom. 

In  the  Idth- century  the  English  workers  in  wrought 
iron  were  especially  skilful  The  grill  over  the  tomb  of 
Queen  Eleanor  at  Westminster,  by  Thomas  de  Leghton, 
made  about  1294,  is  a  remarkable  example  of  skill  in  weld- 
ing and  modelling  with  the  hammer  (see  fig.  6). 

The  rich  and  graceful  iron  hinges,  made  often  for  small 
and  out-of-the-way  country  chm^es,  are  a  large  and 
important  class  in  the  list  of  English  wrought  iron-work. 
Those  on  the  refectory  door  of  Merton  College,  Oxford,  are 
a  beautiful  and  well-preserved  example 'dating  from  the 
14th  century. 

More  mechanical  in  execution,  though  still  very  rich  in 
effect,  is  that  sort  of  iron  tracery  work  produced  by  cutting 
out  patterns  in  plate,  and  superimposing  one  plate  oyer 
the  other,  so  as  to  give  richness  of  effect  by  the  shadows 
produced  by  these  varying  planes.  The  screen  by  Henry 
V/s  tomb  at  Westminster  is  a  good  early  specimen  of  this 
kind  of  work. 

The  screen  to  Bishop  West's  chapel  at  Ely,  and  that 
round  Edward  IV.'s  tomb  at  Windsor,  botii  made  towards 
the  end  of  the  15th  century,  are  the  most  magnificent 
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bgiiib  aiMfipkw  of  wrought  iron,  in  which  eveiy  «rt  tnd 
feat  of  ikill  known  to  the  smith  has  beein  farooght  into 
pkj  to  givo  Tirietj  and  richness  to  the  work. 

Modi  wrooght-ifon  Work  of  great  beauty  was  produced 
It  the  bfynning  of  the  18th  century,  especially  under  the 
foperintendence  of  S^  Chjristopher  Wren  (see  Ebbetts, 
Irm  Work  of  17t4  amd  X^th  CeiUmiei,  1880).  Large 
lowing  leares  of  acanthus  and  other  plants  were  beaten 
ooi  with  wonderful  spirit  and  beauty  ol  curre.  The 
gates  from  Hampton  Court  are  the  finest  examples  of 
liiis  class  of  work  (see  fig.  7). 

From  an  early  period  bronse  and  latten  (a  variety  of 
bna)  were  mudi  used  in  England  for  the  smaller  objects' 
both  of  ecclesiastical  and  domestic  use^  but  except  for 
tombs  and  lecterns  were.but  little  used  on  a  large  scale  till 
die  16th  century.  The  full-length  recumbent  effigies  of 
Henry  IIL  and  Queen  Eleanor  at  Westminster,  cast  in 
bronxe  by  the  "cire  perdue"  process,  and  thickly  gilt^  are 
equal,  if  not  superior,  in  artistic  beauty  to  any  sculptor's 
work  of  the  aame  period  (end  of  the  Idth  century)  that  was 
produced  in  Italy  or  elsewhere.    These  effigies  are  the.work 
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Fni.  e.-Part  of  tilt  '^ElMBor  GriU." 

tf  an  Englishman  named  THlliam  Torel  (see  Weiimfuier 
GUtuuMffi).  The  gates  to  Henry  VH's  chapel,  and  the 
Kreen  roimd  his  tomb  at  Westndnster  (see  fig.  8),  are  very 
«IsbQiate  and  beautiful  examples  of  "latten"  work,  show- 
H  ^  greatest  technical  skill  in  the  founder's  art  In 
kttsQ  sLo  were  produced  the  numerous  monumental 
InsMs  of  which  about  two  thousand  still  exist  in  England. 
IVragh  a  few  were  made  in  the  ISth  century,  yet  jt  was 
Mi  till  the  lith  that  they  came  into  general  use.  They 
in  made  of  oast  plates  of  brassy  with  the  design  worked 
■poa  them  with  the  chisel  and  grayer.  All  uose,  how- 
-to be  seen  in  En^ish  chiuches  are  not  of  natiye 
vork— great  quantities  of  them  being  Flemish  imports  (see 
Ootman,  Waller,  and  Boutell  on  Monumental  Brasses). 

In  addition  to  its  chief  use  as  a  roof  coyering^  lead  was. 
•netimes  used  in  England  for  making  fonts,  generally 
telnhaped,  with  figures  cast  in  relief.  Many  examples 
enit :  «.y.,  at  Tidenham,  Gloucestershire ;  Warborough  and 
Ppc^ester,  Oxon;  Chirton^  Wilts;  and  other  places. 


.&sn»afi|f.-r-Unlike  EngUndf  Qennany  in  the  lOth  and 
11th  centuries  produced  large  and  elaborate  works  in  cast 
bronse,  especially  doors. ^or  churches^  much ;  resembling 
the  contemporary  doors  mide  in  Italy  under  Byzantintf 
influence. .  Bem^ifard,  bishop  of  Hildesheim,  992-1022, 
was  especially  skilled  in  this  work,  and  was  much  influenced 
in  design  by  a  yisit  to  Rome  in  the  suite  of  Otho  IH  The 
bronse  column,  with  winding  reliefs  bow  at  Hildesheim 
was  the  result  of  his  study  of  Tnjan's  column,  and  the 
bronxe  door  which  he  made  for  his  own  cathedral  shows 
H»8sical  influence^  especially  in  the.  composition  of  the 
drapery  of  the  figures  in  the  panels. 


Via.  7.— Part  of  on*  of  the  HAmpton  Court  Oatas. 


The  bronze  doors  of  Augsburg  (1047-72) 

Hie  bronxe  tomb  of  Riidolph  of  Swabia  in 


_  similar 

in  style. 

Mersburg  cathedral  (1080)  is  another 'fine  work  of  the 
same  school  Hie  production  of  works  in  gold  and  silyer 
was  also  carried  on  rigorously  in  Germany.  The  shrine  of 
the  three  kings  at  Cologne  is  the  finest  surriying  example. 
At  a  later  time  Augsburg  and  Nuremberg  were  the  chief 
centres  for  the  production  of  artistic  works  in  the  yarious 
metaU  Herman  Yischer,  in  the  15th  century,  and  his  son 
and  grandsons  wereyeiyremarkable  as  bronxe  founders.  The 
font  at  Wittenberg;  decorated  with  reliefs  of  the  apostles, 
was  the  work  of  the  elder  Yischer,  while  Peter  and  his  son 
produced,  among  other  important  works,  the  shrine  of  St 
Sebald  at  Nuremberg,  a  work  of  great  finish  and  of 
astonishing  richness  of  fancy  in  its  design  (see  Doebner, 
Chrisaiehea  KvnttblaU,  1866,  Nos. '  10-12).  The  tomb 
of  Maximilian  L,  and  the  statues  round  it»  at  Innsbruck, 
begun  in  1521,  are  perhaps  the  most  meritorious  German 
work  of  this  class  in  the  16  th  century,  and  show  consid^ 
able  Italian  InflMsn^^,  ^  .,.._.  .,  ^ ^^IC 
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Ift'wroQght  iron  fhe  QermAn  BmitliB,  espedftlly  during 
tihe  15tlL  oentniy,  graatly  excelled.  Almost  peculiar  to 
QmDBDj  ifl  the  nae  of  wrought  iron  for  grave-croases  and 
aepulchral  monumenta,  of  which  the  Nuremberg  and  other 
cemeteries  contain  fine  examples.  Many  elaborate  well- 
canopies  were  made  in  wrought  iron,  and  gave  full  play  ta 


no.  8.— Part  of  Bmbtj  YlL's'BraiiM  8a«tn. 

(he  fuQcy  and  invention  of  the  smith.  'The  celebrated 
15th-oentury  example  over  the  well  at  Antwerp,  attributed 
to  Quintin  Massys,  is  Ihe  finest  of  theee. 

Franoe.-^Trom  the  time  of  the  Romans  the  city  of 
Limoges  has  been  celebrated  Ua  idl  sorts  of  metal-work, 
Mid  especially  for  brass  enriched  with  enamel  In  the 
ISth  and  liUi  centuries  many  life-sice,  sepulchral  effigies 
wero  made  of  heaten  copper  or  bronxe,  and  ornamented  by 
^uioua-coloured  "champleye''  enamels.  The  beauty  of 
X\ifi9t  elflfpes  led  to  their'  being  imported  into  England; 


moit  are  now  deatroyed»  but  a  fin©  ipecimcn  etill  exists 
at  Westminster  on  the  tomb  of  William  de  Valence  (129C). 
Id  orn&mcDtal  iron-work  for  doors  the  French  stniths  wei-e 
preeminent  for  tbd  richness  of  design  nod  skilfnj  treatment 
of  their  metal.  No  eiamplea  probably  surpase  those  on 
the  west  doors  of  Notre  Dame  in  Pars — now  unhappily 
much  falsified  by  restoration.  The  crockets  and  finiaii 
on  the  flkb^s  of  AmienB  and  Eheims  are  beantiful  speci- 
mens of  a  highly  ornamental  treatment  of  cast  lead,  for 
which  France  was  eapectalty  celebrated.  In  most  respocta, 
however^  the  development  of  the  Tarioua  kinds  of  metal* 
working  went  through  much  the  same  stages  as  in  Lngland* 
Persia  and  Batntiscu*.- — The  metal-workers  of  the  East^ 
especially  in  brasa  and  steel,  were  renowned  for  their  skill 


Fio,  9.— BiUj  ViAD,  pleTced  and  gilt ;  l7Ui  century  Ftrsua  work. 

eveo  in  the  time  of  Theophilus,  the  monkish  writer  on  tho 
subject  in  tLa  13th  century.  But  it  waa  during  the  reign 
of  Shah  Abbas  I  (d,  1628)  that  the  greatest  amount  of 
skill  both  in  design  and  execution  waa  reached  by  the 
Persian  workmen.  Delicate  pierced  Yesaets  of  gilt  brasSy 
enriched  by  tooling  and  inlay  of  gold  and  ailrer,  were 
among  tbe  chief  specialties  of  the  Fenians  (see  fig.  9). 

A  process  called  by  Europeans  "damascening"  (from 
Damascus,  the  chief  seat  of  the  eiport)  was  used  to  produce 
very  delicate  and  rich  surlace  ornament  A  pattern  was 
incised  with  a  graver  in  ii'on  or  steel,  and  then  gold  wire 
was  beaten  into  the  sank  lines,  the  whole  surface  bein^ 
then  smoothed  and  poUsIiedt  In  the  time  of  Cellini  this 
process  was  copied  in  Italy,  and  largely  usedp  especially 
for  the  decoration  of  weapons  and  armour.  The  repouss^ 
process  both  for  brsfis  and  silver  was  much  used  by  Oriental 
workers,  and  even  now  ina  works  of  this  ckai  are  ptc- 
duced  in  the  Savt,  old  «i«af|&)9  tttiH  being  adhere  to. 
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SeeaU  Metal-WorL — ^In  modem  Europe  generally  the 
arts  of  metal-workmg  both  as  regards  design  and  tech- 
nical skill  are  not  in  a  flourishing  condition.  The  great 
bronze  lions  of  the  Nelson  monument  in  London  are  a  sad 
ezample  ^of  the  present  low  state  of  the  founder's  art 
Coarse  sand-casting  in  England  now  takes  the  place  of  the 
delicate  "  die  perdue  "  process. 

Some  attempts  have  lately  been  made  in  Germany  to 
revive  the  art  of  good  wrought-iron  work.  The  Prussian 
gates,  bought  at  a  high  price  for  the  South  Kensington 
Museum,  are  large  and  pretentious,  but  unfortunately  are 
only  of  value  as  a  warning  to  show  what  wrought  iron 
onght  not  to  be.  *  Some^English  recent  specimens. of  ham- 
mered work  «re  more  hopeful,  and  show  tfaiat  one  or  two 
smiths  are  working  in  the  right  direction. 

LiUratua^ — P&SfliSTORic :  WorsMe,  Nordiak$  Oldmgtri  Kjtibtn- 
Aavn,  1864;  Perrin,  ttuda  prthuUriqut^Aff  du  hroiue,  1870. 
CLASSICAL:  Ltvard,  mneveh  and  Babylon,  1858  ;  Lane's  and 
WUkiiuon's  worlcs  on  Ancient  Egjrpt;  Pliny,  Naiural  Miatory, 
book  xzzlr. ;  Brdndsted,  Den  Fikoroniake  CUla,  1847:  Danniberg, 
Dietiannenn  dot  AniiqtriUa,  **  Coelatnrs,"  in  eoune  of  pnUioation ; 
Gerhard,  Tuions  monoffiaphs,  1843-67;  Httller,  JStruac^/ftc. ,  and 
ether  works;  Oiampi,  Ikir  AnHea  ToritiUica,  1816.  Mxni.syAL: 
Dighf  Wyatt,  MeUa-JTork  </  ths  MiddU  Agn,  1840;  Shaw,  Oma- 
mntal  Mdal'Work,  1886  ;  Dmry  Fortnnm,  S,K.M,  Handbook  ef 
BroKua,  1877  ;  King^  CffiortrU  d  outrojfea  m  metal  du  tnoym 
J^e.  185S-4 ;  Hefher-Alteneek,.  SerrurerU  du  mom  ig$,  1860 ; 
rioll«t-l^nc,  Diet,  du  mobaier,  "  Serrttrerie  "  and  «*  Oif4Trerie,'' 
1858,  ftc:  IJKroiz,  Tritor  do  S.  Denit,  and  L'Ari  du  mouon  d,e 
(firioos  dates);  Kareh,  DU  SdthoelbUder ,an  dor.  BroneetMre  ou 
Augoburg,  lM9;K3nxg,  BniwQr/e /Br  OoUt^^'Silbor;  und  BronMe- 
ArbeUor  (no  date);  Linas,  Orfitnrerie,  Ifirovingienme,  1864,  and 
OifioroHo  du  XIIl^  SikU,  1856;  Bordaaoz.  SerrurerU  du 
sMym  dge,  1858 ;  Didron,  Manuel  dee  etuvreo  do  bronze  ei  d^or- 
fimorU  du  moyon  dge,  1859;  Dn  Sommerard,  ArU  au  nioyen  Age, 
1888-46,  and  iftti4«  de  Cluny,  1852;  Darand,  TrUor  do  VigtUe  do 
ZabU-Maro  A  VonUe^  1862;  JUbert  Way,  Gold^RUabU  </  BaeU, 
1841 ;  Uoo  y  8ii|obas,  Trahajoe  de  me^Ue,  1871 ;  Blanohard,  PorUe 
iu  BtrHoUre  de  Florenee,  1858;  Bock,sZHe  OoldeehmUdOunoi  dee 
mtklaUfro,  1855,  ^1x6,  KUinodUn  dee  Sea.'R9mUchon  BeUkee; 
Jony,  Leo  gemnue  ei  lee  Jogaux,  1865 ;'  Xttbke,  Worko  </  J^eUr 
ruedkor,  1877 ;  Adelnng,  DU  ThUren  ou  B.Si^hia  imKoogorod,' 
1824;  Waaderw,  Admn  Kraft  iind'%U  School,  1868;  Keftbitt, 
"Bronas  door  of  Onosen  Cathedral,'*  Arch.  Jour,,T6L  i&iVBoeai, 
TreporU  di  brofuo  di  PUa ;  Pigot,  arficles  in  BulUHn  Mowmnontal, 
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METAMORPHOSIS.  This  term  has  been  employed 
m  several  distinct  senses  in  biology.  During  the  early 
part  of  the  ccntuiy  it  was  constantly  used  to  include  the 
current  morphological  conceptions,  as,  for  instance,  of  the 
parts. of  a  flower,  as  modified  or  ^'metamorphosed"  leaves: 
or  of  the  segments  of  >  skull  as  modified  ..yertebne. 
It  is  still  frequently  employed  to  denote  that  progressiye 
change  from  tl&e  general  to  the  special  undergone  by  all 
developing  tinues  and  organs  (see  Biology,  ExbstolooyX 
but  in  this  sense  is  conveniently  superseded  by.  the  terai 
**  differentiation.''  In  the  process  of  animal  development^ 
two  types  an  broadly,  .distinguishable,— a  foetal' :type^  fai 
which  development  takes  place  whoUy  or  in  greater  pari 
either  within  the  egg  or.  within  the  body  of  the  parent^ 
and  a  larval  type,  in  which  the  young  are  bom  in  a 
condition  more  or  less  differing  from  that  of  the  adult^ 
while  the  adult  stage  again  is  reached  in  one  of  two  ways, 
either  by  a  process  of  gradual  change^  or  by  a  sueeessioli 
.of  more  or  lees-  rapid  and  striking  transformations,  to 
which  the  term  metamorphosis  is  now  usually  restricted. 
Metamorphosis  is  geneiilly  regarded  to  having  been 
broo^t  about  ^'the  action  of  natural  selection,  partly  in 
curtuling  and  reducing  the  .phases  of  development  (ao 
obvious  advuitage.in  economy,  of  both  structoiai  and 
functional  change),  and  partly,  also  in  favouring  the 
acquirement  of  such  secondary,  characters  as  are  advan- 
tageous in  the  struggle  .for  existence.  Freshwater  an4 
terrestrial  animals  develop  without  metamorphoeis  mneh 
more  frequehtly  than  marine  members  of '  the  same  groups 
a  circumstance  which  has  been  varioosiy  explained.  Foe 
details  of'  metamorphoses  see  the  artic(es  on  tiie  various 
groups  of  animals;  see. also  Bdfooi's  CamparaUge  Emf 
hrydogf,  18S(M1. 
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THE  term  metaphysic,  originaUy  mtended  to  mark  the 
place  of  a  particular  treatise  in  the  collection  of 
Aristotle's  works,  hAs,  mainly  owing  to  a  misunderstanding, 
nrvived  several  other  titles, — such  as  ''  Firct  Philosophy," 
"Ontology,"  and  *' Theology,"  which  Aristotle  himself 
ued  or  suggested.  ^Neo^Flatonic-  mystics  interpreted  it 
•s  signifying  that  which  is  not  merely  "after"  but 
"beyond^  physics,  and  found  in  it  a  fit  designation 
for  a  science  which,  as  they  held,  could  not  be  attained 
except  by  one  irho  had  turned  his  back  upon  the  natural, 
world.  And  writers  of  a  different  tendency  in  a  later 
time  gladly  accepted  it  as  a  convenient  nickname  for 
theories  which  they  regarded  as. having  no  basis  in 
•xperienoe,  in  the  eame  spirit  in  which  the  great  Qerman 
Dinister  Stein  used  the  analogous  title  of  "  metapolitics  " 
for  airy  and  unpractical  schemes  of  social  reform.  A.  brief 
indication  of  the  contents  of  Aristotle's  treatise  may  enable. 
OS  to  give  a  general  definition  of  the  science  which  was  first 
distin^y  constituted  by  it,  and  to  determinoin  what  sense 
the  subjects  which  that  science  has  to  consider  are  beyond 
natnre  and  experience. 

For  Aristotle,  metaphysic  is  the  science  which  has  to  do' 
«i^  Being  as  such.  Being  in  general,  as  distinguished  from 
the  special  sciences  wUch  deal  with  special  forms  of 
heing.     There  are  certain  questions  which,  in  Aristotle's 
Hew»  ^^  have  a  right  to  ask  in  regard  to-  everything  that  I 


presents  itself  as  real .  We  may  ask  what  is  its.  ideal 
nature  or  definition,  and  what  are  the  'conditions  of  its 
realisation ;  we  may  ask  by  what  or  whom  it  was  produced, 
and  for  What  end ;  we  may  ask,  in  other  words,  for  the 
formal  and  the  material,  for  the  efi&cient  and  the  final 
causes  of  everything  that  is.-  These  different  questions 
point  to  different  elements  in  our  notion  of  Being,  elements 
which  may  be  considered  inr  their  general  relations  apart 
from  any  particular  case  of  .their  union.  These,  therefore^ 
the  first  philosophy  must  investigate.  But,  further,  this 
science  of  being  cannot  be  entirely  separated  from  the 
Science  of  knowing,  .but .  must  determine  at  least  its  most 
geneial  principles.  For-  the  science  that  deals  with  what 
is  most  universal  in  being  is,  for  that  very  reason,  dealing 
with  the  objecte  which  are  moet  nearly  akin  to  the 
intelligence:  These,  indeed,  are  not  the  objects  which  are 
first  presented  to  our  minds ;  we  begin  with  the  particular; 
not  tike  universal,  with  a  wpuvw  4iiu»  "which  is  not  irpfivor 
^vra;  but  science  reaches  its  true  form  only  when  the 
order  of  thought  is  made  one  witli  the  order  of  nature,*  and 
the  particular  is  known  through,  the  universal  Yet  this 
conversion  or  revolution  of  the  intellectual  point  of  view 
is  not  to  be  regarded  as  an  absolute  change  from  error  to 
truth ;  for  Aristotle  hbldsthat  fiohU  ett  in  wUfUetu  qiuid 
nom  priua  in  eenou,  in  the  toeaning  that  in  sense  perception 
there  is  already  the  working  of  "^t  discrunioative  intelli- 
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genee^  wliicli»  beginning  in  sense  perception,  with  the  dis- 
tinction of  particular  from  particular,  can  rest  only  when  it 
has  apprehended  things  in  their  nniTersal  forms  or  defini- 
tions. Looking  at  knowledge /ormoZ/y,  the  highest  law  of 
thought,  the  law  of  contradiction  (or,  as  we  might  call  it,  to 
indicate  Aristotle's  meaning  more  exactly,  the  law  of  do- 
finition  or  distinction),  is  already  implied  in  the  first  act  of 
perception  by  which  one  thing  .is  distinguished  from  another. 
Lookmg  at  it  materially,  the  reason  of  man  is  to  be  con- 
ceived'as  potentially  all  that  is  knowable ;  t.e.,  objects  are 
so  related  to  it  that  for  it  to  know  them  in  their  essential 
definitions  is  only  to  know  itself.  The  .aim  of  science  in 
this  Tiew,  is  to  break  through  the  husk  of  matter,  and  to 
apprehend  things  in  their  forms,  in  which  they  are  one  with 
the  mind  that  knows  them.  Hence  also  it  follow^  that  in 
rising  to  the  most  universal  science,  the  science  of  Being  in 
general,  the  mind  is  not  leaving  the  region  of  immediate 
experience^  in  which  it  is  at  home,  for  a  far-off  region  of 
abstractions.  Bather  it  is  returning  to  itself,  apprehend- 
ing that  which  is  most  closely  related  to  itself,  and  which 
therefore^  though  it  is  late  in  being  madSs  the  direct  object 
of  investigation,  is  yet  presupposed  in  all  that  is,  and  is 
known.' 

Metaphysic,  then,  is  the  science  which  deals  with  the 
principles  which  are  presupposed  in  all  being  and  knowing, 
though  they  are  brought  to  Mght  only  by  philosophy. 
Another  trait  completes  the  A^totelian  account  -of  it 
It  is  theology,  or  the  science  of  Qod.  Now  Qod  is  v^tf 
voijcrf »€,  pure  self-consciousness,  the  absolute  thought  which 
Ib  one  with  its  object,  and  He  is  therefore  the  first  cause 
of  all  existence.  For,  while  the  world  of  nature  is  a  world 
of  motion  and  change,  in  which  form  is  realized  in  matter, 
tUs.process  of  the  finite  can  be  explained  only  by  referring- 
it  back  to  an  unmoved  mover,  in  whom  there  is  no  distinc- 
tion of  matter  and  form,  and  who  is,  therefore,  in  Aristotle's 
view,  to  be  conceived  as  pure  form,  the  purely  ideal  or 
theoretiil  activitr  of  a  consciousness  whose  object  is  itself. 
Such  a  conception,  however,  while  it  secures  the  independ- 
ence and  absoluteness  of  the  unmoved  mover,  by  removing 
him  from  all  relation  to  what  is  other  than  himself,  seems 
to  make  his  connexion  with  the  world  inexplicable.  We 
can  on  this  theory  refer  the  world  to  Qod,  but  not  Qod  to 
the  world.  Hence  Aristotle  seems  sometimes  to  say  that 
Qod  is  the  first  mover  only  as  He  is  the  last  end  after  which 
all  creation  strives,  and  this  leads  him  to  attribute  to 
nature  a  desire  or  will  which  is  directed  towards  the  good 
as  its  object  or  end. 

Aristotle  then  brings  together  in  his  metaphysio  three 
elements  which  are  often  separated  from  each  other,  and 
the  connexion  of  which  is  far  from  being  at  once  obvious. 
It  is  to  him  the  science  of  the  first  principles  of  being. 
It  is  also  the  science  of  the  first  principles  of  knowing. 
Lastly^  it  is  the  science  of  Qod,  as  the  beginning  and  end 
of  all  tilings,  the  absolute  unity  of  being  and  thought,  in 
which  all  the  differences  of  finite  thou^t  and  existence 
are  either,  excluded  or  overcome. 

To  some  this  description  of  the  contents  of  Aristotle's 
treatise,  and  especially  the  last  part  of  it,  may  seem  to  be 
a  confirmation  of  all  the  worst  charges  brought  against 
metaphysic  For  at  both  extremes  this  supposed  science 
seems  to  deal  with  that  which  is  beyond  experience,  and 
which  therefore  cannot  be  verified  by  it  It  takes  us 
back  to  a  beginning  which  is  prior  to  the  existence  as  well 
as  to  the  consdousneas  of  finite  objects  in  time  and  space, 
and  on  to  an  end  to  which  no  scientific  prophecy  based 
upon  our  consciousness  of  such  oljects-  can  reach.    In  the 

»  A^mfus  itpnmi^  Anal,  Post,  U.  99b, 

*  WhAt  if  nid  here  u  to  the  intelUgeQce  U  partly  taken  from  the 
llf  Anima.  Tbe  neeetttiy  quOifleetioiu  of  the  above  gaaexal  state- 
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former  aspect  of  it,  it  has  to  do  with  notions  so  abetract 
and  genend  that  it  seems  as  if  they  could  not  be  fixed  or 
tested  by  reference  to  any  experience,  but  must  neceaaarily 
be  the  playthings  of  duJectical  sophistry.  In  the  latter 
aspect  of  it,  it  entangles  us  in  questions  as  to  the  final 
cause  and  ultimate  meaning  of  things,  questions  inTolving 
so  comprehensive  a  view  of  the  infinite  universe  in  vhich 
we  are  insignificant  parts  that  it  seems  as  if  any  attempt 
to  answer  them  must  be  for  us  vain  and  presomptaous. 
On  both  sides,  therefore,  metaphysic  appears  to  be  an 
attempt  to  occupy  regions  which  are  beyond  th^  habitable 
space  of  the  intelligible  world — ^to  deal  with  ideas  which 
are  either  so  vague  and  abstract  that  they  cannot  be 
fastened  to  any  defiiute  meaning,  or  so  complex  and  far- 
reaching  that  they  can  never  by  any  possibili^  be  verified. 
For  beings  like  men,  fixed  within  these  narrow  limits  of 
space  and  ixme,  the  true  course^  it  would  seem,  is  to 
"cultivate  their  gardens,"  asking  neither  whence  they 
come  nor  whither  they  go,  or  asking  it  only  within  the 
possible  limits  of  history  and  scientific  prophecy.  To  go 
back  to  the  beginning  or  on  to  the  end  is  beyond  them^ 
even  in  a  temporal,  stiU  more  in  a  metaphysical,  sense. 
That  which  is  TpStrw  ^urci  escapes  us  even  more  absolutely 
than  the  prehistorical  and  pregeological  records  of  man 
and  his  world.  That  which  is  wrrarw  ^vtru  escapes  us 
even  more  absolutely  than  the  far-off  future  typt  of 
civilization,  which  social  science  vainly  endeavours  to 
anticipate.  Our  state'  is  best  pictured  by  that  early 
Anglican  philosopher  who  compared  it  to  a  bird  flying 
through  a  lighted  room  "between  the  night  and  the 
night"  The  true  aim  of  philosophy  is,  therefore,  it 
would  seem,  to  direct  our  thoughts  to  the  careful  exam- 
ination and  utilization  of  the  narrow  space  allotted  to  ns 
by  an  inscrutable  power,  and  with  scientific  self-restraint 
to  refrain  from  all  speculation  either  on  first  or  on  final 
causes. 

The  ia&in  questions  as  to  the  possibility  and  the  nature  of 
metaphysic,  according  to  Aristotle's  conception  of  it,  may 
be  summed  up  under  two  heads.  We  may  ask  whether 
we  can  in  any  sense  reach  that  which  is  beyond  experience, 
and,  if  so,  whether  this  "beyond"  is  a  first  or  a  last 
principle,  a  pre-condition  or  a  final  cause  of  nature  and 
experience,  or  both  The  former  question  branches  out 
into  two,  according  as  we  look  at  metaphysio  from  the 
objective  or  the  subjective  side,  or,  to  express  the  matter 
more  accurately,  according  as  vre  consider  it  in  relation  to 
those  natural  objects  which  are  merely  objects  of  knowledge^ 
or  in  relation  to  those  spiritxial  objects  which  are  also 
subjects  of  knowledge.  We  shall  therefore  consider  meta- 
physic, first,  in  relation  to  science  in  general,  and,  secondly, 
m  relation  to  the  specild  science  of  psychology.  The 
latter  question  also  has  two  aspects ;  for,  while  the  idea  of 
a  first  cause  or  principle  points  to  the  connexion  between 
metaphysic  and  logic,  the  idea  of  a  last  principle  or  final 
cause  connects  metaphysic  with  theology.  We  shall  there- 
fore consider  in  the  tlurd  place  the  relation  of  metaphysio 
to  logic,  and  in  the  fourth  place  its  relation  to  religion  and 
the  philosophy  of  religion. 

1.  TheJUlatumo/MetaphyneioSeienct, — ^The  beginnings 
of  science  and  metaphysic  are  identical,  though  there  is  a 
sense  in  which  it  may  be  admitted  that  the  metaphysical 
comes  before  the  scientific  or  positive  era.  The  first  efforts 
of  philosophy  grasp  at  once  at  the  prise  of  absolute 
knowledge.  No  sooner  did  the  Qreeks  become  dissatisfied 
with  the  pictorial  synthesis  of  mythology  by'srhich  their 
thoughts  were  first  lifted  above  the  confusion  of  particular 
ihings,  than  they  asked  for  one  universal  prindnle  which 
should  eocplain  oil  things.  The  Ionic  school  sou^t  to  find 
sonie  one  phenomenon  of  nature  which  mi^t  be  used  as 
the  key  to  all  other  phenomena.    The  SUatics^  seeing  the 
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fatOity.of  making  one  finite  thing  the  ezplanetion  of  fJl 
other  finite  things,  tried  to  find  that  explanation  in  the  yery 
Dotioii  of  unity  or  being  itaelf .  We  need  not  anderestimate  t 
the  apeealatiTe  value  of  such  bold  attempts  to  ram  up  all* 
the  varied  of  the  world  in  one  idea,  but  it  is  obvious  that 
thej  rather  give  a  name  to  the  problem  than  solve  it,  or 
that  thej  put  the  very  consciousness  of  the  problem  in  pjaoe 
of  the  eolation  of  it.  Science  -is  possible  only  if  we  can 
riss  from  the  particular  to  the  universal,  from  a  rabiective 
view  of  things  as  they  immediately  present  themselves  to 
09  in  perception  to  an  olijeotive  determination  of  them 
tiirough  laws  and  principles  which  have  no  special  relation 
to  any  particular  set  of  events  or  to  any  one  individual 
•object.  But  this  is  only  one  aspect  of  the  matter.  To 
advance  from  a  conception  of  the  world  m'ardim  ad 
wcUviduum  to  one  in  ordine  .ad  tiatMmcm,  and  so  to 
£spount  and  ^minate  what  is  merely  subjective  and 
aeddental  in  our  first  consciousness  of  the  world,  is  the 
beginning  of  knowledge^  But  littie  ia  gained  unless  the 
miversa^  which  we  reach  through  the  negation  of  the 
ptfticnlikrzy  is  more  than  their  mere  negation;  unless  it 
n  a  law  or  principle  by  means  of  which  we  can  explain 
the  particulan.  Kow  the '  defect  of  early  philosophy 
vas  that  its  universal  was  "  the  one  beyond  the  many," 
not  the  **  one  in  the  man-/ — ^in  other  words,  that  it  was 
not  a  law  or  principle  by  which  the  particulsn  subsumed 
uder  it  could  be  explained,  but  simply  the  abstraction 
of  an  element  common  to  them.  *  But  the  process  of 
koowledge  is  a  process  that  involves  both  analysis  and 
ijnthesia,  negation  and  reaffirmation  of  the  particulars 
vith  which  we  start  If  we  exaggerate  the  former  aspect 
of  it,  we  enter  upon  the  via  neyaliva  of  the  mystics,  the 
way  of  pure  abetraction  and  negation,  which  would  open 
the  mind  to  the  ideal  reality  of  things  simply  by  shutting 
it  to  an  the  pere^tions  of  sensible  phenomena.  And,  if  we 
ioQow  out  ibh  method  to  its  legitimate  result,  we  must 
treat  the  highest  abstraction,  the  abetraction  of  Beings  as  if 
it  were  the  sum  of  all  reality,  and  the  Neo-Flatonio  ecstasy 
is  which  all  distinction,  even  the  distinction  of  rabjeot  and 
object,  la  lost  as  the  only  attitude  of  mind  in  which  truth 
csa  be  apprehended. 

In  the  philosophy  of  the  Socratio  school  we  find  the  first 
attempt  jat  a  8yt(ematie  as  opposed  to  an  ahdraei  theory — 
ths  fint  attempt  to  bring  together  the  one  and  the  many, 
lad  so  to  determine  the  former  that  it  should  throw  light 
Bpcn  the  latter.  Tet  even  in  Plato  the  tendency  to  oppose 
the  univeraal  to  the  particular  is  stronger  than  the 
tadeney  to  relate  them  to  each  other,  and  in  some  of  his 
dialfignee,  as,  #^.,  in  the  Phmdo^  we  find  a  near  approach 
to  that  identification  of  the  process  of  knowledge  with 
ibstzaetion  which  is  the  charaeteristio  of  mysticism. 
Aristotle^  therefore,  had  some  ground  for  taking  the  Platonic 
principle  that  **  the  real  is  the  universal  *  in  a  sense  which 
wrlndes  the  reality  of  the  individual  Tet,  though  he 
drteeted  Plato's  error  in  opposing  the  universal  to  the 
ptftaenlar,  and  though,  at  the  same  time,  he  did  not 
e&tirely  loae  sight  of  the  truth  which  Plato  had  exagger- 
Ued,  that  the  particular  is  intelligible  only  ihrough  the 
aaiversal,  Aristotle  was  not  able  to  escape  the  influence 
cf  that  dualism  which  had  marred  the  philosophy  of  his 
predecessor.  Hence  the  effect  of  his  protest  against  a 
pkOosophj  of  abstraction  was  partly  neutralised  by  his 
leparation  between  the  dirine  Being  as  pure  form  and 
B&ture  as  the  unity  of  form  and  matter,  ami  again  by  hie 
•eparation  of  the  pure  reason  which  apprdhends  the, 
forms  of  things  from  the  perceptions  of  sense  which  deal' 
vith  forma  realixed  in  matter.  And  after  AristoUe's  time* 
the  tendency  of  philosophy  was  more  and  more  to  withdraw 
irom  contact  with  experience.  The  Neo-Piatonio  phUo- 
Mphy,  and  the  diristian  theology  which  was  so  strongly 


Inflnenoed  by  it,  contained,  indeed,  an  idea  of  the  lecon- 
ciliation  of  Gkxl  and  nature^  and  hence  of  form  and  matter, 
which  must  ultimately  be  fatal  to  dualism,  and  therefore  to 
the  method  of  mere  abstraction.  But  the  explicit  meaning 
of  the  philosophy  of  the  Middle  Ages  was  still  dualistic^ 
and  the  mode  in  which  the  Aristotelian  formula) .  were 
wrought  into  the  substance  of  CSiristian  doctrine  by  tiie 
scholastics  tended  more  and  more  to  conceal  that  idea  of 
I  the  unity  of  opposites  which  was  involved  in  Christianity. 
Hence  medieval  realism  presented,  in  its  most  one-sided 
iorm,  the  doctrine  that  **  the  real  is  tiie  universal,''  meaning 
by  the  universal  nothing  more  than  the  abstract.  And,*  as 
a  natural  consequence,  the  modem  insurrection  of  the 
scientific  spirit  against  scholasticism  took  its  start  from 
an  equally  bald  and  one-aided  assertion  of  the  opposite 
principle^  that  "  the  real  is  the  individual,'  meaning  by 
that  tne  individual  of  immediate  perception.  If  Platomsm 
had  dwelt  too  exclusively  on  one  aspect  of  the  process  of 
knowledge,  via.,  that  it  seeks  to  rise  above  the  particular,  the 
sensible,  the  subjective,  to  the  universal,  the  intelligible,  the 
oljective,  as  if  in  the  latter  alone  were  reality  to  1^  found, 
modem  men  of  science  leamt  from  their  first  nominalistie 
teachers  to  regard  the  universal  as  nothing  more  than  an 
abbreviated  expression  for  the  particulars,  and  science  itself 
as  a  mere  generalisation  of  the  &cts  of  sensible  perception. 
But  this  view  of  scientific  knowledge,  as  a  mere  reaffirma- 
tion of  what  is  immediately  given  in  sense^  ii  as  imperfect 
as  the  oppoeite  theory,  which  reduces  it  to  the  mere 
negation  of  what  is  so  given.  An  ideal  world  utterly 
and  entirely  divorced  from  the  phenomenal,  and  an  ideal 
world  which  is  simply  a  repetition  of  the  phenomenal, 
are  equally  meaningless.  The  processej  of  science  have 
both  a  negative  and  a  positive  side ;  they  involve  a  nega* 
tion  of  the  particular  as  it  is  Immediately  presented  in 
sense^  but  only  with  a  view  to  its  being  reaffirmed  with  a 
new  determination  through  the  univeraed.  The  fact  as  it 
is  first  presented  to  us  is  not  the  fact  as  it  is ;  for,  though 
it  is  from  the  fact  as  given  that  we  rise  to  the  knowledge 
of  the  law,  it  is  the  law  that  first  enables  us  to  understand 
what  the  fact  really  means.  Our  first  consciousness  of 
things  is  thus,  not  an  immovable  foundation  upon  which 
science  may  build,  but  rather  a  hypothetical  and  self-con- 
tradictory starting-point  of  investigation,  which  becomes 
changed  and  transformed  as  we  advance^ 

The  nominalism  of  scientific  men  in  modem  times  is  due 
to  two  special  causes,  one  of  which  has  already  been 
mentioned.  It  is  partly  due  to  the  traditions  of  a  time 
when  mediaeval  realism  was  the  great  enemy  of  science 
The  Baconian  protest  against  the  " anticipation  of  nature" 
was  a  relative  trath  when  it  was  urged  against  a  class  of 
writers  who  rappoeed  that  trae  theories  could  be  attained 
without  regard  to  facts ;  the  Baconian  assertion  of  the 
necessity  of.  attending  to  axidinata  mtdia  was  the  necessary 
correction  of  the  tendenciee  of  mystics,  who  supposed  that 
philosophy  could  attain  its  end  by  grasping  at  once  at 
absolute  uni^,  and  contented  themselveH^  therefore,  with 
a  unity  whi<m  did  nothing  to  exphdn  the  differences. 
But,  when  the  former  was  turned  into  the  dogmatic 
assertion  that  the  mind  is,  or  ought  to  be^  pasriy®  in  the 
process  of  knowledge,  as  having' in  itself  no  principle  for  the 
explanation  of  things,  and  when  the  latter  wee  turned  into 
the  dogmatic  assertion  that  science  can  only  proceed  from 
part  to  part  and  never  from  the  whole  to  tiie  parts,  these 
relative  troths  became  a  source  of  error.  And  this  error 
.  was  confirmed  and  increased  by  the  mistaken  views  of  those 
.'who  first  tried  to  correct  it.  For  these,  admitting  that 
scientific  truth  is  entirely  derived  from  external  experience^ 
only  ventured  to  assert  tiie  existence  of  a  priori  knowledge 
alongside  of,  and  in  addition  to,  that  which  is  a  posteriori. 
In  other  words,  iSsifsy  sought  in  inner  experience  a  basis  for 
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tfkOBO  belieft.  wliich  outward  ezperience  seemed  unable  to 
■upport  But  thifl  basis  was  soon  found  to  be  treacherous. 
i  Introspection,  observation  of  tbe  inner  life  as  opposed  to 
and  distinguished  from  the  outer  life,  could  be  onl^  an 
obserration  of  the  fapts  of  the  individual  consciousness  as 
soeh;  and  to  base  religion  and  morality  on  such. a  founda- 
tion was  to  treat  God  and  right  as  subjective  phenomena, 
which  do  not  necessarily  correspond  to  any  objective 
reality.  Nor  was  this  conclusion  really  evaded  by  the 
assertion  of  the  self-evidencing  necessity  of  such  ideas  and 
beliefs,  or  of  the  principles  upon  whid^  they  are  founded. 
For  tlUs  necessity,  as  a  subjective  phenomenon,  might  be 
accounted  for  otherwise  than  by  the  supposition  of  their 
objective  validity.  Such  scepticism,  further,  was  favoured 
by  the  progress  of  science,  which,  as  it  advanoed  from 
physics  to  biolbgy  and  sociology,  became  more  and  more  in- 
consistent with  the  idea  of  an  absolute  breach  between  inner 
and  outer  experience,  and  narrowed  the  sphere  i^hich  had 
been  hitherto  reserved  for  the  former.  Man,  it  was  urged,  is 
but' a  part  in  a  greater  whole,  not  exempted  from  the  law 
of  action  and  reaction  which  connects  all  parts  of  that 
whole  with  each  other.  His  individual  life  contains  only 
a  few  links  in  a  chain  of  causation  that  goes  back  to  a 
beginning  and  onward  to  an  end  of  which  he  knows 
nothing.  And,  as  Spinoza  says,  trit  qua  vna^^uxfue  ret  in 
exittendo  pertwerai  a  eatuis  exttmit  infinite  tuperatur. 
Hence  to  treat  ideas  which  are  only  states  of  the  individual 
consciousness  as  the  explanation  of  the  world,  instead  of 
treating  them  as  phenomena  to  be  explained  by  its  relation 
to  that  world,  teemed  to  be  an  absurdity.  The  particular 
beliefs  and  tendencies  of  the  mind  were  to  be  regarded, 
not  as  nltimate  facts  in  reference  to  which  everything 
is  to  be  interpreted,  but  rather  as  facts*  which  are 
themselves  to  be  referred  to  more  general  causes  and 
laws.  It  thus  appeekred  that  the  attempt  to  divide  truth 
into  an  a  potUrimi  and  an.  a  priori  part,  the  latter  of 
which  should  find  its  evidence  in  an  inner  experience 
as  the  former  in  an  outer  expierience,  is  an  illusive  pro-* 
cess.  If  the  a  priori  \b  reduced  to  the  level  of  the  a 
posUriori,  it  becomes  impossible  to  base  on  the  a  priori 
aiiy  beliefs  that  go  beyond  the  range  of  subjective 
experience.  If  the  self  and  the  not-self  are  taken  simply 
as' different  finite  things,  which  we  can  observe  in  turn, 
their  relations  must  be  brought  under  the  general  laws  of 
the  connexion  of  finite  things  with  each  other ;  and  the 
phenomena  of  mind  must  be  treated,  like  the  phenomena 
of  matter,  as  facts  to  be  accounted  for  according  to  these 
laws. 

But  this  of  itself  indicates  a  way  of  escape  both  from 
the  introspective  theory  and  from  the  empiricism  to  which 
it  is  opposed.  Foe  it  suggests  the  question — What  is  the 
source  of  those  very  laws  which  guide  the  procedure  of 
science  in  accounting  for  facts,  psychological  facts  among 
others  t  When  a  scientific  psychologist  of  the  modern 
school  attempts  to  show  how  by  habituation  of  the 
individual  and  the  race  the  necessity  of  thought  expressed 
in  the  law  of  causation  was  produced  in  the  minds  of  the' 
present  generation  of  men,  it  is  obvious  that  his  whole 
investigation  and  argument  presuppose  the  law  whosr 
genesis  he  is  accounting  for.  A  glaring  instance  ci  such 
circular  reasoning  is  found  in  the  writings  of  the  most 
prominent  representative  of  the  school  in  the  present  day. 
Mr  Spencer  begins  by  laying  down  as  a  first  postulate  of 
science  that  necessity  of  thought  must  be  taken  as  a 
criterion  of  truth.  It  is  by  the  continual  aid  of  this 
postulate  that  he  constructs  his  system  of  nature,  and 
finally  his  psychological  theory  of  the  development  of 
conaciousness  in  man.  Yet  the  main  jobject  of  this 
peychological  theory  seems  to  be  to.  account  tat  -the  very 
AeoMiitief  with  which  the  author  starts.    Obviously  such  a 


philosophy  contains  elements  of  which  the  author  m 
imperfectly  conscious;  for  it  ihvolvee  that  mind  is  not 
only  the  last  product  but- the  first  presuppositioii  of 
nature,  or,  in  other* words,  that  in  mind  nature  retuma 
(Upon  its  first  principle.  •  But  to  admit  this  is  at  once  to 
lift  the  conscious  being  as  such  above  the  position  wbich 
ue  would  hold  as  merely  a  finite  part  of  a  finite  world.  It 
is  to  assert  that  nature  has  an  essential  relation  to  a  con- 
sciousness which  is  developed  in  man,  and  that  in  the 
growth  of  this  consciousness  we  have,  not  an  evolution 
which  is  the  result  of  the  action  of  naturo  as  a  system  of 
external  causes  upon  Aim,  but  an  evolution  in  which  nature 
IB  really  "coming  to  itself,"  t.tf.,  coming  to  self-conscioos- 
ness,  in  him. 

Now  it  yrM  Kant  who  first — though  with  a  certain 
limitation  of  aim — brought  this  idea  of  the  relativity 
of  thought  end  being  to  the  consciousness  of  the  modem 
world.  In  the  Critique  of  Pure  Reason^  thought,  indeed, 
b  not  set  up  as  an  absolute  prius^  in  relation  to  which  all 
existence  must  be  conceived,  but  it  is  set  up  as  the  prt'us 
of  experience,  and  so  of  all  existences  which  are  objects  of 
our  knowledge.  Experience  is  for  Kant  essentially  relative 
to  the  conscious  self;  it  exists  through  the  necessary 
subsumption  of  the  forms  and  matter  of  sense  under  the 
categories,  as,  on  the  other  hand,  the  consciousness  of  self 
is  recognized  as  essentially  dependent  on  this  process.  On 
this  view,  the  a  priori  and  a  }K>steriori  factors  of  exjierienco 
do  not  really  exist  apart  as  two  separate  portions  of 
knowledge.  If  they  are  severed,  each  loses  all  its  mean- 
ing. '  Perceptions  in  themselves  are  void ;  categories  in 
themselves  are  empty.  We  do  not  look  outwards  for  one 
kind  of  truth  and  inwards  for  another,  nor  do  we  e/en, 
by  an  external  process,  bring  facts  given  as  contingent 
under  principles  recognized  as  necessary  ;  but  the  a  priori 
is  the  condition  under  which  alone  the  a  posteriori  exists 
for  us.  EvQu  if  it  is  allowed  that  the  facts  of  inner  and 
outer  experience  contain  a  .contingent  element  or  matter, 
given  under  the  conditions  of  time  and  s^Mice,  yet  neither 
time  nor  space  nor  the  facts  of  experience  conditioned  by 
them  exist  for  us  except  as  elements  of  an  experience 
which  IB  organised  according  to  the  categories. 

This  is  the  essential  truth  which  Kant  had  to  ezpresa. 
It  is  marred  in  his  statement  of  it  by  the  persistent 
influence  of  the  abstract  division  between  contingent 
matter  given  from  without  and  necessary  prinsi|4ea 
supplied  from  within,  a  division  essentially  inconsistent 
with  the  attempt  to  show  that  the  contingent  matter  is 
necessarily  subsumed  under  these  principles,  and  indeed 
exists  for  us  only  as  it  is  so  subsumed.  But  Kant  himself 
puts  into  our  hands  the  means  of  correcting  his  own 
inadequacy,  when  he  reduces  the  inaccessible  thing  in  itself, 
which  he  at  first  speaks  of  as  affecting  our  sensibility  and 
so  giving  rise  to  the  contingent  matter  of  experience,  to  a 
noumenon  (koov/acvo^)  which  is  projected  by  reason  itself. 
The  Dialectic  exhibits  the  idea  of  thought  as  not  only 
constituting  finite  experience  but  also  reaching  beyond  it, 
though  as  yet  only  in  a  negative  way.  The  mind  is,  on 
this  view,  so  far  unlimited  that  it  knows  its  own  limits ;  it 
is  ponscious  of  the  defects  of  its  experience,  of  the  con- 
tingency of  its  sensible  matter,  and  the  emptiness  and 
finitude  of  its  categories ;  and  by  reason  of  this  conscious- 
ness it  is  always  seeking  in  experience  an  ideal  which  it  is 
impossible  to  realize  there.  Thought  measures  experience 
by  its  own  nature,  and  finds  it  wanting.  It  demands 
a  kind  of  unity  or  identity  in  its  objects  which  it  is  unable 
to  •  find  in  the  actual  objects  of  experience.  It.  is  this 
demand  of  reason  which  lifts  man  above  a  mere  animal 
existence,  and  foroes  him  by  aid  of  the  categories  to 
determine  the  matter  of  sense  as  a  world  of  objects ;  yet,  as 
;  this  finite  world  of  experience  can  never  satisfy  the  demand 
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of  reason,  the  consciousness  of.it  is  immediately  com- 
bined with  the  consciousness  of  its  limited  and  phenomenal 
character.  The  student  of  the  Critique  of  Pure  Jiecuan 
cannot  bat  recognize  the  strange  balance  between  the  real 
and  the  phenomenal  in  which  it  ends,  allowing  to  man  the 
consciousness  of  each  so  far  as  to  enable  him  to  see  the 
defects  of  the  other, — so  that  by  aid  of  the  pure  identity  of 
reason  he  can  criticize  and  condemn  the  "  blindness  **  or 
anresolTed  difference  of  experience,  and  by  means  of  the 
concreteness  and  complexity  of  experience  he  can  condemn 
the  "  empty  "  identity  of  reason. 

In  order,  however,  ^  understand  the  full  bearing  of 
Kant's  criticism  of  knowledge,  and  at  the  same  time  to  find 
the  meeting-point  of  the  opposite  currents  of  thought  which 
sltemately  prevail  in  it,  it  will  be  necessary  to  consider 
the  subject  a  little  more  closely.  The  lesson  of. the  Critique 
may  be  gathered  up  into  two  points.  In  the  first  place, 
it  is  a  refutation  of  the  ordinary  view  Of  experience  as 
something  immediately  given  for  thought  and  not  con- 
stituted- by  it  In  the  second  place,  it  is  a  demonstration 
of  the  merely  phenomenal  character  of  the  objects  of 
experience,  i.e.,  the  demonstration  that  the  objects  of 
experience,  even  as  determined  by  science,  are  not  things 
in  themselves.  Both  these  results  require  to  be  kept 
clearly  in  view  if  we  would  understand  the  movement  of 
thought  excited  by  Kant.  On  the  one  hand  Kant  had  to 
teach  that  what  .is  ordinarily  regarded  as  real,  the  world 
of  experience,  is  transcendently  ideal,  i.e.,  is  determined  as 
real  by  a  priori  forms  o/  thought.  On  the  other  hand  he 
had  to  teach  that  the  world  so  determined  is  empirically 
and  not  transcendentally  real,  t.e.,  its  reality  is  merely 
phenomenal  With  the  former  lesson  he  met  the  man  of 
science,  and  compelled  him  to  renounce  his  materialistic 
explanation  of  the  world  as  a  thing  which  exists  in 
iadependence  of  the  mind  that  knows'  it  The  world  we 
know  is  a  world  which  exists  only  as  it  exists /or  ut^  for 
the  thinking  subject;  hence  the  thinking  subject,  the  ego, 
cannot  be  taken  as  an  object  like  other  objects,  an  object 
the  phenomena  of  which  are  to  be  explained  like  other 
phenomena  by  their  place  in  the  connexion  of  experience. 
Having,  however,  thus  repelled  scientific  materialism  by 
the  proof  that  the  reality  of  experience  is  ideal,  Kant 
refuses  to  proceed  to  the  complete  identification  of  reality 
with  ideality,  and  meets  the  claims  of  the  metaphysician 
with  the  assertion  that  the  reality  of  experience  is  merely 
phenomenal.  Hence  he  rejects  any  idealism  that  would 
involve  the  negation  of  things  in  themselves  beyond 
phenomena,  or  the  identification  of  the  objects  of  experience 
with  these  things.  The  reality  we  know  is  a  reality  which 
exists  only  for  us  as  conscious  subjects,  but  thb,  though 
it  is  the  only  reality  we  can  know,  is  not  the  absolute 
reality. 

It  is,  however,  to  be  observed  that  the  nature  of  this 
opposition  between  phenomena  and  things  in  themselves 
leems  to  change  as  we  advance  from  the  Analytic,  w.here 
the  existence  of  such  things  is  presupposed,  to  the  Dialectic, 
where  the  grounds  of  that  presupposition  are  examined. 
At  first  the  opposition  seems  to  be  between  what  ia  present 
in  consciousness  and  what  is  absolutely  beyond  conscious- 
ness. The  matter  of  experience  is  regarded  as  given  exter- 
nally in  the  affections  of  the  sensible  subject, — ^affections 
caused  by  an  unknown  thing  in  itself,  of  which,-  however, 
they  can  tell  us  nothing.  On  the  other  hand  the  form  of 
experience,  the  categories  and  principles  of  judgment  which 
turn  these  affections  into  objects  of  knowledge,  are  not  pure 
expressions  of  the  real  nature,  the  pure  identity,  of  the 
attbject  in  itself,  but  only  products  of  the  identity  of  the 
lelf  in  relation  to  the  sensibility  and  its  forms  of  time 
and  space.  Hence,  on  both  sides  we  must  regard  expe- 
rience as  merely  phenomenal,  alike  in  relation  t9  &e 


noumenal  ODject  and  in  relation  to  the  .noumenal  fubject^ 
which  lurk  behind  the  veil  and  send  forth  into  expe- 
rience on  the  one  side  affections  which  become  objects 
through  their  determinatibn  by  the  unity  of-  thought,  and 
on  the  other  side  an  identity  of  thought  which  becomes 
self-conscious  in  relation  to  the  objects  ao  determined  by 
itself. 

Kant,'  however,  having  thus  answered  the  question  of 
the  possibility  of  experience  by  reference  to  two  things  in 
themselves  which  are  out  of  experience,  is  obliged  to  ask 
himself  how  the  eoneeiouenees  of  these  two  things  •  in 
themselves,  and  the  criticism  of  experience  in  relation  to 
them,  is  possible.  And  here,  obviously,  the  opposition 
can  no  longer-  be  conceived  as  an  opposition  between  that 
wliich  is  and  that  which  is  not  in  consciousness.  For  the 
things  in  themselves  must  be  present  to  consciousness  in 
some  fashion  in  order  that  they  may  be  contrasted  with  the 
phenomena.  If,  therefore,  phenomena  are  now  regarded 
as  unreal,  it  must  be  because  we  have  an  idea  of  recUily  to 
which  the  reality  of  experience  doe%  not  fully  correspond. 
In  the  Analytic  Kant  had  been  speaking  as  if  the  real  con- 
sisted in  something  which  is  not-  present  to  the  conscious 
subject  at  all,  though  we,  by  analysis  of  his  experience, 
can  refer  to  it  as  the  cause  of  that  which  is  so  present 
Now  in  the  Dialectic  he  has  to  account  for  the  fact  that 
the  conscious  subject  himself  is  able  to  transcend  his 
experience,  and  to  contrast  the  objects  of  it  as  phenomenal 
with  things  in  themselves. 

Now  it  is  obvious  that  such  an  opposition  is  possible  only 
so  far  as  the  thought,  which  constitutes  experience,  is  at 
the  same  time  conscious  of  itself  in  opposition  to  the 
experience  it  constitutes.  The  reason  why  experience  is 
condemned  as  phenomenal  is,  therefore,  not  because  it  is 
that  which  exists  for  thought  as  opposed  to  that  which 
does  not  exist  for  thought^  but  because  it  imperfectly 
corresponds  to  the  determination  of  thought  in  itself.  In 
other  words,  it  is  condemned  as  unreal,  not  because  it  is 
ideal,  but  because  it  ia  imperfectly  ideal  And  the  absolute 
.reality  is  represented,  not  as  that  which  exists  without 
relation  to  thought,  but  as  that  which  is  identical  with  the 
thought  for  which  it  b.  In  the  Dialectic,  therefore, 
the  noumenon  is  substituted  for  the  thing  in  itself,  and 
the  noumenon  is,  as  Kant  tells  us,  the  object  as  it  exists 
for  an  intuitive  or  perceptive  understanding,  i.e.,  an  under- 
standing which  does  not  synthetically  combine  the  given 
matter  of  sense  into  objects  by  means  of  categories,  biit 
whose  thought  is  one  with  the  existence  of  the  objects  it 
knows.  It  is  the  idea  of  such  a  pure  identity  of  knowing 
and  being,  as  suggested  by  thought  itself,  which  leads  us 
to  regard  our  actual  empirical  knowledge  as  imperfect,  and 
its  objects  as  not,  in  an  absolute  sense,  real  objects.  The 
noumena  are  not,  therefore,  the  unknown  causes  by  whose 
action  and  reaction  conscious  experience  is  produced ;  they 
represent  a  unity  of  thought  with  itself  to  which  it  finds 
experience  inadequate.  This  higher  unity  of  thought  with 
itself  is  what  Kant  calls  reason,  and  he  identifies  it  with 
the  faculty  of  syllogizing.  Further,  he  finds  in  the  three 
forms  of  syllogism  a  guiding  thread  which  brings  him  to 
the  recognition  of  three  forms  in  which  the  pure  unity  of 
reason  presents  itself  to  us  in  opposition-  to  the  merely 
tynthetic  unity  of  experience,  a  psychological,  a  cosmo- 
logical,  and  a  theological  form.  In  each  of  these  cases 
the  empirical  process  of  knowledge  is  accompanied,  guided, 
and  stimulated  by  an  idea  which  nevertheless  it  is  unable 
to  realize  or  verify.  In  psychology  we  hav^  ever  present 
to  us  an  idea  of  the  identity  of  the  self,  which  is  never 
realized  in  our  actual  self-consciousness,  because  the  self 
of  which  we  are  conscious  is  manifold  in  its  states'  and 
because  it  stands  in  relation  to  an  external  world.  The 
idea  of  simple  identity  is,  therefore^  something  we  may  set 
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before  us  as  the  goal  of  an  ideal  psychology,  to  wliich  we 
may  approximate  in  so  far  as  we  can  trace  unity  of  f aenlt/ 
through  all  the  differences  of  mental  phenomeiia^  but  to 
which  we  can  never  attain  owing  to  the  nature  of  the' matter 
with  which  we  deal  Again,  in  our  scientific  attempts  to 
explain  our  external  experience,  the  unity  of  reason  takes 
the  form  of  an  idea  of  the  world  as  a  completed  infinite 
whole,  which  contains  all  the  objects  known  to'  us  and  all 
other  possible  objects;  but  this  cannot  be  realised  in 
an  ex^rience  which  is  conditioned  by  space  and  time, 
and  is,  therefore,  ever  incomplete.  The  idea  of  totality 
is,  therefore^  an  ideal,  which  guides  and  stimulates  our 
scientific  progress,  without  which  such  a  thing  as  science 
could  not  exist,  but  which  at  the  same  time  can  never  be 
realised  by  science.  Lastly,  the  unity  of  reason  takes  a 
ihiid  form  in  which  identity  and  totality  are  combined, — 
as  the  idea  of  a  unity  in  which  all  differences,  even  the 
difference  of  subject  and  object,  are  transcended, — ^the  idea 
of  a  unity  of  all  things  with  each  other  and  wiUi  the  mind 
that  knows  them.  Tlus  idea  also  is-  one  which  science  can 
neither  surrender  nor  realise.  It  cannot  surrender  it 
without  giving  up  that  striving  after  unity  without  which 
adence  would  not  exist ;  and  it  cannot  realize  it,  for  the 
difference  between  the  world, 'as  it  is  presented  to  us  in 
actual  experience,  and  the  subjective  determination  of 
our  ♦J«<«Wwg  consciousness  cannot  be  overcome.  We  can, 
indeed^  vitB  the  idea  that  the  world  is  an  organic  whole, 
determined  in  relation  to  ad  end  which  consciotisness  sets 
for  itself,  as  an  heurutiG  principle  to  guide  us  in  following 
the  connexion  of  things  with  each  other ;  but,  as  we  cannot 
by  means  of  any  such  idea  anticipate  what  the  facts  of 
external  experience  will  be^  so  we  cannot  prove  that  for  a 
mind  other  than  ours  the  unity  of  things  which  we  repre- 
sent in  this  way  might  not  take  a  quite  different  aspect 
Indeed  we  have  reason  to  think  it  would ;  for,  -while  we 
always  think  of  a  designing  mind  as  using  idaterials  which 
haVe  an  existence  and  nature  independent  of  the  purposes 
to  which  they  are  put^  the  absolute  mind  must  be  conceived 
as  creating  the  mateirials  themselves  by  the  8am»  act 
whereby  they  are  determined  to  an  end.  We  must  con- 
ceive it^  in  shorty  as  an  intuitive  understanding  for  which 
nd  and  means,  objective  and  subjective,  are  one,'orj'  in 
other  words,  as  an  intelligence  whose  consciousness  oi 
itself  is  or  contains  the  existence  of  all  that  is  object 
for  it 

This  new  view  of  the  things  in  themselves  as  noumena 
or  ideab  of  reason  involves  a  new  attitude  of  thought 
towards  them  different  from  that  dogmatic  attitude  which 
IS  provisionally  adopted  in  the  AmUyHc  Aocorduiffly,  we 
now  find  Kant  speaking  of  them,  not  as  things  whi<m  exist 
independently  of  their  being  conceived,  but  as  ''prob- 
lematical conceptions"  of  which  we- cannot  even  determine 
whether  they  correspond  to  any  oljects  at  alL  They  are 
"  limitative  r  notions  which  have  a  negative  value,  in  so  far 
as  they  keep  open  a  vacant  space  beyond-  experience,  but 
do  not  enable  us  to  fill  that  space  with  any  positive  realities. 
They  are  like  dark  lanterns  which  cast  light  upon  the 
empirical  world,  and  show  what  are  its  boundaries,  but 
leave  their  own  nature  in  obscurity.  All  that  we  can  say^ 
of  the  noumenal  self  or  subject  is  that  it  corresponds  to  the 
unity  implied  in  all  knowledge^  but  whether  there  is  such 
a  self,  independent  of  the  process  of  empirical  synthesis 
and  tile  self-consciousness  which  accompanies  that  process, 
we  cannot  telL  All  that  we  can  say  of  the  noumenal  reality 
of  the  objective  world  is  that  it  corresponds  to  the  idea 
of  tha  objects  of  experience  as  a  completed  whole  in  them- 
selves apart  from  .the  process  whereby  we  know  them»  but 
whether  there  is -any  such  real  world  independent  of  the 
process  of  experience  it  is  impossible  'to  say. «  Lastly,  all 
that  we  can  a^y  of  God  is  that  He  eonesponds  to  the  idea 


of  the  unity  of  all  things  witii  the  mind  that  knows  them,— 
an  ideal  which  is  involved  in  all  knowledge,— but  whether 
the  realiation  of  this  idea  in  an  intuitive  understaadiiig 
ia  even  possible  we  have  no  means  of  determining  how- 
ever  we  may  suspect  that  understanding  and  sensibility  are 
"  branches  sprin^ng  from  th&  same  unknown  root"  The 
Criticism  of  Fure  Reattm  ends,  therefore,  in  a  kind  of 
seesaw  between  two  forms  of  consciousness — a  thinking 
consciousness,  which  transcends  experience  and  sets  before 
us  an  idea  of  absolute  reality,  but  which  cannot  attain 
to  any  knowledge  or  even  certitude  of  any  object 
corresponding  to  this  idea,  and  an  empirical  consdoas- 
ness,  which  gives  us  true  knowledge  of  its  objects,  but 
whose  objects  are  determined  as  merely  phenomenal  and 
not  absolutely  real 

The  equipoise  thus  maintained  between  the  empirical 
and  the  intelligible  world  is,  however,  in  the  Cntigme  of 
Practical  Jtedson,  overbalanced  in  favour  of.  the  latter. 
What  the  theoretical  reason  could  not  do  "  in  that  it  was 
weak  through  the  flesh,"  through  its  dependence  on  the 
very  empirical  consciousness  which  it  sought  to  transcend, 
is  possible  to  the  practical  reason,  because  it  is  primarily 
determined  by  itself.  In  our  moral  consciousness  we  find 
ourselves  under  a.  law  which  caUs  upon  us  to  acf  as  beings 
who  are  absolutely  self-determined  or  free,  and  whic^ 
therefore,,  assures  us  that  our  intelligible  self  is  our  real  self, 
and  conclnsively  determines  our  empirical  self  in  contrast 
with  it  as  phenomenal  Thus  the  moral  law  gives  reality 
to  the  'intelligible  world ;  or,  as  Kant  expresses  it^  "  the 
idea  of  an  intelligible  world  is  a  point  of  view  beyond  the 
phenomenal  which  the  reason  sees  itself  compelled  to  take 
up,  in  order  to  think  of  itself  as  practical"  In  other 
words,  the  moral  law  presupposes  freedom  or  determination 
in  the  rational  being  as  such,  and  makes  him  regard  him- 
self, not  merely  as  a  link  in  the  chain  of  conditioned 
existences  in  time  and  space,  but  as  the  original  source 
of  his  own  life.  The  blank  space  beyond  the  phenomenal 
thus  begins  to  be  filled  up  by  the  idea  of  a  free  causality 
which  .again  postulates  a  world  adequate  and  confonn- 
able  to  itself.  And  the  man  who,  as  an  empiric  indiyidii- 
ality,  is  obliged  to  regard  himself  merely  as  an  individual 
being  determined  by  othe^  individual  beings  and  things 
is  authorized  as  a  moral  being  to  treat  this  apparent 
necessity  as  having  its  reality  in  freedom,  and  to  look  upon 
;  himself  as  the  denizen  of  a  spiritual  world  where  nothing 
is  determined  for  him  from  without  which  is  not  simply 
the  expression  of  his  own  self-determination  from  within. 
"Thus  we  have  found,  what  Aristotie  coukl  not  find,  a 
fixed  point  on  whidi  reason  can  set  its  lever,  not  in  any 
present  or  future  world,  but  in  its  own  inner  idea  oi 
freedom,— a  point  fixed  for  it  by  the  immovable  moral 
law,  as  a  secure  basis  from  which  it  can  move  the  human 
will,  even  against  the  opposition  of  all^  the  powers  of 
nature."  *  .  Starting  from  this  idea  of  freedom,  therefore, 
Kant  proceeds  to  reconstruct  for  faith  the  unseen  world, 
which  in  the  Critique^of  Pure  Reaum  he  had  denied  as  an 
object  of  hwwUdge,  Nor  is  he  content  to  leave  the 
two  worlds  in  sharp  antithesis  to  each  other,  but  even  in 
the  Critique  of  Practical  Reaeon,  and  still  more  in  the 
Critique  of  Jutfyment,  he  brings  them  into  relation  to  each 
other,  and  so  gives  to  theoretical  reason  a  kmd  of 
authority  to  use  for  the  expUnation  of  tiie  phenomwial 
world  tiiose  ideas  which  of  itself  it  might  be  mdmed  to 
regard  as  illusive.  • 

In  aU  tiiis,  however,  it  is  difficult  to  avoid  "^^^^  * 
partialretractotionof  Kant's  first  viewas  to  the  irreconcilaWe 
opposition  .of  the  phenomenal  and  the  nomnenal  J<^»^ 
the  first  place,  the  moral  imperative  is  addressea  lo  a  sen 
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wUoli  is  «t  oiM  «iid  the  aame  time  ngerded  in  Bo& 
ebeimcten^  and  which  is  called  upon  to  mbsaine  under  the 
nKxal  law  acts  which  otherwise  derive  their  character  and 
Meaning  from  the  relations  of  the  phenooisnal  world.  That 
the  particolar  nature  of  men  as  phenomenal  individnals 
can  be  the  means  of  realising,  the  nniTersal  law  of  reason  is 
implied  in  all  Eant^s  statements  of  the  latter,  and  particvf- 
larlj  in  his  conception  of  men  as  constituting  together  a 
*' kingdom  of  ends*;  for-it  is  difficult  to  conceiTe  this 
kingdom  othenrise  than  as  an  organic  unitjr  of  society,  in 
which  each  inoiTidual,  by  reason  of  his  spedal  tendencies 
and  capacitiei^  has  a  definite  office  to  fulfil  in  realizing 
the  uniTeml  principle  that  binds  all  the  members  of  the 
kingdom  to  each  other.  The  iwnmvm  bonum,  again,  is 
said  to  consist  in  the  union  of  happiness  with  goodness, 
Le^  of  the  empirical  conditions  of  man's  individual  life  a^ 
a  senaible  sulject  with  the  pure  self-determination  of  the 
intelligible  self ;  and  God  is  postulated  as  a  Deiu  ex 
maekina  to  bipd  together  these  two  unrelated  elements, — 
a  conception  which  shows  the  difficulty  into  which  Kant 
has  brought  himself  by  defining  them  as  unrelated.  Still 
more  obvious  is  the  effort  of  Kant  to  get  beyond  the 
dnaliam  of  his  first  view  of  things  in  the  Critique  of 
JwigwtenL  For  in  that  work  he  maintains  that  the  oon- 
■dooiness  of  the  beautiful  and  the  sublime  is  or  involves 
a  harmony  of  the  understanding  or  the  reason  with  sense ; 
and,  what  is  still  more  important,  he  points  out  that  the 
idea  of  organic  unity,  without  which  we  cannot  explain  the 
phenomena  of  life,  contains  in  it  a  possibility  of  the  recon- 
ciliation of  freedom  and  necessity,  of  the  inteUigible  and  the 
phenomenaL  This  idea,  he  argues,  we  are  authorised  by 
oor  moral  consciousness  to  apply  to  the  whole  course  of  the 
things  in  the  phenomenid  world,  and  so  to  regard  it  as  a 
proowa  to  realise  tiie  moral  ideal  No  doubt  he  again 
partially  retracts  this  view  when  he  declares  that  we  must 
treat  the  idea  of  final  causality  as  merely  a  ta^^ecftw 
principle  of  judgment,  which,  even  in  the  case  of  livi^ 
beings,  Is  to  be  regarded  only  as  necessary  for  us  as  finite 
inteOigencea.  But  such  saving  clauses,  in  which  Kant 
reenxB  to  the  dualism  with  which  he  start^  cannot  hide 
from  us  how  near  he  has  come  to  fhe  renunciation  of  it. 

^Tben  we  regard  Kant  in  this  way  as  asserting  from  one 

point  of  view  an  absolute  limit  which  from  another  point 

of  'view  he  permits  us  to  transcend,  it  becomes  obvious 

that  his  philosophy  is  in  an  unstable  equilibrium,  which 

esnnot    but  be   disturbed  by  any  one  who  attempts  to 

develop  or  even  to  restate  his  ideas.     Hence  we  need  not 

vonder  that  those  who  take  in  earnest  his  denunciations 

of  anj  attempt  to  transcend  experience  generally, — ^like 

ftofeaeor  Hudey, — reject  as  worthless  all  Kant's  later  work; 

sad  that,  on  the  other  side,  those  who  take  in  earnest  his 

ideas  of  freedom,  of  organic  unity,  of  an  intuitive  under- 

•tsnding;  and  of  a  nmmum  hcmum  in  whibh  freedom  and 

seoessity  *meet  togetiier,  are  compelled  to  break  through 

^   arbitrary   line   which  he   drew  between   knowledge 

ftnd  belief.     In  favour  of  the  former  course  it  is  easy  in 

nsay  places  to  appeal  to  the  letter  of  Kant.     In  favour  of 

the  latter  it  need  only  be  pointed  out  that,  in  Kant's  view, 

sH  experience  rests  upon,  or  is  in  its  development  guided 

by,  diose  ideas  which  yet  he  will  not  permit  us  to  treat  ss 

■nreea  of  knowledge.     Hence  the  principles  of  the  Cn^ijtM 

cumot   legitimately  be  used  against  metaphysic,  except 

by  those  who  are  prepared  to  admit  the  ideas  of  reason,  xq) 

to  th^  point  to  which  he  admits  them,  as  ideas  that  limit 

•nd  direct  our  experience, — ^while  rejecting  all  use  of  them 

lo  cast  Hgfat  upoii-that  which  is  beyond  experience.     In 

other  woid%  they  must  maintain  the  possibility  of  a  purely 

BSfiKtive  knowledge^  of  the  knowledge  of  a  limit  by  one 

«bo  yet  cannot  go  beyond  it.     They  must  shoiqr  how  we 

csa  have  an  ideal  of  knowledge  which  enables  us. to  criticize 


ezpeneDoe  without  enablihg  us  to  transform  it ;  Ehey  must 
show  how  ideas  of  the  supersensible  can  so  far  be  present 
to  our  thought  as  to  make  visible  the  boundaries  of  the 
prison  cf  sense  in  which  we  are  confined^  without  in  any 
way  enabling  us  to  escape  from  it 

Is  this  possible  1  We  may  gather  up  the  Kantian 
antithesiB  in  the  assertion  that  experience  is  the  imperfect 
realixation-of  an  ideal  of  knowledge,  derived  from  resson, 
with  materials,  derived  from  sense  and  understanding,  the 
nature  of  whidi  is  such  that  th£^  can  never  be  brought 
into  correspondence  witk.the  ideal.  But  this  ideal,  in  all  its 
ihree  forms,  as  we  have  seen,  is  simply  the  idea  of  a  pure 
unity  or  identity  in  which  all  differences  are  lost  or 
dissolved — ^whether  they  be  the  diflierences  of  the  inner  or 
of  the  outer  life,  or  finally  t&i  difference  of  inner  and 
outer,  subjective  and  oljective,  from  each  ^ther.  Kant's 
view  -therefore  is,  in  effect^  this,  that  th6ught  carries 
with  it  the  consciousness  of  an  identity  or  unity,  to  which 
our  actual  experience  in  none  of  its  forms  fully  corresponds. 
On  the  other  hand,  Kant  does  not  hesitate  equally  to  con- 
demn the  identity  of  thought  as  "empty"  and  subjective, 
because  it  does  not  contain  in  itself  nor  dfcin  evolve  from 
itself  the  complex  matter  of  experience.'  But  this 
alternate  condemnation  of  experience  as  unreal  from  the 
point  of  view  of  the  ideas,  and  of  the  ideas  as  unreal  from 
the  point  of  view  of  experience,  seems  to  show  that  (otA  are 
unreal,  as  being  abstract  elements,  which  have  no  value  savd 
in  their  relation  to  each  other,  and  which  lose  alli;heir  mean- 
ing when  separated  from  the  unity  to  which  they  belong 
Aax)rding  to  this  view,  ideas  and  experience,  noumena 
and  phenomena,  if  they  are  opposed,  are  also  necessarily 
related  to  each  other.  If  our  empirical  consciousness  of 
the  worid  of  objects  in  space  and  time,  as  determined  by 
the  categories,  does  not  correspond  to  the  unity  or  identity 
of  thon^t  which  is  our  ideal  of  knowledge,  yet  that  idea 
of  unily  or  identity  is  set  up  by  thought  in  relation  to 
experience,  and  cannot,  thexefore,  be  essentially  irrecon' 
dlable  witii  it.  Ihe  two  terms  may  be  opposed,  but  their 
opposition  cannot  be  absolute^  seeing  tiiat  they  are  in 
essential  relation  to  each  other.  It  is  a  great  logical  errox 
not^  discern  that  a  negative  relation  in^  still  a  relation, 
i.tf.,  that  it  has  a  positive  unity  beyond  it.  This  positiye 
unity  may  not,  indeed,  be  consciously  present  to  us  in 
our  immediate  apprehension  of  the  relation  in  question, 
but  it  is  necessarily  implied  in  ii  Now  it  is  just  because, 
in  his  separation  ol  noumena  and  phenomena,  Kant  omits 
to  note  their  essential  relativity  that  he  is  forced  to  regard 
the  former  as  a  set  of  abstract  identities  of  which  nothing 
can  be  known,  and  the  latter  as  the  imperfect  products  of 
a  synthesis  which  can  never  be  completed  or  brought  to  a 
true  unity.  Tet  the  value  of  his  whole  treatment  of  the 
ideas  of  reason'^in  relation  to  our  intellectual  and  moral 
experience  arises  from  the  fact  that  in  practice  he  does 
not  hold  to  this  abstract  separation  of  the  two  elements. 
Ideas  absolutely  incommensurable  with  experience  could 
neither  stimulate  nor  guide  our  empirical  synthesis ;  they 
could  not  even  be  brought  into  any  connexion  with  it 
When,  therefore,  Kant  brings  them  into  this  connexion,  he 
necessarily  alters  their  meaning.  Hence  the  pure  abstfact 
identity  whidi  excludes  all  <£fference  is  changed,  in  its 
applicati^m,  into  the  idea  of  an  organic  unity,  of  which  the 
highest  type  is  found  in  self-consciousness,  with  its  trans* 
parent  difference  of  the  subjective  and  objective  self.  It 
would  be  absurd  and  meaningless  to  say  that  science  seeks  to 
reduce  experience  to  an  abs^act  identity,  in  which  there  is 
no  difference,  unless  for  this  were  tacitly  substituted  what 
is  really  an  entirely  different  proposition,  that  science  seeks 
to  find  in  the  infinitely  diversified  world  of  space  and  time 
that  unity  in  difference  of  which  self-consciousness  has  in 
itself  the  pattern.     It  is  in  reference  to  the  former  kind 
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of  identity — the  abstract  oneness  of  focmal  logio->tbat 
Kant  proves  that  it  is  impossible  for  ezperionce  to  be 
made  {^equate  to  ideas.  But  it  is  only  of  the  latter  kind 
of  identity — the  oneness  of  self-consciousness — ^that  it  can 
be  said  that  it  furnishes  a  guiding  principle  to  scientific 
investigation  or  an  ideal  of  knowledge.  The  same  con- 
fusion is  still  more  evident  in  Kant's  account  of  our  moral 
experience,  in  dealing  with  which  he  directly  attempts  to 
get  synthetic-  propositions  out  of  the  pure  identity  of 
reason,  in  other  words,  to  draw  definite  moral  laws  out 
of  the  logical  principle  of  non-contradiction.  Whatever 
success  he  attains  is  gained  by  substituting  for  the  formal 
principle  of  self-consistency  the  positive  idea  of  consistency 
with  the  self  and  again  by  conceiving  this  self  as  a  concrete 
individual,  the  member  of  a  society,  and  so  standing  in 
essential  relation  to  other  seWes.  The  pure  abstraction 
from  all  the  external  results  of  action  and  from  all  motives 
of  desire,  which  at  the  beginning  of  the  Jfeiaphysie  of 
Ethics  Kant  declares  to  be  essential  to  morality,  is  modified 
and  indeed  transformed,  as  we  go  on,  by  the  admissions 
that  other  rational  beings  are  not  external  to  us  in*  any 
sense  that  excludes  their  good  from  being  an  end  of  our 
Andeavour,  and  that  the  desires  are  not  irrational  and 
immoral  except  in  so  far  as  they  are  directed  to  the 
pleasures  of  the  sensuous  individual  (which  in  a  conscious 
being  they  never  entirely  are).  Both  in  the  speculative 
and  in  the  practical  sphere,  therefor^,  the  absolute  opposi- 
tion of  the  ideal  or  noumenal  to  the  empirical  disappears, 
as  soon  as  Kant  attempts  to  apply  it.  For  in  both  the 
abstract  identity  of  formal  logic,  which  is  really  the 
meaning  of  the  noumenon  as  absolutely  opposed  to  and 
incommensurable  with  experience,  gives  way  to  the  unity 
of  self -consciousness, — a  unity  which  is  so  -  far  from  being 
absolutely  opposed  to  the  difference  of  the  empirical 
consciousness  that  it  necessarily  implies  it.  For  self- 
consciousness  presupposes  the  consciousness  of  objects; 
though  it  is  opposed  to  that  consciousness,  it  is  essentially 
correlated  with  it,  and  therefore  its  opposition  cannot  be 
regarded  as  absolute,  or  incapable  of  being  transcended. 

These  considerations  may  throw  some  light  on  the 
relation  of  the  Analytic  and  Dialectic  of  Kant,  and  on  the 
nature  of  the  opposition  oC^  noumenon  and  phenomenon 
as  it  is  presented  in  the  latter.  In  the  deduction  of  the 
categories,  .Kant  pointed  out  the  essential  relation  of  the 
objective  world  of  experience  to  what  he  called  the 
"transcendental  unity  of  apperception";  t.tf.,  he  pointed 
out  that  the  unity  of  consciousness  is  implied  in  all  its 
objects.  This  unity,  he  further  showed,  must  be  conceived 
as  "capable  of  self -consciousness  ";  but  it  actually  becomes 
conscious  of  self  only  in  relation,  though  also  in  opposi- 
tion, to  the  other  objects  determined  by  it.  Now  it  is  this 
consciousness  of  itself  in  opposition  to  other  objects  which 
is  the  source  of  Kant's  "  ideas  of  reason,"  of  the  dissatisfac- 
tion of  the  mind  with  its  empirical  knowledge,  even  in  its 
scientific  form,  and  of  the  demand  for  a  higher  kind  of  know- 
ledge to  which  experience  is  not  adequate.  That  a  standard 
is  set  up  for  experience  by  which  it  is  condemned  Ib  simply 
a  result  of  the  further  development  of  that  unity  which  is 
implied  in  experience — a  result  of  the  progress  of  thought 
from  consciousness  to  self-consciousness,  and  of  the  contrast 
between  the  former  and  the  latter.  The  problem  with 
which  Kant's  Dialectic  attempts  to  deal,  and  which  it  treats 
as  insoluble,  is,  therefore,  simply  the  problem  of  raising  eoii- 
sciousTW  to  the  form  of  self-eonscioutness ;  in  other  words,  of 
attaining  to  a  Jcnowledge  of  the  world  of  experience  as  not 
merely  a  "  synthetic,"  and  therefore  imperfect,  unity  of  things 
external  to  eachj>ther,  but  as  an  organic  unity  of  transparent 
difTerencee,  a  self-difierentiatinft  self-integrating  unity,  such 
as  seems  to  be  presented  to  ns  in  pure  self-consciousness, 
^r  can  this  problem  be  regarded  as  insoluble;  for  the 


unity  of  self-conscioosness  is  identical  with  the  unity  of 
consciousness ;  it  is  only  that  unity  become  self-conscioua. 
Hence  the  point  of  view  at  which  consciousness  and  self* 
consciousness  seem  to  be  absolutely  opposed  to  each  other, — 
the  highest  point  of  view  which  Kant  distinctly  reaches, — 
can  be  regarded  only  as  a  stage  of  transition  from  the  point 
at  which  their  relative  difference  and  opposition  is  not  yet 
developed  to  the -point  at  which  they  are  seen  to  be  the 
factors  or  elements  of  a  still  higher  unity. 

The  later  philosophy  of  Germany,  from  Kant  to  Hegel, 
is  little  more  than  the  development  of  the  idea  just  stated 
in  its  twofold  aspect.  In  the  first  place,  it  is  an  attempt 
to  show  what  is  involved  in  the  idea  of  thought  or  self- 
cOnsciousness  as  in  itself  an  organic  whole,  a  many-in-one, 
a  unity  which  expresses  itself  in  difference,  yet  so  that  the 
difference  remains  transparent,  and  therefore  is  immediately 
recognized  as  expression  of  the  unity.  In  the  second 
place,  it  is  an  attempt  to  bridge  over  the  difference  between 
thought  or  self-consciousness  and  the  external  world  of 
experience,  and  to  show  that  this  opposition  also  is 
subordinated  to  a  higher  unity.  Or,  to  put  it  more  directly, 
the  idealistic  philosophy  of  Germany  seeks,  on  the  one 
hand,  tu  develop  a  logic  or  mctaphysic  which  bases  itself, 
not,  like  formal  logic,  on  the  idea  of  bare  identity,  but  on 
the  idea  of  self-consciousness;  and,  on  the  other  hand,  to 
show,  in  a  philosophy  of  nature  and  spirit,  how,  by  means 
of  this  logic,  the  opposition  of  thought  to  its  object,  or 
of  the  a  priori  to  the  a  posteriori  in  knowledge,  may  be 
transcended.  In  the  third  and  fourth  sections  'of  this 
article  something  more  will  be  said  of  the  manner  io 
which  this  task  was  fulfilled.  -Here  only  a  few  words  are 
necessary  to  sum  up  the  results  reached,  and  to  give  more 
distinctness  to  the  new  ideal  of  knowledge  which  those 
results  suggest  We  have  seen  that  Kant's  critical  attitude 
involved  two  things, — on  the  one  hand,  the  assertion  that 
the  existence  we  know  is  necessarily  existence  for  thought, 
and,  on  the  other  hand,  the  denial  that  that  which  exists 
for  our  thought  is  absolute  reality,  a  denial  which  again 
involves  the  presence  to  our  thought  of  an  ideal  of  know- 
ledge,  by  which  our  actual  knowledge  is  condemned. 
This  ideal,  however,  was  falsely  conceived  by  Kant  as  an 
identity  without  any  difference,  and,  in  this  sense,  he  does 
not  hesitate  to  apply  it  even  to  self-consciousness  itself. 
For,  in  a  remarkable  passage,^  he  attempts  to  prove  that 
the  consciousness  of  self  is  not  a  knowledge  of  the  self,  by 
a  simple  reference  to  the  duality  .of  the  self  knowing  and 
the  self  known,  arguing  that  the  ego  "stands  in  its  own 
way,"  just  because  it  exists  only /or  itself  ^  i,e.,  because  in 
knowing  itself  it  presupposes  itself.  Kant  evidently  thinkii 
that  to  know  the  real  self  it  would  be  necessary  to  apprehend 
it  in  simple  identity  as  purely  an  object  without  reference 
to  a  subject,  or  purely  a  subject  without  reference  to  an 
object.  Yet  to  this  it  seems  sufficient  to  answer  that  such 
an  object  or  subject  would  lose  its  character  as  object  or 
subject  and  become  ^qnizalent  to  mere  being  in  general, 
and  that,  as  such  bemg  is  a  mere  abstraction,  to  know  it 
cannot  be  the  ideal  of  knowledge.  If  therefore  there  be  a 
unity  or  identity  of  thought  which  is  not  realised  in  ex- 
perience, and.  in  reference  to  which  we  can  regard  experience 
as  an  imperfect  form  of  knowledge,  it  cannot  be  found  in 
this  abstract  identity  of  being.  In  tnith,  as  we  have  seen,  it 
is  found  in  that  very  idea  of  self-consciousness  which  Kant 
is  criticizing.  Just  because  we  are  self-conscious,  and  there- 
fore oppose  the  unity  of  the  conscious  self  to  the  manifold- 
ness  of  the  world  in  space  and  time,  do  we. seek  m  the 
world  of  space  and*  time  for  a  transparent  unity  which  we 
cannot  at  first  find  there,  -fiut^  when  this  is  seen,  we  find 
in  Kant  himself  the  partial  solution  of  the  difficulty 
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galf^ODteiMiniasB  prwappotes  oonadonsaess ;  for,  while  the 
^iprekeiiaioii  of  objects  in  coneciousness  ib  possible  onlj 
ia  xeUtion  to  the  unity  of  the  self,  yet  it  is  only  in 
nbtioii  to  and  distinction  from  these  objects  that  we  are 
eooscMNU  of  that  unity.  Hence. the  two  opposites,  self 
end  not-fldf,.  are  bound  together,  and  presuppose  a  unity 
whkiL  reveals  itself  in  their  opposition,  and  which,  when 
Bade  explicit,  must  reconcile  them.  If,  therefore,  self- 
cooadoosnesa^  in  its  first  opposition  to  consciousness,  gives 
lias  to  an  ideal  of  knowledge  to  which  our  empirical 
biowiedge  of  objects  is  inadequate,  this  arises  from  the 
hei  that  not  only  empirical  knowledge  but  also  the  ideal 
to  which  it  is  opposed  is  imperfect,  or  that  they  both 
point  to  a  unity  which  is  manifested  in  their  difference, 
and  which  is  capable  of  containing  and  resolving  it.  In 
other  words,  the  opposition  of  science  to  its  ideal,  which 
Kant  has  stated  in  his  AtUinamiet,  is  not  an  absolute 
oppontioo,  bat  one  the  origin  and  end  of  which  can  be 

Tlkia  opposition  reaches  its  highest  point  in  the  con- 
bast  between  the  transparent  unity  of  self -consciousness, 
n  which  the  difference  of  knower  and  known  is  evanescent, 
ind  the  essential  manifoldness  and  sel(-eztemality  of  the 
world  In  space,  in  which  the  differences  seem  to  be  insoluble. 
1¥e  most^  indeed,  think  of  self-consciousness  as  having  life 
in  itidf  and  therefore  as  differentiating  itself  from  itself ; 
bat  this  differentiation  is  held  within  the  limit  of  its  unity, 
it  is  a  separation  of  movements  which  are  separated  only  as 
they  are  anited.  On  the  other  hand,  the  world  in  space 
presents  itself  as  the  sphere  of  external  determination,  in 
which  things  are  primarily  disunited  and  act  only  'as  thoy 
lie  acted  on  from  without,  and  in  which  this  external 
inffoence  never  goes  so  far  as  to  destroy-  their  reciprocal 
externality.  In  this  sense  it  is  that  the  opposition  of  mind 
■ad  matter  was  taken  by^  Descartes,  and  it  is  a  survival  of 
the  same  mode  of  thought  that  leads  many  even  now  to 
draw  absolute  lines  of  division  between  a  prion  and  a 
podaiori,  between  ideas  and  facts,  between  spiritual  and 
oaturaL  Kant  and  Fichte  give  a  new  aspect. to  the 
difficulty  by  showing  that  the.  difficulty  is  one  of  recon- 
ciling consciousness  and  self-consciousness^  and  that  in 
eooseioQsness  there  is  already  present  the  unity  which  is 
nanifested  in  self-consciousness,  as,  on  the  other  hand,  it 
b  only  throu^  consciousness  and  in  opposition  to  it  that 
sdf-conseiousness  is  possible.  And  Fichte  made  a  further 
step  when  he  attempted  to  show  thai  the  categories  and  the 
forms  of  perception,  time  and  s|)ace,  which  Kant  had  taken 
M  inexplicable  facts,  are  impbed  in  this  contrast  of  con- 
idoasness  and  self-consciousness.  The  error  that  clines  to 
Fichte  s  speculations  is,  however,  that  he  treats  conscious- 
aess  merely  as  a  necessary  illusion  which  exists  simply 
with  a  view  to  self -consciousness^  and  hence  is  led  io  regard 
self-consciousness  itself— because  it  is  essentially  rekted 
to  this  necessary  illusion — as  a.  schema  or  image-  of  an 
unknowable  absolute.  In  fact;  in  the  end  Fichte  /alls 
beck  upon  the  abstract  identity  in  which  Kant  had  found 
his  noumenon,  and  so  ends  his  philosophy  with  mysticism. 
Efen  SchelUng,  though  he  saw  that  the  absolute  unity 
most  be  one  that  transcends  the  difference  of  self  and  not 
•sU,  did  not  finally  escape  the  tendency  to  merae  all 
di^ereoce  in  absolute  onenessw  On  the  other  hand,  it  was 
the  endeavour  of  Hegel  to  proceed  in  the  oppoeite  way,— 
not  to  loee  self-consciousness  or  subjectiviqr  in  a  mere 
nng  of  substance,  but  rather  to  show  that  the  absolute 
"*Jf^***  «»n  be  truly  defined  only  as  a  self-conscious 
«R|^  And  just  because  he  did  this  he  was  prepared 
to  take  a  farther  8te]x  and  to  regard  the  external  world, 
**  ?^**  r^ardcd  it  as  merely  the  oppodte  of  spirit, 
nor  asSdielling  regarded  it^  as  merely  the  repetition  and 
oo^qiaal  of  spirit,  but  rather  as  its  necessary  manifesUtion 


or  as  that  m  and  through  which  alone  it  can  realize  itself. 
His  doctrine  therefore  might  be  summed  up  in  two  proposi> 
tions, — first,  that  the  absolute  substance  is  spiritual  or  self- 
conscious,  and,  secondly,  that  the  absolute  subject  or  spirit 
can  be  conceived  as  realising  itself  only  through  that  veiy 
world  of  externality  which  at  first  appears  as  its  opposite. 
In  both  respects  Hegel's  philosophy  reverses  the  via  negor 
tiva  of  mysticism,  and  teaches  that  it  is  only  through  the 
exhaustion  of  difference  that  the  unity  of  science,  of  which 
the  mind  contains  in  itself  the  certitude,  is  to  be  realized. 
For  mind  or  spirit^  viewed  in  itself,  is  conceived  as  a  self- 
differentiating  unity,  a  unity  which  exists  only  through 
opposition  of  itself  to  itself.  And  .it  is  but  a  necessary 
result  of  such  a  conception  that  spirit  can  fully  realise  its 
unity  only  through  a  world  which  in  the  first  instance 
must  present  itself  as  the  extreme  opposite,  of  spirit. 
Hence  the  process  of  thought  in  itself,  which  is  exhibited 
in  the  logic,  ends  in  the  opposition  to  thought  of  a  world 
which  is  its  negative  counterpart  And  the  "absolute 
spirit "  of  Hegel  is  thus,  not  pure  self -consciousness,  but 
that  more  concrete  unity  of  self-cpnsciousness  with  itself 
which  it  attains  through  and  by  means  of  this  world. 

The  effect  of  this  view  upon  tiie  relation  of  metaphysic  to 
science,  which  we  are  at  present  considering,  is  noticeable. 
It  does  not,  as  is  often  supposed,  supersede  science  by  an 
a  priori  construction  of  the  universe,  nor  does  it  leave  the 
results  of  science  unchanged  and  simply  provide  for  it  a 
deeper  foundation.  The  latter  was  the  point  at  which 
Kant  and  Fichte  stopped;  for,  while  they  showed  the 
relativity  of  experience  to  the  principle  of  self -consciousness, 
they  conceived  that  the  function  of  metaphysic  is  completed 
in  showing  the  phenomenal  character  of  the  objects  of 
science,  and  in  reserving  a  free  space  beyond  the  phe- 
nomenal world  for  ''God,  freedom,  and  immortality." 
Schelling;  on  the  other  hand,  as  he  did  not  adopt  this 
merely  negative  view  of  the  relation  of  spirit  to  nature  or 
of  a  prion  to  empirical  truth,  was  obliged  to  reinterpret 
the  latter  by  the  former.  As,  however,  he  did  not  recog- 
nise any  distinctions  which  were  not  merely  quantitative, 
he  was  Jed  to  apply  the  same  easy  key  to  every  lock,  and 
to  think  that  he  had  explained  all  the  different  forms  of 
existence,  organic  and  inorganic,  when  he  ^ad  merely 
pointed  out  a  certain  analogy  between  them.  The  meta- 
physic of  Hegel,  whatever  may  be  said  of  the  actual 
philosophy  of  nature  produced  by  its  author,  contains  no 
necessity  for  any  such  arbitrary  procedure.  In  his  Logic^ 
indeed,  he  attempts  to  give  us  in  ahttracto  the  movement 
oS  thought  in  itself,  from  its  simplest  determination  ^f 
being  ds  qualitative  or  quantitative,  through  the  reflective 
categories  of  substance  and  cause,  up  to  its  full  conscious- 
ness of  itself  in  its  organic  unity.^  '  And  in  so  doing  he  of 
course  gives  us  an  account  of  the  various  categories  which 
science  uses  ^n  the  interpretation  of  nature.  He  further 
attempts  to  diow  that  the  highest  categories  of  science  are 
in  themselves  imperfect>and  self-oontiadictory, — ^in  other 
words,  that  t&ey  mark  a  stage  of  thoUght  which  falls 
short  of  that  unity  of  being  and  knowing  after  which 
science  is  striving,  and  which  is  the  presupposition  aa 
well  as  th^  goal  of  all  intelligence.  But,  while  he  doea 
this,  he  clearly  acknowledges  two  things,— on  the  one 
hand  that  nature  is  essentially  different  from  pure  self-, 
consdousnesa  and  that  therefore  logic  can  never  by 
direct  evolution  of  its  categoriea.  anticipate  the  investiga- 
tions of  scietice,  and,  in  the  second  place,  that  the  final 
interpretation  of  nature  through-  the  highest  categories 
presupposes  its  interpretation  by  the  lower  categories,  and 
cannot  be  directly,  achieved  without  it     In  other  words, 


>  Thii  ral^M-tlM  pwgwM  of  th<wg!it  ftoia  Um.r  to  Wgh«r  erts- 
goiiai  sad  meiMf— wiU  be  mora  (tally  diMosMd  la  the  thbd  section. 


88 


METAPHYSIC 


science  mnst  first  determine  the  laws  of  nature  according 
to  the  principles  of  caiisality  and  reciprocity,  ere  philosophy 
can  be  in  a  position  to  discover  the  ultimate  meaning  of 
nature  by  the' aid  of  higher  principles.  ''The  philosophy 
of  nature,"  says  Hegel^  "takes  up  the  material  which 
physical  science  by  direct  dealing  with  experience  has- 
prepared  for  it  at  the  point  to-  which  science  has  brought 
it,  and  again  transforms  this  formed  material  without 
going  back  to  experience  to  verify  it  Science  must, 
therefore,  work  into  the  hands  of  philosophy,  in  order  that 
philosophy  in  its  turn  may  translate  the  lower  universality 
of  the  understanding  realized  by  science  into  the  higher- 
universality  of  reason,  and  may  show  how  in  the  light  of 
this  higher  universality  the  intelligible  world  takes  the 
aspect  of  a  whole  which  has  its  necessity  ixi  itself.  The 
philosophic  way  of  looking  at  things  is  not  a  capricious 
attempt,  once  in  a  way  for  a  change,  to  walk  upon  one's 
head  after  one  has  got  tired  of  walking  upon  one's  feet,  or 
to  transform  one's  work-arday  face  by  painting  it  over; 
but,  just  becausfr  the  scientific  manner  of  knowing  does  not 
satisfy  the  whole  demand  of  intelligence,  philosophy  must 
supplement  it  by  another  manner  of  knowing."  ^ 

The  result  then  -may  be  briefly  expressed  thus.  Kant 
and  his  successors  showed  the  relativity  of  the  object  of 
knowledge  to  the  knowing  mind.  He  thus  pointed  out 
that'  the  ordinary  consciousness,  and  even  science,  are 
abstract  and  imperfect  modes  of  knowing,  in  so  far  as  in 
their  determination  of  objects  they  take  no  account  of  a 
factor  which  is  always  present,  to  wit,  the  knowing  subject. 
For  their  purposes,  indeed,  this  abstraction  is  justifiable 
and  necessary,  for  by  it  they  are  enabled  within  their  pre- 
scribed limits  to  give  a  more  complete  view  of  these  objects 
in  their  relation  to  each  other  than  if  the  attempt  had 
been  made  to  regard  them  also  in  relation  to  the  knowing 
subject.  At  the  same  time  the  scientific  result  so  arrived 
at  is  imperfect  and  incomplete,  and  it  has  to  be  recon- 
sidered in  the  light  of  a  philosophy  which  retracts  this 
provisional  abstraction.  For  it  must  be  remembered  that 
the  fact  that  science  looks  at  things  only  in  their  relation 
to  each  other,  and  not  to  the  knowing  mind,  narrows  the 
points  of  view  or  categories  under  which  it  is  able  to 
regard  them,  or,  in  other  words,  limits  the  questions  which 
the  mind  is  able  to  put  to  nature.  Just  because  science 
does  not  treat  its  objects  as  essentially  related  to  the  mind, 
it  is  unable  to  rise  to  what  Hegel  calls  the  point  of  view 
of  reason,  or  of  the  "notion";  i.e.,  it  is  obliged  to  treat 
objects  and  their  delations  merely  under  a  set  of  categories, 
the  highest  of  which  are  those  of  causality  and  reciprocity, 
and  it.  is  incapable  of  attaining  to  the  conception  of  their 
organic  unity.  In  other  words,  it  is  able  to  reach  only  a 
synthetic  unity  of  given  differences,  and  it  cannot  discover  a 
principle  of  unity  out  of  which  the  differences  spring  and 
to  which  they  return.  Now  philosophy' goes  beyond  science 
just  because,  along  with  the  idea  of  the  relativity  of  things 
to  the  mind,  it  brings  in  the  conception  of  such  a  unity. 
Its  highest  aim  is,  therefore,  not  merely,  as  Kant  still 
held,  to  secure  a  place  for  the  supersensible  beyond  the 
region  of  experience,  but  to  reinterpret  experience,  in  the 
light  of  a  unity,  which  is  presupposed  in  it,  but  which 
cannot  be  made  conscious  or  explicit  until  the  relation  of 
experience  to  the  thinking  self  is  seen, — the  unity  of  all 
things  with  each  other  and  with  the  mind  that  knows  them. 
2.  Relation  of  Metaphytic  to  Psychology. — It  has  already 
been  shown  that  the  doctrine  that  the  thinking  subject  is 
presupposed  in  all  objects  of  knowledge— or,  in  other 
words,  that  existence  means  existence  for  a  conscious  self 
— ^is  not  to  be  taken  in  a  psychological  sense.  The  idea 
that  all  science  is  based  on  psychology,  and  that,  therefore, 
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metaphysic  and  psychology  are  identical,  cannot  be  retamed 
,by  any  one  who  has  entered  into  the  full  meaning  of  the 
'Kantian  criticism.  It  is,  however,  so  natural  a  niisinter- 
pretation  of  it,  and  it  is  so  much  favoured  by  the  letter  of 
the  very  book  in  which  it  was  first  decisively  refuted, 
that,  it  will  be  useful  to  point  out  more  ilirectly  the  fallacy 
involved  in  it,  especially  as  this,  will  place  us  in  a  better 
position  to  determine  the  true  relation  of  the  two  narts  of 
philosophy  thus  confounded. 

The  misunderstanding  first  tqok  a  definite  form  in  the 
introduction  to  Locke's  Ettay^  in  which  he  proposes  to 
provide  against  any  undue  application  of.  the  intellectual 
powers  of  man  to  problems  whi6h  are  too  high  for  them, 
by  first  examining  and  measuring  the  powers  themselves. 
Stated  in  thia  way,  it  is  obvious  that  the  proposal 
inyolvea  !^n  absurdity;  for  we  have  nothing  to  measiure 
with,  except  the  very  powers  that  are  to  be  measured.  To 
see  round! our  knowledge  and  finid  its  boundary,  we  must 
stand  outside  of  it,,  and  where  is  such  a  standing  ground  to 
be  found  ?  We  cannot  by  knowing  prescribe  limits  to 
knowledge,  or,  if  we  seem  to  be  able  to.  do  so,  it  can  only 
be  because  we  compare  our  actual  knowledge  with  some 
idea  of  knowledge  which  we  presuppose.  In  this  way  the 
ancient  sceptics — and  modem  writers  like  Sir  W.  Hamilton 
and  Mr  Spenoer  who  have  followed  them — ^turned  the 
duality  involved  in  the  idea  of  knowledge  against  its  unity, 
and  argued  that,  because  we  cannot  know  the  object 
except  as  different  from  and  related  to  the  subject^  we 
cannot  know  It  as  it  is  in  itself.  Obviously  in  this 
argument  it  is  involved  that  in  true,  or  absolute  knowledge 
the  object  must  not  be  distinguished  at  all  from  the  subject, 
,  — to  which  the  easy  answer  is  that  tnihotU  such  distinc- 
tion knowledge  would  be  impossible.  The  sceptic  argu- 
ment, therefore,  lands  us  in  the  unhappy  case  pictured 
in  the  German  proverb :  **  If  water  chokes  us,  what  shall 
we  dfink  t "  The  object  •  cannot  be  known  if  /  it.  u 
distinguished  from  the  subject,  and  it  cannot  be  known  if 
it  is  not  distinguished  from  the  subject.  Obviously  the 
one  objection  is  as  good  as  the  other,  and  both  combined 
only  show  that  the  idea  of  knowledge  involves  di^inction 
as  well  as  Unity,  and  unity  as  well  as  distinction.  The 
sceptic  insists  on  one  of  these  characteristics  to  the  exclusion 
of  the  other,  and  condemns  our  actual  knowledge  because 
it  contains  both.  In  Kant  there  i.s  undoubtedly^ some  trace 
of  the  same  fallacy,  in  so  far  as  the  idea  by  contrast  with 
which  he  condemns  the  objects  of  experience  as  pheno- 
menal is  the  idea  of  an  abstract  identity  without  any 
difference ;  but  we  have  seen  that  with  him  this  abstract 
identity  is  on  the  point  of  passing  into*  an  altogether 
different  idea — the  idea  of  self -consciousness  as  the  type  of 
knowledge. 

It  appears,  then,  that  the  idea  of  measuring  our  powera 
before  we  employ  them  rests  on  a  i)aralogism ;  for  what  ia 
really  meant  is  that  we  abstract  one  of  the  elements  of  the 
idea  of  knowledge,  and  then  condemn  knowledge  for  having 
other  elements  in  it.  It  is  possible  to  criticize  and  con- 
demn special  conceptions  as  not  conforming  to  our  idea 
of  knowledge;  but  it  is-  not  possible  to  criticize  the  idea 
of  knowledge  itself ;  all  we  can  do  is  to  explain  it  It  iis 
possible  to  see  the  limited  and  hypotlietical  character  of 
certain  of  our  ideas  or  explanations  of  things,  becaose  we 
are  conscious  that  in  developing  them  we  have  left  oat  of 
account  certain  elements  necessary  to  the  whole  tnith ; 
but  this  criticism  itself  implies,  as  the  standard  to  which  Hn 
appeal,  a  consciousness  of  truth  and  reality,  a  consciousness 
wMch  we  cannot  further  criticize.  Here,  therefore,  we 
come  upon  what  must  seem  to  all  who  think  it  admissible 
to  question  the  very  possibility  of  Jtnowledge  an  inevitable 
reasoning  in  a  circle.  We  can  answer  objections  only  by 
means  of  the  very  idea  which  they  dispute*    But  the 
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imwer  is  neTeriheleis  ft  good  one;  for  the^objeetor  ftbo 
itiiidfl  within  ihe  Toiy  circle  which  he  aeeka  to  break,  and 
bi  BO  means  of  breaking  it  except  itself.  As  soon  as  he- 
ipeakS)  he  can  be  refuted  by  his  own  wocds ;  for  his  doubts 
ilso  presuppose  that  'unity  of  the  intelligence  and  the 
intelligiUe  world  which  he  pretends  to  deny. 

The  eiTor,  however,  cannot  be  fully  corrected  un'tQ  we 
consider  what  gives  it  plausibility.  The  confusion  of  the 
metaphysieal  with  the  psychological  problem  is  'due  to  the 
fict  that  the  being  who  is  the  subject  of  knowledge^  for 
whom  all  exists  that  does  ejist^  appears  to  be  one,  and  only 
Got,  of  the  many  olijects  of  knowledge.  When  we  say 
that  eziBtence  means  only  an  existence  for  a  thinking  sel^ 
ire  seem  to  be  identifying  the  whole  world  with  the  feelings 
and  ideas  of  men,  f.«.,  with  certain  phenomena  that  belong 
to  the  life  of  a  class  of  beings  whioi  only  forms  a  part  of 
that  world, — ^phenomena,  moreover,  that  are  not  exactly 
the  same  in  any  two  of  that  class  of  beings.  If  we  are  to 
escape  this  difficulty  it  is  obvious  that  we  must  be  able  to 
lepirate  the  conscious  sdf  or  subject,  as  it  is  implied  in 
all  knowledge,  irom  the  nature  of  man  as  a  beiuff  who 
"  though  fcffmally  self-conscious  "  is  yet  *'  part  of  this  par- 
tial world,"  i.e.,  one  of  the  objects  whidi  we  know  along  with 
tod  in  distinction  from  other  olgecii^  and  in  whom  "the 
self-conacionsness  which  ii  m  itself  complete^  and  which 
JQ  its  completeness  includes  the  world  as  its  object,"  is  only 
progressively  realized.^  Metaifhysic  has  to  deal  with  con- 
ditions of  the  knowable,  and  hence  with  self-consciousness 
u  that  unity  which  is  implied  in  all  that  is  and  is  known. 
Psychology  has  to  inquire  how  this  sdf-consciousness  is 
realised  or  developed  in  man,  in  whom  the  consciousness 
of  aelf  grows  with  the  consciousness  of  a  world  in  space 
tod  time,  of  which  he  individually  is  only  a  part,  and  to  parts 
of  which  only  he  stands  in  immediate  relation.  In  con- 
odering  the  former  question  we  are  considering  the  sphere 
within  which  all  knowledge  and  all  objects  of  knowledge  are 
contained.  In  considering  the  latter  we  are  selecting  one 
perticnlar  object  or  class  of  objects  within  this  sphere^ — 
although  no  doubt  it  must  make  a  great  'difference  in- our 
treatmeut  of  this  object  that  we  btve  to  consider  it  as 
existing  not  only  for  us  but  for  itself.  If  nature ''  becomes 
I  Klf-conscious  in  man,"  it  is  impossible  to  treat  man 
j  merely  as  one  among  the  other  objects  of  nature.  But  it 
ii  not  leas  true  that  he  is  one  of  those  objects,  and,  in  this 
point  of  view,  the  department  of  science  and  philosophy 
thaJt  deals  with  his  life  is  as  distinct  from  metaphysic — 
which  deals  with  the  conditions  of  all  knowing  and  being 
r-as  is  astronomy  or  physics.  In  both  cases  we  have 
before  us  objects  which  we  may  consider  in  themselves 
apart  from  Uieir  relations  to  the  conscious  subject,  and 
in  both  cases  we  must  take  cognisance  of  these  relations  if 
«e  would  have  a  complete  and  final  view  of  those  oljects. 
It  is  possible  to  have  a  purely  objective  anthropology  or 
F>7ehology — ^which  abstracts  from  the  relation^of  man  to 
the  mind  that  knows  him— just  as  it  is  possible  to  have  a 
imely  objective  science  of  nature.  Such  a  natural  science 
of  man,  however,  will  necessarily  abstract  at  the  same  time 
bom  the  fact  that  in  man  is  manifested  that  utiiversal 
principle  in  relation  to  which  all  things-  are  and  are  known. 
In  other  words,  it  will  omit  that  distinctive  characteristic  of 
lua's  being  in  virtue  of  which  he  is  a  subject  of  knowledge 
ud  a  moral  agent.  Hence  the  abstraction  in  this  case  is 
owre  likely^  to  lead  to  positive  error,  more  likely  to  produce 
not  only  an  imperfect  but  a  distorted  view  of  the  object 
Inorganic  nature,  if  we  take  it  in  titel/f  is  not  untruly 
^ved,  under  the  categories  of  causality  and  reciprocity, 
*•  a  oc^ection  of  objects  externally  determined  by  each 
^^;  the  error  lies  only  in  taking  it  as  if  it  could  exist 
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initMlf..  Even  organic  beings  do  not  enffer  much  ii^ustioe 
in  being  brought  under  su^  categories;  for,  though,  as 
living  and  still  more  as  sensitive  beings^  they  invdve  in 
themselves  ajid  •  in  their  relation  to  the  world  a  kind  of 
unity  of  differences  to  which  the  categories  ol  external 
relation  imperfectly  correspond,  yet  they  are  not  such 
unities  far  thenudveg,  but  only  for  us.  In  other  words,  the 
prin^ple  through  which  they  are  and  ase  known  .is  still 
external  to  them.  Hence  also  they  are  determined  by 
outward  influences^  though  these  influences  act  rather  as 
stimuli  to  what  we  may  oJl  the  self-determined  movement 
of  their  own  life. than  as  mechanical  or  chemical  forces 
which  chaiu;e  it  But  in  man,  in  so  far  as  he  is  sdf-con- 
sdous^ — and  it  is  self-consciousness  that  niLakes  him  man, 
— ^the  unity  throng  which  all  things  are  and  are  known 
is  manifested;  and  therefore  he  is  emancipated,  or  at 
least  is  continually  emancipating,  himself,'  from  Uie  law 
of  external  influence.  Nature  and  necessity  exist  for 
him  as  that  from  which  his  life  starta^in  relation  to  which 
he  becomes  conscious  of  himself,  against  which  he  has 
to  assert  himself,  and  in  the  complete  overcoming  of 
which  lies  the  end  of  all  his  endeavour.  Nature  is  the 
negative  rather  than  .the  positive  starting-point  of  his 
existence,  the  presupposition  against  which  he  reacts  rather 
than  that  on  wiiich  he  proceeds ;  and,  therefore^  to  treat  him 
simply  as  a  natural  being  is  even  more  inaccurate  and 
misleading  than  to  forget  or  deny  his  relation  to  nature 
altogether.  A  true  psycholbgy  must^  however,  avoid  both 
errors :  it  must  conceiveman  as  at  dnce  spiritual  and  natural ; 
it  must  find  a  reconciliation  of  freedom  and  necessity.  It 
must  face  aU  the  difficulties  involved  in  the  conception 
of  the  absolute  principle  of  self-consciousness, — through 
which  all  things  are  and  are  known, — as  manifesting  itsdf 
in  the  life  of  a  being  like  man,  who  ''comes  to  himself" 
only  by.  a  long  process  of  development  out  of  the  ulicon« 
sciousness  of  a  merely  animal  existence. 

This  problem  first  presented  ItseK  in  a  distinct  fprm  in 
the  discussions  of  the  Socratio  school  as  to  the  nature  of 
knowledge,  discassions  which  turn  mainly  upon  the  relatkn 
of  the  conscious  to  the  unconscious  element  in  thought. 
Socrates,  by  his  method  more  than  by  any  direct  state- 
ment^ drew  attention  to  the  fact  that  all  particular  judg- 
ments in  morals  involve  or  presuppose  a  universal  principle. 
At  the  same  time  he  pointed  out  that^  so  far  from  this 
universal  principle  bemg  known  to  those  who  are  oon- 
tinually  making  such  judgments,  they  are  not  even 
conscious  of  its  existence.  They  constantiy  use  general 
terms  whose  meaning  they  have  never  even  thought  of 
defining.  The  beginning  of  a  rational  life  for  them  must 
therefore  lie  in  their  becoming  consdons  of  their  ignoranoe, 
i,e,^  conscious  that  they  have  been  all  along  jtidging^  and 
therefore  actings  on  untested  and  even  unknown  assunp* 
tions.  They  must  bring  the  unconscious  universal  to  the 
light  of  .day  and  define  it^  for  until  that  is  done  it  is 
impossible  to  live  a  moral,  that  is,  a  rational  life.  "  Virtue 
is  knowledge,"  t.e.,  it  is  acting,  not  according  to  opinions, 
or  particular  judgments, — ^whose  universal  is  unknown,  and 
which  therefore  may  be  regarded  as  expressing  merely  the 
impulses  or  habits  of  the  individual, — but  in  view  of  a 
universal  principle  determined  by  reason. 

Hie  onesidedness  of  this  view — ^which  absolutely-  con- 
demns as  vice  all  virtue  that  is  not  based  on  conscious 
principle — was  partiy  corrected  by  another  part  of  the 
doctrine  of  Socrates,  who  taught  that  knowledge  is  some- 
thing that  must  be  evolved  from  within  the  mind,  and  not 
merely  communicated  to  it  from  without  For  this  implies 
that  the  moral  principle  may  be  present  in  men's  minds^ 
and  may  rule  their  thoughts  and  actions,  long  before 
they  become  directiy  conscious  of  it  They  are  rational 
although  they  have  never  thought  about  reason,  and  they 
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do  not  wAit  for  adentiib  ethloB  to  judge  and  act  morallj, 
any  mora  than  they  mat  for  I<^c  to  reason  correctly.  It 
is  this  line  of  thought  which  is  nniversalixed  and  mythically 
expressed  by  Plato  in  his  doctrine  of  "  reminisoence.'' 
According  to  this  myth,  we  were  coascions  of  ideas. or 
universab  in  our  pre-natal  state ;  we  forgot  them  in  the 
shock  of  birth  into  this  mortal  life;  but  in  feeline  or 
sharing  the  rapture  of  the  poet  or  the  loTer  we  recall  them 
as  identified  or  confused  with  individual  objects  which 
"are  like  them,  or  partake  in  them."  The  same  explana- 
tion is  given  of  the  practical  skill  of  the  general  and  the 
statesman,  and  even  of  the  "  right  opinion  "  which  guides 
the  ordinary  good  man.  Such  opinion  is  neither  knowledge 
nor  ignorance:  not  knowledge,  for  general  principles  or 
ideas  are  not  in  it  present  to  the  mind  a$  ideas,  and  there- 
fore the  particular  cannot  be  distinctly  subsumed  under 
them ;  yet  not  ignorance,  for  the  ideas  are  after  all  present, 
though  wrapped  up  in  the  particulars  or  confused  with 
them.  Nay,  in  the  ThextetuSf  Plato  endeavours  to  show 
that  the  pure  particular  without  the  universal,  sensations 
without  ideas,  cannot  enter  into  our  consciousness  at  all, 
and  that  therefore  the  lowest  point  to  which  a  conscious 
being  can  descend  is  '*  opinion,*'  in  which  particular  and 
universal,  sensible  and  intelligible,  are  mingled  together. 
In  other  words,  no  conscious  being  can  apprehend  the 
particular  except  through  the  universal,  thou^  that  uni- 
versal may  be  present  only  m  consciousness  and  not  to 
it  The  tesk  of  philosophy  is  therefore  only  to  make  men 
"recollect  themselves,"  ue,,  to  make  idf-eomcumi  that 
universality  of  thought  in  which  all  rational  beings 
''partake,*^  or  which,  in  the  language  of  later  philosophy, 
constitutes  reason.  The  imperfection  of  Plato's  view  lay, 
however,  in  this,  that^  while  he  clearly  recognised  that  the 
condition  of  all  consciousness  of  the  particular  is  the 
universal,  he  did  not  see  with  equal  cleamess  that  the 
universal  has  a  meaning  only  in  relation  to  the  particular. 
And  this  tendency  to  separate  universal  from  particular  is 
naturally  accompanied  by  a  tendency  to  set  the  subjective 
against  the  objective,  and  to  regard  the  world,  not  as  the 
manifestation  of  reason,  but  as  a  dualistio  world,  in  which 
reason  is  chained  to  a  lower  principle— a  world  which 
can  at  best  only  give  a  hint  or  suggestion  to  the  mind  to 
enable  it  to  recollect  itself  and  recover  for  itself  its  own 
treasures.  Thus  the  false  method  of  introspection,  the 
"  high  priori  road  "  of  mysticism,  was  at  least  opened  up 
by  Plato,  ifi  he  did  not  altogether  forsake  the  narrower 
and  harder  way  to  the  spiritual  world  through  nature  and 
experience. 

The  great  step  in  advance  taken  by  Aristotle  was  due  to 
hb  seeing  the  danger  of  this  tendency.  Thoee^  however, 
who  have  maintained  that  Aristotie  is  the  great  a  poderiori 
philoeopher,— as  Plato  is  the  great  a  priori  philosopher, — 
have  entirely  mistaken  the  bearing  of  Aristotie's  criticism 
of  the  Platonic  theory.  As  strong^  as  Plato  does  Aristotle 
maintain  that  reason  is  tvyd(fMi  wirra  rk  vaigr^  and  that^ 
therefore,  the  apprehension  of  truth  hjf  the  mind  is  not  a 
mere  external  communication -of  it  to  the  mind,  but  rather 
is  tiie  mind  coming  to  a  oonsdonsness  of  itself.  As  firmly 
as  Plato  does  he  oeelare  that  truth  in  its  highest  form  is 
self'^videncing^  t^e.,  that  the  principles  of  science^  the  laws 
of  nature,  when  once  they  have  been  discovered,  are  seen 
to  be  true  by  their  own  light  His  statements  to  this 
effect  have  been  ne^eeted  or  e^ilained  away,  because 
they  were  sappoaed  to  be  inconsistent  with  his  still,  more 
frequentiy  reiterated  assertions  that  it  is  only  from 
experience  and  by  indnction  that  the  truth  of  things  can 
be  discovered.  Writers  of  a  kter  day, — ^wfao  cams  to 
Aristotie  with  an  idea  of  #  fixed  opposition  between  a 
priori  Mid  a  posUriort.  and  who  held  that  the  only  possible 
iU«)rnative«  were  either  to  divide  knowledge  between  the 


two  or  to  explain  away  one  of  them,— eould  not  comprehend 
that  Aristotie  might  be  in  earnest  both  in  asserting  that 
knowledge  is  derived  from  experience  and  in  asserting  tliat 
it  is  an  apprehension  by  reason  of  that  which  is  identical 
with  itself  and  needs  no  extraneous  evidence.  Bat 
Aristotie  started  with  no  such  fixed  opposition.  On  the 
contrary,  any  one  who  reads  the  last  chapter  of  the 
FotUrior  Analytic  will  see  that  he  had  no  difficulty  in 
maintaining  that  knowledge  begins  in  the  apprehension  of 
rh  Koff  tcaoTor  in  sense  perception,  and  that  it  proceeds 
from  many  perceptions  to  experience,  and  from  many 
experiences  to  science ;  while  at  the  same  time  he  declared 
that  the  principles  of  science  have  their  evidence  in  them- 
selves. And  the  meaning"  of  this  declaration  is  shown  in 
the  De  Anima^  where  we  find  him  speaking  of  knowledge  aa 
the  realiflition  in  the  **  passive  reason  "  of  man  of  an  "  active 
reason  "  which  is  eternal  and  unchangeable,  and  which  in 
the  .consciousness  of  itself  includes  the  knowledge  of  all 
things.  Of  this  realiflition,  indeed,  there  is  in  man  only 
the  potentiality  or  capacity,  but  just  because  this  is  a  pure 
or  universal  capacity,  because,  as  Aristotie  puts  it,  it  Iuub  no 
quality  or  determination  of  its  own  to  stand  between  it  and 
its  objects,  it  is  a  capacity  in  which  the  absolute  reason  can 
realize  itself,  a  capacity  of  knowing  all  things.  Here  we 
have  Plato's  myth  of  reminiscence  freed  from  the  metaphor 
of  memory,  and  reduced  to  scientific  terms ;  for  that  myth 
simply  meant  that  the  evolution  of  knowledge  is  the 
development  of  the  mind  to  the  consciousness  of  itself,  and 
of  all  that  is  potentially  in  it  Only,  by  the  combination 
of  this  doctrine  with  the  idea  of  the  necessity  of  induction, 
Aristotle  at  the  same  time  guards  against  the  purely 
subjective  interpretation  to  which  in  Plato  it  was  liabla 
For  the  process  by  which  the  mind  "  comes  to.itself "  is 
conceived  as  a  process  by  which  at  the  same  time  it  rises 
from  the  particular  to  the  universal,  from  the  yviiptfia 
{jfur  to  tiie  yrwptfM  IrXu^,  from  the  bare  apprehension  of 
&e  facts  of  experience  to  the  knowledge  of  tiiem  through 
their  principles  or  laws. 

Yet  Aristotie  was  as  littie  able  as  Plato  to  work  out  fully 
a  theory  of  the  relation  between  the  universal  and  the 
individual  reason;  and  the  cause  gf  this  failure  was  in 
both  cases  subetanti^y  the  same.  In  Plato's  philosophy, 
the  ideal  tended  to  divorce  itself  from  the  phenomenal 
world  in  such  wise  that  the  latter  was  regarded  only  as 
suggesting  or  partaking  in  the  former,  but  not  as  entirely 
explicable  by  it  It  was  not  merely  that,  to  the  mind  of  the 
individual  in  its  progress,  the  veU  was  only  gradually  lifted 
from  the  rationidity  of  the  world,  but  that  in  the  world 
there  was  an  irrational  element  from  which  the  mind 
could  save  itself  oidy  by  fiight  into  the  region  of  abstrac- 
tion. And,  though  Aristotie  by  his  doctrine  oi  the  essential 
relation  of  ideas  to  experience^  or  of  the  development  of 
the  mind  to  the  acquisition  of  knowledge  of  the  world, 
seemed  to  be  on  the  way  to  correct  this  error,  yet  he  too 
shrinks  from  regarding  the  phenomenal  world  as  in  itself 
intelligible.  To  him  also  an  irrational  matter  mingles  with 
things,  and  is  in  them  a  source  of  contingency  and  imper- 
fection. Chance  is  not  merely  the  reflexion  upon  the  world 
of  our  imperfect  knowledge^  but  a  fact  of  experience,  and 
there  is  therefore  a  region  in  which  our  best  science  cannot 
rise  above  generality  to  universality.  In  this  way  there 
remains  for  Aristotie  an  absolute  a  potteriors  a  reality  which 
cannot  be  understood,  and  which  we  can  scarcely  conceive 
as  existing  at  all  for  Uie  divine  intelligence.  At  this  point 
the  Aristotelian  phUosophy  appears  to  stand  between  two 
alternatives,  either  that  ui  the  sense  of  pantheism,  the  finite 
world  and  its  eontingenflj  is  an  illusion,  or  that  it  is  con- 
tinent only  for  the  growing  intelligence  of  man,  which 
full^  Qsderstands  neither  itself  nor  the  world  which  is  ita 
o^eot*    Aristotie^'  however,  does  not  choose  eiUier  honi  ot 
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the  dilemma,  and  leayes  us  therefore  with  an  nnreeoWed 
dualism  between  thooght  and  its  object ;  and  this  again 
necessarily  inyolyee  a  dualism  between  the  active  reason, 
which,  as  he  asserts,  realizes  itself  in  man,  and  the  passiye 
resaon  which  constitutes  his  nature  as  a  finite  being. 

In  the  Middle  Ages  the  Platonic  and  Aristotelian  idea 
that  ih»  apprehension  of  objectiye  truth  is  one  with  the 
evolatioQ  of  the  mind  to  self -consciousness  seemed  to  be 
entirelj  lost.  Knowledge  of  the  finite  world  was  regarded 
as  indUferent,  and  knowledge  of  the  infinite  was  conceived 
to  be  something  given  on  authority,  and  in  reference  to. 
^iich  the  mind  was  confined  to  an  attitude  of  passive 
reception  or  implicit  faith.  No  greater  slavery  of  the 
sfMrit  can  be  conceived  than  that  in  which  even  the 
truths  of  religion  and  morality — the  truths  that  regard  the 
inmost  life  of  the  spirit  itself — were  taken  as  a  lesson 
to  be  learned  by  rote  from  the  lips  of  a  teacher.  Yet 
the  consciousness  that  such  truth,  if  it  was  to  be  received 
by  the  mind,  still  more  if  it  was  to  transform  the  mind, 
oould  not  be  entirely  foreign  to  it,  found  a  voice  in  the 
scholastic  philosophy.  And  the  compromise  or  truce 
between  faith  and  reason  expressed  in  the  saying  of  Anselm 
artdo  ta  ifUtliiffani, — according  to  •  which  reason  was  to 
confine  itself  to  the  analysis  and  demonstration  of  the  data 
received  in  implicit  faith  from  the  church, — prepared  the 
way  for  the  recognition  that  the  two  are  not  essentially 
at  variance.  The  mind  that  proceeds  from  veneratio  to 
ddectatioy  from  awe  and  submission  to  the  doctrine  to 
enjoyment  and  appreciation  of  it,  must  already  in  its  awe 
and  submission  have  the  beginnings  of  an  intelligent 
appreciation.  Anselm's  saying  might  be  understood  simply 
as  meaninc  that  we  must  have  spiritual  experience  ere 
ve  can  understand  the  things  of  the  spirit.  And  in  ^is 
sense  it  was  adopted  by  the  Reformers  to  express  an  idea 
almost  the  opposite  of  that  with  which  the  scholastics 
had  associated  it, — the  idea  that  the  direct  apprehension  of 
spiritual  truth  as  entering  into  the  inner  life  of  the  subject, 
as  identified  with  his  very  consciousness  of  self,  is  the  basis 
of  all  knowledge  of  it.  In  the  Protestant  church  of  the 
}ieriod  after  the  Reformation,  we  find  a  growing  tendency 
to  insist  on  the  subjectivity  of  religion,  in  the  same  exclusive 
and  one-sided  way  in  which  the  mediieval  church  had 
insisted  on  its  objectivity.  In  some  extreme  representa- 
tives of  Protestantism  this  went  so  far  as  to  lead  to  a 
disregard,  almost  to  a  rejection,  of  all  objective  doctrine, 
and  a  reduction  of  theology  to  an  account  of  the  religious 
eODsciousness.  On  the  other  hand,  whije  religion  was  thus 
made  subjective,  science  claimed  to  be  purely  objective, 
and  the  followers  of  Bacon  seemed  to^opt  towards  nature 
the  ame  attitude  of  passive  receptivity  which  the  mediaeval 
C9iriatian  was  taught  to  hold  towards  the  church.  While 
man  was  to  learn  everything  from  himself  in  religion,  he 
vas  to  learn  nothing  from  himself  in  science.  His  aim 
most  be  to  exclude  subjective  tdola,  in  other  words,  to 
aeeept  the  facts  as  they  were  given,  and  keep  himself  out  of 
the  way.  The  inevitable  result  of  this  difference  of  view 
as  to  the  nature  of  knowledge  in  these  two  different 
regions  was,  however,  on  the  one  hand  a  withdrawal  of 
religion  from  all  connexion  with  finite  interests,  and, 
especially  from  the  attempt  to  connect  religious  principles 
with  the  knowledge  of  the  finite  world,  and,  on  the  other 
band,  an  increasing  tendency  in  those  who  represented 
finite  science  to  regard  religion  as  something  merely 
nhjecUve  and  even  individual,  as  a  feeling  which  could 
not  be  translated  into  thought  or  made  the  basis  of  any 
knowledge  of  the  objective  world. 

The  opposite  principles  of  certitude  which  were  thus 
set  up  for  .religious  truth  and  truth  of  science  need  only 
to  be  brought  together  and  contrasted  to  betray  that  they 
test  Qpon  opposite  abstractions,  neither  of  which  expresses 


the  complete  nature  of  truth  or  knowledge.  On  the  one 
hand  the  truths  of  religion  were  maintained  just  because 
they  were  not,  or  were  not  merely,  objective,  but  were 
capable  of  being 'tested  by  inner  experience,  and  identified 
with  the  self-consciousness  of  the  individual.  On  the  other 
hand  the  truths  of  science  were  maintained  because  they 
wera  not,  or  were  not  merely,  subjective,  but  were  capable 
of  being  verified  in  objective  experience.  It  was  rightly 
soon  on  the  one  side  that  mere  subjective  feelings  or 
opinions  have  no-  validity  for  any  one  but  the  subject  of 
them,  and  on  the  other  sidei  that  what  is  merely  objective 
or  externally  given  can  have  permanent  value  and  interest 
for  the  intelligence  only  as  it  ceases  to  be  mere  isolated 
and  unrelated  fact — nay,  that,  even  when  science  has 
discovered  law  and  order  in  nature,  it  still  wants  the 
highest  value  and  interest  so  long  as  that  law  and  order  are 
not  seen  as  standing  in  essential  relation  to  the  intelligence 
itself.  The  idea  of  truth  or  knowledge  as  that  which  is  at 
once  objective  and  subjective,  as  the  unity  of  things  with  the 
mind  that  knows  them,  enables  us  to  understand  the  con- 
demnation which  the  religious  mind  passed  upon  a  merely 
external  dogma,  and  even  its  lack  of  interest  in  a  science 
which  presented  itself  as  an  account  of  merely  objective  or 
external  facts  And  it  enables  us  also  to  understand  the 
way  in  which  scientific  men  insisted  upon  objective  fact 
as  the  basis  of  all  knowledge,  and  the  disrespect  which 
they  felt  for  a  religion  which  seemed  to  admit  that  it  had 
no  such  support.  What  is  wanted  to  clear  up  the  confusion 
on  both  sides  is  the  growth  of  the  perception  among 
scientifi!^  men  that  the  objecti\*ity  which  they  are  seeking 
cannot  be  mere  objectivity  (which  would  be  unmeaning), 
but  an  objectivity  that  stands  in  essential  relation  to  the 
intelligence,  and,  on  the  other  hand,  the  growth  of  the 
perception  among  religious  men  that  the  subjectivity  of 
religion  only  means  that  God,  who  is  the  objective  principle 
by  whom  things  are,  and  are  known,  is  spiritual,  and  can 
therefore  be  revealed  to  the  spirit.  When  these  two  eor 
rections  have  been  made,  it  xnust  become  obvious  that  the 
religious  consciousness  is  not  the  consciousness  of  another 
object  than  that  which  is  present  in  finite  experience  and 
science,  but  simply  a  higher  way  of  knowing  the  same 
object  And  in  this  it  is  also  involved  that  the  two  ideas 
of  a  priori  and  a  postfriori^  of  that  which  is  evolved  from 
within  and  that  which  is-  given  from  without,  are  not 
essentially  opposed  to  each  other,  but  that  the  a  posteriori 
is  simply  the  first  form  of  a  consciousness  which  in  its 
ultimate  development  must  become  a  priori. 

In  that  philosophy,  of  compromise  which  was  initiated 
by  Descartes,  one  part  of  knowledge  was  regarded  as  incate, 
or  developed  from  within,  and  another  part  as  empirical, 
or  imparted  from  without.  In  the  second  period  of  the 
history  of  modem  philosophy  this  compromise  was  broken, 
and  the  names  of  Locke  and  Leibnitz — though  with  some 
hesitation  on  both  sides — represent  respectively  the  theories 
that  all  knowledge  is  a  posteriori  and  that  all  knowledge 
b  a  priori.  The  compromise  seemed  to  be  renewe4  with 
Kant,  but  the  form  in  which  it  was  renewed  pointed,  as 
has  been  already  shown,  to  something  more  than  a  com- 
promise, for  his  doctrine  was  that  the  a  posteriori  element, 
the  facts,  exist  for  us  only  under  a  priori  conditions,  or, 
in  other  words,  that  what  is  usually  called  a  posteriori 
is  in  part  a  priori,  .The  criticism  of  this  view  need  not 
be  repeated.  It  is  sufficient  here  to  say  that  if,  as. Kant 
shows,  the  elements  are  inseparable  or  organically  united, 
it  is  impossible  to  allege  that  so  much  belongs  to  the  one 
and  so  much  to  the  other.  Furthermore,  the  consciousness 
of  an  essential  difference  m  the  elements  of  knowledge  is 
possible  only  so  far  as  that  difference  is  transcended  by  the 
unity  of  Jcnowledge.  We  can  distinguish  the  a  priori  from 
the  a  posteriori  only  on  condition  that  we  can  transcend 


92 


METAPHYSIO 


the  distanction;  and  this  means  that  the  diBtinction  itself 
is  not  absolnte,  but  that  there  is  a  point  of  view  from 
which  the  a  posteriori  may  be  regarded  as  a  priori,  and 
that  which  \a  given  from  without  to  the  spirit  may  be 
referred  to  its  own  self-determined  development 

Now  it  is  just  here  that  we  come  upon  Uie  turning-point 
of  the  philosophical  controversy,  in  the  form  which  it  has 
taken  in  modem  times.  The  problem  may  be  expressed 
thus — In  what  sense  can  we  apply  the  idea  of  development 
to  the  human  spirit  ?  Are  we  to  treat  that  development 
as  merely  a  determination  from  without,  or  as  an  evolution 
from  within,  or  as  partly  the  one  and  partly  the  other  1 
In  a  sense  ail  writers  of  the  present  day  would  admit  that 
this  last  is  the  case.  For,  on  the  one  hand,  even  the 
Darwinian  theory  accounts  for  development  by  aid  of 
what  we  may  call  the  a  priori  tendency  of  the  individual 
to  maintain  itself  in  the  struggle  for  existence,  though  it 
supposes  that  the  condition  or  medium  in  which  the  indi- 
vidual is  placed  determines  the  direction  in  which  that 
development  proceeds.  And,  on  the  other  hand,  no  one 
now  would  adopt  the  Leibnitzian  theory  that  the  indi- 
vidual Ib  a  monad,  whose  self-development  is  entirely  con- 
ditioned by  itself  in  such  a  sense  that  all  the  relations 
which  it  has  to  other  existences  are  merely  apparent,  and 
that  the  coincidence  of  its  life  with  the  life  Of  the  world  is 
the  result  of  a  pre-established  harmony.  On  both  sides, 
therefore,  the  idea  of  self-determination  would  be  admitted, 
though  the  tendency  of  the  Darwinians  would  bo  to  regard 
this  self-determination  as  something  merely  formal ;  and 
on  both  sides  it  would  also  be  admitted  that  the  self- 
determination  does  not  exclude  a  determination  from  with- 
out, though  extreme  opponents  of  Darwin  might  be  inclined 
to  reduce  this  determination  to  a  mere  stimulus  or  external 
condition  of  the  development  of  the  nature  of  the  subject 
to  which  the  stimulus  is  applied.  The  question,  however, 
remains  whether,  after  all,  this  opposition  of  without  and 
within  is  an  absolute  one,  or  whether  there  is  any  point  of 
view  from  which  it  may  be  transcended.  To  Aristotle  it 
seemed  possible  to  answer  this  question  in  the  affirmative, 
because  he  conceived  that  the  reason  of  man  is  a  pure  or 
universal  hwaiu^,  the  evolution  of  which  to  complete  self- 
consciousness  is  one  with  the  process  whereby  the  objective 
world  comes  to  be  known.  Yet,  as  Aristotle  admitted  the 
existence  in  the  world  of  a  material  principle  which  was 
essentially  different  from  the  ideal  principle  of  reason,  he 
was  obliged  to  limit  his  statement  as  to  the  possible  unity 
of  the  subjective  and  the  objective  consciousness,  and  to 
say  merely  that  "  in  things  without  matter  the  knower  is 
identical  with  the  known.''  But  this  would  immediately 
lead  to  the  conclusion  that  the  pure  development  of  reason 
must  be  secured  by  abstraction  from  all  finite  and  material 
objects,  rather  than  by  a  thorough  comprehension  of  them. 
The  freedom  of  the  spirit,  on  this  theory,  must  be  a  negative 
and  not  a  positive  freedom,  a  freedom  won,  not  by  over- 
coming the  world,  but  by  withdrawing  ourselves  from  its 
influence.  It  remained,  therefore,  for  modem  philosophy 
to  work  out  the  Aristotelian  idea  that  the  rational  being 
as  such,  in  spite  of  its  necessary  relation  to  and  depend- 
ence on  an  external  world,  is  never  in  an  absolute  sense 
externally  determined.  And,  as  we  have  already  seen,  the 
Kantian  philosophy  .brought  this  problem  within  the  reach 
of  solution,  in  so  far  as  it  showed,  first,  that  objective 
existence  can  have  no  meaning  except  existence  for  a' 
thinking  self,  and,  secondly,  that  existence  for  a  thinking 
^If  means  existence  the  consciousness  of  which  is  "capable 
of  being  combined  with  the  consciousness  of  self."  «  Add 
further  to  these  propositions  what  was  shown  by  Kant's 
■nocessors,  that  that  only  can  be  combined  with  the  con- 
sciousness of  self  which  is  essentially  related  to  it,  and  we 
arrive  at  an  idealistip  theory  of  th^  world,  which  enables 


OS  at  once  to  nnderstand  the  relative  valoe  of  the  distme- 
tion  between  self-determination  and  determination  from 
without,  and  at  the  same  time  to  see  that  its  value  is  only 
relative.  If  it  be  true  that  nothing  exists  which  is  not  a 
possible  object  of  consciousness,  and  again  that  there  is  no 
possible  object  of  consciousness  which  is  not  essentially 
related  to  self-consciousness,  then  the  phenomena  of  the 
external  world,  which  at  first  present  themselves  under  the 
asi>ect  of  contingent  facts,  must  be  capable  of  being  ulti- 
mately recognized  as  the  manifestation  of  reason ;  and  the 
history  of  the  conscious  being  in  his  relations  with  that 
world  is  not  a  stmggle  between  two  independent  and 
unrelated  forces,  but  the  evolution  by .  antagonism  of  one 
spiritual  principle.  It  is,  on  this  view,  the  same  life  which 
within  us  is  striving  for  development,  and  which  withoat 
us  conditions  that  development  And  the  reason  why  the 
two  terms,  the  self  and  the  not-self,  thus  appear  to  be 
independent  of  each  other,  or  to  bo  brought  together  only 
as  they  externally  act  or  react  upon  each  other,  lies  in  this, 
that  the  object  is  imperfectly  known,  and  the  subject  is 
imperfectly  self-conscious.  This,  however,  does  not  inake  it 
less  true  that  in  self-consciousness  is  to  be  found  the  prin- 
ciple in  reference  to  which  the  whole  process  may  be 
explained,  and  therefore  that  the  self-conscious  subject^  as 
such,  lives  a  life  which  belongs  to  him,  not  merely  as  one 
object  among  others,  but  as  having  in  himself  th^  principle 
from  which  the  life  and  being  of  all  proceeds. 

From  this  i)oint  of  view,  as  has  been  already  indicated, 
the  relative  value  of  a  theory  of  human  development,  such 
as  that  which  might  be  based  on  the  ideas  of  Darwin, 
would  not  be  denied.  The  conscious  being  may  be  regarded 
simply  as  an  externally  determined  object,  and  the  incorrect- 
ness of  this  assumption  will  not  entirely  destroy  the  valne 
of  the  results  attained,  especially  if ,  as  is  often  the  case 
with  those  who  seek  to  construct  a  natural  science  of  man, 
the  assumption  itself  is  not  very  strictly  adhered  to,  but 
corrected  by  the  tacit  admission  of  other  conceptions  some- 
what inconsistent  with  it.  But,  at  the  same  time,  it  would 
require  to  be  pointed  out  that  such  a  science  is  necessarily 
abstract  and  imperfect,  as  it  omits  from  its  view  the 
central  fact  in  the  life  of  the  object  of  which  it  treats.  It 
can  do  nothing  to  account  for  man's  consciousness,  or  his 
capacity  of  becoming  conscious,  of  the  influences  by  which 
he  is  supposed  to  be  determined ;  or,  to  put  it  from  the 
other  side,  it  takes  for  granted  that  the  objects  that 
influence  man  are  intelligible  objects,  "  capable  of  being 
combined  with  the  consciousness  of  self,"  without  seeing 
how  much  is  involved  in  this  assumption.  Now  it  is 
evident  that  the  consciousness  of  an  influence  cannot  be 
explained  by  the  influence  itself,  nor  even  by  that  taken 
together  with  the  nature  of  the  sensitive  beings  subjected 
to  it.  It  is  evident  also  that  an  influence  mediated  by 
consciousness  is  not,  strictly  speaking,  an  external  influence, 
but  that  it  is  already  transformed,  and  in  process  of  being 
further  transformed,  by  the  development  of  the  self  to 
which  it  is  present.  For  the  dawn  of  consciousness^  in 
which  the  external  object  first  comes  into  existence  for  na 
as  opposed  to  the  self,  is  at  the  same  time  the  beginning 
of  the  process  by  which  its  externality  is  negated  or  over- 
come. Self -consciousness  is  that  which  makes  us  indi- 
viduals in.a  sense  in  which  individuality  can  be  predicated 
of  none  but  a  self-conscious  being.  For,,  in  determining 
himself  as  a  self,  the  individual  at  the  same  time  exdudea 
from  himself  every  other  thing  and  being,  and  determines 
them  as  external  objects.  He  emancipates  himself  from 
the  world  at  the  same  time  that  he  repels  the  world  from 
himself.  Yet  this  movement  of  thought,  by  which  hia- 
individuality  is  constituted,  is  also  that  by  which  he  is  lifted 
above  mere  individuality,  for,  in  becoming  conscious  of  self 
an4 notHwlf  ii^  their opp^|iim.asi|i i^|M>%,^«Mea  tg 
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bt  ■UBqJTJdaiLtiiUd  iriaitL  the  one  to  the  ezdiuioa  of  the 
other.  cBe  finite  indiTidualify  ie  regaided  hy  him  from  ft 
oniTenal  point  of  liew,  in  which  it  hae  no  leas  and  no  more 
importuiee  than  any  other  indiTidnalitj,  or  in  which  its 
greater  or  leas  importance  is  determined  only  by  its  place 
in  the  whole.  On  thia  nniTenality  of  oonacioQsnefle  reete 
the  pQeaiWllty  of  adence  and  of  morality.  For  all  scienoe 
ia  joat  a  eonten^lation  of  the  world  m  ordin$  ad  wUvermm 
and  not  m  ordine  ad  uMnduum ;  and  all  morality  ia  jnst 
action  with  a  yiew  to  an  interest  which  belongs  to  the 
igenl^  not  as  this  indlTidnal,  bnt  as  a  membw  of  a  greater 
wbel^  and  ultimately  of  the  abeolute  whole  in  wUch  all 
msn  and  all  things  are  included. 

In  this  natore  of  the  conscioos  snlject  lies  also  the 

posBbility  of  metaphysic  in  the  sense  of  Anstotie,  as  that 

adeDoe  which  goes  back  to  a  wpSnw  ^vtm,  a  beginning 

which  ia  prior  to  the  existence  in  conscionsness  of  the 

ladiTidaal  sel^  and  onward  to  an  end  in  which  the  divirions 

of  the  finite  consdonsness  are  tianscended, — as  indnding, 

in  shorty  ontology,  or  metaphysic  in  the  niarrower  sense,  on 

fte  one  aide,  and  theology,  or  the  philosophy  of  religion, 

on  the  other.    In  tmth,  these  two  extremes  of  sdence  are 

ttfiPiesBsrily  boond  together :  we  can  only  go  back  to  the 

beginning  if  we  can  go  on  to  the  end ;  we  can  only  reeover 

the  first  unity  if  we  can  antidpate  tlie  last..    Or,  to  free 

the  snlgeet  more  definitely  from  the  associations  of  time, 

WB  cannot  apprehend  the  unity  which  is  involved  or  JHre- 

mppoeed  in  all  the  differences  of  our  conscious  life  except 

in  so  far  as  we  can  look  at  our  indiyidual  existence  from 

the  point  of  view  of  the  whole  to  which  it  bdongs.     Thia 

win  become  eyident  if  we  condder  the  nature  of  tiie  limits 

ivhieh  haTo  to  be  transcended  by  such  a  sdence.    The 

xodiTidual  oonsdous  subject^  as  he  finds  himself  at  firsts 

is  but  one  bdng  in  a  world  that  stretches  out^  apparently 

vitiiout  limits,  on  eyery  side  of  him.     Of  the  things  by 

whidi  he  is  immediatdy  surrounded  he  sees  but  a  small 

part^  and  the  infiuences  which  he  recdyes  from  them  are, 

u  he  knows^  like  the  waye  that  breaks  upon  a  shore  from 

sn  unknown  ocean,  only  the  last  partial  expresdon  of 

Impnisea  that  come  from  regions  beyond  lus  ken.    Again, 

hs  finds  himself  as  one  in  a  changing  series  of  bdngs,  of 

which  ho  knows  only  the  last  preceding  terms,  and  he  is 

aware  that  in  a  few  years  he^  as  one  of  this  series,  will 

essse  to  be.     He  is  thus  to  himself  a  definitely  limited 

being;  and  though  lus  knowledge  of  himself  and  his  world 

may  be  gradually  widened  so  as  to  reach  some  little  way 

bade  into  the  past,  and  antidpate  a  little  of  the  future,  or 

Biay  go  outwards  in  spfuse  to  embrace  a  widening  cirde  of 

siiBtences  around  him,  yet  he  always  stops  at  a  limit,  of 

whidi  he  is  conscious  that  it  is  no  absolute  limits  but 

amply  an  arbitrary  halting-place    where  yiuon    grows 

indistinct  and  impwfect    When  he  reflects  upon  himself 

from  this  point  of  yiew,  he  is  forced  to  regard  himself  as 

but  a  fragment^  and  a  fragment  of  an  unknown  whole,  by 

which  his  whole  bdng  is  determined  to  be  what  it  is. 

His  highest  knowledge  seems  to  be  but  a  consciousness 

of  lus  Ignorance^  his  lughest  freedom  a  determination  by 

motiyes  the  ultimate  meaning  of  which  ia  hid  from  him. 

80  far  there  seems  to  be  no  room  for  any  metaphydcal 
knowledge^  any  knowledge  of  oursdyes  and  our  world 
which  ia  other  than  relatiye  and  mi  ordine  ad  individuum. 
But  farther  reflexion  diows  that  in  this  yery  consciousness 
of  limit  there  ia  implied  a  consdonsness  of  that  which  ia 
beyond  lunit.  While  we  proceed  frompart  to  part^  beginning 
w&  oursdyes  and  our  immediate  surroundings,  and  f  ollow- 
iag  out  lines  of  connexion  that  lose  themsdves  in  the  dis- 
tsnos^  we  are  guided  by  a  oonsdousness  of  the  whde  as  a 
snity  through  which  the  parts  are  determined.  Kay,  it  ia 
just  the  preeenee  of  this  conscionsness  that  makes  us  capable 
«f  what  leems  the  pteoewoifc  d  our  knowledge^  in  which. 


by  the  aid  of  the  prindple  of  causality,  we  connect  parti- 
cular with  particular,  and  so  gradually  extend  the  sphere 
.of  light  into  the  encompassing  darkness.  For  that 
prindple  simply  means  that  the  limited  external  object 
does  not  suffidently  explain  to  us  i|»  own  existence,  and 
that  therefore  we  are  forced  to  explain  it  by  a  reference  to 
something  beyond  it.  It  means,  in  other  words,  that  we 
cannot  rest  in  that  which  ia  not  a  self-bounded,  self- 
determined  whole.  The  application  of  the  category  of 
extonal  determination  has  ^erefore  an  essential  reference 
to  the  higher  category  of  self<letermination.  The  mere 
endlessness  of  space  wad  time  has  no  meaning  except  in 
oppodtion,  yet  in  relation,  to  the  true  infinity  of  which 
we  find  the  type  in  self-consdous  thought  Or,  to  put  it 
in  the  Kantian  form  in  which  it  ia  already  familiar  to  us, 
the  consciousness  of  the  objectiye  world  in  space  and  time 
stands  in  essential  relation  to  the  unity  of  self-consdons- 
ness.  And  if  when  we  regard  the  former  excludydy  we 
are  forced  to  yiew  oursdyes  as  indgnificant  and  diort- 
dghted  finite  beings  in  an  infinite  uniyerse^  when  we 
regard  the  latter  we  are  enabled  to  see  that  in  idl  this 
uniyerse  there  is  reyealed  only  that  spiritual  prindple 
which  we  find  also  in  oursdyes.  In  this  way  a  new  light 
ia  thrown  on  our  first  consdonsness  of  ignorance.  The 
striyings  of  our  reason  after  knowledge  can  no  longer  be 
regarded  as  strivings  after  an  unknown  goal,  but  rather 
after  a  goal  which  it  has  prescribed  for  itself.  The  narrow 
limits  of  our  indiyidual  life  are  not  removed,  but  they 
oease  to  be  for  us  the  limits  of  a  narrow  drde  of  definition 
within,  a  formless  infinite.  They  become  the  limits  of  a 
sphere  within  a  sphere,  a  sphere  whidi  ia  defined  by  the 
idea  of  knowledge  or  self-consciousness  itself,  and  in  which 
therefore,  however  we  may  wander,  we  are  everywhere  at 
home.  In  religious  languaffe^  the  sphere  is  not  a  mere 
universe,  but  God,  who  ia  without  us  only  as  He  is  within 
us^  so  that  "by  the  God  within  we  can  understand  the 
God  without" 

Again,  as  this  consdonsness  takes  man  beyond  his 
immediate  existence,  and  enables  him  to  determine  it  in 
relation  to  an  absolute  unity  of  all  things  in  God,  so  it 
enables  him  to  go  back  to  a  unity  which  is  behind  or 
prior  to  that  existence.  For,  if  the  individual  can  look  at 
himself  as  he  looks  at  others,  and  at  others  as  he  looks  at 
himself,  t.e.,  from  a  point  of  view  which  is  unaffected  by 
hia  individuality,  and  in  which  that  individuality  is  for  him 
only  what  it  is  for  impartial  reason,  he  can  have  nothing  in 
him  which  binds  his  consdonsness  to  his  individuality  as 
mere  individuality ;  as  therefore  he  can  go  bBvond  himself 
to  apprehend  the  whole  in  which  his  individuality  has  a 
place,  there  is  nothing  to  prevent  him  from  going  back 
upon  himself,  and  upon  the  conditions  which  are  prior  to 
his  own  individual  being.  He  ia  not  tied  to  his  immediate, 
life,  and  can  go  bdow  it  just  as  he  can  rise  above  it 

"  O  Gk)d,  I  think  Thy  thoughts  after  Thee,"  said  Kepler. 
In  reading  the  "thoughts"  written  in  the  planetary 
system,  Kepler  was  diBOoyering  the  meaning  of  that 
which  is  dmpler  and  more  dementary  than  the  existence 
of  man,  as  a  cyde  of 'mechanical  relations  are  dmpler  and 
more  dementary  than  self-consciousness.  Yet  it  was  a 
true  feeUng  that  led  him  to  connect  this  descent  into  the 
mechanical  world  with  God.  For  it  is  only  in  virtue  of 
the. same  faculty  which  enables  us  to  rise  to  the  absolute 
life  whidi  indudes  and  subordinates  our  own  that  we  can 
so  free  us  from  the  image  of  our  own  consdous  life  as  to 
apprehend  and  fix  in  thought  the  simpler  relations  of 
purdy  phydeal  ezistenoe.  But  the  same  faculty  of  gdng 
back  upon  oondves  has  a  still  deeper  manifestatioiLr 
Not  only  oan  wa  abstract  from  ourselves  so  as  to  under" 
stand  the  inoiganio  world,  we  oan  also  abstract  from  cur^ 
sdves  so  as  to  understand  the  conditions  which  are  prior 


94 


METAPHYSIC 


to  tne  thouglit,  and  therefore  to  the  existence,  of  anj 
objective  external  world  at  all,  the  universal  conditiona  of 
the  knowable  and  therefore  also  of  reality.  In  doing  so. 
to  use  Hegel's  metaphor,  which  is  but  an  extension  of 
Kepler's,  we  are  "thinking  what  God  thought  and  was 
before  the  creation  of  the  world,"  i.f.,  we  are  thinking  the 
spiritual  unity  presupposed  in  all  knowledge,  and  therefore 
in  all  objects  of  knowledge—the  consciousness  in  relation 
to  which  everything  is,  and  is  known.. 

3.  The  Rtlation  of  Logic  to  JfHaphysic.^The  ordinary 
view  of  logic  is  based  on  two  presuppositions  which  tend  to 
separate  it  almost  entirely  from  metaphysic  :  it  is  based  on 
the  presupposition  of  an  opposition,  or  at  least  a  merely 
external  relation,  between  thought  and  its  object,  and  again 
of  an  opposition^  or  merely  external  relation,  between  the 
form  or  method  and  the  content  or  matter  of  thought.  The 
intelligence  is  regarded  as  dealing  with  an  object  which  is 
given  to  it  externally,  and  to  which,  therefore,  it  can  be 
true  only  if  it  leaves  it  unchanged  and  introduces  into  It 
nothing  of  its  own.  Truth,  to  use  a  well-known  definition, 
is  the  agreement  of  our  conceptions  with  their  objects,  and 
in  bringing  about  this  agreement  all  the  concessions  must 
be  on  &e  side  of  thought.  Conformably  to  this  view,  the 
processes  of  thought  must  be  purely  analytic;  %.e.,  thought 
may  break  up  the  given  idea  of  the  object  into  its  con- 
stituent elements,  and  again  out  of  these  elements  it  may 
recompose  the  idea  in  its  unity,  but  it  can  add  nothing  and 
take  nothing  away.  It  is  like  an  instrument  which 
alternately  dissects  a  solid  mass  into  smaller,  parts  and 
again  mechanically  presses  them  together,  but  which 
never  penetrates  and  dissolves  the  hard  matter,  still  less 
fuses  it  into  a  new  form  by  bringing  it  into  contact  with 
new  chemical  elements. 

This  conception,  like  much  of  the  philosophy  of  which 
it  is  a  specimen,  is  a  kind  of  exaggerated  caricature  of  one 
aspect  of  the  philosophy  of  Aristotle.  Aristotle  is  the 
great  analytic  philosopher.  He  first  laid  down  boundaries 
in  that  continuous  domain  of  teience  which  Plato  had  first 
surveyed  Kot  that  he  ever  completely  lost  sight  of  the 
unity  or  continuity  of  the  different  sciences  which  he  thus 
distinguished.  His  unrivalled  speculative  genius  is  shown 
nowhere  more  clearly  than  in  those  not  unfrequent  utterances 
^f  speculative  insight  into  the  unity  of  things  different,  by 
which,  as  at  a  stroke,  he  makes  his  own  landmarks  and  all 
landmarks  to  disappear.  Tet  such  utterances  generally 
stand  by  themselves,  and  do  not  alter  the  general  analytic 
spirit  of  his  philosophy.  They  are-  not  so  developed  as  to 
show  distinctly  the  merely  relative  character  of  tl^e  divisions 
and  distinctions  which,  are  set  up,  or  the  limits  of  the  sphere 
within  which  they  hold  good.  Hence  it  was  easy  for 
minds  which  possessed  something  of  Aristotle's  keenness 
of  understanding  without  his  speculative  depth  to  neglect 
such  expressions,  or  to  explain  them  away.  And  this 
process  of  degradation  was  the  more  rapid  as  tibe  philosophy 
of  Aristotle  soon  ceased  to  be  studied  in  his  own  writings, 
and  became  a  traditionaiy  possession  of  the  schools.  In 
this  way  we  may  partly  explain  how  logic  came  to  be 
regarded  by  mediasval  philosophy  as  a  form  of  thought 
which  could  be  altogether  separated  from  the  matter,  and 
by  the  application  of  which  that  diatter  could  be  in  no  way 
affected  or  changed.  But  for  suc^  a  view^  indeed,  it  is 
difficult  to  conceive  how  the  schoolmen  could  have  ventured 
to  apply  any  logical  processes  at  all  to  the  sacred  matter  of 
dogma.  The  idea  of  externally  adding  anything  to  the 
faith  once  delivered  to  the  saints  was  excluded  by  the 
principle  of  authority ;  and  the  idea  of  developing  out  of 
that  faith  anything  that  was  not  immediately  contained  in 
It  had  not  yet  presented  itself  to  any  one.  Hence  the 
DDsmeas  of  thou^^t  seemed  to  be  purel>  formal  and 
•nalytM^  and  it  was  only  oa  the  plea  of  its  ))(BiDg  raoh  tbat 


its  activity  could  be  tolerated  at  all  Nor  was  this  view 
of  logic  at  once  changed  by  the  revolt  against  scholasticism. 
The  first  philosophical  exponents  of  the  modem  scientific 
movement,  while  they  rejected  the  matter  of  dogma  aa 
fictitious,  or  at  least  as  transcending  the  sphere  of  positive 
knowledge,  and  while  they  substituted  in  its  place,  as  the 
object  of  investigation,  the  facts  of  experience,  did  not 
realize  any  more  than  the  schoolmen  that  the  form  and 
method  of  knowledge  could  be  other  than  analytic  of  given 
matter.  Bacon,  their  protagonist,  was  above  all  solicitous 
to  guard  against  any  subjective  an/ict/xi^to  naturs\  nor  did 
he  see  that  the  questions  which,  in  his  theory  of  forms 
he  proposed  that  science  should  ask  of  nature  themselves 
involved  any  preconceived  theory  regarding  it.  Consciou% 
as  every  true  scientific  man  must  be,  that  the  study  of 
nature  involves  a  constant  self-abnegation,  a  patient  self- 
distrustful  course  of  experiment  and  observation,  he  and 
his  followers  did  not  realize  the  presuppositions  that  make 
the  inquiry  possible,  and  by  which  it  must  be  guided.  Still 
less  did  they  recognize  that  the  separation  between  the 
mind  and  its  object  which  they  took  for  granted  can  only 
be  a  relative  division,  t.«.,  a  division  on  the  basis  of  a 
unity,  and  that  therefore  the  self-abnegation  of  the  mind 
in  its  investigation  of  facts  cannot  be  an  absolute  self- 
abnegation,  but  is  only  the  first  step  on  the  way  to  the 
discovery  that  the  facts  are  intelligible,  and  so  essectially 
related  to  the  intelligence.  Hence  to  them  logic  still 
seemed  a  mere  analytic  process,  the  end  and  aim  of  which 
was  understood  to  be  that  a  world,  existing  in  itself  out 
of  relation  to  thought,  should  4)e  reproduced  in  a  ^more  or 
less  imperfect  image  in  thought.  And,  when  it  came  to  be 
suspected  by  a  less  naive  philosophy  of  experience  that, 
after  all,  certain  presuppositions,  not  given  in  experience 
itself,  were  involved  in  the  scientific  interpretation  of  it^ 
various  expedients  were  devised  to  reduce  these  presupposi- 
tions in  an  indirect  way  to  empirical  truths, ^-expedients 
of  which  Mill's  attempt  to  base  the  law  of  causality  upon 
an  induetio  per  enumerationem  timpliccm  may  be  taken  as 
the  type. 

When  we  go  back  to  Aristotle, — who  was  the  **  founder 
of  logic "  in  the  sense  that  he  was  the  first  who  trnatad 
logical  method  as  a  separate  branch  of  science, — we  find 
that  his  division  of  logic .  from  metaphysic  is  by  no  means 
so  definite  and  complete  as  it  was  made  by  some  of  his 
successors.  The  verification  of  the  highest  "principle  of 
thought,  the  law  of  contradiction,  is  treated  by  him  as  the 
business  of  metaphysic.  And,  though  he  separates  the  idea 
of  truth  from  the  idea  of  reality,  and  regards  the  former 
as  involving  a  relation  of  thought  to  a  reality  which  is 
determined  in  itself  independent  of  that  relation,  yet  he 
does  not  regard  this  independence  as  by  any  means  absolute. 
Truth  is  defined  by  him  as  a  connexion  or  distinction  of 
ideas  which  correspond*  to  a  union  or  separation  of  things, 
but  does  not  necessarily  so '  correspond.  This  definition, 
however,  holds  good  only  in  so  far  as  things  are  not 
scientifically  known,  or  in  so  far  as  things  not  essentially 
related  are  brought  together  Kara  oviifttprfKoi.  Where 
necessity  comes  in^  and  is  apprehended  by  reason,  the 
case  is  different.  For  in  that  case  we  have  not  merely 
an  external  synthesis,  but  inn  essential  identity,  i,e.,  a  unity 
of  elements  which  can  neither  be,  nor  be  knowA,  apart 
from  each  other.  In  relation  to  the  principles  of  science, 
therefore,  Aristotle  holds  that  error,  i.e.,  a  connexion  of 
ideas  not  corresponding  to  a  connexion  of  things,  is  impos- 
sible, and  that  the  only  alternatives  are  knowledge  and  ig- 
norance. Either  we  possess  the  idea  or  we  do  not  possess  it ; 
as  Aristotle  otherwise  expresses  it,  in  thought  we  are  either 
in  contact  with  the  things. oj  not  in  contact  with  them; 
there  is  no  third  possibility.  The  meaning  of  Aristotle 
becomes  clearer  when  .we  remember  that,  according  to  hia 
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r,  ike  inteUigenee,  in  apprehending  ihe  indlTisible  unity 
of  elements  in  the  object,  is  At  the  fiame  time  apprehending 
the  unity  of  the  object  with  itself.     The  mind  cannot  be^ 
deceiTed  in  regard  to  that  which  forms  a  part  of  its  con-^ 
sctonsness  of  itself.     In  freeing  the  essential  conception  of' 
the  object   from  the  contingency  of  matter,  science  has' 
freed  the  object  from  that  which  made  it  foreign  to 
intelligence^  and  the  relation  of  thought  to  things  ceases 
to  be  one  of  correspondence,  and  becomes  one  of  identity. 
The  legitimate  inference  from  this  view  of  the  relation 
of  the  intelligence  to  the  intelligible  world  would  seem 
to  be  that  the  partial  separation  of  thought  from  its  object 
and  its  imperfect  correspondence  with  it  is  characteristic 
of  ovir  first  empirical  consciousness  of  things,  and  of  the 
progress  from  that  consciousness  to  science,  but  that  in 
completed  science  the  division  ceases.     The  ette  of  things 
is  not  their  pereipi,  but  their  inUUigi.     But,  if  this  be 
taken  as  the  truth,  then  it  can  no  longer  be  supposed  that 
the  process  by  which  science  knowledge  is  attained  con- 
sists simply  in  an  analysis  of  the  object  as  it  is  given  in 
immediate  perception.     On  the  contrary,  it  must  be  held 
that,  if  our  thought  has  to  submit  itself  to  the  object,  and 
to  be  brought  into  conformity  with  it,  by  a  process  of 
induction,  it  is  equally  true  that  in  tlus  process  the  object 
also  must  be  changed,  that  it  may  be  brought  into  con- 
formity with  the  principle  of   thought     The  genesis  of 
science,  according  to  this  view,  is  not  merely  an  analysis 
of  given  facta^  but  a  process  of  vital  transformation  by 
whMh  consciousness  on  the  one  side  and  the  object  on 
the  other  are  brought  into  unity  with  each  other.     The 
idea,  indeed,  of  an  empty  process,  a  process  in  which  the 
activity  of  the  mind  is  merely  formal,  is  one  which  will 
not  stand  the  slightest   examination.     A  mind  without 
categories,  if  such  a  thing  were  conceivable,  would  have 
DO  questions  to  ask  in  relation  to  the  object  presented  to 
it,  smd  could  therefore  get  no  answers.     Those  who  make 
a  pretence  of  approaching  a  subject  in  an  absolutely 
receptive  attitude,  and  without  any  presuppositions,  only 
show  that  they  are  unconscious  of  the  categories   by 
which  their   thought  is  ruled  \  and   they  will  be  most 
slavishly  guided  by  these  categories  just  because  they 
are     unconscious     of     them.      The    schoolmen,     when 
they  applied  their  logical  principles  to  the  matter  of 
C9iristian  dogma,  did  not  recognise  that  they  were  doing 
more  than  analysing  and  bringing  out  clearly  the  meaning 
of  that  dogma.     But  the  effect  <2  their  work  was  to  turn 
the  system  of  divinity  into  a  collection  of  insoluble  puzzles; 
for  the  doctrine  was  a  doctrine  of  reconciliation  between 
divine    and   human,   infinite   and   finite,   universal    and 
particular,  and  the  principle  of  their  method  was  to  treat 
all  these  oppositions  as  absolute.     In  like  manner  it  might 
be  shown  that  the  analysis  of  social  phenomena  which  was 
made  in  the  last  century  was  inadequate  and  superficial, 
just  because  of  the  latent  assumption  of  individualism  on 
which  it  proceeded,  and  that  the  greater  success  of  writers 
like  Comte  and  Spencer  does  not  arise  merely  or  mainly 
from  their  being  more  careful  observers  of  the  phenomena 
of  social  life,  but  in  great  part  from  the  fact  that,  rather  by 
the  unconscious  movement  of  opinion  than  by  any  distinct 
metaphysic,  their  minds  have  become  posscussed  by  more 
adequate  categories. 

llie  idea  that  the  process  of  thought  is  merely  formal, 
or  analytic  of  given  matter,  is,  however,  an  error  that  has 
i  truth  underlying  it.  This  is  the  truth  expressed  by 
Aristotle  in  his  much  misunderstood  comparison  of  the 
iotelligence  of  man  to  a  tabula  rata,  upon  which  nothing 
It  first  is  written,  and  again  in  his  as^rtion — already 
quoted — that  the  mind  is  a  pure  Bwofii^  without  any 
distinguishing  quality  of  its  own  which  could  prevent  it 
from  apprehending  the  real  nature  of  other  things.    In 


other  words,  self-conscious  reason  is  not  a  special  thing  in 
the  world,  but  the  principle  through  which  all  things  are, 
and  are  understood ;  and  hence,  as  regards  the  distinction  of 
things  from  each  other,  it  is  in  the  first  instance  undeter- 
mined and  indifferent,  and  therefore  open  to  be  determined 
in  one  way  or  another,  according  to  the  object  to  which  it 
is  directed.  But  this  simply  means  that  the  conscious 
subject,  as  such,  is  not  bound  to  his  own  individuality,  but 
can  regi^  things,. nay,  in  a  sense,  must 'regard  them,  from 
a  point  of  "view  which  is  independent  of  it.  This  is  what 
makes  possible  the  self-restraint  and  self-abnegation  pre- 
scribed to  the  scientific  man,  whose  whole  duty,  as  it  is  often 
said,  is  to  keep  himself  out  of  the  way  and  let  the  objects 
speak,  to  lay  aside  all  subjective  idola  and  prejudices 
that  stand.between  him  and  the  realily  of  things.  This  at 
first  sight  may  seem  to  be  equivalent  to  the  assertion  that 
the  mind  ought  to  be  in  a  state  of  simple  passivity  or 
receptivity  towards  objects.  What  is  really  meant,  how- 
ever, is  not  that  the  intelligence  should  go  out  of  itself,  or 
cease  to  be  itself,  that  it  may  know  its  object,  but  simply 
that  it  should  show  itself  in  its  universality,  or  freedom 
from  the  limits  of  the  individual  nature.  The  self-abnega- 
tion of  science  is  an  endeavour,  so  to  speak,  to  see  die 
object  with  its  own  eyes,  but  this  it  can  do  only  in  so  far 
as  the  consciousness  for  which  the  object  is  is  that  con- 
sciousness in  relation  to  which  alone  all  objects  are,  .and 
are  understood.  Or,  to  put  it  in  another  form,  the  con- 
scious self  in  its  scientific  self-abnegation  does  not  give 
itself  up  to  another,  and  become  purely  passive ;  it  only 
gives  up  all  activity  which  is  not  the  activity  of  that 
universal  thought  for  which  and  through  which  all  things 
are.  Hence^  when  it  has  so  abnegated  itself^  its  most  intense 
constructive  activity  is  just  beginning,  though,  just  so  far 
as  the  self-abnegation  has  been  real,  that  constructive 
activity  has  become  one  with  the  self-revelation  of  the 
object.  As,  however,  it  is  only  through  the  constructive 
activity  of  thought  that  there  exists  for  us  any  object  at 
all.  So  it  is  only  through  its  continued  activity  that  the 
conception  of  the  object  is  changed,  till  it  is  completely 
revealed  and  known.  And  this  activity  involves  a  con- 
tinuous synthesis,  by  which  an  ever  wider  range  of  facts 
is  brought  together  in  an  ever  more  definite  unity,  until 
the  mind  has,  if  we  may  use  the  expression,  exhausted  its 
store  of  categories  upon  the  world,  and  until  the  world  has 
completely  revealed  itself  in  its  unity  with  itself  and  with 
the  mind. 

To  combine  these  two  ide&s — on  the  one  hand  that  science 
begins  in  a  self-abnegatioi^i  by  which  the  mind  renounces 
all  subjective  prejudices,  and  thereby  attains,  a  purely 
objective  attitude,  and  on  the  other  hand  that  this  purely 
objective  attitude  is  not  a  mere  attitude  of  reception,  but 
one  in  which  the  mind  is  continually  tounsforming  the 
object  by  its  own  categories,— to  see  that  the  universality 
of  the  mind  in  knowing  is  not  mere  emptiness,  and  that  its 
activity  is  synthetic  just  when  it  is  most  free  from  all  pre- 
suppositions extraneous  to  the  nature  of  its  object, — ^is  one 
of  the  greatest  difficulties  of  the  student  of  metaphysic. 
Universality  at  first  looks  so  like  emptiness,  and  a  universal 
activity  so  like  a  merely  formal  activity,  that  it  is  no 
wonder  that  the  one  should  be  mistaken  for  the  other. 
But  if  we  make  such  a  confusion,  we  may  soon  be '  forced 
to  choose  between  a  sensationalism  that  makes  knowledge 
impossible  and  a  mysticism  which  makes  it  empty.  The 
pure  identity  of  thought  with  itself  which  is  involved  in 
the  process  of  analysis  is  put  on  the  one  side,  and  the 
manifold  matter  of  experience  which  is  the  object  of 
thought  on  the  other,  and  between  these  opposites  no 
mediation  is  possible.  If  we  take  our  stand  upon  the 
latter,  we  are  forced  to  reject  all  mental  synthesis  as 
invalid,  becauseMt  involves  a  subjective  addition  to  the 
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liMts;  if  in  take  otir  aland  on  tiie  fonner,  wo  are  com- 
pelled to  regard  all  objective  experience  as  irrational, 
becanee  it  does  not  correspond  to  the  pure  identity  of 
thought. 

In  -Aristotle's  "view  of  logic  it  cannot  be  said  that  this 
difficulty  is  clearly  .solved,  thongh  he  seems  to  hare  seen 
the  error  of  both  extremes.  On  the  one  hand  lie  often 
recognizes  the  synthetic  duuraeter  of  the  process  of  indno- 
tion,  as  when  he  speaks  of  the  universal  idea  or  law  as  a 
central  principle^  in  which  we  must  find  the  key  to  all  the 
difficulties  suggested  by  different  aspects'of  a  given  subject 
Yet  in  other  places  we  trace  the  influence  of  a  merely  ana- 
lytic conception  of  that  process,  as  a  process  in  which  the 
universal  is  to  be  reached  by  abstracting  from  the  peculi- 
arities of  individuals.  And  this  conception  of  it  is  favoured 
by  Aristotle's  metaphysical  theory,  according  to  which  the 
forms  of  things  in  the  finite  world  are  manifested  in  a 
resisting  matter,  a  matter  which  pievents  them  from  being 
perfectly  or  universally  realized.  For,  in  so  far  as  this  is 
the  case,  the  facts  will  not  be  entirely  explained  by  the 
knowledge  of  the  form,  and  the  knowledge  of  the  form 
must  be  obtained,  not  by  combining  all  the  facts,  but  rather 
by  abetraoting  from  them..  Again,  in  Aristotle's  account 
of  the  process  of  thou^t  in  the  Prior  AnalpUct,  he 
regards  it  as  a  formal  deductive  process;  and,  though 
in  the  FotUrwr  Analytic  he!  attempts  to  give  a  s/nthetic 
meaning  to  the  syllogiBm  by  treating  it  as  the  method  in 
which  Uie  properties  of  a  thing  may  be  proved  of  it,  or 
combined  with  it,  through  its  essentml  definition,  yet  this 
adventitious  meaning  bestowed  upon  the  syllogistic  process 
does  not  alter  its  essential  nature.  The  ultimate  source  of 
this  inadequate  view  of  the  process  of  thought  seems  to  lie 
in  Aristotie's  imperfect  conception  of  the  unity  or  identity 
which  is  for  him  the  type  of  knowledge.  For,  though,  both 
in  the  Meiaphyaic  and  the  De  Anitna^  he  defines  that  identity 
as  self-consciousness  or  as  a  consciousness  of  objects  whidi 
is  identical  with  self-consciousness,  yet  he  does  not  seem 
clearly  to  distinguish  between  a  unity  in  which  there  is  no 
difference  and  a  unity  in  which  difference  is  transcended  and 
reconciled.  This  seems  to  be  shown  by  his  description  of  the 
principles  which  reason  apprehends  as  indwidua  or  indi- 
visible unities,  rather  than  unities  which  imply,  while  they 
transcend,  difference.  Yet^  in  this  definition  of  the  unity 
of  knowledge  as  self-consciousness,  Aristotie  has  implidtiy 
admitted  that  there  is  a  duality  or  difference  in  the  unity 
itself,  and  this  might  have  been  expected  to  modify  his 
conception  of  the  relation  of  consciousness  to  its  olgects. 
For,  as  self-consciousness  is  not  simple  like  a  chemical 
element^  bitt  only  in  the  sense  that  it  is  an  indissoluble 
unity  of  opposites,  it- might  have  been  anticipated  that 
one  who  had  realized  self-consciousness  as  the  principle 
of  knowledge  would  be  able  to  regard  the  opposition 
between  the  consciousness  of  self  and  the  consciousness  of 
the  world  as  itself  also  capable  of  being  conceived  as  a 
unity. 

'This  misconception  of  Aristotie  may  be  shown'  in 
another  way.  In  the  Mdciphytie  we  find  him  laying  down 
what  is  called  the  logical  lavr  of  contradiction  as  the 
ultimate  principle  of  knowledge.  The  meaning  of  this 
principle^  however,  as  Aristotie  states  it^  is  simply  tiM^t 
thought  in  its  essence  is  definition  or  distinction.  If,  as 
Heraclitus  says,  everything  at  once  is  and  is  not,  if  we 
cannot  attach  any  definite  predicates  to  things  by  which 
they'  may  be  distinguished  from  each  other,  then,  as 
Aristotle  argues,  thought  "is  chads,  and  knowledge  is 
impossible.  If  determination  be  not  negation,  if  the 
assertion  of  A  be  not  the  negation  of  not-A,  then  there  is 
ne  meaning  in  words.  The  criticism  to  be  made  on  this- 
view  is  obviously,  not  that  it  is  a  false  statement  of  the  law 
ol  thoog^tk  but  that  it  is  an  imperfect  statement  of  it; 


Thought  is  undoubtedly  distinction  j  and,  if  all  distinction 
be  confounded,  no  meaning  can  be  apprehended  or  ex- 
pressed. But  thought  is  also  relation  and  connexion  of 
the  things. distinguished,  and  this  aspect  of  it  is  equally 
important  with  the  other.  Aristotle  shows  his  one-sided- 
ness — a  one-sidedness  which  throws  him  into  opposition 
to  Plato,  but  which  enables  him  to  correct  Plato  only  by 
falling  into  the  opposite  error — ^when  he  exclusively  fixes 
his  attention  on  the. "  differentiating  "  aspect  of  knowledge, 
and  takes  no  notice  of  the  "  integrating  "  aspect  of  it  It 
is  easy  to  see  that  this  exclusive  attention  to  one  side  of 
the  truth  may  lead  in  many  ways  to  a  distorted  view  both 
of  the  world  and  of  the  intelligence  that  apprehends  it  If 
Heraclitus  be  interpreted  as  simply  denying  the  right  of 
thought  to  introduce  its  definiteness  into  the  flux  of  sense, 
nothing  but  absolute  scepticism  can  come  out  of  his 
philosophy ;  and  Aristotie  was  right  in  maintaining  that  it  is 
only  as  the  flux  is  brought  to  a  stand,  and  the  universal  is 
fixed  as  a  permanent  and  definite  object  of  thou^t,^  that 
knowledge  becomes  possible.  But,  on  the  other  hand,  if 
distinction  be  taken  as  abeolute,  if  the  definite  assertion 
of  a  thing  be  taken  as  a  notation  of  all  relation  to  what  it 
is  not»  if  the  fixity  of  thoii^t  be  taken  as  an  abstract  self- 
identity  which  excludes  afi  the  movement  of  finite  things 
wherein  they  show  their  finitude  and  pass  beyond  them- 
selves into  other  thingl^  then  knowledge  will  be  equally 
impossible.  Our  consciousness,  on  suda  a^heory,  would 
be  dirintegrated  into  parts  which  ^fould  own  no  connexion 
with  each  other;  nor  would  it  be  poesibje  for  ns  to  think 
of  things  as,  in  spite  of  their  di9erences,  oonnd  together  into 
the  unity  of  one  world.  The  law  of  contradiction  or 
distinction,  therefore^  is  likely  to  lead  to  serious  miscon- 
ceptions^ unless  it  be  complemented  by  a  law  of  relation — 
a  law  expressing  the  truth  that  there  is  a  unity' which 
transcends  all  dutinction.  For  all  intelligible  distinction 
— all  distinction  of  things  in  the  intelligible  world — must 
be  subordinate  to  their  unity  as  belonging  to  that  world, 
and  therefore  essentially  connected  with  each  other  and 
with  the  intelligence.  In  such  a  world,  in  other  words, 
there  can  be  no  absolute  distinctions  or  differences  (not 
even  between  being  and*  not-being);  for  distinction  without 
relation  is  impossible,  and  a  conception  held  in  abeolute 
isolation  from  aU  correlated  conceptions- ceases  to  have 
any  meaning.  This  does  not^  of  course,  imply  a  negation 
of  the  law  of  contradiction  within  its  own  sphere,  but  it 
does  imply  that  that  sphere  is  limited,  and  that  there  is  no 
abeolute  contradiction.  All  opposition  is  within  d  pre- 
supposed unity,  and  therefore  points  to  a  higher  reconcilia- 
tion, a  reconciliation  which  is  reached  when  we  show  that 
the  opposition  is  one  of  correlative  elements. 

The  great  step  in  logical  theory  which  was  taken  by  the 
idealistic  philosophy  of  the  post-Kantian  period  was  siijaply 
to  dissipate  the  confusion  which  had  prevailed  so  long 
between  that  bare  or  formal  identity,  which  Ib  but  the 
beginning  of  thought  and  knowledge,  and  that  concrete 
unity  of  difference,  which  is  its  highest  idea  and  end.  It 
was,  in  other  words,  to  correct  and  complete  the  concep- 
tions of  thought  .as  analytical,  and  as  externally  syntheti- 
cal, by  the  conception  of  it  as  self -determining,  to  show 
that  it  is  a  unity  which  manifests  itself  in  difference  and 
opposition,  yet.  in  all  this,  even  when  it  seems*  to  be 
dealing  with  an  object  which  is  altogether  external  to 
it,  is  really  developing  and  revealing  itself.  This  new 
movement  of  thought  mighty  in  one  point  of  view,  be 
described  as  the  addition  of  another  logic  to  the  logic 
of  analysis  and  the  logic  of  inductive  sjmthesis  which 
were  already  in  existence.  But  it  was  r^y  more  than 
this ;  for  the  new  logic  was  not  merely  an  extmal  addition 
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to  the  old  kgici^  it  also  put  a  new  meaning  into  these 
logics  bj  briDging  to  light  Uie  principles  that  were  involved 
in  them.  At  the  same  time  it  broke  down  the  division 
that  had  been  supposed  to  exist  between  logic  and  meta- 
pkjsic^  between  the  form  or  method  of  thought  and  its 
nittsr.  It  showed  that  thought  itself  contains  &  matter 
faom  which  it  cannot  be  separated,  and  that  it  is  only  by 
mson  of  this  matter  that  it  is  able  to  ask  intelligent 
(jBflstioos  of  natore^  and  to  get  from  nature  intelligible 
asswers.  A  short  space  must  be  devoted  to  explain  this 
idstbn  of  the  three  logics  to  each  other. 

The  analytic  logic  fairly  represents  our  first  scientific 
aft^tnds  to  Uie  world,  in  which  we  concentrate  our  attention 
opoD  the  facts  as  they  are  given  in  experience,  with  no 
thoo^t  of  any  mental  synthesb  through  which  they  are 
girn.  To  ourselves  we  seem  to  have  to  do  with  an  object 
idueh  is  altogether  independent  of  our  thought^  and  what 
«s  need  in  order  to  know  it  is  to  keep  ourselves  in  a  purely, 
ne^ve  attitude.  All  we  can  do  is  to  analyse  what  is 
BTSD,  without  adding  anything  of  our  own  to  it.  It  has, 
however,  already  been  pointed  out  that  this  apparent  self- 
sbnegation  is  possible  only  because,  in  abnegating  our  indi- 
tidaal  point  of  view,  we  do  not  abnegate  the  point  of  view 
that  belongs  to  us  as  universal  or  thinking  subjects.  In 
ether  words^  the  objectivity  of  knowledge  uius  attained  is 
not  the  ceasing  of  the  activity  of  our  thought^  but  rather  of 
•D  that  interferes  with  that  activity.  We  seem  to  abstract 
from  ourselves,  but  what  we  do  abstract  from  is  only  the 
individuality  that  stands  between  us  and  the  world.  The 
nentific  obaenrer  who  has  thus  denied  himself,  however, 
ii  not  necessarily  conscious  of  the  meaning  of  what  he  has 
done.  Hie  immediate  expression  of  his  consciousness  is 
sot  "I  think  the  object^'' but  "it^  the  object^  is**;  and  the 
Bore  intensely  active  he  is  the  more  his  activity  is  lost  for 
him  in  the  object  of  it.  His  whole  w(»rk  is,  for  himself, 
only  the  analysis  of  given  facts,  and  for  the  rest  he  seems 
to  have  nothing  to  do  but  to  take  the  world  as  he  finds 
it  The  voioe  of  nature  to  which  he  Ustens  is  for  him 
not  his  own  voioe  but  the  voice  of  a  stranger,  and  it  does 
not  occur  to  him  to  reflect  that  nature  could  not  speak  to 
iiqr  one  but  a  consdons  self.  His  business  is  to  determine 
thlsgB  as  they  present  themselves^  to  enumerate  their 
quhties^  to  measure  their  quantities ;  and  his  logic  accord- 
B^y  is  a  logic  governed  by  the  idea  of  the  relative  com- 
prehettfion  and  extension  of  the  things  which  he  thus 
Btiiies  and  classifies.  Such  an  analytic  logic  seems  to  be 
ill  that  is  neoesMiy,  because  the  only  predicates  by  which 
things  are  as  yet  determined  are  those  which  are  involved 
in  tiJiieir  presence  to  us  in  perception,  and  as  perceived  they 
nem  to  be  at  once  given  in  idl  their  reality  to  the  mind 
Att  apprdiends  .theuL 

▲  step  is  taken  beyond  this  first  naive  consciousness  of 
tbingi,  whenever  a  distinction  is  made  between  appearance 
tod  reality,  or  whenever  it  is  seen  that  the  things  perceived 
tre  easentially  related  to  each  other,  and  that  therefore  they 
<aDiK>t  be  known  by  their  immediate  presence  to  sense^  but 
pely  bj  a  mind  ipddch  relates  that  which  is,  to  that  which 
Ii  not,  immediately  perceived.  If  "  theshowsof  thingsare 
bst  themselresi'  we  must  go  beyond  the  shows  in  order  to 

^  ^^'*  ^"^  ^^'^  "^  ^^^  ^®  permanent  for  that 
^eh  16  given  as  transient,  the  law  for  the  phenomenon, 
^  cause  for  fljB  effect.  The  process  of  thought  in  know- 
^ogB  thereloiB  k  no  longer  lost  in  its  immediate  object, 
^^  partly  ^  least,  distinguished  from  it.  For  just  in 
P^l^pntxm  as  the  nality  is  sepaiated  from  the  appearance 
**■  the  knowBf  become  conscious  of  an  activity  of  his  own 
wgM  in  determining  things.  From  this  point  of  view 
totue  is  no  longer  an  olject  which  spontaneously  reveals 
Mf  to  u^  but  ratheL  one  which  hides  its  meaning,  from 
to.  sod  outjxf  whicli::^e  must  wrin^  its  secret  by  persistent 


questioning.  And,  as  this  questioning  process  obviously 
has  not  its  direction  determined  purely  by  the  object  itself, 
it  becomes  manifest  that  the  mind  must  bring  with  it  ithe 
categories  by  which  it  seeks  to  make  nature  intelligible. 
To  uk  for  Uie  causes  of  things,  or  the  laws  of  things,  pre- 
supposes that  the  immediate  appearance  of  them  does  not 
correspond  to  an  idea  of  reality  which  the  mind  brings 
with  it,  and  by  which  it  judges  the  appearance.  Kature 
is  supposed  to  be  given  to  or  perceived  by  us  as  a  multi- 
tude of  objects  in  space  passing  through  successive  changes 
in  time ;  and  What  science  seeks  is  to  discover  a  necessity 
of  connexion  running  through  all  this  apparently  contingent 
coexiBtence  and  succession  and  binding  it  into  a  system. 
Science,  therefore,  seems  to  question  nature  by  means  of 
an  idea  of  the  necessary  interdependence  and  connexion  of 
all  things,  as  parts  of  one  systematic  whole  governed  by 
general  laws — an  idea  which  it  does  not  get  from  nature^ 
but  which  it  brings  to  nature.  Hence  the  logic  in  which 
this  process  of  investigation  expresses  its  consciousness  of 
itself  will  be  a  synthetic  bgic^  a  logic  built  on  certain  prin- 
ciples which  are  conceived  to  be  independent  of  experience, 
and  by  the  aid  of  which  we  may  so  transform  that  experi- 
ence^ so  penetrate  into  it  or  get  beyond  it,  as  to  find  for  it 
a  better  explanation  than  that  which  it  immediately  gives  of 
itself.  The  FotUrtor  A  nalyUe,  in  which  Aristotle  brings  in 
the  idea  of  cause  to  vivify  the  ^llogistic  process,  or  supply  a 
real  meaning  to  it,  may  already  be  regarded  as  a  first  essay 
in  this  direction.  And  the  theory  of  inductive  logic,  as 
explained  by  Bacon  and  his  successors  down  to  Mill,  is  a 
continuous  attempt  to  determine  what  are  the  principles  and 
methods  on  whidi  experience  must  be  questioned,  in  order 
to  extract  from  it  a  knowledge  which  is  not  given  in  im- 
mediate perception. 

It  was^  however,  Hume  who  first  brought  into  a  dear 
light  the  subjectivity  of  the  principles  postulated  in  this 
logic,  and  especially  of  the  principle  of  causality,  which  is 
the  most  important  of  them.  In  thus  contrasting  the  sub- 
jectivity of  the  principles  of  science  with  the  objectivity 
of  the  facts  to  which  they  are  applied,  it  was  his  intention 
to  cast  doubt  on  the  science  whidi  Ib  based  on  the  applica- 
tion of  the  former  to  the  latter.  The  principles,  he  main- 
tains, are  not  legitimately  derived  from  the  facts,  therefore 
they  cannot  legitimately  be  used  to  interpret  them.  Ihey 
are  due  to  the  infiuence  of  habit,  which  by  an  illegitimate 
process  raises  frequency  of  occurrence  into  the  universfdity 
and  necessity  of  law,  and  so  changes  a  mere  subjective 
association  of  ideas  into  an  assured  belief  and  expectation 
of  objective  facts.  The  «nswer  given  by  Kant  to  this 
sceptical  criticism  of  science  involved  a  rejection  of  that 
very  opposition  of  subjective  and  objective  upon  which  it 
was  based.  Without  necessary  and  universal  principles, 
the  experience  of  things  as  qualitatively  and  quantitatively 
determined  objects,  coexisting  in  space  and  passing 
through  changes  in  time  (or  even  the  determination,  of  the 
successive  states  of  the  subject  as  successive),  would  itself 
have  been  impossible.  Hence  necessity  of  thought  cannot 
be  derived  from  a  frequent  experience  of  such  objects.  It 
is  true  that  the  determination  of  things  as  permanent  sub- 
stances reciprocally  acting  on  each  other,  according  to  uni- 
versal laws,  goes  beyond  the  determination  of  them  as 
qualified  and  quantified  phenomena  in  space  and  time. 
But  botii  determinations  are  possible  only  through  the 
same  a  priori  principle,  and  we  cannot  admit  the  f ormeir 
determination  without  implicitly  admitting  the  latter.  As,' 
therefore,  it  is  throng  tkt  necessity  and  universality  of 
thought  that  objects  exist  for  us,  even  before  the  application 
to  them  of  the  principles  of  scientific  induction,  and  as  the 
application  of  those  principles  is  only  a  further  step  in 
that  a  priori  synthesis  which  is  abready  involved  in  the 
perception  oiihese  objects,  we  have  no  reason  for  treating 
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Ih0  tamer  kind  of  ^ntheos  u  o^^cHrtty  yalid  wfcidi. 
does  nol  eqnall j  apply  to  the  latter. 

Tbif  ▼iadicatiott  of  tlie  prindpleB  of  induetioii  liai^  liow- 
efer^'a  farther  oonaeqiieDoe^  which  was  not  clearly  leen  I17 
iCknl  --  It  is  fatal  to  the  antithesis  of  the  "giten'  and 
the  ''known,"  of  what  is  perceived  and  what  Ss  oonceiyed, 
of  uatttra  meOerialUer  tpedata  and  matura  forwudUer 
tptdaia^  which  he  still  admitted.  For  that  antithesis 
nally  rested  on  the  idea  that  there  is  no  oniyersal  and 
necessary  principle'  of  determination  of  things  involved  in 
the  appruiension  of  them,  as '  qnalified  and  quantified 
phenomena  in  space  and  time.  So  soon,  therefore^  as  it  is 
seen  that  there  is  such  a  principle^  and  Uiat  the  fiist  deter- 
Ininatton  of  things  as  objects  of  perception  is  doe  to  the 
same  a  priori  -qmthesis  which  determines  them  in  the 
second  place  as  objects  of  experience^  the  grciimd  for  that 
oontrast  between  reality  and  appearance  on  which  the 
theory  of  induction  rested  is  tabm  away.  Eant^  indeed, 
finds  a  new  meaning  for  diat  contrast  by  interpreting  it  as 
nferring^  not  to  the  opposition  between  things  as  they  are 
given  and  things  as  they  are  known,  bat  to  a  sapposed 
opposition  betw^  things  as  they  are  given  and  known  in 
experience  and  things  as  they  are  in  themselves  out  of 
experience.  This  new  antithesis  of  reality  and  appearance, 
however,  only  means  that  the  former  antithesis  has  broken 
down,  and  that  therefore  the  ideal  of  knowledge  based 
i^on  it  has  yielded  to  a  new  ideal  The  so-called  things 
in  themselves  are  noamena^  the  objects  of  an  intaitive  or 
peteeptive  ondtestanding,  t.e.,  objects  in  which  the  contrast 
of  pereetition  and  conception,  of  given  and  known,  is  tran- 
scended. We  can  make  Kant's  theory  consistent  only  by 
supposing  him  to  mean  thai  the  conception  of  the  world  as 
a  systeoL  of  substances  determining  each  other  according 
to  universal  laws  does,  not  yet  satisfy  the  idea  of  know- 
ledge which  reason  brings  with  it.  In  other  words,  just 
as- science  from  the  point  of  view  of  necessary  Uw  found 
something  wanting  in  the  conception  of  the  world  as  a 
mere  complex  of  quantified'  and  qualified  phenomena  in 
space  and  time,  so  philosophy,  in  View  of  a  still  higher  ideal 
of  knowledge^  may  condemn  the  conception  of  the  world 
as  a  system  of  objects  determined  by  necessary  laws  of 
nktion  as  itself  inadequate  and  imperfect  And  we  have 
seen  that  tins  higher  ideal  is  that  which  is  involved  in 
the.  unity  of .  self-conseionsness.  Unfortunately  Kant  was 
unaUe^  as  Aristotle  had  been  unable^  to  distinguish  this 
idea  from  the  idea  of  an  abstract  Identity  in  which  there 
is  no  roofh  for  even  a  relative  difference  of  perception  and 
oonoeption,  and  therefore  the  perceptive  understanding  was 
named  by  him  only  to  be  rejected. 

If,  however,  we  correct' this  inadequacy  of  Kant's  state- 
ment^ as  hy  Jater  works  enable  us  partly  to  correct  it, 
We  see  that  it  involves  a  new  idea  of  knowledge  and  a  new 
logic,-^  k)gic  governed  by  the  idea  of  organic  unity  and 
development^  just  as  the  analytic  logic  had  beerf  governed 
by  the  idea' ofidentity,  and  as  the  inductive  logic  had  been 
governed  by  the  idea  of  necessary  law.  For,  if  the  unity 
of  self-consciousness  be  our  type  of  knowledge,  truth  must 
mean  to  us,  not  the.  apprehension  of  objects  as  self-identical 
things,  distinguished  from  each  othe/  in  quantity  and 
quaUty,  nor  even  'the  determination  of  jnich  things  as 
standing  ivk  nhoessary  relations '  tQ..each  other.  .It  must 
mean  the  determination  of  the  world  (and  of  whatever  in 
it  IB  in  any  sense  an  independent  reality,  so  far  as  it  is  so 
independent)  as  a  unity  which  realizes  itself  in  and  through 
difference,  a  unity  which  is  indeed  determined,  but  deter- 
mined by  itself.  In  a  view  of  the  world  which  is  governed 
by  this  category,  correlation  must  be  reinterpreted  as 
organio  unity,  and  causation  as  development  Its  logical 
method. must  be  neither  analytical  nor  synthslioikl,  or 
nther  it  must  be  both  at  once,  ue,^  it  must  endeavour  to 


exhiUi  the  process  of  things  as  ^  evotutum  of  *  mutf 
vdiieh  is  at -once  seU-differentiating  and  self-intc^gratin^ 
whidi  manifests  itself  in  difference,  that  through  difference 
it  may  return  upoa  itsell  Further,  as  this  logic  arises 
simply  out  of  a  deeper  eonseioasness  of  that  which  was 
contained  in  the  two  previous  logics,  so  it  first  enables  us 
to  explain  them.  In  other  wordi^  the  advance  from  the 
analytic  to  the  inductive  logic^  and  again  from  the  inductive 
to  what  may* be  called  £e  genetic  logics  may  itself  be 
shown  to  be  a  self-determined  development  .of  diough^  in 
which  the  first  two  steps  are  the  imperfect  manifestation 
of  a  principle  folly  revealed  only  in  the  last  step.  The 
consciousness  ol- self -identical  objects,  independent  of  each 
other  and  of  thought,  is  thus  only  the  beginning  of  a  pro- 
cess of  knowledge  which  reaches  its  second  stage  in  the 
determination  of  these  objects  as  essentially  related  to  each 
other,  and  whidi  finds  its  ultimate  end  in  the  knowledge 
of  the  correlated  objects  as  essentially  related  to  the  mind 
that  knows  them.  Or  if,  in  this  last  point  of  view,  things 
are  still  conceived  as  having  a  certain  rektive  independence 
of  the  mind,  it  can  only  be  in  so  far  as  they  are  in^  the 
Leibnitcian  sense  monads,  or  microcosms, — Le.,  in  so  far  as 
they  are  self-determined,  and  so  have,  in  Uie  narrower  circle 
■of  their  individual  life,  something  analogous  to  the  self- 
completed  nature  of  the  world,  when  it  is  contemplated  in 
its  unity  with  its  spiritual  principle. 

Such  a  genetic  logic  is  inconsistent  with  any  abeolute 
distinction  between  the  a  priori  and  a  posteriori  element 
in  knowledge.  For  here  the  a  priori  is  not  simply  a  law 
of  necessary  connexion  to  be  applied  to  an  external  matter, 
but  a  principle  of  organic  development  a  principle  which, 
from  the  very  nature  of  it,  cannot  be  applied  to  a  foreign 
matter.  To  treat  the  world  as  organic  is  to  apply  to  it  a 
category  which  is  inconsistent  with  its  being  something 
merdy  given  or  externally  presented  to  thought  The 
relation  of  things  to  thought  must  itsdf  be  brought  under 
the  same  category  of  organic  unity  which  is  applied  to  the 
relation  of  thmgs  to  eadh  other  in  the  world,  otherwise  the 
externality  of  the  world  to  the  thought  for  which  it  is  will 
contradict  the  conception  of  the  world  as  itself  organic 
Hence'  the  distinction  of  a  priori  and  a  poderiori,  so  f ar  atf 
it  is  maintained  at  all,  must  shrink  to  something  secondary 
and  relative.  It  can  be  maintained  only  as  a  distinction 
of  thought  from  its  object,  which  presupposes  their  ultimate 
unity.  From  this  point  of  view  logic  may  be  .said  to  deal 
with  the  apriori,  in  so  far  as  it  treats  the  general  conditions 
and  methods  of  knowledge  without  reference  to  any  parti- 
cular object  Logic  must  exhibit  abstractly  the  process  by 
which  the  intelligence  establishes  its  unity  with  the  intelli- 
gible world;  or,  to  put  it  in  another  way,  it  must  demtm- 
strate  that  Uie  being  of  things'  can  be  truly  conceived  onlj 
as  their  being  for  thought  It  ib  limited  to  the  a  priori,  i& 
the  sense  that  it  ends  with  the  idea  that  the  esM  of  thioga 
is  their  intelliffi,  and  does  not  consider  how  tlus  real 
intelligence  or  intelligible  reality  manifests  itself  in  tha 
concrete  world  of  nature  and  spirit 

In  this  sense  logic  cannot  be  separated  from  metaphysie 
if  metaphysic  be  confined  to  ontology.  They  are  simply 
two  aspects  of  one  science,  which  we  may  regard  either  as 
determining  the  idiea  of  being  or  the  idea  of  knowing, 
llie  process  of  knowing  Ib  never  really  a  formal  process;  it 
always  involves  the  application  of  certain  categories,  and 
these  categories  are  simply  successive  definitions  of  being 
or  reality.  We  cannot  separate  the  category  from  the 
movement  of  thought  by  which  it  .is  evolved  and  applied, 
nor  the  transition  from  lower  to  higher  caiegories  from 
changes  of  logical  method.  Hence  a  logic  divorced  from 
metaphysic  inevitably  becomes  empty  and  unreal,  .and  a 
metaphysic  divorced  from  logic  reduces'  itself  to  a  kind  of 
dictionary  of  abstract  terms,  which  are  put  in  no  living 


METAPHTSIO 


99 


idAiion  to  eack  other.  For  ftucli  a  logic  and  radi  a  meta- 
plijiie  mDst  rest  on  the  assamption  of  an  abeolnte  diTision 
between  .being  and  though^  tne  very  two  terms  the  unity 
of  which  it  must  be  the  utmost  object  of  both  logic  and 
netaphjaio  to  prove  and  to  produce. 

4.  Tk4  BdaiUm  ofMetaphyMio  to  PkUoiophy  of  Rdigion, 
—The  possibility  of  a  "first  philosophy,*  as  we  have 
tiready  seen,  is  essentially  bound  up  widi  the  possibility 
of  what  we  may  call  a  last  philosophy.  It  is  only  in  so 
isr  as  we  can  rise  above  the  point  of  view  of  the  incUvidual 
sad  the  dualism  of  the  ordinary  consciousness — ^in  so  far, 
m  other  words,  as  we  can  have  at  least  au  anticipative 
coDsdoosness  of  that  last  unity  in  which  all  the  differences 
of  things  fn^n  each  other  and  from  the  ntind  that  knows 
them  are-  explained  and  transcended — ^that  we  are  able  to 
go  back  to  that  first  unity  which  all  these  differences  pre- 
rappose.  The  life  of  man  begins  with  a  divided  conscious- 
Dssi,  with  a  consciousness  of  self  .which  is  opposed  to  the 
eoosciousne8B.of  what  is  not-self,  with  a  consciousness  of  a 
moltii^city.of  particulars  which  do  not  seem  to  be  bound 
together  by  any  one  universal  principle.  Such  division 
sod  apparent  independence  of  what  are  really  parts  of  one 
whole  is  characteristic  of  nature,  and  in  spirit  it  is  at  first 
only  so  far  transcended  that  it  has  become  conscious  of 
itself.  A  conscious  difference,  however,  as  it  is  a  difference 
in  consdouaness,  is  no  longer  an  unmediated  difference. 
It  ii  a  difference  through  which  the  unity  has  begun  to 
ihow  itself,  and  which  therefore  the  unity  is  on  the  way  to 
■iibordinate.  And  aU  the  development  of  consciousness 
and  self-consdousness  is  just  the  process  through  which 
this  subordination  is  carried  out,  up  to  the  point  at  which 
the  difference  is  seen  to  be  nothing  but  the  manifestation 
of  the  unity.  Just  so  far,  therefore,  as  this  end  is  present 
to  us, — so  far  as  we  are  able  to  look  forward  to  the  solution 
or  reconciliation  of  all  the  divisions  and  oppositions  of 
which  we  are  conscious  and  to  see  that  there  is  an  all- 
embracing  unity  which  they  cannot  destroy,— ^is  it  possible 
that  we  should  look  back  to  the  beginning  or  first  unityi 
and  recognize  that  these  divisions  and  oppositions  are  but 
the  manifestations  of  it.  Thus  the  extremes  of  abstractness 
and  of  concreteness  of  thought  are  bound  up  together.  The 
freedom  of  intelligence  by  which  we  get  rid  of  the  complexity 
of  our  actual  life^  and  direct  our  thoughts  to  the  smiplest 
and  most  elementary  conditions  of  being  and  knowing,  is 
possiUe  only  to  those  who  are  not  limited  to  that  life,  but 
ean  regard  it  and  all  its  finite  concerns  from  the  point  of 
Tiew  of  the  infinite  and  the  universaL  In  this  sense  it  is. 
true  that  religion  and  metaphydo  spring  from  the  same 
soiuce^  and  that  it  is  possible  to  vindicate  the  rationality  of 
religion  only  on  metaphysical  principles.  The  philosophy 
of  religion  is,  in  fact,  only  the  last  application  or  final 
expression  of  metaphybic;  and,  conversely,  a  metaphysio 
vluch  is  not  capable  of  furnishing  an  explanation  of  religion 
OQotrsdicts  itsell 

This  last  remark  affords  us  a  kind  of  criterion  of  a  true 
metaphysic.  0an  it  or  can  it  not  explain  religion  t  If  it 
cannot,  it  must  be  equally  unable  to  explain  its  own  possi- 
bility, and  therefore  implicitly  it  condemns  itself.  Ihus  a 
pantheistic  system,  which  loses  the  subject  in  the  absolute 
nbstance,  cannot  explain  how  that  subject  should  appro* 
bead  the  substance  of  which  it  is  but  a  transitory  mode,  nor, 
oa  the  other  hand,  can  it  explain  why  the  substance  should 
nanifest  itself  in  and  to  a  subject  And  -the  same  criticism 
■ay  be  made  on  all  theories  in  which  the  first  or  metaphysical 
viity  is  abstractly  opposed  to  the  manifoldness  and  con- 
tmgency  of  things.  Not  only  of  Spinoza,  but  also  of  Kant, 
of  Fichte,  and  even  of  Schelling,  it  might  with  some  truth 
be  aaid  that  their  absolute  is  like  the  lion's  den,  towards 
vUdi  aQ  the  tracks  are  directed,  while  none  come  from  it. 
It  ii  essential  that  the  first  unity  ahoold  be  foch  as  to 


czphun  the  possibility  of  difference  and  division,  for,  if  it 
is  not,  then  the  return  to  unity  out  of  difference  is  maids  as 
accidental  as  the  difference  itsell  When  Aristotle  repre- 
sented the  Divine  Being  as  pure  self-consciousness,  pure 
form  without  matter,  he  found  himself  unable  to  account 
for  the  existence  of  any  world  in  which  form  was  realised 
in  matter.  When  therefore  he  speaks  of  tho  process  of 
the  finite  world  by  which  it  returns  to  Ood,  and  attributse 
to  nature  a  will,  which  is  directed  to  the  good  as  its  final 
caus&  his  theory  seems  to  be  little  more  than  a  metaphor 
in  wnich  the  analogy  of  consciousness  is  applied  to  the 
unconscious.  For,  if  the  Divine  Being  is  not  manifested 
in  the  world,  any  tendency  of  the  world  to  realise  the  good 
becomes  an  inexplicable  fact  A  similar  difficulty  ia^  as 
we  saw,  involved  in  Kanf s  confusion  of  the  bare  identity 
of  understanding  with  the  absolute  unity  of  knowledge. 
Beducing  the  tmity  of  self-consciousness  to  such  a  bm 
identity,  Kant  could  not  be  expected  to  see^  what  Aristotle 
had  not  aeen,  that  pure  self-consciousness  is  essentially 
related  to  anything  but  itself.  Hence  the  various  attempts 
which  he  made  in  his  ethical  works  and  in  his  Criiioum  of 
Judgment  to  find  a  link  of  connexion  between  the  noumenal 
and  the  empirical  were  necessarily  condemned  even  by  him- 
self as  the  expressions  of  a  merely  regulative  and  subjective 
principle  of  knowledge.  Even  Fichte,  who  found  in  the 
thought^  which  is  for  him  the  priut  of  all  existence^  a 
principle  of  differentiation  and  integration  which  explained 
how  self -consciousness  in  us  should  be  necessarily  ccnreUtive 
with  the  consciousness  of  a  world,  was  unable  to  free  him- 
self from  the  Kantian  opposition  of  a  noumenal  identity 
in  which  there  ia  no  dMerence  to  a  phenomenal  unity 
which  is  realised  in  differdnoe.  Hence  by  him  also  the 
return  out  of  difference  is  regarded  as  an  impossibility,  or 
as  a  proee$iw  in  infinitum^  and  the  absolute  unity  as  tiiat 
whidi  is  beyond  aU  knowledge  and  only  apprehended  by 
faith. 

If  we  look  to  completely  elaborated  theoriea^  and  dis^ 
regard  all  tentative  and  imperfect  sketches,  it  may  fairly 
be  said  that  all  that  has  as  yet  been  done  in  the  region  A 
pure  metaphysio  is  contained  in  two  worki^  in  the  Mttth 
physic  of  Aristotle  and  the  Lo^  of  HegeL    And  up  to  a 
certain  point  the  lesson  which  they  teach  is  one  and  the 
same,  vis.,  that  the  -ultimate  unity  which  is  presupposed 
in  all  differences  is  the  unity  of  thought  with  itself,  the 
unity  of  self-consciousness,  and  that  in  this  unity  is  con- 
tained the  type  of  all  scienccL  and  the  form  of  all  existence ; 
in  other  words,  I  - 1  is  the  formula  of  the  universe.    The 
difference  between  these  two  works  has,  however,  already 
been  indicated.     With  Aristotle,  because  he  neglects  the 
essential  relation  of  self-consciousness  to  consciousness,  or 
of  the  conscious  self  to  the  world  of  objects  in  space  and 
time,  the  unity  of  self-consciousness  tends  to  pasa^  as  it  did 
pass  with  the  Keo-Flatonists,  into  a  pure  identity  without 
difference.     In  the  Hegelian  logic^  on  the  other  hand,  self- 
consciousness  is  interpreted  as  a  unity  which  realises  itself 
through  difference  and  the  reconciliation  of  difference — as^ 
in  fact,  an  organic  unity  of  elements,  which  exist  only  as 
they  pass  into  each  other.     In  other  words^  it  is  shown 
that  the  differentiating  movement  by  which  the  subjective 
and  the  objective  seU  are  oppoeed  and  the  integrating 
movement  by  which  they  are  reunited  are  both  essentiaL 
Hence  we  cannot  think  of  the  conscious  self  as  a  simple 
resting  identity,  but  only  as  an  active  self-determining 
principle ;  nor  can  we  think  of  its  self-determination  as  a 
pure  affirmation  of  itself,  without  any  negation,  but  only 
as  an  affirmation  which  involves  a  double  negation — an 
opposition  of  two  elements  which  yet  are  essentially  united. 
Each  facto/  in  this  unity,  in  fact,  is  necessarily  conceived 
as  passing  beyond  itself  into  the  other;  the  subject  is 
sulgect  only  as  it  relates  itself,  to  the  olgec^  the  t^M  it 
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object  only  as  it  relates  itself  to  the  subject.  It  is  this 
tension  against  each  other  of  elements  which  yet  are  corre- 
lated and  indissolably  united,  this  self-surrender  to  each 
other  of  elements  which  yet  are  maintained  in  their  distinc- 
tion, which  constitutes  the  organic  unity  of  thought  in 
itself,  and  separates  it  from  the  mere  abstract  unity  of 
mysticism.  When,  however,  the  concrete  or  self-differen- 
tiating character  of  the  unity  of  self-consciousness  is  appre- 
hended in  this  way, — so  that  it  is  impossible  to  confuse  its 
indivisible  unity  with  the  simplicity  of  that  which  is  one 
merely  because  it  has  no  differences  in  it, — the  problem  of 
the  rdation  of  pure  self-consciousness  to  Uie  world  in  space 
and  time  ceases  to  be  insoluble.  Though^  as  it  is  seen  to 
have  difference  in  itself,  is  no  longer  irreconcilable  with 
the  world  of  difference ;  nor  is  it  necessary  to  introduce  a 
foreign  vXiy  to  make  their  connexion  intelligible.  For,  as 
thought  is  a  principle  of  difference  as  well  as  of  unity,  of 
analysis  as  well  as  of  synthesis,  and  as  it  cannot  realize 
itself  in  its  unity  except  through  the  utmost  development 
of  difference,  abstract  self -consciousness,  with  its  transparent 
or  merely  ideal  difference,  cannot  be  its  ultimate  form. 
On  the  contrary,  the  consciousness  of  self  is  possible  only 
in  distinction  from,  and  in  relation  io,  a  world  of  objects. 
In  other  words,  the  unity  of  the  thinking  subject  pre- 
supposes, not  merely  the  opposition  of  the  subjective  and 
the  objective. self,  but  also  the  opposition  of  the  self  in  its 
pure  self-identity  to  a  world  of  externality  and  difference. 
The  pure  intelligence^  which  is  theprtut  of  all  things,  must 
not,'  therefore^  be  regarded — as  /jristotle  regarded  it — as 
merely  theoretical,  but  also  as  practical  I^  must  be  con- 
ceived as  a  living  principle,  a  principle  which  only  in  self- 
manifestation  can  be  conscious  of  itself,  and  to  the  very 
nature  of  which,  therefore,  self-manifestation  is  essential 
In  this  way  Hegel—just  because  he  grasped  the  concrete 
character  of  the  unity  of  thought  in  itself — was  enabled  to 
understand  the  necessary  unity  of  thought  or  self-conscious- 
ness with  the  world,  and  to  heal  the  division  of  physics 
from  metaphysic,  which  Aristotle  had  admitted. 

Schelling  and  others  who  have  raised  objections  to  the 

Hegelian  method  have  specially  directed  their  criticisms 

against  this  transition  from  logic  to  the .  philosophy  of 

nature,  from  pure  self-consciousness  to  the  external  world 

in  space  and  time.     In  doing  so,  they  have  practically 

fallen  back  upon  the  Aristotelian  theory,  with  its  opposi'^ion 

of  Qod,  as  pure  form,  to  the  finite  world.     But  this  in  effect 

is  to  deny  that  "  the  real  is  the  rational  **  or  intelligible, 

and  to  introduce  into  the  world,  as  the  ground  of  its 

distinction  from  reason,  a  purely  irrational  or  contingent 

element.    A  modem  follower  of  Sdielling's  later  positive 

philosophy  only  draws  the  necessary  consequence  from  this 

view  when  he  teaches  the  possimist  creed  that  the  highest 

good  is  the  negation  or  extinction  of  the  finite.    Nor  can 

we  wonder  that  the  same  writer  who  denies  that  the 

absolute  self-consciousness  is    essentially  related    to  or 

manifested  in  the  world  should  proceed  to  reduce  this 

self-consciousness  to  a  mystic  identity  which  comes  out  of 

itself  and  becomes  self-conscious  only  by  an  inscrutable 

act  of  will    The  fact,  indeed,  that  those  who  deny  the 

possibility  of  a  rational  transition  from  self -consciousness 

to  the  world  are  forced  by  the  logic  of  their  position  to. 

reduce  self-consciousness  to  an  attract  identity  may  be 

regarded  as  a  kind  of  indirect  proof  that  the  principle  of 

self-consciousness,  truly  conceived,  does  involve  that  transi- 

tiox    Another  step  in  the  same  direction  may  be  made  if 

we  consider  how  the  Cartesian  philosophy  treated  the  same 

opposition,  which    it    also    regarded  as  absolutei      By 

Descartes  mind  and  matter,  thought  and  extension,  are 

dsfined  as  abstract  opposites,  every  quality  of  each  finding 

Ha  QQQtxadictory  counterpart  in  a  quality,  of  the  other. 

Kind  h  apaie  aelf-detennined  tmity,  which  is  as  it  knows 


itself  and  knows  itself  as  it  is,  which  has  no  discretion  of 
parts  or  capacity  of  division  or  determination  from  without. 
Hatter  is  essentially  dincrete  or  infinitely  divided ;  it  is  a 
pure  passivity ;  and  all  its  determination  comes  to  it  froni 
without  The  world  is  therefore,  as  it  were;  "  cut  in  two 
with  a  hatchet,"  divided  into  two  unrelated  existences, 
which  are  held  together  only  by  the  will  of  God.  Spinosa 
cuts  the  knot,  and  avoids  the  arbitrariness  of  this  solution, 
by  treating  extension  and  thought  as  two  attributes 
separated  only  in  respect  of  our  intelligence^  but  eack 
expressing  fully  the  absolute  -substance.  And  something 
like  the  same  view  has  been  revived  in  recent  times,  by 
writers  like  Lewes  and  Mr  Spencer,  who  speak  of  feelings 
and  motions  as  two  opposite  "  aspects  "  of  the  same  fact^ 
When  we  ask,  however,  /or  whom  these  attributes  or 
aspects  are  a  unity,  it  becomes  clear  that  the  intelligence 
which  is  regarded  as  standing  on  one  side  of  the  dualism 
must  also  be  taken  as  transcending  it,  and  relating  the  two 
sides  to  each  other.  Moreover,  the  correspondence  of  the 
two  attributes  upon  which  Spinoza  insists  and^etr  contra- 
riety upon  which  Descartes  insists,  when  taken  together, 
give  us  the  idea  of  a  correlative  opposition,  i.e.,  of  an  opposi- 
tion of  elements  which  yet  are  necessary  to  each  other. 
If,  therefore,  they  cannot  be  simply  identified  as  Spinosa 
identifies  them,  yet  they  need  no  external  bond  such  as 
Descartes  introduces  to  combine  them;  for  they  cannot 
exist  apart  from  each  other.  Their  opposition  is  held 
within  the  limits  of  their  unity,  and  is  no  absolute  con- 
tradiction, but  rather  an  opposition  which  exists  only  as^t 
is  transcended.  In  other  words,  it  is  an  abstract  opposi- 
tion, t.«.,  it  is  an  opposition  of  elements  which  seem  to  be 
irreconcilable  till  it  is  observed  that  they  are  correlative, 
that  each  exists  or  hss  a  meaning  only  as  it  relates  itself 
to,  or  passes  out  of  itself  into,  tiie  other,  and  that  each, 
held  in  its  abstraction  and  separation  from  the  other,  loses 
all  the  meaning  that  it  seemed  to  have.  For,  as  in.  an 
organic  body  each  member  or  organ  lives  only  in  tension 
against  the  others,  yet  only  as  continually  relating  itself  to 
the  others,  so  the  utmost  opposition  of  mind  to  matter,' of 
the  intelligence  to  the  intelligible  world,  presupposes  their 
unity,  and  ia  only  the  realization  of  it. 

l^e^  ia  here,  however,  something  more  than  an  ordinary 
case  of  correlation,  for  in  this  unity  x>f  opposites  mind 
appears  twice^  once  as  one  of  the  opposites,  and  again 
as  the  unity  which  transceiids  the  opposition.  Thia 
ambiguity  becomes  most  obvious  in  theories  like  that  of  Mr 
Spencer,  who  speaks  of  "  two  consciousnesses,"  which  cannot 
be  resolved  into  each  other,  but  yet  which  strangely  form 
inseparable  parts  of  one  and  the  same  consciousness.  What, 
however,  is  really  involved  in  such  a  statement  is  that  the 
external  world,  which  in  the  first  instance  presents  itself 
as  absolutely  opposed  in  nature  to  the  sul^t  whose  olject 
H  ifl^  is  yet  one  with  that  subject,  and  that  therefore  the 
antagonism  of  mind  to  its  object  is  only  the  last  differentia- 
tion through  which  it  realizes  its  unity  with  itself.  In 
Hegel's  language^  that  which  presents  itself  as  other  than 
mind  is  itt  other — "an  other  which  is  not  another,"  whose 
differ^ce  and  opposition  to  itself  it  overreaches  and  over- 
comes. We  must,  therefore,  regard  the  independence  and 
externality  of  nature,  its  indifference,  and  even,  as  it  seems, 
opposition,  to  the  development  of  the  moral  and  intellectual 
life  of  man,  as  merely  apparent  For  man,  in  this  pdnt 
of  view,  is  not  merely  one  natural  being  among  others,  but 
the  being  in  whom  nature  is  at  once  completed  and 
transcended.  If,  therefore^  at  first  he  appears  to  stand 
in  merely  accidental  and  external  relations  to  the  other 
existences  among  which  he  finds  himself,  yet  the  whole 
process  of  his  life — the  process  by  which  he  comes  to  know 
the.  external  world,  and  by  wUch,  reacting  upon  it,  he 
makes  it  the  means  to  the  realiattion  of  an  individual  and 
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aocud  Hfe  <tf  lus  own-— is  the  negation  of  this  contingency 
and  ezternality.  In  all  tliis  process  lie  is  showing  hmiseif 
to  be  a  being  who  can  only  know  himself  as  he  Imows  the 
objectiTe  world,  and  who  can  only  realize  himself  «8  he 
makes  himself  Uie  agent  of  a  Divine  purposei  to  which  all 
thingB  are  contribnting. 

Sach  an  idea  of  man's  relation  to  the  world  is  necessarily 
involTed  in.  any  theory  that  goes  beyond  that  subjective 
idealism  or  sensationalism  which  denies  to  him  eveiy 
object  of  knowledge  ^cept  his  own  statea  of  feeling,  and 
every  end  of  action  except  his  own  pleasnres  and  pains. 
Beceni  specnlation,  indeed,  has  suggested  a  compromise  by 
which  this  dilemma  is  supposed  to  be  evaded,  and  mankind 
are  represented  as  forming  an  organic  unity  in  themselves, 
thon^  they  are  still  conceived  as  standing  in  an  external 
and  accidental  relation  to  nature,  the  forces  of  which  by 
their  knowledge  and  skill  they  have  subdued  and  are  more 
and  more  sabdning  to  their  service.  Such  a  compromise 
we  find  in  the  philosophy  of  Oomte^  the  first  writer  who, 
■tartittg  from  an  apparently  empirical  basis,  was  able  to 
break  through  the  individualiBtic  prejudices  of  the  school  of 
Looke.  In  the  latter  volumes  of  his  Foniitfe  Philosophy, 
still  more  in  his  FoMve  Politta,  Comte  so  far  transcends 
individualism  as  to  deny  the  externality  of  men  to  each 
other,  and  to  declare  that  "  the  individual,  as  such,  is  an 
abstraction,''  and  that  in  reality  he  cannot  be  separated 
from  Uie  social  organism,  whidi  is  thus  not  merely  an 
extraneous  condition  of  his  development,  but  esseutial  to 
hir  very  existence  as  man.  llius  individual  men  exist 
only  through  the  universal — ^through  the  spirit  of  the 
fainily,  of  the  nation,  of  humanity,  which  manifests  itself 
in  them  as  a  principle  of  life  and  development.  Tet  this 
organic  unity,  according  to  Comte,  is  in  contact  with  a 
world  which  in  relation  to  it  is  external  and  contingent 
Nature  has  not  its  final  cause  in  man,  but  on  the  contrary  is, 
at  firsts  rather  his  enemy ;  and  it  is  to  humanity  itself  that 
the  praise  is  due  if  to  a  certain  extent  the  enemy  has  been 
turzied  into  a  servant  The  unity  of  life  which  manifests 
itself  in  humanity  cannot  therefore  be  considered  as  a 
universal  principle^  as  the  principle  of  the  whole  universe, 
but  simply  as  the  principle  of  the  limited  existence  of  man, 
Waich  is  hemmed  in  on  every  side  by  external  and,  in  the 
main,  unknown  conditions.  If  humanity  therefore  is  an 
oiganism,  it  is  an  organism  existing  in  a  medium  which  in 
reference  to  it  is  inorganic,  ».«.,  in  a  medium  which  has  no 
essential  relation  to  £e  life  which  animates  man. 

It  is  obvious,  however,  that  this  theory  is  an  illogical 
attempt  to  find  a  standing  groimd  between  two  opposite 
philosophies, — between  the  philosophy  which  treats  man 
merely  as  a  natural  individual,  placed  among  other  individual 
beings  and  things,  and  which  therefore  regards  his  relation 
to  ihem  as  something  accidental  and  external,  and  the  philo- 
sophy which  treats  him  as  a  spiritual  subject,  a  conscious 
and  self-conscious  being,  and  regards  him  therefore  as  having 
no  mere/y  external  relations  either  to  other  men  or  to  nature. 
Comte  iiuinks  from  resarding  the  world  without  us  as  the 
manifestation  of  that  spiritual  principle  which  is  also  within 
us,  which  constitutes  our  very  nature  as  individual  men, 
and  therefore  connects  us  with  the  world  at  the  same  time 
that  it  separates  us  from  it  Tet  he  recognizes  the 
existence  in  us  of  a  principle  which  is  so  far  universal  that 
it  constitutes  a  community  between  all  men.  He  thinks 
that  the  individual  can  transcend  himself,  so  far  as  to  see 
an  things,  not  indeed  from  a  Divine  point  of  view,  tub 
ipeeU  mt€mil<uU^  but  from  the  point  of  view  of  univiersal 
humanity,  and  that  in  conformity  with  this  theoretical 
eonsdousness,  he  can  live  a  practiod  life  of  altruism,  t.e., 
a  life  in  which  he  identifies  his  own  good  with  the  good  of 
humanity.  But  the  philosophy  that  has  gone  so  far  must 
k^gicaUy  go  further.     It  is  impossible  to  treat  humanity  as 


an  organism  without  extending  the  organic  idea  to  the  con- 
ditions under  which  the  social  fife  of  humanity  is  de?eloped. 
The  medium  by  aid  of  which,  or  in  reacting  against 
which,  the  orgazuzed  being  maintains  itself  is  an  essential 
part  of  its  life ;  it  remains  organic  only  in  so  far  as  it  can 
mould  itself  to  its  conditions,  and  iti  conditions  to  itsell 
Ihis  is  true  even  of  the  animal  organism  in  relation  to  its 
small  drde  of  conditions,  which,  however,  is  part  of  a 
larger  circle  to  which  the  animal  has  no  relation.  But  a 
conscious  being  is  a  universal  centre  of  relations ;  there  is 
nothing  which  it,  as  conscious,  cannot  make  part  (^  its  own 
life.  Hence  the  application  of  the  organic  idea  to  it  in- 
volves its  application  to  tiie  whole  world.  And,  if  the 
recognition  of  a  universal  principle  manifested  in  humanity 
naturally  led  Comte  to  the  idea  of  the  worship  of  humanity, 
the  recognition  of  a  universal  principle  manifested  in  man 
and  nature  alike  must  lead  to  the  idea  of  the  worship  of 
GkxL 

The  rationality  of  religion^  then,  rests  on  the  possibility 
of  an  ultimate  synthesis  in  which  man  and  nature  are 
regarded  as  the  manifestation  of  one  spiritual  principle. 
For  religion  involves  a  faiUi  that>  in  our  efforts  to  reaJize 
the  good  of  humanity,  we  are  not  merely  straining  after 
an  ideal  beyond  us,  which  may  or  may  not  be  realized,  but 
are  animat^id  by  a  principle  which  within  us  and  witiiout 
us  is  necessarily  realizing  itself,  because  it  is  the  idtimate 
principle  by  which  all  £ings  are,  and  are  known,  lliis 
absolute  certitude  that  we  work  effectually  because  all  the 
universe  is  working  with  us,  or,  in  other  words,  because 
Gk)d  is  working  in  us,  can  find  its  explanation  and  defence 
only  in  a  philosophy  for  which  "the  real  is  the  rational, 
and  the  rational  is  the  reaL"  And  such  a  philosophy, 
beginnings  with  tiie  Kantian  doctrine  that  existence  means 
existence  for  a  spiritual  or  thinking  subject^  must  go  on 
to  prove  that  that  only  can  exist  for  such  a  subject  which 
is  the  manifestation  of  thought  or  spirit ;  and,  conversely, 
that  spirit  or  intelligence  is  essentially  sdf -manifesting;  or, 
in  other  words,  that  it  cannot  be  conceived  except  as 
standing  in  essential  relation  to  an  external  and  material 
world.  Finally,  if  nature  be  thus  regarded  as  a  necessaijr 
manifestation  of  spirit^  it  can  be  opposed  to  spirit  only  in 
so  far  as  spirit  in  its  realization  becomes  opposed  to  itself. 
In  other  words,  nature  must  be  regarded  as,  from  a  hi^er 
point  -of  view,  included  in  spirit.  Nature  exists  that  it 
may  show  itself  to  b6  spiritual  in  and  to  man,  who 
transcends  it  yet  implies  it,  who  finds  in  it  the  necessary 
basis  of  his  thought  and  action,  but  only  that  he  may  build 
upon  it  a  higher  spiritual  life. 

Katare  is  made  better  by  no  mean 
Bttt  natare  malces  tb&t  mean :  so  over  the  art 
Which,  >on  say,  adds  to  nature  ii  an  art 
Which  nataxe  makea.* 

Only  the  order  of  precedence  suggested  by  these  words 
must  be  inverted.  For,  as  natitre  only  is  for  spirit^  sa 
the  spiritual  energy  which  reacts  upon  nature  is  that 
which  manifests  for  the  first  time  what  nature  in  reality 
is.  It  is  the  consciousness  of  this — i.e.,  of  the  identity  of 
that  which  is  realiring  itself  within  and  without  us,~the 
consciousness  that  the  necessity  which  is  the  precondition 
of  our  freedom  is  the  manifestation  of  the  same  spirit 
which  makes  us  free — which  turns  morality  into  reJigion. 
For  it  is  this  alone  which  enables  us  to  regard  the  realization 
of  the  highest  ends  of  human  life  as  no  mere  happy  accident 
or  as  a  conquest  to  be  won  by  the  cunning  of  man  from  an 
unfriendly  or  indifferent  destiny,  but  as  the  result  towards 
which  all  things  are  working. 

In  this  philosophy,  which  finds  its  most  adequate 
expression  in  the  works  of  Hegel,  there  are  two  things 
which  may  be  distinguishdd — the  general  idealistic  view  of 
the  world^  and  the  dialectical  movement  of  .thought  isk 
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which  Hegel  develops  and  expresses  it  And  there  are 
perhaps  many  at  the  present  time  who  are  prepared  to 
accept  the  former,  bat  who  jret  suspect,  or  even  r^ect^  the 
latter.  And  no  doubt  there  is  much  in  Hegel's  Logie  and 
FMioBcphy  of  Spirit^  and  still  more  in  bis  Philosophy  of 
Ifatvre^  which  there  is  reason  to  regard  with  distrust. 
In  clever  hands  that  are  not  checked  by  a  sufficient  con- 
sciousness of  the  whole^  the  Hegelian  dialectic  may  be 
made  into  the  means  of  producing  a  seeming  proof  of  any- 
thing. Nor  is  it  always  easy  to  determine  how  far  Hegel 
himself  was  tempted  by  an  impatient  consciousness  of  tiie 
universality  of  his  method  to  employ  it  in  cases  where  the 
eonditions  of  its  successful  application  were  wanting. 
Sometimes  he  seems  to  forget,  what  he  himself  teaches,  that 
science  must  first  have  generalized  experience  and  deter- 
mined it  by  its  finite  categories,  ere  it  is  possible  for 
philosophy  to  give  its  final  interpretation.  Tet^  when  we 
realise  the  nature  of  that  interpretation,  and  of  the  trans- 
formation of  science  which  philosophy  by  means  of  it 
proposes  to  effect^  it  becomes  clear  that  the  dialectic  of 
Hegel  is  no  extraneous  addition  to  hb  idealism,  but  is  part 
and  parcel  of  the  same  movement  of  thought.  For  this 
dialectic  rests  on  the  idea  that  thought  or  self-oonscioua- 
ness  finds  in  its  own  organic  unity  the  ultimate  key  to  all 
difficulties,  in  regard .  to  the  objects  of  thought  and  their . 
relations  to  each  other  and  to  the  mind.  Self -consciousness, 
as  has  been  already  shown,  is  implicitly  the  whole  web 
of  categories  which  it  throws  over  the  world,  and  by  aid 
of  which  it  makes  the  world  intelligible.  Ail  these  it 
contains  in  itself;  and,  as  it  proceeds  to  determine  the 
meaning  of  things,  it  simply  produces  its  store,  and 
exhausts  itself  on  the  object  Now,  if  it  be  idealism,  in  the 
strict  sense  of  the  word,  to  make  thought  or  self-conscious- 
ness the  principle  and  ultimate  explanation  of  all  that 
exists,  it  IB  obvious  that  we  cannot  separate  idealism  from 
such  a  dialectic  as  this,  which  is  nothing  more  than  the 
mind's  consciousness  of  its  own  movement  or  process  of 
aelf-afflomation.  If  to  find  thought  in  things  be  more  than 
an  empty  word,  then  the  movement  or  process  which 
thought  is  must  explain  at  once  the  transition  tiom 
thought  to  what  in  opposition  to  it  we  call  "  things,"  and 
must  give  us  the  means  of  reconciling  that  opposition.  In 
other  words,  the  same  movement  by  whi(^  thought  deter- 
mines itself  as  self-conscious,  t.#.,  as  a  unity  realized  throudi 
difference,  must  also  be  conceived  as  the  explanation  of  ue 
difference  between  pure  thought  and  the  world,  and  as  the 
aolution  of  that  difference  in  the  idea  of  absolute  spirit 

Such  idealism  has  a  dose  relation  to  Christianity ;  it  may 
be  even  said  to  be.but  Christianity  theorized.  It  has  often 
been  asserted  that  Hegel's  i^Iosophy  of  religion  is  but  an 
artificial  accommodation  to  Christian  doctrine  of  a  philo- 
sophy which  has  no  inherent  relation  to  Christianity.  If, 
however,  we  regard  the  aetoal  development  of  that  philo- 
flophy  it  wouU  be  truer  to  say  that  it  was  the  study  of 
Christian  ideas  which  fini  porodnoed  it  What  delivered 
Hegel  from  the  mysticism  In  which  the  later  philosophies 
of  Rchte  and  Schelling  tended  to  lose  diemselve^  and  led 
him,  in  his  own  langoags^  to  regard  the  abeolute  "not 
merely  as  substance  but  as  sulyject^" — what  made  him 
recognize  with  Fiehtethat  the  abeolute  prindple  is  spiritual, 
and  yet  enabled  him  with  Schelling  to  see  in  nature'  as 
the  opposite  of  spirit,  the  very  means  of  its  realization, — 
was  his  thorough  appreciation  of  the-  ethical  and  religious 
meaning  of  Chnstianity.  In  the  great  Christian  aphorism 
ihat  "he  who  loseth  his  life  alone  can. save  it"  he  found 
a  key  to  the  difficulties  of  ethics,  a  reconciliation  of 
hedonism  and  asceticism.  For  what  this  saying  implies 
is  that  a  spiritual  or  self-conscious  being  is  one  who  is  in 
contradiction  with  himself  when  he  makes  his  individual 
isU  his  end*  .In  opposing  Ids  own  interest  to  that  of 


others,  he  is  preventing  their  interests  from  becoming  his ; 
all  things  are  his,  and  his  only,  who  has  died  to  himself. 
But  if  &B  be  the  truth  of  morality,  it  is  something  more^ 
for  "  morality  is  the  nature  of  things."  We  cannot  separate 
the  law  of  the  life  of  man  from  fiie  law  of  the  world  in 
which  he  lives.  And,  if  it  is  the  nature  of  things,  as  it  is 
the  nature  of  spirit,  that  he  who  loseth  his  life  shall  save 
it,  the  world  must  be  referred  to  a  spiritual  principle^  and 
jthe  Christian  doctrine  of  .the-  nature  of  God  is  only  the 
converse  of  the  Christian  law  of  ethics.  To  Hegel,  starting 
from  this  point,  a  new  light  was  thrown  on  the  Fichtean 
treatment  of  the  idea  of  self,  and  the  Fichtean  proof  that  the 
consciousness  of  self  implies  a  relation  to  an  object  which 
is  opposed  to  the  self,  and  which  yet  from  another  point 
of  view — since  an  object  exists  only  for  a  subject— cannot 
be  anything  but  an  element  of  its  own  life.  It  was  seen 
that  this  movement  of  thought  is  no  mere  fluctuation 
between  contradictory  positions,  to  be  terminated  finally  by 
an  %p89  dixit  of  faith,  but  that  the  unity  of  the  opposite 
elements  is  apprehensible  by  the  intelligence,  and  that 
indeed  it  is  t<t  presence  to  the  intelligence  whldt  makes 
the  consciousness  of  opposition  possible.  It  was  in  this 
sense  that  Hegel  could  say  that  that  unity  of  opposites 
which  had  been  called  unintelligible  by  previous  writers 
was  just  the  very  nature  of  the  intelligence,  and  that  only 
a  view  of  the  world  guided  by  this  idea  could  be  properly 
intelligible^  while  every  other  view  must  contain  in  it 
an  unsolved  contradiction,  an  element  that  remains  per- 
manently impervious  to  thought. 

The  great  objection  to  a  metaphyrio  like  fhii^  at  least 
an  objection  which  weighs  much  in  the  minds  of  many, 
Ib  that  which  springs  from  the  contrast  between  the  claim 
of  absolute  knowledge  which  it  seems  to  involve  and  the 
actual  limitations  which  our  intelligence  encounters  In 
eveiy  direction.  If  the  theory  were  true^  it  is  felt  we 
ought  to  be  nearer  the  solution  of  the  problems  of  our 
life,  practical  and  speculative,  than  we  are ;  the  riddle  of 
the  painful  earth  ought  to  vex  us  less;  we  ought  to 
find  our  way  more  easily  through  the'  entanglement  of 
facts,  and  to  be  able  to  deal  with  practical  difficulties  in  a 
less  tentative  manner.  Yet  there  is  really  no  antagonism 
between  such  a  doctrine  and  a  consciousness  of  the  limita' 
tion  of  our  faculties;  nay  rather,  it  is  only  on  such  a 
theory  that  a  rational  distrust  of  ourselves  can  be  based. 
When  Aristotle  meets  the  warning  that  we  should  think 
finite  and  human  things  since  we  are  finite  and  human 
with  tlie  answer  that  we  ought  rather,  so  far  as  in  us  lies, 
to  rise  to  what  is  immortal  and  divine,  he  is  not  denying 
the  limits  of  man's  knowledge  and  power ;  on  the  contrary, 
he  is  rather  pointing  to  the  very  principle  which  makes  us 
conscioos  of  those  limits ;  for  it  is  just  because  there  is  in 
man  a  principle  of  infinity  that  he  knows  his  finitude,  and, 
conversely,  it  is  just  in  the  consciousness  of  this  finitude  that 
he  rises  above  it  A  rational  humility  is  possible  only  to 
one  who  has  in  himself  the  measure  of  his  own  weakness^ 
and  who,  if  he  *"  trembles  like  a  guilty  thing  surprised,"  is 
yet  conscious  that  he  is  trembling  before  himself.  This 
truth  is  often  expressed  by  Kant  with  special  relation  to 
the  moral  consciousness,  as  where  he  contrasts  the  limitation 
of  man,  as  a  sensible  beings  occupying  an  infinitesimal  space 
in  the  boundless  worU  of  sense,  with  his  'freedom  from  all 
limitation  as  a  personal  self,  a  member  of  the  truly  infinite 
workl  of  intelligence.  But  it  is  not  necessary  to  adopt 
Kant's  abstract  division  of  the  sensible  from  the  intelligible 
world  to  see  that  the  consciousness  of  the  f;reatness  of  the 
problem  which'  has  to  be  solved  in  human  hfe  nod  thought 
is  deepened  and  widened  by  that  verr  idea  ot  philosophy 
which  yet  gives  us  the  assurance  that  the  problem  le 
not  insoluble^  and  even  that^  in  principle^  it  is  already 
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IIETAFONTUI^  or  MniPOFrnni/tibe  first  form  is  that 
genenlly  found  in  Latin  'writersi  bat  Thucydidefl,  Strabo^ 
lad  oCher  Greek  authors  employ  the  latter  form),  was  a 
dtj  of  MjkgDA  QrsBcia  situated  on  th^  Qulf  of  Tarentum, 
new  the  mouth  of  the  river  Bradanus^  and  distuit  about 
34  milee  from  Tarentum  and  14  from  Heradea.  It  was 
founded  by  an  Adman  colony  about  700  B.a,  though 
various  taditioni  existed  which  assigned  it  an  earlier 
origin.  But  aooording  to  the  only  historical  account  it 
vas  a  joint  foundation  from  Sybaris  and  Crotona^  to 
which,  as  usual  in  similar  cases,  was  joined  a  body  of  fresh 
lettlen  from  the  mother  country,  under  the  command  of  a 
leader  named  Leucippus.  The  object  of  its  establishment 
ms  without  doubt  to  strengthen  the  Achiean  element  in 
Magna  Onacia,  as  opposed  to  the  increasing  power  of  the 
Tarenttne^  but  at  the  same  time  to  occupy  a  territory 
vhich  was  remarkable  for  its  fertility.  It  was  to  this 
cause  that  Metapontum  owed  the  great  prosperity  to  which 
it  attained  at  an  early  period,  and  appears  to  have  continued 
to  eiyoy  for  several  centuries,  though  it  never  assumed  a 
prominent  place  in  history.  It  was^  however^  one  of  the 
cities  thai  played  a,conspicuous  part  in  the  political  troubles 
arising  from  tiie  introduction  of  the  Pythagorean  principles 
into  the  cities  of  Magna  Qrsecia,  and  it  was  there  that  the 
philosopher  himself  ended  his  days.  His  tomb  was  still 
ihown  there  in  the  time  of  Cicero. 

At  the  time  of  the  Athenian  expedition  to  Sicily 
(415  B.C.)  Metapontum  appears  to  have  been  an  opulent 
and  powerful  city,  whose  alliance  was  courted  by  the 
Athenians;  but  they  contented  themselves  with  a  very 
trifling  support  In  332  B.C.,  at  the  time  of  the  expedition 
of  Alexander,  king  of  £pirus,.into  Italy,  it  was  one  of  the 
fiist  cities  to  espouse  his' cause,  and 'enter  into  an  alliance 
vith  him ;  and  they'  appear  to  have  in  like  manner  lent  an 
active  support  to  Fyrrhus  at  a  later  period.  Down  to  this 
time,  therafore,  Metapontum  seems  to  have  retained  its 
position  as  -one  of  the  principal  cities  of  Magna  Qrsecia, 
and  there  is  no  evidence  of  its  having  suffered  materially 
from  the  establishment  of  the  Lucanians  in  its  immediate 
neighbourhood.  Nor  have  we  any  account  of  the  precise 
period  at  .which  it  passed  under  the  dominion  of  Rome,  or 
the  conditions  under  which  it  became  subject  to  the  great 
repablic  But  it  was  the  Second  Punic  War  which  gave 
the  fatal  blow  to  its  prosperity.  After  the  battle  of  Oannie 
in  216  B.a  it  was  among  the  first  cities  in  the  south  of 
Italy  to  declare  in  favour  of  Hannibal,  and  after  the  fall  of 
Tarentum  in  212  B.C.  it  not  only  received  a  Carthaginian 
garrison,  but  became  for  some  years  the  headquarters  of 
Hannibal  Qence,  when  the  defeat  of  Haadrubal  at  the 
Metaurus  (207  n.c.)  compelled  him  to  abandon  this  part 
of  Italy,  and  withdiuw  into  the  fastnesses  of  Bruttium,  the 
vhole  mass  of  the  inhabitants  of  Metapontum  abandoned 
their  city,  and  followed  him  in  his  retreat 

From  this  time  Metapontum  sunk  into  a  poor  and  incon- 
aderable  town;  though  it  was  still  existing  as  such  in 
the  days  of  Cicero,  it  soon  fell  into  complete  decay,  and 
Fansanias  teUs  us  that  in  his  time  nothing  remained  of  it 
bat  a  theatre  and  the  circuit  of  the  walla  All  remains  of 
these  have  since  disappeared,  but  the  site  is  still  marked 
by  the  ruins  of  a  temple,  which  occupy  a  slight  elevation 
on  the  right  bank  of  the  river  Bradanus,  about  2  miles 
from  its  month.  The  surrounding  plain,  so  celebrated  in 
ancient  times  for  its  fertility,  is  now  desolated  by  mahiria, 
sad  almost  uninhabited ;  and  the  remains  of  the  city  itself, 
between  the  site  of  the  temple  and  the  sea,  are  in  great  part 
boned  in  the  aUuvial  deposits  of  the  neighbouring  rivers. 
.Some  excavations  were  carried  on  upon  the  spot  by  the 
Buc  de  Luynes  in  1828,  and  the  results  of  his  researches 
«ere  puQished  by  him  iu  a  special  work  (HHajHmU,  f  oL, 
Pwia,  1833), 


METASTASIO  (1698^1782).  Pietro  Trapassi,  the 
Italian  poet  who  is  oetter  known  by  his  assumed  name  of 
Metastasio,  was  bom  in  Rome,  January  6,  1698.  His 
father,  Felice  Trapassi,  a  native  of  Assist,  came  to  Kome 
and  took  service  in  what  was  termed  the  Oorsican  regiment 
of  the  papal  forces.  "  He  subsequently  married  a  Bolognese 
woman,  odled  Francesca  Qalasti,  and  established  himself 
in  business  as  a  sort  of  grocer  ^in  the  Via  dei  CappeUari 
Two  sons  and  two  daughters  were  the  fruit  of  this  marriage. 
The  eldest  son,  Leopoldo,  must  be  mentioned,*  since  he 
played  a  part  of  some  importance '  in'  th9  poef  s  life. 
Pietro^  while  quite  a  child,  sho-nnd  an  extraordinaty  talent 
for  improvisation^  and  often  held  a  crowd  attentive  in  the 
streets  while  he  recited  impromptu  verses  on  a  given  sulject 
It  so  happened  that,  while  he  was  thus  engaged  one  evening 
in  the  year  17Q9,  two  men  of  high  distinction  in  Roman 
society  passed  by  and  stopped  to  listen  to  his  declamation. 
These  were  Gian  Yincenzo  Qravina,  famous  for  legal  and 
literary  erudition,  famous  no  leas  for  his  dictatorship  of  the 
Arcadian  Academy,  4nd  Lorenzini,  a  critic  of  some  note. 
Qravina  was  at  once  attracted  by  the  boy*s  poetical  talent 
and  by  his  charm  of  person ;  for  little  Pietro  was  gifted 
with  agreeable  manners  and  considerable  beauty.  The; 
great  man  interested  himself  iu'the  genius  he  Had  accident- 
ally discovered,  made  Pietro  his  proteg^,  and  in  the  course 
of  a  few  weeks  adopted  him.  Felice  Trapassi  was  glad 
enough  to  give  his  sou  the  chance  of  a  good  education  and 
introduction  into  the  world  linder  auspices  so  favourable, 
Qravina,  following  a  fashion  for  which  we  may  find  pre* 
cedents  so  illustrious  as  that  of  Melanchthon,  Hellenued 
the  boy's  name  Trapassi  into  Metastasio ;  and  this  name 
remained  with  him  for  life.  Qravina  intended  his  adopted 
son  to  be  a  jurist  like  himself.  He  therefore,  made  the  boy 
learn  lAtin  and  begin  the  study  of  law.  At  the  same  time 
he  cultivated  his  literaiy  gifts,  and  displayed  the  youthful 
prodigy  both  at  his  own  house  and  in'  the  Roman  coteries. 
Metasta£b  soon  found  himself  competing  with- the  most 
celebrated  impfovisatpri  of  his  time  in  Italy.  X^ays  spent 
in  severe  stuc&es,  evenings  devoted  to  the  task,  of  improvis- 
ing eighty  stanzas  at  a  single  session,  were  fast  ruining 
Pietro's  health  and  overstraining  his' poetic  faculty.  At 
this  juncture  Qravina  'had  to  journey  into  Calabria  on 
business.  He  took  Metastasio  with  him,  exhibited  him  in 
the  literary  circles  of  Naples,  and  then  placed  him  under 
the  care  of  his  kinsman  Qregorio  Caroprese  tfl  a  little  place 
called  Scalte:  In  country  air  and  the  quiet,  of  the  soutiiem 
sea-shore  Metastasio's  health  revived.  It  was  decreed  by 
the  excellent  Qravina  that  he  should  never  improvise  i^ 
line  again.  His  great  facility  should  be  reserved  for 
nobler  efforts,  when,  having  'completed  his  education,  he 
might  enter  into  competition  with  poets  Who  had  be- 
queath^ masterpieces  to  the  world. 

Metastasio  responded  with  the  docility  of  a'pliint  nature 
to  his  patron's  wishes.  At  the  age  of  twelve,  while  attend^ 
ing  to  classical  and  legal  studies,  he  translated  the  Utad  into 
octave  stanzas;  and  two  years  later  he  .composed  a  tragedy  in 
the  manner  of  Seneca  upon  a. subject  chosen  from  Tiusino's 
Italia  Liberata — Qravina's  favourite  epic  It  was  called 
GiusUno,  Qravina  had  it  printed  in  1713;  but  the  play  is 
lifeless ;  and  forty-two  years  afterwards  we  find  Metastasio 
writing  to  his  publisher,  Calsabigi,  that  he  would  willingly 
suppress  it  Caroprese  died  in  171i,  leaving  Qravina  his 
heir ;  and  in  17l8  Qravina  also  died.  Metastasio  inherited 
from  the  good  old  man  a  property,  ooasiBtingof  house,  phite^ 
furniture,  and  money,  which  amounted  to  15,000  scudi,*or 
about  £4009.  At  a  meeting  of  the  Arcadian  Academy, 
amid  the  tears  and  plaudits  of  that,  learned  audieno&  he 
recited  an  elegy  on  the  patron  who  had  been  to  him  so  tzue 
a  foster-father,  and  then  settied  down,'not  it  seems  without 
real  sorrow  lor  Jus-loss^  to  eigoy.what  wf^  no  incGumdoiabl^ 
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fortane^at 'iliati: period.  MetasUsio  we»  now  twenty. 
Dozinff  the  last  four  years  he  had  worn  the  costume  of 
abb^.naying  taken  the  minor  orders  without  which  it  was 
then  useless  to  expect  advancement  in  Rome.  His  romantic 
history,  personal  beauty,  charming  manners,  and  distin- 
'goishecl  talents  made  him  fashionable.  That  before  two 
years  were  out  he  had  spent  his  money  and  increased  his 
reputation  for  wit  will  surprise  no  one.  He  now  very 
sensibly  determine  to  quit  a  mode  of  life  for  which  he 
was  not\bom,  and  to  apply  himself  seriously  to  the  work 
of  his  profession.  Accordingly  he  went  to  Naples,  and 
entered  tiie  office  of  an  em^ent  lawyer  named  Castagnola. 
It  would  appear  that  he  articled  himself  as  cldrk,  for 
Otstagnohs  who  was  a  stem  master,  averse  to  lit^^aiy 
trifling,  exercised  severe  control  over  his  time  and  energi^ 
.While  slaving  at  the  law,  Metastasio  did  not  wholly  neglect 
the.  Muses.  In  1721  he  composed  an  epithalamium,  and 
probably  dbo  his  first  musical  serenade^  EndimiorUy  on  the 
occasion  of  the  marriage  of  his  patroness  the  Princess 
Finelli  di  Sangro  to  the  Marchess  Belmonte  PignatellL 
But  the  event  which  fixed  his  destiny  was  the  foUowing. 
In  1722  the  birthday  of  tiie  empress  had  to  be  celebrated 
with  more  than  ordinary  honours,  and  the  viceroy  applied 
to  Metastasio  to  compose  a  serenata  for  the  occasion.  He 
accepted  this  invitation  with  mingled  delight  and  trepidiv- 
tion ;  for  Oastagnola  looked  with  no  favour  on  his  clerk's 
poetical  distractions.  It  was  arranged  that  his  authorship 
should  be  kept  a  profound  secret.  Under  these  conditions 
Metastasio  inroduced  GH  Orti  Etperidi,  Set  tq  music  by 
Forpora,  it  won  the  most  extraordinary  applause.  The 
neat  Roman  prima  donna,  Marianna  Bulgardli,  called  La 
Romanina  from  her  birthplace^  who  had  played  the  jpart 
of  Venus  in  this  drama,  was  so  enraptured  with  the  beauties 
of  the  libretto  that  she  spared  no  pains  until  she  had  dis- 
covered its  author.  Asked  point-blank  whether  he  had 
not  written  the  words  of  the  successful  play,  Metastasio - 
was  obliged  to  answer,  Yes  I  La  Romanina  forthwith  took 
possession  of  him,  induced  him  to  quit  his  lawyer's  office, 
and  promised  to  secure  for  him  fame  and  independence^  if 
he  would  devote  his  talents  to  the  musical  drama.  It  was 
thus  that  the  opera,  already  partially  developed  by  the 
Cesarean  poet,  Apostolo  Zeno,- attained  perfection.  The 
right  man  had  been  found  for  maturing  this  form  of  art 
which  the  genius  of  the  age  demanded,  but  which  was  still 
but  incomplete.  In  La  Romanina's  house  Metastasio 
became  acquainted  with  thegreatest  composers  of  the  day, — 
with  Forpora,  from  whom  he  took  lessons  in  music ,  with 
Hasse,  Fergolese,  Scarlatti,  Vinci,  Leo,  Durante,  Marcello, 
all  of  whom  were  destined  in  the  future  to  set  his  plays  to 
melody.  Here  too  he  studied  the  art  of  singing,  and 
learned  to  appreciate  the  style  of  such  men  as  FarinellL 
His  singularly  pliant  genius  discerned  the  conditions  which 
the  drama  must  obey  in  order  to  adapt  itself  to  music  in 
the  stage  it  then  had  reachec|.  Gifted  himself  with  extra- 
ordinary facility  in  composition,  and  with  a  true  poetic 
feeling,  he  found  no  difficulty  in  producing  plays  which, 
while  beautiful  in  themselves,  judged  merely  as  works  of 
literary  art,  became  masterpieces  as  soon  as  their  words 
were  set  to  music,  and  rendered  by  the  singers  of  the 
greatest  school  of  vocal  art  the  world  has  ever  seed!  Read- 
ing Metastasio  in  the  study,  it  is  impossible  to  do  him 
justice.  Our  only  chance  of  rendering  him  a  portion  of 
his  due  IS  to  approach  tiiese  lyrical  scenes— so  passionate 
in  tiieir  emotion,  so  cunningly  devised  for  musical  effect — 
with  the  phrases  of  Fergolese  or  Faesiello  ringing  in  our 
ear^  and  to  imagine  how  a  Farinelli  or  a  Caffariello  voiced 
those  stanas  which  demand  for  their  artistic  realization 
the  "linkW  sweetness  long 'drawn  out"  of  melodies  as  the 
ItaliMi  school  developed  them.  In  short,  Metastasio  b  a 
port  whose  poetiy  leapt  to  its  real  life  in  tiie  environment 


of  music  The  conventionality  of  all  his  plots^  the 
absurdities  of  many  of  his  situations,  the  violence  he  does 
to  history  in  the  persons  of  some  leading  characters,  his 
"damnable  iteration"  of  the  theme  of  love  in  all  its 
phases,  are  explained  and  justified  by  music  .  He  can  still 
be  Studied  with  pleasure  and  profit  But  our  only  chance 
of  understanding  the  cosmopolitan  popularity  he  enjoyed 
is  by  remembering  that  at  least  one  half  of  tiie  effect  he 
aimed  at  has  been  irrecoverably  lost. 

Metastasio  resided  with  La  Romanina  and  her  huaband 
in  Rome  The  generous  woman,  moved  by  an  affection  half 
maternal  half  romantic,  and  by  a  true  artist's  admiration 
for  so  rare  a  talent,  adopted  him  more  passionately  even 
than  Gravina  had  done.  She  took  the  whole  Trapaasi 
family — ^father,  mother,  brother,  sisters — ^intoher  own  hoosei 
She  fostered  the  poet's  genius  and  pampered  his  caprices. 
Under  her  influence  he  wrote  in  rapid  succession  the 
Didone  Aibandonata,  Catone  in  Uttea,  Etio^ .  Aleaitmdro 
pelT  Indie^  Semiramide  EiconoteivtcL,  Siroe,  and  Ariasene^ 
These  dramas  were  set  to  music  by  the  chief  composers  of 
the  day,  and  performed  in  the  chief  towns  of  Italy.  Every 
month  added  to  Metastasio's  renown.  But  meanwhile  Ia 
Romanina  was  growing  older ;  she  had  ceased  to  sing  in 
public ;  and  the  poet  felt  himself  more  and  more  dependent 
in  an  irksome  sense  upon  her  kindness.  He  gained  300 
scudi  (about  £60)  for  each  opera';  this  pay,  though  good, 
was  precarious,  and  he  longed  for  some  fixed  engagements 
Abandoning  himself  graduaUy  to  despondent  whims  and 
fancies,  it  became  clear  that  some  chiuige  in  his  condition 
was  desirable.  And  the  opportunity  for  a  great  change 
soon  presented  itself.  In  September  1729  he  received 
the  offer  of  the  post  of  court  poet  to  the  theatre  at  Vienna^ 
with  a  stipend  of  3000  fiorins.  This  he  at  once  accepted. 
La  Romanina  unselfishly  sped  him  on  his  way  to  gloiy. 
She  took  the  charge  of  his  family  in  Rome  and  he  set  off 
for  Austria. 

In  the  early  summer  of  1730  Metastasio  settled  at 
Vienna  in  the  house  of  a  Spanish  Neapotitan,  Niccold 
Martinea^  where  he  resided  until  his  death!  This  date 
marks  a  new  period  in  his  artistic  activity.  Between  the 
years  1730  and  1740  his  finest  dramas,  Adriano,  Demetrio^ 
Isnpile,  Demo/oonie,  OUmpiade,  Clemema  di  Tito,  AckilU 
in  Sciro,  Temittocle,  and  Attilio  Regolo,  were  produced  for 
the  imperial  theatre.  Some  of  them  had  to  be  composed 
for  special  occasions,  with  almost  incredible  rapidity — the 
Aehille  in  eighteen  days,  the  Ipermnettra  in  nine.  Foet, 
composer,  musical  copyist,  and  singer  did  their  worl; 
together  in  frantic  hast6.  The  impress  of  the  peculiar 
circumstances  under  which  they  were  create  is  still  left 
upon  them,  not  only  in  negligence  of  style,  but  also  in  an 
undefinable  quality  which  marks  them  out  as  products  of 
collaboration.  But  what  must  always  surprise  us  is  that 
they  should  be  as  good  as  they  are.  Metastasio  understood 
the  technique  of  Ids  peculiar  art  in  its  minutest  detaila 
The  experience  gained  at  Naples  and  Rome,  quickened  by 
the  excitement  of  his  new  career  at  Vienna,  enabled  him 
almost  instinctively,  and  as  it  were  by  inspiration,  to  hit  the 
exact  mark  aimed  at  in  the  opera. 

A'  Vienna  Metastasio  met  with  no  marked  sodal 
success.  His  plebeian  birth  excluded  him  from  aristocratic 
circles.  i)ut,  to  make  up  in  some  measure  for  this  com- 
parative  failure,  he  eigoyed  the  intimacy  of  a  great  lady, 
the  Countess  Althann,  sister-in-law  of  hu  old  patroness  the 
Frincess  Belmonte  FignateUL  She  had  lost  her  husband, 
and  had  some  while  occupied  the  post  of  chief  favourite  tc 
the  emperor.  Metastasio's  liaison  with  her  became  so  close 
that  it  was  even  believed  they  had  been  privately  married. 
From  his  letters  to  his  friend  La  Romanina,  and  to  the 
great  singer  Farinelli,  who  reigned  supreme  at  the  court 
of  Madrid,  we  learn  the  little  details  of  the  poet's  life  in 
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its  weariaome  monotonj,  and  come  to  oomprehead  hiB 
character,  at  once  generous  and  timid,  selfish  and  .amiable, 
prudent  almost  to  excess  of  caution,  and  personally  cold  ut 
contradiction  with  the  ferrour  of  his  sentimental  muse. 
The  even  tenor  of  this  dnll  exlslence  was  broken  in  the 
year  1734  by  the  one  dark  and  tragic  incident  of  his 
biography.  It  appears  that  La  Romanina  had  at  last  got 
tired  of  his  absence.  Little  satisfied  with  his  friendly  but 
somewhat  reticent  communications^  impatient  to  see  him 
once  again,  inquisitive  perhaps  about  the  terms  on  which 
he  lived  with  his  new  mistress,  she  resolved  to  journey  to 
Vienna.  Could  not  Metastasio  get  her  an  engagement  at 
the  court  theatre  t  The  poet  at  this  juncture  revealed  his 
own  essential  feebleness  of  character.  To  La  Romanina  he 
owed  almost  everything  as  a  man  and  as  an  artist.  But 
he  wa3  acb&med  of  her  and  tired  of  her.  He  vowed  she 
shonld  not  cone  to  Vienna,  and  wrote  dissuading  her  from 
the  projected  visit.  The  tone  of  his  letters  alarmed  and 
irritated  her.  It  is  probable  that  she  set  out  from  Rome, 
bat  died  snddenly  upon  the  road.  Nothing  can  be  said  for 
certain  about  her  end,  or  about  the  part  which  Metastasio 
may  have  played  in  hastening  the  catastrophe.  All  we 
know  is  that  ^e  left  him  her  foitune  after  her  husband's 
life  interest  in  it  had  expired,  and  that  Metastasio,  over- 
whelmed with  grief  and  remorse,  immediately  renounced 
the  legacy.  This  disinterested  act  plunged  the  Bulgarelli- 
Metastasio  household  at  Rome  into  confusion.  La 
Romanina's  widower  married  again.  Leopoldo  Trapassi, 
and;  Jus  father  and  sistet,  were  thrown  upon  their  own 
resources.  The  poet  in  Vienna  had  to  bear  their  angry 
expostulations  upon  hb  ill-timed  generosity,  and  to  augment 
the  allowances  he  made  them. 

As  time  advanced  the  life  which  Metastasio  led  at 
Vienna,  together  with  the  climate,  told  upon  his  health 
and  spirits.  From  about  the  year  1745  onward  he  writes 
complainingly  of  a  mysterious  nervous  illness,  which 
plunged  him  into  the  abyss  of  melancholy,  interfered  with 
his  creative  energy,  and  constantly  distressed  him  with  the 
apprehension  of  a  general  breakdown.  He  wrote  but 
little  now,  though  the  cantatas  which  belong  to  this 
period,  and  the  canzonet  Scco  quel  fitro  iHanie,  which  he 
sent  to  his  friend  Farinelli,  rank  among  the  moat  popular 
of  his  productions.  It  was  clear,  as  his  latest  and  most 
genial  biographer,  Vernon  Lee,  has  phrased  it,  that  *'  what 
siled  him  was  mental  and  moral  ennui"  In  1756  the 
Countess  Althann  died,  and  Metastasio  was  more  than  ever 
reduced  to  the  society  which  gathered  round  him  in  the 
bourgeois  house  of  the  Martinez.  He  sank  rapidly  into 
the  habits  of  old  age ;  and,  though  his  life  was  prolonged 
tin  the  year  1782,  very  little  can  be  said  about  it.  On) 
the  12th  of  April  he  died,  bequeathing  his  whole  fortune' 
of  some  130,000  florins  to  the  five  children  of  his  friend 
Martinez.     He  had  surrived  all  his  Italian  relatives. 

Dnring  the  long  period  of  forty  years  in  which  Hetasttsio  may  be 
almost  aaid  to  have-  overlived  his  ori^rinaUtv  and  creative  powers 
hie  fame  went  on  inereacing.  In  hit  hbrary  ne  counted  as  many  as 
forty  editiona  of  hit  'own  works.  They  had  been  translated  into 
French,  Engluh,  GezTuan,  Spanish,  even  into  Modem  Greek.  They 
had  been  set  to  mnaic  over  and  over  again  by  every  composer  of 
diatinction,  each  opera  receiving  this  }iononr  In  torn  from  several 
of  the  most  fllnatrioos  men  of  Europe.  They  had  been  snng  by  the 
best  virtnoai  in  every  capital,  from  Madrid  to  St  Fetertburg,  from 
London  to  Constantinople.  The  critics  of  all  nations  ried  in 
raising  Motastasio's  credit  to  the  tkies.  There  was  not  a  literary 
■eademy  of  note  which  had  not  conferred  on  him  the  honour  of 
membership.  Stnagers  of  diitinotion  passing  through  Vienna 
made  a  point  of  psying  their  respects  to  the  old  poet  at  hu  lodgings 
in  the  Kohlmarkt  Qasse.  Letters  of  congratulation,  adulation, 
■ympathy,  respect,  condolence,  poured  in  npon  him.  And  yet, 
daring  the  whole  of  this  long  period,  he  was  graduftlly  outliving  the 
acttetM  conditions  npon  which  that  fame  was  really  founded.  It 
has  'been  already  pointed  out  that  Metastasio  cannot  rank  as  »  poet 
ia  the  nliqnalifiiia  sense  of  that  word,  but  ss  a^t  collaborating 
villi  the  musical  composer  and  performer.     His  poetxy,  further- 


more, was  intended  for  a  eerUin  sMe  of  musio^for  {he  masio  of 
omnipotent  vocalists,  of  thanmaturgical  sonranL  With  the  chanms 
effected  in  the  musical  drama  by  Gluck  and  Hoxart,  with  ths 
development  of  orchestration  and  the  rapid  growth  of  the  Germaa 
manner,  a  new  type  of  libretto  came  into  request  Hetastasio's 
plays  fell  into  nndesenred  nrgleot,  together  with  the  music  to  which 
he  had  linked  them.  ParinelU,  whom  he  styled  *' twin-b^the^" 
was  the  true  exponent  of  hit  poetiy ;  and,  with  the  abolition  of  the 
class  of  singers  to  which  Farinelli  belonged,  Uetastasio's  mufle 
suffered  eclipse.  It  was  indeed  a  just  symbolic  instinct  which  msds 
thepoet  dub  this  unique  soprano  his  twin>brother. 

The  musical  drama  for  which  Metastasio  oompoaed,  and  In  work^ 
ing  for  which  his  genius  found  its  proper  sphere,  has.  so  wholly 
passed  awaj  that  It  is  now  difficult  to  assign  nis  true  place  to  fhs 
poet  in  Italian  literarv  history.  Compared  with  Shakespeare,  or  even 
with  Racine,  he  hanuy  merits  the  title  of  a  dramatist  His  inspira* 
tion  was  essentially  emotional  and  lyrical.  Instead  of  creatinff 
characters,  he  created  situations  for  the  display  of  very  varied  feaf 
ings,  for  tJX  the  feelings  in  fact  to  which  melody  allies  Itself.  But 
in  doing  this  he  showed  a  capable  playwright's  faculty.  His  per- 
sonages act  and  react  upon  each  other.  Their  characters,  thoush,  not 
in  harmony  with  history  or  fact,  are  clearly  traced  and  cleverly  sus- 
tained. £ach  of  the  dramatis  persona  is  an  emotion  incarnate  and 
consistent,  admirably  fitted  for  musical  effect  and  contrast  The 
clash  and  combat  of  passions  are  vividly  presented,  with  the  smallest 
poestble  expenditure  of  rhetoric,  in  tne  dialogues  intended  for 
recitative.  The  climax  of  emotion  is  eadenced  in  appropriats 
stanzas,  with  simple  but  effective  imagery,  at  the  doeo  of  each 
important  scene.  The  chief  dramatic  situations  are  expressed  by 
lynes  for  two  or  three  ypioes,  embodying  the  several  contending 
passions  of  the  sgents  brought  into  conflict  by  the  circumstances  m 
the  plot  The  total  result  is  not  pure  literature,  but  literature 
supremely  fit  for  musical  effect  Language  in  Hetastasio*s  hands  is 
exqusitely  pure  and  limpid.  Of  the  Italian  poets^  he  professed  a 
special  admiration  for  Tasso  and  for  HarinL  But  he  avoided  the  con- 
ceits of  the  latter,  and  waa  no  master  over  the  refined  richness  of  the 
former's  diction.  His  own  style  reveals  the  improvisatore's  heXJUfy, 
Ot  the  Latin  poets  he  studied  Ovid  with  the  greatest  pleasure,  and 
from  thispredileotion  some  of  his  own  literary  qualities  may  be  de- 
rived. Tne  pedantio  rules  of  Aristotdian  poetics  never  touched  sa 
artist  who  felt  his  real  vocation  to'  be  the  interpretation  of  music. 
For  historical  propriety,  for  the  p^^ologj  6f  character,  for  unity  of 
plot,  for  probability  of  incident,  ne  had  a  supreme  disregard.  It  was 
indeed  his  merit  to  have  discarded  all  these  considerationa  His 
poetry  was  the  twin-sister  of  Italian  melody,  and  he  was  ri^ht  in 
tnisting  entirely  to  music  and  action  on  the  sta^  to  render  hu  con- 
ceptions vital.  What,  therefore,  he  gained  during  his  own  lifetime^ 
while  the  musical  system  to  which  he  subordinated  his  genius  was 
yet  living  he  has  smoe  ket  when,  as  now,  he  must  be  studied  by 
readers  who  have  only  a  iaint  and  dim  conception  of  that  perished 
art  For  sweetness  of  versification,  for  limpidity  of  diction,  for 
delicacj  of  sentiment,  for  romantic  situations  exquisitely  renaered 
in  the  simplest  style,  and  for  a  certain  delicate  beauty  of  imagsiy 
sometimsa  soaring  to  ideal  sublimity,  he  deserves  to  be  appreoiatsd 
so  long  as  the  Italian  language  lasts. 

There  are  nnmerou  edliloos  of  Uetaetaslo's  works.  Tbsl  bj  Calnblgl,  Tuia, 
17U,  •  vole.  Sto,  pnblUhed  uidor  hli  own  eajMrtntendtnea,  was  the  poeTs 
fsTOurtte.  JLaother  of  Tortn,  1797,  ssd  s  third  of  Psitab  1780,  deserrs  aaaatloa. 
The  poathvmoas  works  were  printed  at  Vienna,  17SA,  Tbo  collected  edtktas  ef 
Qenos,  ISOS.  and  Padna.  1811,  will  probably  be  ftmad  moat  ncefol  bj  the  renenl 
■tndent.  Metastaato's  life  wm  written  bjr  Alnigl,  AaataL  178S|  bj  Ghailee  Bwsej, 
London,  1796  ;  and  by  others;  bat  by  far  the  most  TiHd  aketeh  of  hie  btoaranhr 
will  be  4oand  in  Veraoa  Lee*s  Btwltt$  ^  tht  I9tk  CaHu  . 
a  work  wbich  throws  a  flood  of  ttght  upon  the  deTelopment  of  J 
nintle,  and  npon  the  place  ocenpted  by  Sletaetaalo  tai  the  srttotle  moremeat  of  tlM 
tost  century.  (J.  A.  &) 

METCALFK  Chablbs  Theophilits  Mxtoautb,  Baboit 
(1785-1846),  a  distinguished  admimstrator,  iras  horn 
at  Calcutta  on  January  30,  1786;  he  was  the  second  son 
of  Thomas  Theophilus  Metcalfe,  then  a  major  in  the 
Bengal  army,  who  afterwards  became  a  director  of  the 
East  India  Company,  and  was  created  a  baronet  in  1802. 
Having  been  educated  at  Eton,  where  he  read  extensively, 
he  in  1 800  sailed  for  India  as  a  writer  in  the  service-of  the 
Company.  After  studying  Oriental  languages  with  snecess 
at  Lord  Wellesley's  ooUege  of  Fort  William,  he,  at  the  age 
of  sixteen,  received  an  appointment  as  assistant  to  Lord 
Cowley,  then  resident  at  the  court  of  Sindhia;  in  1803 
he  beoune  assistant  in  the  office  of  the  chief  secretary ;  in 
1803  he  was  transferred  to  that' of 'the  governor-general, 
and  in  1 806  to  that  of  the  commander-in-chief.  On  Augast 
,15, 1806,  he  became  first  assistant  to  the  resident  at  Delhi, 
and  in  1808  he  was  selected  by  Lord  Minto  for  the  difficult 
post  of  envoy  to  the  court  of  Ranjlt  Sinh  at  Lahore;  here^ 
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on  April  25,  1809,  He  anoceasfully  oondnded  ike  important 
treaty  securing  the  independence  of  the  SQch  states  between 
the  Sntlcg  and 'the  Jnmna.  Foiur  yean  afterwards  he  was 
made  principal  resident  at  Delhi,'  and  in  1819  he  received 
the  appointments  of  secretary  in  the  secret  and  political  de* 
partment)  and  of  priyate  secretary  to  the  govem(»vgeneral 
(Lord  Hastings).  From  1820  to  1823  Sir  Charles  (who 
succeeded  his  Mother  in  Uie  baronetcy  in  1822)  was  resident 
at  the  court  of  th^  nusam,  but  in  the  latter  year  he  was  com- 
pelled by  the  state  of  his  health  to  retire  from  active  service ; 
in  1825,  however,  he  was  so  far  restored  as  to  undertake 
the  reodenqr  of  the  Delhi  territories.  IVo  years  after- 
wazds  he  obtained  a  seat  in  the'  supreme  council,  and  in 
FebroAcy  1835,  after  he  had  for  some  time  been  governor 
of  Agra,  he,  as  senior,  member  of  council,  provisionally 
succeeded  Lord  William  Bentinck  in  the  governor-general- 
ship. During  his  brief  tenure  of  office  (it  lasted  only  tiU 
March  28,  1836)  he  originated  or  carried  out  several 
important  measures,  inclucUng  that  for  the  liberation  of  the 
press,  which,  while  almost  universally  popular,  complicatci^' 
his  relation  with  the  directors  at  home  to  such  an  exte^^ 
that  he  withdrew  from  the  service  of  the  Company  in  1838. 
In  the  following  year  he  was  appointed  by  the  Melbourne 
administration  to  the  govemox^p  of  Jamaica,  where  the 
difficulties  created  by  the  recent  passing  of  the  Negro 
Emancipation  Act  had  called  for  a  high  degree  of  tact  and 
ability.  Sir  Charles  Metcalfe's  success  in  this  delicate 
position  was  very  marked  (see  voL  ziii.  p.  551),  but  unfor- 
tunately his  health  compelled  his  resignation  and  return  to 
England  in  1842;  Six  months  afterwards  he  was  appointed 
by  the  Peel  ministry  to  the  goverxior-generakhip  of  Canada,- 
and  his  success  in  carrying  out  the ,  policy  ef  the  home 
Government  was  rewarded  with  a  peerage  shortly  after  his 
return  in  1845.  He  died  at  Makhanger,  near  Basingstoke, 
September  5,  1846.  See  J.  W..Kaye's  lAft  and  Corre- 
tvondenee  qf  Charla  Lard  Metcal/e,  London,  1854. 

METELLUS,  the  name  of  the  most  important  family  of 
the  Roman  plebeian  gens  Caecilia.  They  rose  to  distinction 
during  the  Second  Punic  War,  and  Ntevius  satirized  them. 

QuiXTUS  Cjrciuub  Mbtbixus  MAOEDOincus,  pretor 
148  B.a  in  Macedonia,  defeated  Andriscus  in  two  battles, 
and  forced  him  to  surrender.  He  then  superintended  the 
conversion  of  Macedonia  into  a  Roman  province^  He  tried 
unsuccessfully  to  mediate  between  the  Achaean  league  and 
Sparta,  but,  when  the  Adueans  advanced,  he  defeated 
them  easily  near  Scarpheia ;  Mummius  soon  after  super- 
seded him,  and  returning  to  Italy  he  triumphed  .in  146. 
Consul  in  143,  he  reduced  northern  Spain  to  obedience. 
In  131  censor  with  Q.  Pompeius  (the  first  two  plebeian 
censors),  he  proposed  that  all  citisens  should  be  compelled 
to  marry.  He  was  moderate  reformer,  and  ,was  con- 
sidered the  model  of  a  fortunate  man;  before  his  death 
in  115  three  of  his  sons  had  been  consids,  one  censor,  and 
the  fourth  was  a  candidate  for  the  consulship. 

Qunrrus  Cjbcilius  Mitellub  KimiDicns,  whose  repu- 
tation for  integrity  was  such  that  when  he  was  accused  of  ex- 
tortion the  jury  refused  to  examine  his  accounts,  was  selected 
to  conmiand  against  Jugurtha  in  109  b.c.  He  subjected 
the  army  to  rigid  diKiplin^  and  aimed  solely  at  seising 
Jugurtha  himself;  Jie  defeated  the  king  by  the  river 
Muthul,  and  next  year,  after  a  difficult  m^rch  through  the 
desert,  took  his  stronghold  Thala.  Marius,.  however, 
accused  Metellus  of  protracting  the  war,  and  received  the 
consulate  for  107.  Metellus  returned  to  Rome  and 
triumphed.  Satuminus,  whom  -as  censor  he  tried  to 
remove  from  the  senate,  passed  in  100  an  agrarian  law, 
inserting  a  provision  that  all  senators  should  swear  to  it 
within  five  days.  All  complied  but  Metellus,  who  retired 
to  Asia.  After  Satuminus  was  killed,  he  returned,  but 
died  shortly  after  under  suspicion  of  poison. 


QuEffTiTB  CjECiLins  Metillits  PniB,  so  called  from  his 
efforts  to  restore  his  father  Numidicus,  commanded  in  the 
.Social  War,  defeating  Q.  Pompadius  (88  b.o.).  Sulla  on 
departing  gave  him  proconsular  command  over  South 
Italy.  When  Harius  returned,  the  soldiers,  who  had  no 
confidence  in  Octavius,  wished  Metellus  to  command,  but 
he  refused.  Metellus  retired  to  Africa  and  afterwards  to 
liguria,  resuming  his  former  command  on  Sulla's  return. 
In  86  he  gained'  a  dedsive  victory  over  Norbanus  at 
Faventia.  In  Sulla's  proscriptions,  he  pleaded  in  favour  of 
moderation.  Consul  in  80  with  Sulla,  ho  went  to  Spain 
next  year  against  Sertorius,  who  pressed  him  hard  till  the 
arrival  of  Pompeius  in  76.  Next  year  Metellus  defeated 
Sertorius's  lieutenant  Hirtuleius  at  Italica  and  Segovia, 
and  joining  Pompeius  rescued  him  from  the  consequences 
of  a  check  at/Sucro.  From  this  time  Sertorius  grew 
weaker  till  his  murder  in  72.  Metellus  had  previously 
set  a  price  on  his  head.  In  71  he  returned  to  Rome  and 
triumphed.     He  was  an  upright  man,  of  moderate  ability. 

QxTiKTua  Csciuus  Metellus  Pius  Scipio,  son  of 
^pio  Nasica,  was  adopted  by  the  preceding.  He  was 
fttcused  of  bribery  in  60  B.C.,  and  defended  by  Cicero.  In 
August  52  Pompeius  procured  him  the  consulate.  Scipio 
in  return  supported  Pompeius,  now  his  son-in-law.  On 
war  being  resolved  on,  Scipio  was  sent  to  Syria.  His  extor- 
tions were  excessive,  and  he  was  about  to  plunder  the 
temple  of  Artemis  at  Ephesus  when  he  was  recalled  by 
Pompeius.  He  commanded  the  centre  at  Pharsalus,  and 
afterwards  went  to  Africa,'  where  by  Cato's  influence  he 
received  the  command.  In  46  he  was  defeated  at 
Thapsus ;  in  his  flight  to  Spain  he  was  stopped  by  a  cor- 
sair, and  stabbed  himelf..  His  connexion  with  two  great 
families  gave  him  importance;  but  he  was  selfish  and 
licentious,  and  his  violence  drove  many  from  his  party. 

QuiNTUs  Cscnjus  Metellus  Cblbr,  prsetor  63  B.a,  was 
sent  to  cut  off  Catiline's  retreat  northwani.  Consul  in  61, 
lus  personal  influence  prevented  the  holding  of  the  Com' 
pitalia,  which  the  senate  had  forbidden  and  the  tribunes 
permitted.  He  opposed  the- agrarian  law  of  the  tribune 
L.  Flavins,  and  stood  firm  even  though  imprisoned ;  the 
law  had  to  be  given  up.  He  also  tried,  though  fruitlesBly, 
to  obstruct  Caesar's  agrarian  law  in  59.  He  died  that 
year  under  suspicion  of  poison  given  by  his  wife  Clodia. 

METEMPSYCHOSIS^  the  transmigration  of  the  soul, 
as  an  immortal  essence,  into  successive  bodily  forms,  either 
human  or  animal  This  doctrine^  famous  in  antiquity,  and 
one  of  the  characteristic  doctrines  of  Pythagoras,  appears 
to  have  originated  in  Egypt  This  indeed  is  affirmed  by 
Herodotus  (il  123) : — ''The  Egyptians  are^  moreover,  the 
<first  who  propounded  the  theory  that  the  human  soul  is  im- 
mortal,  and  that  when  the  body  of  any  one  perishes  it 
enters  into  some  other  creature  that  may  be  bom  ready  to 
receive  it,  and. that,  when  it  has  gone  the  round  of  all 
created  forms  on  land,  in  water,  and  in  air,  then  it  once 
more  enters  a  human  body  bom  for  it ;  and  this  cycle  of 
.existence  for  the  soul  takes  place  in  three  thousand  years.* 

Plato^  in  a  well-known  passage  of  the  Phsedrus,  adapts, 
/as  was  his  wont,  the  Pythagorean  doctrine  to  his  myth  or 
allegory  abdut  the  soul  of  the  philosopher.  That  soul,  he 
says,  though  it  may  have  suffered  a  fall  in  its  attempt  to 
contemplate  celestial  things,  still  is  not  condemned,  in  its 
first  entrance  into  another  form,  to  any  bestial  existence, 
but,  according  to  its  attainments,  t.e.,  to  the  progreu  which 
it  has  made  in  its  aspiration  for  celestial  verities,  it  passes, 
in  nine  distinct  grades,  into  the  body  of  some  one  destined 
to  become  a  philosopher,  a  poet,  a  king,  a  general,  a  seer, 
&c ;  or,  if  very  inferior,  it  will  animate  a  sophist  or  an 
autocrat  (rvpai^oc).  Plato  extends  the  cycle  of  existence 
to  ten  thousand  years,  which  is  subdivided  into  periods  of 
a  thousand  years,  after  the  lapse  of  whidi  the  souls  undei^ 
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jiidgiiieiit»  tnd.ara  admitted  to  ererlastinff  liftppineas  or 
ctmdftm"T^  to  piini8lim«nt.X  It  is  after  &e  period  of  a 
thousand  yean^  he  adds,  that  the  hnman  booI  comes  into 
abeast^  and  from  a  beast  again. into  a  man,  if  the. soul 
originally  waa  human. 

Pythagoras,  who  was  said  to  have  travelled  in  fegypt,* 
bcooyght  this  fantastio  doctrine  into  Magoa  Gracia,  and 
iDsde  it  a  prominent  part  of  his  teaching.  He  declared 
that  he  had  himself  been  Enphorbos,  the  son  of  Panthus, 
in  the  time  of  the  Trojan  War,  and  had  saocessiTely 
inhabited  other  hnman  bodies,  the  actions  of  all  which  he 
remembered.'  Closely  connected  with  his  theory  of  metem- 
psychosis  was  his  strict  precept  to  abstain  from  animal 
food,  sTen  from  eggs,  from  some  kinds  of  fish,  and  (for 
snne  unknown,  probably  symbolical,  reason)  from  beans.^ 
there  can  be  no  donbt  that  the  E^^tian  costom  of  pre- 
•erring  the  mummies  of  cats,  crocodiles,  and  some  oUier 
creatures  had  its  origin  in  the  notion  that  they  had  been 
inhabited  by  souls  which  might  some  day  daim  these 
bodies  for  their  own.  We  cannot  suppose  that  Plato  or 
the  later  Greeks  really  believed  in  the  transmigration  of 
tools,  though  there  are  many  allusions  to  it,  generally  of  a 
somewhat  playful  character.  Thus  Menander,  in  the  play 
csQed  Tk$  Jtupired  Wcman*  (0co^opov/A^),  supposes 
aome  god  to  say  to  an  old  man,  Crato^  "When  you  die, 
jou  irill  have  a  second  existence ;  choose  what  creature 
fou  would  like  to  be^  dog,  sheep,  goat,  horse,  or  man." 
lb  which  he  rej^es,  ''Make  me  anything  rather  than  a 
Bsn,  for  he  -is  the  only  creature  that  prospers  by  iigustice.* 

Absurd  and  fantastio  as  such  a  doctrine  as  metem- 
pBjrdhosis  appears  at  first  sight  to  be,  it  was  in  reality  a 
kgical  deduction  from  primitiye  ideas  about  the  nature  of 
the  souL  It  is  necessary  to  explain  these  ideas  (which 
have  important  bearings  on  other  questions)  in  order  to 
diow  that  metempsychosis  was  almost  a  necessary  corollary 
to  the  belief  that  the  soul  was  the  vital  or  animating  prin- 
cqdsi-^that  the  one  distinction  between  organic  and  inor- 
gaoie  was  the  existenre  in  the  former  of  a  ^Inrxi, 

The  difference  between  a  dead  body  and  a  living  body 
r—or  mlher,  one  principal  difference— was  that  the  living 
mimal  breathed ;  and  it  was  observed  that^  as  soon  as  the 
heath  left  the  body,  not  only  did  warmth  and  motion 
eesse,  but  the  body  began  to  decay.  life^  therefore^  waS|  a  i 
breath,  an  opinion  tacitly  expressed  by  the  Greek  andf  I 
Boman  voeabulaiy,  cmMt«4,  anima  (awfwc),  ^1^  wvvfia, 
^iriiut.  .But  breath  is  air,  and  air  is  eternal  and  imperish- 
sble  in  its  very  nature.  Therefore  the  "soul,"  or  portion 
flf  air  vdiich  gave  animation  to  the  body,  did  not  pwish  at 
the  dissolution  of  the  body,  but  it  was  returned  to  the 
skment  of  which  it  was  composed,  -and  out  of  which  it 
flune.  It  followed  that^  from  the  countless  millions  of 
"goals*  emancipated  from  bodies  in  all  time^  and  still 
fitting  about  inviuUy  in  space^  the  air  must  literally 
narm  with  souls, —a  doctrine  taught  by  Pythagoras.* 
HeocS^.any  creatuie,  human  or  bestiid,  that  4int  drew  the 
heath  of  lifc^  might,  so  to  say,  swallow  a  soul,  t.^^  take  in 
vith  the  act  of  respiration  Uie  veiy  same  particles  of  air 
vbich  had  animated  some  former  body.  For,  although  the 
■ool  was  air,  ai&d  returned  to  its  kindred  element,  it  was 
■ipposed  to  retain  a  peculiar  character  in  intelligence 


iP.  S4eA.  Oomp.  Bat.  xz.  2,18;  Tlrg.,  .AkvL  746,  "Doom 
hm  dka,  p«rfacto  tcmporii  orba,  amc^tUm  esaait  kb«in,"  Ac; 

"^DiogMi;  LaerL,  .riiL  1,  3 ;  Ladao,  Oatttu,  i  18  ag.,  whers  the 
dodriM  of  metempsychosis  and  the  itoiiee  about  the  pry-ezlstaiice  of 
Pythsforaa  are  wittUy  satirind. 

*  Udan,  eaOMt,  H  4,  5 ;  DIodor.  8ki,  x.  K  9,  10 ;  Hor.,  (ML  L 
tt,  10,  "  hslMitqQa  Tartan  Panthoiden  Itamm  Orao  damiMnm." 

'  OoOam^  19,  88.  .For  faBdfal  raaaona  for  the  prohibition  of  beans, 
iBiUdaa,  FttenoR  Auetia,  %  8.  •  Frag.  TA,  Meineke. 

lOlota.  iMrt-^'viii.  1,  I  89^  fllMu  wdm  r»r  4«Vni  fvxAr 


(^p^y^tf),  remembrance  of  the  pa^t,  and  knowledge  and 
experience  gained  in  some  former  existence.'*'  Any  creature 
which  first  breathed  might  <or  might  not  inhale  this  or  that 
soul,  just  as  a  net  thrown  into  the  water  may  catch  this  or 
that  fish,  or  ho  fish  at  alL  .But  ifno  "  soul  *  was  inhaled 
the  creature  was  believed  for  that  reason  to  die ;  and  the 
different  degrees  of  intelligence  obeerved  in  different  ineu 
and  animals  led  to  the  notion  that  there  must  have  been 
a  difference  in  the  souk  that  first  animated  them.  Even 
the  belief  that  the  soul,  especially  near  the  time  of  dissolu- 
tion from  the  body,  could  foretell  future  events  was  based 
on  the  notion  of  intelligence  and  consciousness  resulting 

from  AznerienfiAfl  of  tliA  -tmjHlT 


from  experiences  of  the  past.^ 

As  all  the  science  of.  modem  times  .cannot  say  precisely 
what  life  is,  nor  how  it  Jrst  came  upon  this  ear^i,  it  is  9ot 
wonderful  that  so  obvious^  though  wholly  erroneous^  an 
explanation  should  have,  presented  itself  to  primitive  man 
when  first  he  began  to  inquire  into  the  causes  of  things, 
the  extension  of  life,  by  the  same  term  fv^i,  to  plants  and 
apparently  non-breathing  things,  which,  however,  had  birth, 
growth,  and  death,  was  a  devdopment  of  a  philosophic  age^ 
and  we  are  not  surprised  to  ^d  Aristotle  recognizing  one 
form  of  life  as  vegeiaJUe^  ^vruc^^  The  irratbnal  confusion 
of  '*  soul  *  with  sentient  bodily  functions,  the  attribution  to 
spirits  (ciSfloXa)  of  motion,  speech,  or  other  muscular  and 
material  action,  though  still  common,  while  metempsychosis 
is  derided  or  forgotten,  is  in  reality,  perhaps,  a  less  excus* 
able  superstition. 

The  Eomans  inherited  the  doctrine  of  metempsychosis 
from  Ennius,  the  poet  of  Calabria,  who  must  have  been 
familiar  with  the  Greek  teachings  .which  had  descended  to 
his  times  from  the  cities  of  Magna  Grascia.  In  his  AnnaU^ 
or  Roman  history  in^vetse^  l&mius.'told  how  he  had  seen 
Homer  in  a  dreun,  who'  had  assulred  him  that  the  same 
soul  which  had  animated  both  the  poets  had  once  belonged 
to  a  peacock,  a  story  that  might  seem  te  indicate  IncUan 
traditions.  The  Pavo  PyUiagcrem  and  the  Somnia  Pptka» 
porta  are  refened  to  by  Persius  and  Horace^  as  well  as  by 
Lucretius.* 

^eories  suggeetinff  element-worship  naturally  led  to  the 
notion  that  air  and  ether,  (upper  air)  were  divinei^^  Hence 
every  soul,  as  being  but  aportion  of  it,'was  in  itself  divine^ 
and  therefore  immortal  We  thus  see  that  the  doctrine  of 
the  immortality  of 'ihe  soul,  ivhether  attained  by  a  sound 
or  a  vicious  course  of  reasoning,  was  an  inevitable  conclu- 
sion'for  early  thinkers.  Pantheism  taught  that  all  the 
universe  was  pervaded  by  a  divine  mind,  and  .Virgil  cites 
thh  opinion  of  some^  that  the  intelligence  of  bees  was  due 
to  a  portion  of  this  universal  mind  residing  in  them,  a  ▼iew 
closely  allied  to  the  doctrine  of  metemnsydiosiB.^^  A  divine 
thing  might  be  polluted,  bat  xwt  destroyed;  hence  the 
notion  of  purifying  sods  by  airing  .them«or  burning  away 
a  material  defilement  is  enlaiged  upon  by  Virgil  in  the 
sixth  book  of  the  J^nM  (724. s;^).  (f.  a.  p.) 

METEOR,  METEORITE^  The  term  metebr,  in  ac- 
cordance with  its  etymology  (ficr/aipotX  meant  originally 
something  high  in  the  air.  It  has  been  applied  to  a  large 
variety  <S  phenomena,  most*  of  them  of  brief  duration, 
which  have  place  in  the  atmosphere.  Disturbances  in  the 
air  are  aerial  meteors,  vis.,  winds^  tornadoes,  whirlwinds, 
typhoons,  hurricanes,  te  The  vapour  of  water  in  thd 
atmosphere  creates  by  its  fqrms  and  precipitations  the 
aqueous  meteors,  vis.,  douds^  fogs,  mists,  snow,  rain,  hail. 


'  Dlodor.  nc,  zTili.,  S  1.  ^Elhiet,  Ub.  L  18. 

•  Pen.,  8aLy\,9\  Hor.,  Epid,  IL  1,  52;  Laeret,  i.  184. 

>*  h  8i0«  «iMPfFn>m«theas  ezdaima,  iBaoh.,  Pro8»;,  88. 

u  Qwrg,  It.  219— 

Hia  qoidam  aignia,  atqna  h«e  ezempla  aecuti, 

Esse  aplbaa  putem  dirbue  mentia  et  haostoa 

Jitherioa  dizere ;  denm  nanqiia  ire  per  om&ee 

Tinaaqae  traotoaqua  maiia  ealumqiM  proAiBdQfli^^Q  I  p 
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te  Th^  effect  of  light  upon  tlie  atmospliere  and  its  -con- 
tents causes  certain  Imninous  meteors,  viz.,  rainbows,  balos, 
parhelia,  twilight^  mirage,  &c.  Discussion  of  all  these^  and 
of  IDce  phenomena,  belongs  to  Hstsoboloot  (<;.«.). 

Another  class  of  luminous  meteors,  known  as  ehooting 
or  falling  stars,  fireballs,  bolides,  <kc.,  have  their  place  in 
the  upper  parte  oi  the  atmosphere.  But  by  reason  of 
their  origin  from  without  they,  and  the  aerolites  or  meteor- 
ites which  sometimes  come  from  them,  belong  properly  to 
astronomy.  Hie  term  meteor  is  often  used  in  a  restricted 
sense  as  meaning  one  of  these  latter  phenomena.  The 
present  article  will  treat  of  them  alone. 

The  most  remarkable  of  the  meteors  (and  the  most 
instructive)  are  those  which  are  followed  by  the  falling  of 
stones  to  the  earth.  These  have  since  the  beginning  of 
the  present  century  attracted  so  much  attention,  and  the 
phenomena  haye  been  so  frequently  examined  and  described 
by  scientific  men,  that  they  are  very  well  understood.  The 
circumstances  accompanying  the  fall  of  stones  are  tolerably 
uniform.  A  ball  of  fire  crosses  the  sky  so  bright  as  to  be 
-visible^  if  it  appears  in  the  daytime,  sometimes  even  at 
hundreds  of  miles  from  the  meteor ;  and  if  it  appears  in  the 
night  it  is  bright  enough  to  light  up  the  whole  landscape. 
It  traverses  the  sky,  generally  finishing  ito  course  in  a  few 
seconds.  It  suddenly  goes  out^  either  with  or  without  an 
apparent  bursting  in  pieces,  and  after  a  short  period  a  loud 
detonation  is  hetfd  in  all  the  region  near  the  place  where 
the  meteor  has  disappeared.  Sometimes  only  a  single  stone, 
sometimes  several  are  found.  For  some  falls  they  are 
numbered  by  thousands.  About  three  thousand  were 
obtained  from  the  fall  of  L'Aigle  in  1803,  scattered  over  a 
region  about  7  miles  long  and  of  leas  breadth.  A  like 
number  was  obtained  from  the  fall  of  Knyahinya  on  June 
9,  1866.  At  Pnltusk  a  still  larger  number  were  collected, 
scattered  over  a  larger  space,  by  a  fall  in  January  1868. 
Ttom  the  Emmet  ooun^  (Iowa)  fall,  Kay  10«  1879,  a 
similarly  large  number  have  been  secured. 

These  meteors  leave  behind  them  in  the  air  a  ebud  or 
train  that  may  disappear  in  a  few  seconds,  or  may  remain 
an  hour.  Tliey  come  at  all  times  of  day,  at  all  seasons  of 
the  year,  and  in  all  regions  of  the  earth.  They  come 
irrespective  of  the  phases  of  the  weather,  except  as  clouds 
oonoeal  them  from  view. 

Let  us  describe  one  or  two  of  these  meteors  more  in 
detail  On  the  evening  of  the  2d  of  December  1876, 
persons  in  or  near  the  State  of  Kansas  saw,  about  eight 
o'clock  in  the  evening,  a  bright  fireball  rising  from  near 
where  the  moon  then  was  in  the  western  sky.  It  increaled 
in  brilliancy  as  it  proceeded,  becoming  so  bright  as  to 
compel  t£e  attention  of  every  one  who  was  out  of  doors. 
To  persons  in  ihe  northern  part  of  the  State  the  meteor 
crossed  the  southern  sky  going  to  the  east,  to  those  in  Uie 
southern  part  it  crossed  the  northern  heavens.  To  all  it 
went  down  near  to  the  horizon  a  little  to  the  north  of  east^ 
the  whole  fiight  as  they  saw  it  occupying  not  over  a 
minute. 

The  same  meteor  ^ras  seen  to  pass  in  nearly  the  same 
way  across  the  heavens  from  west-south-west  to  east-nprth- 
east  by  inhabitants  of  the  States  of'  Kebrsska,  Iowa, 
liissouri,  Wisconsin,  Illinois,  Michigan,  Kentucky,  Indiana, 
Ohio,  Pennsylvania,  and  West  Virginia.  But  besides  this 
there  were  heard  near  the  meteoc's  path,  fodr  or  five 
minutes  after  ito  passage^  loud  explosions  like  distant 
cannonading^  or  thunder,  or  like  the  rattling  of  empty 
wasgons  over  stony  roads.  So  bud  were  these  that  people 
andanimals  .were  frightened.  East  of  the^  Mississippi 
river  these  explosions  were  heard  everywhere  within  shout 
60  miles  of  the  meteor^s  path ;  and  in  Bloomington,  Indiana, 
sounds  were  heard  supposed  to  come 'from  the  meteor  even 
9^  a  distaoQ^  of  nearlylSO  miles  from  it    Over  central 


niinois  it  was  teen  to  break  into  fragmento  like  %  xt)eke^ 
and  over  Indiana  and  Ohio  it  formed  a  flock  or  duster  of 
meteors  computed  to  be  40  miles  lo^  and  5  miles  broad. 
The  sky  in  New  York  State  was  whofiy  overcast.  Persons 
in  Ohio  and  Pennsylvania,  who  from  their  sitoalion 
could  look  over  the  cloud  last,  saw  the  meteor  passing  on 
eastward  over  New  York.  From  many  places  in  the 
State  itself  came  acoounto  of  rattUng  of  houses,  thundering 
noises,  and  other  like  phenomena^  which  at  the  time  were 
attributed  to  an  earthquake. 

At  one  place  in  northern  Indiana  a  farmer  lieard  a 
heavy  thud  as  of  an  object  striking  the  ground  near  his 
house.  The  next  morning  he  found  on  the  snow  a  stone  of 
very  peculiar  appearance  weighing  three-quarters  of  a  poaad, 
which  from  its  character  there  is  every  reason  to  believe 
came  from  the  meteor.  By  putting  together  the  various 
accounto  of  observers,  the  meteor  is  shown  to  have  become 
first  visible  when  it  was  near  the  north-west  comer  of  the 
Indian  Territory,  at  an  elevation  of  between  60  and  100 
miles  above  the  earth.  From  here  it  went  nearly  paraDel 
to  the  earth's  surface,  and  nearly  in  a  right  line^  to  a  point 
over  central  New  York.  During  the  latter  part  of  its 
course  ito  height  was  30  or  40  miles.  It  thus  traversed 
the  upper  regions  of  the  air  through  25^  of  longitude  and 
5*"  of  latitude  in  a  period  of.  time  not  easily  determined, 
but  probably  about  two  minutes.  A  part  Ttt  the  body  may 
have  passed  on  out  of  the  atmosphere^  but  probably  the 
remnanto  came  somewhere  to  the  ground  in  New  York; 
or  farther  east. 

A  somewhat  similar  meteor  was  seen  fh  the  evening  of 
July  20,  1860,  by  persons  in  New  York,  Pennsylvania, 
New  England,  &c.,  which  first  appeared  over  Michigan^  at 
a  height  of  about  90  miles.  The  light  was  so  brilUisnt  as 
to  call  thousands  from  their  houses.  It  passed  east-south- 
east, and  over  New  York  State,  at  a  height  of  about  50 
miles,  broke  into  three  parte  which  chased  each  other  acroas 
the  dcy.  At  New  York  city  it  was  seen  in  the  north, 
while  at  New  Haven  it  was  in  the  south.  At  both  places 
the  apparent  altitude  was  well  observed,  and  ite  tme  height 
proved  to  be  about  42  miles  above  the  earth's  suifaoe 
between  the  two  cities.  It  finally  disappeared  far  out  over 
the  Atlantic  Ocean.  'It  is  doubtful  whether  any  one  heard 
any  sound  of  explosion  that  came  from  this  meteor,  and 
no  part  of  it  is  known  to  have  reached  the  ground.  Hie 
velocity  was  at  least  10  or  12  miles  per  second,  or  fifty 
times  the  velocity  of-  sound.  These  two  meteors  were 
evidently  of  the  sama  nature  as  those  whidi  have  fomislied 
so  many  stones  for  our  museums,  except  that  the  one  was 
so  friable  that  it  has  given  us  but  one  known  frsgment^ 
while  the  other  was  oiSy  seen  to  break  in  two^  not  even  a 
sound  of  explosion  being  known  to  have  oome  from  the 
meteor. 

Next  to  the  stone-producing  meteor  is  the  fiorebaD,  or 
bolide,  which  gives  generally  a  less  brilliant  light  than  the 
former,  but  in  essentud  appearances  is  like  it.  The  meteor  ol 
July  20,  1860,  above  described,  though  unusually  brilliant^ 
was  one  of  this  dass,  and  represente  thousands  of  bolides 
which  have  been  seen  to  break  in  pieces.  Hie  bblidea 
leave  trains  of  light  behind  them  just  as  the  stone  meteors 
do ;  they  travel  with  similar  velocities  both  apparent  and 
actual,  and  in  all  respecte  exhibrt  only  such  differences  of 
I^enomena  as  would  be  fuUy  explained  by  differences  in 
sixe,  cohesion,  and  chemical  constitution  of  stones  causing 
them. 

Next  to  .the  bolide  is  a  smaller  meteor  which  appeaia 
as  if  one  of  the  stars  were  to  leave  ite  phuse«n  the  heavens^ 
shoot  across  the  sky,  and  disappear— all  within  the  f  racticn 
of  a  second.  Some-meteors  of  this  dass  are  as  bright  as 
Venus  or  Jupiter.  Some  are  so  small  that  though  you  look 
directly  at  the  meteor,  yw  doubt  ▼heth»you  eee  onaet 
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not  In  the  telescope  stilli  smaller  ones  Are*  seen  that  are 
SnTiaible  to  the  naked  eye.'  ,  Meteors  comparable  in  bright- 
heas  to  the'  planets  and  the  fixed,  stars  are  uaoally  called 
shooting  stars. 

These,  yanous.' kinds. of  meteors  differ  from  all  other 
hiininona  phenomena'  so  as  to  stand  in  a  group  entirely 
alone.  &ongh  they  have  been  sometimes  regarded,  as 
separable  among  themselves  into  three  or  four  different 
speciesi  and  for  purposes  of  description  may  still  be  so 
divided,  yet  they  ail  seem  to  have  a  like  astronomical 
character,  and  the  differences  are  only  those  of  bignes^ 
chemical  constitution,  velocity, ^c.  lliere  appears  to-be 
no  dear  line  of  distinction  between  the  stone-producing  and 
the  detonating  meteors,  nor  between  those  heard  to  explode 
and  those  seen  to  break  in  pieces,  nor  between  these  and 
Uie  simple  fireballs,  nor.  between  the.  fireball  and  the 
£aintest  shOoting  star. 

AUiiudet  of  Meteors, — ^The  first,  important  fact,  about 
the  meteors  is  the  region  in  which  they  become  visible  to 
ns.*  In  hundreds  of  instances  observationB  have  been 
made  upon  the  luminous  path  of  a  meteor  at  two  or  more' 
stations  many  miles  apart  When  such  stations  aiid  the 
path'  are  properly  situated  relatively  to  each  other,  observa- 
tions carefuUy  made  will  show  a  parallax  by  which  the 
height  of  the  meteor  above  the  earth,  the  length,  and  di- 
rection of  the  path,  and  other  likiB  quantities  may  be  com- 
puted.. The  general  result  from  several  hundred  instances 
is  that  the  region  of  meteor  paths  may  be  in  general 
regarded  as  between  40  and  80  miles  above  the  earth's 
surface.  Some  first  appear  above  80  nules,  and  some 
descend  below  40  miles.  But  an  altitude  greater  than 
100  miles,  or  one  below  25,  except  in  the  case  of  a«  stone- 
furnishing  meteor,  must  be  jegarded  as  very  -  doubtful 
Thus  the  meteor  paths  are  far  above  the  usual  meteoro- 
logical phenomena,  which  (except  jturoras  and  twilight) 
have  not  one-tenth  of  the  height  of  the  meteors.  But 
with  reference  to  all  other  astronomical  phenomena  they 
are  very  dose  to  us.  The  comets,  for  example^  are  well- 
nigh  a  millionfold,  and  even  the  moon  is  a  tiiousandfold, 
more'  distant  from  us. 

Fetoei^ (/if «f0ors.— When  the  length  of  a  luminous 
path  is  known,  and  the  time  of  describing  it  has  been 
observed, .  it  is  easy  to  compute  the  velocity  in  miles. 
Unfortunately  the  laige  meteors,  describing  long  paths, 
oome  at  rare  intervals,  and  unexpectedly,  and  it  is  a  happy 
accident  when  one  is  observed  by  a  person  accustomed  to 
estimate  correctly  short  intervals  of  timel  On  the  other 
hand,  the  total  time  of  visibility  of  the  shooting  stars, 
which  come  so  frequently  that  they  may  be  ^^tchcd  for, 
18  usually  less  than  a  second.  It  is  not  easy  to  estimate 
correctly  such  an  interval,  where  the  bejrinning  and  ending 
are  not  marked  by  something  like  a  sharp  dick.  Hence 
all  estimiates  and  computations  of  velocities  of  meteors  are  to 
be  received  with  due  regard  to  their  uncertainty.  We  may 
only  say  in  general  that  the  vdodties  computed  from  good 
observations  are  rardy  if  eter  und^  8  or  10  miles  a  second, 
or  over  40  or  50  miles,  and.  that  some  have  far  greater 
vdodties  than  others.  The  average  vdodty  seems  to  be 
nearly  30  miles. 

W%at  makes  the  Lumincna  Meteor. — ^The  cause  of  a 
metew  is  now  universally  admitted  to  be  something  that 
enters,  the  earth's  atmosphere  from  without^  with  a 
vdodty  relative,  to  the  earth  that  is  comparable  with  the 
earth's  velodty  in  its  orbit,  which  is  19  nules  per  second; 
By  the  resistance  it  meets  in  penetrating  the  air  the  Ught 
and  other  phenomena  of  the  luminous  train  are  produced. 
Under  favourable  circumstances,  portions  of  these  bodies 
readi  the. earth's  surface  as  meteorites. 

Meteoroidi, — ^A  body  which  is  travelling  in  space^  and 
whidi  on  ooming'  into,  the  m .  would .  nnder  favourable 


circnmstancea  become  a  meteor,  may  be  called  a  meteor- 
oid. 

The  meteoroida  are  all  solid  bodies.  It  would  hatdlj^ 
be  possible  for  a  small  quantity  of  gas  out  in  spaee  to 
retain  such'  a  denrity  as  would  enable  it  on  coming  into 
the  air  to  go  10  or  100  miles  through  even  the  rare  upper 
atmosphere,  and  give  us  the  dear  line  which  a  shootmg 
star  describee.  Even  if  a  liqtdd  or  gaseous  mass  can  travd 
■  as  such  in  space,  it  would  be  instantly  scattered  on  striking 
the  air,  and  would  appear  very  unlike  a  shooting  star  o^ 
bolide. 

I^umbers  of  Meteors, — Of  the  larger  meteors  there  are  in 
the  mean  six  or  eight  per  annum  which  in  the  last  fifty  years 
have  furnished  stones  for  our  collections.  A  much  larger 
number  have  doubtless  sent  down  stones  which  have  never 
been  found.  Thus  Daubr^e  estimates  for  the  whde  earth 
an  annual  number  of  six  or  seven  hundred  stone-falls. 

But  of  the  small  meteors  or  footing  stars  the  number 
is  very  much  larger.  Any  person  who  should  in  a  dear 
moonless  night  watch  carefully  a  portion  of  the  heavena 
would,  in  the  mean,  see  at  least  as  many  as  eight  or  ten 
shooting  stars  per  hour.  A  clear-sighted  and  practised 
observer 'will  detect,  somewhat  more  than  this  number. 
pr  Schmidt  of  Athens,  from  observations  made  dnring 
seventeen  years,  obtained  fourteen  as  the  mean  hourly  nunh 
ber  on  a  clear  moonless  night  for  one  observer  during  the 
hour  from  midnight,  to  1  a.m.  A  large  group  of  observers^ 
as  has  been  shown  by  trial,  would  see  at  least  six  times  as 
many  as  a  single  person.  By  a  proper  consideration  of  the 
distribution  of  .meteor  jpaths  over  the  sky,  and  in  actual 
altitude  in  miles,,  so  as  to  allow  for  mists  near  the  horizon, 
it  appears  that  the  number  over  the  whole  globe  is  a  little 
more  than  ten  thousand  times  as  many  as  can  be  seen  in 
one  place.  This  implies  that  there  come  into  the  air  not  less 
than  twenty  millions  of  bodies  daily,  each  of  which,  under 
very  favourable  conditions  of  absence  of  sunlight^  moon^ 
ligh^  clouds,  and'  mists,  would  furnish  a  shooting  stav 
visible  to  the  naked  eye.  Shooting  stars  invisible  to  the 
niaked  eye'  are  often  seen  in  the  tdescope.  The  numbers 
of  meteors,  if  these  are  induded,' would  be  increased  at 
least  twenl^fpld. 

Mow  defudy  Spaee  is  filled  with  Meteoroid8,—'By  assuming 
that  the  absolute  velocity  of  the  meteors  in  space  is  equal 
to  that  of  comets  moving  in  parabolic  orbits  (we  have  good 
reason  to  believe  that  this  is  nearly  thdr  true  velocity),  we 
may  prove  from  the  above  numbers  that  the  average  number. 
of  meteoroids  in  the  space  that  the  earth  traverses  is,  in  each 
volume  equal  to  that  of  the  earth,  about  thirty  thousand; 
In  other  words,  there  is  in  the  average  to  every  portion  of 
space,  equal  to  a  cube  whose  edge  is  about  210  miles  one 
meteoroid- large  enough  to  make  a  shooting  star  bright 
enough  to  be  risible  to  the  naked  eye.  Such  meteoroids 
would,  upon  an  equable  distribution,  be  each  in  round 
numbers  250  miles  from  its  near  neighbours.  All  these  num- 
bers rest  upon  Dr  Schmidt's  horary  number  fourteen,  and 
for  a  less  practised  observer  and  a  less  clear  sky  they  would 
be  correspondingly  changed.  -How  much  they  woidd  need 
to  be  altered  to  represent  other  parts  of  space  than  those 
near  the  earth's  orbit  is  a  subject  of  inference  rather  than 
of  observation. 

Motion  in  Space.^ — The  meteoroids,  whatever  be  their 
size^  must  by  the  law  of  gravitation  have  motions  about 
the  sun  in  tile,  same  way  as  the  planets  and  comets,  that 
is,  in  conic  sections  of  which  the  sun  is  always  at  one  focus. 
(The  apparent  motions  Of  the  meteors  across  the  sky  imply 
ihat.tiiese  motions  of  the  meteoroids  relative  to  the  sun 
cannot  as  a  rule  be  in  or  near  the  plane  of  the  ecliptic. 
For  if  they  were  there,  since  the  motion  of  the  earth  is- also 
in  the  ecliptic,  the  motion  of  the  meteoroids  relative  to  the 
earth  wbuld.  be  in  the  same  plane.    This  would  involve 
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tbat  all  the  meteor  patbs  as  seen  on  the  sky  would  if  pro- 
duced backwazd  erosB  the  ecliptic  above  the  horizon.  In 
£iet  there  is  no  tendency  of  this  kind.  Hence  the  meteor* 
aids  do  not  move  in  orbits  that  are  near  the  ediptio  as  the 

emets  do^  bat,  like  the  comets  they  may  dnd  usually  do 
ve  orbits  of  considerable  inclinations. 

J^umbers  throuffh  the  Hfight, — There  are  more  meteors 
seen  in  the  mominff  honrs  than  in  the  eveninc.  If  the 
meteors,  had  no  motion  of  their  own  in  space,  the  earth 
wdold  by  its  motion  receiTe  the  meteors  oiQy  on  the  hemi- 
sphere that  was  in  front  There  would  be  no  meteors  seen 
in  the  other  hemisphere.  On  the  other  hand,  if  the  meteors 
had  such  large  yelodties  of  their  own  as  that  the  earth's 
velocity  might  be  neglected  in  comparison,  and  if  the 
directions  of  the  meteors'  motions  were  towards  all  points 
indiscriminately,  then  as  many  would  be  seen  in  one  part 
of  the  night  as  another.  In  fact  there  are  about  three 
times  as  many  seen  in  the  morning  hours  as  in  the  evening. 
The  law  of  change  from  evening  to  morning  gives  a  means 
of  proving  that  the  mean  velocity  of  meteors  is  so  great 
that  they  must  in  general  be  moving  in  long  orbits  about 
the  sun.  In  this  respect  also  the  meteoroids  resemble 
comets,  and  are  unlike  planets,  in  their  motions.  Of  the 
Btone-fumishing  meteors  more  are  seen  in  the  day  than  in 
the  night,  and  more  in  the  earlier  hours  of  the  night  than 
in  the  la^.  This  Ib  probably  due  to  the  fact  that  more 
persons  are  in  a  position  to  see  the  stone-falls  at  the  periods 
of  greater  abundance. 

Star  Showen. — ^While  the  average  number  of  shooting 
stars  for  a  single  observer  at  midnight  may  be  regarded  as  < 
tolerably  constant,  there  have  been  speoal  vpoSb^  when 
many  more  have  been  seen.  In  certain  instances  the  sky 
has  been  filled  with  the  luminous  trains.  Just  as  it  is  filled 
by  descending  snowflakes  in  a  snowstorm,  making  a 
veritable  shower  of  fire.  One  of  the  bes^observed,  though 
by  no  means  the  most  brilliant,  of  these  showers  occurred 
on  the  evening  of  the  27th  of  November  1872.  Some  of 
the  observers  of  that  shower,  counting  singly,  saw  at  the 
rate  of  eight  or  ten  thousand  shooting  stars  in  the  course 
of  two  hours.  The  distances  of  the  meteoroids  in  the 
middle  of  the  swann  which  the  earth  then  passed  through, 
each  from  its  nearer  neighbours,  would  be  80  or  40  miles. 

The  following  quotations  show  the  impression  made  by 
star  showers  in  times  past  :— 

"  In  th«  year  28S  [of  the  ISesfira]  there  happened  in  Zmt  an 
earthquake  on  Wedneaday  the  7tE  of  Dhn-l-fla'dah,  laating  nova  the' 
middle  of  the  night  until  morning ;  and  ao-called  flaming  atara. 
■truck  one  against  another  violently  while  being  borne  eastward 
and  westward,  northward  and  southward,  and  no  one  could  bear  to 
look  toward  the  heavens  on  account  of  this  phenomenon.* 

"  In  the  year  599  [of  the  Hegira],  on  the  night  of  Saturday,  on 
the  laat  day  of  MnhaRam,  atara  ahot  hither  and  thither  in  the 
heavens,  eastward  and  westward,  and  flew  against  one  another  like 
a  scattering  swann  of  locusts,  to  the  right  and  left ;  papist  were 
thrown  into  consternation,  and  cried  to  Qod  the  MoetJIigh  with 
confused  clamour." 

"These  meteors  [November  18, 1709]  might  be  compared  to  the 
blazing  sheaves  shot  out  from  a  firework. " 

*'  The  phenomenon  was  grand  and  awful ;  the  whole  heavens 
apteared  as  if  illuminated  with  sky  rocketa." 

November  IS,  1888.  "Thick  with  atreama  of  rolling  fire; 
acaroely  a  soace  in  the  firmament  that  was  not  filled  at  eveiy 
instant." 

"^ilmoat  infinite  number  of  meteobi;  they  feE  like  fiakesnf 
snow." 

Fcvemher  MOeon  6r  teanidi.-^Theae  quotations  all  refer 
^except  possibly  the  first)  to  a  shower  wtiich  has  appeared 
in  October  and  November  Of  many  different  years  since  its 
first  known  occurrence  on  the  l^Sth  of  October  902  A.D. 
Dates  of  these  showers  are  given  in  the  following  table : — 

Oet  18,    902.    Oct  17,  1101.    Oct  28, 1602.    Kov.  18,  1888. 

Oct  15,    981.    Oct  19,  120X    Kov.    9, 1S9&    Nov.  14,  1866« 

Oct  14,    984.    Oet  28, 1886.    Nov.  12,  1799.    Nov.  14, 1867. 

Oct  15, 1002.    Oot26, 1688.    Nov.  18, 1882.    Nov.  14«  1868. 


On  several  years  after  1833,  and  before  and  after 
1866-68,  there  were  unusual  numbers  of  those  meteors  seen 
on  the  mornings  of  November  IS,  14,  and  15,  though  per- 
haps they  would  have  been  tmnoticed  had  there  not  been 
special  watching  for  them.  It  will  be  seen  that  all  these 
showers  are  at  intervals  of  a  third  of  a  century,  that  they 
are  at  a  fixed  day  of  the  year,  and  that  the  day  has  moved 
steadily  and  uniformly  along  the  calendar  at  the  rate  of 
about  a  month  in  a  thousand  years.  The  change  of  twelve 
days  in  the  17th  century  is  due  to  the  change  from  old  to 
new  style. 

The  only  explaiiation  of  this  periodical  display  that  is 
now  seriously  urged,  and  the  one  which  is  universally 
accepted  by  astronomers,  is  that  there  h  a  long  thin  stream 
of  meteoroids,  each  of  which  is  travelling  about  the  sun  in 
a  conic  section.  These  conic  sections  are  all  nearly 
parallel,  and  have  nearly  the  same  major  axis,  extending 
out  about  as  far  as  to  the  orbi(  of  Uranus^  and  each  requir- 
ing the  common  period  of  thirty-three  and  a  quarter 
years.  The  length  of  the  stream  is  such  that  the  most 
advanced  members  are  six  or  eight  years  ahead  of  the 
hindermost,  and  they  all  cross  the  earth's  orbit  with  a 
velocity  of  about  26  miles  a  second.  Since  the  earth 
plunges  through  the  group  nearly  in  the  oppoaite  direction, 
the  velocity  with  which  they  enter  the  air  is  44  miles  a 
second.  One  of  the  facts  which  have  greatly  aided  os  in 
arriving  at  this  explanation  is  that  these  meteors  in  all 
the  years  and  through  all  hours  of  the  night  cross  the  sky 
as  we  look  at  them  in  lines  which  diverge  from  a  point 
near  the  centre  of  the  sickle  in  the  constellation  Leo ;  hence 
the  paths  in  the  air  are  parallel  This  implies  that  their 
velocities  relative  to  the  sim*  are  all  parallel  and  equal  to 
each  other.  The  radiation  from  Leo  has  given  to  them  iha 
name  Leonids. 

Orbit  of  the  Leonids, — This  orbit^  common  to  all  the 
Leonid  meteors,  ia  inclined  to  the  ecliptic  at  an  angle  of  17* 
(or  rather  163**,  since  the  motion  is  retrograde),  has  a  m^or 
axis  of  10'34,  a  periodic  time  of  33'27  years,  and  a  peri- 
helion distance  a  little  less  than  unity. 

The  above  orbit,  and  that  alone,  explains  the  several 
appearances  of  the  November  meteors,  the  annual  and  the 
thirty-three  year  periods,  the  radiation  from  Leo^  and  the 
change  of  day  of  the  month  in  the  course  of  the  centuries. 
This  it  does  so -completely  that  the  result  has  never  been 
questioned  by  astronomers.  Shortly  after  the  publicatioD 
by  Professor  Adams  in  1867  of  the  last  link  in  the  chaiK 
of  the  proof  of  this  orbit^^there  was  also  published  the 
definitive  orbit  of  the  comet  18^6  L  That  the  comet  was 
running  almost  exactly  in  the  orbit  of  the  meteors  was  el 
once  recognised.  In  fact  the  comet  is  itself  in  a  sense^  a 
meteoroid^  and  the  principal  member,  so  far  as  wa  know, 
of  the  groupk  Leonids  had  been  seen  in  1863,  two  years 
and  two  months  in  advance  of  the  comet,  while  those  of 
1866  were  ten  months  behind  it  Those  of  later  years  (a 
few  Leonids  were  seen  even  in  1870)  were  extended  along 
the  line  of  the  comet's  path  behind  it  Hie  ItiUiers  of  this 
long  file  of  meteoroids.  had  passed  up  beyond  the  orbit  of 
Jupiter  bug  beforo  those  which  brought  up  the  rear  had 
crossed  that  planet* s  orbit  going  down  toward  the  sun. 
The  thickness  of  the  stream  u  less  than  the  ten-thousandth 
part  of  its  length.  In  the  .densest  part  tbat  we  have 
recently  passed  through — ^namely,  that  traversed  in  1833— 
the  density  of  the  stream  may  be  expressed  by  saying  that 
each  *toeteoroid  must  in  the  mean  have  been  10-  or  20 
miles  from  its  nearest  neighbours. 

What  makee  thie  Comet  and  theee  Meteon,  deeenbe  ihe 
§ame  OrbU  about  the  SMnf—Ita  path  mi^t  have,  been 
inclined  to  the  ecliptie  at  any  angle  instead  of  163^  Or, 
iriih  this  inolinfttioD«  its  plane  imgbt  have  cut  the  etxth'iB 
orbit  at  any  other  place  than  where  the  earth  is  on  the  14th 
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of  NoTember.  Or,  liappening  to  liaye  these  two  elements 
in  common,  it  might  haftve  passed  the  earth's  orbit  nearer 
the  son  or  farther  away  from  it  than  the  earth  is.  Or, 
having  these  three  things  in  common,  it  might,  hy  a  slight 
difference  in  Telocity,  have  had  a  periodic  time  much  more 
or  mnch  less  than  thirty-three  years.  Or,  with  all  these 
in  common,  it  might  have  crossed  the  earth's  orbit  at  a  far 
different  angle  than  the  meteors.  These  several  independ- 
ent elements  for  the  comet  and  the  meteors  are  sahstan- 
tially  identical,-  and  this  identity  proves  almost  beyond 
doabt  that  between  the  two  either  tiiere  is  now  an  actual 
or  elae  there  has  been  in  the  past  a  cansal  connexion. 
That  there  is  now  any  physical  connexion  is  thoroughly 
disproved  by  the  immense  magmtnde  of  the  stream,  and 
by  the  isolation  and  distances  from  each  other  of  the 
individual  components.  It  seems  difficult  to  find  any  cause 
that  should  bring  into  such  a  strangely  shaped  group 
bodies  thAt  had  originally  orbits  distributed  at  random. 
Hence  we  are  apparently  forced  to  cendude  that  these 
meteoroids  have  something  common  in  their  past  hii^ry. 
In  fact  they  seem  to  have  been  once  parts  of  a  single  body, 
and  these  common  elements  are  esseiftially  those  of  the 
parent  mass.  By  some  process  not  yet  entirely  explained 
they  have  become  se]Ntrated  from  the  comet^  thrown  out  of 
the  control  of  its  attractive  power,  and  so  left  to  travel 
each  one  in  its  own  orbit.  If  the  cause  of  separation  was 
not  too  violent,  each  new  orbit  would  necessarily  be  but 
■lightly  different  from  that  of  the  comet  Very  small 
variations  in  velocity,  and  hence  in  periodic  time,  would 
in  the  course  of  ages  scatter  the  several  individuals  along 
the  orbit  even  to  the  length  of  many  hundreds  of  millions 
ai  miles. 

Tk€  ifdetft  Gr<mp  it  net  the  Camd^s  Tat^— These 
meteoroids  must  be  carefully  distinguished  from  the 
oomefs  tails.  The  former  follow  or  precede  the  comet 
exactly  in  the  comet's  path;  tho  particles  that  compose 
the  latter  are  driven  off  by  tho  sun's  repulsion  directly 
away  from  the  comet's  path.  The  meteoroids  and  tho 
comet  have  orbits  with  nearly  common  elements;  the 
orbits  of  the  particles  of  the  tail  have  elements  that  are 
unlike  each  other,  and  unlike  those  of  the  comet  The 
meteoroids  are  undoubtedly  solid  mosses ;  the  tails  are 
polverulent  or  gaseous. 

Twin  Corned  of  1366. — ^The  comet  1866  I.  is  probably 
not  the  only  one  that  has  been  connected  with  tho  November 
meteors.  In  1 366,  a  few  days  after  the  earth  wont  through 
the  meteor  stream,  a  comet  appeared  in  the  northern 
heavens,  and,  jiossing  directly  in  the  lino  of  tho  stream  so 
dose  to  the  earth  as  to  describe  an  arc  of  90^  in  a  single 
day,  disappeared  in  the  constellation  Aquarius.  Immedi- 
at^y  upon  its  disappearance  a  second  comet  was  seen  in 
the  north,  which  followed  nearly  in  the  same  path.  The 
Chinese  accounts  are  not  sufficiently  exact  to  furnish 
independent  orbits  for  them,  but  both  comets  were 
undoubtedly  members  of  the  Leonid  stream.  The  comet 
1866  L  may  be  identical  with  one  of  them. 

THm  Andronu^  and  JMZa*<CbiiM<.— Mention  ku  been  made  of  the 
■tar  shower  of  NoTembcr  27,  187X  The  periodical  comet  known 
as  Biela'e,  which  makoe  three  revolntione  m  twenty  yean,  paseet 
very  near  the .  earth'e  orbit  at  a  longitude  corresponding  to 
Vorember  27,  bat  by  reason  of  its  direct  motion  the  node  has 
had  considerable  motion  in  longitude  a«  the  result  of  perturbations. 
Ueteon  having  the  same  orbits  as  Bicla's  comet  would  have  a 
raiiiant  in  the  constellation  Andromeda,  that  is,  would  cross  the 
shjr  in  lines  diverging  from  a  point  in  that  constellation.  They 
might,  however,  be  at  dates  after  or  even  before  November  27. 

Unusual  numbers  of  meteors  were  seen  December  7,  1798,  by 
BnuttlcsL  A  like  abundance  was  soon  December  7,  1838 ;  and,  as 
they  had  been  expected,  and  radiation  was  now  looked  for,  they 
were  fbnnd  to  diverge  from  a  point  in  Andromeda.  Hence  they 
hava  been  called  Andromeds.  Since  1852  Biela's  comet  itself  has 
been  entirely  lost  Tho  star  sliower  of  November  27,  1872, 
VraHoedy  .referred  to^  had  a  radiant  in  Aadromeda,  and  in  ereiy 


way  appeared  ss  though  its  meteors  hod  once  been  parts  of  Biela'a 
oomet  A  sprinkle  three  days  earlier,  on  the  night  of  November 
24,  had  the  same  radiant,  and  came  from  a  leas  dense  outlying 
parallel  stream.  A  small  comet  was  seen  in  the  southern  sky  by 
Pogson  in  the  direction  opposite  to  the  radiant  ahortly  after  the 
shower.  Biela'a  eomet  had  been  found  in  184^48  to  be  in  two 
parts,  which  at  its  next  retom  to  perihelion  in  1862  had  separated 
to  eight  times  their  former  distance.  But  the -meteor  streams  of 
1872  could  hardly  have  been  separated  from  the  oomet  so  recently, 
and  the  Pogson  comet  if  of  the  same  origin  must  also  have  left  the 
iwrent  mass  at  an  earlier  date  than  1846.  No  ordinary  nerturiwF 
tiona  would  in  a  short  period  have  so  changed  the  orbita  The 
parts  of  the  small  stream  traversed  by  the  earth,  December  1838  and 
becembeiwl798,  were  far  from  the  comet  and  these  fragments  must 
have  been  thrown  off  mnch  earlier, 

Tk$  Pwrmd*  and  Ou  Comd  1862'  IIL— There  Ss  a  third  epoch 
when  meteors  appear  in  uinsnal  numbers,  viz.,  the  9th  to  11th  of 
'August  This  "sprinkle,"  as  it  may  be  called,  has  been  seen  con- 
stantly '  at  the  time  named  for  nearly  fifty  years,  and  there  are 
on  record  accotmts  of  similar  appearances  in  the  earlier  yean  before 
its  annual  character  had  been  discovered.  Some  obeervers  have 
thought  that  there  were  evidences  of  a  variation  having  a  long 
period,  but  the  proof  eeems  ss  yet  unsatisfactoiy,  and  the  diaplay 
mav  be.  regarded  as  tolerably  constant  ttom.  year  to  year.  On  eveiy 
lOtn  of  August  we  jnay  confidently  expect  a  display  of  meteors  that 
shall  be  at  least  four  or  five  times  as  numerous  as  those  of  oidinary 
nighta.  The  radiant  is  in  the  constellation  Perseus,  and  hence  the 
name  Perseids. 

The  eomet  1862  III.,  which  has  a  period  of  more  than  a  hundred 
years,  passee  close  to  the  earth's  orbit,  nearly  cutting  it  at  the  place 
of  this  shower,  and  has  a  velocity  and  direction  corresponding  to 
this  radiant  Hence  a  connexion  of  tho  Perseid  meteors  with  this 
comet  ia  .presumed,  like  that  which  the  Leonids  and  Andromeda 
have  with  the  comet  1866  I.  and  Biela.  The  meteors  ars  distri- 
bnted  slong  this  orbit  more  regularlv  than  along  4ither  of  the  other 
two,  and  at  the  same  time  the  breadth  of  thia  group  is  a  hundred 
timee  greater  than  that  of  the  Leonids.  We  must  tor  the  present 
regard  it  rather  as  srMneteor  rin^,  the  meteoroids  being  scattered 
along  the  entire  conio  section  which  the  comet  describes.  This  ring 
has  an  inclination  of  118*  with  the  ecliptic 

J/«r#ors  ^  April  2(>-21^Xyrau£ff.— About  the  20th  of  April  there 
hare  been  eeveral  quite  brilliant  star  showers,  the  earliest  on 
record  having  been-  in  the  year  687  n-o.  On  that  dav  meteors  have 
been  obeerv«d  which  radiated  from  Lyra,  and  to  these  the  name 
Ly raids  has  boen  (pven.  The  oomet  1861  L  passes  near  the  earth's 
orbit  in  that  longitude,  and  any  meteors  having  such  a  connexion 
with  it  as  ia  proved  for  the  Leonids  with  comet  1866  L  would  alto 
radiate  from  Lyra. 

Again,  at  several  other  periods  of  the  year,  meteqrs  have  been 
seen  in  unusual  numbers  which  seem  to  be  connected  with  certain 
comets. 

MeUwr  Badiants. — ^We  have  thus  definite  proof  that  the 
earth  at  certain  epochs  plunges  through  meteor  streams, 
and  that  these  streams  travel  along  the  same  track  as  cer- 
tain comets.  The  question,  is  at  once  asked — Do  not  the 
sporadic  meteors,  those  which  are  seen  on  any  and  all 
nights  of  the  year,  belong  to  similar  streams  t  An  immense 
amount  of  labour  has  been  spent  in  observing  the  paths  of 
meteors,  and  classifying  them,  so  as  to  detect  and  prove  the 
existence  of  radiant  points.  As  many  as  a  thousand  such 
radiants  have  been  suggested  by  the  different  investigators. 
Some  of  these  are  duplicates,  some  will  prove  to  be  acci- 
dental coincidences ;  but  a  goodly  number  may  reasonably 
be  expected  to  endure  the  test  of  future  observations. 
Such  will  show  the  existence  of  meteor  streams,  and  per^ 
haps  will  be  connected  with  comets  that  are  now  known, 
or  that  may  hereafter  be  discovered. 

The  radiants  have  been  spoken  of  as  if  they  were  points 
in  the  heavens.  This  is  so  nearly  true  as  to  justify  all  the 
conclusions  that  have  been  deduced  above.  But  in  fact  a 
radiant,  even  in  the  star  showers  in  which  it  is  most 
sharply  defined,  must  be  regarded  as  a  small  area.  .The 
apparent  meteor  paths  when  produced  backward  do  not 
exactly  meet  in  a  point  If  they  be  treated  as  proceeding 
from  a  small  area,  it  does  not  appear  that  this  is  a  looff 
narrow  one.  Hence  it  may  be  diown  that  tho  paths  off 
the  meteors  in  the  air  are  not  exactly  parallel  eit&ar  to  a 
line  or  to  a  plane.  This  can  hardly  be  due  to  a  wmat  of - 
parallelism  of  the  paths  before  the  meteoioida  meet  tiia 
earth,  bat  is  father  due  to  their  glandog  as  th^jyatrikstlie 
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ftir.  These  fads  add  not  a  little  to  the  difficulties  to  be 
oreroome  by  the  energetic  observers  and  investigators  who 
.are  tiying  to  deduce  order  out  of  an  apparent  chaos. 

Jfeteoritet, — ^The  fragments  which  faU  immediately  after 
the  disappearance  of  large  meteors  have  been  carefully 
collected  and  preserved  in  mineralogical  museums,  and  have 
been  studied  with  special  interest  The  largest  collections 
In  Europe  are  in  Vienna^  Paris,  London,  and  Berlin,  some 
of  these  representing  over  three  hundred  localities.  In  the 
United  States  there,  are  large  collections  at  New  Haven, 
Amherst,  and  Louisville. 

Li  several  respects  these  fragments  differ  at  first  sight 
from  tertestrial  rocks. 

They  are  when  found  dlmost  always  covered  in  part  or 
entirely  with  a  very  thin  black  crust,  generally  less  than 
^  of  an  inch  in  thickness.  This  crust  may  have  a  bright 
lustrous  surface,  or  it  may  be  of  a  lustreless  black.  It  has 
evidently  been  melted,  yet  so  rapidly  as  not  to  change  in 
the  least  the  parts  of  the  stone  immediately  acyacent. 
Streaks  showing  the  flow  of  the  Inelted  matter  are  often 
seen  on  the  surfiice.  Upon  some  surfaces  are  what  appear 
to  be  deposits  of  the  melted  matter  that  has  flowed  off  from 
the  othtos.  Some  surfaces  are  only  browned,  showing  an 
^>par6ntly  recent  fracture^  and  some  cracks  are  found  in 
stones  which  are  not  yet  completely  broken  in  two. 

The  surfaces  very  often  have  small  cup-like  cavities, 
sometimes  several  inches  in  diameter,  sometimes  like  deep 
imprints  in  a  plastic  mass  made  by  the  ends  oi  the  fingers, 
and .  sometimes  still  smaller.  These  '^cupules''  have  not 
only  various  sizes  in  different  stones,  but  even  in  the  same 
stone  differ  considerably  from  one  surface  to  another.  They 
appear  in  meteorites  Uiat  are  almost  exclusively  iron,  as 
widl  as  in  those  mainly  destitute  of  that  metal,  and  they 
may  be  regarded  as  a  characteristic  of  meteorites. 

The  meteorites  have  usually  metallic  iron  as  one  of  their 
component  parts.  Native  iron  is  very  rare  indeed  among 
terrestrial  minerals,  and  its  presence  in  the  meteorites  is 
therefore  characteristic  Sometimes  the  iron  forms  the 
principal  part  of  the  body,  giving  it  the  appearance  of  a 
mass  .of  that  metal  Sometimes  it  forms  only  a  connected 
framework  which  is  filled  in  with  mineral  matter.  Some- 
times, particles  of  iron  are  scattered  through  a  stony  mass ; 
and  a  few  meteorites  are  said  to  be  destitute  of  metallic 
iron  altogether.  The  metallic  iron  is  always  accompanied 
withnickd. 

The  stony  meteors  when  broken  or  cut  through  have 
usually  a  greyish  interior,  and  often  exhibit  a  peculiar 
globular  structure.  From  the  small  rounded  grains  that 
give  it  this  appearance,  the  name  chondrite  (from  x^vipo^ 
a  ball)  has  beui  applied  to  this  kind  of  meteorite.  Some- 
times the  irregular  fragments  are  compacted  into  a  kind  of 
brecda. 

The  pieces  as  we  find  them  are  always  apparent  frag- 
ments of  some  larger  mass,  and  there  is  no  structural' 
appearance  which  would  indicate  that  the  mass  might  not 
he  a  fragment  of  a  still  larger  one.  In  some  ofthe  falls 
fragments  picked  up  at  a  distance  of  miles  from  each  other 
fit  together  in  their  simply  browned  surfaces,  showing  that 
thqr  were  true  fragments  recentiy  separated.  In  some 
cases  surfaces  of  the  stones  are  partially  polished.  In  some 
a  croM  section  of  the  stone,  exhibits  thin  black  lines  as 
thou^  the  melted  matter  of  the  surface  had  been  forced 
into  the  crevices  of  the  partially  broken  stone. 

Tbe  stones  when  seen  to  faU,  if  at  once  picked  up,  are 
QSQaUy  too  warm  to  be  taken  in  the  hand.  But  cases  are 
on  reoord  in  which  the  stoUes  were  excessively  cold.  They 
MUMtimes,  on  striking  the  ground,  penetrate  into  it  from  1 
to  8  feet  In  extreme  cases  lar^  ones  have  struck  much 
deeper  Into  soft  earth.  Sometimes  they  are  broken  to 
pieoss  bj  the  impact  with  the  hard  earth. 


The  stones  are  usually  not  very  large.  Although  the 
light  of  the  meteor  is  sudi  as  sometimes  to  be  seen  over  a 
region  1000  miles  in  diameter,  and  the  detonation  gives 
phenomena  suggestive  of  an  earthquake  over  many  counties^ 
yet  a  stone  exceeding  100  lb  is  quite  exceptional  in  our  col- 
lections. The  total  weight  secured  at  any.  fall  has  rarely  if 
ever  amounted  to  a  thousand  pounds.  Tlie  average  weight 
of  nine  hundred  and  fifty  perfect  specimens  of  the  Pultusk 
fall  in  the  Paris  museum  is  67  grammes,  or  less  than  2^ 
02.  One  of  the  Hessle  meteorites  in  the  Stockholm  museum 
weighs  less  than  1  grain.  Many  of  the  Emmet  county  mete- 
orites (May  10,  1879)  are  not  much  larger,  though  the 
largest,  specimen  of  that  fall  jreighs  nearly  500  lb. 

MeUon  travenmg  tha  Atmatphere, — ^We  can  now  get  a 
very  good  idea  of  the  history  of  that  part  of  a  meteorite's 
life  between  its  entrance  into  the  air  and  its  arrival  at  the 
earth.  It  is  entirely  invisible  until  it  has  reached  that  hei^t 
at  which  the  density  of  the  air  is  enough  to  create  con- 
siderable resistance.  Up  to  that  time  it  moves  almost 
exclusively  in  obedience  to  the  sun's  attraction.  The 
earth's  attraction  may  be  neglected,  especially  during  the 
passage  through  the  air.  Since  the  velocity  is  a  hundred 
times  that  of  sound,  the  elasticity  of  the  air  is  impotent  to 
remove  it  from  in  front  of  the  meteorite^  or  to  prevent  a 
high  degree  of  condensation.  Perhaps  the  air  is  liquefied 
immediately  in  front  of  the  stone.  Heat  is  developed  in  it 
enormously,  and  the  stone  being  pressed  closely  against  the 
hot  air  is  melted,  with  an  intense  light  The  condensed  air 
charged  with  the  melted  matter  is  pushed  aside,  and  left 
behind  nearly  in  the  wake  of  the  meteor,  to  form  the  train. 
The  brightness  of  the  train  rapidly  diminishes  behind  the 
meteor,  so  that  the  light  of  the  meteor  and  the  train,  modi- 
fied by  irradiation,  make  the  whole  appear  to  a  distant  eye 
of  the  shape  of  a  pear  or  candle-flame.  The  stone  being  a 
poor  conductor  of  heat,  and  itself  rigid,  is  not  heated  in  uie 
mterior  either  by  condensation  or  conduction,  and  may 
reach  the  ground  with  its  surface  only  heated,  while  the 
interior  is  as  cold  as  it  had  been  out  in  space. 

If  the  stone  is  a  small  one  it  will  soon  be  used  up  by 
this  intense  fire.  Until  its  front  surface  is  rounded  by  the 
flame^  the  irregular  resistances  may  cause  stich  a  stone  to 
glance.  But  if  the  stone  is  larger  it  will  lose  velocity  less 
rapidly.  As  it  comes  down  into  the  region  where  the  air 
is  more  dense,  it  will  in  spite  of  loss  of  vdodty  meet  greater 
resistanoe.  The.  air  pressed  hard  against  it  bums  it  un^ 
equally,  forming  cupules  over  its  sur&oe.  The  prejBsure 
of  the  air  cracks  the  stone, — ^perhaps  scaling  off  snuJl  frag- 
ments, perhaps  breaking  it  into  pieces  of  more  tinifonn 
sise.  In  the  latter  case  the  condensed  air  in  front  of  the 
meteor  being  suddenly  relieved  will  expand,  giving  the 
terrific  explosion  which  accompanies  such  breaking  up.  In 
either  case  a  fragment  may  have  still  velocity  enough  to 
bum  on  for  an  instant  in  its  new  path  and  then  come 
invisibly  to  the  earth,  covered  with  a  coating,,  the  greater 
part  obtained  after  the  principal  explosioxL  In.  the  latter 
part  of  the  course  the  original  velocity  has  almost  all  dia- 
wpeaied,  so  that  the  sound  travels  faster  than  tiie  meteor. 
Tnib  air's  resistance  exceeds  the  earth's  attraction,  and  tiie 
stones  strike,  t^he  ground  onfy  with  the  force  of  a  spent 
cannon  ball.  It  is  no  doubt  in  violent  dLsraption  that  some 
of  the  fractures  are  made  in  such  a  way  as  to  give  the 
mbbed'and  polished  surfaces. 

^Vymiu  of  Jfeteors, — The  smaller  meteors  generally  have 
no  perceptible  traiu.  Only  in  exceptional  cases  do  the 
traios  of  ordinary  shooting  stars  remain  visible  longer  than 
a  fraction  of  a  second.  £i  unusual  number  of  the  Leonids 
have  a  bluish  train;  But  the  brighter  shooting  stars  and 
the  larger  meteors  sometimes  have  trains  that  endure  for 
minutes,  and  in  extreme  cases  for  an  hour.  Such  trains 
are  at  first  bug  narrow  lines  of  lights  ^ughjnuch  porter 
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iliMt  the  trick  of  the  meteor.  They  begin  at  once  to 
braeden  in  the  middle  and  to  fade  away  at  one  or  both 
coda  VtwtDUf  they  become  eoryed,  sometimes  with  two 
or  three  oonTolntions.  ,The  white  cloud  floats  slowly  away 
among  the  stars,  coiling  np  more  and  more,  and  finally 
tedes  ont  of  sight  The  cause  of  all  this  seems  to  be  as 
foUowa.  The  heated  air  charged  with  the  debris  of  the 
meteor  ia  by  the  meteor's  impact  driven  of!  horizontally, 
eansing  the  narrow  train  to  spread  into  a  cloud.  The 
currents  of  air  differing  in  direction  at  different  altitudes 
twist  the  dond  into  its  varied  fantastic  forms.  Attempts 
lo  obtain  the  spectrum  of  the  trains  have  been  made,  and 
sodtnm  and  magne^nm  lines  have  been  thought  to  be 
detected  in  them.  The  obeenration,  however,  is  one  that 
ii  not  eaaj  to  make  or  confirm.  The  trains  have  often 
eokors  other  than  white,  and  in  the  case  of  the  brighter 
meteors  different  colours  are  seen  in  the  different  parts  of 
thetiain.  ^ 

Moffniinde, — Some  computations  have  been  made  of  the 
iise  of  the  shooting  star  meteoroids  from  the  mechanical 
equivalent  of  the  light  developed  by  their  disintegration. 
If  all  the  energy  of  the  meteor  is  changed  into  light,  then 
these  computations  would  be  conclusive.  But  a  part  is 
spent  in  disintegrating  and  burning  the  stone,  a  part 
in  heating  the  air,  and  a  part  in  giving  direct  motion  to 
portions  of  air.  A  computation  based  on  the  light  developed 
gives  only  a  lower  limit  to  the  size. 

It  seems  probable  that  the  larger  meteors  might  be  safely 
iegarded  as  weighing  on  entering  the  air  only  a  few 
hundreds  or  at  most  a  few  thousands  of  pounds.  The 
■'**^^— *^  visible  shooting  stars  may  be  equal  in  size  to 
eoarse  grains  of  sand,  and  still  be  large  enough  to  furnish 
iU  the  light  exhibited  by  them.  The  largest  shooting 
stars  famish  matter  enough  to  fill  with  thin  trains 
cubic  miles  of  space,  but  ^is  need  not  require  a  very 
ktge  masib 

MtNoHe  /rwMi— Thwe  have  been  found  at  Tarious  timoa  on  tha 
mfaea  of  the  earth  maaaea  of  metallic  iron  combined  with  nickel. 
Ihaaa  have  been  ao  like  the  irona  which  have  been  known  to  fall, 
tothia  their  atmcture  and  in  comnoaition,  that  they  have  been 
vithont  hesitation  .laaaed  among  the  meteoric  irona.  A  maaa  of 
Aia  diaraetcr  weighing  1686  lb,  found  in  Texaa,  ia  in  the  Yale 


CaQifa  ICoeenm.  ~The  Charcaa  (Uexico)  iron  in  the  Paria  mnacnm 
li  aboat  th«  aama  aize.  A  ring-ahaned  maaa-  aomewhat  amaller, 
fram  TnesoD,  ia  in  the  United  Statea  Katiooal  Mnaenm  In 
WaaUagiOB.  A  atill  Utger  maaa  ia  in  the  Britiah  Mnaeum,  and 
ay  other  laige   maaaea  are  in  public   collectiona    or   private 


H^idwuauuUUUn  .n^wrei.— If  in  any  of  the  meteoric  irona,  whether 
MM  to  fall  or  foond  on  the  earth,  a  aection  ia  cut  and  poliahed  and 
then  etehad  with  acida,  a  aeriea  of  peculiar  linea  are  developed 
which  are  known  aa  Widmannatiitten  figurea.  The  linea  of  iron 
mattaeked  by  the  add  conidat  of  an  irregular  grouping  of  panllol 
nltnn  often  lying  along  the  Cacea  of  a  reg^ular  octahedron.  The 
cihibttioa  ot  theaa  figurea  and  the  combination  of  iron  with  nickel 
hare  been  usually  conddered  conclnaive  cTidence  of  the  meteoric 
cnpn  of  any  iron  maaa. 

^kktl  /roMyOvfUk— Inl870BaronKordenaki»ld,  in  hia  voyage 
to  Graanlaad,  found  on  the  ahore  of  the  island  of  Disco  fifteen  iron 
liiwri,  the  larnat  of  which  weighed  20  tone,  all  in  an  area  of  half 
a  aert;  In  the  boaaltic  rocka  not  far  diatant  other  iron  maaaea 
ven  found  embedded  in  the  baaalt  The  preaence  of  nickel  with 
te  inn,  and  the  development  of  linea  like  the  Widmannatitten 
igizca^  were  at  onoa  accepted  as  proof  of  their  meteoric  origin,  in 
ipta  flif  the  eemUnation  with  baaalt  A  more  complete  examina- 
turn  ha%  howcTer,  establiahed  the  terreatrial  origin  of  theae  Irona, 
aad  giTui  reaaona  to  hope  for  new  diaooveries  of  relatJona  eziating 
tetmaa  th«  earth  aaa  the  meteora^  The  additionaL  .diaoovery 
ef  aamll  particlea  of  metallic  xail  in  certain  other  isaeoua  rocka 
pratea  that  ^e  union  of  the  Ovifak  irona  with  baaalt  is  not  excep- 


Cktmdeal  OondUuHon  of  Ae  JTaleorffea.— Ko  new  element  has 
btau  faand  ia  the  meteorites.    Three  elementa  moat  widely  diitri- 


important  among  the  meteorite*— iron,  xilicon,  and 
e^maa— en  also  moat  abundant  in  our  earth.  Daubr^  giTea  the 
iouoviBf  Usta  of  elementa,  arranged  aomewhat  in  thr  oegree  of 
ftiir  importanoe^   in  meteorites  (Maskelyne  sdds  lithium  sad 


Iron. 

Magneaiam. 

Silicom 

Oxygen. 

Nickel 

Cobalt. 

Chromium. 

Hanganeae. 

MvneraU  m  ifdaoritca:— Among  the  minerals  in  the  meteorites 
there  are  aeveral  which  occur  in  the  rocka  on'  the  earth.    Amon^ 
theae  are  cited  by  Danbrte  peridote,  pyroxene,  enatatite,  tridiasc 
"}  pyrites,  iron   oxide,  graphite,  and 


Titanium. 

Arsenic. 

Tin. 

Pkoaphoru 

Copper. 

Nitrogen. 

Aluminium. 

Sulphur. 

Potaaaium. 

Chlorine. 

Sodium. 

Carbon. 

Calcium. 

Hydrogen. 

felapar,   chromite,   magnetic 


probably  water.  Several  minerala,  however,  are  found  which,  so 
Ur  aa  now  kiiown,  are  peculiar  to  the  meteoritea :— metallic  nickel- 
iron,  phoaphide  of  iron  and  nickel  (achreiberaite),  aeeqnisulphide  of 
chromium  and  iron  (danbreelite),  sulphide  of  calcium  (oldhamite), 
and  chloride  of  iron  (lawrencite). 

Meteorites  of  different  falls  are  in  general  unlike  ;  but  there  are 
many  inatancea  in  which  the  atonea  of  two  falla  are  so  similarly 
oonatituted  Uiat  it  ia  not  eaay  to  diatinguish  them. 

In  four  falla  (Alaia,  Cold  Bokkeweld,  Kaba,  and  Orgenil)  the 
atonea  contain  little  or  no  iron.  In  theae  carbon  appears  not  as 
graphite  but  in  union  with  hydrogen  and  oxygen,  and  alao  jrith 
soluble  and  even  deliqucacent  aaline  matters.  The  combinationa 
are  auch  aa  to  auggeat  the  existence  of  humus  and  organic  remaina. 
But  after  careful  aearch  nothing  of  thia  kind  haa  been  detected  in 
tliem.  In  general  the  meteontea  ahow  no  resemblanite  in  their 
mechanical  or  mineralogical  atmcture  to  the  granitic  and  suriace 
rocka  on  the  earth.  One  condition  waa  certain^  necessary  in  their 
formation,  viz.,  the  abeence  of  free  oxygen  and  of  enough  water  to 
oxidize  the  iron  and  other  elements.  Perhaps  it  ii  to  thia  fact  that 
are  due  the  resemblancea  between  these  mmerala  and  thoee  of  the 
deep>aeated  rocka  of  the  earth  in  the  formation  of  which- f^ 
oxygen  and  water  were  alao  not  preaent 

Oeuea  in  UcttoriUa.—T)M  meteoric  stooea  and  irons  when 
reduced  to  fine  particlea  and  placed  in  the  vacuum  of  a  Sprengel  air- 
pump  give  off  small  quantitiea  of  gaaes  which  may  be  reaaonably  pre- 
sumed to  have  been  occluded  by  the  irons  at  aome  time  in  thrir  earlier 
hiatory.  Professor  Graham  'found  hydrogen  in  meteoric  irona. 
Profcaaor  Wright  haa  shown  that  a  moderate  heat  drivea  off  ih>m 
the  atony  meteoritea  carbonic  add  and  carbonic  oxide  vdlh  a 
email  amount  of  hydrogen  As  the  heat^incroaaee  the  pronortion  fA 
hydrogen  (and  even  aome  nitrogen)  increaaee  till  at  a  full  rea  heat  the 
hydrogen  given  off  ii  by  far  the  largest  portion.  From  the  irona  similar 
giaaaa.  are  given  off,  but  the  carbon  compounds  are  not  so  large  a 
component  aa  h^droffen.  The  spectra  seen  in  the  tails  of  comets  are 
not  strikingly  like  uoee  of  any  of  theae  gaaea.  But  it  is  imposdble 
to  reproduce  in  the  laboratory  the  conditions  under  which  the 
matter  of  comet'a  taila  ia  giring  off  ita  light.  We  cannot  therefora 
say  that  theee  gaaea  may  not  be  the  important  parts  of  the  cometic 
coma  and  taila. 

Ifeteoroid  at  Part  of  a  ConuL — ^Aasuming  that  the  meteorite  and 
meteoroid  once  formed  an  integral  part  of  a  comet,  not  a  little 
information  ia  given  us  of  the  nature  of  this  myaterioua  body. 
There  is  room  alao  for  speculation. 

Firat,  the  comet  may  be  a  aingle  hard  body  which  cornea  from 
the  cold  of  apace  into  the  heat  of  the  sun,  and  there  haa  fbg- 
mente  broken  off,  just  aa  a  atone  ia  ahattered  in  a  hot  fire.  Tm 
nudeua  of  aome  of  the  cometa  must  be  very  small  becauae  invisible 
in  the  teloacope,  and  an  impulae  that  would  raise  a  atone  on  tlie 
earth  only  a  few  inchca  would  aend  it  permanently  away  from  such 
a  comet.  The  expoeure  of  new  surfaoea  to  the  heat  of  the  sun  micht 
give  Qocadon  for  the  devdopraent  of  gaa  to  form  the  comet'a  tdL 

Or,  aecondly,  the  comet  may  be  a  tobrablv  compact  aggr^tion  of 
email  bodiea  not  in  contact,  each  one  odng  of  the  aiae  of  a 
meteoroid,  and  kept  near  to  the  reet,  not  by  cohedon,  bat  by  their 
combined  attraction.  The  totd  maaa  being  email,  some  members 
of  the  ([roup  near  the  comet's  ^rihelion  paasage  can  be  bv  the  sun's 
perturbing  action  thrown  out  mto  orbita  quite  independent  of  the 
comet  itself,  and  yet  auch  aa  relative  to  the  aun  ahalf  resemble  that 
of  the  mdn  group  Perturbations  resembling  tidal  wavea  miffht  be 
preparing  oU&er  members  to  be  cast  off  at  the  next  perinelion 
paasage  of  the  comet. 

In  either  caae,  if  we  sunpose,  as  seems  probable,  that  the  eomet 
came  from  outdde  the  aolar  ayatem,  and  that  a  diaturbanee  by  a 
large  planet  changed  the  original  hyperbolic  orbit  into  an  ellipse^ 
the  comet  must  have  paaaed  uatpluiet  aa  a  very  compact  croups  ii 
not  in  a  aingle  maaa,  elae  the  diaturbanee  that  changed  the  orMt 
would  have  acattered  the  ^roup  beyond  the  power  of  a  fbtine  reoq^ 
nition  of  the  common  origin  of  the  fragments. 

Udeoroidt  tu  Fuel  vf  Me  ^vn.— The  idea  has  been  hdd  Dy 
distingniahed  phyddsts  that  the  meteordds  in  MUsg  into  t2>B 
aun  f^imiah  by  thdr  concuedon  a  supply  for  the  heat  which  the 
sua  is  constantly  aending  off  into  space^  that  they  aie  in  filet  the 
fnd  ef  the  sun.  Such  a  view,  however,  recdves  Mt  Uttle  support 
horn,  facta  whidi  we  know  about  metecni  Hie  meteoroids  off  the 
Aagost  and  twe  Nerember  periods  aie  evident^  permeoent 
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BMinben  of  tfie  toltr  iTitem  moring  in  cloMd  orbits.  The  wma  ii 
by  inferenpo  hi^hlr  probable  for  most  of  the  other  meteoroids,  and 
may  be  true  m  ell  of  them.  Permanent  members  of  the  solar 
system,  howerer,  if  they  erer  fall  into  the  snn,  do  eo  only  after  a  long 
period  of  peitnrbation.  If  any  meteoroids  come  from  stellar  spaces 
and  hare  any  nniform  or  random  dietribntion  of  Teloclties  or  direo- 
tioDS,  only  a  Teiy  small  portion  of  these  wonld  hit  the  san*s  sorface. 
Tha  ftr  greater  portion  wonld  go  on  in  hyperbolio  orbits.  Bnt 
lbs  earth  leoeiTes  the  impact  of  its  portion  of  thess  fonign 
matsoroids^  both  in  their  inward  and  outward  course,  and  m 
•ddftion  enooonters  a  fuU  share  of  the  permanent  members  of  the 
■dar  system,  of  which  the  sun  leoeires  rery  few  or  none.  It  is 
not  hard  to  show  that  a  supply  of  meteoroids  to  the  sun  sumoient 
to  make  good  its  dailv  loes  or  heat  would  require  that  the  twenty 
millkii  meteoroids  which  the  earth  daily  encounters,  eren  if  all  were 
tbom  stellar  spsM^  should  haye  an  avera^  weight  of  hundreds  of 
teoa.  Hm  faots  do  not  warrant  the  admission  of  any  such  magni- 
tude evien  far  tiie  laige  meteors,  much  less  for  the  ordinary  and 
small  shooting  stars.  WhateTer  be  the  souroe  of  the  sun's  hsa^ 
an  the  meteoroids  of  which  we  know  anything  are  totaDy  inade- 
quate to  supply  the  waste. 

TtB  literaoize  of  meteors  sad  meteoroids  is  rery  much  seattarsd. 
It  is  mainly  eoatained  in  the  scientifio  journals  and  in  tnnsao> 
tions  of  learned  societies.  The  series  of  Taluable  JUporii  of  the 
Luminous  Meteor  Committee  of  the  British  Assooiatfon  eontaina 
not  only  the  leoord  of  an  immense  amount  of  original  obserratioas^ 
bat  slso  year  by  year  a  digeet  of  meet  of  the  important  memoira. 

Ueteorio  soienoe  is  a  structure  built  stone  oy  stone  by  many 
boUdsrs.  In  this  article  no  attempt  has  been  made  to  assigii  to 
each  builds^  the  credit  for  his  contribution.  (H.  JL  a.) 

HETEORA,  a  remarkable  group  of  rook-boilt  monaa- 
teries  in  Theaaaly,  in  the  northern  aide  of  the  Yallej  of  the 
Peneoa,  not  qnite  20  miles  north-eaat  of  Trioeala,  and  in 
the  immediate  yicinity  Of  the  village  of  EaUbaka^  Btagofl^ 
or  Stagoi  (the  anment  iEgininm).  From  the  Oambn^Um 
chain  two  Taal  mamwpi  of  rock  are  throat  aonthward  into 
the  plain,  rarmoiinted  hj  a  number  of  huge  isolated  oolumna 


from  80  to  300  feet  high,  **flome  like  gigantic  toAa,  l  ^ 
like  sugar-loares,  and  some  like  Test  stalagmitee,"  bat  aO 
consisting  of  iron-grey  or  reddish-Bzown  congbmerate  of 
gneiss^  mica-slate^  syenlta,  and  greenstone.  On  thesummit 
of  these  lockj  pinnacles— aooesaible  only  by  aid  of  tope 
and  basket  let  down  from  the  top^  or  in  some  cases  by  • 
series  of  almost  perpendicular  ladders  cUmbing  the  diS  to 
the  mouth  of  a  tunnel — stand  the  monasteries  of  Heteof» 
(r^  Mcr^cs^).  At  one  time  tiiey  were  twenty-four  in 
number;  but  Holland  (1812)  and  Hughes  (1814)  found 
them  rcHluced  to  ten ;  at  Curzon's  visit  (1834)  there  wsra 
only  seven ;  and  in  1863  not  more  than  four  of  these  wsra 
inhabited  by  more  than  two  or  three  monks.  HeteocapcBr 
egeeUenee  is  the  largest  and  perhapa  the  most  andenL  Tbm 
present  building  was  erected,  according  to  Leake's  reading 
of  the  local  inscription,  in  1388  ^jOmstShl,  the  Swedidi 
traveller,  had  given  1371^  and  fl^  church  is  one  of  the 
largest  and  handsomest  in  Greece.  St  Bariaam's  and 
St  Stephen's  (the  latter  founded  by  the  emperor  John 
Oantacusene)  are  next  in  importance^  The  deooratioDS  of 
the  churches  contain  a  large  amount  of  material  for  tha 
history  of  Bysantine  art^  not  much  inferior  in  value  to  tha 
similar  treasures  at  Athoa. 

Unless  the  identiilcation  with  the  Ithoma  of  Homer  be  a  sound 
one,  then  la  no  direct  mention  of  the  rooka  of  Meteora  in  andeat 
Uteimturs^  and  Profeesor  Kriegk  sugsssts  that  this  may  aimply  be 
due  to  the  fiMt  that  they  had  not  then  taken  on  their  present  ra> 
marble  form.  JEginium,  howeyer,  is  deeciibed  bv  Livy  as  a 
strong  plaoe,  and  la  frequenUy  mentioned  during  the  Roman  wan; 
and  Stagua  appean  from  time  to  time  in  Byiantma  viitsn. 
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"irETEOROLOGT,  in  its  original  and  etymological 
SI Jl  sense^  included  within  its  scope  all  appearances  of 
the  sky,  astronomical  as  well  as  atmospherical,  but  the  term 
is  now  restricted  to  the  description  and  explanation  of  the 
phenomena  of  the  atmosphere  which  may  be  conveniently 
grouped  under  weather  and  climate.  These  phenomena 
relate  to  the  action  of  the  forces  on  which  the  variations 
of  pressure^  temperature,  humidity,  and  electricity  of  the 
atmosphere  depend,  but  in  an  especial  sense  to  the  aerial 
movements  which  necessarily  result  from  these  variations. 

In  the  more  exact  development  of  meteorology^the 
■oientifio  investigation  of  climate  long  preceded  that  of 
weather.  Humboldt's  work  on  liothtrmal  Lme$,  published 
in  1817,  must  be  regarded  as  the  first  great  contribution 
to  meteorological  science.  The  importance  of  this  inquiry 
into  the  distribution  of  terrestrial  temperature  it '  is 
scarcely  possible  to  overestimate,  for,  though  the  isothermals 
were  necesserily  to  a  considerable  extent  hypothetical, 
there  cannot  be  a  doubt  that  they  presented  a  first  dcetch 
of  the  principal  climates  of  the  globe.  Dove  continued 
and  extended  the  investigation,  and  in  lus  great  work  On 
tks  DutnbuiUm  of  Hwi  <m  ih^  Surface  of  the  Globe,  pub- 
lished in  1852,  gave  charts  showing  the  mean  temperature 
of  the  world  for  each  month  and  for  the  year,  together  with 
charts  of  abnormal  temperature.  To  this,  more  than  to 
any  other  work,  belongs  the  merit  of  having  popularized 
the  science  of  meteorology  in  the  best  sense^  by  enlisting  in 
Us  service  troops  of  observers  in  all  parts  of  the  civilued 
wond. 

In  1868  another  series  of  important  charts  were  pub- 
lished ropresenting  by  iaobaric  lines  the  distribution  of  the 
mass  of  tiie  earth's  atmosphere  and  by  arrows  the  provail- 
bg  wiuds  over  the  globe  for  the  months  and  the  year. 
^y  thsaa  charts  the  movements  of  the  atmosphara  and  tiia 


immediate  oausea  of  these  movements  were  lor  the  fiiel 
time  approximately  stated,  and  some  knowledge  waa 
tiienby  attained  of  some  of  the  more  difficult  problems  of 
meteorology.  It  was  shown  that  the  prevailing  winds  are 
the  simple  result  of  the  relative  distribution  of  the  mass 
of  the  earth's  atmosphere,  in  other  words^  of  the  relative 
distribution  of  its  pressure^  the  direction  and  force  of  the 
prevailing  winds  being  simply  the  flow  of  the  air  from  a 
region  of  higher  towards  a  region  ol  lower  pressure,*  or  from 
whero  there  is  a  surplus  to  where  there  is  a  deficiency  of 
air.  It  is  on  this  broad  and  vital  tsrinoiple  that  meteorology 
rests,  which  is  found  to  be  of  universal  applicatioa 
throughout  the  science^  in  explanhtioo,  not  only  of  prevail- 
ing winds^  but  of  all  winds,  and  of  weather  and  weather 
changes  generally.  One  of  tiie  moro  important  uses  of  the 
principle  is  in  its  furnishing  the  key  to  the  climates  of  the 
different  regions  of  the  earth;  for  climate  is  prseticaOy 
determined  by  the  temperature  and  moisture  of  the^  air, 
and  these  in  their  turn  aro  dependent  on  the  provailing 
winds^  which  aro  charged  with  the  temperature  and 
m<»sturo  of  the  regions  they  have  traversed.  The  isobaric 
charts  show  further  that  the  distribution  of  the  mass  of 
the  earth's  atmosphere  depends  on  the  geographical  distri- 
bution of  hmd  and  water  in  their  relations  to  the  sun's 
heat  and  to  radiation  towards  the  regions  of  space  in 
different  seasons. 

In  1882  Loonus  published  a  map  showing  the  mean 
rainfall  of  the  globa  This  map  and  others  that  have  been 
constructed  for  separate  countries  show  conclusively  tha* 
the  rainfall  of  any  region  is  determined  by  theprevailmg 
winds  considered  in  relation  to  regiona  from  which  they 
have  come,  and  the  phy»aJl  configuratioo  and  tsmpeiature 
of  the  part  of  the  earth's  surface  over  iriiich  they  Worn 
The  maximum  lainfaU  is  precipitated  by  winda  whidv 
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havnig  traversed  a  large  breadth  of  ocean,  come  up  agunstr 
and  Uow.OTer  a  ntoontainoas  ridge  lying  acroes  their  path, 
and  the  amount  deposited  is  still  further  incrttsed  if  the 
winds  pass  at  the  same  time  through  regions  tne  temper- 
ature of  which  constantly  becomes  colder.  On  the  oUier 
hand,  the  rainfall  is  unusually  onall,  or  m7,  when  the  pro- 
Tailing  winds  have  not  previously  traversed  some  extent 
of  ocean,  but^have  crossed  a  mountain  ridge  and  advance 
at  the  same  time  into  lower  latitudes,  or  regions  the 
temperature  of  which  is  markedly  higher. 

-While  the  observational  data  for  the  determination  of 
Che  geographical  distribution  of  the  prime  elements  of 
climate,  vis.,  the  pressure,  temperature,  moisture,  and 
movemftnts  of  the  atmosphere  and  the  rainfall  were  being 
slowly  but  surely  coUectod,  the  groat  importance  of  the 
study  of  weather  came  gradually  to  be  recognized. 
Additional  impetus  was  given  to  this  branch  of  study  from 
its  intimate  bearings  on  the  eminently  practical  question 
of  storm  warnings.  Synchronous  weather  maps,  showing 
tlie  weather  over  a  considerable  portion  of  the  earth's 
surface,  were  constructed,  and  some  advance  was  made  in 
tracing  the  progress  of  btorms  from  day  to  day.  Unques- 
tkmaUy  one  of  the  first  problems  of  meteorology  is  to 
ftsoertain  the  course  8t6rms  usually  follow  and  the  causes 
by  idiich  that  course  is  determined,  so  as  to  deduce  from 
the  meteorological  phenomena  observed^  not  only  the 
certain  approach  of  a  storm,  but  also  the  particular  course 
that  storm  will  take.  The  method  of  practically  conduct- 
ing this  large  inquiry  in  the  most  effective  manner  was 
devised  by  the  genius  of  Leverrier,  and  begun  to  bo  carried 
oat  in  1858  by  the  daily  publication  of  the  iuliHin  Inter- 
naiicneU,  to  which  a  weather  xni^  was  added  in  September 
1863.  This  map  showed  graphically  for  the  morning 
of  the  day  of  publication  the  atmospheric  pressure,  and 
the  direction  and  force  of  the  irind,  together  with  tables 
of  temperature,  rainfall,  cloud,  and  sea  <£sturbance  from  a 
large  number  of  places  in  all  parts  of  Europe.  From  such 
weather  maps  forecasts  of  storms  are  framed  and  suitable 
warnings  issued ;  but  above  all  a  body  of  information  in  a 
very  himdy  form  is  being  collected,  the  careful  study  and 
discussion  of  which  is  slowly  but  gradually  leading  to  the 
issue  of  more  exact  and  satisfactory  forecasts  of  weather, 
and  to  a  Juster  knowledge  of  these  great  atmospheric  move- 
ments which  form  the  groundwork  of  the  science. 

The  most  cursory  glance  is  sufficient  to  show  that  the 
ever^hanging  physical  phenomena  with  which  it  is  the 
business  of  meteorology  to  deal  are  all  referable  to  the 
action  of  the  sun,  it  being  evident  that  if  the  sun  were 
blotted  out  from  the  sky  a  cold  hfeless  uniformity  would 
rapidly  take  poss^on  of  the  whole  surface  of  the  globe. 
Meteorological. phenomena  naturally  grotq>  themselves  into 
two  great  classes, — those  dependent  on  the  revolution  of 
the  earth  on  its  axis,  and  those  dependent  on  its  revolution 
round  the  sun  taken  in  connexion  with  the  inclination  of 
its  axis  to  the  plane  of  its  orbit  The  science  thus  divides 
itself  into  two  great  divisions,  the  first  comprising  diurnal 
phenomena  and  the  second  annual  phenome 

DnTSNAL  Mabch  07  Phxhohjena. 
Temperature. — Of  the  daily  changes  which  take  place 
in  the  atmosphers^  the  first  place  must  be  assigned  to  those 
which  relate  to  temperatire,  seeing  that  on  these  all  other 
changes  are  either  directly  or  indirectly  dopendent  Obser- 
vations of  the  temperature  of  the  air  are  therefore  of  tiie 
first  importance  m  meteorology.  A  j>erfectly  accurate 
observation  of  the  temperature  of  the  air  is  unquestionably 
among  the  most  difficult  to  make  of  all  physical  observations, 
the  difficulty  "being  to  eliminate  the  effects  of  radiation  of 
surrounding  objects.  The  nearest  approach  yet  made  to 
the  solatioA  of  this  important  problem  of  physical  inquiry  ] 


was  mad^  by  Dr  Joule  in  a  communication  to  the 
Philosophical  Society  of  Manchester  (November  26,  1867,' 
FroCy  voL  Vii  p.  35).  But  the  manipulative  skill  and 
time  demanded  bjr  the  method  there  detuled  render  it  quite 
unsuitable  for  general  adoption  an3rwhere  in  collecting  the 
observational  data  required  in  the  determination  of  this 
important  element  of  climate.  It  is  therefore  necessaiy  to 
fall  on  some  method  which,  while  it  gives  results  that  can 
only  be  regarded  as  approximate,  secures  the  essential 
element  of  uniformity  among  the  observations. 

Fig.  1  represents  Stevenson's  lonvre-boarded  box  for  the  tber- 
mometen.  which  is  now  very  widely  need  for  temperature  obeerrt- 
tioni.  The  box  is  made  of  wood,  and  lonvred  all  round  so  as  to 
protect  the  thermometers  inside  from  radiation,  and  at  the  same  time 
fecnre  ai  free  a  dreolation  of  air  aa  ie  eonaiatent  with  a  satisfactory 
protection  from  radiation.  The  box  is  painted  white,  botii  inride 
and  outside,  and  screwed  to  four  stout  wooden  posts,  also  painted 
white,  Jirmlv  fixed  in  -the  ground.  The  posts  are  of  such  a  length 
that  when  the  thermometers  are  hung  in  position  the  bulbs  of  the 
minimum  thermometer  and  hygrometer  are  exactly  at  the  same 
height  of  i  feet  above  the  ground  the  msxImuTn  thermometer  being 


Fio.  1. — Thermometer  Box. 


mometer  box  is  placed  over  a  plot  of  grass,  Snd  in  a  free  open  space 
to  which  the  sun's  rays  have  tree  access  durinff  as  much  oi  the  day 
as  surrounding  conditions  admit  of.  It  will  be  observed  that  the 
thermometers  are  suspended  on  cross-laths  in  the  centre  of  the  box 
and  face  the  door,  which  ahould  always  open  to  the  north.  It  ii 
not  pcMible  to  orerestimate  the  importance  of  seeing  that  uniformity 
of  height  above  ground  and  meth<M  of  protecting  the  thermometeii 
is  seouied,  since  m  no  other  way  is  it  possible  to  obtain  results  from 
diflTerent  places  which  shall  be  comparable  with  each  other  and  thus 
supply  satir*  ctor^  materials  for  the  investigation  and  derelopment 
of  comparative  climatology. 

A  desired  uniformity  is  yet  far  from  being  attained 
among  the  meteorological  systems  of  different  countries. 
Thus  in  Russia  the  box  for  the  protection  of  the  thermo- 
meters is  made  of  zinc,  on  the  supposition  that  such  a  box 
follows  more  closely  the  changes  of  temperature  of  the  air 
than  a  box  of  wood.  Owing  to  these  international  divera- 
ties  of  observation,  it  is  extremely  desirable  that  steps 
were  taken  to  ascertain,  by  Joule's  method  of  observing 
the  approximate  errors  peculiar  to  each  sort  of  thermometer 
box,  in  order  that  the  temperatures  of  different  countries 
may  be  compared  together  in  a  more  satisfactory  manser 
tlum  has  yet  been  possible. 

Interchanges  of  temperature  among  bodies  take  place  tiy 
conduction,  convection,  and  radiation  In  meteorolpgy 
the  most  important  illustrations  of  conduction  are  the  pro- 
pagation downwards  through  the  earth's  strata  of  the 
chuiges.  of  the  temperature  of  the  surface  as  it  js  heated 
during  the  day  and  cooled  during  the  night,  and  the  pro> 
pagation  of  the  same  changes  of  temperature  through  the 
lowest  stratum  of  the  air  which  rests  on  the  surface.  Since 
sand  and  light  loose  soils  are  much  worse  conductoxs  of 
heat  than  clay  and  dense  soils^  it  follows  that  loose  soils 
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had  iraots  of  sand  are  raljeet  during  the  daj  to  Kigher 
temperature  and  during  the  night  to  lower  temperature  near 
the  surface  than  dense  soila^  and  that  frosts  and  extreme 
temperatures  do  not  penetrate  so  far  into  loose  as  into 
dense  soils.  It  is  on  these  differences  that  some  of  the 
more  striking  features  of  climates  depend.  As  snow  is  one 
of  the  worst  conductors  of  heat^  owing  to  the  quantity  of  air 
fitting  the  interstices  among  the  ice  crystals,  it  protects  the 
soil  it  coYers  by  setting  a  limit  to  the  depth  to  which  the 
severe  frosts  of  the  surface  penetrate,  and  by  arresting  the 
escape  of  the  heat  of  the  soU  upwards  to  the  «ir. 

The  communication  of  heat  from  one  part  of  the  earth 
to  another  by  convection  is  seen  on  a  grand  scale  in  the 
winds  and  in  the  currents  of  the  ocean.  It  is  seen  also  in 
the  ascending  and  descending  currents  of  the  atmosphere 
everywhere,  which  have  their  origin  in  the  daily  and 
unequal  changes  of  temperature  to  which  the  surface  of  the 
earth  is  subject.  The  direct  and  beneficial  effect  which 
results  from  atmospheric  and  oceanic  circulation  is  a  more 
equable  distribution  of  temperature  over  the  globe,  thus 
moderating  the  rigours  of  {he  polar  regions  and  the  heat 
of  the  tropics. 

An  interchange  of  heat  is  constantly  going  on  among 
bodies  exposed  to  each  other,  whatever  be  their  tempera- 
ture. This  mode  by  which  heat  is  communicated  from 
one  body  to  another  is  called  radiation.  Radiant  heat 
proceeds  in  straight  lines,  diverging  in  all  directions  from 
the  source,  is  oiUy  in  a  limited  degree  influenced  by  the 
air  through  which  it  passes,  and  is  not  diverted  from  the 
straight  course  by  the  wind.  The  intensity  is  proportional 
to  the  temperature  of  the  source,  and  is  greater  according 
to  the  degree  of  inclination  of  the  sujfface  on  whieh  the 
rays  fall 

If  then  a  body  be  placed  in  the  presence  of  other  bodies, 
some  colder  and  some  warmer  than  itself,  Tt  will  from  this 
mutual  interchange  of  temperature  receive  more  heat  from 
the  wanner  bodies  than  it  radiates  to  them,  and  conse- 
quently becomes  warmer ;  but  it  will  receive  less  heat  from 
tiie  colder  bodies  than  it  radiates  to  them,  and  its 
temperature  consequently  falls.  This  is  precisely  the 
eondition  in  which  the  earth  is  placed  in  space.  Whea  a 
part  of  the  surface  is  turned  towards  the  sun,  that  part  of 
the  surface  receives  more  heat  than  is  radiated  from  it ; 
and  the  temperature  consequently  rises  most  in  that  region 
which  for  the  time  is  perpendicular  to  the  sun's  rays,  and 
least  round  the  annulns  where  the  inclination  of  the  surface 
is  greatest.  On  the  other  haiid^  since 'the  hemisphere 
turned  from  the  sun  radiates  more  heat  than  it  receives 
from  the  oold  regions  of  space,  the  temperature  there  falls. 
Owing  to  the  essentially  distinct  conditions  imder  which 
the  earth  is  placed  with  respect  to  nutation,  the  subject 
falls  naturally  to  be  divided  into  two  heads,  solar  radiation 
and  terrestrial  radiation. 

Soiar  Radiaiian, — Of  the  sim's  rays  which  arrive  at  the 
earth's  surface,  those  which  fall  on  the  land  and  solid 
bodies  generaUy  are  wholly  absorbed  by  the  thin  surface 
layer  expowd  to  the  heating  rays,  the  temperature  of 
which  consequently  rises.  YHiilst  the  temperature  of  the 
surface  increases,  a  wave  of  heat  is  propagated  downwards 
throu^  the  soil  The  intensity  of  the  daily  wave  of 
temperature  rapidly  lessens  with  the  depth  at  a  rate 
depending  on  the  conductivity  of  the  soil,  until  at  about  4 
feel  below  the  surface  it  ceases  to  be  measurable.  Part  of 
the  heat  of  the  surface  layer  is  conveyed  upwards  through 
the  air  by  the  convection  currents  which  have  their  origin 
in  the  heating  of  the  lowermost  stratum  of  air  in  direct 
contact  with  the  heated  surface  of  the  land. 

Altogether  different  is  the  influence. of  the  sim's  rays  on 
water.  In  this  case  the  sun's  heat  is  not  all,  indeed  very 
Ur  from  all,  arrested  at-the  eurfaoe,  but  penetrates  to  « 
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considerable  depth.  The  depth  to  which  the  influence  of 
the  sun  is  felt  has  been  shown  by  the  observations  made 
during  the  cruise  of  the  *' Challenger  *  to  be,  roughly 
speaking,  about  500  feet  below  the  surface  of  the  sea. 
The  rate-  at  which,  in  perfectly  clear  water,  this  heat  is 
distributed  at  different  depths  is  a  problem  that  has  not 
yet  been  worked  out  Since  irater  is  a  bad  conductor,  the 
heat  thus  distributed  does  not^  as  takes  place  with  respect 
to  land,  penetrate  to  still  lower  depths  by  conduction,  but 
only  by  different  densities  prevailing  at  the  same  depths, 
whether  these  different  densities  be  due  to  different 
temperatures  or  different  degrees  of  .salinity.^  Thus  one 
of  the  more  important  distinctions  between  land  and 
water  surfaces  in  their  bearings  on  climate  is  that  nearly 
all  the  sun's  heat  falling  on  land  is  arrested  on  the  surface, 
whereas  on  water  it  is  at  once  diffused  downwards  to  a 
great  depth.  In  examining  temperatures  of  the  sea  taken 
at  different  depths,  it  is  surprising  to  note  the  rapidity 
with  which  changes  of  temperature  are  felt  at  considerable 
depths,  especially  in  cases  when  the  temperature  of  the  air 
rises  rapidly,  accompanied  with  strong  sunshinei 

In  shallow  water  the  sun's  heat  raises  the  temperature 
much  higher  than  that  of  deep  water,  this  being  obvious 
from  the  consideration  that  nearly  the  whole  of  the  sun's 
heat  which  faUs  on  tha  .surface  is  utilized  in  raising  the 
tempeftkture  *  of  the  shaUow  layer  of  water;  in  other 
words,  it  is,  so  to  speak,  concentrated  through  a  small 
depth  of  water  instead  of  being  diffused  through  a  great 
depth. 

Surfaoi  Temperaiure  of  ths  Sea. — The  importance  of  it 
knowledge  of  Uus  datum  of  meteorology  will  be  at  onoe 
recognised  when  it  is  kept  in  view  that  three-fourths  of 
the  earth's  surface  is  water,  that  the  temperature  of  the 
air  resting  on  this  surface  is  in  dose '  relation  to  tho 
temperature  of  the  surface,  and  that  the  latter  has,  .through 
the  intervention  of  the  winds,  direct  and  important 
bearings  on  the  temperature  of  the  air  over  large  portioDs 
of  the  land  surfaces  of  the  globe.  During  the  yeaxt 
1859-63  Captain  Thomas,  while  engaged  on  the  survey  of 
the  islands  on  the  north-west  of  Scotland,  made  obstfFH^ 
tions  of  the  temperature  of  the  surface  c^  the  sea  every 
hour  of  the  day  at  all  seasons,  and  with  sufficient 
frequency  for  tha  determination  of  the  diurnal  range  of 
the  temperature  of  the  surface.  The  daily  miniranin, 
0**17  below  the  mean,  occurred  near  6  A.X.;  the  mean  was 
reached  about  11  a.h.,  the  maximum,  0**13  above  th« 
mean,  between  3  and  4  p.h.,  and  the  mean  again  shortly 
before  2  A.1L  Thus  the  daily  oscillation  of  the  temperature 
of  the  surface  of  the  sea  amounted  on  the  north-west  of 
Scotland  only  to  0**3.  In  lower  latitudes  the  amount  of 
the  daily  fluctuation  is  somewhat  larger,  but  everywhere  it 
is  comparatively  small,  if  care  be  taken  to  make  the 
obeervations  properly,  or  at  a  distance  from  land,  where 
the  influence  of  the  heated  or  cooled  land  is  not  allowed 
to  vitiate  the  results 

During  the  voyage  of  the  "Challenger"  a  complete 
system  of  meteorological  observations,  including  the  tem- 
perature of  the  surface  of  the  sea,  was  made  every  two 
hours  as  part  of  the  scientific  work  of  the  cruise.  These 
are  now  being  discussed,  and  the  writer  of  this  article  is, 
by  permission  of  the  Lords  Commissioners  of  H.M. 
Treasury,  allowed  to  use  such  of  the  results  as  have  been 
already  arrived  at. 

The  diurnal  inarch  of  the  temperature  of  the  surface  of 
the  North  Atlantic  has  been  determined  from  observationa 
made  on  one  hundred  and  twenty-six  days  from  March  to 
August  1873  and  in  April  and  May  1876,  tha  mean 
latitude  ol  all  the  points  of  observation  being  nearly  30  >!., 
and  the  longitude  42^W.  The  following  variations  from 
the  mean  show  the  phasee^Q^  j^  diurnal  oecUIaliqiu— 
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10A.1L  O'Oa 

Hoon     0'S4 

Sr.ic.  0-47 

4    „     0-47 


6  P.M.     0-86 

8    „       OM 

10    „     -019 

Midnigbt-O-Sfi 


Hiu  in  mid  Atlantic^  about  90*  K..lat,  where  the  ean'e 
luat  U  strong;  and  at  the  time  of  the  year  when  the  son  ii 
north  of  the  equator,  the  diurnal  fluctuation  of  the  tempera- 
ture of  the  surface  ii  only  0*'80.  It  is  hi^y  probable 
that  nowhere  over  the  ocean  does  the  mean  daily  fluctuation 
of  the  temperature  of  the  surface  quite  amount  to  a  depee. 
This  small  daUy  fluctuation  is  a  prime  factor  in  meteorology, 
particularly  in  discnssionB  relating  to  atmospheric  pressure 
ind  winds. 

Tmperaiurt  of  Air  aver  ihe  0pm  Sea^—Th^  following 
dkows  the  daily  march  of  the  temperature  of  the  air  over 
the  North  Atlantic  on'  a  mean  of  the  same  one  hundred 
aod  twenty-six  days  for  which  the  temperature  of  the  sea 
hai  been  given: — 


8  a.m. -lis 
4  „  -1-40 
6  „  -1-41 
«   ..     -O-M 


10  A-M.  073 

Noon      1-4S 

8  p.m.  1*80 

4    „     IW 


8  P.M.     0-78 

8    „    -0-80 

10   M     -0-80 

Midnight -1*08 


The  amplitude  of  the  daily  fluctaatiolki  of  the  air  is  thus 
3**81,  or  nearly  four  times  greater  than  that  of  the 
MS  orer  which  it  lies.  Huring  the  same  months  the 
"CSiallenger*  was  lying  near  land  on  seventy-siz  days. 
The  obserrations  made  on  these  days  show  a  greater  daily 
range  of  temperatufe  of  the  air  than  occurred  out  in  the 
open  sea.  The  minimum,  -  3**05,  occuned  at  4  A.]f.,  and 
the  maximum,  2*-33,  at  noon,  thus  giving  a  daily  range  of 
4''38.  The  occurrence  of  the  maTimum  so  early  as  noon  is 
doubtless  occasioned  by  the  greater  strength  of  the  sea 
hieeie  after  this  hour,  this  maintaining  a  lower  tempeiar 
tare.  Pkrt  of  the  increased  range  of  the  temperature  of 
the  air  as  compared  with  that  of  the  sea  was  no  doubt 
dne  to  the  hi^er .  temperature  during  the  day  and  the 
lower  during  the  night  on  the  deck  of  &e  "CSsUenger  "  as 
compared  with  that  of  the  air.  But^  after  making  allow- 
taoe  for  this  disturbing  influence,  it  is  certain  tihat  the 
temperature  ol  the  air  has  a  considerably  larger  daily  range 
than  that  of  the  sea  on  which  it  rests.  The  point  is  one 
of  no  small  interest  in  atmospheric  physics  from  the  im- 
portant bearings  ,of  the  subject  on  the  relations  of  the  air 
ind  its  iqueoos  vapour  to  solar  and  terrestrial  radiation. 

The  hourly  deviations  from  the  mean  daily  temperature 
of  the  sir  at  two  places,  one  near  the  equator  and  Uie  other 
in  the  north  temperate  sone^  and  both  near  the  sea,  vis., 
BaUria  (6*  8'  S.  lat,  106*  48'  £.  long.,  mean  temperature 
78**7)  and  Rothesay  (55*  50^  K.  lat  5^  4'  W.  long.,  mean 
temperature  47* 'SX  8re  these : — 
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tMbmV' 

BiOaTli 

SOtlMMJ. 

lA.M.-8*-8 

-17 

lP.M.+6'-7 

+  8*4 

!  " 

-8*8 

-8-0 

«    M     +5« 

+8*7 

.    »  " 

-4-0 

-81 

«    „    +6-2 

+  8*8 

*  .. 

-4-8 

-8-8 

*    „    +4-3 

+  8-6 

'       5    „ 

-4*7 

-8-8 

6    „    +88 

+  81 

«    „ 

-/4-0 

-80 

«  „  +1-0 

+  1*5 

'      7   .. 

-4*8 

-1-6 

7    „    +0*6 

+0-8 

8   .. 

-8*8 

-0-9 

8    „    -0-4 

+  0-8 

•     n 

-0*5 

-0-8 
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-0-4 
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+8*8 
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10    „    -1-8 
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-1-8 

Hoon 
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The  times  of  the  four  phases  of  the  daily  temperature  at 
fittaria  are — ^minimum  abqut  5.50  A.K.,  mean  8.45  jlil, 
maximum  1.20  P.1L,  and  mean  7.40  P.1C.;  while  for 
Rothesay  the  same  times  are  4.30  ▲.]£.,  9.15  jl3l,  3  P.1L, 
tad  8.20  P.1C.  At  Batavia,  where  the  days  and  nights  are 
uirty  equid  during  the  year,  there  is  little  variation  ia 


these  times  thxpt^;h  the  months ;  but  at.Bothesay,  where 
the  days  are  much  longer  in  summer  than  in  winter,  there 
18  considerable  variation  in  the  times  of  occurrence  of  these 
phases.  The  followiiig  table  shows  the  .times  ct  the 
phases  for  a  number  of  selected  places  in  the  northern 
hemisphere  for  the  two  extreme  months,  January  and 
July:— 


ll&urj. 

ivij.               1 

Milk 

Maea. 

Mu. 

M«ui. 

Min. 

Mnii. 

Mm. 

MM. 

Sitka 

AJL 

8.0 

8.80 

6.60 

8.0 

6.80 

7.80 

8.60 

8.0 

4.80 

6.80 

6.60 

7.10 
8.80 
8.0 
6.40 

A.IC 

9.40 
10.0 
10.0 

10.40 
10.10 
10.10 
10.6 
10.0 
8.86 
8.86 

9.60 

9.60 
9.86 
9.10 
8.0 

VJL 

1.80 
1.60 
8.40 

1.80 

8.80 

8.0 

8.40 

8.0 

0.66 

1.80 

8.86 

8.86 
8.80 
8.10 
0.40 

Its 

9.40 
8.45 

9.0 

8.0 

7.0 

8.86 

8.0 

8.46 

8.16 

7,46 

7.60 
8.80 
8.6 
6.46 

AK. 

8.40 
8.60 
6.0 

8.40 

8.80 

8.40 

4.40 

8.16 

8.0 

8.40 

4.80 

6.0 
6.80 
6.80 
6.0 

AM. 

7.40 

IJS 

8.86 

9.0 

8.46 

8.60 

8.16 

8.10 

7.86 

8.80 

9.6 

8.46 

9.0 

8.46 

TM. 

0.60 
8.46 
8.10 

8.60 
8:16 
8.10 
8.60 
8.60 
1.80 
8.6 

8.40 

8.10 
0.40 
1.80 
1.86 

7.80 
8.10 
8.0 

8.60 
8.60 
8.86 
8.86 
8.10 
7.60 
8.4 

8»86 

8.16 
7.80 
8.80 
6.60 

ToroQto 

Havana. 

Aiehangel 

Bothoiay. 

Ozfoid....^ 

Iffa4rl4 

Oonova 

StBenaid.... 

PetAMOozan-) 

droTsL.... 
TM«if 

Oaleutta. 

Bombay........ 

MMbaa. 

During  the  night  in  summer  the  temperature  falls  oon- 
tinuonsly  from  the  effects  of  terrestrial  radiation  till  the 
earliest  dilwn,  when  the  daily  rise,  in  the  temperature  sets 
in  owing  to  the  heat  reflected  from  the  upper  strata  of  the 
atmosphere^  which  have  begun  to  be  heated  and  ^ghted 
up  by  the  rays  of  the  morning  sun.  It  will  be  observed 
that  the  time  of  the  daily  minimum  temperature  occurs 
earliest  in  hi^  latitudes  and  latest  in  low  latitudes. 
During  winter,  on  the  other  hanil,  the  minimum  tempera* 
ture  takes  place  in  several  regions  some  time  before  dawn. 
At  this  season  the  two  chief  causes  on  which  changes  of 
temperature  depend  are  the  sun  and  the  passage  of  cyoones 
and  anticyclones ;  and  it  is  probable  that  those  cases  where 
the  minimum  occurs  markedly  before  the  dawn  are,  where 
not  occasioned  by  purely  local  disturbiqg  causes,  due  to 
the  mean  diurnal  times. of  occurrence  of  thp  chuiges  of 
temperature  which  accompany  the  great  atmospheric  di^ 
torbances  of  cyclones  and  anticyclones. 

In  July  the  daily  maximum  temperature  occurs  generally 
from  2  to  4  p.v  At  places,  however,  near  the  sea^  which 
are  within  the  immedmte  influence  (^  the  sea  breen,  end 
in  places  at  some  distance  i^m  the  sea,  such  as  Oakntla, 
where  the  wind,  being  essentially  a  sea  wind,  attains  it8 
greatest  daily  velocity  and  the  sky  at  the  same  time  is 
much  douded,  the  maximum  occurs  nearly  two  hcon 
earlier.  In  high  situations,  such  as  the  Bt  Bernard  hospice^ 
the'  highest  daily  temperature  also  occurs  nearly  two  hours 
sooner  than  on  the  plains  below.  In.  the  wiiiter  months ' 
the  tn^'n'mwm  u  about  su  hour  ^  earlier  than  in  the. 
summer. 

In  investigating  the  daily  curves  of  tempeiatore;  Sir 
David  Brewster  drew  several  interesting  oonduskmB  isom 
them.  By  dividing  the  daily  curve  of  temperature^  dedvGbed 
from  the  mean  of  the  year,  into  four  portions^  at  the  |>oints 
representing  the  two  daily  means  and  the  two  extremes, 
he  showed  that  the  four  portions  approximate  to  parabolal, 
in  which  the. temperatures  are  the  absdssae  and  the  hoars 
the  ordinates.  Thxi  correspondence  between  the  observed 
and  calculated  results  is  so.  dose  that  the  difference  did 
not  in  any  case  exceed  a  quarter  of  a  degree  Fahrenheit 
This  interesting  result  is  true  for  plaoBs  at  which  the 
horixon  is  open  all  round,  so  that  no  shadows  of  hiUs, 
trees,  or  buildings  fall  on  the  places  where  the  thermo- 
meters are  kept  during  the  day.    If  a  hill  rises  to  thd 
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north  of  the  pkcd^  by  which  the  mm'u  njn  an  nenr 
obetroeted,  it  exeieiBM  little,  if  any,  inflnenoe  on  the 
obeerrationa ;  hat  if  one  or  more  hills  obetmct  tha  lajs 
of  tha  ran  after  it  has  risen  above  the  horizon,  soch  obatmc- 
tion  affects  tiie  temperature  while,  and  for  some  time 
fJter,  the  position  in  whidh  the  thermometer  is. placed  ia 
shaded  from  the  son. 

.  Brewster  further  made  the  important  remark  that  the 
mean  of  obserrations  made  at  any  pair  6f  hours  of  the 
same  name,  rach  as  8  a.x.  and  8  p.]f.,  9  am.  and  9  P.if., 
Ac,  does  not  differ  much  from  the  mean  temperature  of 
the  day.  The  pairs  of  hours  which  approximate  doaest  to 
the  true  daily  mean  are  9  am,  and  9  p.il,  10  AM.  and  10 
P.M.,  3  A.U.  and  3  p.m.,  and  4  A.ic.  and  4  p.if.  The  mean 
of  four  hours  at  equal  intervals  from  each  other  givea  a 
result  stiU  closer  to  the  true  mean  temperature. 

in  organizing  any  syitem  of  meteorological  obaenration,  by  which 
it  is  intendod  to  derelop  the  climatology  of  the  oonntnr,  the  de* 
termination  of  the  houn  of  obeenration  is  a  qneetion  of  the  first 
importance.  If  only  two  obeerrationa  be  made  dailir  the  beet  honn 
are  9  A.1C.  and  9  r.^,  or  10  A.3C  and  lOv.lL;  and  if  there  be  foor 
obsenrationi  the  beet  hoora  are  8  and  9  A.ifL  and  S  and  9  P.M., 
or  i  and  10  ▲.!!.  and  i  and  10  P.M.  If  there  be  three  obeerra- 
tiont  the  beet  bonre  are  9  A.M.  and  8  end  9  P.M.,  or  10  A.M. 
and  4. and  10  p.m.;  bot  in  theee  caees  it  ie  essential  that  the 
obeerrations  of  a  minimum  thermometer  be  added  to  the  tempersp 
tare  obeerrations.  Theee  hoap  are  further  etrongly  recommended 
by  the  oontideration  that  they  are  approximately  eoinddent  with 
the  dinmal  phaees  of  atmospheric  preesore,  an  exaet  knowledge 
of  which  lies  at  the  root  of  nearly  all  elimatological  in^niriea. 
The  three  equidistant  hours  which  have  been  adoi»ted  In  seTeral 
countries,  viz.,  6  a. M.  and  2  and  10  P.M..  are  only  good  as  rMards 
the  temperature,  not  es  regards  atmocpnerio  preeeur^  With  re* 
epect  to  two  daily  obeerrations.  the  hours  i  A.M.  and  1  P.M.,  which 
hare  been  adopted  in  eome  countries  are  eingnlarlr  unsnltabls 
for  the  furnishing  of  the  obeenrationai  data  required  in  the  de- 
velopment of  the  climatologies  of  theee  countries;  and,  what  is 
still  more  serious  in  a  science  where  international  co-operation  is  so 
imperatively  demanded,  theee  obeerrations  cannot  be  naed  with 
any  satisfaction  in  such  deeply  important  inquiries  as  the  com- 
paratire  climatologies  of  Europe. 

The  times  of  occurrence  of  the  highest^  loweati  and 
mean  daily  temperatures,  and  the  amount  of  the  daily 
range  of  temperature,  are  in  a  great  degree  influenced  by 
the  covering  or  want  of  covering  of  the  earth's  surface  on 
which  the  air  rests.  When  the  ground  is  covered  with 
vegetation,  the  whole  of  the  solar  heat  falls  on  the 
vegetable  covering;  and, as  none  falls  immediately  on  the 
soil,  ite  temperature  does  not  rise  so  hi^  aa  happens  where 
there  is  no  vegetable  covering  to  shade  the  surface  from 
the  sun.  The  temperature  of  planta  exposed  to  the  son  ia 
not  so  high  as  Ihat  of  ezpo«od  soil  in  tha  vicinity.  Aa 
regards  forests,  the  four  diurnal  phases  of 'temperature 
occur  later  than  in  the  open  country,  and  tha  maximum 
and  minimum  are  less  decided ;  and,  since  the  maximum 
temperature  of  the  air  in  forests  falls  short  of  the  maximum 
in  the  open  to  a  considerably  greater  extent  than  the 
minimnm  under  treea  is  above  the  minimum  in  the  open, 
it  follows  that  the  mean  temperature  of  the  air  in  forests 
ia  less  than  that  of  the  open  country  u^oining.  The 
reason  of  the  difference  is  that  the  chilling  effecta  of 
nootomal  radiation  penetrate  lower  down  among  the  treea 
than  do  the  heating  diecta  of  soUr  radiation ;  and  as  the 
soil  is  not  heated  directly  by  the  sun  its  temperature  ia 
lower,  and  consequently  that  of  the  air  over  it  is  also 
lower.  A  cleared  space  in  a  foreat,  sheltered  by  the  sur- 
rounding trees,  but  open  to  the  sun,  has  a  warmer  and 
sioister  atmosphere  in  spring  and  summer  and  very  much 
moister  in  autumn  than  prevaila  in  the  open  country 
a4i<kining,  and  has  also  the  diurnal  differenoea  of  range 
peculiar  to  a  wanner  and  moister  aanosphera. 

One  of  the  most  important  elementa  of  dimata  is  dis- 
dosed  by  the  dilterence  between  tha  boor  of  lowest  and. 
tha  boor  of  hi^^best  mean  tempecatora  napftiMtj,  ar^  as  [ 


it  ia  nsoaUj  expressed,  by  the  daily  range  of  temperature. 
We  have  seen  that  as  rewds  the  sea  in  the  north-west  of 
Bootland  the  difference  u  onfy  O'^'S  and  in  the  Atlantic 
about  90*  K.  lat  0*-8,  and  that  probably  the  diurnal  range 
of  temperature  of  the  surface  of  we  sea  nowhere  amounts  to 
a  degree.  In  the  same  part  of  the  Atlantic  the  daily  range 
of  the  temperature  of  the  air  resting  on  the  ocean  is  S''-^, 
and  on  the  sea  near  land  i^'i.  On  advancing  on  the  Und, 
the  daily  range  of  temperature  rapidly  increases,  and  the 
rate  of  inereaae  is  greatly  augmented  when  an  inland 
position  is  arrived  at  to  which  any,  sea  breeies  that  may 
prevail  do  not  extend. 

The  true  daily  range  of  temperature  is  stated  by  obser- 
vations made  with  maTimntn  and  minimnm  thermometers. 
Generally  speaking,  the  amount  of  the  range  increases  aa 
the  latitude  is  diminished,  and  as  the  distance  from  the  sea 
is  incrsased,  but  above  all  it  increases  in  proportion  to  the 
dryness  of  tha  climate. 

The  differences  of  this  vital  element  of  cUmate  sreetriUnslvehowi. 
in  the  meteorology  of  India.  In  the  Aport  for  1880  the  foUowing 
lee  of  March  of  that  year  at  a  few  places  i 
'2,  Knrraehee  S3**5,  Jeoobabad  S7*'4,  and 
»'  K,  long.  7S*  IV  E.)  iVZ.  In  the  hMt 
daily  ranges  of  tem- 
mean  of  the  days  was 
lights  ir-l.  As  Kerch  is/altogether  within 
the  aeaeon  of  ths  north-eset  monaoon,  the  general  drift  of  the 
wind  orer  weetsm  India,  where  these  are  eituated,  is  Ikon  the 
interior  towards  the  sea.  subject  as  regards  Bombay  and  Ooa  tg 
the  inflnenees  of  the  land  and  the  sea  breese.  On  the  other  baad^ 
ia  'Jnne^  when  the  eouth-weet  monsoon  has  fairly  set  ia,  the 
following  are  the  mean  daily  ranges  of  temperetare  at  the  ssme 
places:  at  Goa  5**6,  Bombay  8*-37Knrraehee  10\  Jacobabad  V*-^ 
end  PSehbndra  8i**l.    Theee  ehow  in  a  striking  manner  tha 


are  the  mean'  daUy  rangea  < 
at  Goa  a**4,  BomUy  iy% 
Paehbndra  (h^  iT  ««'  ^ 


esse,  nndonbtedly  one  of  the  greateet  mean  da£ 
peratare  meteorology  has  yet  recorded,  the  mei 
108**4  and  of  the  nights  68*1.    As  l&roh  is. 


Swerihl  inflnenee  of  the  moister  atmosphere  spread  orer  India  by 
b  sonth-weet  moneoon,  under  which  tne  daity  ranee  of  tempera-' 
tore  ftUs  at  Kurraohee  from  88**6  to  10*,  and  in  tbe  sxceeeirely 
arid  elimate  of  Pachbudra  from  41*8  to  84*-l.  In  theee  dnr 
climates  of  the  basin  of  the  Indus,  wbilst  the  rainfall  both  in  ICareh 
and  in  Jnne  is  practically  nil,  yet  the  rektire  humidity  of  ths 
Thus 


atmospbere  is  widely  diflerent  thus  the  humiditiee  for  lurch  and 
Jane  respeetirely  at  4  p.il,  when  the  temperature  is  aeazly  the 
maximum  for  the  day,  are  48  and  77  for  Knrraehee^  18  and  80  for 
Jacobabad,  and  11  and  86  for  Pschbudra.  It  ia  not  ao  much  the 
amount  of  cloud  that  determinee  the  degree  of  ileroenees  of  the  snn'a 
heat  in  theee  dimatee  as  the  relative  humidity,  or  the  dryness  of 
the  air,  as  pointed  out  by  Stracbey  in  1866.  Thus  at  Jseobabad 
less  than  half  the  amount  of  dond  appears  in  the  eky  In  Jane 
as  compared  with  JIareh,  but  the  relative  hnmiditiis  are  80 
and  18,  sad  the  daily  range  of  temperature  87**6  and  87**4.  If 
we  ezoept  the  diy  arid  wastes  of  Persia  snd  Arabia,  there  h 
perhaps  no  ether  reaion  of  the  alobe  where  the  daily  tsage  of 
temperstort  wproaeaes  that  of  the  vslley  of  the  Indna     Thus 


ia  ue  dry  eumates  of  sndi  places  as  fiaeramsato  (OsUlbralal 
in  snmmer  it  smonnts  only  to  about  80*,  atlladiid  to  87*,  sai 
Jerosslem  84*.  In  centml  dietricte  in  the  eouth  of  KngTsnd 
it  is  aboat  80*;  farther  north  it  fiOls  to  15*:  and  in  the  ialanda 
in  the  north,  whoee  cUmate  is  etrietiy  insular  in  its  ehsiaeter, 
the  sammer  daily  range  ia  only  }0*..     In  Aretio  rsgion%  Sbeih 


ss  Spitsbergen  sad  Boothia  Felix,  the  range  in  winter  varies 
trom,  0**0  to  1**0;  in  Hay,  when  the  sun  has  reappesred  and 
continues  to  rlM  and  set,  it  riaes  to  14*;  bat  ia  July,  when  the 


snn  does  not  set,  the  range  sinks  to  10*. 

But  maximum  and  minimum  thermometers  not  on^ 
show  the  mean  daily  range  of  temperature,  they  are  alio 
of  great  utility  in  giving  obeervations  for  the  determinatioa 
of  mean  temperature.  The  mean  temperature  may  be 
accepted  as  the  mean  of  the  twenty-four  hourly  obaez^ 
tions  of  the  day.  U  with  such  a  system  of  obaervatioa 
daily  readings  of  the  >ff%^w*^««  and  min'™""  thennometer 
be  compared,  the  value  of  the  ktter  ol*«^**Slv^ 
questions  of  mean  temperature  may  be  arrived  •JvP^^ 
series  of  obeervations  of  tins  description  have  bean  made 
atmanypkoes.  The  f oUowing  shows  a  oompanaon  of  tt» 
mean  of  w^'g^wmw*  and  r^»ni™wm  daily  temperatures  ^^^ 
meana  from  obaervationa  made  twenty-four  times  daim 
tha  formar  eaoeeding  tha  latter  meaaa  in  aavlgr  ^ 
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BpriBC 

Summer. 

▲vtamn. 

Wlat«r. 

Tmt. 

Battvk. 

-o-» 

1-0 
0-6 
01 
0-6 
0-5 
0-5 
0-6 
O'i 
0-7 
0-4 

-0-2 
07 
0-6 
0-8 
0-5 
07 
0-5 

o-« 

.0-5 
0-8 
0-8 

-0-2 
07 
0  6 
0« 
07 
07 
0*5 
0-8 
0-1 
0-6    . 
0-8 

-0-2 
0  0 
07 
10 
0-8 
0-6 
0*4 
0-1 

-0-1 
0-0 
0-8 

-0-2 
0*8 
0-6 
0*6 
0« 
0-6 
0-6 
0-4 
0-2 
0-4 
0-8 

Caicatta ^ 

Nertchiixak. 

Btrnaal  .....«..ft ^i— 

Kkiterint*niw-T  T 

TSftia 

VtltttSft 

Gmnwidi  ••■••■■•••••••••'• 

RotlMMiy 

These  results  show  remarkable  nniformity,  and  it  may. 
be  inferred  from  them  that  mean  temperatures  deduced 
from  «>*fc^^T«iiin  and  i«i«immn  ohsenrations  are  about  half 
i  degree  above  the  true  mean  temperature.  In  general 
dimatological  inquiries,  obeerrations  with  these  wermo- 
Bsters  have  the  strong  recommendation  of  supplying  from 
observations  taken  once  a  day  the  data  for  the  determina- 
tion of  the  mean  temperature  and  mean  daily  range  of 
localities ;  to  which  falls  to  be  added  the  further  advantage 
of  giving  results  more  uniformly  comparable  for  different 
pfacc^than  could  be  afforded  by  obseirations  made  with  a 
common  thermometer  at  any  single  hour  or  pair  of  hours 
dsily. 

DaUy  Vanaium  of  Uu  HumidUp  of  Ike  ^tr.— The 
gsseous .  envelope  surrounding  the  earth  is  composed  of 
tvo  atoiosph^res^  quite  distinct  from  each  other, — an 
atmesphere  iA  .dry  air  and  an  atmosphere  of  aqueous 
npour*.  Tbe  dry  air,  which  consists  of  oxygen  and 
Bitiogen,  is  always  a  gas,  fmd  its  quantity  remains  constant ; 
bat  &  aqueous  vapour  does  not4)ontinue  permanently  in 
ilie  gaseoiu  state,  and  the  quantity  present  in  the  air  1% 
by  &  ceaseless  processes  of  evaporation  and  condensation, 
ooostantly  changing.  If  the  aqueous  vapour  remained 
permanently  and  unchanged  in  the  atmosphere,  or  were 
not  liable  to  be  .condensed  into  doud  or  rain,  the  mixture 
vQuId  become  as  complete  as  that  of  the  oxygen  and 
nitrogen  of  the  air.  The  equilibrium  of  the  vapour  atmo- 
iphere,  however,  Js  being  constantly  disturbed  by.  every 
dange  of  temperature,  by  every  instance  of  condensation, 
and  \fj  the  unceasing  process  of  evaporation.  Since  dry 
air  further  materially  obstructs  the  free  diffusion  of  the 
aqueous  vapour,  it  f oUows  that  the  law  of  the  indepMident 
pressure  of  the  Vapour  and  of  the  dry  air  of  the  atmosphere 
bolds  good  only  approximately.  Hie  aqueous  -vapour, 
however,  constantly  tends  to  approach  this  state.  Since, 
then,  the  independent  and  equal  diffusion  of  the  dry  air 
and  the  aqueous  vapour  is,  owing  to  these  disturbing  causes, 
never  reached,  the  important  conclusion  follows  that  the 
bygnHueter  can  never  indicate  more  than  the  local  humidity 
of  the  place  where  it  is  observed.  Hygrometrio  observa- 
tions can  therefore  be  regarded  only  as  approximations  to 
i  true  indication  of  the  quantity  of  aqueous  vapour  in  the 
atmosphere  over  the  place  of  observation.  It  is,  however, 
to  be  added  that,  while  in  certain  cases  the  amount  of  vapour 
indicated  ia  far  from  the  truth,  yet  in  averages^  partiqularly 
long  averages,  a  close  approximation  to  the  real  amount  is 
reached  if  the  hygrometer  be  at  i^  tolerably  well  exposed 
and  carefully  observed. 

Aqueous  vapour  is  constantly  being  ikdded  to  the  air 
horn  the  sur&ces  of  water,  snow,  and  ice^  from  moist 
ni&ces,  and  from  plants.  The  rate.  61  evaporation 
increases  with  an  increase  of  temperature,  because  the 
capacity  of  the  air  for  vapour  is  thereby  increased.  The 
atoioqihere  can  contain  only  a  certain  definite  amount  of 
^piour,  according  to  the  temperature ;  when  therefore  the 
air  has  its  full  complement  of  vapour,  or  when,  in  other 
vorda,  it  is  saturated,  evaporation  ceaseb.  Thus  the  rate 
tf  evaporation  is  greatest  when  the  air  is  driest  or  freest 


from  vapour,  and  least  when  the  air  is  nearest  the  pcnnt  of 
saturation.  Since  currents  of  air  remcrve  the  moister  and 
substitute  drier  air  over  the  evaporating  surfaces,  evapora- 
tion is  much  more  rapid  during  wind  than  in  calm  weather. 
As  air  expands  under  a  diminished  pressure,  its  temperature 
consequently  falls,  imd  it  continues  to  approach  nearer  to 
the  point  of  saturation,  or  become  moister;  and,  as  it 
contracts  imder  an  increased  pressure,  its  temperature  rises 
and  it  recedes  from  the  point  ^f  saturation  or  becomes 
drier.  Hence  ascending  currents  of  air  becomo  moister 
with  every  addition  to  we  ascent,  and  descending  currents 
drier  as  they  continue  to  descendL  . « Thus  as  winds  ascend 
the  slopes  of  hills  they*  become  moister,  but  when  they 
have  crossed  the  summit  and  flow  down  the  other  side 
they  become  drier  in  proportion  to  the  descent,  and  all  the 
changes  may  be  experienced  from  extreme  dryness  to 
saturation  in  the  same  mass  of  air,  which  all  the  time  has 
practically  had  its  amount  of  aqueous  vapour  neither  added 
to  nor  diminished. 

In  an  atmosphere  of  ur  and  aqueous  vapour  perfectly 
mixed,  the  elastic  force  of  each  at  the  surface  of  the  earth 
is  the  pressure  of  each.  In  this  case  the  elastic  force  of 
aqueous  vapour  would  be  the  pressure  of  the  whole  vapour 
in  the  atmosphere  over  the  place  of  observation.  This 
pressure  is  expressed  in  inches  of  mercury  of  the  barometer. 
If  we  suppose  the  total  barometric  pressure  to  be  30*000 
inches,  and  the  ektftic  force  of  vapour  to  be  0745  inch, 
the  pressure  or  weight  of  the  dry  air,  or  air  proper,  would 
be  29*255  inches,  and  of  tCe  aqueous  vapour  0  7i5  inch. 
From  this  it  follows  that  the  ^astio  force  of  vapour  may 
be  regarded  as  indicating  the  quantity  of  aqueous  vapour 
in  the  air  at  the  place  of  observation,  or  it  may  be  desig- 
nated the  absolute  humidity  of  the  air. 

The  diurnal  variation  in  the  ehistic  force  of  vapour  in 
the  air  is  seen  in  its-  simplest  form  on  the. open  sea. 
Qrouping  together  all  the  hygrometrio  observations  made 
on  board  the  *' Challenger  *  on  the  North  Atlantic  at  a 
diatance  from  land,  from  March  to  July  1873  (eighty-four 
days),  we  have  for  that  time  a  mean  elastic  force  of  0*659 
indi,  and  the  following  diurnal  variation  :— 

Inch.  Inoh. 

101.M.  +  -004  er.iL-i-'Oor 

Noon  +  -017  8    „    +  -002 

8r.M.  +  *020  10    „    --005 

4   „    +-017  Midnight  + -008 

'Hence  the  T«ii*imiim  ( ..  -020  inch)  occurs  at  the  hour 
when  the  temperature  oi  the  surface  of  the  sea  and  air 
resting  over  it  falls  to  the  daLy  minimum ;  it  then  rises 
to  the  mean  a  little  after  9  A.]f.,  and  to  the  daily  maTJmum 
(  +  -020  inch)  at  2  P.x.,  when  tiie  sea  and  air  are  also  near 
the  daily  t"*^'"^^""*^,  and  &Us  to  the  mean  shortly  before 
9  p.x. 

Treating  the  oboervations  made  near  land  by  the 
''Challenger"  during  the  same  months,  the  following  is 
the  diunuJ  variation  disclosed : — 


2A.1L--015 
4  „  --020 
0  „  --018 
8   „    --007 


SA.X.--008 
4  „  --OOO 
6  „  --010 
8    „    --008 


10A.X.  +  -014 
Noon  +'011 
2  P.M.  +  •007 
4    „    +016 


6  F.M.     -000 

8    „    --004 

10    ,;    ^'005 

Midnight --007 


The  disturbance  induced  by  proximity  to  land  in  the 
distribution  of  the  aqueous  vapour  in  the  lower  strata  of 
the  atmosphere  is  very  striking.  The  maximum  and 
miTiimntn  no  longer  follow  the  corresponding  phases  of  the 
temperature  of  the  surface  of  the  sea  and  of  tiie  air.  The 
disturbing  agents  are  the  sea  and  land  breezes  and  their 
effects.  Under  the  influence  of  the  land  breeze  the  time 
of  the  minimum  humidity  is  delayed  till  about  6  A.if.;  and 
under  the  influence  of  the  sea  breeze  and  its  effects  the 
amount  of  the  aqueous  vapour  shows  a  secondary  minimum 
from  noon  to  2  p.m.    It  is  to  be  here  noted  that  this  midday 
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mimmuin  oocun  at  Uie  hours  of  the  daj  wheo  lihe  waihat 
of  the  land  is  most  h^hljr  heated,  the  asoending  cnmat 
of  heated  air  rising  from  it  therefore  strongest^  and  the 
lesolting  breese  from  the  sea  towards  the  land  also  strongest 
Now  it  does  not  admit  of  a  doabt  that  the  diminution  in 
the  amount  of  the  aqueous  vapour  noted  on  board  the 
"Challenger"  near  the  shore  points  to  ah  intermixture 
with  the  air  forming  the  sea  breese  of  descending  thin 
air-filaments  or  currents  to  supply  the  place  of  the  masses 
of  air  removed  by  the  am*rftn<^">g  currents  which  rise  from 
the  heated  sur&ce  of  the  land.  At  Batavia^  on  the  north 
coast  of  JaTa»  and  at  Bombay,  the  aqueous  vapour  is  also 
Bulject  to  a  secondaiy  yninimnm  during  the  warmest  hours 
of  tiie  day. 

During  the  summer  months  this  secondary  minimum  is 
beet  marked  at  inland  places  such  as  Peking,  Nertchinsk, 
Barnaul,  Tiflis,  and  Ekaterinburg,  but  the  time  of  its 
occurrence  is  about  two  hours  later  than  it  is  over  the 
North  Atlantic  Over  all  these  pkuies  at  this  season  the 
^y^t^i^^'ng  current  from  the  heated  land  in  the  interior  of 
Aria  is  very  strong.  On  the  other  hand  the  lowering  of 
the  amount  of  aqueous  vapour  scarcely  if  at  all  appears  as 
a  feature  in  the  summer  climate  of  St  Petersburg,  and 
not  at  all  in  that  of  Sitka^  where  the  sea  breeze  is  equally 
not  a  constant  feature  of  the  climate  of  the  district. 

In  the  ezoiMTely  dxy,  rsinlan,  and  hot  dixDAte  of  AlUhAbed,  in 
April  tho  dianud  miwimnm  of  tho  aqueooi  vapour  occnn  firem 
II  xiL  to  6  P.M.,  the  time  of  sbeolnte  miniiniun  b^ng  2  end 
8  P.M.  During  all  other  bonn  of  the  day  the  amount  of  the 
vapour  is  above  th.e  mean,  a  'secondary  minimum  oocnning  fronn 
1  to  4  A.II.  At  Allahahad,  at  thia  time,  the  abeolate  maxi- 
mun  vapour  pnmm  ocean  at  8  A.U.  Quite  limilar  to  this  is 
the  diurnal  distribution  of  the  aqueous  vapoor  in  July  at  Lubon 
had  Ooimbra,  the  minimnm  ooeoning  from  10  A.M.  to  8  p.m.  At 
this  time  of  the  vear  the  climate  of  this  part  of  the  peninsula  is 
hot  and  dry  and  the  rainfall  insiicnificant  in  amount  As  this 
racion  lies  between  the  high  atmospheric  preanue  so  charseteristlo 
a  feature  of  the  meteorology  of  the  Atlantic  in  summer  and  the 
oomparatively  low  preasnre  over  the  continents  southward  and 
testward,  t^e  winds  are  almost  wholly  north-westerly.  In  this 
oonnezion  it  is  instructive  to  note  that  the  time  of  maximum 
Tapour  pressure  is  ttom  4  to  7  A.M..  when  the  velocity  of  the  wind 
Is  near  the  minimnm,  and  the  chief  minimum  vapour  preesni* 
from  noon  to  4  p.m.,  when  the  velocity  of  the  windand  aaoend- 
ing  currents  reach  the  daily. maximum.  Theae  results  show'  that 
the  diminution  in  the  vapour  pressure  during  the  hours  when 
tsmpcnture  is  higjiest^  which  characterises  the  climates  of  larse 
tiictB  of  the  globes  is  due  to  deecending  air-filaments  or  cunente, 
which  necessarily  aooompany  the  ascending  currents  that  rise  ttom 
the  heated  land. 

At  Geneva  during  tiie  summer  months  tiie  vapour  curve  exhibits 
two  daOy  minhna  very  strong  toarked,  the  one  shortiy  before 
ramie  and  the  other  f^om  S  to  4  p.il,  and  two  maxima,  one 
2T  !v***jS  ^^  ^  .^  ^«  from  «  to  10  p.K.;  and  with 
these  the  diurnal  variktiona  of  doad  are  in  aeocrdanceu  The 
peedurly  marked  ftatures  of  the  vapour  curve  at  Qeneva  are 
probably  due  to  the  siie  of  the  lake,  which  b  laise  enourh  to 
give  rise  to  a  decided  breese  during  the  day  from  the  lake  all 
rwmd  ito^ores  uid  during  tiie  iJ^t  to  «  breese  fkom  tiie  Und 
aU  round  upon  the  lake.  On  the  eetting  in  of  the  breese.  the 
mass  of  air  composing  it,  having  been  Ibr  some  time  i«atii«  on 
tiie  lake,  is  rather  moist^  and  ttius  one  of  the  dailvmaidma  ia 
biou«htaboutftom8tollA.ii.  As  tiie  breese  continuea  tiie  air 
s^ply&ig  it  is  neceessrfly  drawn  f^om  the  higher  stiato  of  tiie 
atmosphere  inore  copiously  than  in  different  situations :  and.  havins 
tiius  acquired  increased  drynees  in  tiie  deeeent,  and  having  bUwS 
over  the  lake  for  too  short  a  distance  to  materially  <«fl«2n^  its 
moisture,  the  air  beoomer  constantiy  drier,  till  the  minimum 
fix«n2to4P.ic.  isrewhed  The  lake  breese  tiiereafter  begins  to 
dimmish  in  force,  and  the  air  conseqnentiy  becomes  moisto^  the 
maximum  vapour  pressure  of  the  day  occurs  when  the  lake  breese 
dice  away  and  tiie  land  breese  haa  not  yet  sprang  up.  In  tiie 
winter  montiis,  when  tiiese  breeses  do  not  prSviSTtiiV  curve  of 
diurnal  vapour  preesure  shows  only  one  maximum  and  mjnimt,^ 

The  rdcHve  humidiiy  of  the  atmosphere  must  not  be 
OMifounded  witii  its  vapour  pressure  or  absolute  humidity, 
"Dw  Illative  humidity,  or,  as  it  is  more  frequentiy  called, 
ihehtinadity,  of  the  air  is  the  degree  of  its  ^poach  to 
■atosifioiu    Complete  satoiation  ia  represent^  by  100 


and  air  absolutely  free  of  Tapofmr  by  0,.  the  latter  state  of 
things  never  occurring  in  the  atmoephere,  a  humidity  of 
10  being  of  rare  occurrence  even  in  such  arid  regions  aa 
those  of  Arabia.  The  great  rignificance  of  this  element  of 
climate  is  ia  its  relations  to  the  diathermancy  of  the  air» 
and  consequentiy  to  sokr  and  terrestrial  radiation.  It  is 
supposed  that  perfectiy  dry  air  would  allow  rays  of  heat 
to  pass  through  it  with  at  most  only  a  very  slight 
increase  to  its  temperature  therefrom.  Let»  however,  a 
littie  aqueous  vapour  be  added  to  it^  a  partial  obstruction 
to  the  passage  of  radiant  heat  is  offered,  and  the  tempera* 
ture  of  the  mixture^  or  common  air,  is  sensibly  raised. 
Hence^  other  things  being  equal,  the  less  the  amount  of 
vapour  the  more  are  the  effects  of  radiation  felt»  or  tha 
greater  the  heat  of  the  days  and  the  cold  of  the  nighto. 
The  mefe  amount  of  vapour  in  the  air  does  not  determine 
the  degree  of  radiation,  but  it  is  the  amount  of  vapour 
together  with  a  certain  temperature— in  other  words,  the 
absolute  and  relative  humidity  of  the  air  taken  together — 
that  determines,  the  heating  power  of  the  sun  and  the 
degree  of  cold  produced  by  terrestrial  radiation. 

The  diurnal  variation  of  the  relative  humidity  is  very 
different  from  that  of  the  vapour  pressure,  and  presenta 
features  of  the  simplest  character.  The  following  are  the 
diurnal  variations  from  the  mean  humidity  80  over  the 
North  Atlantic,  from  the  ''CAtallenfler"  observations  in 
1873 :— 


2A.X.  +  S 

10a.ic.-1 

6  P.JC.  - 1 

4  M  +a 

Noon  -2 

8    „       0 

«  »  +1 

8  P.M. -8 

10          +1 

8    „        0 

*   ,.     -8 

Midnight +2 

Thus  the  maTimnm  humidity  occurs  from  midnight  to 
4  A.1C.,  or  when  the  daily  temperature  is  at  the  mmimnm^ 
and  tiie  minimum  humidity  at  2  p.h.,  when  the  tempen^ 
ture  is  at  the  maTimum,  the  curve  of  humidity  being  thus 
inverse  to  that  of  the  temperature.  With  two  slight 
modifications  this  is  the  diurnal  humidity  curve  for  all 
climates  and  seasons.  In  the  cahn  which  intervenes  in 
the  morning  between  the  land  and.  the  sea  breeze  the 
humidity  continues  high,  or  even  increases,  though  at  the 
time  the  diurnal  increase  of.  temperature  has  already  set 
in.  The  other  modification  is  seen  in  the  humidity  curves 
for  Nertchinsk  and  Barnaul  during  winter,  these  curves 
being  not  inverse  but  coincident  with  the  daily  curves  of 
temperature.  In  the  climates  of  Central  Asia  in  winter, 
the  amount  of  vapour  is  very  small,  and  the  increase  to 
the  relative  humidity  during  the  day  is  probably  occasioned 
by  the  more  active  evaporation  from  the  anew  during  the 
day  and  the  stillness  of  the  air  &vouring  the  aocumulatioo 
of  squeoua  vapour  near  tiie  surface  of  the  earth. 

Next  to  the  winds^  the  aqueous  vapour  of  the  atmo- 
sphere, in  the  diverse  ways  in  which  in  different  localitiea 
it  is  distributed  throu^^  the  hours  of  the  day,  plays  the 
most  important  part  in  giving  to  the  different  parts  of  the 
globe  its  infinitely  diversified  nlim^^t^ 

J>*w, — ^Dew  is  deposited  over  the  earth's  surface  on 
comparatively  clear  and  cahn  nigjits.  As  the  cooling  by 
terrestrial  radiation  continues,  the  temperature  of  objects 
on  the  surface  is  gradually  lowered  to  the  dew-point,  and 
when  this  point  is  reached  the  aqueous  vapour  begins  to 
be  condensed  into  dew  on  their  sur&ces.  The  quantity 
deposited  is  in  proportion  to  the  degree  of  cold  ptodueed 
and  the  quantity  of  vapour  in  the  air.  Dew  is  not 
deposited  in  cloudy  weather,  because  clouds  obstruct  the 
escape  of  heat  by  radiation,  nor  in  windy  weather, 
because  wind  continually  renews  the  air  in  contact  with 
the  surface,  thus  preventing  the  temperature  from  falling 
•officientiy  k>w.  When  the  temperature  is  below  SS*,  dew 
UMies  as  it  is  depoaited,  and  iloafv/VYMf  is  produced.  The 
dewrpomt  practically  detecaioaB  the  minimum  temperatnr* 
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of  t&e  night, — ^becaoBe  if  .the  temperatore  falU  a  little 
below  the  dew-point  the  liberation  of  heat  as  the  vapour 
is  condensed  into  dew  speedily  raises  it^  and  if  it  rises 
higher  the  loss  of.  heat  by  radiation  speedily  lowers  it 
ThJB  eonsidetation  suggests  an  important  practical  use  of 
the  hygrometer,  it  being  evident  that  by  ascertaining  the 
dew-point  the  approach  of  frost  or  low  temperature  Hkely 
feo  injure  vegetation  may  be  foi:eseen  and  provided  against. 
JSmnai  OBcitlatiotu  of  the  Barometer, — The  general 
dbaracter  of  the  daily  oedllations  of  atmospheric  pressure 
by  the    two    curves    of'  fig     2.     The    solid 
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YvL  2.— Daily  Oacillotiont  of  Atmospheric  PrMtnrt. 

dotted  line  that  for  Vienna,  these  two  curves  being  to 
a  large  extent  tjrpical  of  diurnal  barometric  oscillations  in 
tropical  and  temperate  regions  as  regards  the  two  maxima 
ind  minima  and  the  time  of  their  occurrence.* 

A  series  of  twelve  maps  of  the  globe  were  'prepared  for 
June^  showing,  for  all  stations  whence  observations  have 
been  obtained,  the  deviations  at  noon,  2  p.ic.,  4  p.m., 
Jbc,  Greenwich  mean  time,  from  the  mean  daily  pressure ; 
md  four  lines  were  drawn  indicating  the  positions  of  the 
two  daily  maxima  and  minima  at  these  hours.  For  fully 
50*  north  and  south  of  the  equator  the  lines  of  maxima 
end  minima  run  north  and  south,  but  in  higher  latitudes 
diese  directions  are  changed,  and  the  changes  are  chiefly 
eoQspienous  as  regards  the  A.1C  maximum  and  the  p.x. 
minimum.  Thus,  for  example,  at  6  p.il  (G.  H.  T.)  the 
Hne  of  p.]f.  minimum  is  for  the  latitude  of  I 


London 

WW.  long. ;  in  30*  N.  lat  it  is  in  35*  W.  long.,  in  which 
the  line  runs  south  as  far  as  30*  S.  lat. ;  its  course  thence 
tmui  south-westwards  to  near,  the  Falkknd  Islands,  60* 
W.  long.  Hence  in  June  the  p.m.  minimum  occurs  about 
Area  hours  earlier  in  the  Falkland  Islands  than  to  the 
south-west  of  Ireland,  thus  showing  in  a  striking  manner 
the  influence  of  season  on  this  phenomenon.  In  the  middle 
lad  hiffher  latitudes  in  summer,  proximity  to  the  jea 
delays  uie  time  of  occurrence  of  the  A.x.  maximum  and 
the  p.]f.  minimum;  whilst  in  continental  situations  the 
AJf.  maximum  occurs  much  earlier  than  in  lower  latitudes, 
tad  the  p.]f.  minimum  nearly  as  late  as  at  places  near  the 
sea.  In  cases  where  the  lines  of  maxima  and  minima 
cross  a  region  such  as  southern  and  western  Europe,- whose 
nrhce  is  diversified  by  large  tracts  of  land  and  sheets  of 
viter,  the  deflexions  are  of  a  remarkable  character. 

Hie  retardation  of  the  time  of  occurrence  of  the  A.x. 
maximum  is  greatest  in  situations  which,  while  eminently 
insular  in  duuracter,  are  at  the  same  time  not  far  from  an 
eztensiTe  tract  of  land.  Of  this  Holland  presents  the  best 
example  in  Europe ;  and  thef«  the  a.x.  maximum,  which 
at  Pens  occurs  at  8  A.X.,  does  not  occur  at  Utrecht  till 
9.30  A.]f.,  at  Amsterdam  tUl  12.30  p.m.,  and  at  Helder  till 
2  P.1C.  There  is  thus  as  regards  the  same  diurnal  pheno- 
menon in  June  a  difference  of  six  hours  between  Paris  and 
Helder:*  Sicily  and  the  south  of  Italy  on  the  one  hand 
sad  Madrid  on  the  other  present  also  the  most  striking 
oontjasts.  Again  at  Sitka  (66*  50*  N.  Ut,  135;  W.  long.), 
^rtuch  has  one  of  the  most  truly  insular  climates  in  the 
vorid,  the  ajc  mft-^^***"*"  is  delayed  to  2.30  P.x. :  whereas 


at  Astoria,  ten  degrees  to  southward,  it  occurs  at  0.30 
A.X.,  and  at  Fort  Churchill,,  in  Nevada,  as  early  as 
7  A.1C  There  is  thus  as  regards  the  same  phenomenon 
a  difference  of  7^  30™  between  Sitka  and  Fort  CSiurchilL 

From  hourly  observations  made  in  this  month  at  the 
base,  the  top,  and  two  intermediate  points  on  Mount 
Washington  (N.  H.)  it  was  found  that  the  time  of  ooour- 
rence  of  the  a.k.  maximum  at  the  base  of  the  mountiui, 
which  is  2898  feet  above  the  sea,  was  8  a.il  ;  at  4059 
feet)  10  .A.1L;  at  5533  feet»  11  a.il;  and  at  the  top, 
6285  feet,  noon.  Hence,  as  regards  tiie  time  of  oceur^ 
rence,  the  influence  of  an  isolated  mountain  like  Mount 
Washington  brings  about  a  result  similar  to  what  is 
observed  in  insular  sitiiations.'  But  the  analogy  js  even 
closer  In  insular  climates  the  minimum  in  the  eariy 
morning  is  very  greatly  in  excess  of  that  in  the  afternoon ; 
and  the  same  ration  is  observed  on  the  top  of  Mount 
Washington,  where  the  former  is  -0*020  inch  and  the 
latter  -0*004  inch.  Again  in  continental  climates  the 
minimum  in  the  eariy  morning  is  much  the  smaller  of  the 
two,  and  the  same  relation  was  observed  at  the  base  of  the 
mountain,  where  the  observed  minima  were  respectively 
0-006  inch  and  0020  inch.  The  differences  presented  by 
the  daily  curve  of  pressure -at  the  top  as  compared  with 
that  at  the  base  of  the  mountain  have  their  explanation  in 
the  effects  which  follow  the  diurnal  range  of  temperature 
As  the  temperature  is  at  the  minimum  at  the  time  of  least 
pressure  in  the  morning,  the  atmosphere  is  more  condensed 
in  the  stratum  between  the  base  and  the  top,  and  conse- 
quently the  barometer  at  the  top  reads  relatively  lower. 
As  the  temperature  continues  to  rise  during  the  day,  the 
stratum  of  air  above  the  base  of  the  mountain  expands^ 
thus  placing  more  air  above  the  barometer  at  the  topy'ho 
that,  while  at  the  base  pressure  begins  to  fall  at  8  A.1L, 
at  the  top  it  continues  t6  rise  till  noon,  simply  from  the 
mechaniod  upheaval  of  the  air  owing  to  the  higher  tempera* 
ture.  In  the  afternoon,  when  the  minimum  at  the  base 
fallsto  -0-020  inch,  it  is  only  -  0-004  inch  at  the  top,  this 
relatively  higher  pressure  at  tiie  top  being  due  to  expansion 
from  temperature.  The  peculiar  feature  of  the  pressure 
curve  at  the  top  is  essentially  a  temperature  effect. 

The  diurnal  oscillations  of  the  barometer  occur  aUke 
over  the  open  sea  and  over  the  land  surfaces  of  the 
globe.  The  Sitmosphere  over  the  open  sea,  as  already 
2iown,  rests  on  a  floor  or  surface  subject  to  a  diurnal 
range  of  temperature  so  small  as  to  render  that  temperature 
practically  a  constant  both  day  and  night.  This  considera- 
tion leads  to  the  vital  and  aU-important  conclusion  that  the 
diurnal  oscillations  of  the  birometer  are  not  caused  by  the 
heating  and  cooling  of  the  earth's  surface  by  solar  and 
terrestrial  radiation  and  by  the  effects  which  follow  these 
diurnal  changes  in  the  temperatuie  of  the  surface,  but  that 
they  are  primarily  caused  by  the  direct  and  immediate 
heating  by  solar  i^iation,  and  cooling  by  nocturnal  radia- 
tion to  the  cold  regions  of  space^  of  the  molecules  of  the 
air,  and  of  its  aqueous  vapour.  These  changes  of  tem- 
perature are  instantly  communicated  throng  the  whole 
atmosphere  from  its  lowennost  stratum  resting  on  the 
earth's  surface  to  the  extreme  limit  of  the  atmosphere, 
which  the  flight' of  meteors  proves  to  be  not  less  than  500 
miles.  There  are  important  modifications  affecting  the 
amplitude  and  times  of  occurrence  of  the  four  prominent 
phases  of  'the  phenomena  observed  over  land  surfaces^  the 
temperature  of  which  is  being  superheated  during  the  day 
and  cooled  during  the  night ;  but  it  is  particularly  to  be 
'  noted  that  the  barometric  oscillations  themselves  are  inde- 
pendent of  ai|y  changes  of  temperature  of  the  floor  on 
which  the  atmosphere  rests. 

Let  us  first  look  at  the  phenomena  in  the  simplest  fonn 
as  found  in  the  Pacific,  or  in  the  midst  of  the  laigest  water 
^,^....-    XVI  — '^-- 
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Inch. 
2  A.IL -0-012 
4  „  0-022 
6  „  0-003 
fl    „        0O28 


Inch. 

6  P.  X. -0-028 

8    ,,       0-004 

10    „       0-013 

Midnight  0-012 


tnrface  of  the  globe.  The  foUowing  are  the  mean  varia- 
tions  of  preasiire  from  obBenrations  made  on  board  tho 
"Challenger,"  September  1  to  12,  1875,  in  mean  ktitude 
1'  8'  S.  and  long.  150*  40'  W^  the  mean  being  29-928 
inches:-:- 

Inch. 

10  A.lf.     0-032 

Koon      0*006 

2  P.M.  -0-048 

4    „     -0-055 

The.  most  striking  feature  in  these  oscillations  is  the 
amplitude  of  the  range  from  the  iuif.  maximum  to  the 
p.ic  minimum,  amounting  to  0*087  inch,  and  the  rapidity 
of  the  fall  from  10  A.u.  to  2  p.m.  The  same  feature 
appears  in  all  means  deduced  from  observations  made  at 
least  12*  on  each  side  of  the  equator. 

From  October  12  to  22,  1875,  in  mean  lat.  35*  V  S.,  long. 
134*  35'  W.,  the  mean  atmospheric  pressure  was  30*298 
inches^  and  the  difference  between  the  A.if.  maximum  and 
the  P.M.  minimum  was  only  0*036  inch ;  and  from  July  12 
to  19,  1875,  in  mean  lat.  36*  16'  N.  and  long.  156* 
11'  W.,  the  mean  pressure  was  30*328  inches,  and  the 
difEeretioe  between  the  A.K.  maximum  and  p.if.  minimum 
was  only  0*025  inch.  Thus,  with  a  mean  pressure  in  tho 
Pacific  about  lat.  35*-36*  K.  and  S.  much  greater  than 
near  the  equator,  the  oscillation  is  much  less,  being  in  the 
North  Pacific  less  than  a  third  of  what  occurs  near  the 
equator.  Similarly,  this  oscillation  is  small  (or  even  smaller) 
In  the  high-pressure  areas  in  the  North  and  South  Atlantic 
as  compared  with  the  same  oscillation  near  the  equator.^ 

It  is  well  known  that  aqueous  vapour  absorbs  the  heat 
rays  of  the  sun  considerably  more  than  does  the  dry  air  of 
the  atmosphere ;  how  much  more  physicists  have  not  yet 
accurately  determined.  Consequently  air  heavily  charged 
with  aqueous  vapour  will  be  heated  directly  by  the  sun's 
rays  as  they  pass  through  it  in  a  greater  degree  than 
comparativedy  dry  air  i&  Now  it  is  shown  further  on  that 
the  -  prevailing  surface  winds  outflow  in  every  direction 
from  the  areas  of  high  mean  pressure  in  the  Atlantic  and 
Pacific  about  lat.  36*  N.  and  S.  Since,  notwithstanding, 
the  pressure  continues  high,  it  necessarily  follows  that  the 
high  pressure  is  maintained  by  an  inflow  of  upper  currents, 
and  as  the  slow  descending  movement  of  the  air  connects 
the  inflowing  upper  currents  with  the  outflowing  prevailing 
winds  of  the  surface,  it  follows  that  the  air  over  high- 
]>resture  areas  is  very  dry,  and  that  it  is  driest  where 
prasore  is  highest  and  the  high-pressure  area  best  defined. 
Henoe  over  the  best-defined  anticydonic  regions  the  air  will 
be  least  raised  in  temperature  through  all  its  height  by 
the  heat  rays  of  the  sun. 

On  the  other  hand,  between  these  high-pressure  areas  of 
the  great  oceans  there  is  a  belt  of  comparatively  low  pressure 
towards  which  the  north  and  south  trades  pour  their 
vapour  unceasingly.  The  atmosphere  of  this  belt  of  low 
pressure  is  thus  highly  saturated  with-  aqueous  vapour 
which  rises  in  a  vast  ascending  stream  of  moist  air  to  the 
higher  regions  of  the  atmosphere.  These  equatorial  regions 
thus  present  to  the  sun  a  highly  saturated  atmosphere 
reaching  to  a  very  great  height.  It  is  in  these  regions 
therefore  that  the  atmosphere  will  be  most  highly  heated 
by  the  sun's  heat  rays  as  they  pass  through  it.  One  of 
the  most  striking  facts  of  meteorology  is  the  suddenness 
with  which  this  barometric  oscillation  increases  in  amplitude 
on  entering  on  these  parts  of  intertropical  regions;  and 
the  rapidity  with  which  its  amplitude  diminishes  on 
advancing  on  the  high-pressure  regions  of  the  horse 
latitudes  is  equally  striking.  The  following  are  the  mean 
oscillations  in  the  middle  regions  of  the  four  great  oceans 
about  lat.  36*  from  the  a.ic  maximum  to  the  p.m.  minimum 
■bout  the  time  of  the  year'  in  each  case  when  the  sun 
is  hi^iest  in  the  heavens : — South  Pacific,    0036  inch ; 


North  Pacific,  0*025  inch^;  South  Atlantic,  0*024  inch; 
and  North  Atlantic,  0'014  inch.  These  amplitudes 
diminish  as  the  ocean  becomes  more  land-lockei  with 
.continents,  or  as  the  anticydonic  region  becomes  better 
defined  and  currents  of  air  are  poured  dOwn  more  steadilj 
from  the  higher  regions  of  the  atmosphere. 

If  the  temperature  of  the  whole  of  the  earth's  atmoephere 
were  raised,  atmospheric  pressure  would  be  dimmf^h<?d^ 
for  the  simple  reason  that  the  mass  of  the  atmosphere 
would  thereby  be  removed  to  a  greater  distance  from  the 
earth's  centre  of  gravity.  Quite  different  results,  however, 
would  follow  if  the  temperature  of  only  a  section  of  the 
earth's  atmosphere  were  simultaneously  raised,  such  as  the 
section  comprised  between  long.  20*  and  60*  W.  The 
immediate  effect  would  be  an  increase  of  barometric 
pressure,  owing  to  ex^ian^ion  from  the  higher  temperature ; 
and  a  subsequent  effect  would  be  the  setting  in  of  an 
ascending  current  more  or  less  powerful,  according  to  the 
differences  between  the  temi)erature  of  the  heated  section 
and  that  of  the  air  on  each  side.  These  are  essentially 
the  conditions  under  which  the  morning  maximum  and 
afternoon  minimum  of  atmosi)heric  pressure  take  place. 

The  earth  makes  a  complete  revolution  round  its  axis 
in  twenty-four  hours,  and  in  t£e  same  brief  interval  the 
double-crested  and  double-troughed  atmospheric  diurnal 
tide  makes  a  complete  circuit  of  the  globe.  The  whole  of 
the  diurnal  phenomenon  of  the  atmospheric  tides  is  there- 
fore rapidly  propagated  over  the  surface  of  tho  earth  from 
east  to  west,  the  movement  being  most  rapid  in  equatorial 
regions,  and  there  the  am]ilitude  of  the  oscillations  is 
greater  than  in  higher  latitudes  under  similar  atmospheric, 
astronomical,  and  geographical  conditions.  Owing  to  the 
rapidity  of  the  diurnal  heating  of  the  atmosphere  by  the 
sun  through  its  whole  height,  some  time  elapses  before  the 
higher  expansive  force  called  into  play  by  the  increase  of 
temperature  can  counteract  the  vertical  and  lateral  resist- 
ance it  meets  from  the  inertia  and  viscosity  of  the  air. 
Till  this  resistance  is  overcome,  tho  barometer  continues 
to  rise,  not  because  the  mass  of  atmosphere  overhead  is 
increased,  but  because  a  higher  temperature  has  increased 
the  tension  or  preiuure.  "When  the  resistance  haa  been 
overcome,  an  ascending  current  of  the  warm  air  sets  in,  the 
tension  begins  to  be  reduced,  and  the  barometer  falls  and 
continues  to  fall  till  tho  afternoon  minimum  is  Teached. 
Thus  the  forenoon  maximum  and  afternoon  minimum  are 
simply  a  temperature  effect,  the  amplitude  of  the  oscillation 
being  determined  by  latitude,  the  quantity  of  aqueous 
vapour  overhead,  and  the  sun's  place  in  the  sky. 

All  observations  show  that  over  the  ocean,  latitude  for 
latitude,  the  amplitude  of  the  oscillations  is  greater  in  an 
atmosphere  highly  charged  with  aqueous  vai)our  and  less 
in  a  dry  atmosphere.  It  is  also  to  be  noted  that  in  very 
elevated  situations,  particularly  in  tropical  regions,  the 
amplitude  ia  greater  pro]x>rtionally  to  the  whole  pressure 
than  at  lower  levels.  This  is  what  is  to  be  expected  from 
the  law  of  radiant  heat  by  which  more  of  the  heat  raya  of 
the  sun  a  absorbed  by  the  air,  and  particularly  hj  its 
aqueous  vapour,  mass  for  mass,  in  the  higher  than  in  the 
lower  strata. 

When  the  daily  maximum  temperature  is  pi^t,  and  the 
temperature  hab  begun  to  fall,  the  air  becomes  more 
condensed  in  the  lower  strata,  and  pressure  consequently 
at  great  heights  is  lowered.  Owing  to  this  lower  pressure 
in  the  upper  regions  of  the  air,,  the  ascending  current 
which  rises  from  the  longitudes  where  at  the  time  the 
afternoon  pressure  is  low  fiows  back  to  eastward,  thus 
increasing  the  pressure  over  those  longitudes  where  the 
temperature  is  now  falling.  This  atmospheric  quasi-tidal 
movement  occasions  the  P.k.  increase  of  pressure,  whidi 
reaches  the  maTimnm  from  9  P.M.  to  midnight^  according 
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to  latitade  atid  geograpliicai  pontion.  This  mA^ntniim  is 
therefore  o&osed  by  aoceaaions  to  the  mass  of  ihe  atmosphere 
orerheady  contributed  bj  the  ascending  corrents  firom  the 
longitades  of  the  afternoon  low  pressure  immediateiy  to 
westward. 

As  midniffht  and  the  early  hours  of  morning  advance, 
these  contributions  become  less  and  less  and  at  length 
cease  altogether,  and  pressure  continues  steadily  to  SXL 
But  between  the  time  when  the  increase  of  pressure  from 
the  overflow  t^^ugh  the  upper  regions  of  the  atmosphere 
ceases  and  the  time  when  pressure  increases  from  the  heat 
lays,  direct  or  indirect,  of  the  returning  sun,  or  during  the 
hours  of  the  night  when  the  effects  of  nocturnal  radia- 
tion are  the  maximum,  pressure  is  still  further  reduced 
from  another  cause.  Radiation  towards  the  cold  regions 
of  space  takes  place,  not  only  from  the  surface  of  the 
^obe^  but  also  directly  from  the  molecules  of  the  air  and 
its  aqueous  vapour.  The  effect  of  this  simultaneous  cool- 
mg  of  the  atmosphere  through  its  whole  height  is  neces- 
sanly  a  diminution  of  its  tension.  Since  this  takes  place 
at  a  more  rapid  rate  than  can  be  compensated  for  by  any 
mechanical  or  tidal  movement  of  the  atmosphere  from  the 
T^ons  acQoining,  owing  to  the  inertia  and  viscosity  of  the 
air,  pressure  continues  to  fall  to  the  morning  minimum. 
This  minimum  is  thus  due,  not  to  the  removal  of  any  of 
the  mass  of  air  overhead,  as  happens  in  the  case  of  the 
afternoon  minimum,  but  to  a  reduction  of  the  tension  or 
pressure  of  the  air  consequent  upon  a  reduction  in  the 
temperature  through  radiation  from  the  aerial  molecules 
towards  the  cold  regions  of  space.  In  the  open  ocean  the 
morning  minimum  is  largest  in  the  equatorial  regions,  and 
it  diminishes  with  latitude;  but  the  rate  of  diminution 
with  latitude  through  anticyclonic  and  other  regions  is 
generally  less  and  more  uniform  than  in  the  case  of  the 
afternoon  minimum. 

The  amplitude  and  times  of  occurrence  of  ther  phases  of 
the  diurnal  barometric  tides  are  subject  to  great  modifica- 
tiona^over   the   land.     The  amplitude  of   the  oscillation 

I  from  the  morning  maximum  to  the  afternoon  minimum  is 
greatest  where  the  atmosphere  is  driest  and  the  sky 
clearest,  and  least  where  the  atmosphere  is  highly  saturated 

I  and  the  sky  more  frequently  and  densely  covered  with 
clouds,  being  thus  generally  the  re\orse  of  what  is  observed 
to  take  place  over  the  open  sea.  The  meteorology  of  India 
affords  ike  most  striking  illustrations  of  this  remark.  At 
Bombay  in  April  during  the  dry  atmosphere  and  clear 
skies  of  the  north-east  monsoon,  the  oscillation  is  0*118 
inch;  but  in  July  during  the  humid  atmosphere  and 
clouded  skies  of  the  south-west  monsoon  it  falls  to  0'067 

I  inch.  In  the  Punjab,  where  the  air  is  drier,  it  is  much 
greater,  rising  in  exceptional  years,  such  as*  1852,  to  0*187 
inch.  The  much  greater  amplitude  of  this  oscillation  on 
land  as  compared  vrith  the  open  sea  ia  entirely  due  to  the 
heating  of  Uie  earth.  By  this  heating  of  the  surface  the 
lower  strata  of  the  air  become  also  highly  heated  and  the 
tension  ia  increased ;  and,  since  the  air  does  not  expand 
freely,  vertically  and  laterally,  from  its  inertia  and  viscosity, 
the  barometer  rises.  When,  however,  the  resistance  is 
overcome,  the  ascending  current  which  sets  in  is  stronger 
owing  to  its   hi^er    temperature^      Since  this    higher 

I        temperature    which  has  its    origin   in  the  superheated 

'  su&ce  is  in  addition  to  the  direct  heating  of  iSiQ  air  by 
the  heat  rays  o£  the  sun  as  they  pass  through  it,  the 
sxxnung  maximom  and  the  afternoon  minimum  over  land 
aie  ho£  more  extreme  than  over  tiie  open  sea.  It  follows 
that  this  oscoSadon  is  much  Jsjger  over  land,  and  largest 
h  cUinates  wjieie  Insoh-tion  is  strongest. 

In  places  abeady  referred  to  where  the  morning  maxi- 
ni:]3n  is  ereatl^  resided,  such  as  Helder,  Sitka,  Valentia, 
sud  7aIzDoaf^  the  aftexnoon  minimum  in  the  summer 


months  is  singularly  small, — so  small  indeed  thai  it  does 
not  fall  so  low  "ks  the  mean  pressure  of  the  day.  This 
peculiarity  in  the  diurnal  barometric  tide  is  in  all  prob- 
ability d^e  to  their  insular  position  to  the  westward  of 
a  more  or  less  extensive  tract  of  land,  by  which  a  tidal 
overflow  is  propagated  through  the  upper  regions  from  the 
continental  towards  the  insular  situations  This  tidal 
overflow  receives  its  impulse  from  the  ascending  current 
from  the  land,  which  rises  sooner  and  stronger  from  inJand 
than  from  insular  situations.  Ou  the  other  hand,  on  the 
open  sea,  and  away  from  land  in  regions  where  the  morn- 
ing maximum  and  afternoon  minimum  are  both  small,  the 
minimum  always  faUs  below  the  mean  of  the  day,  and  the 
time  of  occurrence  of  the  maximum  is  not  retarded  as  is 
the  case  in  insular  situations.  A  map  of  deviations  from 
the  daily  mean  pressure  of  the  morning  minimum  in 
summer  shows,  as  regards  the  middle  and  higher  latitudes^ 
that  it  is  greatest  near  the  sea,  and  least  in  inland  con- 
tinental situations.  Indeed  in  the  interior  of  the  Old- World 
continent  the  dip  in  the  curve  in  the  early  morning  is  so 
small  that  the  minimum  does  not  fall  below  the  daily  mean 
pressure,  but  at  most  places  remains  considerably  above  it. 
The  same  relations  are  seen  in  north-western  Europe,  where 
the  morning  minimum  is -0*020  inch  at  Valentia  and 
Falmouth, -0*018  inch  at  Helder,  and -0*012  inch  at 
Amsterdam,  whilst  at  Kew  it  is  only  -  0*002  inch.  From 
its  compact  form  and  relations  to  the  surrounding  ocean, 
the  Spanish  Peninsula  well  illustrates  the  peculiarities  of 
this  phase  of  the  pressure.  The  deviations  from  the  daily 
mean  pressure  of  the  morning  minimum  are  at  Lisbon 
-0*022  inch  and  Coimbra- 0*011  inch,  but  at  Madrid 
in  the  interior  +  0*009  inch, — ^pressure  in  the  last  case^  just 
as  happens  in  the  interior  of  Asia,  not  falling  so  low  as  the 
daily  mean. 

The  larger  minimum  near  the  sea  arises  from  the  higher 
temperature  there  during  the  night  as  compared  with 
more  inland  situations,  from  which  results  a  tidal  overflow 
through  the  upper  regions  from  the  sea  towards  the  land, 
as  the  temperature  of  the  latter  falls  lower  than  the  sea 
during  the  night.  The  effect  of  this  overflow  is  to  reduce 
the  pressure  over  those  regions  whence  it  proceeds  and  to 
increase  it  in  those  regions  over  which  it  advances.  The 
shallowing  of  the  morning  minimum  is  greatest  in  the 
higher  latitudes  of  continental  climates  and  most  complete 
at  great  elevations,  where  in  some  cases  the  minimum 
vanishes, — in  other  words,  where  the  amount  of  aqueous 
vapour  is  small  and  the  time  is  short  during  which  no  part 
of  the  atmosphere  overhead  is  touched  by  the  sun's  rays. 
Since  the  peculiarity  is  observable  in  the  curves  over  nearly 
the  whole  continent,  appearing  even  in  the  low  latitudes 
of  Calcutta  and  Madras,  it  might  be  suggested  whether  we 
have  not  evidence  here  of  a  vast  tidal  movement  propagated 
through  the  higher  regions  towards  that  trough-like  seotioii 
of  the  atmosphere  as  it  moves  westwards  over  the  continent 
where  the  temperature  of  the  lower  stratA  of  the  air  is 
about  the  minimum  of  the  day  and  pressure  also  about 
the  minimum 

Reference  has  been  made  under  Atmosfherb  to  the 
smallness  of  the  range  from  the  A.x.  maximum  to  the  P.1C 
minimum  in  the  North  Atlantic  during  summer.  Hus 
phase  in  the  diurnal  distribution  of  pressure  ia  represented 
in  fig.  3,  which  shows  for  June  the  mean  amount  of 
the  oscillation  by  lines  of  10,  20,  40,  60,  80,  and  100 
thousandths  of  an  inch,  or  0*010  inch,  0*020  inch,  Sc 
This  abnormality  begins  in  March,  attains  the  maximum 
in  June,  and  terminates  in  October.  It  is  thus  confined 
to  the  warmer  months  of  the  year,  and,  unlike  most 
meteorological  phenomena^  is  not  cuinulative,  but  foUows 
the  sun,  so  that  its  maximum  ^occurs  in  June,  and  not  in 
July  as  that  of  the  temperature  of  the  air,  or  in  August  aa 


124 


METEOROLOGY 


[baBOIOETEIO  0&OIItiJLTlO!l&. 


the  temperature  of  the  sea.  The  smallness  of  this  range 
over  the  North  Atlantic,  which  is  less  than  occurs  in  any 
other  ocean  in  the  same  latitudes,  is .  to  a  large  extent 
caused  by  the  small  dip  in  the  diurnal  curve  of  the  after- 
noon minimum. 


Fia.  3.— Oscillations  of  i5arometer  for  Jane. 


If  the  map  of  the  distribution  of  pressure  over  the  globe 
for  July  be  examined  (fig.  17)  it  is  seen  that  this  part  of 
the  Atlantic  is  occupied  by  a  well-defined  area  of  high 
mean  pressure, — ^higher  indeed  than  occurs  at  any  sea^'.on 
over  any  ocean ;  and  it  is  shown  below  that  out  of  this 
area  the  surface  winds  blow  in  all  directions.'  But,  since 
air  is  constantly  being  drained  out  of  this  region  by 
the  wind  without  diminishing  the  pressure,  it  follows  of 
necessity  that  the  high  pressure  must  be  maintained  by 
aooeosions  of  air  received  from  above  through  the  upper 
currents.  Now  the  regions  whence  such  accessions  can 
come  are  the  upper  currents  which  have  their  origin  in  the 
ascending  currents  that  rise  from  the  heated  plains  of  Africa, 
Europe,  the  belt  of  calms,  and  the  two  Americas  sur- 
rounding the  North  Atlantic.  It  is  evident  that  the  mig'or 
portion  of  each  day's  overflow  of  air  from  the  continents 
through  the  upper  regions  of  the  air  upon  the  Atlantic, 
whether  this  overflow  take»  place  by  connection  currents  or 
from  a  tidal  movement  sinular  to  what  has  been  already 
described,  will  take  place  during  mid  afternoon.  In  other 
words,  the  overflow  will  occur  about  the  time  of  the  after- 
noon minimntn  of  Uie  Atlantic,  thus  dirainialiing  the  dip  of 

this  minitwwm^  and  so  producing  the  abnormally  small  range 
now  under  examination.  It  is  in  favour  of  this  view  that 
the  abnormality  follows  the  sun's  course  and  is  not  cumula- 
tiTe,  and  is  felt  also  on  both  sides  of  the  Atlantic,  even 
although  the  weather  dn  the  east  side  is  dry  and  all  but 
rainless,  and  on  the  west  moderately  moist  and  characterized 
by  a  rather  copious  rainfall  It  is  also  full  of  significance 
that  the  peculiarity  is  most  strikingly  seen  in  that  part 
of  the  ocean  of  the  globe  which  is  dosely  hemmed  in  by 
large  masses  of  lanu. 

If^uenee  of  the  Moon  on  AtmotpKeric  Pretiurt, — Pifteen 
years'  hourly  observations  have  been  made  at  Batavia  and 
discussed  by  the  late  Dr  Bergsma  in  their  relation  to  the 
fainar  day,  which  was  assumed  in  the  calculations  to  com- 
menoe  witii  the  time  of  the  upper  transit  of  the  moon.  The 
result  of  the  inquiry  is  that  atmospheric  pressure  at  Batavia 
has  a  lunar  tide  quite  as  distinctly  marked  as  the  ordinaiy 
diuxoal  barometric  tide,  except  that  its  amplitade  is  mud^ 
len.    The  four  phases  are  these ; — 

1st  msz. +0*0022  inch  St  lunar  hour  1     - 
Istmin.  -0*0021    „  <,        „      7 

Sd  max.  4-0-0025    .,         „        „    18 
8d  min.  -0*0024    „  „        „    19 

The  liinar  tide  has  the  important  difference  that  its  phases 
foUow'the  moon's  apparent  course  much  more  closely  than 
the  ordinary  diurnal  fluctuations  of  the  barometer  follow 
that  of  the  sun.  The  two  maxima  occur  about  Uie  1st  and 
IBth,  and  the  two  minima  about  the  7th  and  19th,  whereas 
these  four  daily  phaaee  of  tbie  diurnal  barometric  fluctua- 
tLoQ  ooaur  with  ieq»6Ct  to  the  son's  apparent  ooorse  from 


one  to  six  hours  later.  It  is  interesting  to  note  that  in  the 
higher  latitudes  in  inland  situations  durii>g  winter,  or  at 
times  and  in  situations  where  the  disturbing  influences  of 
temperature  and  humidity  tend  towards  a  minimum,  the 
times  of  occurrence  of  the  four  phases  of  the  daily  oscilla- 
tion of  the  barometer  approximate  to  those  of  Uie  daily 
lunar  atmospheric  tide. 

Since  a  distinct  lunar  tide  is  traced  to  the  attractive 
influence  of  the  moon,  it  follows  that  th&  attractive 
influence  of  the  sun  will  enter. as  one  of  the  several  causes 
which  determine  the  phases  and  amplitude  of  the  diurnal 
barometric  curve.  It  aUo  follows  from  the  much  less 
attauctive  influence  of  the  sun  than  that  of  the  moon  on 
the  earth's  atmosphere  that  the  effects  of  the  sun's  attrac- 
tion on  the  pressure  will  be  wholly  concealed  by  the  much 
larger  effects  of  the  other  forces  concerned  in  determining 
the  diurnal  oscillation,  except  in  the  case  or  cases,  where 
the  variation  in  the  fluctuation  is  small  at  1  and  7  a.  if. 
and  1  and  7  p.m.  Now  at  places  north  of  lat.  45*  N.  the 
variation  at  1  a.h.  is  small  during  the  winter,  ind  it  is  a 
singular  fact  that  some  years  ago  Rykatchew  of  St 
Petersburg  drew  the  attention  of  meteorologists  to  the 
existence  at  these  northern  stations  of^a  faintly  marked 
third  maximum ;  and  it  is  further  of  importance  to  remark 
that,  at  many  places  where  on  the  mean  of  years  the  third 
maximum  is  scarcely  or  no^"  at  all  marked,  it  appears  in 
the  mean  of  some  of  the  separate  years,  llius,  though  it 
does  not  appear  in  the  mean  of  the  twenty  years  ending 
1873  at  Greenwich  for  January,  it  appears  in  nine  of  the 
individual  years.  It  is  highly  probable  that  this  maxi- 
mum, which  may  be  named  Rykatchew's  maximum  from 
its  discoverer,  is  due  to  the  attractive  influence  of  the  son, 
its  amplitude  and  time  of  occurrence  being  in  accordance 
with  such  a  supposition. 

JXumal  Variation  of  the  Force  of  the.  Wind, — During 
the  three  and  a  half  years'  cruise  of  the  ''Challenger," 
ending  with  May  1876,  observations  of  the  force  and 
direction  of  the  wind  wer^  made  on  1202  days,  at  least 
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Fio.  4.^DivDal  Foroe  of  Wind  tt  8m  and  atsr  LaioA, 

twelve  times  each  day, — 650  of  the  days  being  on  the  open 
sea  and  552  neitf  land.  The  -observations  of  force  were 
made  on  Beaufort's  scale  0-12,  being  the  scale  of  wind- 
foroe  observed  at  sea.  The  mean  diurnal  force  of  .the 
wind  on  the  open'sea  and  near  land  respectively  is  diown 
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in  fig.  4,  where  thd  figures  on  the  left  are  Beaufort's  scale, 
and  those  on  the  right  the  equiyalents  in  miles  per  hour. 
The  solid  line  shows  at  the  different  hours  of  the  day 
the  mean  force  on  the  open  sea,  and  the  dotted  line  the 
mean  force  near  land. 

As  regards  the  open  sea  it  is  seen  that  tbe  diurnal 
Tsriation  is  ezoeedinglj  sinall,  there  being  two  apparent 
slight  maTJma^  about  midday  and  midnight  respectively. 
On  examining,  however,  the  separate  means  for  tiie  North 
and  Sonth  Atlantic,  North  and  South  Pacific,  and  the 
Southern  Ocean,  there  is  no  uniform  agreement  obserrable 
among  their  cnires,  the  slight  variations  which  are  met 
with  being  different  in  eadi  case.  It  follows  therefore 
that  the  force  of  the  winds  on  the  open  sea  is  subject  to 
no  distinct  and  uniform  diurnal  variation.  The  difference 
between  the  hour  of  least  and  greatest  mean  force  is  less 
than  a  mile  per  hour. 

Quite  different  is  it^  however,  with  the  winds  encountered 
by  the  "Challenger"  near  land,  the  force  of  the  wind 
there  giving  a  curve  as  pronouncedly  marked  as  -  the 
ordinary  diurnal  curve  of  temperature.  The  ihinimum 
oeeurs  at  2  to  4  A.1L  and  the  maximum  from  noon  to  4 
TJLt  the  absolute  highest  being  at  2  P.x.  The  curves 
constrncted  for  each  of  the  five  oceans  from  the  observa- 
tions near  land  give  one  and  the  same  result,  or  a  curve 
dosely  accordant  with  the  curve  of  diurnal  temperature. 
The  differences  between  the  hours  of  least  and  greatest 
force  are  as  follows: — Southern  Ocean  6}  miles,  South 
Pacific  4^  miles,  South  Atlantic  3^  miles,  and  North 
Atlantic  and  North  Pacific  3  miles  per  hour. 

In  the  case  of  each  ocean  the  velocity  of  the  wind  on 
the  q>en  sea  is  considerably  in  excess  of  that  near  land, 
but  in  no  case  does  the.  inaximum  velocity  near  land, 
attained  about  midday,  reach  the  velocity  of  the  wind  on 
the  open  sea.  The  650  daily  observations  on  the  open'sea 
give  a  mean  hourly  velocity  of  17^  miles,  whereas  the  552 
near  land  give  a  velocity  of  only  12|^  miles  per  hour.  The 
difference  is  greatest  at  4  A.1L,  when  it  amounts  to  upWftrds 
of  6  miles  an  hour,  but  is  diminished  by  the  rising  tem- 
perature till  at  2  r.]f .  it  is  less  than  3  miles  an  hour. 

At  Uanritiiu,  which  is  situated  within  the  eonth-eaat  trades,  the 
■inhnnm  velocity  of  the  wind  is  9  7  milee  per  hoar,  occurring  from 
}  to  S  A.M.,' from  which  it  rises  to  the  maximmn  18*6  milee  from 
1  to  S  P.M.,  the  inflnence  of  the  ann  being  thns  to  double  the  wind's 
nlodty.  At  Batavia,  aitnated  in  a  region  where  the  mean  baro- 
BMtrie  gradient  is  mnch  emaller,  the  dmerencee  are  still  more  de- 
cided. IVom  1  to  6  A.1L  85  per  cent  of  the  whole  of  the  obeer- 
ntioDs  are  calms,  whereas  from  noon  to  8  p.m.  only  1  per  cent 
m  calms.  ^  In  all  months,  the  minimum  velocity  occnrs  in  the 
eerij  morning,  when  the  temperature  is  lowest,  and  the  maximum 
from  1  to  8  P.M.,  when  the  temperature  is  higheet,  the  mean 
auaimnm  aqd  maximnm  velocttiee  being  to  each  other  as  1  to  21. 
At  Coimbn  the  mean  maximnm  honriy  velocity  is  five  timee 
graater  than  the  minimum  hourly  velocity  in  eommer,  whereas  in 
winter  it  is  only  about  a  half  niore.  At  Yalentia,  in  the  eonth- 
e«et  of  Ireland,  one  of  tiie  windiest  situations  in  western  Europe, 
Oe  three  summer  months  of  1878  gave  a  mean  hourly  velocity  of 
IS-S  mUee  per  hour,  the  mhiimum  eedUating  from  10  to  11  miles 
la  bonr  from  9  P.M.  to •  8  a. M.,  and  the  maximum  exceeding  18 
BOee  an.hoar  from  11  A.M.  to  6  p.m.  The  abeolnte  loweet  hourly 
BMin  was  10  mOee  at  11  p.m.,  and  the  higheet  18  milee  at  1  p.m., 
the  velocity  about  midday  beinff  thns  nearly  double  that  of  the 
Bi^t  Many  obeenrations  might  be  added  to  theee,  including 
thoie  pnbliahed  by  Hann,  Kdppen,  Hambenr,  and  others,  which  go 
te  establish  the  fact  that  the  curves  of  the  diiimal  variation  of  the 
nlodty  of  the  wind  generally  conform  to  the  diurnal  curvee  of 
tanperature.  The  curves  are  meet  strongly  marked  during  the 
meet  months ;  and  the  mairimnm  velodty  oocnis  at  1  p.m.  or 
■hortly  thereafter,  being  thus  before  the  time  of  ooeurrence  of  the 
Bizimum  temperature  of  the  day,  and  the  minimum  in  the  early 
aoming^  or  about  the  time  when  the  temperature  falls  to  the 
toeeet  The  mle  also  holds  good  with  all  winds,  whatever  be  their 
doeetkn.  The.  exceptions  to  this  rule  are  so  few  and  of  such  h 
bad  that  tiisy  are  probably  to  be  attributed  to  causes  more  cr 
i«  ef  a  kcal  diaraeter. 

Hsan  has  shown,  for  a  number  of  jplaoee  in  northern  Europe,  that 
vithaekvskytheTolooitffi  dwMftumtfae  minimum  tQ  the 


maximum,  with  a  sky  half  covered  the  velocity  is  three-fourths 
avcred  the  Telocity  is  oi" 
itrictly  inland  situation  c 


greater,  and  with  a  sky  wholly  covered  the  velocity  is  only  a  haU 
more.  •  On  the  other  hand  at  the  strictly  inland  situation  of  Vienna, 
■  with  a  clear  sky  the  velocity  is  double,  and  with  a  sky  half  covered 


it  is  two-thirds  erea'ter,  but  with  a  covered  sky  the  diurnal  varis« 
tion  in  the  wincrs  velocitv  becomes  irregular  and  faintly  marked. 
Hann  has  also  examined  the  winds  at  Vienna,  and  found  that  winds 
of  a  velocity  not  exceeding  30  kilometres  an  hour  show  a  mean 
diurnal  increase  from  11  kilometres  at  6  a.m.  to  16 '8  at  1  p.m.,  but 
that  winds  of  velocity  exceeding  30  kilometres  an  hour  exhibit  only 
a  faintly  marked  and  irregular  mcrease  of  .velocity  during  the  day. 

In  offering  an  explanation  of  this  remarkable  fact  regard- 
ing the  diurnal  variation  in  the  velocity  of  the  wind  in  all 
climates,  it  is  to  be  remarked  that  the  minimum  velocity 
occurs  when  terrestrial  radiation  and>its  effects  are  greatest^ 
but  the  increase  of  the  velocity  closely  follows  the  sun, 
and  the  maximum  is  reached  nearer  the  time  the  sun 
crosses  the  meridian  than  perhaps  any  of  the  other  maxima 
or  minima  of  meteorology  which  are  dependent  on  the 
sun's  diurnal  course.  It  is  also  to  be  noted  that  the  winds 
over  the  open  sea  are  practically  uninfluenced  by  solar 
and  terrestrial  radiation,  for  there  the  diurnal  curve  of 
variation  in  the  force  of  the  wind  is  all  but  a  straight  line. 
On  nearing  land,  however,  the  wind's  force  eidiibits  a 
diurnal  curve  of  variation  as  distinctly  marked  as,  and 
bearing  a  doee  resemblance  to,  the  analogous  curve  of 
temperature;  while  on  the  land  itself  theee  features 
become  still  more  decidedly  pronoonced.  Lastly,  the 
amount  of  the  diurnal  variation  of  the  temperature  of  the 
surface  of  the  sea  is  less  than  a  degree^  whereas  over  all 
land  surfaces  the  diurnal  variation  of  the  temperatore  is 
large,  even  where  the  ground  is  covered  by  Tegetation,  and 
enormously  large  over  sandy  wastes. 

From  this  it  follows  that^  so  far  as  conoems  any  dizect 
influence  on  the  air  itself,  sohir  and  terrestrial  radiatioQ 
exercise  no  influence  on  the  diurnal  increase  of  the  vekxntjr 
of  the  air  with  the  increase  of  its  temperatuie,^-or,  if  any 
influence  at  all,  such  influence  must  be  altogether  insig- 
nificant, as  is  conclusively  shown  by  the  wind  observations 
of  the  "  Challenger  "  over  each  of  the  five  great  oceans  of 
the  globe.  The  same  observations  show  that  on  nearing 
land  the  wind  is  everywhere  greatly  reduced  in  force. 
The  retardation  is  greatest  during  the  hours  when  the  daily 
temperature  is  at  tiie  minimum ;  and  it  is  particularly  to 
be  noted  that,  though  the  temperature  rises  considerably, 
no  marked  increase  in  the  velocity  sets  in  till  about  9  A.1C, 
when  the  temperature  has  begun  to  rise  above  the  daily 
mean.  From  this  time  the  increase  is  rapid  (see  fiij;.  4) ; 
the  maximnm  is  reached  shortly  after  the  period  of  strongest 
insolation ;  and  the  velocity  fdls  a  little  (but  only  a  little) 
during  the  next  three  to  five  hours,  according  to  seascm, 
latitude^  and  position,  and  falls  again  to  near  Ihe  minimum 
shortly  after  the  hour  when  the  temperature  is  at  the 
mean.  Even  at  the  mftTimnm^  the  velocity  near  land 
faUs  considerably  short  of  the  velocity  which  is  steadily 
maintained  over  the  open  sea  by  night  as  well  as  by  day. 

The  period  of  the  day  when  the  wind's  velocity  is  in- 
creased is  practically  limited  to  the  hours  whep  the  tempera- 
ture is  above  the  daily  mean,  and  the  influence  of  this 
higher  temperature  is  to  counteract  to  some  extent  the  re- 
taridation  of  the  wind's  velocity  resulting  from  friction  and 
from  the  viscosity  of  the  air.  The  increase  in  the  diurnal 
velocity  of  the  wind  is  in  all  probability  due  to  the  super- 
heating of  the  surface  of  the  ground  and  to  the  consequent 
ascensional  movement  of  the  air,  tending  to  counteract  the 
effect  of  friction  and  of  viscoeity  between  the  lowermost 
stratum  of  the  air  and  the  ground.  It  is  of  importance 
in  this  connexion  to  keep  in  view  the  fact  that  in  cloudy 
weather  a  temperature  much  higher  than  might  have  been 
supposed  is  often  radiated  from  the. clouds  down  u^n  the 
earUi's  surface,^  which  accounts  for  the  phenomenon  of  the 
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diimal  ^mriation  in  the  wmd's  yelodtv  ooouning  fra^nently 
also  in  doocly  woeiher.  On  the  otiier  h&nd,  dnzing  the 
nighty  when  tecrestrial  nuliation  is  proceed  mfc  the  tempeia- 
ture  of  the  maftob  faJk  gieatl^,  end  insteed  en  an 
ascensional  movement  in  the  lower  stratom  of  the  air  there 
IB  r&ther  a  tendency  towards  a  deeoensional  movement  (if 
the  wind  be  light  there  is  an  actual  movement)  of  the 
lowest  air  stratom  down  the  slopes  of  the  coonlxy ;  and 
since  the  friction  between  the  wind  and  the  soi^ice  of 
the  earth  is  thereby  increased  the  diomal  velocity  of  the 
wind  falls  to  the  minimum  during  these  hours  (see  also 
p.  166). 

Among  the  most  marked  ezoeptions  to  the  general  rule 
of  the  diurnal  distribution  of  wind  force  may  be  cited  the 
bitterly  cold  furious  blasts  of  wind  encountered  in  narrow 
valleys  in  such  mountainous  regions  as  the  Alps  during 
clear  and  comparatively  calm  nights.  These  are  simply 
the  ont^nsh  of  the  cold  air  pouied  into  the  upper  bau^s 
0t  the  valleys  by  the  deeoensional  currents  from  the  slopes 
wfaieh  the  chilling  effects  of  terrestrial  radiation  set  in 
motion.  On  the  other  hand,  the  air  of  the  valleys  becomes 
heated  and  expands  during  the  day,  thus  giving  rise  to  a 
warm  wind  bk>wing  up  the  valleys^  which,  on  account  of 
the  vi^Kmr  it  carries  with  it  Ircan  the  lower  levels,  fre- 
quent^ covers  the  higher  slopes  and  tops  of  the  mountains 
with  doud  and  driszUng  rain. 

JKwwd  VantOum  in  the  DireOum  of  the  Wind^-^ln  all 
cJimates  near  seas  and  other  large  dieets  of  water,  where 
the  distribution  of  atmospheric  pressure  is  tolerably  equable, 
or  the  barometric  gradient  small,  and  the  sun  heat 
moderately  strong,  land  and  sea  breezes  are  of  daily 
occurrence.  In  such  places  a  breeze  from  the  sea  gradually 
sets  in  in  the  morning,  which  gradually  rises  to  a  stiff 
breeae  during  the  heat  of  the  day  and  again  towards 
evening  sinks  to  a  calm.  Soon  after  this  a  b'-eeze  sets  in 
from  the  land,  blows  strongly  seaward  during  the  nighl^ 
and  dies  away  in  the  mornings  giving  place  to  the  sea 
breeze  as  before.  These  breezes  are  occasioned  by  the 
surface  of  the  land  being  heated  in  a  much  higher  degree 
than  that  of  the  sea  during  the  day ;  the  air  over  the  knd 
being  thereby  made  lighter  ascends,  and  its  place  is 
sop^ied  by&e  cooler  air  of  the  sea  breeze  drawn  land- 
wvd,  and  partly  also  by  descending  cnrtents,  as  shown 
by  the  humidity  observations  of  the  *^  Challenger,"  which 
indicate  increasing  dryness  when  the  sea  breeze  is  strongest. 
Again  during  the  night  the  temperature  of  the  land  and 
of  the  air  over  it  falls  below  that  of  the  sea,  and  the  air  of 
the  land  thus  becoming  heavier  and  denser  flows  over  the 
sea  as  a  land  breeze.  Ab  the  best-marked  and  most  fre- 
quently occurring  cases  of  the  sea  breeze  begin  some 
distance  out  at  sea  and  gradually  approach  the  land,  it  is 
very  probable  tha^  as  suggested  by  Blanf ord,  the  ascend- 
ing heated  air  flows  seaward  as  an  upper  current^  and  that 
the  increased  barometric  gradient  thus  caused  largely 
accounts  for  these  breezes.. 

Sea  and  land  breena  arp  thus  detarminad  by  tha  raUtira  poai- 
tiona  of  tlia  land  and  iti  coaata,  subject  to  a  mrther  modification 
ariaing  tnm  tha  rotation  of  tha  aarth.  Thna  on  the  coaat  of  tha 
Onlf  of  hjomt  tha  aaa  breese  from  the  south  veera  to  aouth-weat 
and  diaa  away  ac  a  weet  wind,  while  the  land  breeze  from  the  north 
flxaduallv  veaia  to  north-eaat  and  diea  away  as  an  cast  wind.  On 
the  ooaat  of  Algeria,  on  tha  other  hand,  the  aaa  breeza  veera  from 
north  to  nortfa-eaat  and  diea  away  in  the  east,  whereaa  the  aouth 
land  hnaia  vaan  to  lonth-weat  and  diea  away  in  the  weat  Sea 
breeaes  also  occur  in  such  unaettlod  climatea  aa  that  of  Scotland, 
whan  the  weather  oonditiona  are  iavourable.  These  conditions  are 
pKSaatad  whan  an  antieydone  overspreada  the  country,  with  its 
aoooonpanying  fine  aettled  weather,  small  vaziation  in  the  dSatri- 
batlon  of  atmoapheric  preasure,  clear  skies,  and  consequently  strong 
win^hina.  Under  these  conditions  the  following  are  the  veeringa^ 
tiie  wind  off  the  coast  of  Berwickshire.  In  the  morning  the  wind  ia 
Borth'West  till  about  10  A.X.,  when  it  veers  to  north,  fiuling  all  the 
tune  tin  floally  it  sinks  to  a  calm.    Alittlobefinanoositapcin^up 


from  north-aast  or  east,  vaan  to  aouth-east  from  2  to  8  V.K.,  where 
it  oontinues  till  7  p.m.,  about  which  time  it  veers  to  south  and  then 
south-weat,  diminishing  in  foroa  and  finally  sinking  to  a  calm.  About 
Bunaet  it  springs  up  from  weat,  veering  to  norui-waat  duriitf  the 
nighty  where  It  contmuea  till  the  following  morning.  The  wiaotlraa 
virtoally  makea  the  round  of  the  compass,  is  atrongeat  tmrn  north- 
weat  and  aouth-east  and  weakest  at  noith-eaat  and  aouth-weat  being 
thus  atrongeat  when  iti  course  is  perpendicular  to  the  line  of  coast 

Tha  ohaenrations  made  by  the  "  Challenger  '*  in  the  re|;ion  of  tha 
north-east  tradea  in  1878  ahow  a  amall  oiumal  variation  in  tha 
direotion  of  the  wind,  the  variation  being  frx>m  E.  47*  6'  K.  at  2 
to  6  ^x.  to  E.  66*  N.  at  10  a^u,  to  2  p.m.,  the  variation  being 
thus  8*  66'  towards  north  during  the  hottest  hours  of  the  day.  At 
ICauritius  observatory,  which  is  several  miles  fitmi  the  sea,  tha 
daily  period  in  the  direction  of  the  wind  ia  from  E.  22*  16'  a 
at  4  A.]f.,  being  the  most  southerly  point,  to  E.  7*  S.  at  1  p.m., 
and  thence  hack  to  E.  22*  15'  S.  at  4  ▲.x.  The  diurnal  varia- 
tion is  16*  16'.  and  thus  the  influence  of  the  sun  impresses  on  tha 
wind  at  this  ooeervatory  a  more  truly  easterly  character. 

At  the  Auatrian  naval  station  at  Pola,  near  the  head  of  tha 
Adriatic,  the  daily  variation  in  the  direotion  of  the  wind  is  well- 
marked.  Starting  from  a  noint  east  of  south  at  5  k.iL,  it  gradually 
veera  round  to  westward,  tne  most  westerly  point,  almoat  due  waet^ 
being  reached  at  6  to  6  p.  v.,  after  which  it  gradually  shifts  back  to 
its  atarting  point  in  the  morning.  Here  we  have  evidently  a  diurnal 
wind-system  different  from  that  of  the  land  and  the  aea  braaieu 
Pola  ia  situated  near  the  south-western  extremity  of  the  peninsula 
of  Istria,  and  the  direction  in  the  early  morning  of  east  by  south  ia 
the  direction  the  wind  would  tike  if  a  small  anticyclone  overspread 
the  peninsula ;  and  the  direction  from  the  weat  m  mid  afternoon 
is  the  direction  the  wind  would  have  at  Pola  if  the  peninsula  were 
occupied  by  a  small  cyclone  with  the  lowest  preasure  in  the  centra. 
Now  the  influence  of  solar  radiation  la  to  fonjo,  through  the 
ascending  current  from  the  heated  land,  a  diminution  of  pr«»nre 
ovur  the  land,— in  other  worda,  what  is  eaaentially  a  cyclone.'  On 
the  other  hand,  during  the  night  the  influence  of  terreatrial  radia- 
tion is  to  generate,  tluough  tha  cooling  of  the  land  and  the  air 
resting  above  it,  a  relatively  higher  atmospheric  pressure  in  the 
interior  of  the  peninsula  with,  iti  characteristic  system  of  o«it- 
blowing  winds. 

At  C^imbra,  in  July  1878.  the  diurnal  variation  of  the  wind's  direo* 
tion  was  frx>m  W.  49*  87'^  N.  at  2  to  6  A.M.  to  W.  83*  15'  N. 
at  4  to  6  P.M.,  the  amount  of  the  variation  being  thus  16*  22'  in  the 
direction  of  west  At  Valentia,  in  the  south-west  of  Ireland,  durin;; 
tiie  summer  months  of  1878  the  diurnal  yariatioil  of  the  wind 'a 
direction  was  from  W.  by  S.  at  7  to  0  A.  x.  to  S.W.  by 
W.  at  6  to  7  P.M.  The  variation  waa  thus  from  a  point  nearly 
south  to  a  point  nearly  south-west^  or  through  nearly  45 
in  the  direction  of  west  On  the  other  hand,  at'  Aberdeen 
during  the  aame  months  of  1878,' the  diurnal  variation  of  tha 
wind'a  direction  was  from  S.W.  at  6  to  7  A.X.  to  S.  by  K  at  12 
to  4  P.M.,  the  variation  being  thus  66*  from  south-west  in  the 
direction  of  east  through  souths  Attention  is  here  drawn  to  the 
exactly  opposite  ways  m  which  the  diurnal  veering  or  shifting  of 
the  wind  takes  places  at  Valontia  and  Aberdeen,  but  particularly  to 
the  important  circumstance  that  in  each  case  the  diurnal  changes 
in  the  wind's  direction  which  actually  occur  are  precisely  those  uat 
would  take  place  on  the  supposition  that  during  the  hottest  honra 
of  the  day  an  ascensional  movement  of  the  air  acta  in  fh>m  the 
heated  lauds  of  the  British  Islands,  and  that  an  in-draught  takes 
place  all  round,  which  with  the  descending  currents  makes  good 
the  loss  caused  by  the  up-draught  Thus  then  both  the  diurnal 
increase  in  the  wind's  velocity  and  the  change  in  its  direction 
which  observation  shows  to  take  place  during  the  hottest  hours  of 
the  day  are  traced  to  the  same  cause,  viz.,  the  heatinjg  of  the 
surface  by  the  sun,  the  heating  of  the  loweat  atratum  of  air  reating 
on  the  surface,  and  the  ascensional  movomenta  which  are  tha  neoea- 
sary  reault 

ft  is  instructive  to  note  that,  at  Nukuss,  at  aome  dlatanoe  to  tha 
south  of  the  Sea  of  Aral,  where  the  summer  direotion  of  the  vind  ia 
northerly^  the  north  component  is  at  the  daQv  maximum  at  4  p.m., 
having  shifted  into  this  direction  ttom  norui-eaat,  where  it  ia  at 
9  A.M.  Much  or  nearly  everything  remains  to  be  done  in  working 
out  this  problem  in  its  practical  details  as  one  of  the  impoitant 
elements  of  climatology,  with  the  view  of  arriving^  at  some  definite 
knowledge  of  the  influence  of  physical  configuration  and  different 
vegetable  coverings  of  the  surface  on  radiation  and  on  the  voloolty 
and  direction  of  the  wind. 

Diurnal  VaricOion  in  the  Amount  of  Cloud, — Mists  and 
fogs  are  visible  vapours  floating  in  the  air  near  the  surface 
of  the  earth,  and  clouds  are  visible  vapours  at  a  consider- 
able height  These  forms  of  visible  vapour  are  all  produced 
by  whatever  lowers  the  temperature  of  the  air  below  the 
dew  pointy — such  as  radiation  from  the  molecules  of  the 
atmosphere  towards  thejid^d^regions^of  jpaoe^  ^simp]« 
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expansion  of  the  air  of  ascending  currents,  the  mixing  of 
cold  air  with  air  that  is  warm  and  moist,  and  the  cooling 
of  the  air  in  contact  with*  the  surface  of  the  earth  when  its 
temperature  has  been  lowered  by  nocturnal  radiation. 

The  forma  of  clouds  are  endless.  Since  clouds  are 
subject  to  certain  distiilct  modifications  fronii  the  same 
causes  which  produce  other  atmospheric  phenomena,  the 
&ce  of  the  sky  may  be  regarded  as  indicating  the  operation 
of  these  causes,  just  as  the  face  of  man  indicates  his  mental 
and  physical  states.  Hence  the  importance  of  the  study 
of  clouds,  and  hence  the  necessity  of  a  nomenclature  of 
clouds  as  the  basis  of  accurate  and  comparable  observations. 
An  adequate  nomenclature  of  clouds  is  still  a  desideratum. 
Luke  Howard's  classification,  which  continues  to  hold  its 
ground  as  a  provisional  nomenclature,  was  proposed  by 
him  in  1803,  and  by  it  clouds  are  considered  as  divided 
into  seven  kinds.  C)f  these,'  three  are  simple  forms,  the 
tunUj  the  ciimviua,  and  the  ttratw ;  and  four  intermediate 
or  Gomponnd^  the  eirro^eumulutj  the  cxrro^raitu,  the 
auMilostratu^  and  the^ctimu/o-ctrTo^ra/us.  nimhuiy  or  rain 
d<md. 

The  cirrus  cloud  consists  of  wavy,  parallel,  or  divergent 
filaments,  which  may  increase  in  any  or  all  directions.  It 
is  the  cloud  of  the  least  density,  the  greatest  elevation,  and 
the  greatest  variety  of  figure.  It  is  probable  that  the 
particles  composing  it  are  minute  crystals  of  ice  or  snow- 
flakes.  The  cirrus  is  intimately  connected  with  the  great 
movements  of  the  atmosphere ;  and  it  is  solely  from  the 
movements  of  the  cirrus  that  we  have  any  direct  krow- 
ledge  of  the  upper  currents  of  the  atmosphere.'  In  recent 
years  much  has  been  done,  particularly  by  Professor 
Hildebrandsson  of  Upsala  and  Clement  Ley,  in  investi- 
gating the  relations  of  this  cloud  to  storms  and  other 
changes  of  weather. 

The  cumulus  is  the  name  applied  to  those  convex  or 
conical  heaps  of  clouds  which  increase  upwards  from  a 
horizontal  base.  They  are  generally  of  a  very  dense 
structure,  are  formed  in  the  lower  regions  of  the  atmd- 
B^ihere,  and  are  carried  along  by  the  aerial  current  next 
the  earth.  They  form  the  tops  of  the  ascending  currents 
which  rise  from  the  heated  ground,  and  have  a  diurnal 
period  so  Well  marked  that  they  are  often  named  the 
"cloud  of  the  day.**  The  form  of  stratus  comprehends 
those  mists  and  fogs  which  in  the  calm  evening  of  a  warm 
summer  day  make  their  appearance  in  the  bottom  of  valleys 
and  over  low-lying  grounds,  and  sometimes  spread  upwards 
over  the  surrounding  country  like  an  inundation;  they 
have  an  equally  well  marked  daily  period,  .and  are 
frequently  called  "the  ''cloud  of  night."  The  cirro- 
cumulus  is  made  up  of  small  roundish  masses,  lying  near 
each  other,  and  quite  separated  by  intervals  of  sky.  It 
may  be  considered  as  formed  from  the  cirrus  by  the  fibres 
of  that  cloud  breaking,  as  it  were,  and  collapsing  into 
roundish  mass^  thus  destroying  the  texture  but  retaining 
the  arrangement  of  that  cloud.  This  singularly  beautiful 
doud  is  commonly  known  as  a  mackerel  sky,  and  is  of 
most  frequent  occartenoe  during  dry  warm  summer  weather. 
The  cirro-stratus  consists  of  horizontal  masses  thinned 
towards  the  ciicomference,  bent  downwards  or  tindulat- 
iag,  and  either  separate  or  in  groups.  Since  this  cloud 
has  great  extent  and  continuity  of  substance,  but  little 
perpendicular  depth  or  thickness,  it  is  the  cloud  which 
most  frequently  fulfils  the  conditions  for  the  phenomena 
of  ooronse,  sokr  and  lunar  halos,  parhelia  or  mock  suns, 
and  paraselenss  or  mock  moons.  The  cumulo-stratus 
IS  formed  by  the  cirro-stratus  blending  with  the  cumulus, 
or  spreading  underneath  it  as  a  horizontal  layer  of  vapour. 
Hje  cumulo-cirro-stratus,  or  nimbus,  is  the  wdlknown 
ram-doud,  which  consists  of  a  cloud  or  system  of  clouds 
from  which  raia  ^is  falling.    At  a  c^osideiable  height  a 
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sheet  of  cirro-stratus  doud  is  extended,  under  which 
cumulus  clouds  drift  from  windward ;  these  rapidly  in- 
creasing unite  and  appear  to  form  one  continuous  grey 
mass  from  which  the  rain  falls.  The  breaking  up  of  the 
lower  grey  mass  indicates  that  the  rain  will  soon  cease. 
When  a  rain-cloud  is  seen  at  a  distance,  cirri  appear  to 
shoot  out  from  its  top  in  all  directions;  and  it  is  observed 
that  the  more  copious  the  rainfall  the  greater  is  the  dis* 
play  of  cirri.  The  cirrus,  cirro-cumulus,  cirro-stratus^ 
cumulo-stratus,  and  nimbus  are  connected  more  or  less 
dosely  with  the  great  atmospheric  movements  of  the 
cyclone  and  anticyclone.  In  what  follows  here  only  the 
amount  of  sky  covered  will  be  taken  into  acooont,  and  not 
the  spedes  of  cloud  covering. 

The  diurnal  variation  in  the  amount  of  doud  in  the  sky 
on  the  open  sea  is  very  smaU.  The  following  are  the  means 
of  two  hundred  and  seventy-seveU  days'  ^HMorvatioDS  on 
board  the  ^'Challenger,"  sUted  in  percentages  of  sky 
covered ; — 
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Two  maxima  are  here  indicated,  the  one  about  or  shortly 
after  sunrise  and  the  other  in  the  early  part  of  the 
afternoon ;  and  two  minima,  the  one  at  noon  and  the  other 
from  sunset  to  midnight  The  difference  between  the 
extremes  is-  only  6  per  cent  x>f  the  sky. 

At  Batavia  the  dailj  niAximnm  is  from  6  to  11  p.m.,  and  the 
miDiiiium  from  8  to  11  am.,  the  extremes  beinff  52  per  oent  at 
9  A.U.  and  69  per  cent  at  7  P.ii.,— a  difference  of  17  per  cent  Of 
four  daily  observations  at  Ma^nritiiu,  the  maximnm  is  60  per  cent 
at  1  P.M.  and  tho  minimum  88  per  .cent  at  6  A.M.  At  Coimbra, 
observations  of  clouds  have  been  made  five  times  daily,  and  six 
years'  results  give  the  maximnm  08  per  cent,  at  9  p.m.  and  the 
minimum  52  per  cent  at  9  jl.m.  At  this  place,  during  July  and 
August,  the  greatest  amount  of  cloud  occurs  at  0  p.m.,  and  in  these 
months  the  rainfall  at  Coimbra  is  very  small.  The*  minimum  i« 
more  pronounced  at  9  a.m.  than  at  any  other  period;  in  winter 
this  j^hase  occurs  about  four  hours  later.  At  the  contin«mtal 
situation  of  Vienna,  during  the  warm  months  of  the  year  the  maxi- 
mum is  at  2  P.M.,  with  a  socondnry  maximum  about  6  a.m.,  and 
tho  minimum  from  10  p.m.  to  2  a.m.  ;  but' during  the  cold  months 
the  maximum  is  at*  6  a.m.  and  the  fttinimum  durin|[  the  evening 
and  ni^ht.  In  the  Rocky  Mountains,  the  chief  maximum,  57  per 
cent,  IS  at  8  p.m.,  with  a  secondary  one  SO  per  cent  at  5  a.m.  ;  and 
the  chief  minimum  20  at  S  a.m.  and  a  secondary  one  29  at  11  p.m. 
At  HoUin^ors  the  maximum  of  cloud  occurs  from  10  a.m.  to  2  r.M., 
and  the  minimum  from  10  p.m.  to  2  a.m. 

Much  yet  remains  to  be  done  with  regard  to  the 
determination  of  the  diurnal  variation  of  cloud,  but  from 
the  above  one  or  two  deductions  of  a  general  character 
may  be  drawn.  A  maximum  occurs  in  the  morning  and 
continues  till  shortly  after  the  sun  has  risen,  and  this 
maximum  is  more  deddedly  pronounced  over  the  open  sea 
than  over  land.  Its  appearance  is  without  a  doubt  due  to 
the  general  cooling  of  the  atmosphere  through  its  whole 
height  by  terrestnal  radiation,  and  ita  disappearance  to 
the  heating  of  the  air,  which  commences  about  sunrise. 
Then  follows  one  of  the  diurnal  minima,  which  continues 
till  midday,  or  a  little  later ;  in  other  words,  it  continues 
till,  owing  to  the  diurnal  heating  of  the  air -by  the  sun,, 
the  ascending  current  has  fairly  set  in.  The  period  of 
this  ascending  current  marks  the  second  maximum,  which 
during  the  warmer  months  is  larger  than  the  morning 
maximum  over  land.  The  cumulus  is  the  characteristic  ' 
cloud  of  this  maximum.  These  clouds  are  merely  the 
summits  of  the  ascending  currents  which  rise  from  the 
heated  land,  where  the  aqueous  vapour  is  condensed  in 
doud  by  the  expansion  which  takes  pUce  with  increase  of 
height. 

These  cumulus  clouds  throw  a  not  unimportant  light  on 
the  behaviour  of  the  ascending- currents  which  rise  from 
the  surface  when  heated  by:.,^^f»i|,— iaismueh  m  frey 
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point  to  ihA  tatib  that  tfaft  oomnt  mwmding  from  the 
mxrfBOb  is.broikBn  xxp  axA  tibareafter  gionped  intQ  flepanto 
weU-defiiiad  ftHonndmg  oaneati^  ivfaieh  are  marked  oat  and 
overtopped  hy  ^eee  comnH ;  and  fortlier  it  la  pzofaabXe^ 
from  tndr  'weltdeflsed  pooitioi],  that  the  air  eompoeing 
the  iwdflnrtthg  oorrente  is  not  only  warmer  bat  alao  more 
humid  than  the  air  in  the  dear,  intertpaoea  t  the  same 
hoigfalQ.:  It  may  alao  be  regarded  aa  }uj^blj  probaUe  thet 
it  IB  down  throng  these  ole^  iDtenpaoes  that  the  deaoend- 
iQg..air-fiIament8  ahape  .their  oooiee  in  their  way  to  take 
the pboeof  the air-moleoalea ihat aaoend .from  the  heated 
aimoe  of  the  earth. 

The  wwondary  -  minimnm  occdra  from  about  sonaet 
ionwaida  dozing  the  time  of  the  pjl  Tw^Timnm  ol  atmo- 
iphflrio  pseaaore.  ^'a  hi^y  aatorated  atmosphare^  which 
ia  BO  chaiaetttiaftio  a  featore  of  many  tropioal  rJimatea  at 
eertain  aeaaoon^  this  time  of  the  day  is-  remaikaUe  for  the 
amount  ol  iolond;  and  it  is  during  dioae  seaaons  and  hours 
that  heat-lightning;  or  li^tning  without  thundnr,  attaina 
ita  annual  and  diurnal  TnaTimufn.  period,  which  is  from  six 
to  eight  lioors  later  than  that  of  thunderstorms.  Tlie 
moruing'  mazimum,  shortly  before  and  after  aunriae^  baa 
two  quite  distinct  and  charaoteristio  clouds  aooompiiBying 
it  One  of  theee  is  the  eumulo«tratus^  which  is  a  con- 
sequence of  the  cooling  of  tiie  atmosphere  thro?^  all  its 
heij^t  by  noeturnal  radiiatioa.  As  the  colouring  d  die 
doudleta  ia  often  singularly  fine^  it  baa  been  a  mirourite 
theme  with  poete  of  all  agea  and  climea.  Tlie  other,  ^Aick 
results  from  the  cooling  of  tiie  surface  of  the  earth,  by 
terrestrial  radiation  and  thence  ol  the  lower  atratnm  of 
the  atmoaphen^  ia  quite  different^  being  a  low  creeping 
mist^  appearing  first  in  low-lying  sitoatipns^  and  mdually 
extending  upwards  as  the  temperatove  fdls.  Fog  is  a 
well-known  form  of  this  doud,  having  its  diurnal  w^^'^itnii^ 
in  the  morning  and  early  part  ol  the  day. 

Dwmal  VanoHon  in.the  Amo/wU  €f  the  JSmmfalt,'-' 
From  the  sixteen  years  during  which  hourly  observations 
of  the  rainfall  were  made  at  Batavia  Dr  Beiguna  baa  given 
a  taUe  ahowing  the  diurnal  variation,  of  which  the  follow- 
ing showB  how  much  per  cent  of  the  total  daily  amount 
f eU  every  two  hours ! — 
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The  diurnal  curve  iof  rainfall  is  thus  Tery  distinctiy 
marked  at  Batavia.  The  minimT^in  u  from  6  to  10  ▲.]£. 
and  the  maximum  from  2  to  6  F.V., — 10*7  per  cent  falling 
during  the  four  hours  ending  10  ▲.]£.,  but  26*7  per  cent 
in  the  four  hours  ending  6  p  jc 

Tho  observations  wtro  urtmngod  and  sv«ru(od  by  Dr  Boinnna 
with  the  view  of  eeeing  how  far  the  phaaci  oTthe  moon  inflnenoe 
the  rainfall.  The  reralte  for  the  «i^t  phaaea  of  the  moon, 
beginning  with  new  moon^  showing  the  mean  amoont  of  rain  in 
twenty-fovr  hoars  during  the  seventeen  yean  ending  1880,  an 
these  :-0"«48,  0-286,  Oofc,  0181,  0"«12,^188,  0  189,  and  0-208, 
and  daily  mean  0*206  inch. .  The  inflnenoe  of  the.moon'a  phases 
on  the  nanlall  at  Batavia  ia  tiina  qnite  decided  from  these  aerenteen 
years ;  for,  whfle  the  mean  daOy  rainlUl  is  0-206  ineh.  it  risss  at 
JUI  moon  to.  0*248  ineh,  from  whidi  time  it  gradnally  lalls  to 
0*181  inch  at  the  third  octant,  riasa  to  0*212  inch  at  the  fourth 
octant,  falls  again  to  0*183  inch  at  the  fifth  oetant^  and  finally 
rises  to  the  maximnm  at  the  time  of  new  moon. 

At  Ooimbra,  where  the  rainlall  haa  been  obaerved  every  two 
hoars  for  the  six  years  ending  1881,  the  meana  ahow  a  minimnm 
of  8*08  inches  from  midnight  to  2  ▲.!€.,  a  i«*»im^Bi  of  4*08  indiea 
from  2  to  4  jlu.,  a  secona  minimnm  of  8*20  inches  ikom  10  a. M. 
to  noon,  and  a  second  mazimnm  firom  2  to  4  p.iCf  Theee  foar 
phases  of  the  rainfall  are  pretty  nearly  aeoordant  with  the  foor 
phasee  of  the  barometric  pressnre,  the  mazimnm  perioda  being 
near  the  timea  of  minimnm  preesare,  arid  the  mitiTmnm  psrioiS 
near  the  timee  of  maiimnm  pressure.  The  rainlall  at  Philsa^nhia 
shows  a  dedded  mazimam  at  8  r.M.  and  minimnm  at  8  jLu.  •  At 
Ttsnn*  during  the  sommer  half  of  the  veer  theie  an  three  inaidma 
and  three  minima  in  the  curve  of  tee  daily  niaiall,  the  chief 


«n>^w>«iM,  which  ia  neaily  dodbls  of  each  Oa  the  other  two, 
ooeuniqg  from  2  to  4  p.m.,  and  the  chief  minimum,  from  8  to  6 
▲.x.  At  this  plaes  the  number  of  hours  of  rain  has  been  recorded,- 
showing  t^vo  maximum  periods,  the  first  firom  2  to  8  ▲.x.  and  tha 
seoond  tnm  4  to  7  p.m.  Since  the  time  of  maximum  amount 
indicatea  a  number  of  hours  for  the  fidl  under  the  mesn  of  the  day, 
it  follows  that  the  showers  from  2  to  4  p.m.  are  often  very  heary. 
At  Prsgue  the  ol^ef  maximum  is  f^m  2  to  6  p.m.  and  the  mfaimnw* 
fh>m  1  to  6  I.M.  •  At  Zeohen  the  maximum  is  from  2  to  7  p.m., 
with  a  secondary  maxlmnm  horn  6  to  8  A.M.,  and  the  mfattnnwi^ 
ttom  midnight  to  4  a.m.  At  Bern  the  mazimum  fall  is  from  7  p.m. 
to  midnight  Twenty-one  years'  observations  at  Calcutta  ahow 
the  maximum  oocnrrenoe  of  rainfall  during  the  rainy  season  from 
June  to  October  to  be  ttom  11  a. m.  to  8  p.m.,  the  absolute  nn^^i'mnm 
beinff  from  2  to  8  p.m.  and  the  minimnm  from  9  p.m.  to  1  A.M.; 
and  durinc  the  hot  dry  seaaon  from  March  to  May  the  wi^yjmwm  i^ 
flram  6  to  8  p.m.,  and  the  minimnm  from  midnight  to  0  A.M. 

Tlie  data  already  oollected  show  the  general  occunenoe 
ol  a  diurnal  maTimnm  from  about  11  A.1C  to  6  p.m.,  and 
this  feature  of  the  curve  is  particularly  well  seen  in  the 
rainfall  of  continental  climates  during  the  summer  half  of 
the  year. .  A  marked  diminution  of  the  rainfcU  is  yery 
generally  observed  from  about  sunset  to  midnight^  when 
the  diurnal  amount  of  doud  in  many  climates  falls  to  the 
minimum,  and  the  OTening  maTimnm  of  atmospheric 
.pressure  take*  piece.  The  time  of  the  morning  mimmnm 
pressure  from  about  2  to  6  A.M.  is^  curiously,  strongly 
marked  in  some  places  with  an  increase^  while  in  others  it 
is  as  strongly  marked  irith  a  diminution,  in  the  rainfalL 
The  I*  Challenger  "  observations  show  that  the  occurrence 
of  rein  on  the  open  sea  is  inyersely  as  tbe  temperatore, 
684  days'  observations  giving  96  cases  from  9  to  4  F.M., 
and  136  from  midnight  to  2  A.M.,  these  being  the  minimnm 
and  manmnm  periods^ 

Dwmal  Vanatim  ^  Tilmiierjl^mnt.— It  has  just  been 
remarked  that  a  prominent  feature  of  the  diurnal  rainfall 
in  continental  climates  during  the  summer  months  is  the 
increased  rainfall  from  about  11  A.M.  to  6  p.m.,  snd  the 
Vienna  observations  point  to  unusually  heavy  falls  occur- 
ring at  these  hours.  This  is  caused  by  the  rains  vduch 
accompany  the .  thunderstorms  of  these  regions.  The 
f oUowihg  table  giyes  for  the  hours  of  the  day  the  times  of 
occurrence  of  thunderstorms  at  Ekaterinburg  in  the  Ural 
Mountains  during  the  fourteen  years  ending  1872 : — 
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Heoee  the  thunderstorms  at  this  place  have  a  diurnal 
period  as  strongly  marked  as  any  other  meteorological 
idienomenaj  and  in  this .  respect  Ekaterinburg  is  iairly 
representative  of  extratropical  continental  climates  during 
For  the  fourteen  years  no  thunder  occurred 
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during  the  six  months  fiom  October  to  Harch.  The  mean 
of  the  six  hottest  months  shows  the  maximum  to  take 
place  from  3  to  4  P.IC  and  the  minimum  from  i  to  j5  A.H., 
these  being  the  times  of  occurrence  of  the  two  minima  of 
preuure. .  At  this  season,  howerer,  the  morning  minimum 
pressure  is  but  faintly  marked  in  such  climates  as  those  of 
Siberia.  During  the  twelve  hours  from.  9  a.h,  to  9  p.h.,. 
vhen  the  temperature  is  above  the  daily  mean,  717  of  the 
^ole  number  occurred,  thus  leaving  only  139  for  the 
t«relve  hours  when  the  temperature  is  below  the  daily 
mean.  The  great  majority  bf  the  thunderstorms  occur 
daring  the  part  of  the  day  when  the  ascensional  movement 
of  the  air  from  the  heated  ground  takes  place,  and  they 
sttsin  the:  maximum  when  the  temperature,  and  this 
upward  movement  are  also  at  the  maximum.  Owing  to 
the  westerly  winds  fVom  the  Atlantic  which  prevail  over 
Europe  anid  western  Siberia  during  summer,  the  ma.viinnm 
ninfall  of  the  year  occurs  over  this  extensive  region  in  this 
season ;  and  the  importance  and  significance  of  the  inq^idry 
into  tills  element  of  climate  lie  in  the  fact  that  the  gxeoter 
portion  of  the  summer  rains  is  discharged  over  these  regions 
bj  the  thunderstorm!  The  "  Challenger  "  observations  on 
the  open  sea  show  the  maximum  occurrence  of  thunder- 
itonns  to  be  from  10  PJf.  to  8  A.M.,  22  being  observed 
during  these  t^n  hours  and  10  during  the  other  fourteen 
hours  of  the  day, — a  result  which  suggests  that  over  the 
ocean  terrestrial  radiation  is  more  powerful  than  solar 
ndiatiou  in  (fusing  vertical  disturbances  in  the  equilibrium, 
of  the  'atmospheres 

Atmospheric  vapour  and  ascending  currents  thus  play 
in  important  jtart  in  the  history  of  these  thunderstorms. 
Where  the  climate  is  dry  and  rainless,  like  that  of  Jerusalem 
is  summer,  thunder  is  altogether  unknown.  On  the  other 
hand,  where  during  a  particular  season  an  anticyclone  with 
its  vast  descending  current  in  the  centre  remains  over  a 
region,  as  happens  over  the  centre  of  the  .old  continent 
during  the  winter,  over  that  region  thunder  is  equally 
unknown  during  that  season.  Further,  in  such  places  as 
Lisbon  and  Ooimbra,  where  the  summer  rainfall  is  small 
tod  its  occurrence  infrequent,  thunderstorms  become  less 
frequent^  and  the  hours  of  their  occurrence  are  later  in  the 
day  than  they  are  before  and  after  the  dry  season. 

The  thnnderstonns  at  Mauritias  call  for  special  notice.  Thiere 
•re  two  maxima  in  the  diurnal  curve,  the  larger  from  noon  to  4 
r.M.  and  the  smaller  from  3  to  0  ▲.!!.,  which  are  near  the  times  of 
tae  barometric  minima ;  and  two  minima,  from  9  p.m.  to  1  iuX. 
and  from  8  to  10  A.  M.,  thoao  bein^  near  the  times  of  the  barometric 
Buzima.  But  the  important  pomt  as  regards  the  thnnderstonns 
of  Mauritius  is  that  for  twelve  years  none  were  recorded  in  Jnne 
and  July,  one  only  in  August,  one  in  September,  and  three  in 
October.  The  annual  ixsriod  of  the  thunderstorms  of  this  island 
tzteads  from  near  the  end  of  October  to  the  middle  of  May,  or 
dorin;;  the  time  of  the  greatest  rainfall,  practically  none  occurring 
daring  the  rest  of  the  year.  But  rain  continues  to  fall  during 
ths  four  months  cf  no  tii under,  the  mean  monthly  rainfall  being 
thru  about  2  indies,  falling;  however,  in  September  to  1*37 
inches.  During  these  four  months,  thersforor  tnere  is  in  the  air 
the  aqueous  yapoar,  and,  thow  being  dry  months,  there  is  the 
condition  of  ascending  currents.  .  Tnere  appears,  however,  to 
be  thon  wanting  another  element  which  seeing  essential  to 
the  electrical  manifestations  of  the  thnndcrstorm,  viz.,  the  con- 
<Iitions  which  give  masses  of  descending  cold  air  along  with 
the  ascending  current  of  warm  moist  air.  During  the  montlis 
vbcn  thunder  is  of  uo  unusual  occurrence  the  high  pressure  of  Asia 
rrpeatedly  advances,  as  Dr  Mcldrum  has  pointed  out,  close  on- 
Uitaritins ;  and  so  frequently  is  tliis  the  case  that  he  considers  the 
belt  of  calnis  bctvrcen  the  two  trade  winds  to  stretch  in  a  Anting 
direction  from  Madagascar  to  Ceylon.  As  long  as  tills  state  of , 
thingi  occurs  with  more  or  loss  frequency,  the  conditions  of  a 
descending  cold  current  of  Lirgo  volume  are  provided,  and  thunder- 
Monns  occur.  But  during  June,  July,  August,  and  September, 
*hen  atinosphcrio  pmsnro  is  low  in  Central  Asia,  and  there  is  an 
snbieken  increase  of  pressure  from  Asia  southii'ards  to  Mauritius, 
■ad  while  Mauritius  remains  in  the  heart  of  the  south-cast  trades, 
the  conditions  of  descending  cold  currents  of  any  considerable 
voloae  are  not  present,  and  thunder  is  there  unluiown  at  that 


Now  in  situations  which  sfTord  the  throe  conditions  of  aqueous 
Tsponr,  ascending  currents,  and  descending  cold  currents,  whilst 
the  diurnal  and  annual  periods  are  quite  distinctly  marked,  the 
phenomena  are  more  unitormly  distributed  through  the  hours  of  the 
day  and  months  of  tlie  ^ear  than  elsewhere.  Pola  and  Fiume,  at 
the  head  of  the  Adriatic,  bein^  shut  in  and  encompassed  by  lofty 
Alps,  are  illustrations.  At  Fiume  tlio  greater  maximum  occurs 
from  11  A.M.  to  4  p.m.  and  the  smaller  from  2  to  4  A.M.,  and  the 
minima  from  10  p.m.  to  1  a.m.  and  6  to  9'  a.m.  While  during  the 
twelve  hours  the  temperature  is  above  the  mean  of  the  day  from 
Hay  to  September  the  number  of  the  thunderstorms  here  was  245 
for  the  nine  years  ending  1879,  the  number  during  the  twelve 
hours  the  temperature  is  under  the  mean  was  186.  The  compara- 
tively  large  number  during  the  colder  hours  of  the  night  ii  no  doubt 
due  to  the  warm  moist  atmosphere  of  this  confined  sea  and  the 
close  proximity  of  the  Alps. 

'  There  is  stul  another  set  of  conditions  favouring  the  develop* 
ment  of  tibnnderstorms  in  certain  climates  which  the  observations 
made  at  StykkisLolm  in  the  north-west  of  Iceland  illustrate. 
During  the  fourteen  years  ending  1879  there  occurred  here  twenty- 
three  thunderstorms,  but  there  was  only  one  in  the  six  warm 
months  from  April  to  September ;  in  other  words,  the  thunder^ 
storms  of  this  Ornate  are  essentially  winter  phenomena.  Further, 
of  the  twenty-three  hours  In  which  they  occuh-ed,  only  three  were 
at  a  time  of  the  day  when  the  sun- was  above  the  horizon,'  viz., 
twice  in  March  and  once  in  September ;  in  other  words,  the  thunder- 
storms of  Stvkkisholm  are  nocturnal  phenomena.  It  is  instructive 
to  observe  tnat  in  the  north  and  north-west  of  Scotland  thunder 
occurs  most  frequently  during  the  night  and  in  vrinter,  whereas  in 
central,  scr.them,  and  eastern  districts  it  occurs  most  frequently 
during  the  day  and  in  summer j — the  thunderstorms  in  the  former 
icaso  approximating  in  type  to  those  of  Iceland  and  in  the  latter 
to  those  of  Ekatermburg.  A  little  reflexion  shows  that  in  north> 
western  Europe  it  is  during. "winter  and  during  night  that  warm 
moist  ascending  and  cold  dry  descending  cc  rents  are  most  fre- 
quently brought  into  close  proiimity  during  the  great  Atlantic 
storms  of  the  season^,  and  it^is  at  the  changes  of  wind,  humidity, 
and  tempeiisture  accompanyinff  the  passage  of  the  centres  of  the 
cyclones  that  the  thunder  peals  are  neanL  .  On  the  other  hand, 
in  the  east  and  south  of  Scotland  it  is  during  the  hot. months 
of  the  year  that  these  ascending  columns  of  warm  moist  air  and 
descending  columns  of  cold  drv  air  are  most  frequently  brought 
together,  and  there,  accordingly,  thunder  with  the  heavy  rains 
which  accompany  it  is  of  most  freouont  occurrence  from  11  a. M. 
to  6  P.M.  from  May  to  September  llieso  essentially  different  types 
of  thunderstorms  have  been  classed  by  Mohnas  heat  thunderstorms 
and  cyclonic  thunderstorms. 

Given  an  initial  difference  of  electric  potential,  it  is  easy 
to  understand  from  the  effects  which  follow  the  sudden 
extraordinary  condensations  of  the  aqueous  vapour  that 
take  place  how  the  most  violent  thunderstorms  are  pro- 
duced. The  difficulty  is  to  account  for  the  production  of 
the  initial  difference  of  electric  potential, — ^how,  for 
example,  in  the  same  great  aerial  current  of  the  south-west 
monsoon,  this  difference  of  potential  is  produced  in  the 
molecules  of  aqueous  vapour  at  Calcutta  but  not  in.  the 
aqueous  vapour  at  Mauritius.  It  is  to  the  physicist  that 
meteorologists  still  look  for  the  explanation. 

Dtumal  Period  in  the  Occurrence  of  the  Whirlwind, 
Watertpoutj  Duet  Storm,  and  ^Tonwufo.— Whirlwinds, 
waterspouts,  dust  storms,  and  tornadoes  are  essentially  the 
same,  differing  from  each  other  only  in  their  dimensions^ 
their  intensity,  or  the  degrees  in  which  the  moisture  is  con- 
densed into  visible  vapour,  while  the  hailstorm  and  the 
rainstorm  are  simply  the  inanner  and  degree  of  the  pre- 
cipitation accompanying  tiiem.  In  several  important 
respects  they  differ  widdy  and  radically  from  cyclones  (see 
Atmobpheke,  vol.  iii.  p.  33).  The  largest  tornadoes  are 
of  so  decidedly  smaller  dimensions  when  compared  with 
the  smallest  cyclones  as  to  admit  of  uq  shading  of  the  one 
into  the  other.  Cyclones  occur  at  all  hours  of  the  day 
and  nighty  whereas  whirlwinds  and  tornadoes  show  a 
diurnal  period  as  distinctly  marked  as  any  in  meteorology. 
Finally,  cyclones  take  place  under  conditions  which  involve 
unequal,  atmospheric  pressures  or  densities  at  the^  same 
heights  of  the  atmosphere,  due  to  inequalities  in  the 
geographical  distri  bution  of  temperature  and  humidity;  but 
whirlwinds  occur  where  for  the  time  the  air  is  unusually 
warm  or  moist,  and  where  ceflfftOft^S^  t^fierat^  m4 
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hnmidity  diminish  with  height  at  an  abnonnally  rapid  rate. 
Qxlones  are  thuB  phenomena  retoilting  from  a  disturbance 
of  the  equilibrium  of  the  atmosphere  considered  horizon- 
taUy,  bat  whirlwinds  and  tornadoes  have  their  origin  in  a 
vertical  disturbance  of  atmospheric  equilibrium. 

.  ApoDg  the  most  remarkable  of  tho  tornado-swept  regions  of  the 
globe  dra  certain  portions  of  the  United  States  ;  and  to  the  oxamina- 
tion  of  these  the  meteorological  service  of  the  States  has  given 
special  attention  by  s  systematic,  careful,  and  minute  observation 
of  the  attendant  phenomena  and  the  destructive  ciTects.  The 
tomadoes  of  the  last  eighty-seven  years,  numbering  about  six 
Irandred,  hare  been  classod  nnder  the  different  States  where  they 
ue  reported  to  have  occurred,  and  fig.  5  shows  this  relative  distribu- 
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tion  pvcr  the  States.  The  areas  of  greatest^  frequency  are  at  lon^ 
distances  from  each  otlier.  That  .{lart  of.  tho  CTcat  basin  lyin^e^ 
west  of  the  Mississippi,  .including,  the  ^States  of  loM-a,  Missouri, 
Kansas;  and  Nebraska,  ii  the  region  in  which  tornadoes  art  most 
frequent  Tornadoes  occur  at  all  seasons,  being  most  frequent, 
however,  from  April  to  Scptcral^r,  and  least  frequent  in  December 
and  January. 

Tho  hour  of  occurrence  of  one  hundred  and  sixty-two  Of  the 
tornadoes  is  given  in  the  official  report  as  follows  : — 


Midt  to  2  A.1C. 

2 

8A.lI.tolO  A.M.     1 

4  P.M.  to   6F.X.  53 

2  A.M.  „   4    „ 

5 

10    „    .,    Noon.    7 

6    1,    1.    8    „      17 

^    fi     II  ^    If 

8 

Noon  „    2  P.M.  18 

8    .1—10    .1        7 
10    „    „    Midt      4 

®       II          •!     8       „ 

4 

2 P.M.,,    4    „     47 

Thus  the  diurnal  period  of  tomadoes  is  analogous  to  the  period 


for  tsmpenitnre,  wind  TcliKsity,  anil  tband&rHtQriJis.  Tho  atmo- 
nhfllie  conditicns  vbitih  appear  invarbbly  toprccedi  the  fonniitian 
of  thetotna^  arB  violent  contrajsts  of  t«iiipcritmre  aud  Imniiiiity 
^nmi^diitdy  to  tho  north  iinJ  rciilli  of  tin?  j-itli  to  hi  traver&cd  by 
the  storm.  It  Ss  klgMy  interesting  to  obiervo  from  fig.  5  tliat  the 
rtffixm  of  most  fluent  occurrence  of  tornadoes  is  the  region 
where  a  large  number  of  the  cyclones  of  the  United  States  appear 
to  origmate  (and  the  same  region  Loomis  has  shown  to  bo  remark- 
able for  violent  contrasts  of  temperature  occurring  within  limited 
spaces  and  times),  and  that,  as  appears  in  the  regions  of  the 
Allaghanies,  they  decrease  in  frequency  with  height 

Fig.  6  shows  the  waterspout  in  different  aspects.  A 
blacfc  cloud  covers  the  sky,  from  which  a  projection  is  let 
down  in  the  form  of  an  inverted  cone,  as  at  A,  which 
Gontinaes  to  increase  and  extend  downwards.  The  sea 
immediately  beneath  is  soon  thrown  into  violent  agitation, 
showing  that  the  whirling  movement  which  began  in  the 
clouds  has  extended  to  the  sea,  and  is  doubtless  continuous 
throughout^  .though  the  portion  of  the  column  from  A 
downwards  is  not  yet  made  apparent  by  the  condensation 
of  its  contained  vapour  into  cloud.  As  the  whirling  move- 
ment of  the  column  becomes  more  intensely  developed,  the 
increased  rapidity  of  the  gyrations  brings  about  incr^ised 
rarefaction  of  the  air  withm,  with  the  inevitable  result  of 
increased  condensation  of  the  vapour  into  cloud  downward. 
The  protrusion  of  the  cloud  and  its  extension  downwards 
are  thus  not  due  to  the  descent  of  vapour  from  the  clouds, 
but  to  the-visible  condensation  of  the  vapour  of  the  spirally 
ascending  air-currents  arising  from  an  increasing  rairefac- 
tion  due  solely  to  the  accelerated  zate  of  the  gyrations,  the 


condensation  being  analogous  to  that  of  the  cloud  seen  ip 
exhausting  an  air-pump. 

Under  each  of  the  columns  of  fig.  6  the  surface  of  the 
sea  is  seen  to  be  more  or  less  heaped  up,  as  well  as  in 
violent  agitation,  showing  that  atmospheric  pressure 
immediately  under  the  gyrating  columns  is  less  than  it  is 
all  round.  On  land,  when  the-  tornado  passes  directly 
over  a  dwelling  house  or  other  closed  building,  it  often 
happens  that  the  whole  building,  walls  and  roof,  is  thrown 
outward  with  great  violence,  the  wreckage  presenting  the 
appearance  of  a  sudden  explosion,  proving  that  atmospheric 
pressure  outside  the  building  was  instantaneously  and 
largely  reduced,  and  the  building  shattered  to  fragments 
by  the  expansion  of  the  air  within.  It  is  in  this  way  that 
the  tornado  docs  some  of  its  most  dreadful  work. 

The  wind  of  the  tornado  reaches  a  velocity  probably 
never  equalled  in  cyclones.  During  the  Ohio  tornado  of 
February  4,  1842,  large  buildings  were  lifted  entire  from 
their  foundations,  carried  several  rods  through  the  air,  and 
then  dashed  to  pieces^  some  of  the  fragments  being  carried 
distances  of  7  and  8  miles ;  and  large  oaks  nearly  7  feet  in 
girth  were  snapped  across  like  reedd.  This  tornado  swept 
on  its  course  at  the  rate-o^  S4-tmles  an  hour,  and  atone 
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place  did  its  fearful  work  in  the  brief  space  of  a  minute. 
The  tornado  which  passed  oyer  Monnt  Carmel  (Illinois), 
June  4,  1877,  swept  off  the  spire,  vane,  and  gilded  ball  of 
the  Methodist  church,  and  carried  it  bodily  15  miles  to 
north-eastward.  The  Yelocitj  of  the  ascending  currents 
which  kept  this  heavy  object  suspended  in  the  air  for  15 
or  20  miles  must  have  been  very  great. 

Of  the  tornadoes  the  progressive  courses  of  which  were 
recorded,  310  advanced  towards  K.K,  38  towards  g.£.,  16 
towards  KN.K,  14  towards  E.,  7  towards  N.N.E.,  5  towards 
E&£^  and  3  towards  S.S.R     The  course  is  thus  always 


Fio.  6. — Fonns  of  Waterspouta. 
towards  some  easterly  direction,  the  great  majority  being 
towards  ^  the  north-east.  The  velocity  of  their  onward 
movement  varied  from  12  to  60  miles  an  hour,  the  average 
being  30  miles  an  hour.  The  time  occupied  in  passing  a 
particular  spot  varied  from  10  seconds  to  half  an  hour, 
die  mean  time  being  nearly  six  minutes  and  a  half.  The 
width  of  the  path  of  destruction  marked  with  debris  and 
other  relics  of  the  violence  of  the  tornado  varied  from  40 
to  10,000  feet»  the  average  being  362  yards.  The  direction 
of  the  whirling  movement  of  the  tornado  was  invariably  from 
right  to  lef  t^  or  the  opposite  of  the  movement  of  the  hands 
of  a  watch,  resembling  in  this  respect  the  vorticose  move- 
ment of  cyclones  in  the  northern  hemisphere.  The  pcussage 
of  the  tornado  cloud  is  often  described  as  accompanied 
with  remarkable  noises,  which  observers  variously  charac- 
terise as  terrible,  deafening,  a  terrific  crash,  the  roaf  of  a 
thousand  traiilb  of  cars,  or  the  uproarious  din  of  innumer- 
able pieces  of  machinery. 

The  usual  position  of  the  gyrating  columns  of  doud  la 
Tertical ;  but  occasionally  a  curving  •  form  or  slanting 
^drection  is  assumed.  It  iB  probe  ble  that  to  these  latter 
forms  many  stationary  or  slowly  moving  dangerous  squaUs 
are  to '  be  referred,  which  spring  up  with  unexpected 
soddenness  in  lakes  and  arms  of  the  sea  in  mountainous 
regions. 

The  dust  storm  of  India,  Arabia,  and  Africa  is  a  well- 
marked  type  of  the  whirlwind.  Pluvious  to  the  outbreak 
of  a  dust  stoirm  the  air  is  unusually  calm  and  sultry,  just 
as  happens  in  the  case  of  the  tornado.  The  simplest  form 
of  the  dust  storm  is.  that  of  a  tall  aerial  column  of  sand 
moving  onwards,  and  drawing  into  itself,  as  it  whirls  round 
in  its  course^  dust  and  other  light  bodies  within  the  sweep 


of  the  strong  axiwmrrents  which  blow  along  the  surface  o! 
the  ground  and  converge  vorticosely  round  the  base  of  the 
column.  A  form  commonly  seen  is  shown  in  fig.  7,  which 
represents  several  dust  columns  grouped  together,  each 
whirling  independently  round  its  own  axis  wi^  incurving 
air-currents  at  the  base,  while  the  whole  group  of  columns 
is  borne  bodily  forward,  and  presents  stoiking  aspects  as 
the  forms  and  relative  positions  of  the  columns  are  changed. 
The  ifhportance  of  the  observations  made  on  dust  storms 
as  leading  to  a  correct  understanding  of  the  whirlwind 
consists  in  this  that  it  affords  conclusive  evidence  that 
there  is  a  strong  inflow  of  the 
air  along  the  surface  of  the 
ground  all  round  vorticosely 
towards  the  base  of  the  whirl- 
wind, and  that  these  same  in- 
flowing aircurrents  afterwards 
ascend  throujgh  the  air  along 
the  central  axis  of  the  whirl- 
wind, carrying  with  them* the 
evidence  of  their  ascent  in  the 
visible  solid  particles  of  dust, 
sand,  and  other  light  objects 
they  whirl  up  wi^  them  in 
their  ascending  course. 

Owing  to  the  extreme  dryness 
of  the  air-currents  involved  in 
the  duat  storm,  the  rarefaction 
generated  by  the  rapidity  of  the 
gyrations  is  insufficient  to  pro- 
duce condensation  of  the  aqueous 
vapour  in  the  interior  of  the 
column.  Quite  different,  how- 
everi  is  it  with  watesspouts  and 
tornadoes,  where,  in  the  great 
majority  of  cases,  the  air  near 
the  surface  before  being  drawn 
into  the  ascending  vortex  is  oi 
a  high  temperature  and  near  the  point  of  saturation. 
From  the  extreme  rarefaction  to  which  these  air^mrrent^ 
are  subjected,  owing  to  their  sudden  ascent  in  a  -rapidly 
gyrating  column,  excessive  condensation  follows,  witii  an 
aqueous  precipitation  at  times  so  astonishing  that  it  can 
only  be  fittingly 
described  as  an 
aerial  torrent  of 
solid  water,  or  an 
aerial  avalanche 
of  hail  and  ice. 

Certain  tracts 
of  the  ocean  in- 
cluded within 
what  may  be 
called  permanent 
anticyclones,  or 
where  atmo- 
spheric pressure 
is  higher  than  all 
round,  are  char- 
acterised by  an 
absence  or  com- 
parative absence 
of  rain.  These 
regions  are  also 
remarkable  for 
clear  skies  and 
strong,  sun  heat 


7.— Dost  StORL 


Similarly  small  anticyclonic  areas  occur- 
ring between  or  in  the  vicinity  of  cyclones  are  characterised 
by  dry  air  and  clea^  skies,  and  it  is  under  these  conditions 
that  the  strongest  sun  heat  ibM^^  1?^h«a.  af  repeate^y 
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happens  in  the  varmer  months  of  the  jear,  anticyclones 
remain  practically  stationary  for  some  time,  the  lowermost 
strata  of  the  air  become  abnormally  heated, — thus  bringing 
about  4  vertical  disturbance  of  the  equilibrium  of  the  atmo- 
sphere out  of  which  whirlwinds  originate.  It  is  under  these 
conditions .  that  white  'squalls  or  fair-weather  whirlwinds 
occur,  the  originatihg  Cause  of  this  special  form  being  the 
great  dryness  of  the  air  due  tq  its  pla!ce  in  the  anticyclone, 
and  the  abnormally  rapid  diminution  of  temperature  and 
hiunidity  with  height  owin^  to  the  strong  insolation  through 
the  clear  dry  atmosphere.  The  clouds  accompanying  ti^e 
white  squalls  are  at  a  great  height,  but  the  commotion  and 
boiling  of  the  sea  under  them  and  following  them  as  they 
drift  onwards  show  that  the  squalls  are  true  whirlwinds, 
the  vapour  column  of  the  waterspout  not  being  formed 
solely  on  account  of  the  extreme  dryness  of  the  air  which 
ascends  the  columns.  The  white  squall  accompanies  fine 
weather,  and  its  appearance  is  sudden,  its  duration  brief, 
and  its  destructive  power  at  times  so  dreadful  that  it  has 
been  known  to  strip  a  ship  of  every  sail  and  mast  in  a  few 
seconds,  and  leave  it  rolling  a  helpless  log  amidst  the 
tremendous  se«^  which  follows  it.  In  sailing  through  such 
regions  a  close  lookout  should  be  made,  particularly  when 
the  weather  looks  singularly  fine,  the  skies  beautifully 
dear,''  the  air  calm  or  nearly  so,  and  the  temperature  and 
moisture  of  the  air  on  board  the  vessel  noticeably  high. 

Diurnal  Period  of  ffcUL—The  hail  here  referred  to  is 
roond,  hard,  and  compact^  and  in  the  form  of  clear  or 
granular  ice,  the  hailstones  sometimes  being  found  when 
broken  across  to  be  composed  of  alternate  kyers  of  these 
two  states  of  ice.  The  following  figures  show  the  number 
of  times  it  has  occurred  during  the  different  hours  of  the 
day  at  Ooimbra  daring  the  last  six  years : — 

Hidt  to  S>Lic.  0.  8  a.m. to  10  a.m.    8  4MC.to6F.x.  8 

2  a.m.,,  4    „  1  10   „   „   Noon    20  6    „   „    8   „  1 

4   „    „  e   „  2  Noon  „    2  p.m.  16  8    „    „  10    „  0 

^   M     fi  9   i>  1  2f.m.„    4   „     18  10    M    ,»    Midt  '0 

A  diurnal  period  is  thus  well-marked  at  Coimbra,  where 
forty-eight  out  of  the  fifty-nine  cases  have  occurred  from 
10  A.1L  to  iF.lL  This  period  is  essentially  the  same  as 
those  calculated  for  a  large  number  of  places  in  representa- 
tive climates,  care  having  been  taken  to  limit  the  inquiry 
to  the  particular  hail  described  above.  The  important 
point  to  be  noticed  in  the  diurnal  period  of  hail  is  that  the 
time  of  maximum  is  about  two  hours  earlier  than  the 
mftTimum  period  of  thunderstorms.  The  maximum  period 
for  the  thunderstorm  is  when  the  ascending  current  from 
the  heated  land  is  at  its  greatest  force  for  the  day ;  but 
the  maximum  period  for  hail  is  some  time  before  the 
Moending  current  has  fully  established  itself,  or  at  that 
time  of  the  day  when  the  vertical  disturbance  of  the 
atmosphere  is  greatest^  in  other  words,  when  atmospheric 
temperature  and  vapour  fall  with  height  at  a  much  greater 
late^  than  the  normal  In  the  higher  latitudes  hail  falls 
almost  exclusively  during  the  warmer  months  of  the  year. 
In  regions  where  the  summer  climate  ia  practically  rainless 
no  hail  falls ;  and  where  the  rainfall  is  small  and  at  distant 
intervals  few  cases  of  hail  occur.  Thusat  Ooimbra,  where 
little  rain  falls  in  summer,  hail  was  recorded  as  having 
fallen  only  once  in  the  six  years  during  the  four  dry  hot 
months  from  June  to  September. 

All  hail  is  probably  connected  immediately  with  whirl- 
winds,  more  or  less  developed;  and  it  is  when  the  hail- 
storm  is  one  of  the  phenomena  attendant  on  the  tornado  or 
on  a  great  thunderstorm  that  it  assumes  its  most  destme- 
tive  form*  The  theory  of  the  formation  of  hail  has  been 
stated  by  Ferrel  in  his  MeU&rci^iealJUteardketfor  the.Ute 
of  the  Coatt  Pilot,  part  E  p.  85.  The  vapomr  earned  ak>ft 
by  the  gyrations  of  the  tornado  is  below  a  certain  height 
condensed  into  cloud  and  rain,  but  above  that  height  into 


snow.  Let  the  ndndrops  formed  below  be  carried  up  into 
the  snow  region  by  the  powerful  ascending  currents  of  the 
tornado  and  be  kept-suspended  there  a  little  while,  and  they 
become  frozen  into  hail  If  now  these  be  thrown  quite 
outside  the  gyrations  of  the  tornado,  they  fall  to  the  earth 
as  a  shower  of  compact  homogeneous  hailstones  of  clear 
ice. of  ordinary  size.  If,  however,  they  are* caught  in  the 
descent  and  carried  in  toward  the  vortex  by  the  inflowing 
currents  on  all  sides,  they  are  again  rapidly  carried  aloft 
into  the  freezing  region.  A-  number  of  such  revolutions 
of  ascent  and  descent  may  be  made  before  they  fall  to  the 
earth.  While  high  up  in  the  snOw  region,  the  hailstones 
receive  a  coating  of  snow ;  but^  while  traversing  the  region 
lower  down  where  rain  yet  unfrozen  is  carried  up,  .they 
receive  a  coating  of  solid  ice.  Thus  alternate  coatings  of 
snow  and  -ice  are  'received,  and  the  number  of  each  sort 
indicates  the  number  of  revolutioj^s  described  before  the 
hailstones  fell  to  the  ground.  When  tha  nucleus  is  com- 
posed of  compact  snow,  as  is  generally  the  case,  the 
hailstone  had  its  origin  high  up  in  the  snow  region  as  a 
small  ball  of  snow,  or  soft  hail  {Graupel  in  German  and 
grSsil  in  French) ;  but  when  it  is  composed  of  clear  ice 
throughout  it  was  formed  in  the  rain  region,  carried  up 
into  Uie  snow  region  and  there  frozen,  and  immediately 
afterwards  fell  to  the  ground. 

MONTRLT,  ASVUAL,  AND  IbKEOULABLT  RAcUBRINO 
PUSNOMSITA. 

The  Temperature  of  the  Sea, — Figs.  8  arid  9,  represent- 
ing the  distribution  of  the  temperature  of  the  surface 
water  of  the  ocean  for  the  two  extreme  months  Febmary 
andf  August^  are  reproduced  chiefly  from  The  Wind  and 
Current  CharU  for  Pacific^  Atlantic,  and  Indian  Oceans, 
published  by  the  British  Admiralty  in  1872. 

In  Fe^nurv  (fi^**  8)  the  tomperature  of  the  rarlaoe  of  the  tea  felU 
to  the  annual  minimnm  over  the  northern  hemiBphere,  and  rises 
to  the  maximum  in  the  eonthem  hemisphere.  'The  courae  «f  the 
iaothermsla  more  cloeely  follows  the  latitudes  in  the  Pacific,  Indian, 
and  South  Atlantic  Oooana ;  but  the  divergence  from  the  latitudee 
ia  great  and  striking  over  the  North  Atlantic.  ,Tbc  wider  and  more 
open  the  ocean  the  more  dbes  the  distribution  of  the  teropermture 
approach  the  norma] ;  and  the  more  confined  the  ocean  the  greater 
is  the  divergence  from  the  normal.  The  key  to  the  anomalovu 
distribution  of  the  temperature  of  the  ocean  is  furnished  by  the 
charts  of  the  distribution  of  atmospheric  pressure  and  the  prevailing 
winds  of  the  globe.  So  far  as  observation  has  gone  it  would  appear 
that  the  surface  cnrrents  are  practically  alto^ther  caused  by  the 
prevailing  winds  over  the  respective  oceans,  subject  to  aoeh  deflexions 
m  their  couraea  aa  are  occasioned  by  the  land. 

In  the  Bottthem  hemisphere  the  currents  on  the  west  side  of  the 
Indian  Ocean  flow  southwards  along  the  east  coast  of  Africa,  and, 
since  the  currents  here  pass  from  lower  to  higher  latitudes,  tJie 
temperature  along  the  whole  extent  of  this  coast  ia  raised  consider- 
ably above  the  uormaL  On  the  other  hand,  since  the  currents  on 
the  west  coast  of  Africa  flow  from  south  to  north— in  other  words, 
from  higher  to  lower  latitudes — the  ocean  cnrrents  whkh  impinge 
oil  this  coast  have  a  temperature  much  under  tlie  nonnal.  The 
winds  and  currents  on  the  coasts  of  South  America  are  precisely 
analogoiu  to  those  of  Africa,  and  the  distribution  of  the  temperature 
of  the  sea  is  also  similar.  The  temperature  of  the  ocean  on  the  east 
coaat  of  that  continent  ia  for  the  aame  latitudea  everywhere  higher 
than  on  the  weat  coaat  Even  in  the  smaller  continent  of  Australia 
the  aame  law  holds  good. 

In  the  northern  hemiaphere  a  diflferent  distribution  of  the  tem- 
perature of  the  aea  ia  aeen  at  this  season.  In  the  Atlantic  the  tem- 
perature is  very  much  higher  on  the  west  of  Europe  than  on  the 
east  of  America.  On  the  east  of  America  from  Wilmington  to 
Boston  occur  the  most  rapid  transitions  in  the  mean  temperature  of 
the  ocean  anywhere  on  the  globe,  the  temperature  falhnff  in  that 
short  diatance  from  70*  to  80*,  whereas  on  the  eaatom  aide  of  the 
Atlantic  theae  isothermala  paaa  (^pe  Yerd  lalanda  and  Spitzbergen 
respectively.  In  the  winter  mbntha  the  prevailing  wincia  of  the 
eaat  side  of  North  America  are  north-westerly,  whilst  in  the  central 
sn4  eastern  portion  of  the  Atlantio  they  are  south-westerly,  thus 
pouring  along  the  east  coast  of  America  the  icy  currents  of  the 
Aretle  purions,  bat  over  the  central  Atlantic  and  along  the  western 
sheres  ot  Snrope  the  warm  waters  of  southeni  duutes.    The 
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mtUdj  and  acmtb-eaaterly  winds-  of  Sctndioayia  in  jrinter  lower 
the  iaothennals  along  theso  coasts.  A  strikiq^  feature  of  the  winter 
iiothennala  of  the  Atlantie  is  the  singnlarly  hu;h  temperatare  alons 
the  eeotrs  stretching  from  Spitsbergen  towards  the  south-west  and 
•xteodinff  in  a  modified  degree  as  far  south  as  the  West  Indies.-  In 
the  Fsdfie  this  featore  of  Uie  mid>oeean  temperatare  is  much  dess 


pronounced,  and  the  excess  of  temperature  on  the  west  of  America 
orerwhat  occurs  in  the  same  latitudes  of  eSsterh  Asia  is  not  so 
great  as 'iha.  difference  observable  between  the  two  sides  of  the 
Atlantic. 

The  highesC  mean  temperature  in  February  (85*)  occurs  in  the 
Indian  .Ocean  to  the  south-west  of  Sumatra,  and  .there,  is  a  patch  the 


Fio.  8.— Isothermala  of  the  Surface  of  the.  Sea  for  February. 


tarnitnra  of  which  is  84*  to  the  north  of  Madagascar.  The 
ksg&st  means  in  the  Atlantic  are  82*  in  the  north-east  angle  of  the 
Guf  of  Omnea,  and^Sl*  off  the  north-east  coast  of  BraziL  In  the 
hd&B  the  highest  are  83*  to  the  north  of  the  Fiji  Islands  and  81,* 
Mtf  the  Maidiall  Islands. 


.  In  August  (fig.  9)  the  southern  half  of  the  Red  Sea  shows  a  msao 
temperature  of  90*,  being  the  highest  mean  recorded  for  the  ocean 
anywhere  at  any  season.  Patches  showing  a  summer  inean  of  8V 
occur  in  the  Chinese  Sea  to  the  east  of  Tonouin,  in  the  Bxy  d 
Bengal  to  the  east  of  southern  India,  about  Socotra,  and  to  the 


Fio.  9.— Isothermols  of  the  Surface  of  the  Sea  for  August. 


*cit  of  Ceatni  America.  But  the  most  extensive  regions  of  high 
l^&pertture  are  in  the  west  of  the  Pacific  between  long.  165* 
K  and  the  Philippines  northward  nearly  to  Japan  and  south- 
*ud  to  New  Guinea,  and  the  Gulf  of  Mexico  and  the  adjoining 
put  of  the  Atlantic  as  far  east  as  long.  57*  W.  A  patch  of 
iBnuit^y  low  temperatare  occufb  in  the  Padfio  a  little  to  the 


west  of  Galapagos,  where  the  mean  is  only  70*,  being  10*  lower  than 
what  occurs  anywhere  else  near  the  equator  at  this  season. 

The  influence  of  currents  is  strongly  expressed  in  the  temperature 
of  all  the  oceans.  In  the  south  of  Asia  the  moosoons  are  S.W., 
S.,  and  S.K  Under  the  impulse  of  these  monsoonai  winds  an 
extensiTe  surface  drift  of  the  wateSrs'^fthe  equatorial  regions  iT 
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euried  nortliwards  towards  Bonfhiem  A«U>  and  epnseqiM^tlj  rery 
high  temperatuiM  cbaractcrize  these  seas  in  sammer.  It  is  instrac< 
tive  to  note  the  effect  on  the  temperatore  of  the  sea,  resulting  from 
the  region  of  high  atmospheric  pressure  in  the  North  Atlantic  at 
thia'setfson.  -  Out  of  this  anticydonic  region  the  winds  Uow  in  all 
dirtetions,  giying  lise  to  suifaoe  currents  ilowing  in  the  safiie  direc- 
tions. •  Thus  to  the  west  of  AMca  the  winds  and  currenti  are  from 
north  to  south  ;  and  hence  the  vemperature  of  this  part  of  the  ocean 
is  abnormally  nduced.  On  the  other  hand,  on  the  west  side  of  this 
high  pressure  area,  the  preTailing  winds  and  currents  are  from  south 
to- north,  and  it  will  he  seen  that  the  temperature  otthe  whole  of 
the  r^oH  swept  by  the  southerly  winds  is  abbormall^  raised.  On 
the  north  side-  of  the  area,  the  winds  and  currenti  are  westerly  as 
far.  as  .about  lomt  85*  W.,  and  orer  that  space  the  isothermals 
follow  the  iNuralleb  of  latitude.  Farther  to  eastward  and  northward 
the  preradling  winds  hecome  south-westerly,  thus  spelling  north- 
wards al^ng  the  western  shores  of  Europe,  by  oceanic  surface  drifts, 
the  warmer  waters  of  southern  latitudes.  Meanwhile  the  currents  of 
cold  water  and  ice  drifts  frOm  the  Arctic  regions  keep  the  tempera- 
ture off  America  to  the  north  of  Newfoundland  at  a  figure  con- 
siderably lower  than  is  obserred'  in  any  other  region  in  the  same 
latitndesr  In  August  similar  relations  exist  as  in  January  between 
the  east  and  wesi  coasts  respectively  of  South  Africa,'  South 
America*  and  Australia,  all  of  which  are  readUy  explained  by  the 
charts  ,<^  mean  atmospheric  pressure  and  tho  resulting  preralent 
winds. 

One  d  the  most  striking  facts  of  ocean  temperature  is  that  the 
temperature  of  the  Southern  Ocean  from  about. 50*  to  60*  Q.  lat 
Is  practically  the  same  in  January  and  August,  a  circumstance  due 
chiefly  to  the  magnificent  icebergs  of  that  ocean. 

The  TempercOure  of  the  Land, — ^In  regions  where  the 
rainfall  is  distributed  through  all  the  months  of  the  year, 
and  where  snow  covers  the  ground  for  only  a  small  part 
of  the  year,  the  mean  temperature  of  the  soil  nearly  equals 
that  of  the  air.  But  when  the  year  is  divided  into  wet 
and  dry  seasons,  and  when  snow  Ues  during  a  considerable 
poiiiou  of  the  yW,  the  mean  annual  tempeiature  of  the 
soil -may  be  above  or  below  that  of  the  air.  The  greatest 
difference  between  the  temperature  of  the  soil  and  that  of 
the  air  occurs  where  the  surface  of  the  ground  is  covered 
during  several  months  with  snow.  Snow  is  a  bad  con- 
ductor of  heat^  and  thus  obsthicts  the  free  propagation  of 
the  cold  produced  by  radiation  downwards  into  the  soil, 
and  the  escape  of  heat  from  the  soil  into  the  air.  In  .this 
way,  over  a  considerable  portion  of  'the  Russian  empire^ 
the  temperature  of  the  soil  ia  considerably  in  excess  of  that 
of  the  air.  Thus  at  a  place  120  miles  south  of  Archangel 
the  temperature  of  the  soil  is  10*  higher  thi^n  that  of  the 
air ;  and  at  Semipalatinsk  it  is  9*  higher. 

The  daily  changes  of  temperature  only  affect  the  soil  to 
depths  of  about  4  feet  The  precise  depth  varies  with 
the  degree  of  the  sun-heat  and  with  the  nature  of  the  soil 
Sindlarly  the  heat  of  summer  and  the  cold  of  winter  give 
rise  to  a  larger  annual  wave  of  heat  propagated  downwaidi, 
the  amplitude  of  which  diminishes  with  the  depth  till  it 
ceases  to  be  perceptibla  PrindpaL  Forbes  showed  from 
observations  on  the  Oalton  Hill,  Edinburgh,  that  the  »rinrt^\ 
variation  is  not  appreciable,  lower  than  40  feet  below  the 
surface,  and  that  under  25  feet  the  change  of  temperature 
through,  the  year  is^AnaUL  The  depth  at  which  the  i^nniiftl 
variation  ceases^  or  where  the  tentperature  remains  constant^ 
is  a  variable  depending  on  the  conductivity  and  specific 
heat  of  the  soil  or  rock,  but  particularly  on,  the  difference 
between  the  summer  and  winter  temperatures,  llie  rate 
at  which  the  annual  wave  of  temperature  is  propagated 
downwards  is  so  slow  that  at  Edinburgh,  at  a  depth  of  24 
f eet|  the  highest  annual  {^m|)erature  does  not  occur  till 
January  4,  and  the  lowest  till  about  July  13,  thus  revert- 
ing the  seasons  at  this  depth.  At  Qreenwidb,.  at  a  depth 
of  25}  feet^  these  phases  of  the  annual  temperature  occur 
on  November  30  and  June  1: 

Professor Ererstt-itt  the  Snort  itflht  SrUish  AttoeCtOiMior  1879 
lias  snmmanxed  the  results  of  the  observations  of  undergronnd  tem- 
pn^ue.  The  temperatore  of  the  euxfaoe  of  the  ground  is  not 
smdblv  influenced  by  the  flow  of  heat  from  betew  upwards,  but  is 
dstsnniiisd by atmo^iherios&dssttonomical conditions.    Tbeton- 


sersturo  gra^entjs  defined  as  ths  Itts  of  increase  of  the  tempentnre 
downwaids,  and  it  may  be  taken  as  sveraging  one  degree  Fahrenheit 
for  every  60  or  00  fee^  the  exact  rate  in  parucnlar  cases  being  very 
vuiable.  Thus  the-temperatnre  gradient  of  the  soil  is  sbont  Urt*- 
times  steeper  thau  the  tempiBratnre  gradient  of  the  air.  The 
temperature  gradient  is  steepest  beneath  gorges  and  least  steep 
beneath  ridgee ;  and  hence  the  undergronnd  annual  isothsnnals  are 
flatter  than  the  uneven  surfaces  above  them.  This  is  the  case  even 
with  the .  uppermoet  isothermal  el  the  sofl,  snd  the  flattening 
•increases  as  we  pass  downwards  until  at  a  considerable  depth  they 
become  horizontal  Where  the  surface  of  the  sround  and  the  iso- 
thermal surfaces  beneath  it  are  horizontal,  the  flow  of  heat  is  verti- 
cal, and  the  same  quantity  of  heat  flows  adross  sll  sections  which 
lie  in  the  same  verticaL  In  this  case  the  flow  across  a  horizontal 
jsrea  of  unit  size  is  equal  to  the  product  of  the  temperature  gradient 
-by  the  conductivity,  if  the  latter  term  be  used  in  an  extendM  sense, 
so  that  it  indndes  convection  by  the  peroolatioa  of  water,  as  well 
as  conduction  proper ;  and  hence,  in  comparing  different  stnta  ia 
the  same  vertical,  the  gradient  varies  in  the  uverse  ratio  of  the 
'conductivity. 

Since  the  effects  of  the  cold  generated,  by  nocturnal  radiation 
mostly  accumulate  on  the  surface  of  the  earth,  but  the  effects  of 
solar  radiation  are  spread  to  some  height  by  ascending  currents  from 
the  heated  ground,  it  might  be  expected  that  the  annual  tempera- 
ture  of  the  surface  layer  ci  the  soil  would  be  lower  than  that  oi  the 
air  resting  over  them.  Obserrationa  prove  that  such  is  the  case. 
Springs  which  have  their  souroes  at  neater  deptha  than  that  to 
wnich  the  annual  variation  penetrates  nave  a  constant  temperature 
throughout  the  year,  and  if  they  do  come  from  a  depth  considerably 
greater  than  thu  they  may  be  rsgarded  as  giTinc  a  very  close 
approximation  to  the  mean  annual  temperature  of  tne  blaoa.  Tho 
temperature  of  cellars  is  also  very  near  the  mean  annual  temperatore 
of  the  locality;  at  any  rate 'this  temperature  may  be  secured  for 
pellars  anywhera 

DUtrHnOion.  of  Ttmperahtre  in  the  Atmosphere. — Of  the 
larger  problems  of  meteorology,  the  distribution  of  tempera- 
ture in  the  atmosphere  over  the  land  surfaces  ol  the  globe 
was  the  first  that  received  an  approximate  solution  (by 
Humbolclt).  But  as  regards  the  ocean,  which  comprises 
three-fourtiis  of  the  eaiih's  surface^  the  ^question  of  the 
monthly  and  annual  distribution  c^  temperature  in  the 
atmosphere  over  it  can  scarcely  yet  be  said  to  have  been 
seriously  looked  at  The  isothermals  ol  the  temperature 
of  the  atmosphere  which  cross  the  ooeand  continue  still  to 
be  drawn  essentially  from  observations  made  on  tiie  islands 
and  along  the  coasts  of  these  oceans.  The  fir^  step 
towards  the  solution  of  this  vital  problem  in  eUmatology 
and  other  branches  of  meteorology  is  the  construction  of 
charts  of  mean  monthly  temperature  of  the  surfi^e  water 
of  tiie  sea  over  all  parts  of  the  ocean  from  which  obeerva' 
tions  for  the  purpose  are  available.  In  prosecuting  this 
line  of  inquiry,  excellent  work  has  been  done  by  the 
Meteorological  Office  as  regards  parts  of  the  Atlantie 
between  the  tropics  and  the  ocean  to  the  south  of  Africa^ 
and  also  by  the  Dutch,  French,  and  Qerman  meteorologists. 
With  such  charts  it  would  sot  be  difficulty  by  a  careful 
comparison  during  the  same  intervals  of  time' between  the 
temperature  of  the  surface  of  the  sea  and  that  of  the  air 
resting  over  it^  to  construct  monthly  charts  of  the  tempera- 
ture of  the  atmosphere  over  the  oceans  of  the  ^obe. 

In  this  connexion  the  whole  of  the  observations  of  the  tempera- 
tores  of  the  sir  and  sea  made  on  board  the  "Challenger"  have  ooea 
examined,  and  sorted  into  one  hundred  and  seventy-four  groups 
according  to  geographical  position,  and  the  differencee  enterM  on  a 
chart  of  the  route  of  the  expedition.  In  the  Soathem  Ooeaa  between 
latitudes  45*  and  60*  the  temperatore  of  the  ssk  was  lower  than 
that  of  the  air,  the  mean  difference  being  1**4.  The  traoperatnro 
of  the  air  is  here  hicher  owing  to  the  prevailing  W.K.W.  winds, 
and  that  of  the  sea  Tower  owing  to  the  numerous  ioebeigs.  To 
south  of  lat  SO*  S.  the  sea  was  neariy  2*1)  warmer  tiian  the  air, 
the  result  in  this  case  being  due  to  the  open  ssa,  which  kern  up  a 
higher  surface  temperature,  and  to  an  increased  prevalsnes  m  thsso 
higher  latitudes  of  southerly  winds,  thus  lowering  ths  tsmpsratua 
of  the  air.. 

The  period  dnrinff  whioh  the  temperature  of  ths  ssa  exosedsd 
that  of  the  air  was  from  June  1874  to  Haroh  1676,  or  dorftag  that 
part  of  tile  emiss  from  Sydney  to  New  Zesland,  ud  tfaxoo^.the 
£ast  India  Islsnds  to  Hong  Kong  and  thenee  to  ths  Adndrdlj 
Islands^  During  the  whole  of  this  time,  exqspt  whoa  paapteg  the 
north  of  Anstralis,  ths  ssa  wss  mnoh  lnzin«  thsn  ths  ai&  the 
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^nenl  excess  being  frortk  2*  to  8*,  rising  eren  near  TongsUba  to 
upwards  of  4*.  The  climate  of  the  sonthem  part  of  this  ext^nsire 
T^on  at  the  seasons  visited  has  a  large  rainfall,  much  clood,  and 
consequently  &  comparatiTely  small  evaporation  and  sunshine.  In 
Jime,  when  the  "Challenger"  nassed  the  north  of  Australia,  the 
climate  was  rery  dry,  the  sunshine  strong,  and  the  evaporation 
Um,  and  there  the  sea  was  slightly  colder  than  the  air.  In  the 
Atkntie  between  lat  20*  N.  aM  SO*  S.  the  sea  was  everywhero 
varmer,  the  mean  excess  being  about  a  degree ;  and  in  the  Pacific 
between  lat.  80*  N.  and  80*  S.  the  sea  was  alw  warmer,  the  meaa 
excess  being  a  d^ree  and  a  half. 

On  the  other  hand,  in  the  Atlantic  from  lat  40*  to  20*  N.  the 
sea  was^  on  the  mean,  half  a  degree  colder  than  the  air.  This  region 
is  remarkable  for  the  hi^  jnessnre  which  overspreads  it,  for  the 
viads  and  currents  whidi  flow  out  in  all  directions^  for  its  clear 
ikies,  strong  sunshine,  and  consequently  large  evaporation,  by  which 
the  temperature  of  the  surface  of  the  sea  is  lowered,  and  that  of 
the  air  restixig  on  it^  being  open  to  tht  heating  influenco  of  theTsunj 


is  raised.  Similarly  in  the  North  Pacific  fromlat  40*  to  80*  the 
temperature  of  the  surface  of  the  sea  was  half  a  degree  lower  than 
that  of  the  air. 

These  remarks  apply  only  to  the  observations  made  strictly  on 
the  open  sea.  Near  land  very  great  differences  were  observed 
which  varied  with  season.  Thus  at  Hong  Kong  during  the  latter 
half  of  November  1874  the  sea  was  8*7  warmer  than  the  air,  the 
low  temperature  of  the  air  at  this  season  beinff  caused  by  the  lower 
temperature  of  the  land  and  the  northerly  winds  which  then  prevail; 
on  tne  other  hand,  at  Valparaiso  in  November  and  December  of  the 
following  year  the  sea.was  5**8  colder  than  the  air  during  the  three 
weeks  the  "Challenger"  was  there,  the  difference  being  due  to  the 
cold  oceanic  current  which  sweeps  northwards  past  that  coast,  and 
the.  rapid  increase  in  the  temperature  of  the  air  at  that  time  of  tiie 
year.  These  results  will  help  us  in  gaining  soum  knowledge  of  the 
temperature  of  the  air  over  tne  oceans  of  the  globe  in  February  and 
August,  taken  in  connexion  with  a  careful  examination  of  the  mtk 
temperature  of  these  months  represent^  in  figs.  8  and  9. 


Fio.  10.— January  Ifothermals  of  the  Surface  of  the  Qlobe. 


The  distribntion  of  temperature  over  the  surface  of  the 
gjobe  is  shown  by  figs.  10  and  11,  which  represent  the 
temperature,  of  the  two  extreme  months  January  and  July 
for  the  eleven  years  1870  to  1880.  The  region  of  highest 
temperature,  which  may  be  regarded  as  comprised  between 
the  north  and  south  isothermals  of  80*,  forms  an  irregularly 
shaped  zone,  lying  in  tropical  and  partly  in  subtropical 
eountries.  On  each  side  of  this  warm  zone  the  tempera- 
ture diminishea  towards  the  poles,  and^tho  lines  showing 
iaccessively  the  gradual  lowering  of  the  temperature  are, 
roughly  ^>eaking,  arranged  parallel  to  the  equator,  thus 
Ehowing  in  an  unmistakable  manner  the  predominating 
influence  of  the  sun  as  the  source  of  terrestrial  heat.  While 
tills  decrease  of  temperature  corresponds  in  a  general  way 
to  what  may  be  called  the  solar  climate,  there  are  great 
deviations  brought  about  by  disturbing  causes. 

Among  these  disturbing  causes  the  unequal  distribution 
of  land  and  water  holds  a  prominent  place.  In  January 
the  earth  presents  to  the  perpendicular  rays  of  the  sun  the 
most  uniform  surfax»,  or  the  largest  water  surface,  and 
in  July  the  most  diversified  surface,  or  the  greatest  extent 
of  land.  Hence  the  zone  of  the  earth's  surface  comprised 
between  the  isothermals  of  80'  is  less  irregular,  and  also 
•preads  over  an  area  more  restricted,  in  January  than  in 
Wy.  In  July  the  areas  enclosed  by  the  isothermals  of 
80*  and  90*  are  much  larger  in  the  Old  World  than 
m  the  New,  it  being  the  former  which  presents  the  larger 


land  surface  to  the  .perpendicular  rays  of  the  sun ;  and  in 
January,  the  summer  of  the  southern  hemisphere,  tiie  most 
extensive  area  of  high  temperature  occurs  in  Africa  and 
the  least  in  Australia,  the  high-temperature  area  of  South 
America  being  intermediate.  In  contrast  to  this  the  belt 
of  temperature  exceeding  80*  is  of  least  breadth  where  it 
crosses  the  Pacific  aud  Atlantic  Oceans,  the  absolute 
minimum  breadth  being  in  July  in  the  Pacific,  the  largest 
ocean,  where  the  disturbing  influence  of  the  hmd  is  least. ; 
During  the  cold  months  of  the  year,  when  the  sun's  heat 
is  least  and  the  effects  of  terrestrial  radiation  attain  the 
maximum,  the  greatest  cold  is  over  the  largest  knd 
surfaces  which  slant  most  to  the  sun.  Thus  &Q  lowest 
mean  temperature  that  occurs  anywhere  or  at  any  season 
on  the  globe  is  -  55*-8  at  Werchojansk  (kt.  67*  34'  N., 
long.  133*  51'  E.)  in  north-eastern  Siberia.  In  Arctic 
America  the  lowest  isothermal  is  -  40*  0.  During  the 
winter  the  ocean  everywhere  maintains  a  higher  tem- 
perature  in  all  regions  open  to  its  influence,  as  is  seen,  not 
only  in  the  higher  latitudes  to  which  the  isothermals  push 
their  way  as  they  cross  the  Atlantic  and  Pacific,  but  also 
in  their  irregular  courses  over  and  near  the  Mediterranean, 
Black,  Caspian,  and  Baltic  Seas,  Hudson's  Bay,  the  mouth 
of  the  St  Lawrence,  the  American  lakes,  and  all  other  large 
sheets  of  salt  and  fresh  water.  The  disturbing  influence 
of  sheets  of  water  on  the  temperature  in  aU  seasons  Is  ^er^ 
strikingly  shown  when  the  isothermals  are  draws,  for  euevy 
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degree,  these  marking  out  tbe  prominent  features  of-  local 
climates,  a  knowledge  of  which  is  of  so  great  importance  to 
the  agriculturist,  the  horticulturist,  and  the  invalid.     Figs. 


12  and  13  represent  charts  of  temperature  of  this  descnp* 
tion  for  the  British  Islands  for  1870-1830  from  the 
Jour^.  of  Scot.  Meteor.  Soe,,  yoL  tL     In  the  winter  of  the 


Fia  11.— July  Isothemulii  of  the  Saxface  of  the  Globe. 


Bouthem  hemisphere  tEe  depressing  influence  of  the  land 
on  the  temperature  is  but  sUghtly  felt^  owing  to  the  small 


Pio.  12. — Mean  Temperature  of  the  British  Islands  in  January. 


extent  of  the  land   surfaces  and  the   comparatively  low 
latitudes  to  which  they  extend  southwards.     In  the  soutt 


east  of  Australia  and  in  the  basin  of  the  La  Plata,  *  lower 
temperature  prevails  in  the  interior. 
Another  prominent  disturbing  cause  operating  on  the 
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Fio.  13.— Mean  Temp^TAtare  of  the  British  Islands  in  July. 

mean  temperature  is  to  be  found  in  the  seasonal  areas  of 
low  and  high  mean  pressure  in  their  connexion  with  the  pro- 
vailing  winds.     Of  these  the  most  marked  is  the  system  of 
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lov  proBsore  about  Iceland  dtiiing  the  winter  montha  (see 
fig.  14^.  Since  tfaJB  region  of  low  presanre  gives  to  western 
Eorope  its  prevailing  south-west  and  south  winds,  and  to 
Korth  Amenca  its  north-west  winds  in  winter,  it  is  plain 
that  ihe  temperatoie  of  western  Europe  is  thereby 
abnormally  raised  by  the  simple  fact  of  its  prevailing 
vinds  coming  from  the  ocean  and  from  bwer  latitudes^ 
and  that  the  temperature  of  North  America  is  abnormally 
lowered  by  its  prevailing  winds  coming  from  the  Arctic 
n^ons  and  from  land.  The  opposite  action  of  theee.two 
wmds,  which  are  part  and  parcel  of  the  same  atmospheric 
distorbanoe  about  Iceland,  Ib  shown  irom  the  fact  that, 
iriiile  ^iB  mean  temperature  ci  the  south  coast  of  Hudson's 
Bay  in  January  is  -20*,  in  the  same  latitude  in  the 
Atlantic  to  the  west  of  Scotltod  it  is  as  high  as  44',  or 
64*  hi^^.  A  similar  thou^  less  striking  result  aooom- 
panies  the  low-pressure  area  in  the  north  of  the  Fftdfio  in 


Anotiier  area  of  low  mean  pressure  which  powerfully 
aSeeta  the  temperature  is  the  low  barometer  iniich  over- 
ifBeads  llie  interior  of  Asia  during  the  summer  months 
(aee  fig.  17).  Since  from  this  disposition  of  the  pressure  the 
prevailing  winds  of  Europe  ^md  western  Asia  are  north- 
itst  and  west,  and  over  eastern  Asia  south-east  and  east, 
it  foQows  that  the  temperature  is  abnormally  raised  on  the 
eastern  aide  and  depressed  on  the  western  side  gf  the  oon- 
tment  by  the  direction  from  which  they  severally  receive 
their  prevailing  winds.  This  is  well  shown  by  the  course 
of  the  aiunmer  isothermals  of  80*,  70*,  60*,  and  50*  acroes 
the  Old  Continent. 

Snce  tike  strongest  insolation  occurs  where  the  air  is 
driest,  the  hottest  summer  climates  are  met  with  in  those 
tnqiioal  and  subtropical  regions  where  no  rain  falls.  The 
stMt  extensive  of  tiie  rainless  regions  during  the  summer 
Bontha  is  perhaps  that  which  extends  from  the  Poigab 
westwards  through  Persia,  Arabia^  and  North  Africa  to 
SpBOJL  This  ii  2ie  region  where  the  hottest  climates  of 
&B  g^be  are  to  be  encountered.  Similarly  no  rain  falls  at 
t^  time  of  the  year  in  lower  Oalifomia  and  the  States 
adjoining^  and  this  feature  of  the  dimate,  taken  in  con- 
BBDOQ  with  the  relatively  low  temperature  of  the  coast  due 
to  the  winds  and  ocean  currents  from  the  north  which 
sveep  past  it^  results  in  sharp  contrasts  of  temperature 
lidim  abatt  distances  sudi  as  have  no  parallel  in  any  other 
donate. 

Of  tiie  areas  of  seasonal  high  mean  pressure,  the  high 
bvometer  of  Central  Asia  in  winter  standa  out  in  character- 
Stic  prominence  (see  fig.  14).  Now,  since  the  prevailing 
viads  which  necemarily  form  a  part  of  this  feature  are  soul£ 
tad  soath-west  over  Russia  and  western  Siberia,  the  tempera- 
ture of  diese  inland  regions  is  considerably  higher  than 
vonld  .otherwise  be  the  case.  On  the  other  hand,  since  the 
pRvaHisg  winds  are  north-west  in  eastern  Asia,  the  tempera- 
ture of  these  regions  is  thereby  abnormally  depressed.  It 
ii  this  oonnderation  chiefly  which  explains  how  it  is  that, 
vidle  tliii  mean  January  temperature  in  latitude  60*  and 
loog^toda  120*  E.  is  -  30*,  in  the  same  latitude  but  in 
Wijptnde  43*  E.  the  mean  temperature  is  10*,  or  40* 
iigbery  even  though  both  regions  are  equally  continental  in 
&ar  character. 

The  hi^  mean  pressure  In  the  summer  in  the  Atlantic 
^stween  Africa  and  the  United  States  has  with  its  system 
of  winds  the  most  dedded  influence  in  bringing  about  the 
alnormal  dittribution  of  the  temperature  of  that  and 
a^ojning  r^pUma.  Since  on  its  west  side  the  prevailing 
TOds  are  necessarily  southerly,  the  temperature  of  that 
oe^on  is  abnormaUy  raised,  and,  on  the  other  hand,  since 
on  Ub  east  side  the  winds  are  northerly,  the  temperature 
of  the  legion  is  abnormally  depressed.  The  result  of  these 
Wpo  opposite  whodfi  is  seen  in  the  slanting  directioir  of  the 


isothermal  of  80*  across  the  Atlantic,  which  slanting 
direction  is  continued  far  into  the  interior  of  North  America 
for  the  reasons  already  stated. 

These  important  bearings  of  cyclonic  and  anticyclonio 
areas  on  temperature  and  cUmate  may  be  thus  summarized. 
The  temperature  is  abnormaUy  raised  on  the  east  sides  of 
cyelonio  areas,  and  abnormally  depressed  on  the  west  sides; 
but,  on  the  other  hand,  temperature  is  abnormaUy  raised 
on  the  west  sides  of  anticyclonio  areas  and  depressed  on 
their  east  sides.  In  the  southern  hemisphere  these  direc- 
tions are  reversed. 

Another  set  of  influences,  powerfuUy  affecting  the  tem- 
perature, come  into  play  where  the  surface  of  the  land 
rises  above  the  sea  into  elevated  plateaus,  lofty  peaks,  or 
mountain  rangea  Thus  it  has  been  observed  on  Ben 
Nevis  and  other  mountains  that  the  wind  during  the  day 
in  summer  exhibits  an  ascensional  tendency  due  to  the 
circumstance  that  the  temperature  of  the  surface  of  the 
mountain  is  heated  in  a  much  greater  degree  than  the  air 
strata  at  the  same  levels  aU  around  it.  An  ascensional 
current  consequently  rises  from  the  mountain,  which  is 
maintained  at  a  steadily  stronger  rate  than  at  lower  levels, 
because  the  drain  from  the  updraught  is  easily  suppUed 
from  the  free  surrounding  atmosphere.  It  is  the  strong 
insolation  at  hi£^  elevations  in  the  summer  months  whi(£ 
explains  the  excessively  high  day-temperatures  encountered 
in  the  Bodrf  Mountains ;  and  from  the  same  conditions, 
via.,  the  rarity  and  purity  of  the  atmosphere,  xby  which 
terrestrial  radiation  is  but  Uttle  checked  come  the  low 
temperatures  of  the  nights  of  these  climates  in  the  same 
season.  From  this  cause  it  foUows  that  the  elevated  lands 
in  the  interior  of  continents  tend  to  reduce  mean  atmo- 
spheric pressure  in  summer  to  a  greater  extent  than  would 
otherwise  be  the  case.  In  winter,  on  the  other  hand,  the 
temperature  of  elevated  regions  in  the  interior  of  continents 
is  very  much  colder  than  that  of  the  surrounding  atmosphere 
at  the  same  heights,  because  in  such  regions  the  air  is 
exceedingly  dry  and  rare,  and  consequently  radiation  to 
the  cold  regions  of  space  but  UtUe  checked.  Hence  down 
the  slopes  of  these  high  lands  there  are  poured  in  aU 
directions  descending  currents  of  very  cold  air,  which 
intensify  the  rigours  of  the  winters  experienced  on  the  low 
lands  round  their  base,  where  accordingly  the  lowest  mean 
winter  temperatures  occur.  These  elevated  lands  thus 
materiaUy  add  to  the  high  atmospheric  pressure  of  the 
interior  ol  continents  during  the  cold  months  of  the  year. 

But  it  is  ocean  streams  and  ocean  currents  which  produce 
the  greatest  abnormalities  in  the  distribution  of  the  tempera- 
ture of  the  air,  and  a  glance  at  figs.  10  and  11  wjU  show 
that  it  is  in  the  North  Atlantic  where  this  cause  is  most 
strikingly  seen.  The  increase  thus  accruing  to  the  winter 
temperature  is  greatest  about  the  north  of  Norway.  It  is 
also  very  great  in  the  British  Islands ;  thus,  if  no  more 
Ixeat  were  received  than  is  due  to  their  position  on  the  globe 
in  respect  of  latitude,  the  mean  winter  temperature  of 
Shetland  would  be  3*  and  that  of  London  17*.  But 
mainly  owing  to  the  heat  given  out  by  the  Gulf  Stream 
and  other  warm  currents  of  .the  Atlantic  their  mean  winter 
temperatures  are  respectivdy  about  39* '5  and  39",  Shetland 
being  thus  benefited  36**5  and  London  22*.  The  chart  of 
the  winter  temperature  of  the  British  Islands  well  iUusteates 
the  influence  of  the  surrounding  ocean  in  maintaining  a 
higher  temperature.  It  wiU  be  seen  that  the  south-west 
of  Ireland  is  7*  warmer  than  the  east  coast  of  England  in 
the  same  latitudes.  The  strong  drift  current  from  near 
Behring's  Strait  southward  along  the  coast  of  America  has 
a  powerful  influence^  particularly  in  lowering  the  summer 
temperature  of  that  coast, — ^thus  bringing  about,  in  con- 
junction with  the  dry  rainless  climate  of  the  interior,  what 
are  perhaps  the  most  violently  contrasted  cliTnateB,  within 
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narrow  limita,  as  regards  th^ir  temperature.  The  deflexions 
of  the  isoihermals  near  the  Baltic,  Mediterranean,  Black, 
and  Caspian  Seas  and  the  freshwater  lakes  of  America 
sin  point  to  the  disturbing  inflnenoe  of  these  sheets  of 
water  on  the  temperature. 

The  height  and  direction  of  mountain  ranges  is  an 
important  dement  in  determining  climate.  If  tiie  ranges 
sje  perpendicular  to  the  prevailing  wiiids  and  of  a  con- 
siderable height^  they  drain  the  winds  of  much  of  their 
moisture,  thus  causing  to*  pkces  to  leeward*  colder  winters 
iand  hotter  summers^  by  partially  removing  their  protecting 
screen  of  vapour,  and  -erposing  them  more  completely 
to  solar  and  terrestrial  radiation.  Of  this  Norway  and 
Sweden  and  the  British  Islands  form  excellent  illustrations. 
It  18  this  that  makes  the  most  important  distinctions 
among  climates  in  regions  near  each  other,  as  respects  both 
animal  and  vegetable  life.  With  regard  to  the  decrease  of 
temperature  with  height,  very  much  yet  remains  to  be  done 
befo]^  an  approximation  to  the  law  of  decrease  can  be 
Stated.  During  the  five  months  observations  were  made 
on -Ben  Nevis  in  the  summer  of  1881  the'  difference 
between  the  mean  temperature  at  searlevel  adjoining  and 
at  the  top  of  the  Ben,  4406  feet  above  the  sea»  was  15*'7, 
which  shows  a  mean  decrease  of  1*  Fahr.  for  every  280 
feet  of  elevation.  The  actual  differences  from  day  to  day 
varied  from  1**4  to  23**2.  As  Ben  Nevis  forms  a  peak, 
and  is  in  the  very  middle  of  the  strong  winds  from  the 
Atlantic,  it  is  highly  probable  -  that  this  rate  of  decrease  is 
a  dose  approximation  to  the  true  decrease  of  the  tempera- 
ture of  the  air  during  the  summer  months  in  that  part  of 
the  British  Islands.  When  observations  are  made  on 
elevated  plateaus  of  some  extent,  the  rate  of  decrease 
deduced  from  the  observations  will  be  less  than  the  true 
rate  in  the  free  atmosphere  in  summer  and  greater  in 
winter.  The  rate  is  thus  a  variable  quantity,  varying  with 
latitude,  situation,  dampness  or  dryness  of  Uie  air,  c^m  or 
windy,  weather,  and  particularly  with  the  season  of  the 
year.  One  degree  FaJirenheit  for  every  300  is  the  rate  of 
decrease  generally  assumed. 

Amount  of  Aqwout  Vapour. — It  is  scarcely  possible  to 
overestimate  the  importance  of  a  knowledge  of  the  hori- 
zontal and  vertical  distribution  in  the  atmosphere  of  its 
aqueous  vapour,  for  it  may  be  truly  said  that  it  forms  one 
of  the  prime  factors  in  all  the  Uirger  problems  of  atmo- 
spheric physics.  A  first  rough  approximation  to  the  geo- 
graphiced  distribution  of  the  vapour  of  the  atmosphere  was 
published  by  Mobn  in  1875  in  his  Orundgilge  der  MeUoro- 
loffie,  p.  84,  in  which  yapour-pressure  curves  are  drawn  for 
the  globe  for  January  and  July.  These  leave  much  still 
to  be  done,  not  only  in  a  further  discussion  of  observations 
already  made,  but  also  in  improvement  of  the  methods  of 
observation  and  in  the  tables  for  their  reduction.  The 
chief  point  of  interest  in  Mohn's  vapour  curves  is  their 
striking  resemblance  to  the  isothermals  of  the  same  months, 
and  they  also  suggest  that  this  line  of  inquiry  is  yet  des- 
tined to  make  large  contributions  to  bur  knowledge  of  the 
unceasing  changes  which  occur  in  the  pressure,  temperature, 
doud,  rain,  and  movements  of  the  atmosphere. 

Still  less  is  known  of  the  vertical  distribution  of  aqueous 
vapour.  It  decreases,  like  temperature,  with  the  height, 
and  if  the  statement  generally  made  be  at  all  correct^  that 
half  of  the  whole  vapour  of  the  atmosphere  is  contained  in 
the  lowest  6000  feet,  and  that  at  20,000  feet  high  there  is 
only  about  a  tenth  of  what  is  at  the  earth's  surface,  the  rate 
of  decrease  with  height  proceeds  at  a  greaUy  more  rapid  rate 
than  is  consistent  with  the  supposition  that  it  forms  an 
independent  vapour  atmosphere  existing  under  its  own 

Kiire.     The  establishment  of  an  increased  number  of 
levd  statioLs,  and  a  more  systematic  inquiry  than  has 
yet  been  attempted  into  the  upper  correata  of  the  atzno 


sphere,  are  much  needed  in  the  farther  devdopment  of  this 
branch  of  meteorology.  In  carrying  out  the  inquizy, 
invaluable  assistance  will  be  obtained  from  observations  of 
the  diurnal  range  of  the  barometer  and  from  well-devised 
methods  of  observing  the  effects  of  solax  radiation  at  the 
earth's  surface. 

AiMwU  of  CloutL—ln  Scotland,  which  lies  oompletdy 
within  the  region  swept  by  the  south-westerly  winds  from 
the  Atlantic,  and  presents  a  well-defined  mountain  range 
lying  across  the  track  of  these  winds,  the  douds  have  a 
distinct  annual  period.  In  the  west,  at  places  quite  open 
to  these  westerly  breezes,  the  amounts  of  doud  in  spring, 
summer,  autumn,  and  winter  are  respeetivdy  67,  69,71, 
and  74,  and  the  annual  mean  70.^  In  the  east,  in  such 
districts  as  East  and  Hid  Lothian,  which  have  extensive 
ranges  of  hills  between  them  and  the  Atlantic,  the  propor- 
tions are  59,  63,  62,  and  60,  and  the  annual  mean  61. 
Thus  about  a  tenth  more  of  the  sky  is  covered  with  doud 
at  the  western  as  compared  with  the  eastern  situations,  and 
the  distribution  of  doud  differs  materially  in  western  and 
eastern  climates.  In  the  west  winter  is  the  doudiest 
season,  but  in  the  east  it  is  summer,  and  these  are  respeo- 
tivdy  the  months  when  most  rain  falls  in  the  several 
climates.  Everywhere  spring  is  the  season  when  the  sky 
is  dearest  In  England,  owing  to  the  protection  afforded 
by  Ireland  and  Wales  to  the  west-  and  the  comparative 
absence  of  ranges  of  hills,  the  amount  of  doud  is  less  than 
in  Scotland,  and  it  is  more  equaUy  distributed  over  the 
country.  The  minimtun  amount  occurs  in  sprin^^  and  the 
maximum  in  winter  and  autumn. 

Soma  of  the  best  Qliutntioni  of  the  aeeeond  wlation  fai  the 
dietribation  of  doad  ere  afforded  by  the  Old  Continent.  These 
TmriAtiona  are  the  eimple  eonseqaenee  of  the  Bystemt  of  wind 
etoeed  by  the  high  winter  end  low  snmmer  preeeoiee  of  that  conti- 
nent In  eastern  Siberia  the  prevailing  winds  in  wintar  are  K.W. 
or  continental,  and  in  somiher  S.EL  or  oceanic;  and  acoordingly 
at  ^an.  Kertcbinsk,  and  Blagoweshtehensk  the  mean  amonnts 
of  dona  in  these  two  eeasons  are  18  and  il.  On  tiie  other  hand, 
in  western  Siberia  and  eastern  Europe  the  prerafling  winds  in 
winter  are  8.W.,  or  from  lower  to  higher  latitudes,  and  .in 
sammer  N.W.,  or  from  higher  to  lower  latitudes.  Xaian  may  be 
taken  as  fairlv  representing  this  extensive  region,  and  there  the 
amounts  of  doud  for  the  four  seasons  beg&ning  with  winter 
are  71,  48,  44,  and  62.  As  the  K.W.  winds  of  summer  rise  over 
the  Urd  mountains  in  their  oourae,  condensation  of  the  aqueooa 
vapour -is  increased,  and  henee  over  this  region  the  doud  in  winter 
and  summer  is  neariy  the  same,  the  mean  amounts  at  Bcgodorsk, 
Ekaterinburg,  and  Zlatoust  being  respeetivdy  58  and  52.  At  Tiflis 
and  Eutais,  situated  on  the  high  ground  which  lies  between  tha 
Black  Sea  and  the  south  of  the  Caspian  Sea,  the  means  for  wint«r 
and  summer  are  53  and  55.  On  the  eastern  coast  of  the  Blade  Sea 
the  westerly  winds  of  summer  are  accompanied  with  the  annual 
maximum  doud,  the  winter  and  summer  amounts  at  Redut-Ealo 
being  69  and  69.  In  Centrd  Siberia,  to  which  the  S.W.  winds  of 
winter  do  not  extend,  and  to  the  north  of  latitude  55*,  the  amoant 
of  doud  is  much  diminished,  and  the  cloudiness  of  summer  is  nearly 
the  same  as  that  of  winter. 

I^  India,  in  dl  regions  which  lie  open  to  the  summer  monsoon, 
the  minimum  amount  of  doud  oecuis  during  the  winter  and 
the  maximum  in  summer,— the  mean  amounts  being  19  and  74 
at  Cdcutta,  16  and  86  at  Bombay,  48  and  71  at  &lombq»  and 
26  and  90  at  Rangoon.  At  Trineomdee,  on  the  east  coast  of 
Ceylon,  and  thus  expoeed  to  the  rains  ol  the  N.E.  monsoon 
of  winter,  nd  largelv  protected  from  the  rains  of  the  8.W. 
monsoon  of  summer,  tne  amounts  of  doud  in  these  seasons  are  52 
and  59.  At  Daxjiling  (6912  feet)  and  ChakraU  (7022  feet  high), 
both  on  the  Himdayas,  whither  the  summer  monsoon  penetrates, 
the  mean  amounts  are  respectively  5S  and  86,  and  48  and  78.  At 
Leh,  in  Kashmir,  the  amounts  are  69  and  61,  the  excess  being  thus 
in  winter.  In  tl  s  Puzgab  and  to  westwards,  or  those  regions  in 
southern  Asia  to  which  the  summer  monsoon  does  not  extend,  the 
doud  in  winter  is  everywhere  greater  than  in  summer.  Thus  the 
amounts  are  24  and  18  at  Mooltan,  88  and  25  at  Peshawar,  27  and 
19  at  Jaoobabad,  and  at  Quetta,  in  Bduchistan,  5500  feet  high,  42 
and  14.  Similar  nUtions  as  to  doud  obtain  in  Australia  and  the 
other  continents  where  high  pressures  mle  in  the  interior  during 

/  In  this  section  the  amoant  oC  ebod  is  statsd  in  perosntMif  «f  the 
•k7  covered  with  dond.    ^,y.  .^.. . ..;  ,^  ^  _^^_  ' 
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the  oold  months  and  low  picssores  'dniing  the  mxm  months  of  the 
year.  The  meTiTnnm  doad  occnn  inth  winds  from  the  sea  and 
winds  adrancinff  into  ^e  colder  regions  of  hi^^her  latitudes,  and 
the  ininimiim  with  winds  which  hare  trsTersed  an  exttesiTO  track  of 
land  and  winds  adrancing  into  the  wanner  regions  of  lower  lati- 
tndea.  Ab  the  subject,  however,  is  essentially  one  with  rainfall,  it 
is  not  neoessazy  to  proseente  it  further. 

The  other  atmoepheric  morements  on  which  the  amomit 
of  doud  depeods  are  the  ascending  and  descending  currents 
of  the  atmosphere, — the  ascending  currents  with  clouded 
ddes  occnrring  in  the  belt  of  calms  and  oxer  cyclonic  areas 
cud  regions,  and  the  descending  currents  with  compara- 
tively dear  skies  over  anticydonic  regions.  The  region 
of' maximum  vapour  and  densest  doud-screen  on  the  globe 
is  the  equatorial  bdt  of  calms  between  the  trades,  which 
has  an  annual  movement  northward  and  southward  with 
the  sun  as  already  explained.  To  ascensional  movements 
ii  to  be  ascribed  part  of  the  doudiness  of  the  southern  and 
eastern  sides  of  &e  winter  cydonic  regions  of  the  North 
Atlantic  and  North  Pacific,  and  of  the  cydonic  regions  of 
tow  summer  pressure  in  the  interior  of  Asia  and  other 
eontinenta.     On  the  other  hand  the  comparativdy  small 


amount  of  doud  in  the  anticydomc^regions  of  the  Atlantic 
and  Pacific  Oceans,  and  in  the  high-pressure  regions  of  the 
interior  of  Asia  and  other  continents  during  the  cold  months 
of  the  year,  is  due  to  the  vast  down-currents  which  occut)7 
the  centres  of  the  anticydones,  and  which  become 
relativdy  drier  as  they  descend  owing  to  the  increasing 
pressure  to  which  the  air  is  subjected. 

Distribution  of  Atmospheric  Pressure, — The  importance 
of  a  knowledge  of  the  distribution  of  atmospheric  prea- 
Eure,  or  of  the  mass  of  -  the  atmosphere^  over  the  globe 
in  its  varying  amounts  from  month  to  month  is  self- 
evident  Observations  teach  us  that  winds  are  simply 
the  movements  of  the  atmosphere  that  set  in  from  where 
there  is  a  surplus  towards  where  there  is  a  deficiency  o£ 
air ;  and  observations  also  teach  that  isobaric  maps  (iL«.^ 
maps  showing  the  relative  distribution  of  mean  prjotssure; 
and  maps  showing  the  prevailing  winds  are  in  accordance 
with  each  other.  Since  prevailing  winds  to  a  large  extent 
determine  the  temperature  and  rainfall  of  the  regions 
they  traverse,  isobaric  maps  may  be  considered  as  furnish^- 
ing  the  key  to  the  more  important  questions  of  meteoro^ 


Fia  li. — Jannary  Isobars  of  the  Globe  and  Prevailing  Winds. 


logical  inquiry.  At  the  time  of  the  first  publication  of 
isobaric  maps  of  the  gbbe  in  1868,  it  was  impossible  to 
do  more  than  present  the  subject  in  its  broad  general 
features,  owing  to  the  scantiness  and  quality  of  the 
Bttterials  then  existing.  But  since  then  meteorological 
stations  have  been  largdy  multiplied  in  all  parts  of  the 
dvilised  world,  and  the  general  adoption  of  the  issue  of 
tform  warnings  has  necessitated  the  use  of  more  accurate 
barometers  and  uniform  methods  of  observing.  Since 
there  is  thus  now  the  means  of  a  more  exact  representation 
of  this  fundamental  datum  of  meteorology,  we  have 
prepared  a  new  set  of  isobaric  maps,  showing  the  distribu- 
tion of  the  earth's  atmosphere  and  the  prevailing  winds 
for  January  (fig.  U),  July  (fig.  17),  and  the  year.  They 
have  been  constructed  from  mean  values  calculated  for  the 
aune  eleven  years  (1870-80  indusive)  as  the  isothermal 
maps  figs.  10  to  13,  pressure  of  30-0  inches  and  upwards 
b^  rroresented  by  solid  lines,  and  of  29-9  inches  and 
under  by  dotted  lines,  «yhile  the  arrows  show  the  directions 
xA  the  prevailing  winds  at  the  localities  indicated  by  the 
xcspectiTe  anow-pointii 


Mean  Atmospheric  Pressure  in  January  ffig.  14). — In  this  month, 
when  the  influence  of  the  sun  on  the  northern  hemisphere  falls  to 
the  minimom,  the  greatest  pressures  are  massed  over  tne  continents 
of  that  hemisphere,  and  the  least  pressures  over  the  northern  parts 
of  the  Atlantic  and  Pacific  Oceans,  over  the  Antarctic  Ocean  and 
southern  hemisphere  generally.  In  the  southern  hemisphere  there 
are  three  patches  where  pressure  rises  to  30  inches,  viz.,  in  the 
Atlantic  tetween  South  America  and  Africa,  south  of  the  Indian 
Ocean,  and  in  the  Pacific  between  Australia  and  South  America.  ^ 

In  the  northern  hemisphere,  on  the  other  hand,  pressure  rises  in 
Central  Asia  to  upwards  of  80*5  inches,  the  mean  pressure  for 
January  being  at  least  80 '4  inches  at  Peking,  Semipolatinsk,  and 
Yenisei,  and  fully  80 '5  inches  at  Irkutsk  and  itertchinsk,  in 
the  upper  basin  of  the  Amur.  This  is  the  region  where  thft 
normal  atmospheric  pressure  attains  to  a  maximum  which  ijt 
much  higher  than  is  reached  in  any  other  region  or  at  any  other 
time  of  the  year.  It  wil^.  bo  observed  that  this  region  of 
highest  pressure  occupies  a  position  near  the  centre  of  the  largest 
continent  The  area  of  high  barometer  is  continued  westmd 
throuj^h  Europe,  throuffh  the  horse  latitudes  of  the  Atlantio  to 
Carolina,  and  thence  th'xtugh  the  United  States  to  Odifomia, 
whence  it  crosses  the  PaolSc  to  Asia.  This  belt  of  high  pressure 
thus  completely  encircles  the  globe,  broadening  as  it  passes  the 
Und  and  contracting  as  it  crosses  the  ocean.  Its  greatest  breadth 
is  over  Asia  and  its  lesst  over  the  Pacific,  or  where  land  simI 
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TntmatB  'gTHtUy  under  the  aTcnge  oorer  Uia  northern  portions 
of  the  Pftdfio  and  Atlantic  and  also  the  greater  part  of  the  Arctic 
regions.  In  the  north  of  the  Pacific  tho  normal  preesore  fStlls  to 
about  29 '6  inches  between  Kamchatka  and  Alaska.  In  the 
nortii  of  the  Atlantic,  howerer,  a  still  lower  mean  pressnrs  obtains 
oTer  a  narrow  bolt  stretching  from  Iceland  to  the  sonth  of  Green- 
land, tho  normal  at  Stykkisholm  in  the  north-west  of  Iceland  being 
29*386  inches,  and  at  Irigtut  in  Greenland  29*361  inches.  This 
low  averaffe  for  Irigtat  is  the  lowest  normal  known  to  occur  any- 
where and  at  any  season  in  the  northern  hemisphere,  and  it  is 
significant  that  the  place  is  immediately  to  the  north  of  that  part 
of  the  Atlantic  where  a  considerable  number  of  ^e  storms  whidi 
sweep  orer  Europe  have  their  origin,  and  where  not  a  few  of  the 
storms  which  cross  the  Atlantic  from  America  develop  intensity. 

It  has  been  seen  that  the  highest  mean  pressure  occurs  near  the 
centre  of  the  largest  extent  of  land ;  but  as  regards  the  two  oceans 
the  lowest  pressure  is  met  with  in  the  northern  division  of  the 
Atlai^c,  which  is  the  lesser  ocean.  An  insp<-ction  of  fig.  14  shows, 
however,  that  the  low-pressure  area  of  the  Atlantic  is  Dounded  to 
aouthward  by  systems  of  much  higher  pressures  than  are  to  be 
found  in  the  Pacific  The  result  of  this  arrangement  is  that  much 
stronger  winds  blow  northward  over  the  Atlantic  and  round  upon 
lodand ;  and,  as  these  more  quickly  advance  into  colder  latituaes, 
there  is  thus  a  greater  and  more  firequent  concentration  of  vapour 
and  lowering  of  the  barometer  in  the  north  of  the  Atlantic.  The 
heavy  rainfidl  of  north-western  Europe  may  be  referred  to  as  con- 
firming this  view. 

A  belt  of  low  pressure  passes  through  the  equatorial  regions 
quite  round  the  globe.  This  marks  the  well-known  region  of  nlms 
toirards  which  on  either  hand  the  trade  winds  blow.  In  the 
j^tU"**^  it  liss  quite  north  of  the  equator  even  in  January,  when 
the  sun's  course  is  farthest  to  southward,  and  it  lies  nearly  parallel 
with  the  equator.  On  the  other  hand,  in  the  Indian  Ocean  the 
position  of  the  line  of  lowest  pressure  is  to  the  south  of  the  equator 
and  not  parallel  with  it,  but  taking  a  slanting  course  from  near  the 
noflth  of  Madagascar  towards  Sumatra,  thence  towards  the  low  pres- 
SUES  which  prevails  at  this  season  in  Australia ;  its  course  is  then  a 
little  to  noithwards,  and  crosses  the  Pacific  to  the  central  regions  of 
Sooth  America.  Its  path  is  thus  a  devious  one,  being  north  of  the 
•quator  only  in  the  eastern  part  of  the  Pacific  and  in  the  Atlantic. 
hut  dsewhere  to  the  south  of  it,  being  drawn  &rthest  southward 
when  under  the  influence  of  the  regions  of  low  pressure  which  now 
Occupy  central  Australia,  central  and  southern  Africa,  and  central 
Boutin  America.  In  this  trough  of  barometric  depression  nearly 
all  the  tropical  storms  of  the  Indian  Ocean  have  their  origin. 

There  are  several  important  modifications  of  the  isobaric  lines 
as  originally  published.  In  1868  the  region  of  lowest  pressure  in 
the  northern  hemisphere  in  winter  was  represented  as  extending 
from  Iceland  to  north-eastward ;  now  the  area  of  lowest  pressure 
is  seen  to  ex^d  from  Iceland  south-westward  to  Greenland.  In 
connexion  with  this  point  Captain  Hoflxneyer  discussed  the 
weather  of  the  North  Atlantic  during  several  winter  months,  and 
published  the  results  in  1878,  which  conclusively  showed  that  tiie 
meteorolo^  of  Greenland  and  Iceland  exerts  on  the  distribution  of 
atmospheric  pressure  a  powerful  influence  not  before  properly  recog- 
nised, resulting  in  the  mean  minimum  of  pressure  beiuff  localised 
distinctly  to  the  south-west  of  Iceland,  and  that  in  addition  to  this 
minimum  there  are  two  subordinate  minima,  one  in  Davit  ^traits 
and  the  other  in  the  Arctic  Ocean  midway  between  Jan  liayen  and 
the  Lofoten  Isles.  The  investigation  further  established  the  £sct 
that,  when  any  particular  one  of  these  three  minima  plays  an 
important  part,  uie  other  two  either  do  not  appear  at  all  or  occupy 
mute  a  suE>ordinato  place,  and  that  according  as  one  or  other  of 
tnese  minima  of  pressure  predominates  so  is  the  character  of  the 
weather,  as  regards  mildness  or  severity,  of  the  winter  of  north- 
western Europe  and  regions  surrounding  the  North  Atlantic. .  As 
regards  the  British  Isluids,  the  displacement  of  the  minima  to  west- 
ward of  the  position  shown  in  fig.  14  means  milder  winter  weather, 
whereas  a  position  more  in  the  direction  of  the  north  of  Norway 
means  severer  winter  weather. 

Another  change  implying  important  consequences  is  seen  in  the 
United  States,  where,  insteaa  of  one,  two  distinct  centres  of 
maximum  pressure  occur,  or  raUier  the  high  pressure  of  the 
western  ana  central  States  is  separated  from  that  of  the  south- 
eastern States  by  a  region  of  lower  pressure  occupying  the  region 
of  the  Mississippi  States.  Professor  Loomii  first  arew  attention  to 
this  peculiaribr  in  1879  in  an  inquiry  into  the  distribution  of 
pressure  over  the  United  States,  and  established  the  fact  that  there 
are  two  distinct  areas  of  high  pressure,  the  larger  having  its  centre 
in  Utah,  and  the  less  overspreading  the  greater  portion  of  the  south- 
eastern and  southern  States,  and  that  these  two  areas  of  high  pres- 
sure are  dearly  separated  from  each  other  by  a  broad  extensive 
region  of  lower  pressure  stretching  in  a  sputh- western  direction  from 
the  region  of  the  great  lakes  to  western  Texas.  The  reason 
assign^  by  Professor  Loomii  is  undoubtedlv  correct,  that  the 
nlatively  low  normal  pressure  of  the  Mississippi  States  is  due  to 
ths  fact  that  the  path  usually  taken  by  the  baiumetrio  mimna  of 


American  storms  in  the  earlier  part 'of  their  ooursris  from^Texas  to 
the  lakes.  Since,  on  the  other  nand,- the  centres  of  oompaiativelj 
few  storms,*  with  their  low  barometer  readings,  cross  the  southern 
and  south-eastern  States,  the  normaLwinter  pressure  is  higher  then 
than  it  is  along  the  MississippL  , 

Another  important  modification  occurs  in  India,  where  the  isobar 
of  80  inchee  is  deflected  to  the  south-east  toward  Madras  and 
thence  towards  the  north-east  to  near  Akyab  in  Arakan.  This 
remarkable  deflexion  well  shows  the  important  influence  exerted  on 
the  course  of  the  isobar  by  large  wellAiefined  sheets  of  \rater  and 
extensive  tracts  of  land.  The  distribution  of  pressure  here  indicated, 
hj  which  south  of  lat  22*  the  normal  pressure  is  considerably 
higher  in  the  east  than  in  the  west  of  India,  has,  through  the  agency 
of  the  winds  resulting  from  it,  the  most  intimate  and  rital  bearings 
on  the  distribution  of  the  winter  rains  and  temperature  over  con- 
siderable portions  of  India  ;  and.  the  same  relations  hold,  but  in  a 
degree  still  more  striking,  in  the  meteorology  of  Ceylon. 

The  remarkable  effect  in  interrupting  or  changing  the  course  of 
the  isobars  is  particularly  well  illustratea  by  the  Junes  in  the  region 
of  the  Aral,  Caspian,  and  Black  Seas.  As  the  point  is  of  no  small 
importance  in  meteorology,  and  is  best  illustiated  by  the  Mediter- 
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raneanand  the  countries  to  the  north  of  it,  we  subjoin  a  map  of  this 
part  of  Eufope  (fig.  16),  showing  the  normal  pressure  witii  grs^ter 
distinctness  and  fulness  than  could  be  shown  on  fig.  14,  the  isoban 
being  drawn  for  every  half-tenth  of  an  inch. 

Here  we  see  two  distinct  areas  of  high  pressure,  the  one  in 
Hungary  and  the  other  in  the  Peninsula,  where  the  normal  piessuie 
excekb  80*20  inches.  The  latter  is  the  larger  of  the  two,  and  tdmj 
be  regarded  as  the  prolongation  of  the  region  of  high  pressure  which 
chmeterises  the  Atlantic  immediately  to  'the  soutn-west  at  this 
season.  The  high-pressure  are<  included  within  tiie  isobar  80*16 
indies  is  of  peculiar  interest  In  the  Peninsula  it  covers  a  prettr 
broad  area,  out  to  the  north-east  it  contracts  to  a  narrow  ne^ 
between  the  Bay  of  Biscay  and  the  Gulf  of  Lyons,  and  again  expands 
to  north-eastward  covering  the  distance  from  Carlsruhe  to  Modens, 
its  prolongation  eastward  being  there  somewhat  suddenly  inter- 
rupuML  At  some  distance  to  the  eastward  the  second  region  of  high 
pressure  is  met  with,  which  is  properly  a  part  of  the  high  pressure 
that  overspreads  the  interior  of  tne  Old  Continent  in  the  winter 
months,  its  western  limit  being  the  isobar  of  80*16  inches,  which 
passee  round  by  Pinsk,  Cracow,  Vienna,  Laibach  and*  the  upper 
southern  dopes  of  the  basin  of  the  Danube,  Sebastopol,  and  thsaoa 
southward  in  the  direction  of  (>rprus. 

The  poeition  of  the  latter  of  these  regions  of  high  pressure  is 
approximately  midway  between  the  south  coasts  of  Asia  Minor  and 
the  Baltic  In  other  words,  its  pontion  occupies  the  interior  of  this 
part  of  the  Old  Continent ;  ana  it  is  instructive  to  note  that  tha 
position  of  tiie  Blsck  Sea  and  the  Greek  archipelago  in  the  sondi 
portion  of  this  ngion  pushes  the  isobar  of  80*16  incnes  a  good  deal 
to  northward.  Tne  position  of  the  region  of  his;h  pressure  in  tho 
Peninsula, 'France,  and  Switzerland  is  alw  deddeoly  inland.  It 
does  not,  however,  exactiy  occupy  the  middle  space  of  the  land 
lying  between  the  ICsditerranean  and  the  North  Sea,  owiuf  no 
doubt  to  the  circumstance  that  the  very  steep  barometric  gradient 
from  France  to  loelax^  greatiy  lowers  the  pressure  over  the  whola 
of  the  northern  half  of  France.  It  follows  that  the  abnormaUy 
high  pressure  which  so  Remarkably  characterizes  the  interior  of  tha 
Old  (S>ntinent  during  the  cold  months  of  winter  is  represented, 
though  in  a  greatiy  reduced  form,  westwards  through  the  cenM 
dismcts  of  that  continent 

These  two  regions  of  hi|^  presiiire  tit  separatid  froa  etch  ofchor 
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by  A  large  area  of  eomparatiTely  low  preaiaro  OTwranadiiig  the 
greater  portion  of  the  Mediterranean  Sea,— marked  off  in  fig.  16  by 
VM  isobar  of  80*10  inches,  vithin  which  nressore  is  ererywhere  less 
than  80*10  inches.  This  reffion  incluaes  an  area  of  still  lower 
pnasore  within  the  isobar  of  80 '06  inches,  hounded  by  Sidly, 
Oorfo,  Athens,  and  Crete.  Hence  the  singularly  low  ]vressare  which 
charaeterixes  the  northern  part  of  the  Atlantic  at  this  season  has  its 
analoffae  in  tht  south  of  £iirope,  which  is  unquestionably  due  to 
the  higher  temperature  and  larger  humidity  of  the  climates  of 
southern  Europe  which  they  owe  to  the  Mediterranean. 

It  is  desemng  of  special  notice  that,  while  the  increase  of  the 
normal  "pressure  of  January  from  Genoa  to  Geneva  is  0*081  inch, 
it  is  only  0*021  inch  from  Trieste  to  Rira,  and  that  to  the  north 
of  the  Aoriatie  as  far  as  latitude  60*  pressure  is  considerably  lower 
than  obtains  to  the  west  and  east  of  that  r^on.  An  examination 
of  the  daily  weather  maps  of  Ettn>f«  shows  that  not  unfrequentiy 
the  storms  of  north-western  Europe  on  adTandng  as  Ikr  to  east- 
inrd  ss  Denmark  seem-  to  connect  themselres  in  some  degree  with 
Mediterranean  storms  prevailing  at  the  time  through  a  north  and 
Math  prdonffation  of  a  sretem  of  low  pressures.  The  oomparative 
frequencT  with  which  this  occurs  is  probablr  occasioned  by  the 
general  orift  to  eastward  of  the  atmoaphere  of  Europe,  considered  as 
a  whole,  taken  •  in  connexion  with-  the  high  mountainous  ridge 
which  boonds  tiie  Adriatic  on  its  eastern  side,  from  which  it  follows 
that  the  air  orerspretding  the  deep  basin  of  the  Adriatie  is  often 
hi^y  saturated  with  Taponr,  and  this  highly  saturated  air  is 
drawn  northwards  through  central  Europe  when  north-weetem 
storms  of  Iterope  with  low  barometrio  depreeeion  centree  pass  across 
Denmark  and  the  Baltic.  Thus  the  low  normal  preosure  to  the 
north  of  the  Adriatic,  eeparating  the  two  regions  ox  high  preosure 
to  the  east  and  weet  of  it,  is  in  some  reepeots  analogous  to  the 
low  normal  preasore  of  the  Mississippi  Valley,  which  separates  the 
higher  normal  pieimes  of  the  Kocky  Mountains  and  oi  the  south- 
lofthe  United  States. 


The  influence  of  land  and  water  rstoeetiTely  in  the  cold  season  of 
ths  year  is  well  shown  in  fig.  18,  which  represents  for  erery  0*020 
inch  the  normal  pveasurs  orer  the  British  Islands  in  January, 
drawn  from  means  calculated  for  two  hnndrsd  and  ninety-fire 
stations.^ 

It  is  in  tiie  winter  months  that  the  isobars  of  the  British  Islands 
crowd  moat  closely  together,  and  in  accordance  therewith  strong 
wbds  are  ^en  meet  preralent  The  crowding  of  the  isobars 
raaehes  the  maTimnm  in  January,  forming  what  is  probably  the 
iteepeat  mean  monthly  barometric  gradient-  that  oocurs  at  auT 
season  anywhere  on  uie  globe.  The  point,  howerer,  to  which 
attention  is  here  drawn  is  the  remarkable  influence  of  St  Georse's 
Channel  and  the  Irish  Sea  in  diminishing  the  preesnres  sa  taoT 
OQSs  thsse  seas,  and  of  the  knd  in  increasing  the  pressure,  which 
ii  am  in  the  eorrea  ooeupying  approximately  the  central  dittrieta 
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Fio.  18  —Isobars  of  the  British  Idands  for  Jatraary. 
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odd  montha  of  the  year,  juat  aa  ia  aeenon  the  grand  scale  in  central 
Moaria  and  the  north  of  the  Atkntic 
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Jfean  Aimotpheric  Pretsurt  in  Juljf  (fig.  171— lo  this  month  the 
physical  conditions  are  the  reverse  of  what  obtains  in  January,  the 
effects  of  the  influence  of  the  sun  on  the  temperature  and  hnmiditv 
of  the  atmoaphere  rising  to  the  marimum  in  the  northsniaiid  &U- 


ing  to  tih«  minimum  in  tbo  9<m\3ieni  liemispliera.  "^th  th«  loUr 
eonditionB  rerened,  i  comparuon  of  Urn.  14  and  17  thowa  that  the 
tUatributiion  of  atmospheric  pressure  in  Julr  is,  oonoldered  in  a  broad 
aenae^  the  rererse  of  what  takes  place  in  January. 

Jn  the  southern  hemisphere  atmoepherio  pressure  during  the 
ninter  season  is  abore  the  general  average  of  80  inches  between 
lat  10*  and  40*  S.  This  belt  of  high  pressure  encirclea  the  globe, 
and  embraces  four  regions  where  pressure  rises  considerably  aboTe 
tiiis  general  high  average.  These  regions  are  in  South  Africa,  about 
lat  80*,  where  it  rises  to  a  little  above  80*20  inches ;  in  Australia, 
where  it  rises  on  the  Murraj  river  verv  nearly  to  80*20  inches ; 
in  South  America,  whore  in  the  basin  of  the  La  Plata,  about  lat  80*, 
it  rises  to  80*18  inches ;  and  in  the  ocean  to  westwards,  where  it 
reaches  80*02  inches.  The  jpoint  to  be  noted  with  respect  to  the 
position  of  these  centres  of  hiffh  pressure  at  this  season  is  that  they 
90cnr  over  surfaces  between  uititudes  20*  and  86*.  As  compared 
with  Jannajy,  pressure  in  July  over  nearly  the  whole  of  this  oroad 
belt  of  the  southern  hemisphere  is  about  two-tonths  of  an  inch 
higher,  which  is  tiie  simple  result  of  season.  A  comparison  of 
January  and  July  shows  that  this  lar^  accession  to  the  pressure  of 
the  southern  hemisphere  is  accompanied  bv  an  extraordmary  dimi- 
nution of  pressure  over  the  continents  of  the  northern  hemisphere. 

Now,  just  as  the  greatest  excess  of  pressure  during  the  winter 
of  the  northern  hemisphere  occurs  in  the  continent  of  Asia,  so  tiie 
greatest  diminution  of  pressure  in  the  summer  months  takes  place' 
in  ihe  sadio  continent  The  position,  however,  of  these  two  extremes 
is  &r  from  being  in  the  same  region  or  even  near  each  other.  In 
tiie  Old  Continent  the  maximum  occurs  in  the  valley  of  the  upper 
Amur,  where,  at  Kertchinsk,  the  normal  pressure  in  January  is 
about  80*500  inches  ;  whereas  the  lowest  normal  pressure  in  July  is 
29*412  inches,  and  occurs,  so  iar  as  observation  enables  us  to  locate 
i^  at  Jaoobabad  on  the  west  side  of  the  basin  of  the  Indus.  'The 
diSerence  of  these  two  normals  is  1  *186  inch ;  and  over  no  inconsider- 
able portion  of  central  Asia  the  normal  pressure  of  July  is  an  inch 
less  tnan  that  of  January.  In  other  woras,  the  influence  of  the  sun 
in  summer  as  exerted  on  the  temperature  and  aqueous  vapour  of  the 
atmosphere  and  atmospheric  movements  resulting  therefrom  is  so 
powenul  as  to  remove  a  thirtieth  part  of  the  whole  mass  of  the 
air  from  this  extensive  region. 

The  large  extension  in  recent  years  of  good  meteorological  stations 
over  the  Kussian  and  Indian  empires  enables  us  to  lay  down  with 
much  greater  precision  than  formerly  the  lines  of  preesure.  Of  the 
changes  indicated  by  the  new  isobarsj  the  most  important  perhaps 
is  the  position  of  the  region  of  minimum  pressure  in  Asia,  which  is 
now  seen  to  occupy  the  basin  of  the  Indus,  and  thence  stretohes 
over  a  somewhat  broad  region  to  westward  nearly  as  far  as  the  head 
of  the  Persian  Gulf.  The  point  is  of  no  small  importence  in  atmo- 
spheric  physics;  inasmuch  as  it  places  the  region  of  least  normal 
pressure  In  July  as  close  geographically  to  the  region  where  at  the 
time  terrestrial  temperature  is  highest  as  the  region  of  highest  normal 
pressure  in  January  is  situated  with  respect  to  the  region  where  in 
that  month  terrestrial  temjMrature  ii  lowest  in  Asia. 

The  July  isobars  of  India  are  of  singular  interest,  and  imply  con- 
sequences of  the  utmost  practical  advantage  to  the  empire.  Prom 
Outch  southward  the  normal  pressure  is  everywhere  hi^^her,  and 
eonsiderably  so,  along  the  whole  of  the  west  thui  it  is  in  ue  east  in 
the  same  latitudes,  the  diflference  being  approximatelv  half  a  tenth 
of  an  inch.  This  is  represented  on  the  map  by  the  slanting  of  the 
iaobars  from  north-west  to  south-east  as  they  cross  this  part  of 
India ;  and  it  Is  to' be  noted  that  the  east  and  west  cooste  of  Ceylon 
show  the  same  manner  of  distribution  of  the  pressure.     The  conse- 

auence  of  this  peculiarity  in  the  distribution  of  the  pressure  Is  that 
lie  summer  monsoon  blows  more  directly  from  the  ocean  over 
western  and  southern  India  than  would  have  been  the  case  if  the 
iaolMurs  had  lain  due  east  and  west,  and  thus  probably  predpitetes  in 
ite  oourse  a  more  abundant  rainfall  over  this  part  of  the  empire. 
But  a  more  important  consequence  follows  from  the  geographical 
distribution  of  the  pressure  over  the  valley  of  the  Qan^pes.  if  the 
normal  pressure  there  had  diminished  in  the  manner  it  does  over 
India  to  the  soutii  of  the  Oangetic  valley,  the  winds  would  have 
been  souUi- westerly  and  the  summer  climate  practically  rainless.' 
niis,  however,  is  not  the  case,  but  the  normal  pressure  diminishes 
westwards  along  the  valley  of  the  Ganges,  as  we  following  mean 
Julv  pressures  will  show  :~GalcuttB,  29*576  inches ;  Patna,  29*586 
inches ;  Lucknow,  29*522  inches ;  Boorkee,  29*505  inches ;  and  in 
crossing  westward  into  the  Punjab  pressure  falls  still  lower — to 
29  489  mches  at  Moolten  and  29  *412  mches  at  Jaoobabad.  Indeed 
pressure  in  July  is  0*220  inches  lower  at  Jaoobabad  than  at  Sibaa^r 
on  the  Brahmaputra,  nearly  in  the  same  latitude.  It  necessarily 
IbUowB  from  this  distribution  of  the  pressure  that  the  summer  mon- 
soon, which  blows  northward  over  the  Bay  of  Bengal,  is  deflected 
into  an  E.S.K  wind  which  fiUs  the  whole  valley  of  the  Ganges, 
distributing  on  ite  way  a  moat  generona  rainfall  over  that  magmfl- 
oent  re^on. 

The  mfluenoe  of  the  land  iu  lowaring  &•  pressure  in  summer  is 
wen  illustrated  by  the  comas  of  the  koban  over  western  Siberia 
and  Boaaia.  where  presEOie  b  seen  to  &11  relatively  lowest  along 
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the  middle  line  of.  the  Old  Continent  m  this  oouiezioii  it  ii 
interesting  to  note  the  oourse  of  the  isobar  of  29*90  inehee  ow 
that  part  of  Europe  where  the  breadth  of  the  land  is  eonsidenUy 
increased—between  the  Baltic  and  Constantinople.  In  contradis- 
tinction to  this  the  influence  of  the  Aral,  Caspian,  and  Black  Seas 
in  maintaining  a  hikher  pressure .  appears  in  the  remaikahleipio- 
loufiiation  eastward  of  the/uobara  of  higher  pressure  over  the  luoon 
of  these  seaa,  being  in  striking  contrast  to  the  lower  pnatoRe  whidi 
prevail  to  the  n<vtn  and  soutL 

The  lowering  of  the  normal  pressure  is  very  decided  in  the  inlsad 
regions  of  Spain,  North  Italy,  and  Scandinavia.  The  effeet  is  most 
strongly  seen  in  Spain,  the  lugest  and  oompactest  of  these  regions. 
Thus,  while  the  normal  pressure  diminishes  between  Liabon  and 
Barcelona  from  80*086  to  80*048  inches,  the  aea-level  preasofo  at 
Madrid  falls  nearly  to  80*000,  and  the  pressure  at  SaragoaM  and 
Yalladolid  is  nearly  as  low.  This  lowering  of  the  pressure  over  tibe 
interior  influences  materially  ite  summer  cUmate.  Aa  remarkable 
an  illustration  of  the  principle  as  can  be  pointed  to  anywhere  ia  sseQ 
in  the  north  of  Italy ;  for,  while  the  normal  pressure  at  UoneaBeri 
is  29*941  inches,  at  Genoa  on  the  coast  the  relatively  high  n« 
of  29*992' inches  is  maintained,  the  distance  of  the  two'plaoee  1 
about  40  miles.  To  the  east  pressure  rises  to  29*970  inches  si 
Venice,  and  to  westward  to  80*028  inches  at  Geneva.  Over  Scandi- 
navia, along  the  west  coast  from  the  Arctic  circle  eouthward,  the 
normal  pressure  equals  or  exceeds  29*80  inches,  the  variation  being 
ooinparatively  small ;  and  along  the  coast  from  the  head  of  the  Guff 
of  Bothnia  to  the  south-east  of  Sweden  pressure  also  exceeds  29*80 
inches,  and  the  increase  from  north  to  south  proceeds  at  a  slow  rate. 
In,  however,  the  strictiy  inland  districte  to  the  north-east  of 
Christiania,  which  lie  immediately  to  the  east  of  the  Scandinavian 
mountains,  and  sheltered  by  that  lofty  range  from  the  winds  cf  the 
Atlantic,  pressure  is  considerably  lower  ,thi^  it  is  along  the  east  and 
west  coaste  of  the  peninsula.  Owing  to  thia  peculiar  dIsftribntioB 
of  the  pressure,  the  winds  which  necessarily  result  from  it  give  a 
much  finer  summer  climate  to  the  south-east  of  Korway  and  to  tiie 
strictly  inland  part  of  Sweden  than  would  otherwise  be  the  case. 

The  remarkable  curving  northward  of  the  isobar  of  29*80  inchea 
so  as  to  include  Lapland  within  it  pointe  probably  to  the  iufhsenee 
of  the  White  Sea  and  the  wonderful  lake  systcon  of  I^pland  in 
maintaining  a  higher  summer  pressure  over  tlutt  country,  by  which 
the  northeily  winds  that  blow  towards  the  low-pressure  tegioa  of 
Central  Asia,  to  the  serious  deterioration  of  the  summer  eUmato  of 
northern  Siberia,  do  not  extend  so  far  to  westward  aa  Lapland. 

The  distribution  of  the  normal  pressure  ovSer  North  America  is 
quite  analc^ua  to  what  prevails  over  Asia,  but,  the  oontineat  being 
kas^  the  diminution  of  pressure  in  the  interior  is  also  ooirespon? 
ingly  less.  The  highest  normal  pressure,  80*077  inches,  is  found  in 
the  south-east  in  Florida,  and  the  lowest,  29  780  inches,  in  Utah,  the 
difierence  being  thus  0  *297  inch.  Another  re^on  of  relatively  hiajh 
pressure  is  in  the  north-western  States  and  British  Cdlumbta  to^e 
north;  the  maximum,  near  the  mouth  of  the  Columlna  river, 
reaches  80*062  inches,  being  thus  nearlv  as  high  as  what  occurs  in 
Florida.  These  two  regions  are  merely  extenaiona  dT  important 
high-pressure  areas  whicn  at  this  seaaon  are  highly  chaiacteristis 
features  of  the  meteorology  of  the  North  Pedfie  and  North  Atlantib 
respectively. 

Of  these  two  regions  of  high  pressure  the  one  overspreading  tiii 
Atlantic  between  tiie  United  States  and  Africa  ia  the  more  smm^ 
being  not  only  the  region  where  pressure  is  highest  anywhere  on 
the  globe  during  the  months  of  June,  July,  and  August,  but  where 
the  normal  pressure  reaches  the  highest  point  attaiuM  at  any  season 
over  the  ocean.  The  highest  point  reached  by  the  normal  pressare 
over  the  land  at  any  season  occurs,  ss  has  been  pointed  out,  near  the 
centre  of  Asia,  or  approximately  in  the  middle  region  of  the  laigest 
continuous  land  surface  on  the  globe  during  the  coldest  months  of 
the  year.  On  the  other  hand,  the  highest  pressure  over  the  ocean 
occurs  during  the  warmest  months  of  the  yesr,  and  not  over  the 
largest  water  surface,  but  in  the  middle  regions  of  the  North  Atlantic, 
where  the  breadth  is  only  about  half  that  of  the  water  sur&oe  of  ths 
North  Pacific. 

From  the  essential  differenoei  between  theae  two  aeta  of  pheno- 
mena it  may  be  inferred  that  the  extraordinarily  hirii  pressure 
which  is  so  marked  a  feature  of  the  meteorology  of  Central  Asia 
during  the  cold  months  of  the  year  ia  a  direct  consequence  of  ths 
lowering  of  the  temperature  of  the  land  of  Asia  and  of  the  atmo- 
aphere  reating  on  it  during  the  time  of  the  year  when  ^e  effects  of 
solar  radiation  are  at  ^e  annual  minimum,  and  of  terrestrial  radia- 
tion at  the  annual  maximum.  But  the  detennination  of  the  place 
and  time  of  higheat  preasure  over  the  ocean  must  be  ngarded  as 
indirectiy  brought  about  The  physical  conditions  under  whidi  it 
occurs  are  these :— it  happens  (l)  at  the  time  of  the  year  whan  the 
earth  preaente  the  largest  surfkce  of  land  to  .the  suzi,  and  (2)  over 
that  part  of  the  ocean  which  is  most  completely  sunufimded  bj  these 
hiffhiy  heated  land  surfaces.  This  high  aommer  pnasure  of  the 
Atlantic  has  ite  ooriain  in  the  upper  ourrento  of  the  atmosnherew 

Mtan  Atmesph^aPmsurt  far  ihs  FMr.— The  distribntkn  tl 
the  annual  ateiospboiB  praaanvB  mny  bo  c 
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thtmuof  th*l]ifliuiie«  dineilTaiid  iadiiMtly  at  woikfhionghoat 
tttyHria  incTCMin^  or  diminiiung  the  pnman  of  tiie  atmotphen. 
TUn  ar*  tvo  ngioiia  of  Uch  pnMora,  tiie  one  aortii  tnd  ihe 
atb*  aoDth  of  tiie  aqiiator,  wnich  pus  oompletaly  round  the  globe 
u  broad  belts  of  higti  preerartb  Tlie  belt  of  bigh  preesore  in  the 
wi^Mn  hemisphere  lies  neerly  parallel  to  the  eqnator,  and  1b  of 
iMiij  uniform  breadth  thronAont;  bat  the  belt  north  of  the 
«qietar  has  a  rwrj  iireffolar  ontline,  and  showi  jgreat  differeneee  in 
iti  bnadtfa  and  ite  incluiation  to  the  equator.  These  irregnlaritiee 
vhfiUj  depend  on  the  peculiar  distribution  of  land  and  water  which 
cbtaiae  in  the  northern  hemisphere. 
Tbeee  two  atmes  of  high  preesure  endoee  between  them  the  com- 


nm  a  BsiTOwvr  belt  of  still  lower 
«iDde  on  eithJsr  hand  blow. 


pintxTely  low  preesure  d  the  tropics,  through  the  centre  of  which 
roelt  of  still  lower  preesure.  towards  which  the  trade- 
ir  hand  blow.  Considered  in  a  broad  eense,  there 
m  only  three  regions  of  low  preesure,  the  eouatorial  one  lust 
rdored  to»  and  one  round  each  pole  bounded  by  or  oonta^ied 
vithia  the  soaea  of  hich  preaeuze  just  deecribed.  The  most 
naurkaUe  of  these,  so  nr  as  it  ii  Imown,  is  the  ragion  of  low 
prorere  sbont  the  south  pole,  which  remains  low  throughout  the 
j«tf,  ^pnf  the  prindpsf  rOle  in  the  wind  srstems  of  the  Antarctic 
mat,  m  its  neaTy  snowfall  "and  rainfiUl,  and  in  the  enormous  ice- 
bap  which  form  so  striking  a  feature  of  the  water  of  the  Soutiiem 


The  dsprcsrion  around  the  north  pole  contains  within  its  area  two 
fitttaet  ceatrea  of  still  lower  preesure,  the  one  filling  the  northern 
itft  of  the  Atlantic  and  the  other  that  of  Ue  Pacific  Of  these  two 
t»  low  pieeeuie  area  round  Iceland  is  the  deeper,  and  is  probably 
ooTMiened  by  the  steeper  barometric  gradients  and  stronger  winds 
vUeh  prerail  orer  the  North  Atlantic.  The  broad  equatorial  rone 
tf  low  pieeeme  also  fontafas  two  dirtinct  regions  characterised  by 
rtlH  lower  nreeeuree.  The  laiver  of  the  two  etretches  across 
Etthem  Asia  tnm  Assam  to  the  neid  of  the  Persian  Gul^  and  is 
«&tiT«Iy  due  to  the  very  low  pressuree  which  form  eo  marked  a  feature 
ia  dw  summer  meteorology  of  that  part  of  Asia.  The  recrions  of 
i»  Buddle  Indus  and  upper  Oangee  occupy  the  centre  of  wis  low- 
parare  area,  where  normal  pressure  fiuJs  short  of  29*80  inchee. 
N  Mooad  area  of  lowest  equatorial  preesure  is  in  the  centre  of 
ifries. 

It  msy  be  here  pointed  out  that  the  whole  of  theee  areas  of  low 
saia  saanal  pressure  poeeess  the  common  characteristic  of  an 
eoMBTs  amount  of  moutnre  in  the  atmosphere.  The  Arctic  and 
ktaretie  rones  of  low  pressure,  and  the  equatorial  low-pressure  zone 
pawellT,  may  be  regarded  as  all  but  wholly  occasioned  by  the  com- 
pntinly  lam  amount  of  rapour  in  their  atmosphere.  As  renrds 
^  nffion  of  low  pressure  of  eouthem  Asia  m  summer,  it  is 
icarkable  tha^  whue  the  eaetcm  half  which  overspreads  the  ralley 
cf  the  Qangea  is  characterised  by  a  moist  atmoephere  and  krge 
^aUH,  the  western  half  of  it  is  suigularly  dry  and  practically  rain- 
m,  sad  that  the  central  portion  of  this  remarkable  depression 
•Ksriss  a  region  where  at  the  time  the  climate  is  one  of  the  driest 
ttd  aottest  aaywhere  to  be  found  on  the  globe.  Hence,  while  tiie 
^ipov  ie  the  more  important  of  the  disturbing  influences  at  work 
s  the  atmosphere,  the  temperature  also  plays  no  inconspicuous  part 
^swtly  in  destroying  atmoepheric.  equilibrium,  from  which  result 
rsii,  storms,  and  aiaay  other  atmoepheric  chanffee. 

The  FrtvaUimg  Wind*  of  the  Globe.^-ll  atmospheric 
pRBRUB  were  equal  in  all  parts  of  the  earth  we  should 
kn  the  physical  conditions  of  a  stagnant  atmosphere. 
Sceh,  however,  is  ttot  the  case.  Let  there  be  produced  a 
«moeutration  of  aqueous  vapour  over  a  particular  region, 
?  let  one  r^on  show  a  higher  temperature  than  what 
peraOs  around  it^  then  from  the  different  densities, 
>=d  consequently  different  pressures  thereby  produced, 
tae  equilibrium  of  the  atmoephere  is  destroyed,  and,  as 
Ki^t  be  expected  from  the  kws  of  aerial  fluids,  move- 
aenti  ol  the  air,  or  winds,  set  in  to  restore  the  equili- 
^noffl.  Now  tfTery  one  of  the  isobcuic  maps  we  have 
C7«n,  as  well  al  every  isobcuic  map  which  has  been  made 
^  recorded  observations,  indicates  very  considerable 
cstvbance  of  the  equilibrium  at  the  surface  of  the  earth. 
All  observation  shows  that  the  prevailing  winds  of  any 
ngioQ  at  any  season  of  the  year  are  simply  the  expression 
cf  the  atmoepheric  movements  which  result  from  the  dis- 
tarfaiDce  of  the  equilibrium  of  the  atmosphere  indicated  by 
tbe  iwbaric  maps  for  that  season  and  region. 

AH  winds  maybe  regarded  as  caused  directly  by  differences 
^  atmospheric  pressursi  just  as  the  flow  of  rivers,  is  caused 
^  differences  of  level,  the  motion  of  the  air  and  the  motion 
^  the  water  being  both  referable  to  gravitation.  The  wind 
lilovi  from  a  xegiaa  of  hi^^er  towards  a  region  of  lower 


pressure,— in  other  words  from  where  there  is  a  surpiius  to 
where  there  is  a  deficiency  of  air ;  and  this  takes  place 
whether  the  differences  of  pressure  be  measurable  by  the 
barometer,  as  is  generally  the  case,  or  not  readily  measur- 
able, as  in  the  case  of  sea  breezes,  squalls,  and  sudden  gusts 
of  wind  which  are  of  short  duration. 

So  far  as  is  known  differences  of  atmospheric  pressure^ 
and  consequently  all  winds,  originate  in  changes  occurring 
either  in  tiie  temperature  or  the  humidity  of  the  air  over 
restricted  regions.  Thus,  if  two  regions  contiguous  to  each 
other  come  to  be  of  unequal  temperature,  the  air  of  the 
warmer  region,  being  specifically  lighter,  will  ascend,  and 
the  heavier  air  of  the  colder  region  will  flow  in  below  to 
take  its  place.  Of  this  class  of  winds  the  sea  and  land 
breezes  are  the  best  examples.  Again,  if  the  air  of  one 
region  comes  to  be  more  highly  charged  with  aqueous 
vapour  than  the  air  of  surrounding  regions^  the  air  of  the 
more  humid  region  being  lighter  will  ascend,  while  the 
heavier  air  of  the  drier  regions  will  flow  in  below  and 
take  its  pkce.  Since  part  of.  the  vapour  will  be  condensed 
into  cloud  or  rain  as  it  ascends,  heat  is  thereby  disengaged, 
and  the  equilibrium  still  further  disturbed.  In  this  way 
originate  gales,  storms,  tempests,  hurricanes,  and  all  the 
more  violent  commotions  of  the  atmosphere,  except  some 
of  the  forms  of  the  whirlwind,  suck  as  dust  storms,  in  the 
production  of  which  very  great  differences  of  temperature 
are  more  immediately  and  exclusively  concerned. 

Ths  Trade-Winda. — ^From  fig.  14,  giving  the  isobarics 
for  January,  it  is  seen  that  atmospheric  pressure  in  the 
Atlantic  is  lower  near  the  equator  than  it  is  to  north 
and  south  of  it;  and  the  arrows  indicate  that  to  the  north 
of  the  tract  of  lowest  pressure  N.E.  winds  prevail  and 
to  the  south  of  it  S.E.  winds.  These  are  th»  well- 
known  N.K  and  S1.E.  trade-windif,  which  thus  blow  from 
regions  of  high  pressure  towards  the  tract  of  lower  pressoro 
situated  midway  between  them.  The  trade-winds  do  Dot 
blow  directly  to  where  the  lowest  pressure  ia,  but  in  a  slanl- 
ing  direction  at  an  angle  of  about  half  a  degree. '  The  d/mar 
tion  from  the  direct  course  is  due  to  the  influence  of  the 
rotation  of  the  eart^  on  its  axis  from  west  to  east, — an 
influence  to  which  all  winds  and  all  currents,  of  the  ocean 
are  subject. 

In  virtue  of.  this  rotation,  objects  on  the  earth's  surface 
at  the  equator  are  carried  round  towards  the  east  at  the 
rate  of  about  17  miles  a  minute.  On  receding  from  the 
equator,  however,  this  rate  of  velocity  is  being  continually 
diminished,  so  that  at  60*  N.  lat  it  is  only  about  81  miles 
a  minute,  and  at  the  poles  nothing.  From  this  it  follows 
that  a  wind  blowing  idong  the  earth's  surface  in  the  direc- 
tion of  the  equator  is  constantly  arriving  at  places  which 
have  a  greater  eastward  velocity  than  itself.  As  the  wind 
thus  lags  behind,  these  places  come  up,  as  it  were,  against 
it,  the  result  l)eing  an  east  wind.  Since,  therefore,  the 
wind  north  of  the  equator  is  under  the  influence  of  two 
forces — one,  the  low  pressure  near  the  equator,  drawing 
it  southwards,,  and  the  other,  the  rotation  of  the  earth, 
deflecting  it  eastwards — ^it  will,  by  the  law  of  the  composi- 
tion of  forces,  take  an  intermediate  direction,  and  blow  from 
north-easi  For  the  same  reason,  south  of  the  equator  the 
south  is  deflected  into  a  south-east  wind. 

In  the  Atlantic  the  north  trades  prevail  between 
latitudes  7**  and  30**  N.,  and  the  south  trades  between  lati- 
tudes 3^  N.  and  25''  S.  These  limits  are  not  stationaiy, 
but  follow  the  sun,  being  farthest  to  the  south  in  February 
and  to  the  north  in  August  The  tract  of  low  pressure 
between  these  wind  systems  is  named  the  region  of  calms^ 
owing  to  the  calm  weather  which  often  prevails  there,  and 
it  is  also  characterized  by  the  frequent  oecuirenoe  of  heavy 
rains.  This  region  of  cahns  varies  its  position  with^thai 
of  the  sun,  reaching  its  most  northern  limits  lalt^lX*  ¥1C 
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in  Angiuty  and  its  moet  aonthern,  lat.  1*  N.,  in  February 
Its  breadth  varies  from  3*  to  8*,  and  it  lies  generally 
parallel  to  the  equator.  It  is  to  be  noted  that,  in  the 
Atlantic,  the  region  of  calms  is  at  all  seasons  north  of  the 
equator. 

North  and  sonth  traces  also  prevail  in  the  Pacific  Ocean, 
separated  by  a  region  of  calms,  which  would  appear,  how- 
ever, to  be  of  less  breadth  and  to  be  less  clearly  defined 
than  is  the  region  of  calms  in  the  Atlantic.  In  the  eastern 
portion  of  the  Pacific  the  region  of  calms  lies  at  all  seasons 
to  the  north  of  the  equator,  but  in  the  western  division  it 
is  considerably  south  of  the  equator  during  the  summer 
months  of  the  southern  hemisphere,  this  souSierly  position 
being  in  all  likelihood  occasioned  by  the  extraordinarily  high 
pressure  in  Asia  in  its  relations  to  the  low  pressure  in  the 
interior  of  Australia  at  this  season.  During  the  summer 
months  of  the  northern  hemisphere  the  region  of  calms 
wholly  disappears  from  the  Indian  Ocean  and  from  the 
western  part  of  the  P^icifio  Ocean,  there  being  then  an 
onbroken  ^iTnm^«^»«g  pressure  &om  the  latitude  of 
Mauritius  and  Central  Australia  northwards  as  far  as  the 
low  pressure  of  Central  Asia., 

Regions  of  light  and  variable  wmds  and'  calms  occur  at 
the  higher  limits  of  the  north  and  south.trades.  Except  in 
the  Pkudfic,  where,  owing  to  the  greater  breadth  of  that 
ocean,  they  spread  over  a  conriderable  extent,  these  regions 
appear  but  in  circumscribed  patches,  such  as  characterijee 
the  meteorology  of  the  NorUi  and  South  Atlantic  about 
latitudes  26*  to  36*.  Of  these  regions  of  cahns  the  most 
important  is  that  marked  off  by  the'  high  pressure  in  the 
North  Atlantic,  between  the  United  States  and  Africa. 
This  is  the  region  of  the  Sargasso  Sea»  where  the  weather 
itf  chaiacterised  by  calms  and  variable  winds,  and  the  ocean 
by  its  comparatively  still  waters.  These  are  known  to 
leamen  as  the  ^  horse  latitudes,"  and  are  essentially 
different  from  the  equatorial  region  of  cahns.  The  latter, 
as  has  been  stated,  is  the  region  of  low  pressure  at  the 
meeting  of  the  north  and  south  trades,  where  the  climate 
is  distinguished  for  its  general  sunlessness  and  heavy 
rainfaUL  On  the  other  hand,  the  calm  regions  in  the 
Atlantie  and  Pacific  Oceans  about  the  tropics  have  an 
atmospheric  pressure  abnormally  high,  clear  skies,  and 
the  weather  generally  sujmy  and  bnght^  with  occasional 
•quails. 

Numerous  observations  made  in  all  parts^  of  the  globe 
establish  the  fact  that^  while  the  surface  winds  within  the 
tropics  are  directed  towards  the  equatorial  region  of  calms 
in  such  a  manner  that  the  general  intertropical  movements 
of  'the  atmosphere  or  prevailing  winds  are  easterly,  the 
prevailing  winds  of  the  north  and  south  temperate  zones 
are  westerly.  The  westing  of  these  great  aerial  currents 
is  doe  to  the  same  cause  that  gives  easting  to  the  trade- 
winds^  vi&y  the  rotation  of  the  earth  round  its  axis.  For, 
as  an  aerial  current  advances  into  higher  latitudes,  it  is 
ooostantly  arriving  at  regions  having  a  less  rotatoiy  velocity 
ffaan  IfcBelf ;  it  thus  outstrips  them  and  leaves  them  behind ; 
ta  other  words»  it  blows  over  these  }>laces  as  a  westerly 
wind. 

"While^  however,  the  general  prevalence  of  westerly  winds 
Jias  bden  established  over  the  extratropical  regions  of 
'Burope,  ksaa,  Africa,  America,  and  Australia,  the  direc- 
tions which  in.  different  seasons  and  at  different  places  are 
actually  found  to  prevail  often  differ  very  widely  from 
west  An  examination  of  the  winds  at  one  hundred  and 
fifteen  places  pretty  well  tUstributed  over  the  northern 
hemisphere  reveals  tiie  instructive  fact  that  almost  every 
place  shows  two  maximum  directions  from  which  winds 
blow  more  frequently  than  from  the  other  directions^  and 
that  one  <^  these  two  directions  shows  a  considfrable  aaBoess 
ovor  tho  ^^''^i  .  '^111%/^  **ifff"p^  the  following  are^  ana 


twenty  years'  average^  the  number  of  days  at  Greenwidi 
each  wind  prevails  during  the  year : — ^N.,  41;  NJS.,  49;  E, 
23;  S.E.,  21;  S.,  34;  S.W.,  103;  W.,  38;  N.W..  24;  and 
cairns,  32.  Hence  aW.  and  N.R  winds  are  there  mofs 
prevalent  than  winds  from  any  other  direction,  and  of  tfasM 
two  winds  the  greater  maTrimnm  direction  is  S.W.  If  the 
two  maximum  directions  be  sorted  into  groniifli  tJiea  tha 
greater  maximum  direction  occurs  as  follows  ^^ 
from  S.S.W.     to  W.  at  47 

„    W.N.W.  „   N.  „  88 

„     N.N.E.     „    K   „  19 

„     E.S.K      „     &   „  16 

and  the  other  maximum  direction  is 
from  S.S.W.     to  W.  at  20 

„  E.8.K.  „  8.  „  82  „ 
This  result  of  observation,  so  different  from  what  was  keg 
accepted  as  being  in  accordance  with  the  generally  received 
theory  of  the  movements  of  the  atmosphere^  teaches  the 
important  lesson  that  the  region  towards  which  the  extra- 
tropical  winds  of  the  northern  hemisphere  are  directed  is 
not  the  region  of  the  north  pole. 

Prevailing  Winds  in  January, — On  examining  fig.  14, 
which  shows  the  distribution  of  atmospheric  pressure  in 
January,  it  is  seen  that  pressure  is  abnormally  low  over 
the  northern  portion  of  the  Atlantic — ^the  lowest  occoning 
between  Iceland  and  South  Greenland — ^from  whidi  it 
rises  as  we  proceed  in  a  S.W.  tlirection  towards  America, 
in  a  S.  direction  over  the  Atlantic,  and  in  a  S.K  and  E. 
direction  over  Europe  and  Asia.  Now  what  influence  has 
this  remarkable  atmospheric  depression  on  the  prevailing 
winds  over  this  large  and  important  part  of  the  earth's 
surfacet  The  arrows  in  the  figure,  which  indicate  the 
prevailing  winds,  and  which  have  been  laid  down  from 
observations,  answer  this  question. 

At  stations  on  the  east  side  of  North  America  the 
arrows  show  a  decided  predominance  of  north-west  windi; 
at  the  more  northern  places  the  general  direction  is  more 
northerly,  whereas  farther  south  it  is  more  westerly.  In 
the  Atlantic  between  America  and  Great  Britain,  in  the 
south  of  England,  in  France  and  Belgium,  the  direction  is 
nearly  &W.  In  Ireland  and  Scotland  it  is  W.aW.; 
in  Denmark  and  the  north-west  of  Bussia  S.& W. ;  from 
St  Petersburg  to  Tobolsk  S.W. ;  on  the  west  of  Norway 
generally  SJS.R ;  and  in  Greenland,  the  north  of  Iceland, 
and  about  Spitsbergen  N.R  Hence  all  the  pre^miUog 
winds  in  January  over  this  extensive  portion  ol  the  glolM 
may  be  regarded  as  the  simple  expression  of  the  difference 
of  atmospheric  pressure  whieh  prevailf  over  Ilia  different 
parts  of  the  region.  In  truth  the  whole  appears  to  flow 
vorticosely,  or  in  an  in-moving  .spiial  course^  towards  the 
r^on  of  low  pressure  lying  to  Ihe  south-west  ol  Iceland, 
and  extending  eastward  over  the  Arctic  Sea  north  of  Bnsvia. 
The  only  marked  changes  in  these  directions  of  the  wind 
thus  broadly  sketched  out  are  the  deflexioiia  caused 
by  the  various  mountain  svstems  which  lie^  so  to  speak, 
embedded  in  these  vast  aerial  currents;  of  these  the 
winds  in  the  south  of  Norway  afford  excellent  iUusba- 
tions. 

The  influence  whicn  this  peculiar  distribation  ol  the 
pressure  ovjBr  the  north  of  the  Atlantio  exerases  in 
atMolutely  determining  thet  winter  climates  ai  theraspeetiTe 
countries  is  most  instructive.  It  is  to  this  low  pressure^ 
which  draws  over  the  British  Islands  W.£LW.  winds 
from  the  warm  waters  of  the  Atlantic^  that  the  open,  mild, 
and,  it  must  be  added,  tamy  winteo  cl  these  islands  an 
due.  The  same  region  of  low  piooumo  givea  Bussia  and 
Western  Siberia  theb  severe  wintom  j  sad  it  is  the  same 
consideration  that  fully  explains  the  enonnoas  4<ifl<wn^  of 
ihe  isothezmal  linM  no^  and  8onth> 
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eastwards  over  the  Old  Contmeni  Fixially,  the  same  low 
pressure  draws  over  British  America  and  the  United  States, 
by  the  N.W.  winds  which  h  indnces,  the  intensely  dry 
cold  air-corrent  of  the  Arctic  regions.  At  Portland,  Maine, 
which  is  swept  by  these  cold  north-westerly  winds,  the 
normal  temperature  in  January  is  23^'6,  whereas  at 
Corunna,  on  the  coast  of  Spain,  in  nearly  the  same  latitude, 
where  south-westerly  winds  from  the  Atlantic  prevail,  the 
mean  temperature  of  the  month  is  49**1,  or  25^*5  higher. 

The  r^on  of  low  atmospheric  pressure  in  the  north  of 
Uie  Pacific  is  accompanied  by  prevailing  winds  over  the 
region  embraced  by  it  and  by  climatic  effects  in  all  respects 
sunilar  to  the  above.  In  Vancouver  Island  the  prevailing 
winds  in  January  are  S.W.,  at  Sitka  RS.E.,  on  Great 
Bear  Lake  KN.E.,  in  Alaska  K.E.,  in  Kamchatka  N.N.E., 
and  in  Japan  K.W.  In  aeoordanoe  with  these  winds 
the  winter  climate  of  Yanoouver  and  adjoining  regions 
is  mild  and  humid,  and  that  of  the  north-east  of  Asia  dry 
and  intensely,  cold. 

On  the  other  hand,  abnormally' high  pressure  rules  over 
the  continent  of  Asia  at  this  season,  and  as  regards  this 
region  of  hi^  pressure  the  arrows  represent  the  winds  as 
blowing  outwards  from  it  in  all  directions.  Over  the 
interior  of  Asia,  where  the  highest  normal  pressures  are, 
observations  show  a  marked  prevalence  of  cakns  and  light 
winds,  but  around  this  central  region  the  prevailing  winds 
in  Jantiary  are— «t  Calcutta  N.,  at  Hong-Kong  E.N.E., 
at  Peking  N.W.,  on  the. Amur  W.N.W.,  S.R  at  Nijni- 
kolymak  and  aaW.  at  Us^'ansk  (in  the  north  of  Siberia), 
and  at  Bogoslovsk  .S.W.  Hence  from  this  extensive 
region,  where  pressure  is  abnormally  hi^  or  where  at 
tfau  season  there  is  a  large  surplus  of  air,  the  prevailing 
winds  flow  outwards  in  all  directions  towards  the  lower 
pressure  which  surrounds  it.  Owing*to  the  excessive  diy- 
oesB  of  the  air  of  Central  Asia,  terr^trial  radiation  is  less 
obstmcted  there  than  anywhere  else  on  the  globe,  and 
consequently  the  temperature  falls  very  bw,  the  mean  of 
January  at  Werchojansk  being  -  56^*8,  which  is  the  lowest 
mean  monthly  temperature  blown  to  oocnr  on  the  earth's 
Ruiace.  And,  since  the  winds  blow  outwards  from  the 
dry  cold  climates  of  the  interior,  temperatures  are  low, 
eren  on  the  coasts.  Of  this  China  affords  good  illustrations. 
Thus  the  mean  January  temperature  of  Peking  is  22''*7  and 
of  Zi-ka-Wei,  near  Shanghai,  35^*4,  whereas  at  Corfu  and 
Alexandria  the  normal  temperatures  for  January  are 
respectively  50^'9  and  58^*0,  or  28'**2  and  22'*'6  higher 
than  in  corresponding  latitudes  on  the  coast  of  China. 

The  winds  of  the  United  States  in  winter,  taken  in 
connexion  with  the  peculiar  distribution  of  pressure  already 
described,  are  very  interesting.  There  are  two  regions  of 
high  pressure,  one  in  the  south-eastern  States  and  the  other 
and  larger  one  in  the  region  around  Utah ;  and  between 
fhese  there  is  interposed  a  trough  of  lower  pressure  extend- 
ing from  CSiicago  to  the  souSi-west  of  Texas.  On  the 
western  side  of  this  depression  the  winds  are  north- 
westerly, but  to  the  east  of  it  they  become  W.,  W.S.W., 
and  in  some  places  S.W.,  and  again  on  nearing  the  Atlantic 
seaboard  they  become  north-westerly.  In  connexion  with 
the  region  of  higher  pressure  in  the  west,  the  prevailing 
winds  'tfe  seen  to  flow  outward  from  it  The  normal 
iressure  diminishes  everywhere  to  southward  of  a  line 
drawn  froifl  the  Canaries  to  Bermuda,  thence  westward  in 
nearly  the  same  latitude  to  Texas,  and  then  to  west-north- 
west to  San  Francisco.  The  tract  of  lowest  pressure 
stretches  from  the  basin  of  the  Amazon  in  the  direction  of 
the  isthmus  of  Panama  in  about  latitude  8*  N.,  and  thence 
15  continued  westward  for  a  considerable  distance  into  the 
Pacific  in  nearly  the  same  latitude.  It  follows  from  this 
distibution  of  tike  pressure  that  the  north  trades  in  a  more 
^  less  modified  form  prevail  over  South  America  to  the 


north  of  the  Amazon,  and  in  the  Pacific  to  the  north  of 
lat.  8^  N.,  probably  as  far  to  westward  as  long.  150*  W. 

The  low-pressure  systems  which  prevail  during  the 
summer  months  in  South  America  and  South  Africa  have 
each  its  corresponding  system  of  winds  all  round.  It  is, 
however,  in  Australia,  as  being  the  most  compact..and 
isolated  continent,  that  the  influence  of  the  summer  sUn  in 
lowering  the  pressure  is  best  illustrated.  In  that  continent 
the  lowest  pressure  occurs  in  the  region  situated  about 
midway  between  the  north  coast  and  the  tropic  of 
Capricorn,  over  which  the  normal  pressure  does  not  exceed 
29*80  indies.  Further,  everywhere  in  Australia  pressure 
dimimshes  from  the  coast  on  advancing  upon  the  inland 
districts.  It  follows  from  this  disposition  of  the  pressure 
that  all  round  the  .island  the  prevailing  winds  in  summer 
blow  from  the  sea  towards  the  interior ;  and  accordingly  it 
is  in  these  months  that  the  greater  part  of  the  rain  fkHs. 
From  the  low  pressure  of  the  interior  southwards  to  Bass's 
Straits  pressure  rises  continuously,  the  increase  in  the 
normal  over  this  space  being  about  0*200  inch.  To  north- 
ward it  also  rises  continuously  to  beyond  the  north  of 
China,  the  increase  on  this  side  being  about  }  of  an  inch. 
In  this  case  the  greater  part  of  the  increase  occurs  over 
the  contment,  the  rate  of  increase  from  the  north  of 
Australia  to  the  Philippine  Islands  being  only  about  the 
rate  of  increase  which  obtains  southward  towards  Bass's 
Straits.  It  will  be  shown  when  the  subject  of  the  rainfall 
is  examined  that  it  ia  the  relative  excess  of  these  high 
pressures,  the  one  in  the  south  of  Australia  and  the  other 
in  the  south-east  of  Asia,  that  determines  the  position 
of  the  area  of  low  pressure  in  Australia  in  particular  years^ 
and  with  that  position  the  degree  and  extent  to  wludi  the 
whole  of  the  northern  portion  of  Australia  is  watered  by 
the. rainfall  Thus,  when  pressure  is  more  thanuraally 
high  in  the  south-east  of  Asia,  and  either  low  or  not  ex- 
cessive in  the  south  of  AustnJia,'  then  the  low-pressure 
region  is  pushed  farther  southward  into. the  interior,  and 
with  it  the  rainfall  spreads  inland  over  a  wider  area  and  to 
a  greater  depth. 

PrevaUing  W%nd$  »i>  Jviy. — ^In  the  winter  of  the 
southern  hemisphere^  the  geographical  distribution  of 
pressure  is  exactly  the  reverse  in  Australia  of  what  obtains 
during  the  summer  months.  Everywhere  all  round  it 
increases  on  advancing  from  the  coast  into  inland  districts* 
The  lowest  pressure,  about  30*00  inches,  occurs  on  the 
north  coast,  and  the  highest  over  the  basin  of  the  Murray 
river  and  its  affluents,  where  it  rises  generally  to  30*18 
inches.  On  the  south  coast  it  is  generally  about  30*12 
inches,  falling,  however,  at  Gabo  Island,  in  the  extreme 
south-east,  to  30*050  inches,  and  to  29*836  in  the  south  of 
New  Zealand.  From  the  Murray  river  the  diminution  ol 
pressure  is  continuous  to  the  north,  even  to  the  low  pressure 
of  Central  Asia.  From  this  arrangement  of  the  pressure^ 
the  prevailing  winds  blow  from  the  interior  towards  the 
surrounding  ocean  all  round  Australia,  with  the  single 
exception  of  the  extreme  south-west  of  the  continent,  where 
the  prevailing  winds  are  south-westerly,  being  here  essenti- 
aUy  an  outflow  of  the  high  pressure  which  overspreads  the 
Indian  Ocean  to  the  westwuxl.  As  these  S.W.  winds  are 
from  the  ocean,' the  rainfaU  at  Perth  in  July  is  fully  6 
inches,  and  it  is  high  over  south-western  districts  of  West 
Australia.  The  prevailing  winds  round  Australia  are  S.R 
on  the  north  coast,  S.W.  at  Brisbane,  W.N.W.  at  Sydney, 
K.  at  Melbourne,  N.K  at  Adelaide.  These  aU  represent 
an  outflow  from  the  high-pressure  regions  of  the  interior 
modified  by  the  influence  of  the  earth's  rotation,  and,  in 
correspondence  with  the  reversal  of  the  distribution  of  the 
pressure,  are  directions  the  reverse  of  the  prevailing  winds 
of  January. 

In  July  the  central  and  southern  parts  of  Asia  en. 
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higUy  heated  by  the  summer  sun,  and,  besides^  ihe  rainfall 
over  southern  parts  is  ezcessiTe.  Consequently  atmospheric 
pressure  is  very  bw,  being  fully  0*40  inch  lower  in  the 
Piugab  than  it  is  in  the  south  of  Ceylon.  From  the 
interior  pressure  rises  continuously  on  advancing  to  the 
eaatwaid,  southward,  westward,  and  northward,  imd  from 
all  these  directions  the  prevailing  winds  of  summer  flow 
inwards  upon  die  interior,  and  these  bring  rain  or  parching 
drought  according  to  the  vapour  they  bring  from  the 
ocean  they  have  traversed,  and  according  as  they  advance 
into  warmer  or  colder  regions.  The  prevailing  summer 
'winds  of  Asia,  being  an  mflow  inwards  upon  the  interior, 
have,  generally  speaking,  exactly  the  reverse  direction  of 
that  prevailing  in  winter. 

The  winds  of  Europe  are  mainly  determined  by  the 
extraordinarily  high  pressure  of  the  Atlantic  in  its  relations 
to  the  low-pressure  systems  of  Central  Asia  and^Central 
Africa  at  this  time.  The  winds  in  the  Spanish  Peninsula 
are  north-west ;  in  the  north  of  Africa  they  are  northerly, 
and  again  north-westerly  in  Syria.  The  winds  of  the 
British  Islands  and  western  Europe  have  leas  southing  and 
more  northing  than  the  prevailing  winds  of  winter,  and  to 
the  east  of  long.  40^  K  they  becOTie  decidedly  north-west 
It  is  to  the  Athmtic  origin  Oa  these  winds  that  the  summer 
climates  of  these  large  and  important  regions  owe  the  com- 
pasatively  large  ndnlall  of  this  season,  it  being  at  this  time 
that  the  rainfall  reaches  the  annual  marimnm.  The  bear- 
ing o£  the  low-pressure  areas  and  mountain  sjrstems  of  the 
north  of  Italy  and  Scandinavia  on  the  climates  of  these 
countries  will  be  afterwards  referred  to. 

The  centre  of  lowest  pressure  in  North  America  is  over 
the  district  about  Utah,  from  which  it  rises  all  round,  least 
to  northward  and  most  in  south«easterly  and  north-westerly 
directions.  In  California  N.W.  winds  necessarily  blow' in- 
wards uponlhis  central  low-pressure  area;  and,  as  these  winds 
pass  successively  over  regions  the  temperature  of  which  con- 
stantly increases,  the  summer  climate  is  rainless.  On  the 
other  hand,  southerly  and  south-easterly  winds  from  the  Gulf 
of  Mexico  blow  up  the  western  side  of  the  basin  otthe  Missis- 
sippi inwards  upon  the  low-pressure  area  of  the  centre,  de- 
positing in  their  course,  in  a  rainfall  more  or  less  abundant^ 
the  moisture  they  have  brought  from  the  Qulf.  To  the  north 
of  lat  50*,  and  to  westward  of  Hudson's  Bay,  the  prevail- 
ing winds  become  easterly  and  north-easterly,  distributing 
over  Manitoba,  Saskatchewan,  and  neighboiuring  regions, 
as  they  continue  their  westerly  course  towards  the  low- 
pressure  area,  the  rainfall  they  have  transported  thither 
from  the  wide  expanse  of  Hudson's  Bay.  An  attentive 
examination  of  the  arrows  of  fig.  17  shows  that  the  prevail- 
ing, winds  over  all  the  States  to  the  east  of  the  Mississippi 
river  are  rather  to  be  regarded  as  an  outflow  from  the 
region  of  very  high  pressure  over  the  Atlantic  to  south- 
eastward. Thus  in  Florida  the  winds  are  S.K,  in  the 
southern  States  S.,  and  in  the  lake  region,  in  the  New  Eng- 
land States,  and  on  the  Atlantic  seaboard  S.W.  Since  the 
origin  of  these  winds  is  thus  essentially  oceanic,  and  since 
in  their  course  northwards  no  mountain  range  crosses  their 
path,  the  whole  of  this  extensive  region  enjoys  a  large  but 
by  no  means  excessive  rainfall,  which,  taken  in  connexion 
with  the  temperature,  renders  the  summer  climate  of  these 
States  one  of  the  best  to  be  met  with  anywhere  on 
the  globe  for  the  successful  prosecution  of  agricultural 
industries. 

The  remarkable  protrusion  of  high  pressures  from  the 
southern  hemisphere,  where  they  are  massed  at  this  time 
of  the  year,  northwards  into  the  Atlantic  is^as  has  already 
been  referred  to,  one  of  the  outstanding  features  of  the 
meteorology  of  the  summer  months  of  the  northern  hemi- 
sphere. In  the  central  aiea  of  this  large  region  the  climate 
is  remarkable  for  its  prevailing  calms^  light  winds,  occasional 
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squalls^  and  clear  skies.  From  this  comparatively  calm 
space  the  wind  blows  outwards  in  all  directions  towuds  and 
in  upon  the  surrounding  regions  of  low  pressure.  These 
winds^  owing  to  the  high  temperature^  dear  skiei^  and  strong 
sunshine  of  the  region  from  which  they  issue,' cany  with 
them  a  great  amount  of  vapour  near  the  surface^  by  which 
to  a  lar^  extent  the  north  of  South  America^  the  east  of 
North  America,  the  greater  part  of  Europe^  and  a  large  por- 
tion of  Africa  are  watered.  The  prevailing  winds  over  this 
region  are  further  interesting,  not  merely  from  the  striking 
illustration  they  give  of  the  intimate  relation  of  the  winds 
to  the  distribution  jof  the  pressure,  but  as  being  of  no  small 
importance  in  determining  the  best  routes  to  h^  taken  over 
this  great  highway  of  commerce^  and  the  more  so  inasmuch 
as  the  currents  of  the  ocean  are  coincident  with  these  pre- 
vailing  windsw 

In  the  Antarctic  regions,  or  rather  to  the  south  of  latL 
45*  S.,  the  normal  atmospheric  pressure  is  tow  at  all 
seasons,  there  being  a  gradual  diminution  of  pressure  to 
29*20  inches  about  kt  60"*  &  Pressure  is  probably  even 
still  lower  nearer  to  the  south  pole,  as  seems  to  be  indi- 
cated by  the  observations  made  by  Sir  James  C  Boss,  and 
in  the  "Challenger"  and  other  expeditions.  Over  this 
jBone  the  prevailing  winds  are  W.N.W.  and  N.W.  This  is 
the  region  of  the  "brave  west  winds,"  the  "roaring  forties" 
of  sailors,  which  play  such  an  important  part  in  navigation, 
and  whidi  determine  that  the  outward  voyage  to  Australia 
be  round  the  Cape  of  Qood  Hope  and  thence  eastward,  and 
the  homeward  voyage  eastward  round  Cape  Horn,  the 
globe  being  thus  circumnavigated  by  the  double  voyage; 
That  the  general  drift  of  these  winds  is  inwards  upon  the 
south  pole  is  strongly  attested  by  the  existence  of  the 
enormously  thick  widl  of  ice  which  engirdles  these  regions, 
from  which  are  constantly  breaking  away  the  innumerable 
icebergs  that  cover  the  Southern  Ocean,  none  of  which  is 
ever  seen  of  a  calculated  thickness  less  than  1400  feet. 
The  snow  and  rainfall  which  must  take  place  in  the  south 
polar  regions  for  the  formation  of  ^  icebergs  of  such  a 
thickness  must  be  peculiarly  heavy^  but  not  heavier  than 
might  be  expected  from  the  strength  and  degree  of  satora- 
tion  of  the  "  roaring  forties  "  whidi  unceasin^y  precipitate 
their  moisture  over  these  regions. 

To  sum  up : — so  far  as  the  prevailing  winds  are  con- 
oemed,  it  has  been  shown  that  where  pressnreis  high,  that 
is  to  say,  where  there  exists  a  surplus  of  airj  out  of  such 
a  region  winds  blow  in  all  directions ;  and,  on  the  other 
hand,  where  pressure  is  bw,  or  where  there  is  a  deficiency 
of  air,  towards  such  a  region  winds  blow  from  all  direction^ 
in  an  in-moving  spiral  course.  This  outflow  of  air^urrenta 
from  a  region  of  high  pressure  upon  a  region  of  bw  pres- 
sure is  reducible  to  a  smgle  principle,  vis.,  the  principle  of 
gravitation.  Given  as  observed  &cts  the  differences  of 
pressure^  it  is  easy  to  state  with  a  close  appronmation  tq 
accuracy  what  are  the  prevailing  winds,  before  calculating 
the  averages  from  the  wind  obeervations.  Indeed  so  pre- 
dominating is  the  influence  of  gravitation  where  differences 
of  pressure,  however  produced,  exist  that  it  may  practically 
be  regarded  as  the  sole  force  immediately  concerned  in 
causing  the  movements  of  the  atmosphere.  If  there  be 
any  o&er  force  or  forces  that  set  the  winds  in  mo^on 
independently  of  the  force  called  into  play  by  differences  of 
mass  or  pressure,  their  influence  must  be  altogether  insig- 
niflcant  as  compared  with  gravitation. 

It  has  been  abundantly  proved  that  the  wind  does  nov 
blow  directly  from  the  region  of  high  towards  that  oi  low 
pressure,  but  that,  in  the  northern  hemisphere,  the  region  of 
lowest  pressure  is  to  the  left  of  the  directbn  towards  which 
the  wind  Uows,  and  in  the  southern  hemisphers  to  the 
right  of  it  This  direction  of  the  prevailing  w^  with 
reference  to  the  pressure  is  in  strict  accordance  with  Buys 
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Ballot's  Law  of  the  WiodH^  whick  nay  be  thus  expressed : — 
the  wind  neiiher  blows  roand  the  centre  of  lowest  pressure 
in  cireles^  or  as  Umgents  to  the  conoentric  isobarie  corves 
of  stonna  or  eyelones^  nor  does  it  blow  directly  towards  the 
eeatre;  bat  it  takes  a  directibn  intermediate^  approa^ing^ 
howerer,  more  nearly  to  Hie  direction  and  coarse  of  the 
drenlar  eorres  than  of  the  radSi  to  the  centre.  The  angle 
fanned  by  a  line  drawn  to  the  centre  of  lowest  preesore 
from  the  obsenrer's  position  and  a  line  drawn  In  the  direo-. 
tion  of  the  wind  is  not  a  riAhi  anoLei  bat  an  aogle  of  from 
60'to8O\ 

Ytam  its  importance  in  pnotical  meteorology  Bays 
BaOof  s  law  znay  be  stated  in  these  two  ooxiYenienft  forme. 
(1)  Stand  with  yoor  back  to  the  wind,  and  the  centre  d 
the  depreesion  or  the  place  where  the  batometer  im  lowest 
will  be  to  your  left  in  the  -northem  Jiemisphere^  and  to 
joor  right  in  the  Bonthem  hemisphere.  T^  is  iihe  role 
for  sailors  by  which  they  are  ^ded  to  steer  with  ref er- 
eooe  to  stonna  (3)  Stand  xnth  the  hi^  barometer  to 
joor  right  an!  the  low  barometer  to  your  lef  t^  and  the 
vind  will  blow  om  yonr  back;  theee  positions  in  the  southern 
Lazniroheire  being  reversed.  It  is  in  this  form  that  the 
pzevauing  winds  of  any  part  of  the  globe  may  be  worked 
oit  from  the  isobaric  charts  (figa.  14  and  17). 

Tram  the  all-important  consequences  which  flow  from  the 
geographical  distribntioQ  of  the  pressure  it  ib  evident  that 
tiia  rqgiona  of  low  and  of  high  normal  pressure  mnst  be 
cosasded  as  the  true  poles  of  the  prevailing  winds  on  the 
ewth^sm&o^  towards  which  and  from  which  the  great 
aovements  of  the  atmosphere  proceed.  From  the  nneqnal 
dirtribation  of  land  and  water,  and  their  dlf  erent  relations 
te  solar  and  terrestrial  rwdiation,  it  follows  that  the  poles 
of  pressure  and  of  atmoepheiic  movements  are,  just  as 
bappens  with  respect  to  the  poles  of  tempomture,  vexy  far 
Eran  being  ooincident  with  the  north  pda  Thus  during 
tl»  winter  months  the  regions  to  which  the  origin  of  the 
great  prevailing  winds  of  the  northern  hemisphere  are  to 
be  referred  are  Oentral  Asia,  the  iman  of  the  Booky 
Xonntalik^  and  the  horse  latitudes  ol  the  Atkntic^  axid 
the  regions  towaids  and  in  upta  which  they  flow  are  the 
lov-piessare  ^sterns  In  the  north  of  the  Atkntic  and 
Bhcdlo  Ooean^  and  the  tract  of  low  pressure  within  the 
tropics  towards  whioh  the  trade  winds  blow.  In  the 
wmnpT  TBOTitihs  the  reversed  conditions  of  pressore-distri* 
button  then  observed  are  attended  with  corresponding 
changes  in  the  prevailing  winds ;  and,  generally  speakings 
if  the  80iLt(h  polar  region  be  excepted,  the  poles  of  highest 
aad  lowest  preGsore  and  atmospheric  movements  are  at  no 
&&e  coixMident  with  the  north  pole.  It  is  this  considera- 
tion whk^  ailoids  the  tme  explanation  why  prevailing 
]nnds  at  so  large  a  proportion  of  stations  in  the  northern 
bemisphare  do  not  Uow  in  the  directions  in  which  true 
(qutorial  and  polar  winds  shoold  blow. 

The  causes  which  bring  about  an  unequal  distribution  of 
tbe  maes  cf  the  earth'ii  atmosphere  are  mainly  these  two— 
tbe  temperature  and  the  moisture  of  the  atmosphere  con- 
Kdered  with  respect  to  the  geographical  diEftribution  of 
hoi  and  water.  Owing  to  the  very  different  relations  of 
aod  and  water  to  temperature^  as  already  stated,  the 
Kramer  temperature  of  continents  greatly  exceeds  that  of 
tbs  ocean  in  the  same  latitudes.  Hence  the  abnormally 
bi^  tsmperatore  which  prevails  in  the  interior  of  Asia, 
Africa,  AnfurtAft^  uid  Australia  during  their  respective 
■nmsMri^  in  ooosequenca  of  which  the  air,  becoming  speci- 
fically li^iter,  ascends  in  enormous  columns  thousands  of 
ailes  in  diameter.  On  arriving  at  the  higher  regions  of 
tbs  ttmosphere  it  flows  over  neighbouring  regions  where 
tbs  sDilaoe  temperature  is  lower,  and  thus  the  atmospheric 
pnanie  of  the  Bi^y  heated  regions  is  diminished, 

Bufaee  winds  set  in  all  round  to  take  the  place  of  the 
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aur  removed  from  the  continents  by  these  ^^i^nding 
current^  and  since  these  necessarily  are  chiefly  winds  from 
the  ocean  th^  are  highly  charged  with  aqueous  vapour. 
by  the  jpreeence  of  which,  and  ^  the  condenaation  of  the 
vapour  mto  ddud  and  rain,  the  pressure  over  continents  at 
tias  season  is  stiU  further  and  very  krgely  dinunished. 
Air  charged  with  vapour  is  specifically  lighter  than  when 
^thout  the  vapour;  in  other  words, 'the  more  vapour 
any  giren  quanti^  of  atmospheric  air  has  in  it  the  jess 
38  its  spedO^  gravity;  and,  further,  thc»  condensation 
of  vapour  in  ascending  air  ib  the  chief  cause  cf  the  cooling 
effect  being  so  much  less  than  that  which  wodd  be 
experienced  by  dry  air.  ,  From  these  two  principles^ 
which  were  .ustabliiihed  by'Balton,  Joule^  uid  Sir  William 
Thomsoti,  it  follows  that  the  pressure  of  vapour  in  the  air^ 
and  its  condensation,  exercise  a  powerful  influence  in 
-diminishing  the  pressure.  The  great  d^^turbing  influeneee 
at  work  in  the  atmosphere  are  Sie  forces  called  into  pUy 
by  its  aqueous  vapour;  and  it  is  to  these^  cooperating  with 
the  forces  called  into  play  by  the  differences  of  temperature 
directly,  that  the  low  normal  pressure  of  the  continents 
during  the  summer  is  to  be  ascribed.  The  degree  to  which 
the  lowering  of  the  pressure  takes  place  is,  as  was  to  have 
been  expected,  ^eatest  in  Asia,  the  largest  continent^  and 
least  in  Australia,  the  smallest  continent^  while  in  Amerioe 
it  is  intermediate. 

IThe  influence  of  the  aqueous  vapour  in  ^iyminiAmg  the 
pressure  ii  well  seen  in  the  belt  of  calms  in  the  tropin 
between  the  north  and  the  south  trade-winds.  Since  these 
winds  import  into  the  belt  of  calms  the  vapour  they  hav€ 
taken  up  from  the  sea  on  their  way  thither,  tiiie  climate  if 
characterised  by  a  highly  saturated  atmosphere  and  heavy 
rains.  Again  the  air  in  regions  near  the  Atlantic  contains 
much  more  vapour  and  is  S  a  hi^er  temperature  during 
winter  than  is  observed  at  places  in  the  interior  of  con- 
tinents in  the  same  latitudes.  It  f oUows  thus  that  the  air 
over  the  north  of  the  Atlantic  and  the  regions  adjoining  is 
specifloally  lighter  than  in  the  regions  which  surround 
them.  We  have  here  therefore  the  physical  conditions  cf 
an^ascending  current ;  and  it  is  plain  that  the  strength  of 
this  current  will  not  merely  be  kept  up  but'  increased  by 
the  condensations  of  the  vapour  into  doud  f^d  rain  which 
take  place  within  it^  by  which  a  iii^er  temperature  and  a 
greater  specific  lightness  are  maintained  at  the  surface  of 
tile  earth  and  at  various  heights  in  the  atmosphere  than 
exist  over  surrounding  regions  at  the  same  heights. 
Accordingly  it  is  seen  from  the  winter  iBobars  that  an 
enormous  diminution  of  pressure  occurs  over  these  regions^ 
and  ialBo  over  the  north,  of  the  Pacific  and  the  Antarctic^ 
as  compared  with  the  continents. 

Since,  on  the  other  hand,  dry  and  cold  air  is  apedflcally 
heavy,  the  winter  isobars  idiow  that  where  temperature  is 
low  and  the  air  very  dry  pressure  is  high.  Of  ihis  Asia 
and  North  America  are  striking  examples  during  December, 
January,  and  February,  and  Australia,  South  Africa^  and 
South  Ajnerica  during  June,  July,  and  August 

Since  vast  volumes  of  air  are  thus  poured  into  the  t^on 
where  pressure  is  low  without  increasing  that  pressureJjM 
vast  volumes  flow  out  of  the  region  where  pscesnre  is  high 
without  HimiTiiAiTig  that  pressure^  it  necessarily  follows 
that  the  volumes  of  air  poured  into  the  region  of  bw 
normal  pressure  do  not  accumulate  over  that  region,  but 
must  somehow  escape  away  into  gther  regions,  and  that 
the  volumes  cf  air  which  flow  out  from  the  region  of  high 
normal  pressure  must  have  their  place  supplied  by  fresh 
accessions  of  air  poured  in  from  above.  Ihat  the  same 
kw  of  relation  observed  between  sea-level  pressures  and 
surface  winds  obtains  between  nressuresat  different  heights 
and  winds  at  the  same  heights-  is  simply  a  neceasaiy 
inference.    We  are  thei«foia  justiflod  ia  •xpedng  thai 
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aacending  earrents  will  oontinne  their  aacent  till  a  height 
is  attained  at  which  the  pressure  of  the  air  composing  the 
currents  equals  or  just  falls  short  of  the  pressure  over  the 
surrounding  regions  at  that  high  level  On  reaching  this 
hei^t  the  air,  no  longer  buoyed  up  by  a  greater  specific 
levity  than  that  of  the  surrounding  air,  will  cease  to 
ascend,  and  expanding  horizontally  will  thenceforth  flow 
over  as  an  upper  current  towards  those  regions  which  offer 
the  least  resistance  to  its  course ;  that  is  to  say,  it  will 
flow  over  upon  those  regions  where,  at  that  height*  pressure 
happens  at  the  time  to  be  least.  Now  from  the  known 
densities  of  air  of  different  temperatures  and  humidities  it 
is  evident  that  the  overflow  of  the  upper  current  will  take 
place  towards  and  over  that  region  or  regions  the  air  of 
which  in  the  lower  strata  o^the  atmosphere  happens  to  be 
colder  and  drier  than  that  of  the  other  surrounding 
regions, — because,  being  denser,  a  greater  mass  of  air  is 
condensed  or  gathered  together  in  the  lower  strata  of  the 
atmosphere,  thus  leaving  a  less  mass  of  air,  or  a  diminished 
pressure,  in  the  higher  region  of  the  upper  current 

If  this  be  so,  then,  the  extraordinarily  high  pressure  of 
Central  Asia  during  winter  is  to  be  ascribed  to  these  two 
causes : — (1)  the  low  temperature  and  excessive  dryness  of 
the  air  of  this  extensive  region;  and  (2)  its  relative 
yroximity  to  the  low  pressure  of  the  Atlantic  to  the  north- 
west, the  low  pressure  of  the  Pacific  to  the  north-east,  and 
the  low  pressure  of  the  belt  of  calms  to  the  south. 
Similarly,  since- in  summer  the  temperature  of  air  resting 
over  the  Atlantic  between  Africa  and  the  United  States  is 
much  lower  than  that  of  the  land,  the  ascending  currents 
which  arise  from  the  heated  lands  of  Africa,  Europe,  and 
North  and  South  America,  as  well  as  from  the  region  of 
calms  immediately  to  the  south,  all  of  which  are  remark- 
able for  a  low  normal  pressure,  will  on  reaching  the  upper 
regions  of  the  atmosphere  flow  towards  this  part  of  the 
AUantic,  because  there,  the  temperature  being  lower  and 
the  density  of  the  air  composing  the  lower  strata  being 
greater,  pressure  in  the  upper  regions  is  less.  And,  since 
the  surface  winds  are  constantly  flowing  outwards  from 
this  region  of  abnormally  high  pressure,  thus  draimng 
away  the  air  poured  down  upon  it  by  the  uppei  currents 
whidi  converge  upon  it^  extreme  saturation  does  not  take 
place,  and  the  air  consequently  is  relatively  dry  and  cooL 
That  this  view  generally  represents  the  movements  of  the 
upper  currents  has  been  strongly  confirmed  within  the  last 
few  years  by  Professor  Hildebrandsson  and  Clement  Ley 
in  their  researches  into  the  vpper  currents  of  the  atmosphere 
based  on  observations  of  the  cirrus  cloud 

From  these  considerations  it  may  be  concluded  that  the 
winds  which  prevail  near  the  earth's  surface  are  known 
from  the  isobaric  lines,  the  direction  of  the  wind  being 
from  regions  where  pressure  is  high  towards  regions  where 
it  is  low,  in  accordance  with  Buys  Ballot's  law ;  and  that 
the  upper  currents  may  be  inferred  from  the  isobaric  lines 
taken  reversely,  together  with  the  isothermal  lines  taken 
directly.  In  other  words,  the  regions  of  lowest  pressure, 
with  their  ascending  eurrents  and  relatively  higher  pressure 
at  great  heights  as.  compared  with  sniroundin^  regions, 
point  oat  the  sources  or  fountains  from' which  the  upper 
currents  flow ;  and  the  isothermals,  by  showing  Where  on 
account  of  the  relatively  low  temperatures  the  greater 
mass  of  the  air  is  condensed  in  the  lower  strata  of  the 
atmosphere  and  sea^level  pressure  consequently  is  high, 
thus  diminishing  the'  pressure  of  the  upper  regions,  point 
out  the  regions  towards  and  upon  which  £eri6  upper 
cuirents  of  the  atmosphere  flow.  The  facts  of  the  diurnal 
oBciUatioos  of  the  barometer  in  the  different  regions 
slrsady  dltenssed  afford  the  strongest  eonoboration  of  these 
views.  _^ 

Hie  term  **  monsoon  *  has  long  been  applied  to  the  pre^ 


vailing  winds  in  southern  Asia  which  blow  approximately 
from  S.W.  from  April  to  October,  and  from  N.K  from 
November  to  April  The  term  is  now,  however,  generally 
applied  to  those  winds  connected  with  continents  which 
are  of  seasonal  occurrence,  or  which  occur  regularly  with 
^e  periodical  return  of  the  season.  Since  they  are  caused 
immediately  by  the  different  temperatures  and  pressures 
which  form  marked  features  of  the  climates  of  continents 
in  winter  and  summer  respectively,  they  are  most  fully 
developed  round  the  coast  of  Asia,  owing  to  the  great 
extent  of  that  continent  The  monsoons  of  different  parts 
of  the  coasts  of  Asia  differ  widely  in  direction  from  each 
other.  Thus  in  winter  and  summer  respectively  they  are 
W.N.W.  and  KN.R  at  the  mouth  of  the  Amur,  N.  and 
aS.R  at  Shanghai,  N.R  and  S.W.  at  Bangoon,  N.  and 
W.S.W.  at  Bombay,  N.W.  and  aW.  at  Jerusalem,  and 
aS.W.  and  N.N.R  at  Archangel  The  Indian  winter 
monsoon  generally  begiAs  to  break  up  in  Karch,  but  it  is 
not  till  about  the  middle  of  May,  when  the  normal  pres- 
sure has  been  deeidedl}  diminished  over  the  heated 
interior,  that  the  summer  monsoon  acquires  its  full  strength 
and  the  heavy  monsoonal  rains  fairly  set  in.  In  October, 
when  the  temperature  hss  fallen  considerably  and  with 
the  falling  temperature  the  pressure  of  the  interior  has  risen, 
the  summer  monsoon  begins  to  break  up,  and  this  season 
is  marked  by  variable  winds,  calms,  and  destructive 
hurricanes.  As  the  temperature  continues  to  fall  and 
pressure  to  rise,  the  winter  monsoon  again  resumes  its 
sway.  Monsoons^  equally  with  the  trade-winds,  play  a 
most  important  part  in  the  economy  of  the  g^obe  The 
relatively  great  force  and  steadiness  in  the  direction  in 
which  they  Uow,  and  the  periodical  change  {n  their  direc- 
tion, give  facility  of  intercourse  between  different  countries ; 
and,  besides,  by  the  rainfall  they  bring  they  spread  fertility 
over  extensive  regions  which  otherwise  would  be  barren 
wastes. 

The  winds  of  Australia  are  also  strictly  monsoonal,  but 
owing  to  the  small  extent  of  that  continent,  and  conse- 
quently the  smaller  differences  there  are  between  the 
normal  pressure  of  the  interior  and  that  of  the  surrounding 
coasts  in  summer  and  winter  respectively,  they  are  less 
strongly  marked  than  are  the  monsoons  .of  southern  Asia ; 
and  particularly  they  neither  blow  with  the  same  force  nor 
so  steadily  from  the  same  point  of  the  compassi  For  the 
same  reason  the  Australian  climates  are  characterized  by 
the  occurrence  of  more  frequent  droughts  than  are  the 
climates  of  southern  Asia,  and  the  same  remark  applies  to 
the  climates  of  southern  Africa. 

Since  the  Malay  archipelago  lies  during  the  summer  of 
the  northern  hemisphere  between  the  high  pressure  of 
central  Australia  and  the  low  pressure  of  Asia,  and  during 
the  winter  between  the  high  pressure  of  Asia  and  the  low 
pressure  of  central  Austndia,  it  follows  that  the  winds  of 
these  islands  are  eminently  monsoonal  in  their  d^tfacter, 
being  in  summer  southerly  and  in  winter  northerly.  The 
result  of  this  peculiar  wind  system  of  the  archipelago  jm  to 
give  to  these  islands  a  singular  diversity  of  climates,  which 
will  be  more  particularly  referred  to  under  rainfall 

At  Zanribar  the  prevailing  wind  in  July  is  S.R,  but  in 
January,  when  the  low  pressure  of  the  interior  is  situated 
much  farther  to  southward,-  it  is  N.R;  and  the  same 
influence  is  felt^  though  in  a  greatly  modified  degree,  as 
far  as  Mauritius,  where  the  S.R  trade  changes  nearly  into 
R  during  the  summer.  On  the  other  side  of  Africa  the 
aR  trade  of  the  South  Atlantic  is  changed  into  a  aW. 
monsoon  on  the  coast  of  the  Qulf  of  Qidnea. 

In  the  southern,  central,  western,  and  northern,  regions 
of  North  America  the  prevailing  winds  have  a  well-marked 
monsoonal  character.  The  prevailing  winds  of  winter  and 
summer  respeoUvely  are  K J,^And  aaR  at  New  Orieans. 
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N.W.  Mad  aw.  in  Utali,  N.  and  &  ,at  Fort  Yama 
(Cklifoniia/,  K&E.  and  N.W.  at  Portiand  (Oregon),  an4 
&  and  E.K.&  at  Fort  Tork,  Hndaon  Bay.  These  winds 
an  readily  aooonnted  for  by  the  distribution  of  pressure 
oTsr  the  continent  in  winter  and  sommer.  On  the  Atlantic 
aeftboard  of  the  United  States  the  prevailing  winds  of 
winter  vary  from  N.W.  in  the  New  England  States  to  W. 
in  South  Oeuolina ;  whereas  in  summer  they  vaiy  generally 
from  S.&W.  in  South  Oeuolina  to  S.W.  in  the  New  £ng- 
laod  States.  Hence  over  the  eastern  States  the  summer 
winds  are  not  directed  towards  the  low-pressure  region  of 
the  interior  of  the  continent,  but  are  detemuned  by  the 
relations  of  their  pressure  to  the  high  pressure  of  the 
Atlantic  to  the  eastward,  and  to  the  lower  pressure  orer- 
spreading  the  Atlantie  to  the  N.R  This  influence  of  the 
Atlantic  may  be  considered  as  felt  westward  through  ihe 
Statesas  far  as  the  Mississippi 

Than^  not  so  decidedly  marked,  the  winds  of  Europe,*' 
except  the  extreme  south,  are  also  monsoonaL  In  winter 
Uiey  flow  from  the  land  towards  the  region  of  low  pressure 
in  the  north  of  the  Atlantic ;  but  in  summer  the  airows, 
representing  the  prevailing  winds,  show  that  all  but  the  ex- 
treme south  of  Europe  is  swept  by  westerly  winds,  which  flow 
in  a  vaiit  continuous  stream  from  the  Atlantic  towards  the 
central  regions  of  the  Old  Continent,  and  which  deposit  in 
their  course  the  rains  they  have  brought  from  the  ocean. 

Similarly,  monsoons  prevail  on  the  coasts  of  Brazil, 
Para,  NortiJL  Africa,  and  many  other  regions  which  happen 
to  lie  between  other  regions  whose  temperaturee;  and 
therefore  iressures,  differ  markedly  from  each  other  at 
different  times  of  the  year. 

These  are  the  chief  prevailing  winds  of  the  c^obe  when 
the  differences  of  the  normal  atmospheric  pressure  are  such 
18  to  cause  a  decided  and  steady  movement  of  the  atmo- 
iphere  over  a  large  portion  of  the  earth's  surface,  resulting 
in  well-marked  prevailiiig  winds.  But  there  are  other 
winds  which  are  greatly  influenced  by  local  causes,  such  as 
the  nature  of  the  ground,  whether  covered  with  vegetation 
or  bare ;  the  physical  configuration  of  the  surface^  whether 
krel  or  mountainous ;  and  the  vicinity  of  extensive  sheets 
of  fresh  or  salt  water.  An  important  characteristic  of 
winds  in  their  practical  relations  to  climate  is  their 
qnality, — they  being  warm  or  cold,  diy  or  moists  according 
to  thttr  direction  imd  the  nature  of  the  earth's  surface 
OTer  which  they  have  just  passed.  Thus  in  the  northern 
hemisphere  southerly  winds  are  warm  and  moist,  while 
northerly  winds  are  cold  and  dry.  In  Europe  southr 
westerly  winds  are  moist  and  easterly  winds  dry,  while  in 
the  New  England  States  and  Gknada  north-easterly  winds 
•re  cold  and  raw  and  north-westerly  winds  cold  and  diy. 

In  particular  regions  certain  meteorological  conditions 
oecur  at  stated  seasons  intensifying  these  effects,  resulting 
b  excessive  droughty  heavy  rains,  intense  or  great  heat, 
thus  giving  rise  to  the  following  among  other  well-known 
winds.  T^e  east  winds  of  the  British  Islands  occur  chiefly 
m  spring;  but  also  in  a  less  degree  in  November,  being  in 
the  latter  case  often  accompanied  with  fog.  llie  winds 
here  referred  to  are  dry  and  parching,  and  their  deleterious 
influence  on  the  health  is  seen,  not  merely  in  the  discomfort 
snd  uneasiness  t&ey  impart  to  the  less  robust  of  the  popu- 
lation, but  also  in  the  largely  increased  mortality  which 
they  cause  from  consumption  and  all  other  diseases  more 
or  less  connected  with  the  nervous  system.  In  the 
ooontries  bordering  on  the  north  of  the  Atlantic,  atmo- 
Bpherie  pressure  reaches  the  annual  maximum  in  May,  and 
it  is  above  the  average  during  the  other  two  spring  months. 
In  these  months  the  normal  pressure  approaches  nearer  to 
what  obtains  farther  south,  and  an  examination  of  daily 
weather  maps  shows  that  this  is  due  to  the  repeated 
9ccaneiice  in  spring  of  very  high  pressures  in  the  north  of 


Europe  while  presraros  much  bwef  prevail  to  southward. 
Now  these  east  winds  are  simply  the  outflow  from  these 
regions  of  high  pressure  to  northward.  Northerly  and  even 
westerly  winds  which  are  truly  outflows  from  what  may  be 
styled  Arctic  anticydonic  iureas  bring  with  them  qualities  as 
noxious  1^. those  of  the  east  wind  itself,  and  prove  as  iiguri- 
ous  to  h^th  and  vegetation.  The  cold  dry  wind  of  April 
29;  1868,  which  blasted  and  shrivelled  up  vegetation  in  Scot- 
land, particularly  in  the  western  counties,  as  effectually  as 
if  a  scorching  fire  had  passed  across  them,  was  a  west  wind. 

la  the  southr  of'  Europe,  duiDg  the  winttr  and  mrlj  spring: 
pscnUsrly  diy,  cold,  and  riolant  northerly  winds  are  of  occaaional 
oocorranoo.  Of-  thaae  winds  the  "mistral"  is  one  of  the  most 
Botorions,  whidi  is  a  steady,  riolent, .  and  cold  north-west  wind 
blowing  from  central  Snd  eastern  France  down  on  the  Golf  of 
Lyona  It  ie  partteularly  trying  while  it  lasts  to  invalids  who  are 
spendinff  the  winter  at  the  varions  jpopular  sanataria  which  are 
scattered  along  this  part  of  the  MediterF|neaB  coast  The  great 
cold  that  took  place  in  the  north  of  Italy  and  s^nth  .of  France  in 
the  heginninff  of  1868  was  a  good  examine  of  the  mistral.  The 
meteorologies  oonditions  under  which  it  occurred  were  nnnsnally 
low jpreeeure  orer  the  Mediteiranean  to  southward  (29 '450  inches), 
whilst  at  tike  same  time  pressure  rose  steadily  and  npidlpr  on  pro- 
ceeding northward  to  80*905  inches  in  the  north  of  Sussial  From 
this  geographical  distribution  of  the  pressure,  northerly  winds' swept 
southwards  over  Europe,  carrying  with  them  the  low  temperatures 
of  the  higher  latitudes,  and  became  still  colder  and  drier  on  crossing 
the  Alps  before  they  made  the  descent  on  the  shores  of  the  Mediter- 
ranean. The  cold  tempestuous  winds  which  descend  from  the  Julian 
Ah)s  and  sweep  over  the  Adriatic,  and  the  dreaded  "^ffale"  of 
Milta,  which  is  a  dry  cold  north-east  wind,  are  in  their  character 
and  oriflin  quite  analogous  to  .the  mistral. 

The  V  northers,**  or  "*  nortes, "  are  peculiarly  dry  cold  strong  winds 
which  repeatedly  occur  from  September  to  Harch  in  the  States 
bordering  on  the  Qulf  of  Mexico,  and  are  perfectly  analogous  to  ti&e 
ndstraL     The  conditions  under  which  they  occur  are  a  pressure 
lower  than  nsual  to  the  south  or  south-east  over  the  Gulf  of  Mexico, 
together  with  a  pressure  eren  higher  than  the  hiffh  normal  which 
is  so  marked  a  feature  of  the  meteorology  of  the  Bocky  Mountains 
during  the  colder  months.     When,  as  most  fk^uently  happens, 
they  occur  in  the  wake  of  a  storm,  their  dissjpveable  qualitiee  oi 
extreme  dryness,  cold,  and  riolenoe  ara  all  intensifiecC*   From  a 
temperature  of  upwards  of  80*  experienced  as  the  storm  comes  up 
the  thermometer  rapidly  lalls  to  18*  or  even  lower ;  and,  as  the  low 
temperature  often  occurs  with  a  wind  blowing  with  great  riolence, 
the  northers  prore  most  deleterious.    A  riolent  wind  with  a  tem- 
perature of  18*  is  altogether  unknown  in  the  British  Islands. 
The  *'  pampero  "  Is  a  strong,  dry,  cold  wind  which  blows  across  the 
impas  of  the  River  Plate  of  South  America,  occurring  at  all  seasons^ 
Lt  most  fhsquently  durinff  the  spring  and  summer  frx>m  October  to 
January.     Tney  are  preceded  by  easterly  winds,  a  (ailing  pressure^ 
a  rising  temperature,  and  increaeed  moisture.    A  pampero  is  de- 
scribed by  Vr  D.  Christison,  and  its  appearance  figured,  in  the 
Journal  ^th*  ScoUiah  MtUorologicdl  Socuiy^  toL  v.  p.  842,  as  seen 
advancing  on  the  morning  of    November  28,  1867,  in   central 
Uruguay.     In  the  early  morning  the  wind  blew  rather  strongly 
from  north-east,  and  by  and  by  clouds  were  seen  moving  veiy 
slowly  from  the  west,  throwing  out  long  streamers  eastwar<u     As 
they  advanoed,   two    dense  *  and    perfectly  regular   cloud-masses 
appeared  in  front,  one  behind  the  other,  m  cloee  contact  yet  not 
intermingling— the  one  being  of  a  uniform  leaden  grey,  while  the 
other  was  as  black  as  the  smoke  of  a  steamer     On  arriving  over- 
head, the  front,  tiiough  ^htly  wavy  in  appearance,  was  seen  to  be 
quite  straisht  in  its  ceneral  direction,  and  the  bands  were  of  uniform 
breadtii.    They  rushed  forward  at  great  speed  under  the  other 
clouds  without  uniting  with  them,  preeervin^  their  fonns  unbroken, 
beinff  borne  onward  by  an  apparently  irresistible  force,  as  if  com- 
posed of  some  solid  material  rather  than  vapour.    They  extended 
probably  60  miles  in  length,  but  as  they  took  only  a  few  minuteS 
ta  pass  their  breadth  was  not  great,  and  fhey  appeared  to  diminish 
to  mere  linee  in  the  distant  horizon.    At  the  instant  the  first  cloud- 
band  arrived  overhead,  the  wind  chopped  round  from  north-east  to 
north  and  then  to  south- weet;  a  strong  cold  blast  at  the  same  time 
seemed  to  fall  f^m  the  leaden  cloud,  and  continued  to  blow  till 
both  bands  had  passed.     No  rain  or  thunder  occurred  at  this  time^ 
but  in  the  confused  rabble  of  clouds  which  followed  low  thunder 
continued  to  roll,  and  in  a  quarter  of  an  hour  min  fell,  and  for  some 
hours  thereafter  wind,  rain,  and  thunder  continued,  but  only  to  a 
moderate  degree.    The  low  temperature  and  rising  barometer  and 
change  of  wind  are  the  constant  and  most  striking  diaracteristics 
of  the  pampero.     On  one  occasion  the  temperature  fell  44  in  four, 
teen  hours,  and  on  another  occasion  the  fall  was  only  4  .    Bain  u 
a  uciial  accompaniment,  but  on  rare  occasions  the  pampero  passes  off 
and  no  rain  falls,  J_  ^  ^         _ 
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&tf^.— Whatever  twids  tOrlower  tlie  temporatore  of 
the  air  below  the  dew-point  is  aianae  of  laiiu  It  is  there- 
fore to  the  winde  we  most  chiefly  look  for  aa  explanation 
of  the  rainfall)  and  Iha  broa^  principles  of  tfie  connexioi^ 
may  be  sUted  to  be  these  fi^  i-^l)  when  the  winds  have 
previously  travened  a  oao^enHe  extent  of  ^  loosah,  the 
rainfall  is  moderataly  lai^ge;  (3)  if  the  wind*  adTance  at 
the  same  time  into  colder  r^ons,  the  rainf^  is  largety 
increased,  because  the  temperature  is  sooner  redutced  below 
the  point  of  saturation;  (S)  if  the  winds,  though. arriying 
from  the  ocean,  ha¥e  not  traTersed  a  considerable  extent  of 
it^  the  rainfall  is  not  large;  (4)  if  the  winds,  even  though 
having  traversed  a  large  extent  of  ocean,,  yet  on  arriving 
at  the  land  proceed  into  lower  latitudes  or  regions  markedly 
wanner,  the  rainfall  is  small  or  nil;  (5)  if  a  range  <^ 
mountains  liA  across  the  onward  path  of  the  wlndi^  the 
rainfall  is  largely  increased  on  the  side  facing  the  winds, 
and  reduced  over  the  regions  on  the  other  side  of  the 
rsogeu  The  reason  here  is  that^  the  air  on  the  windward 
side  of  the  xidge  being  suddenly  raised  to  a  greater 
height  in  crossing  the  range^  the  temperature  is  further 
reduced  i)y  mere  expansion,  and  a  more  copious  precipita- 
tion is  the  result ;  vdiereas  on  the  leeward  side  as  the  air 
descends  to  lower  levels  it  becomes  gradually  drier,  and 
accordingly  the  lainfaQ  rapidly  -diminishes  with  the 
descent 

We  heve  drawn  attention  to  the  dimioiahed  velocity  of  the  wind 
over  lead  as  compered  irith  thf  open  tea  (p.  |25).  From  thla  it 
follows  'that  aa  envelope  «f  stiller  air  or  air  of  leea  velooftv  than 
tbft  of  the  preraiUng  wind  brooda  over  the  land,  and  dj  ita 
preeenoe  foaoea  the  prevafling  wind  to  a  greater  helriit,  thoa  tending 
to  inereaae  the  raLifalL  If  the  f oreahore  ilaea  within  a  f e#  milee 
to  a  height  of  SCO  or  800  feet,  the  reenlt  laTery  atrildng  when  the 
wind  from  the  aea  blows  straight  upon  it  Thns  at  Bpittal,  nebr 
Berwlek,  on  September  1877,  a  N.E.  wind  blew  strai^t  sahore  at 
an  estiniated  velodtj  of  28  miles  an  boor.  To  eaetward  the  aky 
wae  aingnlsrly  elear  down  to  the  horizon,  bat  to  westward  all  the 
eonntrj  bejond  a  mUe  from  the  ahore  was  enveloped  in  what 
appeered  a  denae  mist  or  fcg.  About  18*  to  eastward  of  the  senith 
01  aa  obeerrer  on  the  ahore,  the  thinnest  rack  of  doadlete  was  seen 
emeigin^  without  intermission  from  the  deep  stainleaa  bias  of  the 
aky,  which  as  they  drifted  landward  increased  ao  rapidly  in  volume 
and  density  that  the  senith  wai  three-fourths  ooverad  with  clouds. 
A  eimilar  phenomenon  waa  eeen  in  September  1870  on  board  the 
Orkney  ateamer  at  the  magnifloent  cliff  of  Hoy  laland,  Orkney. 
A  heavy  <orm  had  Just  cleared  away,  and  a  strong  W.N.W.  wind 
was  Uowing  right  against  the  diff.  The  sky  waa  absolutely  cloud'- 
lesB  all  round,  except  the  upper  800  Ibet  of  Hoy  Hill,  1670  feet  high,- 
Which  wae  envebped  in  a  tiiiok  mist  that  strstohed  away  to  wfaid- 
WMd,  eome  dlsUnce  to  weetward  of  the  steamei^s  oourse^  which 
was  about  S  milaa  from  land.  The  western  termination  of  the 
doud  wae  the  thinnest  .rack  of  dood,  whjch  emerged  unceasinglv 
from  the  blue  sky  at  a  distaaoenot  lees  than  4  milee  to  wind- 
wardofthecUflll  The  eonstttusBt  parts  of  the  oiloud  itself  were  in 
lapld  motion  eestward,  bat^  owing  to  tbe  fresh  sooeasions  it  was 
constantly  reosivii^  the  diMid  itself  appeared  stationaty.  Thus 
the  wind  wae  forced  upward  into  the  atmosphere  lor  eome  oonsidar- 
aUe  distance  to  windward  of  the  fidge  lying  acroea  ita  path. 

It  ia  this  draggiDg  effect  of  the  lead  on  the  wind,  and  the  oon- 
ameaees  which  resolt  from  it,  that  enkin  how  it  ia  that  during 
storms  of  wind  and  rain  from  the  north-east  the  rainfall  over  the 
fcnehoreeof  the  Firth  of  Forth,  the  Moray  Firtii,  and  the  Pontland 
Fbth  looUog  to  the  north-esat  iB  so  much  in  excees  as  compered 
wfth  the  reet  of  Scotland.  Hie  esme  prindple  ezplaina  the  heayy 
nlnlaU  ia.  plains  at  some  diatanee  from  the  range  of  hills  lyins 
scroaa  the  wind'a  path  and  on  the  side  of  the  rain-bringing  winda 

For  abort  intervals  of  time  the  heaviest  rainfalls  occur 
witiii  tornadoes,  waterspouti^  and  some  other  forms  of  the 
wfafrlwind,  the  reason  beiog  that  not  Only  is  there  rapid 
eiqwosion  dae'io  the  n^  ascent  of  the  air,  but  also  great 
nrelsetion  is  pfodnoed  by  the  extreme  velocity  of  the 
aerial  gyrat&ona  round  the  axis  of  the  tornado.  On  August 
1>  1846,  3-1^  ioohes  of  raijr  feU  at  Ounberwell,  London, 
in  two  hmt  and  seventeen  minutes.  Of  heavy  falls 
??Z.  ^^  »^*ion«d  *-60  inches  in  London,  April  13, 
W78;  6O0  indies  ft  Tongue,  September  7,  1870;  5-36 
Inchee  la  Honmouthdiire^  July  14,  1875;  6*62  inches  at 


Beathwoite^  Oimberbnd,  November  27,  1848 ;  and  7*1S 
inohoa  at  Drishaig,  Argyllahire^  December  ^  to  8^  186S. 
But  it  jb  in  bv^e?  latitudes  that  the  heaviest  single  diowers 
have  been  recorded.  The  following  are  among  the  moat 
remarkable : — at  Joyeuse,  France^  31*17  inchea  in  twen^ 
t^ro  hours;  at  Genoa,  30*00  inches  in  twenty-four  hours;  «t 
Gibraltar,  33'OOinches  in  twentyndx  hours|  on  the  hiUs  above 
Bombay,  24*00  inchea  in  one  ni^t;  and  on  the  Kbaai 
Hills,  India,  30*00  inches' on  each  of  Ave  sucoeasiYe  daya. 

As  regards  the  ocean,  *there  are  no  available  data  froQi 
which  an  estimate  could  be  formed  as  to  the  amount 
of  the  rainfall,  since  the  rainfall  statistics  of  the  ooean 
must  be  regarded  as  giving  hardly  anything  mora  than 
the  comparative  frequency  of  the  fall  It  is,  however, 
certain  that  the  equatorial  beli  of  calms  in  the  Atlantic 
and  Pacific  between  the  trades  is  the  region  where  the  ooean 
rainfall  reaches  the  maTimum,  and  the  parts  oi  these 
oceans  are  the  rainiest  which  are  the  longest  irithin  the 
belt  of  calms  as  it  shifts  its  position  northward  and  aoatlh 
vrard  with  season.  While  the  doud-ecreen  is  undoubtedly 
dense^  and  the  rainfall  frequent  and  heavy,  the  careful 
observations  of  the  "Challenger*  and  ''Novara*  ahow 
that  the  statements  generally  made  as  to  these  points  are 
greatly  exaggerated. 

In  the  regions  of  the  trades  the  rainfall  is  eveiywhera 
small  over  the  open  sea,  seeing  that  the  trade-vrinids  are 
essentially  an  outflow  from  anticyclonic  regions,  and  their 
original  dryness  is  to  a  hu'ge  extent  maintained  because 
their  course  is  directed  into  regions  whidh  become  con- 
stantly warmer.  Thus  at  Ascension,  lat  8*  45'  8.,  whidi 
is  throughout  the  whole  year  within  the  8.EL  trades,  the 
mean  rainfall  for  the  two  years  1854-55  was  only  8*85 
inches.  At  fit  Helena,  which  Hes  constantly  witldn  tiia 
same  trades,  five  years  giro  a  mean  rainfall  of  5*36  inches 
on  the  coast ;  but  in  the  same  island  at  a  hei^t  of  17€S 
feet  the  annual  amount  rises  to  23*98  inches.  HaUeii 
Island  and  some  other,  islands  in  the  Plaolfic,  hbont  lon^ 
150*  W.,  and  for  some  distance  on  each  side  of  the  equator, 
hare  been  pointed  to  by  Scott  as  practical^  almost  rainr 
lees^  as  is  shown  -by  &eir  oonUuning  extensive  guano 
deposits.  These  islands  are  situated  somewhat  simikfffy 
to  Ascension  with  respect  to  the  sona  of  calma*  In 
hCauritios  the  annual  rainfall  on  a  mean  of  four  yean 
was  30  inches  at  0ros  Oailloux,  but  at  Ouny,  only  16 
miles  distant,  for  the  same  four  years  it  was  146  inches ; 
in  regard  to  which  Heldrum  remarks  that  at  Quny,  whidi 
is  in  the  vicinity  of  mountains  and  forests,  in  the  south- 
east of  the  island,  and  thus  directly  exposed  to  the  trade- 
wind  as  it  arrives  from  the  sea,  the  rainfidl  in  almort  aaj 
month  is  from  four  to  six  times  greater  than  at  Qros 
Oailloux  on  the  north-west  coast,  whero  neither  mountain 
nor  forest  exists,  and  where  the  S-K  trade  arrives  con- 
siderably drained  of  its  moisture. 

From  what  has  been  said  it  is  evident  that  the  heaviest 
rains  will  be  brought  by  the  winds  whidi  have  traversed 
the  greatest  extent  of  ocean  irithin  the  tropics,  and  which 
accordingly  of  all  ocean  winds  have  the  highest  temperature 
and  humidity.  These  conditions  are  most  completely 
fulfilled  during  the  summer  months  of  the  northern 
hemisphero  by  the  winds  whidi,  commencing  from  near 
lat  30*  S.,  blow  home  on  southern  Asia  as  the  well-known 
S.W.  monsoon  of  these  regions.  Accordingly  it  is  by  the 
winds  of  this  monsoon  that  a  larger  rainfall  is  distributed 
over  a  huger  portion  of  the  eaiih's  surface  than  occurs 
anywhere  else  in  any  season;  and  tlus  large  rainfall  is 
in  many  regions  still  farther  greatiy  incrMued  by  the 
mountain  ranges  which  lie  across  the  path 'of  the  rain- 
bringhig  winds. 

It  i»  on  these  winds  that  the  rainfall  of  India  diiefly 
depends.    Along  the. whole  of  the  west  coast  llrom  the 
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Gulf  of  Gambay  RoatHirard,  and^on  the  Wcatern  Ohata,- 
the  rainfall  is  ezcessiye.  The  following  are  aome  of  the 
more  interesting  annual  means  in  inchea  beginning  with 
Bombay  and  proceeding  aoathwards. — Bombay,  74; 
Matheium,  247;  Mahabaleshwar,  253;  Ratnagiii,  104; 
Baara,  255;  Goa,  102;  Karwar,  115;  Honawar,  139; 
Mangalore,  134;  Cannanore,  132;  Oalicat,  116;  and 
Cochin,  114.  In  the  west  of  Oeylon  the  rainfall  is  also 
heavy,  being  at  Colombo  87,  at  Qalle  91,  and  i&t 
Ratnapura,  at  some  distance  inland  among  the  hills,  149. 
Since  the  S.W.  monsoon  is  drained  of  much  of  its 
moisture  in  crossing  these  mountains,  a  greatly  diminished 
rainfall  is  distributed  over  the  interior  and  east  tide  of 
India,  and  on  the  eastern  slopes  of  Ceylon. 

If  now  we  cross  to  the  eastern  shores  of  the  Bay  of 
Bengal,  we  again  encounter  an  ezcessive  rainfall  along  tiiese 
coasts  and  up  the  slopes  of  the  mountains  looking  down  on 
them.  Thus  from  south  northward  the  following  are 
among  the  more  characteristic  rainfaUs  in  inches: — 
Nancowry,  102;  Port  Bkir,  116;  Mergui>  152;  Taroy, 
196;  Maulmain,  189;  Rangoon,  100;  Bassein,  98; 
Sandoway,  212  ;  Akyab,  198;  and  Chittagong  104.  On 
the  other  hand,  at  Thyetmio,  inland  on  the  Irawadi,  the 
annual  rainfall  is  only  48  inches. 

We  have  shown  how,  in  aooordanee  with  the  peculiar 
distribation  of  pressure  in  India  in  summer,  the  monsoon 
is  diverted  up  ^e  vaUey  of  the  Ganges  as  an  KS.K  .wind, 
distributing  on  its  way,  even  to  the  head  of  tile  valley,  in 
a  generous  rainfall  the  moisture  it  has  brou^t  from  the 
Indian  Ocean  and  the  Bay  of  Bengal  The  rainfall  does 
not  extend  farther  westward  than  the  basin  of  the  Ganges, 
and  the  precipitation  is  most  copious  along  the  lower 
Himalayas,  the  largest  falls  being  recorded  at  heights 
about  4000  feet, — ^being,  as  pointed  out  by  Hill,  near  the 
level  at  which  the  summer  teonsoon  is  cooled  ju|t  below 
its  dew-point  The  following  are  some  of  the  larger  rain- 
falls in  inches,  beginning  with  the  more  western: — Mus- 
iooree,  95;  Kaini  Tal,  92;  Khatmandu,  57;  Daijiling, 
121 ;  Kurseong,  154;  Buza,  219;  Kuch  Behar,  131. 

The  rainfall  is  very  large  in  the  north-east  angle  of  the 
Bay  of  Bengal  and  thence  northwards  towards  Bhutan,  or 
at  the  angle  where  the  summer  monsoon  from  the  bay 
corves  round  to  a  westerly  course  on  its  way  up  the 
Ganges.  Thus  at  Koakhally,  on  the  coast,  it  amounts  in 
inches  to  109 ;  at  Tura,  on  the  Brahmaputra,  immediately 
to  west  of  the  Garo  Hills,  129 ;  at  Silchar  and  Sylhet  to 
eastward,  117  and  155;  whilst  at  Cherrapuigi,  on  the 
Khasi  Hills,  it'Vises  to  493*19  inches  on  a  mean  of  twenty- 
four  years.  This  last  rainfall  is  the  largest  known  on  the 
globe,  the  causes  of  which  are  the  highly  saturated  state 
of  the  monsoon  on  its  arrival  at  the  lower  Gangea,  the 
high  mounUin  range  of  Burmah  to  eastward  of  Bengal, 
which  turns  the  monsoon  to  the  north,  and  the  protrusion 
westwards  of  the  Khoai  and  Garo  Hills  so  as  to  lie  in  the 
line  of  that  branch  of  the  monsoon  which  passes  from  the 
lower  Ganges  into  the  basin  of  the  Brahmapu^  above 
Ooalpara.  The  consequence  is  that  the  highly  saturated 
air  of  the  monsoon  in  its  passage  acrosa  the  Khasi  Hills  is 
Riddenly  raised  to  a  height  of  about  6000  feet,  and  being 
thereby  reduced  far  below  the  point  of  saturation  the 
superabundant  moisture  is  precipitated  in  unequalled 
deluges  of  rain.  The  amount  of  the  annual  rainfall  at  all 
these  places  is  determined,  essentially  if  not  altogether,  by 
the  rains  of  the  summer  monsoon,  the  relative  intensity  of 
which  over  India  may  be  taken  to  be  fairly  represented  by 
the  rainfall  of  July. 

The  rains  which  accompany  the  N.K  monsoon  of  the 
^nter  months  may  be  represented  by  the  rainfall  for 
January.  These  are  heaviest  in  Ceylon,  especially  on  its 
•Mt  slopes,  and  in  aoHthwi  Iiwii^  orwlw  ftt  N.R 


monsoon  arrives -after  having  traversed  a  krge  extent  of 
ocean.  The  fall  for  the  month  exceeds  6  inches  over  a 
laige  portion  of  the  east  coast,  whilst  at  Colombo  in  the 
west  the  rainfall  is  only  half  that  amount,  and  farther  north 
at  Ffeittalum  th4  January  rainfall  is  only  1*82  inches.  In 
southern  India  the  amount  varies  from  about  1  to  !2  inches. 
BUnford  pointed*  out  in  1873  (Phil.  Trant.,  voL  clxiv.  p. 
618)  that^  while  the  surface  winds  of  northern  India  in  win- 
ter are  northerly,  on  the  Himalayas,  especially  the  north- 
west portion,  southerly  winds  prevail  during  the  cold  months. 
It  is  these  upper  southerly  winds  which  bring  the  winter 
rains  to  the  Punjab,  Upper  India,  and  the  highlands  of 
Assam.  It  is  further  to  be  noted  that  winter  rains  also 
occur  in  Central  India,  where  the  prevailing  surface  winds 
are  from  east  and  north-east.  The  mean  rainfall  of  January 
at  Mussooree  is  2*00  inches  and  at  Naini  Tal  2'86  inches, 
and  in  Assam,  at  Sibsagar,  1*13  inch.  Over  a  large  tract 
of  the  east  side  of  southern  India  from  Nellore  soutiiward, 
including  Ceylon,  the  maximum  rainfall  for  the  year  occurs 
in  the  months  of  October  and  Kovembe** 

Bait^dll  ^  tk$  Malay  Archipelago  and  Australia, ^VndvK  the 
direction  of  the  late  Dr  Berasma,  systematio  obseirationa  of  the 
4  rainfall  of  the  Malay  archipeugo  were  besun  in  1879,  the  nnmher 
of  atatioM  being  160.  The  reioits  of  the  nr»t  three  yeaia  ihotr  that 
the  mean  annniu  rainfall  over  the  archipelago  varies  from  about  60 
inches  in  Timor  to  upwanla  of  200  inches  at  some  spots  among  the 
western  slopes  of  Sumatra.  But  the  most  important  featare  in  the 
rainfall  in  its  relations  to  elimate  is  not  the  absolute  amount  that 
falls  aanoally,  but  rather  the  manner  of  its  distribution  through 
the  montha  of  the  year.  Over  the  greater  number  of  the  islands 
rain  falls  ooptoosly  every  month;  but  as  regards  some  of  the  islands 
the  year  is  divided  into  dry  and  iret  seasons  as  marked  as  are  seen 
in  the  climates  of  India.  Ths  key  to  this  essential  difference  among 
the  climates  is  the  distribution  of  atmospheric  pressure  during  the 
months  of  the  year  from  south-eastern  Asia  to  Australia,  irith  the 
resttltibig  prevailing  winds.    During  the  winter  months  atmoej>herio 


pressure  is  high  in  south-eastern  Asia  and  low  in  the  interior  of 
Australia,  the  difference  being  about  three-quarters  of  an  inch. 
Since  between  these  two  regions  the  fall  in  the  mean  pressure. is 


practically  uninterrupted,  the  Malay  archipelago  lying  between 
them  is  swept  by  northerly  winds  (fig.  14).  As  these  winds  have 
traversed  a  gr««t  breadth  of  ocean  in  their  course,  they  airive  in  a 
highly  saturated  state,  and  consequently  deposit  a  copious  rainfall, 
particularly  on  the  northern  slopes  of  the  higher  islands.  Hence 
in  tiiese  months  the  rainfall  over  the  islands  without  exception  is 
large,  tiie  mean  monthly  amount  being  in  many  cases  more  than  80 
inches.  These  winds  continue  their  course  to  southward  towards  the 
low-pressure  rc|^on  in  the  interior  of  Australia,  and  depoeit  along  the 
north  toasts  of  that  continent  a  monthly  rainfall  rising  generally 
to  from  14  to  20  inchea.  On  advancing  into  the  interior,  the  mean 
amount  gradually  diminishes  at  the  successive  telejrraphic  stations 
to  8*50  inches  at  Alice  Springs  near  the  tropic  of  Cspricom.  The 
amount  of  the  rainfall  for  any  particular  vear,  ard  the  distance  from 
the  coast  to  which  the  rains  penetrate  inlaiid,  deperd  essentislly  on 
the  height  of  the  winter  pressure  of  sonth-easteiu  Asia  as  compared 
with  the  low  mean  preesure  of  central  Australia;  by  which-  the 
strength  of  the  northerly  monsoon  is  regulatei) 

On  the  other  hand,  during  the  summer  of  the  northern  hemisphere 
pressure  is  high  in  the  interior  of  Australia  and  low  in  China,  the 
mean  difference  being  about  half  an  inch.    Between  the  two  regions 
the  fall  in  the  mean  preasuie  is  continuous  and  uninterrupted,  and 
as  a  eonsequeaoe  southerly  winds  prevail  over  the  intenrening  arehi- 
pelago.    Theee  winds,  as  they  sdvance  from  the  continent  into  lower 
Utltudes,  are  abeolutely  rainless  in  the  north  of  Australia,  and  over 
Timor  and  the  other  Malay  islands  which  ere  separated  from 
Anstealla  only  by  a  comparatively  narrow  belt  of  sea.    During  the 
three  years  no  rain  vfhatever  fell  in  Timor  in  July  and  A  iflust,  and 
the  fall  in  June,  September,  and  October  was  small    As,  however, 
the  winds  pursue  their  course  to  northward,  they  '^ageriy  lick  up 
moEstnre  f^m  the  sea,  so  that  by  the  time  they  arrive  at  Ambopa 
they  have  become  so  saturated  that  the  monthly  raiafall  there  riaee 
to  neariy  80  inches.     Again  at  some  disUnce  to  the  west  of  Timor 
rain  falls  more  or  lese  regularly  erery  month,  the  amount  inoreas- 
ing  in  proportion  to  the  extent  of  ocean  traversed  by  the  S. EL 
winds,  which  advsnee  towards  these  islands  from  the  direction  of 
Austimlia.     Theee  marked  differences  among  the  dimatee  of  the 
Malay  archipeUgo,  which,  since  they  really  depend  on  the  geo- 
graphical distribution  of  land  and  sea  of  this  part  of  the  globe,  must 
be  rmxtied  as  permanent  differenoee,  have  played  no  inconspicuous 
pert  m  the  singular  distribution  of  animal  and  vegetable  Ufe  which 
vhant^tfrM  the  arcWnela|o.       ^  ^ .__; .^^   _  _  _      ^  ^ 
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In  July  the  prsTuling  wind  in  West  Australia  1b  N.W.,  and  the 
rainfall  reaches  the  masdmam  for  the  year,  whereas  in  January  the 
wind  is  S.£i,  and  the  rainfall  is  the  minimum.  Similarly  in 
January  sinee  the  winds  of  Jthe  sonthem  half  of  South  Australia  and 
Victoria  are  from  the  sonth,  and  thus  blow  towards  wanner  regions, 
tiie  rainfall  is  either  at  the  annual  minimum,  or  it  is  smalL  But 
on  rounding  the  coast  and  proceeding^  northward,  the  wind  becomes' 
£.,  thenN.E.,  and  nltimatelv  N.  in  the  north  of  Queensland. 
With  this  preinalence  of  oceanw  and  equatorial  winds,  the  rainfall 
kt  this  time  of  the  Tear  rapidly  rises  orer  the  whole  ojf  the  eastern 
s^pes,  till  at  Cape  York  it  is  about  20  inches.  In  the  basins  of  the 
Muzray  and  Darlinff  rirers,  which  are  shut  off  from  the  east  by  the 
mountain  ranges  of  if ew  South  Wales,  the  rainfall  is  only  about  an 
inch  and  a  half.  On  the  other  hand,  to  south  of  the  latitude  of 
Sydney,  including  Tasmania,  the  maximum  rainfall  occurs  in  winter 
oTer  thoM  regions  which  slope  south  towards  the  sea.  On  crossing 
ths  mountain  range  of  Victoria  into  the  basin  of  the  Murray  river, 
the  rainfall  rapidly  diminishes.  In  the  north  of  New  Zealand  the 
winter  rainfall  is  the  heaviest ;  but  farther  south,  where  weeterl^ 
winds  prevail  with  some  steadiness  through  the  year,  the  rainfall  is 
more  equally  distributed  through  the  months ;  and,  as  the  prevailing 
winds  are  westerly,  the  heaviest  rainfall  is  in  the  west  of  the  islands. 
Thus  at  Hokitikain  the  west  near  sea-level,  and  not  far  from  a  lofty 
range  of  mountains  to  the  east,  the  annual  amount  reaches  120 
inches,  and  at  Bealey  inland  at  a  height  of  2104  feet  it  is  106 
inches.  At  Wellington  the  annual  rainfall  is  62  inches,  at 
Southland  40,  at  Dnnedin  84,  and  at  Christohurch  25,  thus 
showing,  in  the  rainfall  of  the  two  sides  of  the  island,  extremes 
neariy  as  great  as  in  Scotland. 

Bain/aU  of  Europe, — Ab  regards  rainfall,  Europe  may  be 
oonveoiently  divided  into  two  distinct  regions, — western  and 
northern  Europe,  extending  in  a  modified  degree  through 
the  interior  of  thie  continent  into  Siberia,  and  the  countries 
bordering  on  the  Mediterra  "'%n.  Avast  ocean  on  the  one 
hand,  a  grei^t  continent  on  ine  other,  and  a  predominance 
of  westerly  winds  are  the  determining  circumstances  in  the 
distribution  of  the  rainfall  over  western  Europe.  Hence 
the  rainiest  regions  are  to  be  found  in  the  west^  where 
mountain  ranges  stretch  north  and  south.  The  annual 
rainfall  exceeds  80  inches  over  a  considerable  district, 
including  the  greater'  part  of  Skye  and  portions  of  the 
eocuties  of  Inverness  and  Argyll  to  the  south-east,  in  the 
lake  district  of  England,  and  in  the  more  mountainous 
parts  of  North  Wales, — these  three  districts  being  the 
wettest  in  Europe.  As  Ireland  presents  no  continuous 
range  of  mountains  opposing  the  westerly  winds  of  the 
Atlantic,  no  Irish  rain-gauge  shows  a  mean  rainfall  of  80 
inches.  A  point  of  some  interest  is  suggested  by  the  rain- 
fall of  the  counties  of  Kirkcudbright  and  Dumfries  in 
Scotland.  These  counties  offer  to  Uie  westerly  winds  a 
series  of  valleys  sloping  south  to  the  Solway  Firth,  vfliich 
show  successively  a  diminished  rainfall  on  advancing  east- 
ward till  at  seveffal  places  in  Nithsdale  and  Annandale  it 
does  not  exceed  40  inches.  But  in  Eskdale,  farther  to  the 
east,  the  rainfall  instead  of  falling  increases  to  about  60 
inches.  The  reason  is  that  the  westerly  winds  are 
obstructed  in  their  onward  course  by  the  range  of  hills  by 
which  Eskdale  is  bounded  on  the  east^  in  surmounting 
which  the  winds  are  much  reduced  in  temperature,  and  their 
superabundant  moisture  falls  in  copious  rains  immediately 
to  westward  of  the  ridge.  The  cause  of  the  larger  rainfall 
of  Eskdale  is  thus  analogous  to  that  of  the  large  rainfall 
of  the  coast  in  the  north-east  of  the  Bay  of  Bengal 
immediately  under  the  Assam  range  of  mountains.  In 
England  the  hu'gest  annual  rainfall  is  146  inches  at  Sea- 
thwaite  in  the  Lake  district,  in  Scotland  128  inches  at 
Qlencroe  in  Argyll,  whilst  in  Ireland  the  hu'gest  is  only 
76  inches.  The  driest  part  of  the  British  Idands  is  an 
extensive  district  to  south-south-west  of  the  Wash,  with  a 
rainfall  of  about  21  inches.  A  hu-ge  extent  of  England, 
and  aU  the  more  important  agricultund  districts  in  Scotland, 
have  a  rainfall  under  30  inches :  the  greater  part  of 
England,  and  nearly  the  half  of  Scotland,  have  a  rainfall  not 
exceeding  40  inches ;  but  in  Ireland  it  is  isolated  patches 
9nl7  that  show  a  rainfall  Im  tlian  40  inehef. 
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In  the  west  of  Norway  the  rainfall  in  inches  is  72  at 
Bergen,  51  at  Aalesund,  46  at  the  Naze  and  in  the  Lofoten 
Isles,  falling  to  10  at  the  North  Cape.  At  Christiania, 
Upsala,  and  a  large  part  of  the  east  of  Scandinavia  the 
rainfall  is  about  21  inches,  falling  to  16  inches  on  the 
north  coast  of  the  Gulf  of  Bothnia.  In  Russia  and  Siberia 
it  rises  only  at  a  few  places  to  20  inches,  several  districts 
of  this  extensive  region  having  an  annual  rainfall  of  10,  5, 
3,  or  even  2  inches.  The  rainfall  of  Spain  presents  great 
extremes — from  68  inches  at  Santiago  to  13  inches  at 
Soragossa.  In  France  and  the  plams  of  Germany  the 
average  varies  from  35  to  20  inches,  but  in  mountainous 
regions  these  figures  are  greatiy  exceeded,  rising  through 
all  gradations  to  upwards  of  100  inches  at  some  points  in 
the  Alps. 

An  important  distinction  between  the  manner  of  distri- 
bution of 'the  rainfaU  in  the  west  of  Europe  and  at  more 
inland  places  is  that  the  greater  part  of  the  annual  quantity 
of  the  west  falls  in  winter,  whilst  in  the  interior  the 
amotmt  in  summer  is  greater  than  in  winter.  Tlie  rainfaU 
of  January  and  July  shows  this  in  a  very  forcible 
manner.  The  summer  climates  of  the  extreme  south 
of  Etirope  and  North  Africa  are  rainless,  and  over  exten- 
sive regions  in  the  south  of  Europe  ac(joining  the  July 
rainfall  does  not  amount  to  an  inch.  Over  these  diy 
regions  the  prevailing  winds  of  summer  are  northerly,  and 
hence  the  drought  wluch  characterises  them.  On  the  other 
hand,  the  rain&ll  in  the  interior  of  the  continent  is  laige. 
In  Januaiy  the  maximum  rainfall  occurs  on  the  mountains 
and  high  grounds  overlooking  the  Atlantic,  and  the 
minimtmi  on  the  plains  of  Russia. 

Owing  to  the  way  in  which  Europe  is  broken  up  by  the 
seas  which  diversify  its  surface,  the  time  of  the  year  when 
the  rain  attains  the  maTimum  differs  greatiy  in  different 
regions.  This  phase  of  the  rainfall  occurs,  indeed,  acced- 
ing to  locality,  in  all  months  except  February,  March,  and 
ApriL ,  The  month  of  occurrence  of  the  annual  maximum 
lainfafl  over  Europe  is  shown  by  fig.  18.     A  similar  map 


Fia  18.— Showing  Month  of  Maximom  Rainfall  in  Europe. 

representing  the  month  of  least  rainfall  shows  still  greater 
uniformity  in  a  regular  succession  of  the  months  in  passing 
from  region  to  region.  Thus  the  month  of  least  rainfall  is 
January  on  the  lower  Volga,  February  in  western  Russia  and 
the  greater  part  of  centnd  Europe,  March  in  the  north  of 
France  an4  south  Qf  Gr«at  Pritfun.  April  fi^^  tQ  the  nortbr 
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May  in  SooUaad  north  of  the  Grampmna,  June  in  Orkn^, 
Shetland,  Iceland,  the  wait  of  Ireknd,  and  the  north-west 
of  France,  and  Jidy  over  the  whole  of  the  south  of  Europe. 
The  driest  month  occurs 'nowhere  in  Europe  in  any  of  the 
five  months  from  August  to  December. 

Rain/alt  qf  North  Amertea.—Vrmt  of  the  Bocky  Honntaini  the 
ninfall  is  rery  anequall^  distribatoi,  the  annual  amounts  Tarving 
from  86  inches  at  Astoria,  near  the  month  of  the  Columbia  nrer, 
to  8  inches  at  San  Diego  on  the  coast,  and  8  inches  at  the  head  of 
the  Oalf  of  California.  Over  the  whole  of  the  region  between  the 
Cascade  and  Rocky  Mountains  the  rainfall  at  all  seasons  is  extremely 
small,  this  being  indeed  that  feature  in  the  climate  to  whidi  the 
formation  of  the  ca&ons  of  that  region  is  chiefly  to  be  referred.  On 
the  other  hand,  in  the  United  States  and  Canada  to  east  of  long.  100* 
W.  the  distinguishing  feature  of  the  rainlall  is  the  eomparatire 
equableness  of  its  distribution,  an  annual  rainfall  exceeding  60 
inches  ooaurrin|^  only  orer  restricted  districts,  and  a  rainfall  as  low 
ss  20  inches  bemg  scsreely  met  with  anywhere.  The  regions  where 
the  rainfall  exceeds  60  inches  are  Florida,  the  lower  basin  of  the 
Mississippi,  and  the  Atlantic  seaboards  of  Nots  Scotia  and  New- 
foundlsno. 

In  January  the  annual  maximum  rainfall  occurs  orer  the  whole 
of  the  west  coast  from  Sitka  to  lower  California;  but  in  the 
iaterior  between  long.  120*  and  96*  W  the  amount  is  erorywhere 
niall,  and  orer  a  considerable  part  in  the  south-west  of  this  re^^on 
no  rain  falls.  The  region  of  laigest  rainfall  extends  from  Louisiana 
to  West  Yirrinis,  where  the  mean  Taries  from  4  to  6  inches.  Over 
nearly  the  whole  of  the  Dominion  of  Canads,  by  much  the  ^ster 
part  of  the  winter  precipitation  is  in  the  form  of  snow,  which  has 
been  carefully  measured  end  recorded  by  the  Meteorological  Ser- 
vice. The  areraffo  snowfall  for  January  exceeds  80  inches  st  St 
John's,  Newfoundland,  in  Anticosti,  Prmoe  £dward  Island,  and 
in  many  other  re^ons. 

In  July  the  rainfall  Is  ererywhere  smsU  in  the  west,  a  large 
part  of  this  extensive  region  being  absolutely  rainless.  The 
remarkable  dryness  of  the  climate  at  tnis  season  is  due  to  the  K-W. 
winds  that  set  in  towsrds  the  low  pressure  of  the  interior,  which 
thus  blow  towards  warmer  regions.  The  rainfall  to  tho  east  of  the 
Bocky  Uountains  is  distributed  by  the  winds  which  are  connected 
with  the  low-pressure  region  of  the  interior  and  with  the  high- 
pressure  region  of  the  AtUntio.  The  result  is  two  regions  of  larger 
ninfall,  the  one  in  the  south-east  of  the  States  and  the  other  to  tne 
vest  of  the  lakes.  The  summer  winds  of  the  south-eastern  coasts  are 
loQtherly,  and  as  they  are  anticyclonio  in  their  origin  and  have  in 
their  course  traversed  some  extent  of  ocean,  they  arrive  well-  but  not 
inper-saturated,  and  pour  down  a  rainfall  in  July  of  6  inches  and 
npwards  along  the  coasts  and  for  some  distance  inland  from  Louin- 
ana  to  Chesapeake  Bay.  Further,  since  in  July  these  winds  attain 
their  maximum  force  and  persistency,  the  ndnfall  at  the  same 
time  reaches  the  maximum  uong  the  whole  coast  from  Boston  to 
soma  distance  west  of  Kew  Orleans.  Since  the  summer  winds  blow 
b  the  line  of  t]ie  Alleghany  mountains  and  not  acroas  them,  the 
rainfall  diminishes  in  ascending  their  slopes.  The  comparative 
eqnableness  of  the  rainfall  over  the  eastern  States  is  the  necessary 
nsolt  of  the  winds'  passing  into  higher  latitudes,  and,  therefore, 
coder  regions.  A  braad  r^on  where  ihe  rainfall  is  less  than  on 
aeh  side  of  it,  extends  from  Michigan  to  the  south-west  as  far  as 
Canadian  Biver.  To  the  west  of  the  kkes  the  rainfall  rises  above 
i  inches,  and,  since  over  this  region  the  winds  become  somewhat 
easterly  as  they  flow  towards  the  low-pressure  area,  it  Is  probable 
that  the  laiger  rainfall  of  this  prairie  region  has  its  origin  in  no 
■mall  degree  in  the  evaporation  of  the  lakes.  On  ascending  the 
higher  reaches  of  the  liiisissippi,  the  amount  diminishes,  but 
■eareely  falls  Iowa  than  2  inches^  being  thus  enalogous  to  the 
nramer  rains  of  the  Upper  Ganges.  On  crossing  the  water-parthiff 
into  the  basin  which  drams  into  Hudson  Bay,  we  encounter  £b  ana 
5.E.  winds  laden  with  vapour  licked  up  in  their  passage  over  Hud- 
■oa's  Bay,  which  they  distribute  iv  a  generous  rainfall  of  probably 
S  to  6  mches  over  the  rising  coloniee  of  Msnitoba  and  Saskat- 
cbewan.  An  important  point  in  the  climate  of  the  States  is  thst 
orer  nearly  the  whole  of  the  extensive  region  stretching  between 
AUeghanies  and  Bocky  Mountains^  except  the  south  coast  already 
referred  to,  the  annual  maximum  rainfaU  does  not  occur  in  summer 
bat  in  spring,  the  month  of  largest  rainfall  in  the  great  majority 
of  eases  being  May.  In  the  basin  of  Hudson's  Bay  July  is  the 
nonth  of  largest  rainlkU. 

Hait^aa  qp  Central  and  Soufk  America. —Thb  following  are,  in 
inchea,  the  larger  and  more  interesting  annual  rainfalls  round  the 
Malta  :~y era  Cruz,  182;  Belize^  76;  Maracaibo,  168;  Cardcas, 
155;  Georgetown,  95;  Paramaribo,  142;  Cayenne,  140;  Para,  71; 
Pamambuoo,  100;  Buenoe  Ayres,  84;  Bahia  Bluica,  10;  Puerto 
Montt,  102;  Yaldivia,  100;  Valparaiso,  100;  Serena,  93;  Lima, 
9;  and  a  large  mrt  of  Peru,  nlL  A  remarkable  feature  of.  the 
^n&n  of  Sontn  America  Is  t!he  laxge  amounts  that  fkll  in  the 
httina  of  the  Orinoco  ftiid«  Amason;  the  fall  Is  01  inchss  in  ths 


vppsr  hssiii  of  ths  lisdein,  and  112  inehes  st  Yquitos  (lat.  8'  40' 
S.,  long.  72*  67'  W.).  The  reason  is  that  this  immense  region, 
where  pressure  appears  to  be  almost  constantly  low,  u  open  to  the 
highly  saturated  winds  that  blow  from  the  equatorial  Atlantic 
Quite  difi'srent  is  the  distribution  of  the  rainfall  oret  the  La 
Plata  basin.  The  annual  falls,  in  inches,  are  92  at  Joinville,  bS 
at  Corrientes,  44  at  Monte  Video,  86  at  Parana,  24  at  Santiago, 
22  at  San  Luis,  and  only  6  at  Mendosa.  The  fall  rapidly  rises  in 
ascending  the  eastern  slopes  of  the  Braril  mountains  facing  tho 
South  Atlantic ;  thus,  while  the  amount  at  Rio  Janeiro  is  45 
inches,  on  the  hilU  to  northward  it  is  116  inches. 

In  Jantury  northerly  winds  prevail  on  the  south  coasts  of  the 
Gulf  of  Mexico  and  the  Caribbean  Sea,  and  as  thof  have  tlieir 
origin  in  the  high  pressure  of  the  American  continent,  and  in 
crossing  the  sea  pass  into  lower  latitudes;  the  January  rainfall  of 
these  coasts  is  comparatively  smalL  In  July,  however,  tlie  prevail- 
ing winds  are  easterly,  and  as  they  have  traversed  a  large  extent  of 
the  equatorial  waters  of  the  Atlantic  they  are  highly  saturated, 
and  consequently  the  July  rainiall  of  these  coasts  is  everywhere 
very  large.  The  following  are,  in  inches,  the  January  and  July 
rainfalls  s—Cardcas,  1*00  and  14*04;  Guatemala,  0*28  and  10*79; 
Vera  Cruz,  5*10  and  85*90.  The  seasonal  distribution  of  the 
rsinlau  in  the  basin  of  the  Amazon  is  the  reverse  of  this. »  In 
January  the  position  of  the  belt  of  calms  is  about  Ut.  8*  N.,  and 
as  pressure  is  relatively  low  over  the  basin  of  the  Amazon, 
espMially  its  southern  slopes,  the  trades  and  the  west  portion  of 
the  ngion  of  calms  unitedly  spread  their  highly  saturated  air  over 
the  whole  region  as  far  as  tne  Andes,  resulting  in  one  of  the  most 
widespread  heavy  rainfalls  anywhere  to  be  met  with.  On  the 
other  nand,  since  in  July  the  belt  of  calms  is  about  lat  10*  N., 
the  saturated  atmosphere  of  the  tropical  regions  no  lonmr  flows  np 
the  Amazon,  but  is  cairied  westward  into  the  Caribbean  Sea  and  Gnu 
of  Mexico.  Hence  at  this  season  the  rainfall  of  the  Amazon  valloy 
is  small.  The  following  are,  in  inches,  the  January  and  July 
Calls :— Para,  6*51  and  8*26;  Manaos,  7 '83  and  1'82;  upper 
Madeira,  15*90  and  0  80  ;  and  Touitos,  10*24  and  4*26.  On  the 
La  Plata  in  January  pressure  ia  low,  and  as  winds  consequently 
blow  from  the  ocean  in  upon  the  region  of  low  pessnre  the  rainfall 
is  large ;  but  as  pressure  is  high  in  the  interior  in  July  the  rainfall 
in  that  month  is  small.  The  following  are,  in  inches,  the  January 
and  July  rainfalls :— Buenos  Ayres,  2*87  sitd  1*70;  Parana,  4*68 
and  1-82;  Corrientes,  5*24  and  2*67:  Joinville.  14*26  and  8*55; 
and  San  Luis,  2*68  and  0*00. 

Bair^all  pf  Africa. -^kA  regards  the  rainfall,  Africa  presents  ths 
greatest  diversity  in  its  climates.  The  following  are  the  annual 
amounts  in  inches  at  various  points  on  or  near  the  coast :— Port 
Said,  2;  Alexandria,  8;  Tunis,  12;  Algiers  81;  Oran,  17;  Mogsdor, 
50;  month  of  the  Senegal,  17;  Gores,  21;  Sierra  Leone,  129; 
Christiansborg,  28;  St  Thomas,  40;  Gaboon,  106;  Loanda,  11; 
Cape  Town,  28;  Mossel  Bay,  12;  Port  Elizabeth,  24;  Durban,  43; 
Zanzibar,  68;  and  mouth  of  the  Zambezi,  61.  In  the  north  of  the 
continent,  the  rainfall  rapidly  diminishes  inland,  and  over  the  groat 
desert  of  Sahara  practically  none  falli.  In  the  interior  of  Algiers 
it  diminishes,  the  amount  at  La^honat  being  17  inches^^  and  at 
Biskra  9.  In  Egypt  the  rainfall  is  limited  to  a  narrow  strip  ^ long 
the  coast ;  at  Cairo  the  annual  fall  scarcelv  amounts  to  an  inch. 
The  January  and  July  rainfalls  are,  in  incnes,  ss  follows : — Port 
Said,  0*46  and  0*00;  Alexandria,  1*95  and  0*20;  Algiers,  4*43  and 
0-04;  Biskra,  0-56  and  0  08;  St  Louis  (Senegal),  0*28  and  8  00; 
Goree,  0*00  and  4*06;  Sierra  Leone,  0*69  and  24 '20;  Christiansborg, 
0*50  and  2*00;  Katunga,  0*11  and  4*76;  Gaboon,  9*35  and  0*48; 
Cape  Town,  0*28  and  8-83;  Durbar,  5*00  and  1*70;  Pretoria,  6*07 
and  0*71;  and  Zanzibar,  2*02  and  2*85.  At  Zanribar  the  heaviest 
rains  occur  about  the  eouinozes,  the  moan  for  April  being  14 '55 
inches,  and  for  October  6*80  inches. 

In  the  case  of  this,  as  the  other  continents,  the  explanation  of  ths 
different  smonnts  is  to  be  had  in  ths  seasonal  changes  of  wind.  In 
the  north  the  winter  rains  are  to  a  very  large  extent  the  accom- 
paniment of  the  Mediterranean  storms  of  that  season,  but  in  summer 
pressure  is  diminished  in  the  interior  and  increased  in  the  Atlantic 
to  ths  north-west,  resulting  in  strong  steady  northerly  winds,  which 
as  they  advance  into  hotter  regions  are  unaccompanied  with  rain. 
The  heavy  summer  rains  from  Sencfambia  \a  the  Gold  Coast  are 
due  to  tne  strong  monsoonal  winds  which  set  in  towards  the 
interior,  thus  drawing  over  these  coasts  the  highly  saturated  sir  of 
the  belt  of  calms  ana  of  the  trades  immediately  to  the  north  and 
south  of  it.  Since  in  winter  ths  belt  of  calms  is  removed  8*  of 
latitude  &rther  to  the  south,  and  the  tempersture  of  the  interior  is 
sreatly  reduced,  it  follows  uat  the  winds  blowing  on  these  coasts 
from  uie  sea  are  drier  and  less  strongs  and  consequently  the  rainfall 
is  smaU.  At  Sierre  Leone  the  abeolutely  driest  month  is  Febraary, 
0*81  inch,  and  the  wettest  September,  29*15  inches.  On  the  other 
hand,  at  Gaboon  (lat  0*  25' M.)  the  dry  sesson  is  from  June  to 
August  when  the  belt  of  calms  is  farthest  to  the  north  ;  and  ths 
absolutely  rainiest  sbont  the  equinoxes,  the  mean  of  March  being 
1 4*70  inches  and  October  19*52  inches.  At  Loanda  (lat  8*  49^  a ) 
ths  annual  jsmount  is  oaJy  A-tsnth^^fwhi^,  falls  at  Gaboon,  and  it 
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ftOf  vhoOj  dnriog  tiM  famiiMr  numtiif  of  iha  soatheni  htmlsphen. 
In  Soath  Africa  premm  ia  Jftniury  is  lowest  in  th«  intnior, 
towaida  which  preVuliag  winds  fxom  the  ocean  blow,  and  a^  tiiese 
■dYance  into  regions  becoming  rapidly  hotter  the  rainfall  all  rotmd 
the  coast  and  for  some  distance  inland  falls  to  the  annnal  tnintirmm 
Bat-  in  more  strictlv  inland  districts  which  are  at  a  considerable; 
eleration  the  rainfall  reaches  the  maTimnm  at  the  same  season. 
Thus  ihe  amounts  in  inches  for  January  and  July  are — ^for  Pretoria, 
6-07  and  0'71;  Maritsbuxig,  4*28  and  0*21;  Graham's  Town,  2'8» 
and  1*61;  Lower  Kel's.Poort,  1*88  and  0*49;  and  AUwal  North, 
1*66  aild  0*00.  In  the  winter  months  pressnre  in  the  interior  ia 
hi^  and  the  rainfall  consequently  smalL  Though  on  the  coast 
winds  from  the  arid  interior  frequently  ^vail,  yet  the  storms  that 
■wee^  eastward  past  South  Africa  precipitate  over  large  portions  of 
the  southern  slopes  of  tUs  part  of  the  globe  what  must  in  the  main 
be  reg^arded  as  a  generoua  rainfall.  It  follows  that  the  climates  of 
these  important  colonies  range  themselres  into  two  perfectlT  dis- 
tinct daases,— the  climates  m  the  inland  regions  and  the  Natal 
coast,  where  the  rains  occur  during  the  hottest  months,  and  the 
climates  of  the  other  r^ons,  where  the  annual  rains  occur  during 
die  coldest  months.  JJittle  is  accurately  known  regarding  the  rain- 
fall of  the  interior  of  Africa.  It  is  certain,  howerer,  that  it  is 
small,  or  nil,  over  the  extensiye  r^on  of  the  Sahara,  and  that  it 
is  lai^  fron^  about  16*  N.  lat  to  aome  distance  south  of  the 
equator.  Probably  the  rainieet  part  of  Africa  is  the  region  extend- 
ing tmm  the  Victoria  Nyanxa -northwards  to  and  including  the 
gathering  grounds  of  the  two  great  tributaries  of  the  Nile. 

jS^iiow.— Snow  takes  the  place  of  rain  when  the  tempera- 
tare  is  Boffidently  low  to  freeze  the  condensed  moisture  in 
the  atmosphere.  Snow  is  composed  of  crystals,  either  six- 
pointed  stars  or  hexagonal'  plates^  which  exhibit  the 
greatest  variety  .of  beautifnl  forms,  one  thousand  dif- 
ferent kinds  haTing  buen  oliserred.  These  numerous  forms 
Scoresby  reduced  to  fiye  principal  Yarieties:— (1)  thin 
plates»  comprising  several  hundred  torms  of  the  most  ex- 
quisite beauty ;  (2)  a  nucleus  or  plane  figure^  studded  with 
needle-shaped  crystals ;  (3^  six-sided,  more  rarely  three-sided, 
crystals ;  (4)  pyramids  ot  six  sides ;  (5)  prismatio  oystals, 
having  at  the  ends  and  middle  thin  plates  perpendicular 
to  their  length.  In  the  same  snowfall  the  forms  of  the 
eiystab  are  generally  similar.  The  flakes  vary  from  0*07 
inch  to  an  inch  in  diameter,  the  smallest  occurring  with 
low  temperatures  and  the  largest  when  the  temperature 
approaches  .32*.  If  the  temperature  is  a  little  higher,  the 
snow-flakes  are  partially  thawed  in  falling  through  it,  and 
fall  as  ^eet  The  white  colour  of  snow  is  causal  by  the 
combination  of  the  different  prismatio  colours  of  the  minute 
snow-crystals.  The  density  of  snow  is  far  from  uniform ; 
It  is  ffenerally  from  ten  to  twelve  times  lighter  than  an 
eqtud  bulk  of  water,  but  varies  from  dght  to  sixteen 
times  lighter  than  water. 

The  limit  of  the  fall  of  snow  near  seaplevel  coincides 
roughly  with  the  winter  isothermal  of  .52*,  since  in  places 
where  the  mean  winter  temperature  is  no  higher  than  52* 
thai  of  the  air  ialls  dccairionally  to  32*  or  lower  during  the 
winter  months.  Am  regards  Europe,  the  southern  limit  is 
about  Gibraltar;  in  North  America  it  is  Savannah;  New 
Orleans,  the  mouth  of  the  Bio  Grande,  the  head  of  the  Gulf 
of  OaUf ornia,  and  San  Francisco.  In  Europe,  north  of  lat. 
60*,  snow  faUs  generally  on  an  average  of  from  80  to  110 
days  in  the  year.  At  TJpsala  the  number  of  days,  is  61, 
at  Warsaw  45,  Aberdeen  42,  Oxford  18,  Qstend  15,  Brus- 
sels  27,  Tarum  (in  the  south-west  of  Jutland)  12,  Copen- 
hagen 23,  Vienna  83,  Odessa  19,  Sebastopol  12,  Milan 
11,  Trieste  6,  Saragoesa*  5,  2iadrid  3,  and  Lisbon  1. 
In  Greenland  the  number  of  days  exceeds  80,  and  this 
flgnre  is  nearly  tekched  in  Newfoundland  and  the  north- 
east seaboard  of  ^ova  Scotia.  At  Quebec  the  mean  days 
of  snow  are  66,  Halifax  64,  'Wimiipeg  54,  Detroit  34, 
Cape  Henry  13,  St  Louis.  11,  mouth  of  the  Columbia' 
Biver  7,  and  Charleston  2.  In  Bussia  the  time  of  the^ 
year  when  snow  falls  most' frequently  is  December  and; 
Januaiy,  except  in  the  south  of  the  empire,  where  February ' 
Is  the  month  of  the  most  frequent  occurrence  of  snow. 
Bat  to  the  north  of  a  line  dnwn  from  the  entrance  of  the 


Gulf  of  Finland  through  Warsaw,  Cracow,  BaUrnig;  sod 
Santiago  March  is  the  month  of  mii^mntn  oecamnoe  in 
die  great  m%jority  of  instances  y  while  to  the  south  of  tius 
line  it  is  January  and  in  several  catfM  December. 

Tlie  largest  ffdls  of  snow  occur  in  the  Antarctic  regions^ 
»as  ia  well  attested  by  the  magnificent  icebergs  of  soUdified 
snow  which  break  off  all  round  from  the  lofty  walls  of  ice 
that  engirdle  the  Southern  Ocean.  Excepting  perhaps  in  the 
Dominion  of  Canada,  no  data  have  been  anywhere  collected 
from  which  even  a  rough  estimate  could  be  formed  as  to 
the  mean  annual  amount  of  snow  that  falls  in-  different 
parts  of  the  globe. 

Snow-Line. — The  snow-line  marks  the  height  below 
which  all  the  snow  that  falls  anniially  melts  during  summer. 
No  general  rule  can  be  stated  for  this  height  in  different 
climates  owing  to  the  many  causes  determining  iL  lliese 
are  the  exposure  of  mountain  slope  to  the  sun  (and  henoe^ 
other  things  being  the  same,  it  is  higher  on  the  south  than 
on  the  north -sides  of  mountains),  exposure  to  the  rain- 
bringing  winds,  the  steepness  of  the  mountains,  and  the 
degree  of  dryness  of  the  air.  Hence  the  position  of  the 
snow-line  can  be  known  by  observation  only.  It  falls  only 
little  on  either  side  of  the.  equator  to  lat  20' ;  from  lat 
20*  to  70*  it  falls  equably,  but  from  lat  70*  to  78*  much 
more  rapidly.  To  this  general  rule  there  are  many  excep- 
tions. It  is  4000  feet  higher  on  the  north  than  the  souUi 
side  of  tiie  Himalayas,  owing  to  the  larger  snowfall  on  the 
south,  and  the  greater  dryness  of  the  climate  of  the  north 
side,  and  therefore  the  greater  evaporation  from  the  snow 
there.  It  is  higher  in  tiie  interior  of  continents  than  near 
the  coasts,  because  the  precipitation  is  less  and  summer  heat 
greater.  In  the  Caucasas  it  is  11,063  feet  high,  but  only 
8950  in  the  Pyrenees.  In  South  America  it  rises  from  the 
equator  to  lat  18*,  and  more  on  the  west  than  on  the  east 
slopes  of  the  Cordilleras,  owing  to  the  lar^  precipitation  on 
the  east  and  small  precipitation  and  arid  climate  of  the  west 
side  of  that  chain  of  mountains.  It  is  as  high  in  lat  33* 
S.  as  in  19*  N.,  but  south  of  that  latitude  it  rapidly  sinks 
owing  to  the  heavy  rains  brought  by  the  moist  N.  W. 
winds  of  these  regions.  In  the  south  of  Chili  it  ia  3000 
feet  lower  than  in  the  same  latitudes  in  Europe^  and  6000 
feet  lower  than  in  the  extremely  arid  climates  of  the  Bocky 
Mountains. 

Storms. — ^If  weather  charts  representing  a  large  part  of 
the  northern  hemisphere  be  examined,  two  distinct  systems 
of  pressure  are  seen  whicl^  change  their  forms  and  poeitions 
on  the  earth's  surface  from  day  to  day.  The  one  set  are 
systems  of  low  pressure  marked  off  by  concentric  isobars 
enclosing  pressures  successively  lower  till  the  centre  ia 
approached;  and  the  other  systems  of  high  pressure 
marked  off  by  concentric  isobars  enclosing  pressures  becom- 
ing successively  higher  towards  the  centre.  The  former  of 
these  are  called  cjcdones,  and  the  latter  anticyclones.  These 
areas  of  low  pressure  are  the  distinguishing  characteristics 
of  the  hurricanes  and  typhoons  of  tropical  regions,  and  of 
the  ordinary  storms  of  higher  latitudes^  and  they  may  all 
be  convenientiy  grouped  under  the  general  name  of  cyclones. 
Fig..  19  shows  a  storm  which  was  passing  acrosa  north- 
western Europe  on  the  morning  of  November  2,  1863,  and 
it  may  be  taken  as  fairly  representing  the  general  features 
of  cyclones.  In  the  figure  the  arrows  fiy  with  the  wind, 
and  the  force  of  the  wind  is  indicated  by  the  number  of 
feathers  on  the  arrows. 

It  will  be  seen  that  the  winds  indicate,  not  a  drcnlar 
"movement  round  the  centre  of  lowest  pressure^  but  a 
'.vorticose  motion  inwards .  upon  tliat  centre,  the  motion 
-being  opposite  to  that  of  watch-hands.  In  other  worda^ 
ihe  wind  follows  Buys  Ballot's  law,  already  explained. 
The  winds  are  strongest  where  the  isobars  are  closest 
together ;  or  they  are  g^pfdly,  propgdti^^  to  tiie  "  baro- 
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metric  gndienty" — a  term  introdnoed  hj  Btswrniaoa  is 
1 867  CydoneB  hftve^  diameten  Mldom  latl  thftn  ((00,  and 
tliey  oocaaioiially  exceed  3000  miles;  the  eydone  of  fig,  19 
had  a  diameter  of  about  1300  milea.  The  ejekmea  of 
the  Mediterranean  are 
oioall;,  of  smaller  dimen-> 
sions  than  those  of  north- 
western Europe  and 
America.  The  rates  at 
irhich  cyclones  advance 
orer  the  earth's  surface 
▼aiy  greatly,  the  arerage 
in  America  being  24 
miles  an  hour,  in  the 
Atlantic  20  milte,  and 
in  Europe  26  miles.  A 
rate  as  hi^  as  70  miles 
an  hour  has  occurred  in 
the  British  Jsljjtnds; 
sometimes  they  remain 
stationary,  and  more 
rarely  ti^  course  is 
for  a  time  retrograde. 
Tbe  temperature  and 
humidity  incroeso  at  those  places  towards  and  orer  irhieh 
the  front  part  of  the  storm  is  adyandng^  and  fall  at  those 
places  oyer  which  the  front  part  of  the  storm  has  abeady 
passed.  In  other  words,  the  temperatuiB  and  humidity 
riee  as  pressure  falls  and  fall  as  pressure  rises.  This  is 
the  important  climatio  significance  of  oyelonea.  Thus  a 
succession  of  low  pressures  passing  eastwards  in  courses 
lying  to  northward  of  the  British  Islands  are  the  essential 
conditions  of  open  winters ;  whereas,  if  the  cyclones  follow 
coorses  lying  to  southward,  the  winters  are  severe.  In  a 
cyclone  the  broadest  feature  of  weather  is  an  area  of  rain 
about  or  rather  somewhat  in  front  of  the  centre^  sur- 
rounded by  a  ring  of  cloud,  outride  which  the  sky  is  dear. 
The  precise  form  and  porition  of  these  areas  haye  been 
shown  by  Abercrombie  to  vary  with  the  Qrpe  of  pres- 
sure disteibution,  with  the  intenrity  of  the  cydone^  and 
with  the  rate  of  its  progress,  and  they  are  also  influenced 
hj  local,  diurnal,  and  sesBOnsl  yariationa 

The  chief  point  of  difference  between  American  and 
European  storms  is  essentially  the  lesnlt.  of  the  mean 
winter  pressures  to  the  west  and  north-west  of  their  respec- 
tiye  storm-tracks.  Owing  to  the  high  winter  pressure  m 
the  interior  of  America,  the  barometer  risea  in  the  wake  of 
the  storms  of  the  United  States  more  rapidly,  the  wind 
veers  round  more  quickly  and  more  uniformly  to  N.W., 
N.N.W.,  and  N.  and  keeps  longer  in  these  directions, 
and  the  temperature  and  humidi^  fall  to  a  greater 
degree^  than  happens  in  Europe,  la.  the  New. England 
States  and  Canada  the  easterly  winds  of  the  storms^ 
coming  as  they  do  from  the  AtUntio^  are  dingreeably 
cold,  damp,  and  misty  in  a  degree  and  with  a  frequency 
much  greater  than  occurs  witii  the  same  irinds  m  the 
British  lalands. 

The  chief  points  of  difference  between  thehurricanes and 
typhoons  of  the  tropics  and  the  cydones  of  hi|^er  latitudes 
are  these: — ^tropical  cyclones  are  of  smaller  dimensions, 
show 'Steeper  bioometric  gradients  and  therefore  stronger 
wind^  and  advance  at  a  slower  rate  over  the  earth's 
surface.  Another  point  of  difference  is  that  a  large  number 
of  the  hurricanes  of  the  West  .Indies  and  the  typhoons  of 
eastern  Asia  first  pursue  a  westerly  course^  whidi  gradually 
becomes  north-westerly,  and  on  arriving  at  about  lai  SO* 
they  recurve  and  thereckf  ter  pursue  a  course  to  north-east- 
wavda  The  tropical  cydones  of  the  Indian  Ocean  south 
of  the  equator  also  first  pursue  a  westerly  course^  irhich 
gradually  diangee  to  south-west^  and  of  tec  oi\  arriving  about 


-ki  SO*  recurve  to  the  south-east  Many  of  the*  cydones  of 
India  have  their  origin  to  westward^  of  the  Nicobar  Idands, 
pursue  a  course  to  north-westward,  and  die  out  .in  the 
valley  of  the  Ganges ;  and,  similarly,  a  considerable  number 
of  the  cydones  of  the  West  Indies  pursue  a  westerly  course 
thro!|gh  the  Gulf  of  Mexico,  and  several  die  out  in  the  S&ates. 
The  most  dreadful-  attendant  on  tropical  cyclones-  is 
the  storm-wave»  caused  by  the  in-blowing  winds  &nd  the 
low  pressure  of  the  centre  of  the  storm.  When  this  vaVe 
is  unusuaBy  high-  and  is  hurled  forward  on  a  low-lying 
coast  at  high  water  it  becomes  one  of  the  most  destructive 
agents  known.  The  Bakargaig  cyclone  of  October  81', 
1876,  was  accompanied  by  a  wate  whidi  flooded  the  Iot 
grounds  to  the  east  of  the  ddta  of  the  Gcmges  to  heights 
^varying  from  10  to  iS  feet^  by  which  more  than  100,000 
human  beings  perished. 

•  Traeh  of  Cfdonet  of  Jifcrth  America,  AtlanHe,  and 
JBkropt. — ^In  the  Fhyneal  AtUu  of  the  Adantie  Ocean,  issued 
under  the  direction  *Qf  Dr  Neumayer  of  the  Deutsche 
Beewarte^  plate  28  shows  by  shadings  the  mean  positions  of 
the  centres  of  cydones  and  by  lines  their  mean  tracks. 
The  following  are  the  regions  nrhere  the  lowest  barometer 
of  storms  has  been  most  frequently  found: — ^the  region 
to  west40uth-west  of  the  lakes  of  the  United  States;  the 
Gulf  of  St  Lawrence ;  mid-Atlantic  about  lat.  35*  long.  52*; 
to  the  south-west  of  Greenland;  to  the  south-west  of  Iceland, 
which  is  by  far  the  most  important  of  the  whole ;  to  the 
south-west  of  the*  Lofoten  Isles ;  the  region  embracing 
Denmark,  the  south  of  ScandinaviA,  and  Finland ;  and,  as 
secondary  centres  of  frequency,  the  south  of  the  British 
Islands,  Cornea  and  part  of  Italy  acyoining^  and  the  north- 
east of  the  Adriatic  The  great.importance  of  these  centres,  • 
where  the  lowest  barometers  are  most  frequently  found, 
consists  in  the  indication  they  give  of  the  precise  regions 
dther  where  many  storms  originate  or  where  they  ar^ 
either  retarded  or  arrested  in  their  course.  As  regards  the 
origin  ef  storms^  the  centre  west  of  the  Missisrippi  is  the 
region  where  most  of  the  United  States  storms  originate^ 
the  centre  in  the  Gulf  of  St  Lawrence  is  where  many  of  the 
great  Atlantio  storms  have  their  origin,  and  the  centres  in 
mid-Atlantio  and  to  the  south-west  of  Iceland  are  .the 
regions  where  the  storms  of  north-western  Europe  chiefly 
originate.  The  centres  on  the  soifth-west  of  Greenland, 
the  Lofoten  Ides,  Denmark,  and  the  south  of  the  British 
Islands,  all  appear  to  suggest  that  storms  are  retarded  in 
their,  onward  courses  on  coming  up  against  large  masses  of 
land, — ^whidi  may,  in  part  at  least,  be  occasioned  by  ihe 
heavy  rainfalls  that  mark  these  parts  of  their  Courses. 

Of  all  storm  tracks  the  most  frequently  taken  is  that  by 
the  storms  of  the  United  States,  which  pursue  an  easterly 
course  through  the  lakes  to  the  Gkdf  of.  St  Lawrence.  .  A 
conriderable  number  of  storms  follow  a  course  i^om  Nova 
Scotia  to  Davis  Straits;  but  the  larger  number  take  a 
north-easterly  course  through  the  Atlantic  towards  Iceland 
and  thence  past  the  north  of  Norway.  Among  the  less 
frequent  but  important  tracks  are  these : — ^from  near  New 
Orleans  along  the  east  coast  of  the  States  towards  Nova 
•Scotia ;  from  mid-Atlantic  to  south  of  Ireland  and  thence 
through  France  to  the  north  of  the  Mediterranean;  and 
from  the  Atlantic  about  lat.  42*  long.  40*  in  a  north- 
easterly course  quite  outride  but  at  no  great  distance  from 
the  British  Islands,  and  thence  towards  the  North  Cape. 
Of  the  tracks  more  immediately  affecting  British  weather 
are  one  from  Iceland  in  a  south-easterly  direction  through 
the  North  Sea  and  Germany,  and  four  tracks  which  start 
from  near  Sdlly:— (1)  to  the  south-east  as  alreadydescribed; 
(2)  eastward  through  the  north  of  Germany ;  (3)  north-east 
to  Ghristiania ;  -and  (4)  north  through  Ireland  and  the 
Hebrides.  These  are  the  storm  tracks  which  chiefly  give 
the  United  Kingd(»n  its  easterly  and  northerly  wuia,^ 
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The  IndituUum  of  Windt  to  ihe  /foiart.— The  Torticoee 
motion  of  the  winds  in  a  cyclone  towards  and  in  upon  the 
centre  has  been  already  pointed  out.  One  of  the  more 
important  practical  problems  of  meteorology  is  the  deter- 
mination of  the  angle  of  inclination  of  the  winds  to  the 
isobars  in  the  different  segments  of  the  cyclone,  not  only 
from  the  application  of  the  results  of  the  inquiry  to  the 
theory  of  storms  but  also  to  practical  navigation.  The  first 
real  contribution  to  the  subject^  based  on  accurate  measure- 
ments^  was  made  by  Clement  Ley  in  1873.^  From  the 
obsenrations  made  at  fifteen  places  in  north-west  Europe 
examined  by  him  he  showed  that  the  winds  incline  from 
districts  of  higher  towards  those  of  lower  pressure  at  a 
mean  angle  of  20*  51';  that  the  inclination  is  much  greater 
at  inland  than  at  well-exposed  stations  on  the  coast,  the 
respective  angles  bein|;  28*  53'  and  12*  49' ;  and  that  the 
greatest  inclmations  are  with  S.E.  winds.  Then  follow 
aw.,  N.E.,  and  N.W.  winds,  the  last  showing  the  least 
inclination.  Whipple  has  recently  compared  the  winds 
at  Kew  with  the  barometric  gradients  for  the  five  years 
ending  }879,  with  the  result  Uiat  the  greatest  inclination 
is  63*  with  S.E.  winds,  the  least  35*  with  K.K  winds,  and 
the  mean  lor  all  winds  52* 

As,  regards  the  open  sea,  Captain  Toynbee  has  shown, 
from  a  careful  investigation  of  uie  great  Atlantic  storm  of 
August  24,  1873,  that  the  mean  angle  of  inclination 
calculated  from  one  hundred  and  eight  observations  was 
29*,  the  mean  at  the'  three  selected  epochs  examined 
varying  from  25*  to  31*. 

Barometric  Gradient  and  Vdoeiiy  of  the  WifuL — ^In 
inquiring  into  the  relation  of  the  velocity  of  the  wind  to 
the  barometric  gradient,  it  is  necessary  to  have  some 
definite  information  as  to  the  increase  of  the  velocity  with 
height  above  the  ground.  Stevenson  recently  made 
observations  on  this  point  on  winds  varying  fro(n  2  to  44 
miles  an  hour  from  Uie  surface  up  to  a  height  of  50  feet, 
from  which  he  has  drawn  the  following  conclusions : — (1) 
the  spaces  .passed  over^in  the  same  time  by  the  wind 
increase  with  height  above  the  ground;  (2)  the  curves 
traced  out  by  these  variations  of  velocity  from  .15  to  50 
feet  high  coincide  most  nearly  with  parabolas  (fig.  20) 


Fig:  20. 
buying  &ek  vertices  in  a  horizontal  line  72  feet  below  tiie 
surface;  (3)  between  15  feet  and  the  ground  there  is  great 
disturbance  of  the  ccprrents;  so  that  tiie  symmetry  of  the 
curves  is  destroyed ;  (4)  the  parameters  of  these  parabolas 
increase  directly  in  the  ratio  of  the  squares  of  the  velocities 
of  the  different  gales.    If  a?  be  the  velocity  of.  the  wind 
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at  height  H  above  the  ground,  the  parameter  of  tho 
corresponding  parabola  is  ^/(H  +  72) ;  and  as  x  varies  the 
parameter  wSl  vary  as  :&>  or  as  the  square  of  the  velocity 
of  the  gale.  It  follows  that,  to  render  wind  observations 
comparable,  it  is  necessary  that  anemometers  be  placed  at 
one  uniform  height  above  the  ground,  and  that  standard 
height  not  lower  than  15  feet  above  the  surface.  It  is 
very  desirable  that  the  inquiry  were  prosecuted  up  to  a 
height  of  100  feet ;  and  it  is  of  the  utmost  importance  that 
the  variation  in  the  diurnal  velocity  be  at  the  same  time 
determined  at  different  heights  from  15  feet  upwards. 

Stevenson  also  made  wind  observations  on  the  Calton 
Hill,  Arthur's  Seat,  and  the  Pentland  Hills,  in  the  vicinity 
of  Edinburgh,  up  to  a  height  of  1600  feet  above  sea-level. 
It  is  from '  observations  made  at  stations  on  knolls  and 
peaks  at  different  heights  above  the  sea,  and  at  different 
heights  above  the  surfaces  of  their  summits,  that  the  ^ 
problem  of  the  variation  of  the  wind's  velocity  at  different 
heights  with  the  same  barometric  gradient  can  be  ascer- 
tained. In  carrying  the  inquiry  to  considerable  heights, 
the  results  cease  to  be  comparable  w'th  those  obtained 
at  lower  levels,  unless  in  those  cases  where  neighbouring 
heights  are  available  for  data  from  which  the  barometric 
gradient  at  the  observed  height  can  be  calculated.  The 
results  of  observations  as  to  the  velocity  of  atmospheric 
currents  at  very  great  elevations  in  the  atmosphere  deduced 
from  the  apparent  movements  of  the  higher  clouds  are 
altogether  incompaiable  with  the  winds  near  the  surface  of 
the  earth,  for  these  among  other  reasons : — the  heights  of 
the  clouds  can  be  at  best  but  imperfectly  ascertained;  the 
motion  of  the  clouds,  particularly  the  lugher  clouds,  may 
be  only  apparent,  it  being  sometimes  difficult  to  distinguish 
between  the  formation  and  dissolution  of  clouds  and  their 
motion ;  and  above  all,  since  the  higher  clouds  are  usually 
the  accompaniments  of  the  greater  weather  changes,  th,eir 
movements  are  the  result  of  barometric  gradients  towards 
a  knowledge  of  which  we  are  absolutely  powerless  to  take 
a  'single  step. 

As  regards  surface  winds,  Clement  Ley  in  1881,  and 
Whipple  more  recently  and  with  greater  fulness,  have 
calculated  the  mean  wind  velocities  foi:  twelve  gradients, — 
the  gradients  being  derived  from  the  daily  weather  charts 
of  the  Meteorological  Office  for  the  five  years  1875  to  1879 
at  8  ±,M,,  and  the  corresponding  wind  data  being  obtained 
from  the  hourly  readings  of  the  Kew  anemograph.  The 
barometric  gradient  is  for  15  nautical  miles,  and  the 
following  are  the  velooitltt  for  the  twelve  gradients  on  the 
mean  of  the  year: — 


Ondleat.        Ydodtj. 


Gndlnt.        Vdodtj. 


0-002 

5-0 

0-017 

16-0 

0-005 

7-0 

0020 

16-6 

0-007 

7-6 

0022 

191 

0-010 

9-2 

0-025 

22-0 

0-012 

11  •« 

0027 

22*0 

016 

12-6 

0-080 

26-6 

The  influence  of  season  is  Tery  strongly  marked.  The 
velocities  for  the  same  gradients  in  order  are — October  to 
December,  12*5  miles;  July  to  September,  12*6  miles; 
January  to  March,  14*8  miles;  and  April  to  June,  17*2 
miles.  From  those  observations  of  Whipple  it  follows 
that  during  the  six  months  when  the  temperature  is  falling 
the  velocily  for  the  same  gradients  is  least,  while  the  velocity 
is  greatest  during  the  six  months  when  the  temperature  is 
rising,  and  absolutely  greatest  during  the  thne  months 
ending  June,  when  the  greater  part  of  the  annual  increase 
of  temperature  occurs.  It  is  evident  that  the  observed 
increase  in  the  velocity  of  the  wind  for  the  same  gradients 
is  to  be  referred  to  the  iame  cause  that  brings  aixmt  the 
diimial  increase  in  the  wind's  velocity,  ▼is.^.tha  wind 
blowing  over  a  wanosr  smiue  than  itsellL      (^^^ 
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Whipple  has  also  sorted  the  winds  according  to  tba 
eight  points  of  the  compass,  with  results  of  the  greatest 
interest-  If  N.W.,  N.,  N.E.,  and  E.  winds  be  grouped 
together  as  polar,  and  S.E.,  S.,  S.W.,  and  W.  winds  as 
equatorial  winds,  the  mean  hourly  velocity  of  the  polar 
winds,  for  the  same  gradients,  is  11  miles  in  excess  of  the 
equatorial  winds.  Now,  since  polar  winds  pass  into  lower 
latitudes,  the  surface  of  the  eurth  oxer  which  they  blow 
IB  warmer,  whereas  the  surface  is  colder  than  the  equa- 
torial winds  which  blow  over  it  •  It  follows  that  the 
increased  Telocity  of .  polar  winds  is  referable  to  the  same 
conditions  which  result  in  the  diurnal  increase  in 
wind's  velcksity  and  the  greater  velocity  for  the  i 
gradients  of  winds  when  the  annual  temperature  is  rising, 
since  in  all  these  cases  the  winds  blow  over  a  surface  of 
a  higher  temperature  than  their  own. 

It  is  evident  from  these  considerations  that  for  the 
development  of  the  law  of  the  relation  of  the  wind's 
velocity  to  the  barometric  gradient  with  an  exactness 
Bofficient  to  warrant  us  in  expressing  that  relation  in  a 
general  mathematical  formula  much  yet  remains  to  be  done. 
In  troth,  as  regards. the  various  formulas  submitted. by 
Ferrely  Mohn,   Hann,  Everett,  and  others,  we  have  no 
choice  but  to  allow  the  justness  of  Strachan's  ^criticism 
(}{odem  Meteorology,  p.  98)  that  l^he  theoretical  values 
famished  by  the  f ormuJ»  do  not  accord  with  the  actual 
Tslues,  and  that  therefore  a  satisfactory  formula  ui  yet  to 
be  founds    Ere  such  a  formula  need  be  looked  for,  the 
conditions  must  be  fulfilled  for  the  preliminary  work  of  sup- 
I^ying  the  observational,  data  required.     The  "  Challenger '' 
observations  prove  that,  with  gradients  substantially  the 
Bsme,  the  velocity  of  the  wind  is  greater  on  the  open  sea 
than  near  land ;  and  we  have  seen  that  the  velocity  varies 
with  the  hour  of  the  day,  and  generally  is  increased  as  the 
temperature  of  the  surface  rises  above  that  of  the  air  blow- 
ing over  it,  and  diminished  as  the  temperature  pf  the  surface 
Mis  below  that  of  the  air.     It  is  evident  that  observations 
on  the  open  sea  will  afford  data  for  the  simplest  solution  of 
the  problem ;  but  on  land  the  diurnal,  seasonal,  and  non- 
periodic  changes  of  temperature  greatly  complicate  the 
problem,  and  render  necessary  for  its  solution  observations 
specially  designed  for  the  purpose.    It  is  not  easy  to  see 
how  these  can  be  obtained  but  by  carrying  out  the  plan  pro- 
posed in  1875  by  Stevenson  of  establishing  strings  of  well^ 
equipped  meteorological  stations  planted  sufficiently  close 
that  the  barometric  gradients  may  be  determined  within  the 
limits  of  accuracy  required.     Observations  made  twelve 
times  daily  for  a  year,  at  stations  so  arranged,  would 
apply  the  observational  data  for  the  solution  of  this  funda- 
mental problem  in  meteorology.     Till  some  such  proposal 
be  carried  out»  the  problem  remains  unsolved,  for  barometric 
gradients  based  on  the  widely  separated  existing  stations 
are  too  uncertain  and  rough  and  the  wind  observations 
are  wanting  in  that  comparability  which  alone  can  satisfy 
tlie  inquiry.- 

Weather  and  Weather  Maps. — ^Weather  is  the  state  of 
the  air  at  any  time  as  respects  heat,  moisture,  wind,  rain, 
elond,  and  electricity;  and  a  change  of  weather  implies  a 
ehange  in  one  or  more  of  these  conditions.  Of  these 
dianges  the  most  important  as  regards  human  interests 
are  those  which  refer  to  temperature,  wind,^  and  rain;  and, 
ss  these  are  intimately  bound  up  with  the  distribution  of 
atmospheric  pressure,  the  latter  truly  furnishes  the  key  to 
weather  changes. 

ThcM  relations  are  well  shown  by  the  International  Monthly 
Weather  Maps  iesned  by  the  tlnited  SUtes  Signal  Semce.  Of  theee 
thst  for  December  1878  is  a  striking  example.  This  month  was 
characterized  over  the  globe  bv  nnnsnally  abnormal  weather.  A 
Hae  drawn  from  Texas  to  Newfoundland,  across  the  Atlantic,  the 
sprth  of  France,  and  Germany,  thence  round  to  south-east,  through 
tliaBlsGk  8«^  the  Gaocasna.  India,  the  East  India  lalanda,  and 


Australia  to  the  South  Island  of  New  ZeaUnd,  passes  throneh  a 
broad  and  exUnded  region  where  pressure  was  throughout  con- 
siderablv  below  the  mean  of  December,  and  this  low  pressura 
was  still  further  deepened  in  various  regions  along  the  line.  An* 
other  line  passing  from  Australia,  through  the  Plulippine  Islands, 
Japan,  Manehuna,  Behring's  Strait,  and  Alasb^  also  marks  out 
an  extensive  region  where  pressure  was  nnintcrmptedly  below  the 

On  the  other  hand^resrare  was  above  the  average,  and  generally 
largely  so,  over  the  United  States  to  west  of  longitude  90*,  over 
Greenland,  Iceland,  the  Faroes,  Shetland,  and  a  large  portion  of 
the  Old  Continent  bounded  bv  a  line  drawn  from  I^pland  round 
by  Lake  Balkhaah,  Canton,  Peking,  to  the  upper  reaches  of  the 
,  o  Lena.  Another  area  of  high  pressure  extended  from  Syria,  through 
the  ^^ypt  and  East  Africa,  to  the  Cape  ;  and  part  of  a  third  area  of 
high  pressure  appeared  in  the  North  Island  of  New  Zealand.  As 
regarop  North  America,  the  greatest  excess  of  pressure,  0'196  inch 
alMve  the  mean,  occurred  in  the  Columbia  Yallev,  from  which  it 
gradually  fell  on  proceeding  eastward  to  a  defect  from  the  avers^ 
of  0*148  inch  near  I^ke  Champlain  and  to  northward,  rising  again 
to  near  the  mean  on  the  north  of  Nova  Scotia.  To  the  north  and 
north-east  exceedingly  high  pressures  for  these  regions  and  the 
season  prevailed,  being  0*635  inch  above  the  mean  in  Iceland, 
0*500  in  the  south  of  Greenland,  and  at  the  three  stations  in  West 
Greenland,  proceeding  northward,  0*445,  0*402,  and  0*846  inch- 
West  Greenland  l^ing  thus  on  the  west  side  of  the  renon  of 
high  pressure  which  occupied  the  northern  part  of  the  Atlantic, 
and  on  the  nor^h^east  side  of  the  area  of  low  pressure  in  the  States 
and  Canada,'  st  -ong  south  winds  set  in  over  that  coast,  and  the 
temperature  at  the  four  Greenland  stations,  proceeding  from  south 
to  north,  rose  to  1**1,  .8**8,  12**1,  and  14**4  above  the  means.  As 
the  centre  of  lowest  preasure  was  in  the  valley  of  the  St  Lawrence 
about  Montreal,  strong  northerly  and  westerly  winds  predominated 
to  westward  and  sjutnward,  where  consequently  temperature  was 
below  the  average,  the  deficiency  at  Chicago  and  St  Louis  being 
9**5;  and,  wiiids  being  easterly  and  northerly  in  California,  the  tem- 
perature there  was  aJio  under  the  mean.  On  the  other  hand,  in  the 
ISvw  England  States,  ^he  greater  part  of  the  Dominion  of  Canada,  and 
West  Greenland  temperature  was  above  the  average.  Pressure  was 
much  higher  at  St  Michael's,  Alaska,  than  to  south-westward  at  St 
Paul's,  Behring's  Strait,  and  hence,  whil9  temperature  at  St  Paul's 
waa  2**9  below  the  normal,  it  was  12**0  above  it  at  St  Michael's, 
where  strongly  southerly  winds  ruled.  With  these  strong^  contrasts 
of  pressure,  America  pr>  sented  contrsats  at  least  as  striking  in  the 
distribution  of  the  tempcinture.  Alons  the  south  of  Lake  Michigan 
tiie  November  temperatu?e  was  18**7  aoove  the  normal,  whilst  the 
December  temperature  i»as  9**5  below  it,  the  difference  there 
between  the  two  oonsecuti} )  months  being.tiins  28**2. 
As.regarda  Europe,  Icelai/d  was  on  the  east  side  of  the  patch  of 
1  the  north  of  the  Atlantic,  and  hence 
e  and  temperature  fell  7**2  below  the 


high  pressure  which  overspread  the  north  of  the  Atlantic,  and  hence 

northerly  winds  prevailed  the^eand  temperature  fell  7**2  below  the 

mean,  presenting  thus  a  marked  contrast  to  the  high  temperature 

'  "       In  Europe,  the  area  of  lowest 


of  West  Greenluid  at  the  time, 
pressure  occupied  the  southern  sborca  of  the  Nort 
thence,  Uiongh  in  a  less^  pronouj^ced  form,   to 
Hence  over  the  whole  of  western  Em  ope  winds  we 


North  Sea,  extending 
south-eastward, 
ipe  winds  were  N.E.,  N.,  and 
in  the  south-west  of  Europe  W. ;  and  nence  everywhere  from  the 
North  Cape  to  the  north  of  Italy  temperature  was  below  the 

greati, 
the  south  of  Norway  and  12**2  in  the  south  of  Scotlandl    On  the 


lUerati 
normal,  in  some  places  greatly  so,'  the  aeficiency  being  10**4  in 
the  south  of  Norway  and  12**2  in  the  south  of  Scotland.  On  the 
other  hand,  on  the  east  side  of  this  area  of  low  pressure  winda  were 
southerly  snd  temperature  consequently  high.  In  some  localities 
in  Russia  the  excess  above  the  mean  was  15**0,  and  over  a  large 
proportion  of  European  Bussia  the  excess  ik-os  not  less  than  9**0. 
This  reffion  of  high  temperature  extended  eastward  into  Siberia  as 
br  as  tne  Irtish,  being  coterminous  with  the  western  half  of  thei 
anticvdonic  region  of  high  pressure  which  overspread  central 
Siberia.  But  over  the  eastern  portion  of  the  anticyclone  northerly 
winds  prevailed,  with  the  inevitable  accompaniment  of  low  tem- 
peraturea  over  the  whole  of  Eastern  Asia,  the  deficiency  at  Ner- 
tchinak  on  the  upper  Amur  being  6**8.  Here  again,  ^ust  ss  in 
America,  Greenlano,  and  Iceland,  places  with  atmoenhenc  pressure 
equally  high  presented  the  strongest  contrasts  of  temperature. 
Thus  at  Bogoslovsk,  on  the  Ural  Mountains,  pressure  was  0*211  inch 
and  at  Nertehinsk  0*154  inch  above  the  normals,  but  Bogoslovsk 
on  the  west  side  of  the  high  preasure  area  had  a  temperature  15*  "0. 
above,  whilst  at  Nertehinsk  it  was  6**8  below  the  average. 

At  this  time  of  the  year  the  mean  pressure  falls  to  the  minimum 
in  Australia,  but  during  December  1878  the  usually  low  pressure 
was  still  further  diminished..  Pressurs  at  this  season  also  falls  to 
the' annual  minimum  in  the  North  Podfio  and  North  Atlantic, 
and  it  has  been  seen  that  the  low  pressure  of  these  regions  was 
likewise  stiU  farther  diminished.  But  in  the  case  of  the  Ationtic 
it  was  attended  with  a  meet  imporUnt  difference.  The  centre  of 
lowest  pressure,  uraally  located  to  the  south-west  of  Iceland,  waa 
removea  some  hnndreda  of  miles  to  the  south-east,  and  an  unwonted 
devilopment  of  aztraoidinarijy  high  preasnre  ap^seared  to  the  north-. 
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ward,  OTenpraadlnxthMzteiuitv  region  of  BaflUi't  Bay,  QfMnUiid, 
JoelAQd,  FMO«a,  and  Shetland.  It  was  to  this  region  of  high  pno- 
eore,  particttlarly  in  its  relatione  to  the  low-pFesson  region  to  tho 
■oQth-«ast  of  it,  that  the  extreme  seTeritr  of  the  weather  in  the 
Britiah'  Islands  at  the  time  was  doe.  Kow  this  high*pressare 
region  was  intimately  connected  with/  and  douhtless  occasioned 
directly  hr,  upper  atmospheric  earrents  from  the  widely  extended 
region  of  low  pressure  to  soathward,  with  its  large  centree  of  stiU 
lower  pressure  in  tho  North  Sea,  mid- Atlantic^  and  United'  States, 
where  pressures  we^  respectively  0*807, 0  '822,  and  0*148  inch  under 
the  normalft  Ihus,  with  the  siugle  exception  of  the  high-pressure 
area  about  Qreenland,  the  meteorological  peculiarities  wnioh  render 
December  1878  so  memorable  over  nearly  the  whole  ^lobe  arose  out 
of  a  distribution  of  the  earth's  atmosphere  essentially  the  same 
that  obtains  at  that  time  of  the  year,  out  the  usual  irregularitios 
in  the  distribtttion  of  the  pressure  appeared  fh  more  prononnoed 
characters. 


Taking  the  all-important  bearings  of  these  areas  of  high 
and  low  pressure  on  weather  and  cUmate  into  consideration, 
along  with  the  abnormal  concentration  of  aqneous  vapour 
over  extensive  regions  which  they  imply,  it  is  evident  that^ 
wbea.the  meteorologist  will  be  in  a  position  to  forecast^  on 
sci^tific  grounds,  tixe  weather  of  the  coming  season  for 
the  British  Islands,  it  is  to  the  Atlantic  he  wSl  require  to 
look  for  the  data  on  which  the  forecast  is  based. 

These  questions,  which  the  International  Weather  Maps 
of  the  United  States  enable  us  to  discuss,  are  of  the  fint 
importance  in  meteorology,  whether  we  consider  the  ampli- 
tude of  the  atmospheric  changes  they  disclose  (these  being 
often  so  vast  as  to  embrace  four  continents  at  one  time, 
besides  being  profoundly  interesting  from  their  direct 
bearings  on  the  food  supplies  and  commercial  intercourse 
of.  nations)  or  regard  the  larger  problems  they  present, 
with  hints  towards  their  solution,  which  underlie  physical 
geography,  climatology,  and  other  branches  of  atmospheric 
physics.  The  discussion  presents  the  great  atmospheric 
changes  as  influenced  by  oceans  and  continents,  including 
the  subordinate  but  important  parts  played  by  mountain 
ranges,  extensive  pkteaus,  and  physi<»lly  well-defined 
river  basins  in  determining  the  development^  course^  and 
termination  of  these  changes. 

WecOKer  ForeeatU  and  Storm  WarMngi, — ^It  is  in  tropical 
and  subtropical  countries  that  an  isolated  observer  may, 
with  a  dose  approximation  to  certainty,  predict  the 
approach  of  gales  and  hurricanes.  In  these  regions  atmo- 
spheric pressure  and  the  other  meteorological  conditions 
are  so  constant  from  day  to  day  that  any  deviation,  even 
a  slight  one,  from  the  average  of  the  hour  and  seasdu  in 
respect'  of  pressure,  the  direction  and.  strength  of  the  wind, 
and  the  direction  and  amount  of  cloud,  implies  the  presence 
of  a  stoMn  at  no  great  distance.  Dr  Meldrum  has  practically 
worked  out  this  problem  at  Mauritius  with  great  sucoesl 
At  the  Boyal  Alfred  Observatory  there  the  mean  pressure 
at  sea-level  in  January  at  9  A.1L  is  29*966  inches,  from 
which  it  falls  to  29*904  inches  at  4  p.m.,  then  rises  to 
29*980  inches  at  10  P.1L,  and  again  falls  to  29*927  at  4 
▲.x.  The  mean  direction  of  the  wind  and  the  diurnal  varia- 
tion, both  as  regards  direction  and  f orce^  have  been  stated 
(p.  125).  Suppose  then  that  the  iharometer  is  observed 
to  fall  after  9  a.m,  more  rapidly  than  is  due  to  the  usual 
daily  barometric  tide^  that  in  the  afternoon  it  dbes  Aot 
indicate  the  second  marimmn  or  that  it  continues  to  f^ 
instead  of  rising,— or  suppoeo,  in  shorty  any  deviation  from 
the  mean  daily  mareh,--«hen  it  is  certain  that  there  is 
somewhere  an  atmospherical  disturbance  near  enough  to 
Mauritius  to  influence  the  pressure.  The  direction  in 
which  the  disturbance  u  from  Mauritius  is  readily  known 
from  the  wind,  and  the  distance  of  the  storm  closely 
approximated  to  by  noting  the  rate  and  amount  of  the  hil 
of  the  barometer,  in  connexion  with  the  changes  of  the 
wind  and  Uie  cIottds,'rthe  rat^  and  progressive  motion  of 
the  storm  being  known  chiefly  from  the  veerings  of  the 
wind.     For  a  good  many  years  ptust  notifications. have 


been  sent  to  the  daily  newspapers  when  observations  show 
that  a  storm  is  not  f^  from  the  island,  stating  its  position 
and  probable  course  from  day  to  day.  The  scheme  of 
storm  warnings  at  Mauritius  has  been  entirely  successful, 
and  the  result  is  of  great  valne^  since  it  shows  what  may  be 
done  at  an  isohited  station  in  the  ocean,  or  what  may  he 
done  in  ships  at  sea.  In  this  connexion  it  is  not  possible 
to  overestimate  the  importance  to  seamen  of  s;  knowledge 
of -the  hourly  variations  of  the  barometer  and  its-  mean 
monthly  heights  over  the  ocean  tracks  of  commerce. 

In  oaeiing  from  Mauritius  to  the  British  Islands  we 
pass  from  a  region  where  the  forecasting  of  storms  and 
weather  is  simplest  and  easiest  to  the  region  where  it  is 
most  complex  and  difficult,  particularly  for  the  western 
districts. of  these  islands.  The  great  difficulty  lies  in  the 
fact  that  the  British  Islands  are  immediately  bounded  by 
the  Atlantic  to  westwards;  and,  since  practically  every 
storm  and  nearly  all  weather  changes  come  from  that 
direction,  no  telegraphio  oommunieation  of  thttr  approach 
can  be  received.  The  Meteorological  Office  in  London  baa 
therefore  no  shoice  but  to  base  the  forecasts  on  such  of  the 
observations  telegraphed  to  the  office  as  experience  baa 
shown  to  be  the  precnraorB  of  storms  and  other  weather 
changes.  The  more  important  of  these  observations  are 
the  falling  and  rising  of  the  barometer  taken  in  connexion 
with  changes  in  the  direction  and  force  of  the  wind.  Since 
on  the  n(ffth  ride  of  the  track  of  the  centre  of  the  storm 
winds  are  northerly  and  easterly  and  temperature  low,  and 
on  the  south  ride  winds  are  southerly  and  westerly  and 
temperature  high,  one  of  the  most  important  points  to  be 
ascertained  is  tiie  probable  path  the  centre  of  the  coming 
storm  will  take.  Though  a  good  deal  remains  to  be 
accomplished  in  the'  development  of  this  phase  of  storms^ 
yet  much  has  recentiy  been  done  in  this  direction  by  dose 
examination  of  the  changes  of  pressure  in  the  region  of 
the  anticyclone  contiguous  to  the  advancing  stonn  and  hy 
the  changing  positions  of  the  rain  area  near  the  centre  oC 
the  cyclone. 

As  regards  Europe^  the  facility  of  forecasting  stoma 
increases  as  distance  from  the  west  coasts  is  increased. 
Thus  to  the  middle  and  eastern  districts  of  the  British 
Islands,  were  a  day  and  nig^t  watch  established  in' the 
west,  forecasts  of  idmost  every  storm  could  be  issued,  the 
exceptions  being  those  small  cydones  or  satellite  cyclones^ 
as  they  are  called,  originating  within  the  British  Islands 
themselves,  which  are  frequently  characterised  at  once  by 
their  severity  and  by  the  rsfpidity  of  their  onward  oonrse. 
In  the  United  States,  the  system  of  weather  forecasting  is 
perhaps  the  best  in  temperate  regions, — a  result  due  to 
the  admirable  system  organised  and  developed  under  the 
diiection  of  the  late  Qeneral  Myer,  and  adequately  sub- 
sidised by  the  Qovemment,  but  above  all  to  the  facilities 
to  detect  and  track  the  storms  in  the  region  where  nearly 
aH  of  them  have  their  origin,  to  west  of  the  Missisrippi, 
before  they  advance  upon  f^e  more  thickly  peopled  States. 

Meteorology  sustained  a  heavy  loss  by  the  death  in  1877 
of  Leverrier,  who  was  not  only  the  keenest-sighted  of 
physidsts  but  alio  the  prince  of  organisers  of  systems  of 
meteorological  obeervation.  His  last  great  service  to  the 
science  was  the  establishment  of  a  systctai  of  observation, 
by  which  tiie  propagation  of  rain,  hul,  and  other  weather 
phenomena  could  be  followed  and  recorded  from  oommnns 
to  commune  over  France.  This  scheme  for  the  investiga- 
tion of  the  vit^y  important  bearing  on  the  meteorolpgy 
of  a  countiy  of  a  comprehenrive  observation  of  its  rainfall, 
haH,  and  thunderstorms,  through  numerous  observers 
possessing  sound  local  information,  is  not  only  eminentiy 
just  in  science,  but  is  calctdated  to  be  attended  with  the 
grAtest  benefits  to  agricultural  and  other  pubUo  interests. 
Tho  practical  advantsg^  (^|  Jke  Jidiiine,  iliicfd  icarcdy 
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teadded,  cvnonfy  be  raped  tftar  a  Tny  latge  ezpendi- 
tsre  of  bboor  and  mon^  in  otgudaikg  a  oomprelieDaiTe 
puoduai  adbeme  of  obeervatioiiy  lyBtematically  and  pei^ 
ortently  earned  through  and  ^iiir^ifff^ 

Farther  detaile  Tegarding  meteorological  •  phenomena 
viU  be  fonnd  in  the  articlee  Atmobphkbi^  Baboicbtib. 
CuMATE,  HTCBoxEiBr  OsoNi^  RAnroAVOi^  Sba,  and 
Thbicomxcb.  (i;b.) 

TEBBB8TBIAL  lUGirXTIBlC 
t  Is  tlupraoeding  portion  of  fhiiartide  wme  Mooont  hia  beMi 
era  of  tha  Inflnaaoa  which  the  aim  and  moon  exert  npon  the  air, 
00  earth,  and  the  ocean,  their  ■tricUr  tidal  effects  being  left  to  be 
H^aiately  dealt  with.  The  diaenaaum  Of  the  inflaenoe  of  theee 
bodiea  on  what  may  be  termed  the-mormblea  of  the  earth  wiU 
aot  be  complete,  howcTer,  without  embrMing  an  aooomit  of  the 
cbaa^  which  they  prodnoe  in  the  earth'amagnetisnL  An  aocoont 
cf  tlw  eariier  magnetic  obeerrationa  haa  already  beec  giyen  under 
tkt  haadiag  ILlohxtum,  and  oar  taak  wiU  now  be  to  gire  in  the 
fntplaoe  a  deaciiption  of  the  beet  and  moat  recent  inatrnmenta  by 
Tfakh  the  B^^netu  state  of  the  earth  ia  determined,  embracing 
thanb  obeerratoiyinatramentB,  thoee  adapted  for  trareUera  whether 
b^  had  or  by  aea,  and  differential  magnetometera.  We  ahaU  next 
fn  a  abort  aocoont  of  the  magnetio  ayttem  of  tiie  earth  and  of  ita 
McalarTaiiation;  and  we  ahaU  then  mreetigate  the  chanM  oon- 
aeetad  with  tenreetrial  magnetiam  depending  on  the  ann  a^  moon. 
Ib  parfonning  this  taak  we  ahall  be  bd  to  condnde  that  the  eon's 
povir  ia  rariable^  and  we  ahall  therefore  examine  whether  thia  con- 
doBoa  ia  likewise  borne  oot  by  strictlr  meteorological  obeerrationa. 
FiBally,  we  ahall  rentnre  on  remarks  embodymg'  a  prorisional 
working  hypotheaia,  and  oor  object  will  be  gained  U  thia  ahoold  be 
iaond  to  anflnet  certain  lines  of  thooght  to  thoee  inteneted  in  the 
nbjeet  whi^  may  lead  them  to  examme  and  discoss  the  Teiy  great 
■Ml  of  obeerratlone  at  preeent  existing 

Inmimsiin  vox  DxTiBxiirnre  rm  ICAoxmo  Statb 
ov  THx  Eabtb. 

(«)  Obatrvatorf  IiuirMmtnta, 

i  lkdin&neUr,^lt  is  that  end  of  the  needle  which  points  to 
Aa  north  magnetic  pole  of  the  earth  of  which  the  position  is  inTsri- 
lUy  noted  even  when  the  obeerration  is  made  m  the  sootham 
h«Bui|iherBL  The  difference  of  tUs  position  from  tme  geographical 
Borth  denotee  what  is  called  the  variation  or  declination  (east  or 
vert)  of  the  needle.  Esst  is  often  reckoned  negatire  and  weet 
poBtiT^  The  instroment  by  which  thir  information  is  obtained  is 
aOtd  the  declinometer.  The  onifilar  msgnetometer,  which  is 
t^  lorm  of  declinometer  now  used,  is  described  and  flgored  in 
Mjussxnsii;  toL  xt.  p.  238. 

1  JHj^  OireU. — ^The  instroment  by  whicH  the  msgnetio  dip  or 
iBfiUnstian  is  obserred  contains  a  thia  needle  abont  8  inchee 
Ht  the  centre  of  grarity  of  which  coinddee  as  accorately  aa 
poviUe  vith  the  axis  of  motion  of  the  needle.  The  needle  has  two 
izki  consisting  of  two  Tory  fine  cylinders  6f  hard  ateel  atanding  at 
n^t  indaa  to  the  plane  of  the  needle,  and  great  attention  moat  be 
^  to  keep  these  axles  in  a  state  of  perfect  polieh  and  dryneea. 
Bj  BMsns  of  these  the  needle  can  oscillate  freely  on  two  horizontal 
ipto  loonded  edges,  the  one  axle  lying  on  the  one  edse  and  the 
racr  tzla  on  the  other.  If  the  centre  of  gravitr  coindaes  exactiy 
with  the  axia  of  motion,  and  if  there  be  no  adhedon  or  fiiction 
between  the  aayea  and  the  agate  edges,  the  needle  most  settie  into 
Bch  a  podtion  that  ita  magnetic  axis  llee  in  the  jtme  line  of  ^p, 

the  podtion  of  the  ends  of  the  needle  is  read  by  means  of  two 
Bienaeopes  which  more  ronnd  on  a  croes  piece  eanying  remien. 
To  Tiiw  the  podtion  of  the  lower  end  of  the.needle  we  move  roond 
tbf  lover  mkxoacopa  until  the  croes  wire  in  its  Add  of  view  (extend- 
hg  in  the  line  between  the  two  microecopee)  symmetrically  cota 
tb<  aztremity  of  the  needle.  The  lower  vernier  is  then  read.  The 
KM  prooees  is  repeated  for  the  upper  vernier,  and  the  mean  of 
tki  two  raadinga  is  taken.  Thia  mean  will  aooaratdy  denote  the 
pdtioB  of  the  needle  if  the  dicle  ia  properly  set 

The  aonrcee  of  error  in  a  dip  obeervation  are — (1)  a  want  of 
ifBunetry  in  mass,  the  centre  or  gravity  of  the  needle  not  bdng 
(ooodeat  with  the  axie  of  motion ;  (S)  the  vertical  drde  bdng 
"necondy  eet ;  (8)  a  want  of  symme^  in  msgnetism,  the  mag- 
aetie  axia  not  bdng  coinddent  with  the  axia  of  fignre;  (4)  exoen- 
tridtj,  the  axia  of  rotation  of  the  needle  not  paadng  tiixongh  the 
entza  of  the  drde ;  (5)  fiiction  and  adhedon  of  the  axles  as  they 
mt  OB  their  s^te  si^ports.  Thislsst  sooroe  of  enor  is  goarded 
■funat  by  taking  great  care  of  the  axlea,  and  by  inserting  them 
pntly  into  a  piece  of  cotk  before  each  observation ;  the  ante 
■Bpporti  oa^t  also  to  be  robbed  with  cork.  Then,  again,  when 
«•  needle  haa  aasomed  its  podtion,  before  reading  it  is  centiy  rsised 
\j  means  of  a  lifter,  the  handle  for  toming  which  is  u&own  in  the 
^Bn  towards  the  n|^t     It  is  then  gentiy  lowered,  and  this  pto- 
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MM  ia  NpMtod  vBtil  B0  apparait  du^ge  of  podtkn  is  pnduMd 

by  the  operation.  "^^^^ 

4.  We  diall  now  describe  a  complete  dip  obeervation.  The  fint 
point  ia  to  make  the  needle  to  swmg  in  the  planeof  the  mamietio 
liMvidiaB.  In  order  to  accomplish  this,  after  levelling  theinstni- 
meat*  flie  vernien  we  set  f or  W,  tiiatis,  for  a  vertioS  podtion  of 
the  needle.  The  whole  instroment  ia  now  tamed  roond  its  hori- 
aontal  drde  ontil  the  extremities/>f  the  needle  an  bisected  by  the 
wires  of  the  two  mierosoopeaL  and  the  podtion  of  the  vernier  of  the 
hcriaontal  drde  ia  then  read.  The  needle  is  next  reversed  so  that 
the  mioroecope  shall  view  its  other  flat  side ;  it  is  made  vertical  aa 
bafora,  and  the  podtion  of  the  horixontal  ciitle  read  once  more. 
Next  the  &oe  of  the  instroment  is  tomed  roond  180*,  and  the  aame 
two  operationa  repeated.  We  have  thos  foor  readings  of  the  hori- 
sontaTdrde,  and  if  we  take  the  mean  of  theee  we  ahall  have  asoer> 
tainad  with  soflldent  accoiacy  the  podtion  of  that  plane  for  which 
the  needle  ia  vertical  Now  this  plane  most  be  removed  90*  ihmi 
the  nuupietio  meridian,  for  in  soch  a  plane  the  horizontal  magnetie 
force  of  the  earth  woold  have  no  resolved  portion  acting  m  the 
phme  6f  the  needle's  motion,  so  that  the  needle  woold  pnctioally 
be  onder  the  sole  infloence  of  the  vertical  magnetic  foro^  and  woold 
therefore  point  in  a  vertical  direction.  B  v  &is  means  tiierefon  wo 
obtain  the  magnetic  meridian,  and  thos  know  the  plane  in  which 
we  ooght  to  swing  the  needle.  The  needle  most  now  be  read 
in  the  following  podtions :— (a)  fkce  of  instroment  east— face  of 
needle  to  foce  of  instroment ;  {fi)  foce  of  instroment  west— Cms  of 
needle  to  face  of  instrument ;  {y)  foce  of  instroment  west— back  of 
needle  to  fkce  of  instroment ;  (8)  face  of  instroment  east— back  of 
needle  to  face  of  instroment  Finally,  (he  polee  of  the  needle  most 
be  reversed,  by  robbing  them  with  powerfol  bar  magnets  in  a 
direction  oppodte  to  that  in  which  they  were  previo^y  robbed, 
and  foor  obeervations  taken  correepondixig  to  the  above.  The  mean 
of  the  dght  obeervations  m  obtained  wilTgive  oa  the  troe  dip^ 

The  toming  roond  of  the  face  of  the  instrument  from  esst  to  west 
is  made  to  coonteract  *  any  error  doe  to  ezroneoos  setting  of  the 
verticsl  drde.  The  reversal  of  the  &oe  of  the  needle  is  made  to 
coonteract  any  error  doe  to  the  centre  of  gravity  of  the  needle  not 
being  qoite  coinddent  in  the  direction  of  tiie  needle's  breadth  with 
ita  axis  of  motion,  and  likewise  any  error  doe  to  want  of  symmetry 
of  the  msgnetio  axia.  The  correction  for  excentridty  is  made  by 
reading  both  ends  of  the  needle.  Finally,  the  reversing  of  the  polas 
of  the  needle  is  intended  to  coonteract  any  error  doe  to  the  centre 
of  gravitv  of  the  needle  not  bdng  coincident  in  the  direction  of  ih» 
needle's  length  with  ita  axis  of  motion. 

Dr  JooleMiaa  aoggested  a  modification  of  the  dip  drde  in  which 
the  needle  is  hong  on  fine  thrMds  on  which  it  rolls  instead  of  rest- 
ing on  agate  sopports. 

.  5.  J7or<BOfi(af7ofefJfa0>MfofRs<«r.— The  theory  of  the  instroment 
for  determining  the  horiiontal  component  of  the  earth's  magnetio 
force  haa  already  been  given  in  the  article  " 


figs. 


MaOKSTISM,  vol   XV. 

shown  in  two  forms,  ibid,. 
The  collections  necessary  for  accorate  resolts  are 


888  M.,  and  the  instronient  is 
28  and  29.    The  collections  necessary  foi 
explained  in  a  paper  by  O.  M.  Whipple  {Froe,  Roy:  Soe.,  1877).' 


01)  Indrununts  adapted /or  TravdUrs  by.  Land, 

8.  DedinomsUr, — For  travellers  by  land  the  onifilar  instroment 
(I  2),  monnted  on  a  tripod  stand  and  doly  levelled,  is  perhaps  the 
most  accorate  kind  of  dedinometer. 

For  this  porpose  it  is  f omished  with  a  trandt  mirror  br  meana 
of  which  an  image  of  the  son  may  be  thrown  into  the  fida  of  view 
of  the  tdeecope,  and — ^the  ge(>gmphical  podtion  of  the  station  as 
well  aa  the  apparent  time  of  the  obeervation  bdog  known — an 
admoth  thos  determined.  '  In  order  that  soch  an  observation  may 
succeed  the  following  points  most  recdve  attention. 

In  the  first  place  tne  axis  of  the  mirror  most  be  horisontal;  the 
a^joatment  for  this  ia  made  by  means  of  a  riding  levd.  Secondly, 
the  normal  to  the  plane  of  the  mirror  most  be  periiendicolar  to  the 
axia.  The  acyustment  for  this  ismade  by  a  screw  attached  to  the 
back  of  Uie  mirror.  Take  some  object  sofildentiy  devated  and 
reflect  it  into  the  tdeecope,  getting  the  o1](ject  bisected  by  the  wire 
of  the  tdeecope.  Then  reverse  the  mirror  in  its  bMringa.  If  the 
object  remains  still  bisected  by  the  wire  no  correction  requires  to 
be  made,  bot  if  not  the  ecrew  at  the  back  of  the  mirror  most  be 
moved  ontil  flie  object  ia  in  predsdy  the  same  podtion  in  both 
obeervations.  ThinUy,  the  line  of  coUimation  of  the  tdeecope  moat 
be  perpendieohr  to  tiie  plane  of  the  mirror.  In  order  to  obtain 
thia  there  ia  a  collimating  eye-piece  attached  to  the  tdeecope  bj 
'  which  the  son's  light  may  be  made  to  illominate  the  croes  wires. 
Now  ton  the  trandt  minor  ontil  the  reflexion  of  the  illnminated 
cioee  wiree  ooinddee  with  the  wiree  themedves,  in  which  csm  ^ 
line  of  collimation  of  the  tdeecope  most  be  peipendicolar  to  the 
plane  of  the  mirror.  When  this  correction  has  bm  once  made,  note 
the  circle  reeding  of  a  small  vernier  which  moves  with  the  mime 
and  always  set  the  mirror  so  aa  to  give  thia  reading. 


»  Fnc  Lit,  wd  PhiL  SociUyJicmchttUr,  vol  vilL  p.  ITI. 
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By  these  meaiiB  an  tccnrate  reading  of  the  sun';  hearing  may  ho 
made  ;  and,  the  poeition  of  the  place  and  the  time  of  obscrration 
being  known,  there  are  tables  which  enable  the  azimnth  to  be  at 
once  determined. 

7.  lAoydPa  Method  qf  JkUrmining  the  Total  i'orctf.— While  the 
dip  circle  and  the  horizontal  force  magnetometer  may  be  used  by 
travellers  in  addition  to  their  use  as  observatory  instruments,  the 
Rev.  Dr  Lloyd  has  devised  a  new  method  of  determining  the  total 
force.  The  ordinary  method  of  obtaining  this  is  first  to  find  the 
dip  and  the  horizontal  force,  from  which  the  total  force  can  be  at 
once  determined  by  the  equation,— total  force  -  horizontal  force  x 
secant  dip.  This  method  is,  however,-  open  to  objection  in  high 
magnetic  latitudes  where  the  horizontal  force  is  very  small  and  the 
dip  approaches  90*.  Now  in  Lloyd's  method  this  objection  is  over- 
come. '  Another  circumstance  which  renders  his  method  peculiarly 
oonvetiient  for  high  magnetic  latitudes,  whore  a  traveller's^  equip- 
ment must  be  kept  as  light  as  rxriible,  is  the  fact  that  if  cnly 
rennires  the  addition  of  two  needles  to  an  ordinary  dip  circle  in 
order  to  give  the  required  determination.  Those  needles  must  be 
carefully  Kept  from  contact  with  other  magnets,  and  their  poles 
never  reversed. 

Here  as  before  we  have  two  unknown  quantities  to  determine,  the 
one  being  the  magnetic  moment  of  the  magnet  and  the  othc  the 
total  force  of  the  earth.  We  must,  therefore,  obtain  two  results, 
the  one  embodying  the  product  of  the  earth's  total  force  into  the 
magnetic  moment  of  the  needle,  while  the  other  gives  the  ratio 
between  these  two  quantities. 

8.  In  order  to  determine  the  former  of  these,  let  the  needle 
hate  a  grooved  wheel  of  radius  r  attached  to  its  axle  as  in  fig. 
21,  and  over  this  wheel  let  an  accurately  known  weight  W  be 


Pio.  21.— Dip  Circle. 


suspended  br  means  of  a  very  fine  silk  thread.  The  best  way  of 
doinff  this  is  to  have  a  thread  with  two  hooka  of  predaely  equal 
weight  at  each  end  and  then  attach  the  preponderating  wught  W 
to  one  of  these  hooks.  When  this  is  done  a  new  position  of  equili- 
brium will  be  taken  by  the  needle.  If  we  soppose  that  in  denotes 
the  magnetic  moment  of  the  needle^  that  i  is  the' angle  of  dip  at  file 
place,  and  that  i|  denotes  the  angle  which  the  needle  in  its  deflected 
position  makes  with  the  horizon,  the.  weighting  being  so  made 
that  ^  shall  be  less  than  i,  then  it  is  clear  ^at  the  needle  hat  been 
deflected  ont  of  its  position  of  equilibrium  thronch  an  angle  i•'^. 
If  we  call  this  an^le  u  and  designate  by  E  the  total  foroa 
at  the  place,  we  obtain  the  following  equation  of  equilibrium: — 

mBsinu-Wr   .......         (1), 

on  the  sappodtion  (which- is  very  nearly  but  not  strictly  correct) 
that  W  denotes  a  constant  force  at  all  latitudes. 

9.  Next,  in  order  to  deteimine  the  ratio  between  this  needle'i 
firce  and  that  of  the  earth,  let  it  be  rsmoTed  and  employed  to 
diflfot  another  aobatitated  in  its.placik 


When  using  it  thus  as  a  deflector  it  should  be  laid  in  a  f^ame  in 
an  invariable  position  as  in  fig.  21.  Tliis  frame  is  at  right  angles  to 
the  line  between  the  two  microscopes,  and  as  bo^  piecee  more 
together  the  best  plan  is  to  turn  the  whole  round  until  the  deflected 
needle  is  visible  in  the  centre  of  the  field  of  the  microecopes,  in  which 
position  it  is  of  course  perpendicular  to  the  deflectin|^  needle.  Bj 
always  keeping  to  this  arrangement  we  secure  an  invariable  distanco 
between  the  poles  of  the  two  needles.  Suppose  therefore  that  wo 
have  employed  the  needle  as  a  deflector  in  the  above  manner,  and 
that  the  deflected  needle  has  thus  been  made  to  assume  a  poeition 
denoting  an  angle  V  with  the  horizon.  It  has  therefore  been 
deflected  from  its  position  of  equilibrium  by  an  an^le  i  -  V  {*  denot- 
ing the  dip  as  before);  calling  this  angle  of  deflexion  V,  we  obtain 
the  followug  equation  of  eqmlibrium :— > 

Ksin«'-mTT (2), 

n  beinff  a  fbnction  depending  upon  the  distanoa  of  the  needles  end 
on  th  a  distribution  of  free  magnetism  in  them. 

10.  If  we  multiply  together  equations  (1)  and  (2),  we  obtain 

B'sinudnu'-UWr (8), 

in  which  «,  ti'  are  determined  by  observation,  while  W  and  r  may 
be  regarded  as  constants.  U  is,  as  we  have  said,  a  function  de- 
pending upon  the  distance  of  the  two  Needles  and  upon  the  distri- 
Dution  of  free  magnetism  in  them. 

The  ma^etic  moment  of  these  needles  is  of  course  liable  to  altera- 
tion, but  if  they  ar^  carefully  {guarded  from  contact  with  magnets 
we  may  imagine  that  while  their  intensity  alters,  becoming  weaker 
for  instanee,  this  nevertheless  does  not  sensibly  affect  the  distribu- 
tion of  the  free  maenetism  within  them,  in  which  case  the  Amotion 
U  ma^  be  regarded  as  a  constant  quantity.  The  results  obtained 
by  this  method  of  Lloyd's  fully  confirm  this  hypothesLs  reffarding 
U ;  but  it  is  essential  that  the  two  additional  needles,  the  £flector 
and  the  deflected  needle,  should  have  their  poles  at  no  time  either 
reversed  or  disturbed. 

Assuming  therefore  the  constancy  of  the  Quantity  IT,  its  value  u&ay 
be  easily  determined  at  any  Imum  station  where  the  total  force  hat 
been  determined  independently  by  the  ordinary  method.         

11.  Haying  thus  determined  the  value  of  if,  or  at  once  of  UWr 
(which  we  may  call  e),  let  ns  carry  our  instrument  to  a  diflerent 
station  and  muce  the  requisite  obeervations.    We  thus  obtain 


B- 


int? 


(*). 


As  this  method  is  specially  adapted  for  hi^h  latitudes,  the  dip  circle 
employed  (fig.  21)  ought  to  be  one  for  which  the  agate  supports  aro 
horizontal,  so  ss  to  admit  of  the  needle  beinff  visible  when  the  dip 
is  nearly  equal  to  90*.  It  will  abo  be  noticed  that,  if  the  deflecting 
needle  have  the  same  temperature  when  it  i»  used  in  equation  (1) 
which  it  has  when  used  in  equation  (2),  then  m  in  the  one  case  13 
strictly  equal  to  m  in  the  other,  and  thus  no  temperature  correction 
is  renaerwi  necessary. 

a2.  a  slight  mo<uflcation  of  the  method  now  described  is  some- 
times adopted.  Instead  of  employing  separate  weights,  which  may 
be  easily  lost,  two  small  holes  are  borea  in  the  deflecting  needle 
near  each  end.  The  one  of  these  is  filled  with  a  suitably  heavy 
brass  peg  when  the  observations  are  to  be  made  in  the  higher 
magnetic  latitudes  of  the  northern  hemisphere,  and  the  other  ia 
filled  in  'a  similar  manner  when  the  observations  are  to  be  made 
near  the  southern  pole.  In  this  case  therefore  we  must  readjust 
the  instrument  at  we  pass  firam  the  one  hemisphere  to  the  other.  A 
alight  diange  must  be  made  in  the  formula  when  thia  method  is 
adopted,  for  it  it  dear  that  the  weight  will  not  now  act  always  at 
the  same  constant  levera^  If  the  weight, be  called  Wand  its 
leverajge  when  the  needle  it  horizontal  r,  we  shall  have  to  modify 
equation  (1)  at  foUowi:— 

mBsinn— Wrooa^ (6). 

Equation  (2)  wHl,  however,  remain  unaltered,  and  hence  equation 
(8)  will  become 

B*sin«iin«i^-UWrooa« (6). 

If  the  ouantity  XTWr  be  determined  at  the  bate  station  tad  caUod 
<ft  we  mil  have 

»-  \^^ trx 

{y)  Indnmtiat  adapUd/or  Trwoaien  6y  Sta. 
18.  JmrniOh  Cbfnpost.— At  tea  the  declination  it  generally 
obteryed  by  meant  of  an  azimuth  compass  invented  by  Eater. 
This  it  exhibited  in  fig.  22.  It  contittt  of  a  manet  with  a 
gxmduated  compass  card  attached  to  it  At  the  side  tf  the  instm- 
ment  opooaite  the  eye  there  it  a  fkamis  which  projects  upwards 
from  the  plane  of  the  instrument  in  a  nearlj^  vertical  direction,  and 
this  l^e  contains  a  wide  rectangular  slit  cut  into  two  parts  by 
a  wire  extending  lengthwise.  The  eye-piece  it  opposite  thit  frame, 
and  the  obotnrar  it  mppottd  to  point  tht  inttnimsnt  in  such  a 
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. f  tittt  the  wire  abote  jnentioned  shell  Uiect  the  lon'f  Tiiible 

iak.    Thflfe  ie  e  totally  reflecting  glais  priem  which  throwi  into 

tha  eye-pieoe  an  image  of  the  scale  of  the  graduated  card,  so  that 

the  olaerrer,  haTing  first  bisected  the  snn's  disk  by  the  wire, 

BTot  next  rnd  the  division  of  the  scale  which  is  in  the  middle  of 

th«  field  of  view.     He  thus  obtains  a  reading  of  the  sun's  position ; 

kt ueall  this  100*.     From  this, 

ksowinff  the  geographical  posi- 

tkm  ofhis  station  and  the  time 

of  the  obsenration,  he  may  dis- 

tonaa azimuth  ;  letvs  imsgine 

that  this  is  70*  W.     Thus  a 

Ttadiiu;  of  100*  corresponds  to 

a  position  70*  W.     Snpfiose  next 

u:it  the  instrument  is  so  ad- 

;isted  that  when  the  magnetio 

izis  of  the  magnet  is  between 

ths  eye-piece  and  the  ^(in  the 

raixDg  IS  0*.     It  is  thus  clear 

tbt  tte  msgnetio  meridian  is      j^  M.— Asimnth  Compass. 

100*remoTea  ftom  the  position 

70*  W.    Let  ns  imagine  that  the  instmxnent  is  so  ^pdoated  that 

^  desotes  a  position  80*  K    We  have  thns  obtained  the  msff- 

aedc  declination.     If  the  ressel  be  at  rest  the  pUn  generally 

adopted  is.to  take  the  reading  of  the  son  when  rising  and  also 

Then  aetting;  a  mean  between  the  1two  will  give  that  which  oor- 

Rsponda  to  a  geographical  meridian. 

14.  Pox*i  Dip  Cire2e.— This  instroment,  contrired  by  Bobert 
Wen  Fox,  is  more  especially  nsefnl  for  obsenrations  at  sea.  In 
ftti  ease  it  must  be  placed  on  a  gimball  stand  and  dnlv  lerelled 
befbn  commencing  the  obnenration.  The  following  are  the  peooli- 
iritiM  of  this  instrument : — (1)  the  needles  hare  two  fine  piyots  or 
•ilea  which  are  inserted  into  jewelled 
nekcta ;  (2)  in  order  to  aToid  uaraDaz 
1b««  are  two  graduated  circles,  the 
ooe  ikrther  from,  the  eye  than  the 
•der,  and  when  reading  the  needle 
tha  aye  is  to  be  so  plaMd  that  pre- 
daelj  the  same  reading  shall  be  giTon 
br  both  circles, — the  troe  position  of 
the  needle  being  thus  obtained ;  (8) 
there  is  a  mbber  made  of  bone  or  Itoit 
and  ron^ened,  the  object  of  which  u 
to  reb  a  prolongation  of  the  socket  on 
tiM  bade  of  the  instrument,-^the  frio- 
tioB  which  this  rubbing  causes  enabling 
tha  needle  to  find  its  true  position; 
(4)  to  SToid  as  much  as  possible  all 
•Acts  due  to  friction  and  adhesion, 
the  entire  socket  arranffement  may  be 
tamed  roond.  The  axles  of  the  needle 
m  thos  compelled  .to  be  in  contact 
with  a  different  set  of  particles.  An- 
•thcr  way  of  Tar^ring  the  suspension 
ii  to  nn  a  maffnetic  Mflectinff  arrange- 
■ant  attsched  to  the  back  of  the 
mratuB.  Suppoee  that  a  reading 
M  the  position  of  the  needle  so  de- 
lected IS  BOW  taken.  Next  reverse 
tha  position  of  the  deflectiuff  arrangement,  which  is  done  by  tnm- 
iaga  moTaUe  drcle  attached  to  this  arrangement  180*  round ;  let 
&•  position  of  the  needle  be  again  read.  On  the  hypotheafia  that 
the  needle  is  eonally  deflected  on  opposite  sides  of  its  true  position 
is  theaa  two  obsenrations,  the  mean  reading  will  give  tne  true 
^  The  principle  of  the  method  of  obsemnff  with  this  circle  is 
pndaaly  the  same  as  that  already  described  lor  obssnrations  oU 
■hoee  with  an  ordinary  inclinometer. 

15.  Fiafs  Inimuihf  Arranggm^iU  is  merely  a  modification  of  that 
■tndiieed  by  Uoyd,  and  already  described  in  |  7.^ 

(<)  Dij^trmttiia  Magmtomtten  and  Se^'Steording 
MagnMographi, 

11  In  sddition  to  determinations  at  fixed  interrals  of  time,  it  is 
I  point  of  much  interest  and  importanos  to  keep  a  continuous  record 
« ail  the  msgnetic  changes  wnich  take  place  at  a*  few  selected 
ititiofos.  This  is  accomplished  by  means  of  differential  magneto- 
pMtaia.  It  is,  howerer,  necessary  to  continue  to  nse  aMolute 
ntstnuncnts  side  by  side  with  differential  magnetometers,  because 
tha  latter  fwith  ths  exception  of  the  declination  instrumeut)  are 
Udlj  fitted  for  reoordinf  chauffes  of  long  period,  such  as  the  secular 
cliuiieBaofthehorixontalandttieTerticJxoroe.  The  reason  of  this 
»fll  preaently  be 


.17.  Early  in  the  history  of  such  instruments  it  was  found  that 
hourly  observations  were  exceedingly  laborious,  and  attempta  were 
made  to  construct  a  set  of  self-recording  magnetometers.  The  first 
set  of  such  instruments  which  were-  brought  into  ayatematic  opera- 
tion were  those  devised  and  constructed  by  the  late  Charles  Brooke, 
which  have  been  at  continuous  work  in  the  Greenwich  Obaenratory 
since  1848.  In  1857  John  Welsh  devised  a  fresh  set  of  aelf-reconi- 
ing  instruments,  and  introduced  them  into  the  Kew  Observatory. 
These,  with  certain  slight  modifications,  have  formed  the  type  of 
instruments  supplied  to  a  laige  number  of  magnetic  observatories 
all  over  the  glooe. 

18.  As 'we  cannot  conveniently  record  changes  of  dip  by  a 
differential  instroment,  changes  of  vertical  force  are  measured 
insteSd  by  a  balance  or  vertical  force  magnetometer.  We  have  thus 
in  a  differtmtial  system,  whether  adapted  to  eye  observation  or  to 
continuous  photoffraphio  registration,  three  instruments,  namely, 
the  dedination,  tne  norizontal  force,  and  the  vertical  force  mag- 
netometers or  msffuetographs  as  the  case  mav  be.  The  moat 
reoently  eonstructeia  instalments  are  adapted  both  for  photogra^io 
registration  and  for  eye  observation  tnrongh  a  telescope.  The 
advantiags  of  eye  observations  is  that  we  see  what  is  takinj[  place 
at  the  very  moment  of  its  occurrence,  whereas  we  ovlj  obtam  the 
photographic  record  some  time  after  the  changes  to  which  it  relates 
nave  actually  happened. 

We  shall  therefore  describe— (a)  the  three  instruments  of  the  Eew 
pattern  as  adapted  to  eye  observations ;  {$)  these  instruments  s4 
adapted  to  contmuous  renstration  by  photography  ;  ('v)  the  method 
of  determining  their  scale  coefficients ;  (8)  the  method  of  determin- 
ing the  temperature  coefficients  of  the  force  instruments. 

19.  Kew  InttrumetUs^Eyc  Ob$ervation»,—¥\g.  28  shows  us  these 
instruments  arranged  in  the  relative  positions  recommended  by 
Uoyd  BO  u  magnetically  to  interfere  with  one  another  ss  little  as 


'  ApMidflilof  iiUltod  Informatioii regarding  tnatnanaata for ataolvto daler- 
"fMttgqad  ita«  mcthoiU  of  obMrrlng  wtth  tbamlato  be  foimd  la  Um  AdmirmUp 
«M tfaomiifk Intuin In  an  artlde  on  ••Tarreakrial  Magnattam,"  bTflSMne 
•"dftlah.  AtnatlM  on  TvrutrUl mmd  CmmUai  Ma^Hiitm,  by  B.  Walker, 


7  Oaena  H  eewsltfa  wtth  anKh  saTSBts|t. 


FiOb  28.— Eew  Instruments. 

possible.  We  are  supposed  to  be  viewing  the  whole  from  the  south. 
Ko.  1  to  the  rif ht  is  the  declination  instrument,  No.  2  that  for 
the  horisontal  force,  and  No.  8  in  the  distance  behind-  the  central 
pillar  (No.  4)  the  vertical  force  magnetometer.  Figs.  24,  26,  26 
give  US  the  details  of  these  three  instruments  in  the  same  order  as 
above.  Connected  with  each  instrument  there  ia  a  circular  mirror, 
or  rather  two  semicircular,  mirrors,  made  of  perfectly  plane  glass. 
One  semicircular  half  of  each  mirror  is  attMhed  to  the  msgnet 
and  moves  with  it,  while  the  other  half  ia  firmly  atUched  to  the 
marble-slab.  Each  magnet  is  enclosed  in  a  gun-metal  case  with 
windows  of  perfectly  plane  glass ;  each  gun-metal  case  is  covered 
with  a  ^lass  shade ;  and  the  whole  is  sar-ti^ht,  and  capable  of 
exhaustion.  Each  magnet  too  is  provided  with  a  copper  damper 
with  the  vie#  of  checkug  its  oscillations.  In  fig.  28  t/ill  be  seen 
two  pillars  of  smaller  size.  The  right-hand  piUar  carries  a  tele- 
scope, with  a  scale  attached,  te  record  the  position  of  the  declination 
maffnet  The  scale  is  reflected  from  the  semicircular  mirror  moving 
with  the  magnet,  and  the  position  of  this  reflected  scale  ss  viewed 
in  the  telescope  indicates  the  position  of  the  msgnet  The  optiod 
arrangement  for  the  other  instruments  is  similar,  except  that  the 
vertical  force  mirror  has  a  horizontal  and  not. a  vertical  axis. 
The  telescopes  for  viewinff  the  force  instruments  are  attached  to 
the  left-hand  pillar  of  smaller  size. 

20.  The  DedinomtUr  *  (fig.  241  consists  of  a  magnet  about  6  inches 
long  suspended  by  a  silk  thread  freed  from  torsion  as  completely  as 
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ponibK  To  keep  tiie  ikte  of  tlis  tlif«&d  cotisisnt  tlie  glm  s^&da 
should  be  rendered  air>t%ht,  &al  akoiildcoDt&iit  aowm  sTibataQco  for 
abeorbing  moiston^  mush  as  chlorido  of  oalcttmu  It  je  deer  thAt 
if  tbe  state  of  the  three4  nmuuns 
the  same,  and  if  the  poaitioa  of 
the  magnetic  axis  of  the  nmfo^t 
does  not  chanj^  this  inBtmment 
should  record  laithfally  the  raiiotu 
changes  of  declination. 
The*  Horixontal  Font  Ma^ndo- 


fn«^  is  exhibited  in  fig.  26.     Here 
the  msgnet '  .hss  been  twiatcx: 


Fia.  24.— Bedisometer. 


I  twisted  round 
into  a  poeition  at  right  &ii^l»  to 
the  manietic  meridian.  It  u  eufi- 
pended  Dj  means  of  two  very  fine 
steel  wires  some  little  diftance 
apart,  and  thus  the  instrument  is 
often  called  the  bifilar  magneto- 
meter. Theee  wires  hare  the  plane 
passing  thitmgh  their  lower  ex- 
tremitiee  differing  rery  cocuidet'- 
ably  from  that  of  their  upper.  If 
the  magnet  shoold  snddcnlj  lose 
its  magnetism  the  whole  arnmge* 
ment  would  be  twisted  ronnd  nutil 
the  two  planes  coincided.  This 
difference  of  plane  ^ves  rise  to  % 
couple  tending  to  twist  the  magnet 
round  in  one  direction  wbQe  tlie 
horizontal  magnetic  forcti  of  the 
earth  constitutes  an 
equal  and  ox^osite 
couple,  the  two  couples 
keepixig  the  magnet  in 
equilibrium.  The  couple 
depending  upon  the  oi- 
filar  arrangement  may 
for  the  preeent  be  re- 
garded as  constant,  that 
depending  on  the  hori- 
xontal^  force  of  the  earth  as  T&nable.  If  the  Utter  inc^eau  or 
diminish,  the  magnet  will  be  slightl;  twisted  ronad  in  one  direction 
or  the  other. 

In  the   Vtrtical  Font  MagjieiOTTUier  [%.  20),  the  msgnet  is 
balanoed  hy  means  of  a  knife-edge 
resting   on  an  agate   plane,     B^ 
means  of  two  screws  working  hori- 
zontally and  rertically  the  centra 
of  gravity  may  be  thrown  to  either 
side  of  the  point  of  suspension, 
or  it  ma^  be  raised  or  lowered  and 
the  sensibility  of  the  magnet  when 
balanced     thereby     increased     or 
diminished.     These  screwB  are  so 
arranged  that  there  is  a  pmponder- 
ance  of  weight  towards  the  soulJi 
side  of    the    magnet      Tbis    la 
neutralized  partly  br  the  m&^etio 
force  tending  to  pull  the  iiortn  end 
down  and  partly  by  a  slip  of  bnwa 
standing  out  horizontally  towards 
the  north  side.     Let  us  Boppow 
the  system  to  be  in  equilibrium  at 
a  certain  temperature ;  if  the  tem- 
perature rise  (since  brsss  expands 
more  than  steel),  the  leverage  of 
the  weight  at  the  north  side  wiU 
increase  more  than   that  of  the 
weight  at  the  south.    Thc-ro  trill 
thus   be    a  slight    prepondomnco 
towards  the  north,  and 
this  may  be  arrsjiged 
so  as  iSo  n3utralize  to  a 
great   extent   the  de- 
crease in  the  magnetio 
moment  which  an  in- 
crease  of  temperature 
produces. 

21.  Mofrndoffraphi,  ' 
—The  arrangement  br  means  of  which  thwe  iiutmtnents  are  con- 
verted into  self-recormngXDSgnetographs  k  v^ry  aimple.  In  fig.  23 
we  see  a  gas  flame  burninj^  behind  »  vertical  slit  und  placed  end- 
wise in  order  to  render  it»  light  more  intense.  Tbe  light  from 
this  Ulundnated  slit  passes  throogh  a  U^  and  being  reEccted 
ttoux  the.mirroE  of  the  declinatioii  mitgaet  throws  aa  unage  of  the 

I  AD  tlM  aiA^ets  ore  cf  titv  amt  ilie. 


.___  _i  Foteo  Magnetometer. 


dit  upon  Mmo  seoaitised  paper  in  the  eenlnl  box.  To  nesk 
more  properly,  two  imam  are  thrown,  one  reflected  tktm  t]»e  upper 
and  movable  half  and  tiie  other  from  the  fixed  half  of  the  mimr 
The  sensitive  paper  is  wrapped  round  a  horizontal  cylinder  (fie  271 
and  the  two  imagss  are.  therefore  thrown  upon  dilbrait  parts' of 


Fnk  20.— Vertical  Force  Hsgnetometer. 

this  eylindtt.  But  before  reaching  the  cylindsr  tiieM  two  inufles 
are  by  means  of  a  homioylindrical  lens  (shown  in  fie.  27)  a^ed 
up  into  two  dots  of  li^t  The  cylinder  moves  itmndTregolarly  by 
clock-work  once  in  twenty>four  hours,  and  henoe  the  oouoe  on  tlie 
moving  paper  of  the  dot  of  light  which  comes  from  the  fixed  half- 
mirror  win  be  a.  strsight  line,  while  that  of  the.dot  from  the 
moving  half-mirror  wilTbe  a  curved  line  depending  on  the  motiona 
of  the  magnet  When,  the  paper  is  develroed  thsae  linea  appear 
black.  ^^* 

The  arranffement  lor  the  horizontal  focoe  instrameat  it  pndselv* 
simiUr  to  that  for  the  dedinometer;  for  tiie  vertical  finoe  it  v 
somewhat  different^  the  illuminated  slit  being  horitontsl  and  not 
vertical,  while  the  mirror  oedllates  on  a  horizontsl  axis  and  not  on 
a  verticsl  one ;  the  hemieylindxical  lens  too  and  the  cylinder  are 
vertical  and  not  horisontsL  It  was  found  neoesaary  to  pot  tiie 
plane  of  motion  of  the  verticsl  force  magnet  16*  out  of  themagnetis 
meridian  for  the  foUowing  reason.  The  axes  of  the  telesoopea  are 
respectively  80*  inclined  tc  the  tubes  which  .go  from  the  -^^  - 


Fta.  27.— Hsgnetogrsph. 

meters  to  the  centnl  box,  and  henoe  had  the  verticsl  fime  angnet 
swung  in  the  maonetio  meridian  it  would  have  been  Beneassij.to 
place  the  minor  mdined  at  the  angle  of  16*  to  the  axis  of  motion 
of  the  magnet  This  jna  tried,  but  it  was  found  that  in  this  pod' 
tion  of  the  mirror  the  correction  for  temperature  was  so  axccaaiis 
that'the  instrument  became  a  thehnometer  and  not  a  magnetometer. 
The  mirror  was^  therefore  put  in  a  plane  passing  throng  the  axis 
of  motion  of  the*  needle^  the  needle  oeing  made  to  move  in  a  plane 
inclined  16*  to  the  magnetic  meridian. 

22.  SeaU  Ch^Uienti  <f  J>^9rtntuUIndnmMU.--ltyti 
to  know  the  vuue  of  one  division  of  the  scale  in  the  i 


or  ol  one  inch  difference  in  the  ordinate  of  the  curve  imprewed  on 
the  photographic  paper  in  the  maoietograph.  In  the  Mclination 
instrument  it  is  onlv  necessary  to  ootain  the  angular  deviation  oor> 
responding  to  one  division,  snd  this  may  be  done  at  onoe  by  aseries 
of  measurements.  In  the  horizontal  and  verticsl  force  instraments 
we  wish  to  obtain  the  vslue  of  one  division  in  parts  of  foroe.  Tliere 
is  mors  than  one  method  by  which  this  can  be  aocompliahed,  but 
that  of  John  AUan  Bioim  is  probably  the  simplest,  and  it  is,  we 
believe,  the  one  adopted  at  most  of  tne  various observatorieaooe- 
sessing  self-recording  instruments^    It  is  given  in  tho  BrUuk 

28.  TmHpmraimn  Oo^gMmHa  tf  DifmnMnl  Wm»  /w^nwwwii.- 
Broun  has  devoted  a  great  deal  of  attention  to  the  sol^feet  of 
these  ooefildentB,  and  has  oome  to  the  oondwioB  that  the  best 
and  moit  miol^ectionablfl  method  of  dttenntDli^  thm  ii  te 
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oompwe  tlM  umrameatal  nadingi  on  dm  whan  the  ttmpem- 
tan  ii  hi^  with  th«  iwdiofi  on  dayi  whfln  th«  tempintiin  is 
lov. 

84.  Bj  diffanntial  ioftnimqnts  fho  components  of  s  ferae  sffeot- 
hir  the  msgnet  era  determined  in  three  directions  at  ri^t  sngles 
to  e»oh  otter.  It  doee  not^  howerer.  follow  thst-this  force  is 
•ntiraly  doe  to  disiigee  in  the  msgnetiBn  of  the  earth.  We  know 
that  esrtain  forces  connected  with  the  son  affeot  the  earth's  mag- 
mtisiii.  and  on  certain  oeoasione  at  least  theee  foroes  manifest  them- 
Behea  as  enmnti  in  tiie  npper  regions  of  the  atmosphere  and  in 
the  cmst  of  the  earth.  Kowsnch  cnnente  will  hare  a  direct  effect 
apon  the  needle  as  well  as  an  indirect  eifect  throngh  the  changes 
vMch  theymaj  prodnoe  in  the  magnetism  of  the  eartfal  The  total 
iiiiiiMmftii  on  the  needle  will  therefore  he  made  np  of  theee  two  ele- 
nenta.  the  one  denoting  the  direct  inftiwmne  on  the  needle  of  the 
distwiing  forae^  and  the  other  the  indirect  inflnenee  through  the 
change  ptodnoed  fai  the  earth's  magnetism.  Ko  attnnpt  has  yet 
been  made  to  aspaiate  the  aeticH  of  theee  two  dements. 

85.  Self-reooiding  instrmnenti  after' the  Ke#  p^Mera  hiTt  hesn 
Applied  to  ohoerratoriM  at  the  following  plaod  >- 


Batavia. 

Oofmhia/Pertiigsl). 

lishoo. 

8t  Peteralmii^ 


KanritiniL 
KoUba  (BombifX 


2iKaird<Ghiiia)^ 
[Fetnaado 


Stonyhnist 

Utrecht  (decHnatJffli  only). 

Hdbonme. 


Potsdam. 
Bmssels. 
ITioe. 


(BpaittX 


There  are  also  self-recording  magnetognphs  of  othiv  patterns  at 
Tteonto,  Montsoaris  (Fteis),  Greenwich,  WilhelmshaTen  (tX  Ospe 
Horn,  and  Harana  (t). 

We  nndecstand  that  Fkofessor  W.  O.  Adams  is  at  ptesent 
cageged  in  making  a  comparison  of  simnltaneens  eures  from  Tui- 
ras  sUtions  of  these  lista.^ 

JtAOHnio  PouM  OTTHM  'KAxrmSmjuhut,  TiBUiKm. 

SC  Uagndia  FoUtof  tiU  £»<».— In  the  artiele  ILkOinETiiH  it 
\m  been  ehown  that  Dr  Gilbert  of  Colchester  had  at  a  Teiy  eariy 
period  peeped  the  important' tnith  that  the  earth  ii  a  magnet,  a 
tratik  iraiui  was  afterwards  mathematically  demonstrated  by  Ganss. 
It  yim  reeenred  fior  Halley,  the  eontemporary  of  ITewton,  to  show 
that  the  earth  mast  he  reoarded  es  having  two  poles  in  the  northern 
tad  two  polee  alto  in  the  eoothem  hemitphere^  so  that,  nnlike 
ordinary  magnets,  its  ma^etio  lYstem  hat  four  polee  alto«ther. 
Before  proceeding  fortbor  it  will  be  deeirable  to  state  Wliatlt  was 
that  Habey  actually  did  and  what  are  the  condnsions  to  he  derired 
from  his  inTeetigationa.  It  hat  heen  remarked  by  Profeeeor  Stoket 
that,  whfle  in  an  ordinary  bar  magnet  we  may  practically  regard 
the  poile  ea  haying  a  phjaicel  reality  and  ae  being  the  canee  of  wdl- 
kaown  attractione  and  repaltione»  we  are  not  entitled  «  erieri'to 
tBome  that  a  point  of  mazimnm  force  in  a  hose  spherical  magnet 
Hke  the  earth,  must  neoeeterily  be  the  eeat  of  auraotions  and  repol- 
aons  after  tiie  same  manner  as  the  pole  of  an  ordinary  bar  ma^et 
It  it  to  be  determined  by  obeerration  to  what  extent  the  earth 
•etaaUy  preeerree  an  analogy  to  an  ordinary  magnet  Now  Hallej't 
oondudons  were  derired  from  the  pointing  of  the  declination 
aecdle,  eince  in  hie  day  there  were  no  obeerrations  poaiible  on  tottl 
Btgnetio  force.  He  argued  that  there  are  two  pointt  or  poles  in 
the  northern  hemisphere  to  which  the  needle  appears  to  be  attracted, 
006  in  tiie  npper  region  of  America  and  one  alwre  Siberia.  So  far 
this  candnaon  it  hardly  anything  more  than  a  formd  one  derived 
from  the  grouping  together  of  obeerrationt.  He  ateerted  that  thete 
voud  be  as  they  are  known  to  be  if  we  imagine  two  tuch  pdee  or 
fod  c£  foioe  each  eTerrieing  a  causal  influence  on  the  magnetlo 
needle.  And  the  justiilcation  of  HaUey't  way  of  regarding  the  earth 
it  found  in  the  foct  that  when  force  obeerrations  came  to  be  made 
two  such  fod  of  finroe  were  actually  found  to  eiiit  We  do  not, 
hoverer,  mean  to  imply  that  these  fod  hare  causal  propertiee 
esectly  similar  to  the  poles  of  a  bar  magnet,  for  this  is  not  the 
cite. 

In  order  to  exhibit  the  process  of  reaaoning  which  led  HaUey  to 
hit  wmdusion.  let  ue  first  imagine  that  the  earth  has  only  a  sii^le 
pole  or  fcrce-zoeus  in  the  northern  hemispherB,  and  that  this  is 
coiueideDt  with  its  geograpbicd  pole ;  then,  assuming  that  thii 
pole  has  a  causatiTe  influence  on  the  needle'e  aedination,  we  should 
•xpect  an  needlee  to  point  ererywhere  due  norUi.  If.  howerer,  this 
pole  be  not  coinddent  with  the  north  pole 'of  the  earth,  let  us  draw 
a  QBxidian  drde  paedng  through  the  magnetic  pole  and  complete* 
itnund  th»earth  so  as  to  diTide  the  earth  into  two  halree.    At  aU 


J  Weere  tadOMed  to  Kr  GordmH-uid  to  blepaUUhertlteeve  Bempeen  Low  * 
Gi,vhe  hftT*  OMalned  then  fer  ue-f«r  the  dcotehM  of  the  Inetnments  for 


Kite  (letMnilnetlw 


HHii^  with  the  eseepttoaef  that  ef  Ketei^eoBpeee,  for  vfakh 

yytti,  J.  Ekka.    Fer  the  ekateh  of  the  adf^oeordtaiff  mea- 

Mtepiifhe  tofochor  end  hi  deteU  ve  ere  ladoDtod  to  the  Kev  cwnmlttee  eadle 
Mr  a  iTwhiyiii^  tteotor  et  the  Kev  9teenriito7, 


pointt  in  thii  meridim  drde  the  needle  might  be  expected  to  point 
due  nortii,  while  in  the  one  half  of  the  earth  to  dinded  it  thould 
pobit  to  uie  eest  and  in  the  other  hetf  to  the  west  of  true  north. 
In  the  next  piece  let  us  imagine  that  the  eerth  hae  two  north  mag- 
netic polee  or  fod  of  equal  strength,  both  being  at  ^the  same  latitude^ 
whUe  their  difference  in  longitude  is  180*,  and  le!it  us  draw  a  com- 
plete drde  of  meridian  passing  throu|^  theee  polee  (fig.  88).  Let 
ue  etart  firom  a  point  in  thii  drde 
under  one  of  tiieee  poles  and  pursue 
our  journey  eastwaids  slong  a  drde 
of  ktitnde.  At  first  the  needle  wiU 
point  due  north.  As  we  more  eest- 
warda  the  needle  wQl  point  weet- 
wards  to  the  pole  we  are  leaving 
until  we  come  to  a  r^on  half-way 
betweeh  the  two  poles,  where  it  will 
be  eauhUy  eolicited  by  ••^  •nd 
win  UMrerore  again  pdnt  due  north. 
Let  us  csU  the  space  we  haye'traTd- 
Itd  orer  since  we  het  ont  A.  As  we 
proceed  the  needle  will  now  be  under 
the  predominant  influence  of  the 
second  pole  to  our  right,  and  wiU  therdore  point  to  the  east 
until  we  aniye  at  the  meridian  under  the  second  pole.  Thit  second 
space  whibh  we  hare  trayeUed  oyer  let  ue  call  Bw    ^  we  proceed 
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un1 

P«i»t  -  -        . 

yariation  until  wa  arriye  once  more  at  the  point  from  whidi  we 
started.' 

■  Thus  then  are  now  lonr  spaces  inetead  of  two,  and  these  are 
shown  in  fig.  28,  where  tiie  centre  of  tiie  drde  represents  the  north 
geograpbicd  pole  ef  the  earth,  and  ite  dreumferenoe  the  equator. 
If  pole  S  be  inferior  in  power  to  pole  1  the  spaces  B  and  C  will  be 
SBsaller  in  sin  than  A  uid  D. 

S7,  TUs  last  is  an  ananaement  of  thinn  that  agreee  yery  well 
with  the  rteolte  of  obeenration,  if  we  add  that  the  two  pdee  ire  not 
predsdy  180*  remoyed' from  one  another  in  longitude.  Fig.  80* 
repreeents  linee  of  equal  magnetic  yariation  in  1882.  There  are  two 
linee  extending  thrcmghout  Doth  hemispheree  at  all  points  of  which 
there  ia  no  yariation,  and  also  an  oyd-thaped  dittriet  in  the 
northern  hendsphere  throughout  ell  mints  in  the  circumference  of 
which  we  haye  no  yariation.  These  facte  are  inconsistent  with  the 
hypotheeb  of  a  single  polcb  but  they  are  quite  connstent  with  that 
of  two  polee  or  fod  of  force,  one  in  northern  America  and  the  other 
in  nortnem  Ariaj  the  former  bdng  etrouflcr  than  the  latter.  Jn 
order  to  see  thielet  ue  tdce  our  Stand  at  the  great  line  of  no  yiria- 
tion  which  passee  throu|^.  North  America  and  trayd  eastwards. 
We  are  just  south  of  the  American  nolo  or  focus^  while  the  Asiatic 
pde  or  focus  it  nmfV  180*  ofl^  and  hence  the  needle  pointe  du» 
north.  As  we  proceed  eastwards  we  leaye  the  American  or  strongest 
pole  to  |he  westward'  of  us,  and  hence  we  haye  a  region  of  west 
yariatioii  which  we  haye  agreed  to  call  A.  As  we  begin  to  approadi 
the  eastern  side  of  Europe  we  get  nearer  the  Asiatic  pole  or  focus, 
and  at  length  the  line  of  no  yariation  is  reached,  the  tendency  ol 
the  Amwican  pole  to  pull  the  needle  to  the  west  being  balanced  by 
the  tendency  of  the  Asiatic  pole  to  pull  it  to  the  eatt  After  this, 
easterly  yariation  predominatee  throughout  a  region  B  until  at 
length  we  come  to  a  pdnt  i^  the  weetem  boundary  of  the  qyal  where 
we  may  imagine  ourtelyee  to  be  directiy  eouth  of  the  Asiatic  pole, 
whUe  the  Ameriom  pole  it  nearly  180*  distent;  once  more  the 
needle  pointt  due  north.  As  we  ttdl  trayd  eattwardt  we  leaigt  the 
Asiatic  pole,  which  is  now  the  predominant  one,  to  our  left,  and 
hence  we  haye  here  a  region  C  of  westerly  declination.  At  length 
we  come  te  the  eastern  boundary  of  the  oyal,  where  the  tendency  of 
the  Asiatic  pole  to  pull  the  needle  to  the  west  ii  balanced  by  the 
tendency  of  the  American  or  etronger  pde  (acting  now  towards  the 
right)-  to  puU  it  to  the  east,  so  that  we  haye  once  more  a  point  of 
i^o  yaxiation.  After  thit  the  American  pde  predominatee,  and  wa 
haye  a  large  region  D  of  easterly  yariation  until  we  trayd  round 
once  more  to  the  pdnt  from  which  we  started. 

28.  Thit  train  of  argument  recdyes,  as  we  haye  already  men- 
tioned, oonolyration  fh>m  the  fact  that  in  the  map  of  totd  force  we 
peroeiye  two  fod  of  maTimum  force,  one  in  northern  America  and 
the  other  in  northern  Asia,  that  in  America  being  the  ttronoett. 
Thit  eyidence  wee  not,  howeyer,  in  existence  at  the  time  of  HaJley, 
and  his  hypotheds  of  two  polee  doee  the  sreater.  credit  to  hit 
tagadty,  inatmuch  as  he  had  to  deduce  it  from  a  comparatiydy 
small  number  of  obseryations  of  declination  and  dip,  thoee  offeree 
being  dtogether  wanting. 

2».  We  haye  hitherto  spoken  of  two  polee  or,  more  properly, 
/od  q^flnaa:fiatcm/9res,  the  podtions  of  which  are  of  coune  beet 
pointed  out  in  fig.  29  ;  but  we  haye  eeen  that  the  existence  of  such 

>  We  an  ladebtod  for  the  edndreUe  eherto  fftren  fai  flfi.  fS-Mto  ttie  Undaeee 
of  the  hTdfoffraphor.  Ca|>t«ta  Sir  Frederiek  Brwit.  who,  to  order  «*"▼•*«««. 
•Sowed  M  to  niJie  oee  of  the  tnfomuulon  ho  hod  embodied  o?en  M0ra1t«i« 
eOMell^  pahttdMd,  ead  Who  llkevtee  piMed  bit  9>stee  et  eer  dlepow^ 
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fod  WM  lint  eonieetand  horn  Um  baharioiir  of  the  lines  of 
rarutionordeeUiiAtion.  Now  It  wffl  be  noticed  by  looking  at  the 
rariation  map  (fig.  80)  that  til  the  lines  of  equal  magnetic  yanation 
appear  to  conreige  to  a  point  in  the  extreme  north  of  the  American 
continent  This  point  is  not»  howerer,  coincident  with  the  chief 
focus  of  fbroe.  which  lies  decidedly  to  its  south ;  but  it  is  no  doubt 
coindde&t  with  the  point  denoting  a  dip  of  W,  the  locality  of 


which  may  be  inferred  from  the  map  of  magnetic  dip  (fie.  81),  and 
it  is  likewise  no  doubt  coincident  with  the  position  w  a  sero  of 
horixontal  force  which  may  be  inferred  from  toe  map  of  horixontal 
force  (fig.  82).  Thus  we  hare  a  point  to  the  extreme  north  cf 
America  which  has  the  following  nroperties :— <1)  the  Tariooa  linos 
of  declination  conrerge  toit ;  ($  tne  needle  points  Tsrtioally  down- 
wards at  it ;  and  (i)  the  horizontal  force  Tanishes  at  it^,  lA  thii 


na  i9.— The  Barth's  MagnsBsm  as  shown  by  the  Distribution  of  Lines  of  Btpisl  Totsl  Fone,  fai  AbeoluU  Measure  (British  mOm),  with  this 
Position  of  the  Magne^  Poles  fad  Equator, — approximately  for  1876. 


point  therefore  the  horinntally  balanced  needle,  haying  no  hozi- 
aonttl  force  acting  npon  it,  will  point  in  any  direction. 

TUs  point  is,  strictly  speaking,  the  poU  qf  vtrticUff,  but,  inas- 
much as  there  is  oply  one  such,  point  in  each  hemisphere,  these  mar 
for  conyenience  sake  be  termed  the  magnetic  poles,  so  that  we  speak 
of  t#o  centres  or  fod  of  maximum  force  and  one  pole  in  tach  hemi- 
tphera. 


In  the  northern  hemisphere  Sir  Frederidc  Eraas*  assomea  the 
stronger  or  Aipeiicaa  foeos  to  be  in  62*  N.  and  90*  W.,  and  the 
weaker  or  Siberian  focus  In  70*  N.  and  116*  E.  In  the  aoathera 
hemisphere  he  assumes  the  position  of  the  stronger  focus  to  be  66* 
8.  and  140*S..  andof  tiki  weaker  focus  probably  fi>*&  and  180* S., 
these  being  thus  not  for  separated  fh>m  each  other  or  i^on  the 
magnetio  pole.    The  nearness  together  of  the  southern  foci  is  prol^ 


fto.  80.— Linss  of  Equal  Msgnetio  Tsriatkm,  188^ 


WtA  V'afiatvu] 


ably  the  reason  why  the  totalfbroa  if  greater  at  the  southern  than 
it  is  at  the  northern  fed. 

m  nugnetid  pole  (of  yertidty)  in  tiie  northern  hemisphere  was 
resched  by  Sir  Jkmee  Boes  in  1881.  The  podtion  of  yitical  dip 
'^^«»»»]|;^byhin»tobe70*6'N.  andM^48'W.  Themagnetu 
fm  (of  y«rtiaty)  in  thf  aoutbem  hemisphers  waa  nearly  attained 


by  the  same 

is  nrobably  78|*J.  ud  1471  » 

The  line  of  no  dip  is  called  the  magnMcor:  d^  sfMoforMii 
podtion  is  giyen  in  iigs.  29  and  81.    Jlie  line  eonneeting  all  tfaa 


itor  in  a  Toyage  made  in  1889-48.    Iti  podtka 


« Jflmmimy  MmmttiM  <*»  JPeelsitt-er  <M  fSmfm-^frnm^ 
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points  wImnl  the  magnetio  intensity  is  l«Mt  is  etUed  the  dynamic 
equator.     It  coincides  tsij  nearly  with  the  dip  eqnator. 

80.  Secular  K«ria<im.— The  earth  then  as  a  mm»i  must  be 
rappooed  to  have  two  sets  of  centres  of  foroeu  we  shall  next 
ittempt  to  show  that  theee  centres  cannot  be  Tsgvded  as  constant 
both  m  position  and  intensity 

It  should  be  premised  Uiat*  wliile  there  is  no  well-eftahUshed 


eridenoe  to  show  that  either  the  pole  ^t  rerhcibr  or  ihe  ceTitre  (»f 
force  to  the  north  of  America  has  perceptibly  changed  its  pkoe^ 
there  is,  on  the  other  hand,  Tcry  strong  evidence  to  show  that  we 
hsve  a  chan^  of  pUoe  on  the  part  of  the  Siberian  focus  and  also' on 
the  part  cf  its  analogue  in  the  southern  hemisphere. 

Table  L  (p.  IM).  given  by  GUpin  (Pha.  Trans,,  ISM),^  exhibits 
the  change  in  the  position  of  the  needle  in  Great  Britain  i^kn 


81.— Lines  of  Equal  Magnetle  Pip,  188X 


'jxt  earliest   obeerrationt  up  to  the  beginning  of  the  present 

Gl.  Beti^een  the  datee  recorded  in  this  table  the  needle  has  been 
-dnting  more  and  more  to  the  weet,  which  implies  either  a  relatiTC 
bcreeae  in  the  power  of  the  American  as  compared  to  the  Siberian 
fbeua,  or  a  motion  of  the  Siberian  focus  from  west  to  east  On  the 
fixst  iuppoaition  the  lines  to  Uie  eastward  of  the  Siberian  focus 


for  instance,  the  line  of  no  rariation  depending  on  a  balance  between 
it  and  the  American  focus— ehould  be  drawn  in  towards  it,  or  they 
should  travel  westwards ;  but  if  the  latter  supiKMition  is  true,  or 
this  focus  has  beeti  moving  eastwards  while  retaininff  its  force,  the 
lines  to  the  east  of  it  should  be  found  moving  eastwards  also.  There 
is  strong  evidence  that  the  latter  is  the  case,  and  that  in  the 
northern  hemisphere  there  has  been  a  long-continued  progression 


Fro.  82.— Lines  of  Eqnsl  Horisontal  Force,  ^882. 


to  the  eastwaids  oC  the  system  of  .magnetic  lines  on  both  sides  of 
the  Siberian  focus..  In  the  southern  hemisphere  also  we  have  proof 
that  the  analogous  focus  has  been  tnve^in^  not  from  west  to  ^iast» 
hftt  from  east  io  west. 

tSL  Thetv  is  some  xeason.to  beliere  thafthe  eastward  motion  cf 
0M  Siberian  focus  hasbsen  recently  revnsed,  end  that  it  is  now 
going  fr«&  east  to  west  .  Tible.IL.ahow«>tho  denlination  obssnred 


at  Bushey  Heath  (Qerts)  during  1817-20,  and  at  Sew  from  1868 
to  1882. 

It  would  appear  £rom?Table  IL  that  the  maximum  wmtnlj 
declinatfon  was  reached  in  1818,  and  that  the  needle  has  riaoe  that 
date  beenttHTellingjeastwards.    A  similar  change  has  taken  plaoo 
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At  othar  steiionti  and,  althMtch  ibam  Aaagm  v  not  itrieUy 
■imiilteiiaoat  attlw  Tuiooi  stetiom^  ihaj  htrt  yvt  bMSiioflKclcntljr- 
gaoenl  Aud  Mar  togitiiar  In  point  of  omt  to  indicato  that  toma 
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for  tb*  Menlar  ehiiiM  bj  iimigiiilng  a  tdlid  fl^lM  or  t§rMa^^  ooa- 
centrio  with  the  eartn  bat  rotating  indejpendontlj  of  the  «zt8nuJ 
shell  and  having  a  alightlj  different  penodof  rotation,— the  shell 
haring  two  polea  and  the  terella  two  others  WhQe  continning  to 
admin  Halley'i  iuacitj,  we  shall  not  nowbe  dispooed  to  allow  snch 
a  eonatitation  of  the  interior  of  the  earth,  bat  will  rather  be  led  to 
look  to  aome  external  inflaenoe  as  the  oanse  of  the  aeenlar  raxiation. 

While  we  hate  strong  evidence  that  the  Siberian  focus  has  changed 
its  position,  Jwe  cannot  assert  that  the  American  foens  has  been 
ebsolnteTj  stationary,  or  that  neither  focos  has  experienced  any 
changes -of  force.  On  these  points  we  most  be  oontent  to  be  gaidaa 
bj  obeerrmtion  alone. 

84.  It  has  been  sapposed.bj  scone  ma^neticians  that  it  is  possible 
to  compute  with  something  like  certainty  jthe  partleokra  of  the 
motians  of  the  magnetic  foo.  Hansteen  more  eepedally  (1811-lflt) 
oomimted  both,  the  geographical  positkms  ai)d  probable  periods  of 
revoiation  of  this  doal  system  of  lod  of  force  loond  the  terrestrial 
pole.  Sir  Frederick  Evans  has  discussed  in  connexion  with  the  lab- 
]ect  an  the  most  recent  obeervations,*  and  points  oat  two  objections 
to  any  jnch  theory  as  that  of  Qanateen,  vix.,  (1)  that,  while  a  mag- 
netio  taming  point  has  been  reached  in  certain  regions,  there  are 
large  portions  of  the  earth  in-  which  this  ehanfle  has  not  yet  been 
aocompUahed,  and  (2)  that  in  certain  districts  of  the  earth  venr  great 
chanjgee  in  force  have  taken  place.  "If  we  tarn,  "he  eavs,  "to  the 
continent  of  Soath. America  and  its  a^iacent  eees,  we  sniJl  iind  a 
diminatlon  of  the  intensity  of  the  earth's  force  now  going  on  in  a 
remarkable  de^ee.  ^  examination  of  the  reoent*  obeervations 
made  by  tl)e  '  Challeqgor '  officers  at  Talpainiso  and  Mo|ite  Video, 
compered  with  thoee  made  by  preceding  observers,  shows  that 
within  half  a  centary  the  whole  force  has  respectively  diminished 
one-dxth  and  one^eeventh,— at  the  Falkland  Islands  one-ninth." 
On  tiM  whole,  while  there  is  strong  evidiBnce  that  the  Siberian  foeos 
bas  nntfl  recently  been  travelling  eastwards,  and  its  analogae  west- 
wuds,  and  evidence  laee  conclnsive  that  recently  a  taming  iK>int  in 
this  motion  has  been  reached,  we  are  disposed  to  think  with  Sir 
Frederick  Evans  that  a  formal  theory  like  that  of  Hansteen  dose  not 
igree  witii  recent  obeervatioiie.     We  shall  revert  to  this  sal^eot 

35.  In  Tablee  III.  and  lY.  certain  yearly  values  of  dedinatioa, 
dip^  and  horixontal  force  are  given  for  various  stationa 

IrnQVALnm  nr  ok  oohnxctzd  with  TsBBxtnuL 
KAOvsnaK  vtnxvaQ  on  tkb  Sw. 

86.  As  there  is  a  marked  likeness  between  the  ways  in  which  the 
son  diwninstos  over  the  two  great  divisions  of  terrestrial  nhenomena, 
meteorology  and  magnetirai,  let  ue  eodeavour  to  oeeoribe  the 
son's  effect  apon  the  latter  by  referring  to  ito  influence  on  the 
famier,  the  duef  peeoliaritiee  of  whidh  are  well  known  to  alL  We 
imd  that  the  temperatare  of  the  air  at  a  given  station  is  sulgect  to 
a  dinmal  ihictaation  havinff  its  minimum  value  shortiv  before  son- 
rise  and  its  maximum  early  in  the  afternoon.  We  find  likewise 
that  the  mean  tem|Mratare  for  the  day,  as  well  as  the  amplitade  of 
Ihia  dinmal  oecillation,  depends  upon  the  ssason  of  the  year,  both 
beiq^  grsatost  about  midsammer  andlsast  about  midwinter.  Now, 
if  this  were  the  only  manifestation  of  solar  influence  upon  this 
mrticnlar  element,  it  would  be  noesible  to  pndiot  the  tsmperatore 
ibr  any  hour  of  any  day  once  the  mean  tsmperatore^  the  diurnal 
variation  of  temperatare,  and  the  modification  of  tlieee  for  different 
SMBons  of  tiie  year  had  been  well  aeoertained.  But  this  amount  of 
re^dazity  Is  very  ikr  from  taking  place, — ^the  march  of  temperature 
beiqg  Intiuentiy  interrupted,  ooaked,  perhape  even  reversed,  by 
die  sdvent  of  peculiar  weather.  Thus  we  may  have  very  cold 
veether  in  midsummer  and  very  warm  weather  m  midwinter,  or 
w»  mav  have  a  verr  cold  afternoon  and  a  vexr  warm  early  mornings 
bj  which  means  tne  ordinary  conditions  of  tomperature  will  be 
eonpletely  reversed.  In  like  manner  weather  interferes  even  to  a 
grester  extent  with  the  diurnal  oecillation  of  the  atmoepherio 


pessare.  so  that,  in  British  latitudes  at  least,  it  is  only  possible  to 
ebtsin  tnis  correctiy  bv  means  of  a  long  series  of  observations. 
Weather,  however,  ooea  not  consist  of  a  Mriectiy  lawless  inter- 


fwence  with  periodical  phenomena,  but  is  subject  to  laws  of  its  own, 
some  of  wUcn  we  are  oeeinnine  to  discover.  Sonietimes  weather 
Buy  exalt  or  depreee  the  dinmarfluctnation  of  temperatare  without 
ofhenriee  affecting  its  charactor ;  bat  sometimee  too  the  turning- 
points  and  the  general  appearance  of  this  floctoation  are  greatly 
yiflomced  by  peculiar  weatner. 

87.  Now  it  IS  believed  that  we  have  eomething  of  this  kind  in 
dfcoee  fluctoations  depending  on  the  sun  to  which  the  elements  of 
tentetrial  nyignetism  are  subiect  Let  us  take  the  declination 
sf  the  moot  easily  studied  of  the  three  magnetic  elements,  end 
nppoee  that  we  are  engaged  in  considering  the  tracee  denotii^  the 
inctaatione  of  decUnatioa  as  derived  from  a  aet  of  self-recording 
Bagnetographa  in  Great  Britain.  Here  we  shall  at  once  be  able  to 
'^cosnise  in  an  unmistakable  manner  the  dinmal  variation  depend- 
fag  upon  the  position  of  the  sun,  in  virtue  of  which  a  freely- 
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ive  that  the  range  of  tiiis 
diurmd  fluctoation  is  greateet  at  midsummer  and  least  at  mid- 
winter. In  line,  the  oharaeteristics  of  this  fiuetuation,  depending 
aa  they  do  upon  the  hour  of  the  day  and  the  eeaaon  of  tiM  yeaz^ 
are  not  very  diifereut  from  thoee  exhibited  in  the  diurnal  ihieta^ 
tion  of  atmoepherio  temperature.  But,  however  thorooj^y  we 
may  have  aacortained  the  mean  declination  and  its  diumsl  oscillaF 
tion.  as  well  as  the  modificationa  of  theee  depending  on  the  season 
of  tne  year,  we  shall  nevertheless  find  it  impossible  to  predict  the 
exact  poeition  of  a  freely-suspended  msgnet  at  any  moment  of  a 
particular  day  Here  then  too  we  have  something  whidi  may  be 
called  magnetic  weather,  and  which  interieres  with  the  regular 
pgogreee  of  the  sjsteknatie  fluctuations  of  the  msgnet  liegnetie 
weather  has^  like  its  meteorological  analogue,  a  set  of  laws  of  its 
own,  some  of  whidh  we  are  beginning  to  find  out  Sometimes 
magnetic  weather  may  exalt  or  depreee  the  dinmal  fluctoation  of 
deounation  without  aflbcting  its  cnarsoter,  but  it  is  imagined  that 
at  other  timee  the  toming  points  and  general  appearance  of  this 
fluctoation  may  be  greatiy  influenced  by  peculiar  magnetic  weather. 

88.  There  iM,  however,  a  kind  of  magnetic  ehan^  which,  so  ihr 
aa  we  know  at  preeent,  is  not  analogous  to  anything  m  meteorology, 
and  introduces  an  additional  element  of  complexi^  in  any  attempt 
to  analyae  the  fluctoations  of  terrestrial  magnetism.  We  mean  the 
well-known  magnetic  distnrbancea  or  stomis  which  occur  simul- 
taneoasly  in  places  very  widely  apart  Under  theee  drcomstances 
it  becomee  a  queetion  how  we  can  bMt  deal  in  a  nractical  manner 
wi^  this  compCeated  system  of  things. 

We  do  not  think  that  with  oar  preeent  knowledge  any  better 
system  can  be  adopted  than  that  first  introduced  by  Sir  Edward 
&bine  in  his  discussion  of  the  results  of  the  colonial  magnetie 
obeervatoriea.  Suppoee  that  we  have  hourly  magnetic  obeervatioaa 
at  a  atation,  then  nrst  of  all  we  should  arrange  these  into  monthly 
groupe  each  hour  by  ^teelf.  We  should  then  rcjject  ss  distarbed 
obeervations  all  thoee  which  differ  by  more  than  a  certain  amount 
from  their  reepective  normals  of  the  eame  month  and  hour, — ^the 
norxnala  bring  the  hourly  means  in  each  month  after  the  exdusion 
of  all  the  distarbed  obeervations.  This  method  enaUee  us,  by  its 
exclusion  of  distorbances,  to  ascertain  with  much  accuracy  tiie  true 
form  of  the  solar-diumal  variation  of  the  magnetic  elements  at  a 
given  place  correeponding  to  everv  month  of  every  year,  provided 
only  that  the  obeervations  are  snfficientipr  numerous.  On  the  other 
hand  it  will  probably  fail  in  accurately  giving  us  the  variations  from 
day  to  day  ox  tiie  rangee  of  theee  diurnal  fluctoations  caused  by  the 
advent  oi  peculiar  magnetic  weather, — inasmnch  as  the  records  of 
the  extreme  effects  of  such  weather  will  probably  be  cut  off  from 
the  undisturbed  obSMrvations  and  reckonea  among  the  diitnrbanoee. 

For  instance,  it  is  known  that  the  solar  influence  on  terreetrial 
magnetism  varies  fh>m  year  to  year,  and  it  ie  sospected  that  there 
are  also  short-period  fluctuations  of  solar  influence.  It  would  not, 
however,  be  a  safe  prooeeding  to  attempt  to  eetimato  numerically 
tius  last-mentioned  element  of  fluctoation  by  taking  the  succesfeive 
diurnal  rangee  of  thoee  observations  at  any  station,  reckoned  as 
undisturbed,  by  the  above  process,  and  plotting  them  as  suooearive 
ordinatea  of  a  curv^  and  then  snpposlng  that  tnis  carve  would  give 
us  a  true  graphical  repreeentation  of  solar  changes.  It  would 
rather  probably  repreeent  such  change  with  the  tope  and  bottoma 
of  the  larger  ffuctoations  cut  ofL  But  if  the  undisturbed  obeerva- 
tions fail  in  this  reepeot  we  can  hardly  be  wrong  in  sappoeinff  that 
there  has  been  eliminated  from  them,  as  fitf  ss  possible,  aU.iimiienoe 
due  to  magnetic  etorms,  and  henoe  that  they  will  afford  ua  a  much 
better  meana  of  eetimating  small  fluctuations,  such,  for  instsnoa^  as 
those  due  to  the  moon,  than  we  could  have  had  without  their  aid. 

Finally,  with  n^^rd  to  that  portion  of  the  obeervations  selected 
aa  disturbed,  we  are  probably  not  certain  that  every  tuch  obeiwa- 
tion  repreeents  a  true  dirturbance^  or  that  the  abeduto  timee  of 
occurrence  of  the  various  observations  selected  ss  distarbed  at  one 
sUtion  will  be  the  same  as  those  at  another.  Neverthelees  Sir 
Edward  Sabine  has  shown  that  at  the  Kew  Obeervatory  certain  laws 
of  disturbance  deduced  firom  the  whole  body  of  obeervations  selected 
as  disturbed  ure  cloeely  reproduced  when  tius  selection  is  made  on 
a  narrower  basis— ninety-five  days  of  prominent  dietarbanoe  beinff 
alone  token.  With  theee  prefotory  remarks  we  shall  now  proceed 
to  discuss  the  diurnal  inequality  of  terreetrial  ms«petism. 

89.  Toua  Diurnal  IiuquaUty  D^ned.— It  will  be  eeen  farther 
on  that  disturbed  as  well  as  undisturbed  obaervatione  are  sulgeot  to 
a  diurnal  variation,  but  theee  two  variations  are  diibrent,  and  tiie 
name  diumai  inequality  is  generally  given  to  the  compound  vaiia- 
tion  which  is  the  Joint  resaltant  of  the  two.  SolarHKunial 
variation  is  that  portion  of  the  compound  ineqoality  which  refert 
to  undisturbed  observational  while  that  which  refiBrs  to  diaturb- 
anoee  has  received  the  name  of  tUtturtame$-4iumal  variatian.  It 
would  appear  that  in  the  United  Eiqgdom,  and  perhapa  throa|air 
out  EuzopoL  the  total  diumal  inequality  is  not  very  greatiy 
different  either  in  charsctsr  or  'range  flrom  its  most  important 
oompoMOt  the  solar^dlmnal  variation,  at  least  so  for  is  the 
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dfloUiiatioii  li  MhdttBMl  WImh  ike  dinnud  ofdIlAtion  ofa  frael]^- 
ampukdBi  magnet  waa  fint  obMirad,  tha  sabjwt  of  maflietio 
dmrbaaoM  waa -not  nndaratood.  and  the  earij  indlridnal  detar- 
mlnftt***"*  which  have  been  handed  down  to  va  an  not  each  aa  to 
Jnatif J  the  expenditnre  ct  any  very  great  labour  upon  them  for 
tta  pnrpoee  of  aeparating  the  diistnrbed&om  the  nndiatorbed  obeer- 
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noeh.  howerer,  aa  the  total  dinmal  ineqnalitj  of 
declination  (which  ii  in  raaU^  the  element  given  hj  thaee  early 
obaarrationa)  doea  not  greatly  differ  from  the  aolar-mnmal  varla- 
tion»  we  may  with  moi^  Jnatioe  and  little  riak  ot  mot  giro  the 
Uatonr  of  theae  earlj  oboerrationB  in  eonnezion  with  that  of  the 
aolar-dinmal  variation  of  declination,  which  ia  by  fitf  the  beat 
known,  and  perhape  the  moet  important,  of  all  the  raiiooa  magnetio 
changaa  prodaoed  oy  aolar  influence. 

4a  ifoWi>iiinia;rarta<<M^I^tffial<0».--Graham|aainatni- 
nant  maker  of  London,  diaoorered  in  1722  that  a  freely-anapended 
magnetio  needle  ia  auqect  to  a  dinmal  oedllation  of  definite  char- 
actar.^  The  next  obeerver  waa  Oanton.  who  in  1766  b^gan  a  aeiiea 
of  nearly  four  thooaand  obaerrationa,  which  he  oommnnicated  to  the 
Royal  fiKMiety  on  December  18, 1759,  and  from  which  he  condodee 
that  the  range  of  the  dinmal  variation  it  greater  in  aommer  than  in 
winter.  ]CMdonald*a  obaervationa  at  Foit  llarlboron|^  in  Sumatra 
in  17M  {PhiL  Trmu.,  1796),  and  DQpeniiy'a  in  the  ti^^  in  1826^ 
w«e  perhape  the  iirat  that  mi^t  lead  ga  to  condnde  that  the 
amplitnde  of  the  dinmal  oaeOlationa  of  the  needle  ia  laaa  in  the 
tnmoa  than  in  middle  latitndea,  and  that  the  motion  of  the  needle 
in  ua  Bonthem  hemiaphere  ia  in  the  oppoaita  direction  to  that  in 
wUoh  it  movaa  in  the  northern  hemiaphwe  at  the  aame  hoar. 

41.  Semiaimual  Inequality,*— TbB  axiatenca  of  theae  early 
ohaarvationa  had  led  aome  magnetidana  prematoraly  to  oopjectore 
that  there  mnat  be  a  line  aomewhere  near  the  eqnator  at  which 
tiura  ia  no  horary  variation  in  declination.  In  1M7  Sabine  com- 
mmieatad  to  the  JEtoyal  Society  the  reanlta  of  five  yeanT  obaervationa 
at  Bt  Helena,  ahowing  that  at  that  atation  for  the  half  of  tho  year 


tibe  aonthemhemiaphere.  Sabineafterwardaconflimed  and  extended 
Ua  oondnaiona  regarding  the  aemiannnal  inequality  by  diacnaainff  the 
raanlta  obtained  at  the  variooa  colonial  magnetic  obaerratoriaaL  Mora 
raoentiy,  aa  ,the  reanlt  of  twelve  veara'  obMrvationa  at  TVevandrom, 
at  an  obaervatory  eatablished  oy  the  raiah  of  Travanoore,  John 
ADan  Broun  save  in  a  veiv  complete  form  the  kwa  of  change 
of  the  aolar-<aamal  variation  of  magnetic  declination  near  the 
eqnator,  ahowing  the  extinction  of  tho  mean  movement  near  the 
equinox. 

42l  Perhapa  the  beat  way  of  exhibiting  what  raally  takaa  plaoa  ia 
the  following,  which  ia  that  adopted  by  Babine. 

The  mean  annual  value  of  the  aolar-diumal  variation  ia  of  what 
may  be  tailed  the  northerly  type  in  placea  of  middle  latitude  in  the 
Bortham  hemiaphere,  and  of  what  may  be  called  ihe  aoutiierly  type 
in  plaot.1  cf  middle  latitude  fai  the  aouthem  hemiaphere.  Now  let 
ua  take  a  northern  atation,  and  conaider  the  mean  rorm  of  ita  aolar- 
diumal  variation  fbr  the  aix  montba  beginning  with  the  vonal 
aauinox.  Here  we  ahall  have  an  oadUauon  of  the  northerly  type 
with  a  range  grea^  than  the  annual  range.  For  theAe  dx  montha^ 
tiieiefore,  we  may  imagine  that  tho  annual  range  haa  been  aup^ 
manitad  by  the  auperpodtion  on  it  of  a  variation  with  a  type  ainolar 
to  ita  own.  At  the  aame  atation,  during  the  other  dx  montiia,  the 
aolar-diumd  variation  ia  laaa  than  the  mean  of  the  year,  aa  If  the 
aanud  variation  had  been  depraeaed  by  the  anperpoaition  on  it  of  a 
variation  with  a  type  the  oppodte  of  ita  owq,  that  ia  to  aay,  with  a 
coutharly  type.  At  a  atation  in'  the  aouthem  hemiaphere,  agdn, 
the  mean  annual  form  of  the  aolar-diumal  oodUation  ia  <tf  the 
aontheriy  type,  reduced  during  the  aix  montha  beginning  with  the 
vurad  eouinox  by  the  auperpodtion  on  it  of  a  variation  of  northerly 
type,  and  increaaed  during  the  other  aix  montha  aa  if  by  the  auper- 
podtion of  a  variation  of  aoutherly  type.  Thua  when  the  aun  ia 
north  of  the  equator  we  may  anperpoee  a  variation  <d  the  northerly 
type  upon  both  hemianherea,  wuh  the  dfeot  of  increadng  the  range 
in  the  northern  hemiaphere  and  diminidiing  it  in  the  aouthem ; 
and  while  the  aun  ia  aouth  of^the  equator  we  may  aupeipoee  a  varia- 
tion of  the  aoutlvsm  type  upon  both  hemiapherea,  with  the  effect  of 
diminidiing  the  range  in  the  northern  and  incraaaing  it  in  the 
couthem  hemiaphere. 

Near  the  equator,  aa  at  Trovandram,  where  Brbnn  made  hia 
obeervationa,  we  And  the  mean  annud  value  of  the  adar-diumal 
variation  to  be  extremdy  email,  if  not  altogether  evaneeoent 
Durix^  the  dx  montha  beginning  With  the  vemd  eqi^ox  the  type 
ia  entiidpr  nortiierly,  while  for  the  remaining  aix  montnaof  the  year- 
ft  b  entirdv  aoutherly  in  character.  In  fne^  at  thia  aUtion  the 
Bdar-diumal  variation  changee  ita  diaraeter  at  the  equinoxea,  at 
whidi  time  we  have,  aa  alread  v  obeerved,  an  extinction  of  the  mean 
it,~not  indeed  an  abeence  of  all  variation,  but  rather  a 
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variation  having  an  undeddcd  character,  which  for  a  few  daya  may 
be  of  ond  type  and  then  of  the  veiy  oppodte.  There  ia  movement, 
but  no  mean  movement. 

48.  In  the  following  table  (Y.)  the  aolar-diumal  variation  ia 
given  for  Kew,  Trovandram,  and  Hobart  Town.  Of  theae 
plaoea  the  flrat  denotee  a  atation  in  middle  latitude  (northern 
nemiaphen),  the  aecond  an  eouatorial  atation,  and  the  third  a 
^tion  in  middle  latitude  (aontnem  hemiaphere). 
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AIm  in  fig.  88  we  have  a  graphical  repraaentation  of  the  aolar- 
dlumal  varution  for  the  whole  year  at  theee  three  atationa,  from 
which  it  will  be  aMn  that  the  range  at  Trevandmm  ia  extremely 
amall,  and  that  the  curve  for  Hobart  Town  ia  oppodte  in  appeanmct 
to  that  at  Kew. 

BTS" 
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Finally,  In  fig.  84  we  hava  a  sraphical  repreaentation  of  the  aend- 
annual  inequality  or  difference  from  the  whole  year'a  mean  of  the  two 
half-vearly  meana  of  Table  T.,  the  one  half-year  (that  with  thick 
lin«)  eommencing  at  the  vernal  and  the  otiier  at  the  autumnal 
equinox:  It  will  be  aeen  fh>m  thia  iiffure  that  the  aomiannnal 
inequality  ia  of  the  aame  character  in  both  hemiapAerea^  the  likeneaa 
extending  even  to  ita  minor  peculiaritiea. 

44.  ChanM  J^wn  Month  to  ifoiU^^Charlea  Chambera,  director 
of  the  Kolaba  ObMrvatory,  Bombay,  remarka(2Vaiu.  Say.  Sec, 
December  10,  1868}  that  "the  regular  progrnaion  firom  month 
to  month  in  the  diurnal  variation  ia  ao  diatinctly  ahown  in  the 
Bombav  obaervationa  aa  to  lead,  on  a  first  inflection,  to  the 
auppoeition  that  the  law  of  variation  ia  identical  throughout  the 
year,  the  extent  only  (including  a  reveraal  of  direction)  varying  from 
month  to  month.  But  in  thia  rcapect  a  different  expoeition  of  the 
gehacacter  if  the  variation  in  duTaiient  montha  ahowa  that  the 
Cjtt  thooglit  would  bt  inaocniata."    Ha  fiian  ptooe^J 
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•t  kqgih  thie  montlily  teIimi  of  tlw  •ekr-ditinial  vamtion  at 
BombAy.  Broikn  ha*  lucewiae  (TraTandrnm  obserrationa)  diseiUMd 
it  length  tha  tolar-dinrnal  Tanation  at  the  Tnyandrum  Obaerra- 
toiy.  It  would  bardlr  be  of  aarrioe  to  reprodnoe  hen  the  remlta 
of  theee  diicwiftni;  Vttt  whan  aneh  analyaea  become  aofficientlj 


Vlg.84. 


fsUndy  th«y  may  ba  axpaotad  to  throw  light  upon  tha  ^we  of 
the  iolar-diiiriial  Tariation. 

Ib  tha  following  table  we  hare  mean  month!  j  ralnaa  of  tha  declin- 
■tion  nngo  at  the  Kew  Obeenratory  ooireeponding  to  forty-eight 
poiBti  in  tha  year— dariTod  from  rixtaan  yean*  obMrrationa  i— 

Table  TL^-OmimMng  MonOilv  Iteant  («»a-*82'-(M)>br  Jbff^- 
tight  F»inl9  <»  the  Tear  0/  ths  Kew  Solar-Diurnal  IkdinatioH 
ThtuJoMuary  (0)  ffiieee  the  moHihly  mean  if  vAuA  Oim 


muUZt  daU  if  DU  very  commencement  of  the  mhw,  jeamar$  (1) 
Ihatjor  one  veA  tffter  the  oammeneemsnt,  and  m  e 


(0> 
a) 


llMBValac. 


•ais 

•MS 


MV 


181 

•«7S 


•Ml 


••01 
•cu 


llMaValee. 


•tn 

•aia 

*«M 
478 
488 
H48 

418 
•888 
•888 
^840 


It  win  ba  aaen  from  tUa  table  that,  while  we  hare  a  maximum 
tbout  the  ■ommer  and  a  minimum  about  the  winter  eolstice,  we 
hare  unmiatakable  indications  of  maxima  at  or  about  the  equinoxes. 
TUa  doea  not  take  pUca  at  a  tropical  station  such  aa  Trerandrnm. 

iL  Behemofur  near  the  Jfagneiie  Fole.—Tia.  88  and  84  exhibit 
the  moat  prominent  featurea  of  tha  aolar-dinmal  Tariation  of  dadina- 
tiaa  in  the  axtm-tropical  ragiona  of  the  northern  hemiaphera.  If 
tt  obaerrer  atand  orer  the  centre  of  the  needle  and  look  towards 
Oe  marked  end.  or  that  whieh  points  to  the  north,  he  will  perceiTe  a 
deflazion  towarda  hia  right  hand  which  will  reach  ita  extreme  about 
8  A.if.  and  a  deflexion  towarda  hia  left  hand  which  will  reach  ita 
extreme  about  8  p.m.  But  are  tfaeae  deflexiona  to  the  right  and 
Msfthand  of  gaosraphieal  or  ofmagnetical  north?  Thia  nuestion 
has  been  answered  by  Sabine  in  hia  diacuasion  of  the  results  of  hourly 
obaenrationa  of  the  magnetic  declination  at  Port  Kennedy  {Phu, 
JoM.,  18«3,  tt  ««0).  Thia  station  is  72*  C  40"  K.  Ut  and  »4*  19' 
W.  long.,  andliare  tha  marked  end  of  the  needle,  while  it  points 
tovardi  tha  magnetic  polo,  points  in  reality  about  85*  to  the  west  of 
fOQth.  Kow  tha  manced  and  of  tha  needla  when  riewed  at  8  A.M. 
jiiean  at  Port  Kennedy  to  haTo  mored  to  the  geographical  west 
bot  to  tha  Du^petical  esst  It  would  thus  seem  that  throughout 
ua  axtia-traincal  ndooa  of  the  northern  hemiq>here  the  8  A.M 
wiiQii  of  tna  nesdla  ia  always  towards  the  magnetic  east  but  not 
wjna  towBida  tha  gaogmphieal  east,  while  the  deflexion  at  8  p.m. 
2^ma  tend  towuda  the  maanatical  west  but  not  always 
vvBdi  no  fsqgrajihiad  mat     in  fins  tha  neciillatioiiB  htra 


rafersnoe  to  tlia  north  nacnatie  pole  of  tha  earth  and  not  to  tho 
north  jiieomphical  pole.  Ko  obaurationB  of  thia  nature  hare  been 
made  in  tne  southern  heniiaphera. 

48.  Long-Feriod  IneaualUiee  t^ DeoUmaHom  BcBnge.— -It  was-  first 
obserred  bv  Lament  that  the  yearly  ralues  of  ths  diurnal  range  of 
magnetic  declination  at  Munich  presented  signs  of  a  long-period 
Tanation.  In  1852  Babine  {Phil  JVona.,  1862,  jp.  108)  aboired 
that  this  inequality  corresponded  in  ita  prc>greaa  with  that  of  .Cha 
frequency  of  black  apo^a  on  the  surface  of  the  aun. 

The  exiatence  of  black  apota  on  the  disk  of  the  suiMrw  long  agq 
known  to  the  Chiaeaa.  In  Europe  they  were  tei  scientilicaU| 
obaerrad  after  the  iuTention  of  the  telescope,  and  it  waa  deduced 
from  their  behaTiour  that  the  aun  reToWea  about  hia  axis  in  abm 
twenty-six  days.  Hofrath  Schwabe  of  Deaaau,  from  a  bng  aeriea  of 
forty  yeara'  obaerrationa  of  the  aun,  waa  the  first  to  ahow  that  the 
state  of  the  sun's  surface  aa  regards  apota  waa  not  uniform,  but  that 
their  frequency  waa  aubject  to  an  inequality  the  aTerage  period,  of 
which  waa  about  elcTen  yeara.  Other  inequalitiea  bout  of  longer 
and  dkorter  perioda  haTc  been  auppoaed  to  exist,  but  the  eleren- 
yearly  period  u  the  moat  prominent  and  ia  beat  aasored.  Although 
the  8un-apot  catalogue  01  Schwabe  ia  the  firat  with  pretenaiona  tq 
oompleteneaa,  T«t  nofeaaor  Rudolf  Wolf  haa  endeaTOured  to  rendev 
obeerTationa  of  aun-apota  made  at  different  timea  and  by  diiferent 
obaeirera  comparable  with  each  othe^  and  haa  formed  a  list  exhibit* 
ing  approximately  the  relatiTe  number  of  sun-apots  for  each  year. 
Thia  uaf  extenda  oack  into  the  17th  oantuzy,  ania  ia  of  great  Taloa 
in  confirming  past  all  doubt  the  exiatenoe  of  the  elsTen-yearly  periods 
It  will  appear  below  that  the  aun  ia  probably  to  be  regarded  aa 
giTing  out  moat  Uirht  and  heat  at  thoee  timea  when  snn-spot8  are 
moat  frequent.  l%e  mbat  accurate  and  now  uniTenally  adopted 
method  of  estimating  aun-aiwta  ia  to  take  ^e  spotted  srea  expressed 
in  millionthe  of  the  sun's  Tiaiblo  hemisphere. 

To  return  from  this  digreaaion, — ^the  correspondence  between  sun- 
spots  and  declination  ranges  deteoted  by  Sabine  waa  of  such  a  nature 
tnat  yesia  of  large  declination  range  •ff^eA.  witii  those  of  many  son^ 
spots,  and  tiot  verea.  In  the  same  year  wi^  Sabine  <1852)  I>r 
Rudolf  Wolf  and  M.  Gantier  independentiy  remarked  the  aame  coin- 
ddenoe.  Subeequent  diacuaaiona haTe  entirelyconfirmed  the  iiact 
of  thia  connexion,  and  in  Hay  1879  William  JSllia  {PkO,  Trane,, 
1880,  p.  641)  ahowed  that  the  obaerrationa  made  at  the  Greenwich 
ObeerTatory  during  the  yeara  1841-77  indicated  a  relation  of  thia 
nature  between  the  diurnal  rangea  of  horiaontal  force  aa  well  aa  thoee 
of  magnetic  declination  on  the  one  hand  And  the  amount  of  sun-spot 
frequency  on  the  other.  The  general  character  of  this  ooiaddenoe 
between  sun-spot  frequency  and  declination  langs  ia  exhibited 
graphically  in  ng.  89  bolow. 

47.  Batioe  qf  JRangee  in  Feare  f^  Maadmum  mud  Teare  ^Mini- 
mmm  Sun'jM  JVmaiicv.— 3ronn  {Trane,  Bay,  Soe,  fifMn,,  ^oL 
xxTiL )  has  Uiown  tnat  the  ratioa  of  the  diurnal  rangea'of  deeUnation 
in  years  of  maximum  to  those  in  yesia  of.mmilBum  sun-spot 
froquenoy  for  placea  widely  apart  on  the.snifkce  of  the  earth  are  tary 
nearly  aliksk    This  will  be  seen  from  the  following  table  x-— 

TaAUE  YIL— JZdiMf  (f  DeelinaHon  Bamgte  im  Yean  of  MaaBmMm 
amd  of  Minimum  Sun'Spot  Frequanatf. 
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48.  Oloeeneee  0/  Correepondenee^Laaging  behind  0/ Bangee.—' 
Stewart  haa  shown  from  a  diacuasion  of  the  declination  rangea  at 
Kew,  Trarandrum,  and  Prague  {Proe.  Bay,  Soc,  March  22,  1877, 
Febiiiary  8,  1878,  May  16,  1878)  that  thia  correapondence  between 
the  atate  of  the  aun'a  airface  and  the  diurnal  range  of  declination 
extenda  to  inequalitiea  of  abort  period  aa  well  aa  to  that  of  which 
the  period  ia  approximately  elcTcn  yeara,  but  that  a  particular  atate 
of  the  aun'a  aurfaoe  precedea  in  point  of  time  that  of  the  declination 
range  to  which  it  correaponda,— in  fine,  that  the  aolar  cauae  precedes 
the  terreatrial  effect,  which  latter  lags  behind  to  an  extent  that  ia 
aometimea  conaiderable.  Theae  concloaiona  haTe  been  confirmed  by 
Ellia  {ut  tumra\  and  haTe  likewise  been  extended  br  him  to  the 
horixontal  force.  The  cloae  nature  of  thia  corresponaence,  aa  well 
aa  the  lagging  behind  of  the  terrestrial  magnetic  effect,  wiU  be  seen 
from  fig.  85. 

There  are  indicationa  tiiat  thia  lagsing  behind  of  the  magnetic 
effect  is  greater  for  sun-epot  inequalities  of  long  than  for  those  of 
short  period,  a  method  of  behaTiour  quite  similar  to  what  we  find 
in  meteorologicsl  phenomena. 

49.  Anai^ qfLang'PeriodlnetwdiHet.—^^wmma no son-spoi 
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date  nffieiently  aeennta  for  a  diwuMioa,  in  a  complete  manner,  of 
qnestfame  relating  to  eolar  periodicitr  before  the  time  when  Schwebe 
Sad  finally  matared  hia  system  of  solar  observations,  which  was 
not  until  the  year  1882.  We  haye,  however,  a  much  longer  series 
of  the  diurnal  ranges  of  magnetic  declination,  which  we  have  seen  to 
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Fig.  86. 

fiDow  TM7  doeely  all  tl^  yariationa  of  sun-spot  fireqnency,  so  it 
it  eonoeiyable  that  they  may  giye  us  a  better  estimate  of  true  solar 
Mtiyity  than  that  which'  can  be  deriyed  from  the  direct  measnre- 
loont  of  spotted  areaa. 

These  considerationa  haye  induced  Messrs  Stewart  and  Dodgson 
to  attsmpt  an  analysis  of  the  diurn^d  ranges  of  magnetic  declination, 
their  method  being  that  which  has  been  pursued  oy  Baxendell  and 
probably  other  astronomers  with  obeeryations  of  yariable  stars.  ^ 
The  obeeryations  at  their  disposal  for  this  reeearch  were  those 
whieh  had  been  used  by  Professor  ^Uaa  Loomis  in  his  comparison 
of  the  mean  daily  range  of  the  magnetic  declination  with  the 
extent  of  the  black  spots  on  the  sun  {Amariean  Journal  qf  8ei9ne9 
and  ArU,  yoL  L  No.  cxlix.).  These  obeeryations  are  recorded  as 
monthly  means  of  diurnal  declination  range,  and  it  waa  found 
necessary  to  multiply  each  by  a  certain  factor,  first  on  account  of 
the  change  of  declination  ranfe  from  one  month  to  anotiier,  and 
isoondly  to  bring  them  all  to  tiie  standard  of  the  Prague  obeerya- 
tions,—Prague  being  the  place  where  the  longest  series  of  such  obser- 
yations  has  been  made.  For  this  latter  purpoee.predsoly  the  same 
eorrections  were  allied  as  those  made  by  Professor  Loomia. 

The  result  of  this,  analysis  haa  been  to  indicate  the  ezistenoe  of 
three  inequalities,— two  dominant  ones  with  periods  of  about  ten 
and  a  half  and  twelve  years,  and  a  subsidiary  one  with  a  period  of 
about  sixteen  and  a  quarter  years.  By  these  meana  the  obeoryed 
annual  yalues  of  declination  range  have  been  reproduced  witii  an 
average  error  of  89".  Hie  amount  of  agreemeut  between  the 
obeerved  and  calculated  values  will  be  seen  from  the  following 
diagram  (fig.  8fl). 

50.   Hotwithatanding  the  eoniiderable  mmonnt   of  agreement 
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bttwaen  the  naults  6f  observation  and  calculation  which  appeaia 
In  the  diagram,  it  would  seem  that  the  series  of  observed  yUuet 
at  pteaent  obtainable  ia  too  abort  to  render  the  analysis  a  very 
aeflvato  one.  It  will  certainly  not  bear  carrying  twok  forW 
a  ^J^  beyond  its  startiug  point,  which  waain  1784,  and 
tt  Wiold  ba.very  haxaxdoua  to  carry  it  forward  any  conaidsr- 
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able  length  into  the  turare.  It  will  be  seen  that  *^i«n]etiffn 
indicates  a  maximum  of  declination  range  about  1884,  but  not  ao 
pronounced  a  maximum  aa  that  of  1871.  Here  then  we  have  a 
prevision  which  observation  will  either  fulfil  or.  contradict,  giving 
us  a  practical  test  of  the  value  of  this  analyaia. 

61.  The  remarks  now  made  would  seem  at  first  sight  to  imply 
that  we  are  not  yet  furnished  with  suflicient  yearly  records  either  of 
declination  ranges  or  of  accurate  sun-spot  obeervationa  to  enable  ua 
to  analyse  the  lon|r-period  solar  inequality  with  such  completeneos 
as  to  carry  our  calculations  more  than  a  very  abort  distance  into 
the  future  with .  any  chance  of  success,  and  that  we  may  have  to 
wait  for  another  hundred  yeara*  observations  before  we  are  aUe  to 
do  so.  Oi}  reflection,  however,  it  would  seem  that  long-period 
inequalities  may  be  caused  by  the  superposition  of  tiiose  or  short 
period,  and  thus  that  an  analysis  of  the  Utter  may  lead  to  that  of 
the  former.  It  would  relieve  us  if  this  were  found  to  be  the  case ; 
for  the  observations  at  our  dis]ioeal  may  be  suflicient  to  enable  ua 
completely  to  analyse  short-period  inc^naliticfe,  assuming  that  we 
have  in  such  the  elements  ofa  true  periodicity. 

A  remark  made  by  the  authors  of  the  above  analysis  would  aeem 
to  indicate  that  a  connexion  of  this  nature  between  long  and  ahort 
periods  does  in  all  probability  exist  It  is  a  well-known  fact  that 
the  so-called  eleven-yearly  oscillations  of  declination  range  are  at 
certain  times  large  land  at  other  times  smalL  Thus,  for  instance 
they  have  been  luge  for  the  last  forty  years,  but  they  were  amall 
about  the  earlier  part  of  the  {iresent  century.  Now  it  is  clear  from 
an  inspection  of  the  observations  (see  fig.  86)  that  a  series  of  large 
oscillations  is  accompanied  with  an  exaltation  of  tiie  base  line,  or 
line  denoting  average  efficiency,  while  a  series  of  amall  oecillationa 
is  accompanied  with  a  depression  of  the  same.  The  result  ia  * 
long-period  curve  of  the  baas  line^  the  beat  period,  ao  to  apeak,  of 
the  eleven-yearly  inequality. 

Now  a  phenomenon  precisely  similar  occurs  in  connexion  with 
shorter  periods.  Ifwetakeinequalitieshavingaperiodofthreeorfow 
months,  we  find  that  such  are  alternately  well-aoyeloped  or  of  large 
range  and  badly-developed  or  of  small  ran^  ana  that  a  large 
range  of  such  is  accompanied  with  an  exaltation  of  the  base  line  or 
line  of  average  efficien<}y,  while  a  amall  range  is  accompanied  with 
a  depression  of  the  same.  The  result  is  a  curve  of  the  oase  line  of 
which  the  period  ia  roughly  speaking  eleven  yeara.  May  we  not 
therefore  imagine  that  the  so-called  eleven-yearly  period,  or,  to  s^eak 
more  correctly,  the  ten  and  a  half  and  ^relve-yeariy  penoda  into 
which  the  eleven-yearly  period  may  perhaps  be  anaiyMd,  may  be 
in  reality  beat  penoda  for  shorter  disturbanoea  f  Is  it  not  there- 
fore possible  tiiat  a  study  of  these  shorter  periods  may  give  ua 
information  regarding  the  nature  of  the  eleven-yearly  period, 
whether  for  sun-spots  or  declination  ranges,  which  tne  small  aeries 
of  actual  observations  is  incompetent  to  afford  I 

62.  D*elinatum-liaiig9  FKeoM^r.— Allusion  has  already  been 
made  to  magnetical  weather  aa  perhaps  having  laws  similar  m  aome 
respects  to  tnose  which  regulate  meteorologictd  weather.  Now  the 
diurnal  ranges  of  magnetic  declination  and  those  of  atmoepherie 
temperature  present  us  with  elements  of  the  two  weathers  that  can 
easily  be  discussed.  Again  there  ia  strong  evidence  for  suppoeing 
that  an  element  of  meteorological  weather,  such,  for  instanoe,  as 
temperature-range,  travela  aa  a  rule  frx>m  west  to  eaat,  ao  that  a 
peculiar  style  of  temperature-range  might  be  expected  to  appear 
first  in  America  and  some  days  afterwarda  in  Great  Britain.  It 
becomes  therefore  a  oueation  for  inquiry  whether  thia  travelling 
from  west  to  east  applies  alao  to  magnetical  weather  ia  evidenced  l^ 
tiie  diurnal  declination-range.  Stewart  ii  of  opinion  that  thia  law 
of  travelling  applies  to  both,  but  that  magnetical  weather  travela 
Cuter  than  meteorological  (see  JVoc  JZoy.  Soc,  January  10,  October 
23, 1879,  and  June  9,  18811  From  the  preliminary  discussion  made 
by  him  it  would  appear  tiiat  Xew  lags  behind  Toronto  as  legaxda 
phase  of  magnetical  weather  by  1*8  daya,  that  Prague  lags  benind 
Kew  0*7  days,  and  that  Trevandrum  lags  behind  Kew  by  9*7  daya. 
This  conclusion  cannot,  however,  be  regarded  as  established  until 
it  is  confirmed  by  a  more  complete  disctunion  of  observationa. 

68.  l>i9iurbanee-IHumal  Kariation  of  2>0e/tiui<t<m.— Magnetie 
atorms  (|  88)  were  so  named  by  Baron  Humboldt,  one  of  the  first 
observers  of  such  phenomena.  From  observationa  at  Paris,  Berlin, 
and  Freiburg  he  found  that  yerj  frequently,  though  not  universally, 
these  three  stations  were  simultaneously  affectM  by  such  storms. 
The  obeervation  of  msfuetio  disturbances  was  aftenvarda  pursued 
in  a  systematic  manner  by  Gauss  and  .Weber  of  Gttttiagen.  Term 
daya  were  instituted  for  this  purpose  by  these  obeenrers,— that  is  to 
say,  perioda  each  of  twentv-four  iiours  length  duiinc  which  obeerya- 
tions were  aimultaneoualy  made  at  intervals  of  live  minutes  at 
Odttingen  and  about  twenty  other  sUtions  distributed  generally 
over  the  continent  of  Europe.  Finally,  the  estabUahment  by  the 
British  Government  of  the  colonial  magnetic  obeervatoriea,  and  the 
energy  and  aagadty  of  their  director.  Sir  IL  Sabine,  have  very 
greatly  increased  our  knowledge  of  these  remarkable  phenomen^ 

Sabine  haa  not  merely  separated  the  dlstorbed  fttan  tiie  imdia- 
torbed  obeervationa  as  explained  in  fi  88,  hut  he  haa  divided  the 
former  intq.two  categoriea-T(lJ.tfe<»»  l^ndfeg  to  ino^jwrterly 
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deeliutiMi  and  tifiher  dcmeiit  of  force,  and  (2)  those  teyidiog  to 
^IJqiftiMii  tho  aame.  He 'finds  that  these  two  categories  obey 
diflerant  laws,  from  which  he  aigaea  that  there  are  at  least  two  sets 
of  distarbiiig  foreea.  In  &ct,  if  we  hwre  to  ^re  lip  the  idea  of  a  single 
lores  of  constant  type,  it  is  natnial  to  ask  if  the  phenomena  of  ms- 
tsrbanee  can  be  approzlmatelj  represented  as  aae  to  the  nnited 
tetion  of  tWo  independent  types  of  force.  It  was  probably  some 
ndi  idea  thnt  lea  Sabine  to  sepaxate  diitnrbanoes  mto  these  two 
ettegories  aboro  mentioned.  Hots  there  is  no  attempt  to  assert 
tbst  thess  two  types  represent  an  nltimate  and  complete  analysis 
of  the  forces  eonoamed.  We  merely  nse  the  separation  as  the  most 
eonrenient  method  at  oof  disposal  in  the  present  state  of  onr  know- 
led^  for  aacertaining  whetlier  there  be  indications  of  a  dual 
lyiteoL 

54.  JUauUt  in  tiU  NorOum  irMi<i|iA«f^— Sabine's  method  of 
rkwinff  the  phenomena  has  snabled  him  to  obtain  the  distorbance- 
dinraaTTariation  for  the  following  stations  :- 

K«w ^ sr  tV  H.  kft.  V    V  W.  loof . 

P«toi«. - ^  SS   M  N.    ,  111     I  &     ,, 

"       ■      "  -^  SI   1»  H.    „  114     9  S.      n 

4S   40  K.    «  7»     0  W.    « 

.^. n   01  N.   M  M  SO  W.    » 

k.,.^,«« n   11  K.   „  IW   M  W.    n 

The  aboTo  statiomi  hare  bsen  ao  chosen  that  Eew  mav  be 
regarded  as  on  ono  side  and  Pekinj  and  Nertchinsk  as  probably  on 
the  other  aids  of  the  Asistie  pole,  while  Toronto  may  be  regarded 
«  on  one  sido  and  Port  Kennedy  and  Point  Barrow  as  on  the  other 
■do  ef  the  American  pole  (|  89).  The  question  ss  to  what 
mflnencs,  if  any,  tlMse  poles  hare  npon  the  distorbance-diomal 
Tiriatiott  of  deeUnation  is  thus  one  which  may  be  answered  by 
fTiminiTiy  tho  results  obtained  at  theee  rarions  stations.  For  this 
poi^ose,  rastead'of  recording  the  mregat^ '  disturbaucea  at  the 
nnoQs  hours,  the  result  is  ezpreesedm  ratios, — the  mean  hourly 
ntio  for  tho  dbsy  bung  taken  aa  unity,  or  in  other  words  the  whole 
body  of  disturbances  for  the  twenty-four  hours  beinff  reckoned  as 
t««nty-four.  The  results  of  this  method  arographical^  represented 
in  fig.  87,  where  in  the  left-hand  cures  Eew  time  is  used,  and 
ia  the  light-hand  cnrres  local  time,  each  starting  at  0^.^ 
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ss.  AtantheTirioaa  rtattopsona  omrve  cadJbftB  immlstaVaMy 
»ibriepn)mssio&,  while  the  other  eacMUes  more  or  kss  dJs- 
Mr  a  dooUs  piogieesIoD.    At  Eew,  Toronto^  Pbrt  Eomedy. 

'  \ff  a  ClMBB^as,  areflter  of  BemUy  Otaervaloiy 


'V  vcvalv  te  a  pcper  tgr  a  Chani^as,  Acofeor  of  Bemfesar 
(no.  SVw^  iMlvitwffl  be  sees  thalwcsMrlydlsemtaBoce  at 
^  ttetna  flhoaolortrila  sswBSleily  St  Pektaiff  or  liBfftohlMk,  the 


and  Point  Bairow  it  is  the  easterly  dUturbancee  which  exhibit 
this  singlo  progression;  while,  on  the  other  hand,  at  Peking  and 
Nertchinsk,  stations  which  are  oppositely  related  to  the  Asiatic 
magnetic  centre,  It  is  the  westerly  disturbances  which  do  so  It 
is  imagined  by  Sabine  and  others  that  this  peculiar  reversal  is  due 
to  the  fact  that  Eew  and  its  sssociated  stations  may  be  regarded  as 
on  one  ride  and  Peking  and  Nertchinsk  as  on  the  other  side  of 
the  morable  magnetic  eystsm. 

'  Sabine  has  likewise  remarked  that  the  ringle-progression  curves, 
whether  denoting  easterly  or  westerly  disturbances,  exhibit  maxima 
"which  take  place  not  ikr  from  the  same  absolute  tune.     We  have 
therefore  plotted  all  the  left  hand  ouryes  according  to  Eew  time, 
that  the  eye  may  readily  see  the  amount  of  simultaneity  which  their 
oorrespondinff  phases  exhibit     It  will  be  noticed  that  there  is  a  very 
striking-simultansity  between  the  maxima  of  Eew,  Toronto,  Peking^ 
and  Nertchinsk,  but  that  the  maTitna  for  Port  Eennedy  and  Point 
Barrow,  while  both  occurring  .about  the  same  time,  fall  at  a  time 
decidedly  if  not  very  |peatfy  different  from  that  of  the  other 
mATJma.     Indeed  the  time  of  maximum  for  Port  Eennedy  and 
Point  Barrow  is  not  filr  from  the  time  of  minimum  for  the  other 
stations.     Now  it  has  been  noticed  by  Sabine  that  Port  Eennedy 
and  Point  Barrow  may  be  regarded  as  on  one  ride  of  the  American 
magneh')  centre  of  intenrity,  while  Toronto  and  the  other  asso- 
ciated stations  are  on  the  other  side.     It  seems  therefore  posrible  to 
connect  this  last  fact  with  the  chance  in  the  time  of  maximum. 
Sabine  has  likewise  remarked  that  the  aggregate  amount  of  dis- 
turbances ia  much  greater  at  Point  Barrow  than  at  any  other 
station.    Now  Point  Barrow  is  likewiBe  that  spot  where  auroras 
are  most  frequent.    Thus  in  the  phenomena  we  are  no^  discussing 
there  is  first  of  all  a  marked  reference  to  the  Asiatic  pole ;  secondly,  a 
reference  not  so  marked,  perhape,  to  the  American  pole ;  and  thirdly, 
a  referenoe  to  the  centto  of  auroral  activity.    Sabme,  whoee  experi" 
ence  of  such  matters  is  very  great,  appears  to  thiiik  most  of  Uie 
refiArence  of  these,  phenomena  to  the  Asiatic  pole.     He.  thinks 
that  "of  the  two  ma^petio  systems  which  are  distinctly  recog- 
nizable in  the  magnetism  of  the  globe  one  has  a  terrestrial  and 
the  other  a  coemical  source,"  and  that  it  is  "the  latter  of  these 
twol^ystnns  which,  by  its  progresrive  translation,  ^yes  rise  to  tiio 
phenomvna  of  seonJar  change  and  to  those  magnetic  cycles  which 
owe  their  origin  to  the  operation  of  the  secular  change,"  con- 
curring with   tho   conclusion   of  Walksr   that  "the  ms^etie 
influence  at  any  point'of  the  globe  is  the  result  of  two  distinct 
masnetio  systems,  the  principal  of  which  is  the  msgnetism  proper 
of  Die  globe,  having  its  (northern)  point  of  greatest  attraction  in 
ths  north  of  the  American  continent,  whilst  the  weaker  system 
is  that  which  results  from  the  magnetism  induced  in  the  earth 
by  coemical  action,  and  of  which  the  northern  point  of  greatest 
attraction  is  at  present  in  tho  north  of  the  Asiatic  continent    Thus 
the  direotion  or  the  magnet  at  any  point  results  from  the  super- 
porition  of  these  two  systems^  the  nearest  pole  being  always  pre- 
dominant over  the  more  remote"  \TUl,  TVvmu.,  1868).    Whils  dis- 
posed to  think  that  something  oi  this  natnrs  should  be  accepted 
as  %  working  hypothesis,  we  would,  however,  point  out  that  the 
Asiatie  pole  cannot  be  regarded  aa  accounting  for  all  tho  pheno- 
mena of  disturbanoss,  but  tnat  the  focus  of  disturbance  is  probably 
nearer  the  focus  of  auroras  than  it  ia  to  rither  of  the  fori  of 
magnetic  intenriir. 

Tlie  right-hand  cunrea  rsprssenting  these  disturbanoe-diunial 
variations  which  have  two  maxima  are,  except  for  Port  Eennedy 
and  Point  Barrow,  doeidodly  inecnilar.  Sabine  remarks  also  tha^ 
instead  of  having  a  reforeaoe  to  absolute  time  like  thooe  with  one 
progressfon,  their  referenoe  ia  rather  to  local  time.  WehaTotfaerefcrq 
plotted  all  these  curves  aoooidinff  to  local  time ;  neverthdeas  this 
rsference  does  not  conie  oat  with  very  great  distinctness ;  but  It 
must  be  remembered  that  our  analvila  oTdistarbanosa  into  sasterly 
and  weatsrly,  althon^  in  the  hands  of  Sabine,  it  has  given  us  mnu 
new  information,  has  no  claim  to  be  regarded  as  final  andogmplets. 
M.  BmOU  4»  Ms  amOmn  JBsminAsrt.— Tabic  VUI.  abows 
tho  distoiboBoo-diuraal  variation  of  dsdination  exhibited  for  St 
Helona,  16*  Se'^  &  lat,  ff*  iff'^K,  long.;  Ospe  of  Good  Hope^ 
88*  W  a  lat,  18*  SS'-rS  W.  long.;  Hobsrt  Town,  4r  SS^'S  a 
lat,  14r  V'h  S.  long. 

At  St  Hslena  aiid  tSe  Oape  tha  eaatorly  distorbanees  present  the 
appearanoe  of  a  aingle  proyesaiou,  whila  tho  same  remark  slightly 
modified  aralies  to  tibe  eaatorly  distorbaiices  at  HobartTowA.  Again 
the  timea  of  eaaterly  maxima  for  St  Hofona  and  the  Oape  are  very 
nearly  aimultaneous^  while  Hobait  Town,  which  we  may  regard  aa 
M  on  the  opporite  side  of  the  chlsf  aonthem  magnetic  oentiv 

St  Helena  and  the  Oape,  haa  its  marimum  nsariy  ooinddenl 

in  abaoluto  time  with  the  minimum  of  the  other  two  stations.    U 
would  thus  assm  that  the  ohief  magnetie  oentie  of  the  eouth  is 
in  its  action  as  rqgarda  these  phenomena  to  the  chief  ma^- 

oitre  of  the  north.    Again  the  abaolute  time  of  ainglemaxi- 

amm  for  tiio  eouth  as  detarmined  by  St  Helena  and  the  Cape  is 
about  t9nStr%  honza  difTorent  fkom  the  corresponding  time  for  tho 
aorth  aa  dstsrmined  by  Eew,  Toronto,-  Peking,  and  Nertehinsk. 
AH  thb  is  in  fovoor  of  the  woiking  hypothesii  already  nentionad. 
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0-6 

J« 

118 
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014 
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U 
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1-0 
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19 
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0^8» 

1^8 

11 

.  l^M 

0-88 

fO 
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l^M 

••• 
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1^79 

91 

1^7 
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••78 
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9-7 

1-7 
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OH 

Flnaflj*  tiio  westerly  dutnrbanoM  at  the  fhiee  aontiiem  etationi  bear 
OTMter  marlu  of  a  donble  ptognmion  and  of  irrogularit^  jiut  aa  they 
did  in  the  northern  hemuphere,  and  moreorer  like  thor  northern 
analogoet  they  are  regulated  by  local  rather  than  .by  absolute  time. 
67.  Dii^ribuHon  ^  Deelinatum  JHttutUaieB  ov§r  th^  Fariaui 
JIfeiiMt  qf  Ih4  Tear, — Broon  was  probably  the  first  to  remark  in 
redndng  the  Makerstonn  oboeryatlona  that  the  distorbanoes  were 
greatest  at  the  equinoxes  and  least  at  the  solsticss.  His  method 
was  to  find  for  each  month  the  mean  diurnal  inequality,  and  tiien 
to  erasider  the  difference  of  each  individual  obserration  fh>m  the 
monthly  mean  f^  that  hour  as  a  disturbance,  the  summation  of  all 
such  differences  for  the  month  denoting  the  monthly  disturbance 
▼alfte.  The  following  table  embodies  the  results  at  Tarions 
stations—those  at  Toronto,  Hobart  Town,  and  tiie  Cape  being 
I^Ten  by  Babine,  and  that  at  Bombay  by  0.  Chambers^  :wbo  has 
porsoed  Sabine's  method  of  separating  disturbancsa :— 

Tabu  DL— JToRtik/y  JHatrihuHan  (fDeeUnoHon  Ditturbaneet, 
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01 
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Aocuit. 

117 
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01 
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01 
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11 

11 

112 

117 

MoTcnbor ................ 

0-70 

018 

0-40, 

0*41 

11 

11 

<K1S 

018 

Doe«nb«. 

0-80 

018 

018 

0-88 

11 

11 

!•» 

119 

68.  A  oarefhl  inspection  of  this  table,  without  attemptlnff  a  more 
oomplete  analysis,  will,  it  is  thought,  lead  to  the  foUowing  con- 
clusions!— 

(1)  Although  for  any  station  Hie  distribution  of  the  eaafterlj  dis- 
turbances oTer  tiie  Tarious  hours  of  the  day  is  generally  different 
horn  that  of  the  westerly,  yet  the  same  law  of  distribution  over  the 
Tarious  months  of  the  yesr  is  followed  by  the  easterly  and  by  the 
westerly  distnrbancss  at  any  station— tiie  law  at  one  station  being; 
howeT^r,  different  from  that  at  anotii«r. 

(2)  In  all  stations  there  is  first  an.^mnual  inequality  exhibiting 
a  maximum  generally  a  short  time  aftbr  the  summer  solstice  with  a 
eorresDonding  minimum  for  the  i^ter  solstice,  and  secondly  a  semi- 
aannsl  inequality  exhibiting  a  itiM^rfwnm  generally  a  little  after  each 
equinox. 

(8)  The  equinox  maximum  is  very  conspicuous  at  Toronto;  but 
the  summer  maximum  is  most  oonspiouous  at  the  other  stations. 

69.  In  I  88  it  was  obeerved  that  the  observations  selected  as  dis- 
turbed at  any  station  may  nsrertbeless  be  a  mixture  Of  what  may  be 
termed  true  disturbances  and  of  the  more  prominent  specimens  of 
magnetic  weather.  Tlie  troth  of  this  statement  would  appear  to  be 
borne  out  by  the  laws  now  ffiyen.  In  one  of  these  we  find  that  dis- 
turbances, at  all  stations;  have  a  maximum  about  the  time  of  the 
summer  solstice  and  a  corresponding  minimum  about  the  time  of  the 
winter  solsticsi    But  the  absolute  time  of  the  summer  solatios  for 


stations  north  of  the  equator  eorretponds  with  that  m  Oe  wfntar 
soktico for  stations  soathof  the  line.  It  would  thenisn sapaar 
thAt  in  so  for  as  this  law  b  ooooaned  neh  disffcarbaaosB  Issfc  tiia 
element  of  ^ultandty.  On  the  other  hsnd,  a  hMcttkk  matan 
would  naturally  hold  for  magnetic  weather.  For  at  any  sCstiom  tts 
diurnal  range  of  declination  is  greatest  at  the  summer  sobtiei^  and 
henos  any  considsrable  proportional  variatiott  of  this  would,  itttff 
sented  by  a  fixed  scale^iinssnt  tha  appearand  of  boiag  gtistasl 
likewise  at  this  time,  llie  q^ncstioB  thus  arises  whether  tUa  iaw 
does  not  rather  apply  to  magnetlo  weatiier  than  to  real  diitebaaea. 

Again  the  semuumual  inequality  of  disturbance  arhibits  tbmn|^ 
out  the  globe  a  max^um  at  the  equinoxes;  and  tiraa  prcasnta  the 
element  of  simultaneity  which  was  wanting  in  the  annoaL  This 
law  may  therefore  refer  to  trae  disturbance,  and  this  view  is  anp- 
ported  by  the  fact  that  the  aurora^which  may  be  n^srdsd  aa  the 
uniTersal  accompaniment  of  great  and  simultaneous  distarbsMiss  » 
obeys,  as  we  shall  sfterwards  see,  in  those  stationi  whan  it  has 
been  well  obeerved,  this  reiy  same  law,  that  is  to  8iy,  it  has  Hka- 
wise  matima  at  the  equinoxea. 

80.  DidHbuHon  i^DedifuMom  DUturhoMtt  ovtr  J^aH^iii  T^ 
—In  1862  Sabine  ducoTsred  \PfUL  Trans.,  186S,  n.  108)  that ^Sa- 
tarbuices  have  a  long^period  inequality  allied  to  inat  of  sun-spots 
in  such  a  way  that  a  ™*'gj«w«*»  and  a  minimum  of  distnriiaBes 


coincide  with  a  maximum  and  a  minimum  of  ann-spot  I 

This  will  be  seen  tnm  the  foUowing  table  (X.),  in  whi^'we 
have  the  relative  vslues  of  declination  disturbaaos  at  TocontB 
and  Hobart  Town  compared  with  the  number  of  groups,  at  spots 
observed  on  the  sun's  didc : — 


£5- 

Toraata 

HotaitTmra. 

1848 
1844 
1846 
1848 
1847 
1848 

0*66 
078 
0-82 
1-86 
1-40 
1-48 

0*48 
0-82 
0-67 
1H)8 
1-44 
180 

U 
62 

114 
167 
267 
880 

'  81.  The  following  table  (XL)  exhibits  the  aame  tiling  for 
Bombay.  The  first  column  of  this  table  ia  dorived  from  the 
magnetic  result».of  C.  Chambera;  while  the  sun-spot  areaa  are 
these  of  Messrs  De  la  Bne,  Stewart,  ^nd  Loewy. 


Affragato  Valoo*  (la  Mtawtao) 

a>Ma»etAiwau 

1869 
1880 
1881 
1882 
1888 

1682-1 
1421-8 

061-8 
1240-6 

6011 

1862 
1818 
1207 
1211 
878 

We  mav  oondude  ih>m  theee  taUes  that  Uterlination  distntliaaeis 
march  with  sun-spotB,  but  that  the  alliance  between  thasa  two 
phenomena  is  nrooaUy  not  so  intimate  aa  that  between  dcdins- 
tion  rangea  and  sun-spots. 

82.  ^^tM^tOStm  qf  IkMnaHan  ZHduriamea  omt.Ms  Suifm»  ^ 
Ms  (72oft«.-i^It  is  well  known  that  distnrbanosa  are  eompantivelj^ 
amall  near  the  equator,  while  they  are  great  near  the  ma^netifl 
polea,  and  sreateat  of  sill  perhape  near  the  position  of  maxmam 
auroraa.  If  we  adopt  Sabine's  svstem  of  separating  dirtnrbed  ttaok 
undisturbed  observations,  it  is  tnus  dear  that  the  same  aspaatiM 
value  cannot  be  adopted  at  all  stations.  At  first  sight  thm  would 
seem  to  introduce  an  element  of  uncertaintv  in  the  eatimatioB  of 
disturbances,  but  it  was  soon  found  by  SaUne  that  no  Terr 
nioe^  is  required  in  this  matter.    Not  only  do  the  laws  which 


late  disturbanoes  «t  a  given  station  remain  comparatively 

by  the  magnitude  of  ue  sisparating  value,  but  it  is  likewise  easy  to 
tell  whether  the  sggr^gate  distnrbanoe  value  at  one  atation  ia  da- 
ddedly  greater  or  lass  than  at  another.  Pkobably  mt  wsent  it 
would  be  iinpossible  to  obtain  more  definite  information  taaa  thia 

68.  The  following  table  (XIL)  exhiUta  the  proMrtifla 
the  aggregate  amount  of  easterly  and  that  of  weateny  diet 
of  thededination  at  varioua  atationa  ip  both  bamisplwrsa  :— 

Iutort]r.  Wodarir 
...  lie  I 

...   1-88  1 

...    118  I      1 

.^    114  :      j 

ri»  :      i 

1  :      1« 

!*•  «      \^ 

1       X     vm 

1  I'A 

110 
:      1 

8i  AtmnidL  nriatUm  qf  IkeUnaHtm.^r^  dsdinatkn 


Name  of  Station. 
Toronto....^....... ............. 

Point  Barrow  ..m....»^«i. 


Oaritoalttrt . 
Kow  •.... 

POlDf  . 

Bombav  , 
BiHdiba 
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tioBs  of  iliort  period  hitliarto-dueiuaed  are  not  neceeMunlT  aeoom' 

'  '  n  of  the  naedltt. 

^._  _jre  1)6  any  fluetua 

pariod  (baaidea  the  aaenlar  change  diacnaMd  in  (f  30-88}  tending 


paaifld  hj  a  pemanent  change  of  mean  poaition  of  the 
hvn  unrHo  inquire  whether  there  be  any  fluctoat 


We 

fluctoationB  of  long 


to  alter  peroaptibly  the  noaition  of  the  magnetic  needle.  Thie  leada 
na  at  onee  to  thy  annnal  Tariation,  for  our  knowledce  of  whidi  we 
must  look  to  the  later>niade  and  more  aconrate  oDaenrations,  in 
which  all  poaaible  aouroea  of  error  hare  been  carefully  eliminated. 
Broon  haa  made  an  eKhauatiTe  experimental  inquiry  into  the  Tarioua 
BDurcea  of  error  which  eould  poaeibly  influence  hia  declination 
noodle  at  Trerandram.  His  eoncluaion  was  that  the  variationa 
of  toraion  of  a  well-made  thread  are  not  euflBcient  to  produce  a 
aensible  effect  upon  the  poaition  of  a  powerful  magnet.  In  fact 
Gmbb'a  magnet,  weighing  6000  graina,  and  Adie'a,  weighing  1100 
graina,  give  almoat  identical  reaultk  We  may  extend  theae  con- 
auriona  to  other  obaerratoriea  where  wdl-derised  inatruments  have 
been  eatabliahed,  and  look  witii  much  confidence  to  aneh  inatru- 
menta  ragiatering  correctly  the  aecular  as  well  aa  the  annual 
ehanga  of  dedinanon  that  may  be  taking  place  at  each  locality. 

65.  The  foUowing  taUe  (XIII.),  borrowed,  with  the  exception  of 
the  T^evandmm  and  Bombay  reaulte,  firom  E.  Walker^e  TerruMtU 
Jfa^Mtirat,  ahowa  the  annual  variation  at  seven  atationa  :'•— 


Mau 

IfeMk  Aumal 
SecDltf  Ghaaff«u 

Y«e«. 

Xew 

Hotart  Town.. 

Sfe^  HalMia. . 

Bcnbqr 

SIMW. 

•  saE. 

SS17W. 

»  7W. 
1  SSW. 
OSSK 
9UIL 

7t9-00X. 

1  »-90W. 
7  47-00  W. 

0  2»-40  W. 

1  47-lJ  W. 

iaa*4  E. 

•    !•«  E. 

18M-M 

1644^ 
1441-49 
1S41-4I 

iMa-ai 

1104-01 

itta-aa 

Table  XlY.^Showing  tkt   Mmh   Annual   Variaiion  M  «ic& 
Month  qfOu  Tear  ai  Seven  SUUUms, 


^ 

1 

,1 

1 

TteTaadna. 

i 

i 

1 

1! 

Ombb. 

Adle. 

I 

* 

« 

m 

m 

0 

0 

* 

0 

AvffI 

+  !•• 

-  •■• 

-  f  ^ 

■I-84-9 

-99-9 

+  1-9 

+  ••9 

-Hii-e 

MMf 

~4l-8 

-  9« 

-  1-S 

-.10-8 

-98-7 

+  8-4 

+  8-7 

+18-8 

-90-9 

-17-4 

-1*8 

-ea-4 

-94'1 

+  «•« 

+  8-1 

■1-  9-8 

J"iy-.. .-.. 

-70-S 

-4J-« 

+  8-4 

-«8-9 

-90-8 

+  1-8 

+  9-9 

+  1-7 

A«ffi«L 

-JO-7 

~  41 

-  s-e 

-81 -8 

-19-9 

-  9-8 

-^  8-9 

+  1-8 

-I-  W 

+47^ 

-19-8 

-48-9 

-  4*5 

-  8-7 

-lOi 

+  (K 

October 

+40'€ 

-i-ai-0 

+  1-8 

-  4.-8 

+  U-8 

-  8-0 

-III 

-  8-9 

Xei«inbtr. — 

+»4-8 

+i4-« 

+  7-9 

+24-9 

+97  ■• 

■1-  1-9 

-8-0 

+  1-9 

■USt 

+1S-8 

+  7-9 

+49-8 

-H88-5 

+  »-8 

-  1-8 

-18-9 

iammMiT 

-1-  »•« 

+  41 

-  8-0 

+99-4 

-K9-9 

+  71 

+  8-9 

-10-9 

Ftbniaiy 

+U-9 

+  0-6 

+18-0 

+48-9 

+  7-9 

+  9-8 

■1-  9-8 

■1-  ••! 

MmcH 

-na-8 

-  7-8 

+10-9 

+49-8 

+l«'7 

-  4-9 

-  11 

-7-0 

Here  -i-  indicatea  that  the  marked  polo  of  the  needle  is  to  the 
weat  and  -  that  it  ia  to  the  east  of  its  mean  iMsition  for  the  year. 

66.  To  cancel  the  irregularitiea  of  thia  table  let  ub  take  the  means 
from  April  to  September  and  from  October  to  March,  the  former 
embracing  the  montha  around  the  June  solstice  and  the  kttor 
thooe  around  the  December  aolstice  (Table  XY.):~ 


Ueanifrom* 
April  Ui  Soptombar. 

Means  fhna 
October  to  Mareb. 

Xew 

Tenmto 

St  Hetena. 

C^M  Of  Good  nog*. , 

Hobart  Town „.. 

0 
-98-7 
-  4-i 
-#•4 

-98-7 
-18-7 
+  M 
+  8-8 

0 
-I.81-8 
-H7-1 

+  ea 

-H80-9 
+17-8 

-  1« 

-  8-8 

Bonbey 

It  will  be  aeen  from  the  above  that  the  means  for  Trevandrum  and 
Bombay  present  opposite  signs  to  those  for  the  other  stations.  The 
whole  amount  for  Trevandrum  ia  no  doubt  very  small,  and 
Chambers  doea  not  regard  the  evidence  for  Bombay  as  condusive ; 


but  on  the  whole  it  would  appear  that  two  observatoriea  near 

one  another  preaent  evidence  Of  a 

and  we  are  tnerefore  dispoaed  to  regard  it  aa  a  realitv. 


Dt  evidence  oi  a  similar  b^viour  in  dedination, 


67.  Seatianwual  Vwriatwn  ef  DediwUwn.—lt  we  look  at 
the  nnmbera  of  Table  XIY.,  we  shall  aee  that  there  are  tracea 
of  turning  pointa  at  the  equinoxea.  Let  us,  in  order  to  exhibit 
this,  compare  together  the  aums  for  the  aix  montha  grouped 
around  the  two  equinoxea  with  thoae  for  the  six  montha  grouped 
around  the  two  aolatioea — that  ia  to  say,  compare  the  sums  for 
February,  March,  April,  August,  September,  October,  with  thoae 
far  Kovember,  December,  January,  May.  Joneu  July^«nd  we  thoa 
obtain  the  foUowing  table  (ZYL): — 


Eqntaioellallloiitbe. 

lew.- -.. 

Toronto. 

at  Helena. «. 

Cape. 

Bombaj ... 

•I-1041 

-19-0 
+    01 

-88-7 
-91*0 

-f  4-8 
-84-i 

+981 
+901 

68.  Solar-Diurnal  VariationMqfihtlfortioiUalamdFnUealOvm' 
oonmtt  of  Magnetic  Force.  — Althou^  aalf-ieoocdlng  magnetographa 
have  been  eatabliahed  in  many  obaervatoriaa  thitmghout  the  globe^ 
yet,  owing  to  the  peculiar  difflcnltiea  of  .the  taak;  and  the  Jabonrof 
the  prooeaa  of  reduction,  very  little  haa  been  done  towarda  detennin- 
ing  the  solar-diurnal  vuiatum  of  thehoriaontal  and  vertical  compon- 
onto  of  the  earth'a  magnetic  fanew  Senhor  Oapello  of  the  Lisbon 
Obeer^-atory  haa,  however,  made  pqgreaa  with  hia  redoetiona,  and 
has  already  publiahed  valuable  mfonnation  lenidiiig  the  aokr- 
diumal  fluctuation  of  the  two  force  demaite  at  Ida  obaervatoiT. 

In  hia  attempto  to  eliminate  the  diaturbanoea  of  horiaontal  and 
vertical  force  by  the  method  of  Sir  S.  Sabine,  Senhor  OmmUo  haa 
experienced  csonaiderablediiBculty,  mora  partJcnlariy  with  the  records 
oir  the  vertical  force  magnetograph.  Thia  inabrnment  and  the 
bifilsr  have  very  often  been  found  ov  him  to  change  their  poaitioD 
of  equilibrium  after  atrong  pertnrbattooa.  Again  there  is  genncalK; 
for  an  V  hour,  a  variation  at  the  beginning  and  end  of  the  nioBth 
from  tne  monthlv  normal  value  for  that  hour  owing  to  ohaaifee  d 
temperature,  and  thia  cannot  be  completely  corrected  Inaamaffh  aa 
the  coefficient  of  temperature  ia  not  exactly  known.  Thaae  two 
cauaea  combined  tend  to  fidaify  the  rasnlto  when  the  pkn  adopted  ia 
the  method  of  compariaon  between  the  individual  valnaa  danv  hour 
and  the  normal  monthly  average  of  that  hoiAk  Senhor  OapeUe  baa 
found  it  neoeaaarr  to  aelect  and  extraot  the  diatarbanoe%  not 
directlv  from  the  nourly  valuea»  but  by  eimipajlug  tftfi  variation  of 
an  individual  day  with  the  average  diu;^  vaziaaoa  derived  fr«m 
the  month. 

To  illuatrate  thia  method  by  meana  of  ap  example,  Jet  ua  Imagine 
that  the  sum  of  the  twenty-four  honrlv  valuat  lot  a  particular  day 
is  24,000,  and  that  the  average  nutnttily  diurnal  variation  would 
indicate  that  a  particular  hour  of  thia  dayshofuld  have  a  value  990, 
then,  if  tiie  value  for  thia  hour  should  prove  to  be  greater  or  leaa 
than  990  by  more  than  a  certain  amount,  it  would  be  aet  aside  as  a 
disturbed  observation.  Senhor  Oapello  rather  thinka  it  wfll  be 
deairable  aomewhat  to  modihr  iUn  method,  and  he  eondudaa  hia 
remarks  by  observing  that  tor  thia  and  other  aimilar  queationa 
it  is  moat  neoeasary  that  dire<StorB  of  eatabliahmente  poi 
magnetographa  ahould  agree  together  to  employ  the  aame  ; 
in  their  reauctiona  in  order  that  their  leanlto  may  be  compar- 
able with  each  other.  With  the  view  of  addiiur  weight  to  theae 
remarks,  we  may  quote  the  obaerration  of  Sir  William  Thomaon, 
that  our  ability  to  analyae  mathematically  that  influence  which 
produces  the  diumal  variation  will  depend  upon  our  knowing 
at  a  certain  number  of  atationa  the  exact  nature  of  this  diur- 
nal variation  for  each  of  the  three  magnetic  elemente.  A  complete 
theory  of  this  diumal  influence  must  therefore  wait  upon  the 
concerted  action  of  the  dirootora  of  the  varioua  establishmenta 
possessing  magnetographa. 

69.  Change  in  MoriaonUU  Force  Bange  ftom  Month  to  JfonM.— 
Althou|(h  we  do  not  posseaa  Anally  accurate  detorminatlona  of  the 
aolar-diumal  variations  of  either  element  of  the  force,  yet  we  are  in 
possession  of  information  regarding  the  change  in  the  diumal  ranffs 
of  the  horixontal  force  from  month  to  month  at  the  Greenwicn 
Observatory.  William  Ellis  haa  given  ua  the  following  table 
{Phil.  Train$.t  1880)  representing  the  monthly  mean  diumal  range  of 
horizontal  force  at  that  obaervatory  expreased  in  ten-thousandtha 
of  the  whole  horiaontal  force.  In  the  formation  of  theee  means, 
daya  of  great  magnetic  disturbance  were  rqected,  and  also  certain 
other  days  on  which  there  prevailed  a  smaller  but  considerable 
amount  of  disturbance  estimated  according  to  a  general  standard 
formed  in  the  examination  of  many  thousands  of  pnotographa. 

Tablk  Xyil,^MontKly  Mean  Diumal  Range  f^  Horixontal  Force 
at  Boyal  Obeervatoryf  Cfreenvfid^ 

Jan.    Feb.    Mar.    April.    UaT.    Jane.    J11I7.    Aug.    Sept*  Oct.    Nor.   Dec 
18-8     14-8    90-1      97*4      98-9      97*8      97-9      ts!     98-9     19*8     14*8      11*8 

Thus,  like  the  declination  range  (§  43),  the  horizontal  force  ranjge 
haa  a  maximum  in  summer  and  a  minimum  in  winter,  and  exhibita 
a  tendency  towards  maxima  at  the  equinoxea. 

70.  Long^  Period  Infqualitiee  qf  Moriaonlal  Force  'Jtanfe.-^ 
Lagging  ^<AtW.^— Ellis  haa  compared  the  diumal  ranjro  of  the 
horizontal  force  aa  wdl  aa  that  of  the  declinat^^a  at  Greenwich 
with  the  period  of  sun-spot  frequency,  his  oompai^ns  extending 
from  1841  to  1877,  and  he  nas  deauQed  the  following  condusionB;-- 


1  Secchl  (Woff$  AttromomUche  JfUOud^ffOt,  Vo.  91)  Mema  to  hare  been  the 
fink  tn  Indicate  a  relation  between  the  State  of  the  sna's  tttrfaee  snd  the  dlnrnal 
variaOoB la t|ie horiwatal f ereVf        -y.  .— -;,    —  ^ -^ 
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(1)  The  diurnal  ranges  of  the  magnetic  elements  of  declination 
and  -horizontal  force  are  fabject  to  a  periodical  yariation,  the 
duration  of  which  is  eqnal  to  that  of  the  known  eleven-year  lun- 
spot  period. 

(2)  The  epochs  of  minimum  and  maximum  of  magnetic  and  sun- 
spot  effect  are  nearly  coincident,  the  magnetic  epoclis  on  the  whole 
occurring  somewhat  later  than  the  corresponding  sun-spot  e^chs. 
The  variations  of  duration  in  different  periods  appear  to  be  similar 
for  both  phenomena. 

(S)  The  occasional  more  sadden  outbursts  of  magnetio*  and  sun- 
spot  energy,  extending  sometimes  over  periods  of  several  monthsp 
appear  to  occur  nearly  simultaneously,  and  progress  collaterally: 

71>  J>itturbaneeD%umal  Variation  of  Foru  CompotiitUs.—We 
may  derive  the  following  conclusions  from  the  results  obtained  by 
Sabine  for  the  observatories  of  Toronto,  Kew,  and  St  Helena.  For 
oach  element  there  are  two  categories,  namely,  those  disturbances 
which  tend  to  increase  and  those  which  tend  to  diminish  the 
dement  in  question. 

S)  At  Toronto  the  disturbances  increasing  both  elements  of  force 
represent  single  progressions  with  maxima  occurring  for  both 
about  4  or  6  hours  local  time.  Again  the  disturbances  decreasing 
both  elements  represent  fairly  well  single  progressions  with  maxima 
occurring  for  botn  at  about  14  or  15  hours  local  time. 

J 2)  At  Kew  the  disturbances  increasing  both  elements  represent 
11  single  progressions  with  maxima  occurring  for  both  about  6 
hours  local  time.  Op  the  other  hand,  the  disturbances  decreasing 
tne  horizontal  force  represent  signs  of  a  double  progression  and 
those  decreasing  the  vertical  force  signs  of  a  single  progression,  the 
maximum  for  the  latter  falling  between  the  two  maxima  for  the 
former,  and  occurring  at  14  hours  local  time.  ' 

(8)  There  is  not  the  same  close  correspondence  between  the 
progress  of  the  disturbances  which  tend  to  increase  both  elements 
nor  between  the  progress  of  those  which  tend  to  decrease  both 
elements  at  St  Helena  as  there  is  for  the  other  stations,  nor  is  there 
the^same  likeness  between  the  numbers  for  St  Helena  and  those  of 
Toronto  or  Kew  as  there  is  between  the  numbers  of  Toronto  and 
those  of  Kew. 

72.  The  fact  that  the  disturbanoe-diumal  variations  of  the  two 
force  elements  at  Kew  are  rerj  like  each  other  while  neither  of 
them  is  Vexr  like  the  corresponding^  declination  variation  (S  64} 
receives  confirmation  from  a  visual  uispection  of  the  Kew  curves. 
In  the  FhOotophical  Trantadiona  foe  1862  Stewart  thus  describes 
the  result  of  an  inspection  of  the  disturbances  of  these  curves  for 
the  years  1858,  1859,  1880  (disturbance  years)  :— 

**1lMi«  mtwcnty-two  CUM  In  which  ths  dedlntiion  is  raited  or  lowtrsd 
alonf  with  Dm  horiiontal  force,  and  oolr  serea  cacee  of  an  oppctlte  doMriptlon. 
Atao  then  are  twenty-two  caies  In  which  the  declination  U  relied  or  towered 
elonff  with  the  vertical  force,  and  only  elcTon  caMO  of  an  oppoalte  deecHption. 
Finally,  there  are  thirty-one  csmo  In  which  both  ftyrcea  are  ralaed  or  towered 
together,  and  only  two  cases  of  an  oppoeUe  deicrtptlon.  There  to  therefore  a 
dedded  tendency  In  the  enrree.  of  all  the  etonente  to  be  rmUed  or  lowered  stannl- 
taneonaly,  bat  thto  tendea^  la  etnmfor  between  the  hoilxontal  and  rertleai  force 
enrree  than  between  either  of  theee  and  the  docUnatlon.  It  nay  at  the  mne 
lime  be  aArmed  that  with  the  eaeeptloa  of  the  dletubence  of  Ancnst  to  Septem- 
ber ISM  there  to  no  Teiy  praoilaenl  case  la  vhkli  the'  three  etomcnte  do  not  rise 
or  fall  together." 

78.  i>taJfctMi<lir0aM0f.---ThMe  are  certain  smaU  but  abrupt  mag- 
netic changet  whieh  from  the  Hut  that  they  senerally  fall  within 
the  sepuaSng  value  are  not  usually  regarded  as  dUtnrbances.  -Theae 
ehangsa  can  only  be  broo|^t  to  light  whers  there  is  a  continuous 
nbm  of  magnetio  phenomena  such  as  that  derived  from  self- 
reeoidiiig  magnetographa.  Tliey  were  first  ftndied  at  the  Kew 
Observatory  by  Stewart  (FhH  Tram.,  1862).  We  have  seen  that 
more  than  one  type  of  force  must  be  concerned  in  producing 
magnetic  disturbances.  This  ia  oonfiimed  by  the  appearance  of  the 
Kew  reooids,  from  which  it  may  be  seen  that  no  distnrbanoe  of  any 
magnitude  is  due  to  the  aotlon  of  a  sin^  force  tarying  merely  in 
amount  but  not  in  directton.  For  if  uiere  were  only  one  type  of 
fone  the  distance  at  any  moment  of  a  point  in  the  curve  of  one 
of  the  elements  from  its  normal  poiition  should  bear  throughout  a 
distorbance  an  invariable  proporOon  to  the  distance  of  a  correspond- 
ing  point  in  the  curve  of  another  of  the  elements  from  its  normal; 
but  this  ia  by  no  means  the  caie. 

Bnt  even  if  several  independ«nt  fwMi  are  at  work  it  may  te 
thought  unlikely  that  at  the  same  moment  a  sudden  change  snould 
tikke  pkceiniOl;  theraisthoa  a  wobaWUty  that  sudden  changes 
of  lone,  as  exhibited  in  pcdu  and  hoUows,  are  chan^  in  one  of 
the  elementary  foroea  conoenied.  Even  if  the  change  »  not  a  very 
abrupt  one,  provided  that  we  oonfine  oniaelvea  to  such  pcaki  and 
boDows  as  prsient  a  aimlkr  avpearance  for  all  the  cunrei,  w  may 
•uppoae  that  we  are  obsenring  ohMigei  In.  «ie  only  of  the  el«^ 
diSmUngforaas;  forit ismilikely  that twoor  more  independtnt 
fbras,  Snging  iBdqnndaitay,  diooU  produoe  sImiUr  appeaiwiest 
Soidldf  tile  three  eimrei.  .     ^- 

Aasaming  it  ta  jpwbabla  that  gfmflarity  of  aSFM»?«»  *f  $• 
cuftrSSkmUlhfb  thr^e  etenentadenotsa  aslmpMcltyin  thf 
dfetnUnc  ftnsu  8tawart.has  diaooased  all  inch  peaks  and  IioIIowb 
St  KMTcitandiQg  om  the  fim  two  yam  of  ^tfae&  pi^ 
hM  dbtdiMd  a  lesolt  whibli  Is  foMlvd  ^tl^ 


Tabls  XVIII.— JTbiirZy  Jiatioi  and  Froipuwjy  ^  tfu  JTtw  Pooko 
and  BoUow,  the  Ytrtical  Foret  Pisturbdnot  being  taJbn  a$ 
UnUy,^ 
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74.  It  will  be  seen  fi«m  this  table  that  the  catio  betwMU  simul- 
taneous peake  and  hollows  of  the  two-oomponents  of  the  force  is  very 
nearly  cdtaetant,  the  horixontal  force  disturbance  being  about  double 
Uiat  of  the  vertical  force;  sq  &r  as  size  on  the  curve  is  concerned. 
It  will  also  be  seen  that  there  is  a  very  marked  diurnal  range  in 
the  ratio  which  the  declination  peak  or  hollow  bears  to  that  of  the 
vertical  force,  this  ratio  being  greatest  about  7  A.ic  About  this 
hour  we  have  also  meet  peaks  and  hollows,  while  in  the  evenini;  and 
early  morning  hours  there  is  so  great  an  absence  of  theae  phenomena 
that  the  ratios  are  doubtful. 

75.  A  preliminary  comparison  between  the  peaks  and  hollows 
at  Lbbon  and  at  Kew  has  been  made  by  Capello  and  Stewart 
{ProeL  Boy.  Soc,  January  28,  1864)  with  the  following  oondnaions. 

(1)  The  Kew  peaks  and  hollows  are  simultaneoualy  produced  at 
Lisbon  in  all  the  eleinents,  but  Co  a  smaller  extent  than  at  Kew. 

(2}  The  direction  is' the  same  at  both  stations  for  the  declination 
.and  noriiontal  force  peaks  and  hollows,  but  it  is  reversed  in  the  case 
of  the  vertical  force,  so  that  a  sudden  small  increase  of  vertical  force 
at  Kew  jcorresponds  to  a  diminution  of  the  same  at  Ldabon. 

It  would  be  manifestlv  impossible  to  discuss  with  any  advantage 
the  nature  and  origin  of  these  peculiar  changes  until  more  exten- 
sive obeervations  of  them  have  been  made.  '  A*  the  peak  and 
hollow  force  is  probabhrx>f  a' Simple  natura,  a  farther  knowledge  of 
its  character  may  be  of  much  importance  to.  the  theory  of  tenestrial 
magnetism. 

It  ii  interesting  to  remark  that  we  hare  in  peaks  and  hollows  the 
same  close  relation  between  the  variations  of  the  two  force  elements 
that  we  find  in  th^  larger  disturbanoea. 

It  is  believed  too  that  during  violeni  disturbancea  a  certain 
change  of  type  is  produced  in  the  peak  and  hollow  force,  and  more 
especially  is  this  remarkable  in  the  ^reat  disturbance  in  August  and 
September  1859,  where  tiie  declination  would  seem  to  marcn  in  the 
opposite  direction  from  the  two  components  of  the  force.  We  have 
seen  that  the  same  peculiarity  characterised  on  this  occasion  the 
larger  and  more  apparent  magnetic  changes.  We  shall  afterwarda 
refer  to  a  circumstance  which  may  perhape  throw  light  upon  thia 
peonliuity  (|  98),  meanwhile  we  conclude  by  again  remarking  that 
auring  comparative  magnetic  calms  the  peak  and  hollow  force  shows 
signs  of  romaining  ^constant  in  type,  and  that  it  is  therefore  of 
great  importance  that  the' directors  of  obeervatories  possessing  self- 
reoordj^  magnetographa  should  take  united  action  to  observe  thia 
force. 

76.  Oth&rJfuqyuiiititt  ^  (Kt  DMurftanof-Diuniaf  FoKo/um ^  tho 
Forot  Componmtt.-'rSohiM  has  shown  that  diaturbancea  of  the  force 
components  present  a  distribution  over  the  various  months  of  the 
year  very  similar  on  the  whole  to  that  whioh  Ja-  exhibited-  by  die* 
turbanoes  of  declination.  He  haa  likewise  ahown  that  disturbancea 
of  the  force  components  present  a  distribiition  ovw  various  years 
similar  to  that  exhibited  br  diaturbancea  of  dediBation.  Finally, 
we  mayprobablv  oondude  that  dlBturbancsa  of  the  force  components 
are  snialleat  at  uiose  portions  of  the  earth's  surfSMs  where  clisturb- 
aaces  of .  the  declination  are  sma]lest»  and  largest  at  thoss  portions 
where  such  distorbaness  ars  laigsst 

77.  Anmuai  and  StuUammuai  FariaHon  ^S^rkonial  Font  amd 
D^— Broun  {Trans,  May,  Aml  ltf<ii.'for  1861)  haa  disouased  the 
rssults  obtained  by  Sabine  at  his  m^gnstioal  staoons,  and  haa  shown 
that  differential  and  absolnta  obssifstiaiis  aorss  in  teUing  us  that 
the  horizontal  force  is  smallest  at  the  saimioxes  snd  grsatei 
the  solstioes.  Whippls  has  isosotly  obtaiDsd  ths 
the  Kew  observations. 

We  iiave  deduced  ths  foUowiag  table  (XIX.)  torn  ths  various 
absolute  determinationa  that  have  besn  mads  at  SIndry  plaoss.  In 
it  tits  amrasl  snd  senuannusl  variations  of  deoHnation,  Aorisoatal 
Ibres,  and  dip  are  exhibited,  .''inereass"  d«nMia£  a  posh  to  ths 
'  and '*dserBsss''apushtothseast  Ths  msuod  of  obtaining 
haaalrsady  bsen  indicated  in  H  M,  67. 
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71  In  diaconuiff  tii«  nsnlts  of  thia  table  ve  iIiaII  aMDme  tlutt 
tfaf  ran  ftcti,  ai|a  in '  all  probability  acta  indirectly^  upon  the 
numtie  ■yatsm  of  the  earth.  Thu' point  will  afterwards  be 
foittar  examined;  Heanwhilei  aauming  thia  indirect  actipn  of  the 
MD,  and  aanuning;  to  fix  onr  thonghta,  that  it  ia  in  doae  alliance 
vith  the  oonTeetion  ayatem  of  the  earth'a  atmoaphrre,  we  can  readily 
iaiiciBe  that  anch  aolar  action  would  act  moat  atrongly  on  the 
artl't  magnetie  |K>lea  at  the  aoliticea,  and  that  in  the  June  aolatioe 
tbi  ^le  or  polea  in  the  northern  hemiaphere  and  in  the  December 
lolstioa  thoee  in  the  aonthem  hemiaphere  wonld  be  moat  affected. 
Kow  a  atroQg  action  of  thia  kind  npon  either  magnetic  pole  may 
ffvll  bt  preaoined  to  ineraaae  the  genwal  magnetiam  of  the  earth,  or 
it  kaat  that  portion  of  it  which  ia  moat  reamly  affected  by  external 
iction,  that  la  .to  eay,  the  induction .  ayatem.  Again,  if  the  aolar 
aacaeCie  influimce  ia  connected  with  the  conroction  currenta  of  the 
iirui,  V0  can  readily  imagine  that  the  influence  in  the  northern 
kntiphara-  where  there  ia  much  land  ahould  exceed  that  in  the 
loothem  hemiaphere  where  there. ia  much  water. 

If  thaea  viewa  be  reaaonable  we  might  expect  two  thinga  to 
(oDov:— (i)the  earth'a  induction  ayatem  ahoula  be  atronger  at  the 
•obtioea  than  at  the  equinoxes,  and  (8)  it  ahonld  be  more  especially 
strong  at  the  June  aolatioe,  when  the  aun  acts  in  the  northern  hemi- 
iplere.  We  moat  bear-  in  mind,  however,  that  so  raat  ia  the 
nrth  that  a  atimnlua  applied  to  ita  partidea  most  auaceptible  of 
Eignetiam  may  not  be  inatantaneoualy  propagated  throughout 
itmaai,  but  that  time  may  enter,  aa  an  element  of  the  quoation, 
ia  vhichoaaiL  inaamnch  aa  the  action  of  the  aun  at  the  June  aolatice 
ii  IB  the  northern  hemiaphere,  a  atation  near,  the  aouth  pole  may  not 
fillj  partake  of  the  magnetic  effecta  of  thia  action. 

79.  An  hypotheaia  of  thia  nature  would  appear  to  be  conaiatent 
with  the  reaulta  of  Table  XIX. 

In  the  iiiat  place,  if  the  earth  ahould  become  atronger  aa  a  magnet 
m  one  or  in  both  of  ita  magnetic  ayatema  thia  would  show  itaelf  by 
a  ineraaae  of  horisontal  force  at  leaat  in  all  auch  atationa  aa  those 
It  which  absolttta  obeenrationa  are  made.  An  influence  which 
iicreaaaa  the  horizontal  force  at  theae  yarioua  atationa  ia  therefore 
utorUly  regarded,  and  waa  resarded  by  Broun,  aa  one  increasing 
tb  itrangth  of  one  or  both  of  ue  magnetic  ayatema  of  the  earth — 
vhethar  of  one  or  of  both  will  preaenuy  appear.  We  may  therefore 
uRnna  from  our  oboerrationa  that  one  or  both  of  the  earth'a  nuLg- 
Mtie  mtama  are  strongest  at  the  solstices. 

In  the  nsxt  place  we  may  imagine  that  the  changee  of  dedination 
ttd  dip  which  the  table  exhibits  as  occurring  at  the  solstices  are 
tba  Tafj  changes  which  would  be  wrought  in  theie  elements  by  an 
bcnaae  of  power  in  the  earth.  For  we  aee  Te^  well  that  an 
iacnaae  of  horisontal  foroe  at  the  varioua  atationa  may  be  regard^ 
H  denoting  an  increaae  of  the  earth'a  magnetic  power.  We  auinot, 
Wierar,  aee  with  equal  facility  what  changee  would  be  producSd  in 
tiM  derHiiation  and  din  by  an  increase  in  power  of  one  or  both  of 
th»  nagnetie  systsms;  out  we  may  well  imagine  that  auch  changes 
•Cthaaa  alsmsnts  as  are  fonnd  to  accompany  an  increaae  of  horizon- 
lU  fofoa  are  these  that  denote  an  increaae  m  the  earth'a  power. 

Wf  hsTS  tlkua  ascertained  the  probable  nature  of  thoee  changee  o( 
tha  thne  eksBsnta  which  denote  an  increaae  of  power.  How  it  wHl 
biBotiBed  from  the  table  that  the  effect  at  the  June  aa  compared 
vith  that  at  the  December  aolatice  ia  of  the  oppoaite  nature  to  the 
cfleet  at  the  equinoxea  as  compared  with  the  solstioea,~that  is  to 
■7,  the  earth  is  more  poweriUlv  affected  in  June  than  in  December, 
^  only  weU-established  exception  to  this  being  Hobart  Tbwn  in  the 
br  aoQth.  But,  assuming  that  time  is  sn  element  in  the  develop- 
not  of  thispreponderating  influence  acting  in  the  noitii,  it  is  easy 
to  iaa  lAy  Hobart  Town  should  not  exhibit  its  frill  effect 

Itnmamsto  determine  from  the  observations  themselves  whicn 
4  the  msgnetie  systems  it  is  that  exhibits  these-  osdllatibns. 
jailesv  would  of  ooorae  point  to  the  induction  ayatem,  but  it  ia 
destasle  to  determine  thia  from  the  observations  themsailves. 

Ia  1 54,  when  discussing  the  distiirbance-diuma!  variation  of 
^•diBitien,  it  was  fbond  that  Toronto  and  Kew  may  b^  nnarded  as 
«  one  Bde  oT  the  SIbeiian  pole,  while  Peking  Nertohmsk,  and 
P«hayaie  on  the  other.  Now,  if  it  be  this  pofo  that  is  influenced 
^tfaeeaeaiationsimdsr  discussion,  we  might  expect  tiiatthe  influ- 
iBea  SB  declination  at  Toratttd  and  Kew  should  be  the  opposite  of 
^  at  Tkfvsadram  and  Bombay.  We  find  by  the  table  that  this 
«^eM^snd  wears  thus  in^ed  to  attribute  theee  changes  to 
^8Q«ia«iMtiadortUA2iMri^.poK    {t  wovdd  this  appear 


that  tho  observations  of  Table XIZ.  bear  oat  the  piovisional  working 
hynothesis  which  we  have  ventured  to  introdnoe.  It  is  quite  pos- 
sible that  these  remarks  may  not  stand  the  test  of  more  complete 
inoniiy,  but  they  are  here  introduced  rather  as  denoting  a  method 
of  looking  at  the  subject  which  ought  we  think  to  be  pusued  than 
as  embodying  conduaiona  of  a  final  nature. 

80.  ^€d  of  the  SUOt  qfih$  AmV  Stmf^  wxm  Os  AbtoluU 
Magnetum  of  the  Earth.  ^^9  have  now  to  consider  whether  the 
state  of  the  sun's  surface  permanently  influencea  tiie  magnetism  of 
the  earth.  It  will  at  once  be  aeen  that  any  such  action  will  appar- 
ently manifeat  itself  as  an  oscillation  in  the  secularchange.  We  must, 
however,  caref^iUy  guard  ouraelves  sgainst  premature^  concluding 
that  it  implies  a  variation  in  ths  amount  of  true  seculsr  chsnge. 
There  may  be  two  distinct  thinga — true  aecular  change  due  to  one 
cauae,  and  action  depending  on  aun-apota  due  to  anouer.  Theae^ 
from  the  nature  of  the  case,  are  neoeaaarily  mixed  up  together  in  the 
yearly  changea  which  we  examine;  it  doee  not,  however,  fdllow  that 
there  ia  any  real  identity  between  them.  We  ahall  now  give  one 
example  of  the  method  to  be  pursued  in  the  attempt  to  detect  a  solar 
influence  of  thia  nature.  Let  us  turn  to  Table  III. ,  and  take  the  decli- 
nation yearly  values  at  Toronto  from  1856  to  1871.  Subtraeting  the 
value  for  1856  from' that  for  1871,  we  find  that  the  westerly  deoUDa> 
tion  had  increased  in  fifteen  years  61'*6,  that  is  to  say,  at  ths  mean 
rate  of  8' '44  per  annum.  Again,  the  averaoa  declination  fbr  the 
sixteen  years  1856-71  ia  2*  20'*  8  oorreaponding  to  the  epoch  at 
tiie  commencement  of  the  year  1864.  Taking  the  aveiags  valne  and 
epoch,  andalao  the  average  yearly  increaae  above  aretL  we  are  aUe 
to  conatruct  the  following  table  (XX )»  in  which  calculated  and 
obeerved  values  at  Toronto  are  compared  together:— 


Ohaerred. 

f^alfBlrtm^ 

ZMfltoaaoai 

18M 

•     / 

1  M-ao 

IM-OO 

-H-88 

1857 

S    CM 

in*44 

-H9-08 

18M 

S    4-M 

9    1-88 

-!.»•« 

1859 

S    7*40 

9    8-89 

■^»'«• 

1880 

S  10-80 

9    8-78 

+1-84 

1861 

9  14*40 

919-98 

+9*90 

1889 

t  15:70 

9  18-84 

-hO-08 

1888 

t  1910 

9  19-08 

-h8i» 

1884 

9  91-90 

9  99*89 

-0*89 

1888 

9  94-80 

9  9S-9f 

-lit 

1888 

9  97-80 

9  99H0 

-1-80 

1887 

9  99*80 

9  89-84 

-t-o« 

1888 

9  SS-90 

9  88-98 

-8-8t 

1888 

9  87-10 

9  98*71 

-9-«t 

1870 

9  41*90 

9  4818 

«l-96 

1871 

9  47*90 

9  48-80 

-H'88 

It  may  be  gathered  from  this  table  that  the  yean  which  corre- 
spond to  minimum  aun-apota  have  in  the  last  column  a  greater 
negative  or  lower  positive  sign  than  those  which  oonespond  to 
maximum  sun-spots,  and  hence  we  may  conclude  that  at  Toronto  the 
tendency  of  many  sun-apota  ia  to  increaae  the  weeterly  diadination. 

81.  Performing  a  aimilar  operation  fbr  all  those  caaes  in  whioh  wo 
have  a  sufBdenUy  extensive  series  of  obssrvations  to  work  upon,  wo 
obtain  the  following  table  :— 

Tablb  XXI.— Ji^ee<  </  NuiMrmu  Sw^SpoU  m  th*  Fahut  ^ 
Magnetic  JBUuimUe, 


StetloB. 

DeellnaUon. 

Dip. 

Kew 

ToroBtc 

Hobart  Town. 

Cape  of  Ooo4  Hope. 

Increaae. 

Incraaaeu 

InerBaseOX 

Decnaaei 

InerMMO. 

Ineraaae. 
Unoeitaln. 

laenaae. 
inaraaaa. 
lacraasa. 

82.  We  have  good  grounda  for  aupposing  that  the  sun  b  iMSt 
powerful  when  there  are  numerous  spots  on  his  surfaos,  and  thermirB 
tiie  above  table  repreeenta  a  atate  of  thinga  which  womay  im^^ 
to  be  caused  in  one  way  or  another  by  increaaed  aolar  poiw.  -^ow 
the  moet  natural  hypothesis  is  to  imagine  that  an  increass  of  apolB 
acts  in  produdng  an  increase  of  distorbanoea,  and.  tiiat  for  thoss 
stations  at  which  tho  disturbances  tsnd  on  the  whole  to  aflbet  the 
elements  in  a  definite  direction  there  will  be  left  behind  apsraMmant 
effect  in  this  direction.  A  comparison  at  Tabl*  XXI.  with  TM^ 
XII.  wOl,  however,  show  tbat  this  explanation  is  not  valid.  Vkv 
instuMSb  at  TbRmto  and  X«w  distarbuioes  tend  mther  to  dimhii^ 
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than  toiDcntM  the  wettorly  doelinatioii,  while  the  effect  of  nnmer- 
ons  sun-epote  ie  to  increua  it  Again,  at  the  Gape  the  tendency 
c^distniMnceais  to  increaao  the  weaterly  declination,  while  that  of 
anmarooa  aan-apota  i»  to  decrease  it  At  Trerandnim  again  (if  we 
jadge  of  it  hy  Borahay)  thf  effect  of  diaturhances  will  be  to  increase 
the  eaaterly  declination,  while  that  of  sun-spots  is  to  decrease  it 
il^aiii,  it  is  believed  that  at  Kow  ancLToronto  the  supposed  distarb- 
anoe  effect  on  the  dip  agrees  in  character  with  the  sun-spot  effsct 
On  the  whole,  therefore,  there  is  no  definite  relation  between  the 
two  effects. 

Kow  if  we  take  Hobart  Town,  the  Cape,  and  Trevandnun  in  the 
ahore  table,  we  find  from  Table  XIX.  that  these  stations  seem 
to  indicate  that  the  magnetic  state  of  the  earth  is  most  powerful 
at  times  of  maximum  sun-spota.  Kew  and  Toronto,  howeyer, 
so  far  as  declination  and  dip  are  concerned,  appear  to  go  the 
other  way.     If;   howeyer,   we  suppose  that  during    the  seyeral 

Jears^  of  maximum  sun-spots  the  American  pole  as  well  as  the 
iberian  is  affected,  and  that  on  such  occpaions  of  long  continuance 
the  former  has  more  influence  than  the  latter,  we  shall  be  able  to 
reconcile  our  resulto  with  the  hypothesii  of  increased  solar  action. 
We  can  understand  too  that  time  must  be  an  important  element  in 
anyinfiuenoe  communicated  to  the  American  pole,  an&  that,  although 
such  influence  might  be  apparent  at  Toronto  and  Kew,  which  are 
eomparatiyely  near  the  pole,  it  would  not  be  apparent  at  the  other 
lUtions  of  Table  XXI.  We  shall  recur  to  this  subject  when  dis- 
cussing secular  change. 

Yabiovs  Phenombita  oonkeotbd  wrm  tbb  Sun  avd  with 

TXBKISTBIAL  IfAOKBTiaif. 

BS.  Clomutt  %%  Tinu  Mween  Solar  Changta  and  JiagneHc 
JH$lurhanees.—Loomi»  {American  Journal  qf  Science,  yoL  1.) 
has  registered  the  extent  of  sun-spots  for  the  six  days  preceding 
and  following  each  of  the  great  magnetic  disturbances  at  Green- 
wich, and  has  compared  Qiese  yalues  with  that  for  the  yery 
day  of  the  disturbance.  In  this  manner  he  has  tieated  all  the  days 
of  great  magnetic  disturbance  at  Greenwich  for  a  period  of  twenty- 
three  years,  with  the  exception  of  those  cases  in  which  yerv  fe'.y 
obsenrations  of  sun-spoto  were  made.  The  cases  of  disturbance 
thus  treated  amount  to  one  hundred  and  thirty-fiye,  and  the 
following  result  has  been  obtained :  — 

Tablb  TLXIL—Sxieni  ^Spotted  Solar  Surface, 

Dsja  befoce  Storm.  itonn.  Dajrt  after  Stona. 

•       C4S»1  lt94Cl 

USDft^  }i7-«  60-1  M-8  M«  0f8  M**      $T9      4»-0  tfl  4»-t  45-«  48S  MS 

From  this  result  Loomis  draws  the  following  conclusions: — 

il)  great  disturbances  of  the  earth's  magnetism  are  accompanied 
ty  unusual  disturbances  of  the  sun's  surface  m  the  yery  day 
of  the  magnetic  storm ;  (2)  the  great  disturbance  «.f  the  sun's  surface 
which  acfompanies  a  terrestrial  magnetic  storm  is  .jenerally  heralded 
by  a  smaller  disturbance  three  or  four  days  preyious,  succeeded 
by  a  oomiMiratiye  calm  which  immediately  precedes  the  magnetic 
storm. 

84.  There  is  one  instance  on  record  of  a  sudden  solar  change 
which  was  pitetically  simultaneous  with  a  magnetic  disturbance.^ 
On  September  1,  1869,  a  littie  before  noon,  R.  C.  Garrington 
was  obeenring  by  means  of  a  telescope  a  large  sun-snot,  when,  to. 
quote  his  own  words — 

**  WRMn  the  arsa  of  the  great  north  ffronp  (the  rise  of  which  had  invrlonsly 
eselted  gtMral  remark)  two  patches  of  Intoniolf  bilffht  and  whita  ll(ht  troke 
•Ot.  ...  I  noted  down  the  Hme  hjr  4he  chronometer,  and,  accioff  the  ontbant 
lo  ho  verj  raplflljr  on  the  Inenaia.  and  heinjt  aomawhal  flntrlod  br  the  earprtao, 
1  hartflf  ran  to  cM  loma  one  to  witnoM  the  axhlWtloa  with  na,  and  on  raCamlne 
•ithin  slztjr  Moonds  wu  mortifted  to  And  that  It  wa«  already  nach  chanced  and 
anfeeblMl.  Vary  ahortly  aftorwards  the  la»t  trace  waa  gone;  and,  although  I 
maintained  a  alrict  watch  for  nearly  an  honr.  no  recnrrenea  took  plaee.  .  . .  The 
iBriant  of  iha  flrat  outbnnt  was  net  flftaen  •ecoiida  different  from  11^  iga  Orecn- 
wMi  mean  time,  and  11^  IS*  waa  taken  for  the  time  of  diMppaaranoa.  In  this 
lapo  of  flremlnntes,  the  two  patehea  ef  light  traversed  a  epece  ef  about  tS.OOO 
■illos,  ...  It  was  Imposatble,  oa  flrat  wltnes^ng  an  appaaranoe  eo  similar  to  a 
— ddon  oontaicretlon,  not  to  aspect  a  consldersbto  rvsnlt  In  the  way  of  alteration 
of  the  gotstts  of  the  grmp  In  which  It  ooenrred ;  and  I  waa  cortauily  sarpilaed, 
ea  rsfonliig  lo  the  sketch  which  I  had  caraAiIly  and  aatlsfaetorlly  finished  before 
the  eeenfTsnc*.  at  finding  myself  unable  to  recognise  any  ciiange  whatoTer  ae 
^rlng  taken  place.  The  imprpaslon  lefi  npon  me  le  that  the' phenomenon  took 
ploea  Id  an  eloTation  conaMerably  abore  the  general  snrfsce  of  the  sim,  and 
aaserdlngly  sHogether  abore  and  orer  tin  great  group  hi  which  It  wrt  aeea  pro* 


'*  It  haa  bean  Tory  gratifying  to  ne  to  learn  that  Mr  Hodgaon  chanced  to  be 
OMerrtag  the  eua  at  his  hduse  at  Holloway  oa  the  same  day,  aiid  to  hear  that  ha 
jrae  a  wttaoee  of  what  be  alao  eoaaldored  a  rery  remarkable  phenamenon." 

At  the  very  moment  when  Garrington  obsenred  this  pheno- 
Bsenon  the  throe  magnetic  elements  at  Kew  were  simultaneously 
dlstoHMd.  This  disturbance  occurred  as  nearly  as  possible  at 
11^  15*  A.M.,  affecting  all  the  elements  simultaneously,  and 
OMnmencing  quite  abruptly*  The  first  or  most  abrupt  portion  of 
tilt  diatarbance  lasted  only  about  three  minutes  for  all  the 
flamentB ;  but  after  that  there  waa  a  more  gradual  change  in  the 

>  /Mr,  fVwef,  Verember  Si.  1861, 


same  direetiA  Wore  the  eunre  turned.  This  more  gradual  con- 
tinuation of  the  first  sudden  moyement  lasted  about  sayen  minntsB 
for  all  the  elementa  This  msimetio  disturbance  waa.  howeyar, 
in  reality  a  email  one,  and  was  followed  by  a  very  great  (liatiirbanoe 
which  took  place  not  many  hours  afterwarda. 

85.  SimuUaneitif  of  Changes  (/Itorixonial  force  ai  Various  ParU 
qf  the  Sartk.^Yf9  haye  already  (f  79)  alluded  to  the  superiority 
of  the  horizontal  force  in  indicating  by  its  changea  what  ia  taking 
place  in  the  magnetic  system  of  the  earth.  If  this  system  be 
strengthened  as  a  whole  we  shall  no  doubt  find  the  horixontal  force 
increased  in  yalue  at  our  yariona  stationa,  while  if  the  earth'a  power 
be  weakened  as  a  whole  we  shall  find  the  horizontal  force  dimimshed,- 

Bronn  has  discussed  this  sulgect  at  great  len^  in  a  memoil 
already  mentioned,  and  has  embodied  his  obseryationa  in  numerical 
results  from  which  the  following  table  has  been  extracted:— 
Tablb  XXIII.— Z>tit7y  Means  qf  HoriwonteH  Force  ai  JfaJbntouM, 

(H.),  Trevandrum  (T.),  Singapore  (S.),  and  Jfobart  Toum  (H.). 


1S44. 

M. 

T. 

8.    1    H.    1 

1844. 

M. 

T. 

& 

E. 

Mai«h    1 

tl-40 

07-42 

l«'40  1  ie-4<  1 

UarehU 

21-80 

n-»4 

18-74 

18-19 

n         * 

18-S4 

M-24 

1418    18-08  1 

18 

20*11 

07-09 

17-84 

17-08 

»         « 

KM 

0«-42 

1448 

14-48 

j^ 

18 

21-78 

08-44 

18-26 

18*4i 

M             » 

11 -43 

04*4S 

12-79 

10-04 

j^ 

90 

22-00 

07-83 

17-24 

18-90 

U             « 

IS-M 

01-84 

10-42 

8-88 

j^ 

21 

23-14 

08-08 

18-84 

17-08 

t 

lt-99 

0I-12 

12-87 

8-88 

^, 

29 

22-47 

08-14 

18-84 

18-19 

« 

K-M 

OfSl 

18-88 

11-40 

^^ 

24 

22-80 

08-48 

18*78 

18-88 

10 

I91> 

04-2S 

14-87 

14*07 

24 

23-71 

10-08 

18-76 

18-94 

»       " 

]7*64 

M-87 

14-87 

18-87 

98 

24-29 

00-48 

90-98 

9010 

»    w 

18-M 

06-28 

14-01 

14-23 

,, 

97 

22-24 

10-81 

18-83 

19*83 

n       M 

n-ss 

09-» 

17-88 

18-18 

„ 

98 

22-18 

07-42 

17-78 

18-78 

*      14 

n-es 

lO-Cl 

18-80 

17-81  1 

98 

-4-07 

0*-40 

11-44 

7-88 

.>      lA 

1312 

10-00 

18-83 

18-84  1 

If 

81 

17-OC 

02-97 

11-81 

10-97 

This  table  shows  a  considerable  likeness  between  the  daily  changea 
of  the  horizontal  force  at  the  four  stations.  For  inatanoe,  we  baya 
a  minimum  which  occurs  on  March  5  at  Hakerstoun  and  March  6 
at  the  other  stations ;  we  haye  likewise  a  well-defined  maximum 
occurring  at  all  stations  on  March  14,  and  another  occurring  at 
Treyandrum  on  March  25,  and  at  the  other  stations  on  Mardi  26. 
Finally  we  haye  a  well-defined  minimum  occurring  at  lyeyandznm 
on  March  81,  and  at  the  other  stations  a  day  earlier. 

Broun  has  extended  a  similar  treatment  to  daily  means  for 
eyerv  "hour,  and  fig.  88  oonyeys  a  good  idea  of  tiia  amount  of  simnl- 
taneity  which  obtains  in  the  changes  of  such  yaluea  of  horizontal 
force  at  stations  far  apart 

86.  Jiecurrenee  qf  JHsturbanees  at  Intervals  qf  about  Tventy-six 
Days. —Brcnn*  and  likewise  Homstein*  haye  obaeryed  that  there  is 
a  tendency  in  large  mafnetic  changes  to  i^ur  at  intenrals  of  about 
twenty -six  days.  At  fust  it  was  natural  to  snppooe  that  we  haye 
here  a  magnetieal  indication  of  the  true  time  of  the  sun's  synodical 
rotation,  the  intenral  between  two  disturbancea  denoting  that  which 
elapaes  between  two  presentations  to  the  earth  of  a  pepnliarW 
powerful  solar  meridian.  It  seems  unlikely,  howeyer,  that  there  la 
a  really  permanent  one-sidedness  of  this  kind  in  our  luminary;  but 
the  reault  of  obsenration  seems  to  ahow  that  for  a  limited  period, 
say  two  or  three  years,  cert^n  meridians  of  the  sun  appear  to  be 
peculiarly  powerful.  The  cause  of  this  we  shall  not  here  discuss, 
out  simply  treat  the  phenomenon  4t8  a  fact  deriyed  ttom  obeenration. 
Broun  in  his  paper  aboye  quoted  (Philf  Trans,,  1876)  makes  tha 
following  remarks :~ 

"  We  hsTS  Boen  that  when  one  aide  ef  the  sns  b  preaented  to  the  earth  the 
nagnetle  force  of  the  latter  to  greater  than  when  the  other  eMa  to  tuned  tovarda 
ns;  we  may  area  say  that  the  iafeendty  to  greatest  for.  a  gives  solar  werhlton: 
thia,  hovoTer.  may  be  elm^  an  Integral  cffeei  reaulUng  from  the  actlem  dna  te 
all  the  meildiana.  But  can  we  anppoae  when  a  great  and  anddw  laereaaa  or 
dlmlnutloa  of  the  earth's  magneOo  force  occurs  that  this  to  inoduoed  by  eeme 
change  oceairtaff  en  a  partlenlar  eolar  n..rldhuif  Thto  doee  not  eeem  at  aB 
Impruhabte, 

*'  tn  order  te  examine  the  facta,  all  the  eases  were  noted  daring  the  years  18l4 
and  1848  hi  which  the  dally  mean  hoilxontal  foroe  diminished  one-thonaandth  ef 
Us  whole  Tslne  within  an  Interral  of  three  days;  they  were  fonnd  to  be  twonty>> 
eight  hi  nnmbcr.    If  wo  call  tlie  solar  meridian  preaented  to  na  eo  the  let  Jannan 


1844  tlie  sero  meridian  (OX  and  consider  tlie  time  of  roTaUon  to  bo  tWMty-aU 
dsya,  and  that  there  ato  twenty-six  morldUns,  we  find  that  the  eolar  morfdlane 
preaootad  to  as  when  these  great  moTements  oocnn-cd  may  be  ermaged  In  a  few 
groups,  aa  ia  the  following  table**  (TaUe  XXIV.,  p.  177). 

*«  An  examination,"  contlnaea  Broon.  *•  of  this  Ui4e  will  ahow  that  nteriy  haU 
of  the  great  changes  began  wlien  the  eighth  mrrldlan  after  the  aero  had  leased, 
while  fiTo  began  near  the  twelfth  after,  and  five  near  Iha  acre  Itself.  ...  If 
any  doobt  existed  as  to  the  poeslblUty  of  these  being  mere  accidental  coladdance^ 
It  would  bo  remitTed.  I  think,  by  a  consideration  ot  cho  merited  snnrteeloB  eecoi^ 
ring  between  July  31  (Ko.  18)  and  Docembrr  11,  1844  (Ko.  S8)l  .  .  .  If  we 
neglect  the  tvo  cases  of  July  81  and  August  M,  which  commence  at  4-8  end  4-4 
respoctlTely,  we  hare  flva  casea  of  auceoaslva  eolar  rotations  la  whkh  the  dlmlno- 
tloiis  of  Intensity  began  on  the  -1-8  day.    Thto  exact  recurrence  al  the  end  ef 

twenty-six  dayr    ' "-'  ' 

actions  are  i~ 
days. 

"  An  examination  wDI  show  that  the  anddeii  dimlnationa  of  tenasMsl  SMceeOe 
feree  are  la  nearly  every  case  pieeaded  by  a  sadden  lacreaae.** 

In  the  aboye  extract  we  haye  giyen  the  author's  exact  worda,  tmt^ 
while  thinking  with  him  that  theae  actiona  are  dna  to  the  son,  it 
does  not  appear  to  ua  to  follow  that  the  time  of  the  ann'a  gotatksi 


days  of  a  marked  diminution  of  force  prsTca,  It  seems  to  me, 
all  due  to  the  sun,  whose  time  of  roUtlon  mast  be  neartv  t« 


tost  be  neartv  twcaty-aix 


e  na.  JTe^..- Angoet  1848|  ntt.  JYem^  Ult 
•  fffima  4MA  A,  Jaae  18,  mu 


Ogle 
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b*  BMrly  timity-dx  da ji.  This  asramM  that  Um  mwidian 
of  poculitf  power  is  fixed  on  the  eoUr  soiftoe.  It  doee  not,  howerer, 
•eem  imponible  to  ima^e  that  such  a  meridian  may  hare  a  proper 
motion  ot  its  own,  and  indeed  the  planetary  hypothesti  of  the  origin 
of  flton-spots  woold  rather  lead  to  this  conclusion.  But  if  tlus  be 
the  case  we  ahall  be  unable  to  deduce  from  recurrent  magnetic  dis- 
iarbanoes  the  true  Talue  of  the  period  of  solar  rotation. 

87.  R^i^Uiaiu  ^  Magnetie  dhange$,^J,  B.  Gapello,  director  of 
thia  lisbon  obserratory 
{Ptoe.  Boy.  Soe^  October 
1868),  has  remarked 
that  at  periods  of  dis- 
turbance there  are 
nearly  synchronous 
morements  of  the  de- 
dination  needle  during 
eorresponding  hours  for 
tw«b  three,  or  more 
days.  He  thus  describes 
these  phenomena: — 

•^In  seoM  CHM  tbe  rs- 
pfltlttoa  it  onlj  In  two  or 


i%  olhan  tbar*  an  tme 


of  leMtltfOB  of  MMIM 

dantloa. 


tmKinllj  atmilBr,  tbeir  phuet 
bdBff  ••  SMflUUd  tliat  In 
■DV««MMthcir  Idontltr  eaa 
eal7  be  neoaBlMd  hr  a 
rtry  taHautm  bkrutOtMon. 
Tlw  MMOM  parloda,  wlica  n- 
jBled,  htcn  aot  elwaja 
the  Mna  tflfUl  dnnUlon ;  nor 
te  thej  reeomnB«noo  at  tho 


vwTtoff  f ran  a  f ov  mlnntaa 
to  two  or  tiUM  howa.    Wo 


loBf  to  the  mcbt  hoars, 
ttaft  la  ">  aajr,  tboaa  hotua 
'       lOftlM 


appear  to  te  any  wall- 
OKrked  ropedttonaL  Thora 
era  twaotj-ffonr  azamploa 
mem  alToa.  SItooa  of  vhlch 
ahov  repatttlsn  on  two 
tfari,  oight  OB  thrao  da.r% 
aad  oalj  eaa  wbora  tho 
carro  appaara  ropoiU^  fur 
lav  daft.  It  appoon  that 
1 1  tho  faeta  cxhlUtM  la 
tbcao  ezaraplaa  ajirca  vUh 
tbo'  eonalcal  tbeonr;  ' 
raaao  (axlaUng  la  tlia  aaa 
••r  la  apoea)  oppcara  to  eon- 
tiaao  aomoHncadorloctwo, 
ihrso,  or  aoToral  dnjra  with- 


dut  ortba  pTBcodlng  dajn' 
Stewart,  having  com< 
pared  Gspello*s  eurres 
with  the  corresponding 
tnces  of  the  declina- 
tion at  Kew,  found  that 
tiie  Lisbon  distnrb- 
asoes  are  almost  in- 
variably reproduced  at 
Kew  at  the  same  time, 
only  to  a  greater  ex- 
tent, and  abo  that  the 
same  amount  of  simi- 
larity which  thevarious 
loabon  curves  exhibit  b  exhibited  in  the  corresponding  Kew  curves. 
The  strongest  point  in  fiivour  of  the  hypothesis  is,  he  thinks,  '*  not 
so  mnch  the  repetition  of  a  single  disturbanoe  as  the  repetition 
«f  a  complicated  disturbance  in  most  if  not  all  of  Its  sinuosities." 
Bsvsnl  examples  of  this  occur  in  the  .diagrams.  It  would  seem 
fiiat  something  of  the  above  nature  was  suspected  by  Humboldt, 
Che  earliest  investigator  of  disturbances.  Humboldt  was  astonished 
t»  disoow  the  frequency  with  which  hoctumal  perturbations 
•ceonedf  sometimes  recomng  at  the  same  boor  on  several  soocessive 
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Tablb  XXIT-Omss  in  whiA  the  EotOCb  MagnetU  Fbret  dimtn. 

Kaof 
Com. 

Data 
(Jm.1, 
1844-^. 

Changa 
ofPoroa 

dKd. 

thoa- 

aandiha. 

StolO. 

ltol4. 

-8to+l 
andothara. 

1 

S7to   89 

-860 

+8  to  +10 

S 

110  to  lie 

-104 

+11  to +19 

t 

141  to  148 

-107 

+11  to  +19 

4 

189  to  190 

-116 

+7to-H8 

s 

9U  to  914 

-175 

+0to+  6 

• 

191  to  299 

-130 

+18  to  +14 

T 

967  to  970 

-110 

+7  to  +10 

s 

979  to  974 

-104 

+18  to  +14 

9 

999  to  294 

-968 

+«to+8 

10 

898  to  895 

-180 

+18  to +14 

11 

861  to  864 

-165 

-8to    • 

u 

878  to  875 

-910 

+»to+U 

IS 

883to88A 

-168 

(_6to-^ 

14 

416  to  417 

-118 

Oto+l 

U 

467  to  468 

-800 

-lto+1 

16 

«96to898 

-110 

+410+  S 

17 

070  to  071 

T-104 

-9,to  -1 

18 

0nto08O 

-102 

+9to+  9 

19 

600to604 

-101 

+0to+  8 

20 

606to007 

-109 

+8to+  9 

11 

639to688 

-108 

+8to+  9 

93 

646to648 

^196 

(-4  to -9) 

18 

6<8to658 

-118 

+8to+  9 

94 

668  to  670 

-100 

(.8  to  -6) 

90 

684to687 

-100 

+8  to +10 

98 

696  to  698 

-110 

(.6  to  -4) 

n 

702  to  708 

-991 

-Oto  +1 

1    « 

710  to  719 

-199 

+8  to +10 

nights  (Walker's  Magnetitmf  p.  80).  We  would  make  two  sug- 
gestions before  dismissing  this  subiect 

0}  If  we  imagine  that  these  changes  ape  caused  by  the  solar 
influence  acting  vertically  on  some  susceptible  region  of  the  earth, 
then,  inasmuch  as  they;  occur  at  the  eveniijrg  ot  early  night  hours, 
this  ngion  must  lie  considerably  to  the  west. 

(2)  Tne  region  must  also  have  a  prorer  motion  of  its  own  (see 
Oapello's  remark).  Is  it  possible  that  this  proper  motion  is  on 
the  whole  from  west  to  test, — a  motion  whip^  we  know  is  pursued 
by  meteorological  weather,  and  in  which  it  is  ima^ned  (S  o2)  that 
magnetical  weather  as  defined  by  us  likewise  participates  t 

88.  Compariaon  qf  Dedinaiion  Changet  ai  StaiKnIig  mar  «uh 
oCAtfT.— Messrs  Sidgreaves  and  Stewart  {Pn>.  Roy,  Soc^  October  1868} 
have  compared  together  certain  curves  of  the  Kew  and  Stonyhurst 
declination  magnetographs.  These  magnetographs  are  of  the  ssme 
pattern,  and  it  was  found  that  on  ordinary  occasions  the  declination 
traces  at  both  stations  were  precisely  alike.  This  was  confirmed 
by  placing  the  curves  the  one  over  the  other,  when  they  were  found 
to  ooincioe  even  in  their  most  minute  features.  In  times  of  dis- 
turbance, however,  it  was  found  that  the  motions  exhibited  by  the 
Stonyhurst  curves  were  greater  than  those  at  Kew,  and  this  excess 
of  Stonvhurst  over  Kew  depended  not  so  much  on  the  absolute 
size  of  the  disturbance  as  on  its  abruptness. 

This  feature  of  the  comparison  is  exhibited  in  the  following 
table  (XXY.),  in  which  the  excess  of  Stonyhurst  over  Kew  in  scaile 
divisions  is  compared  with  the  abruptness  of  the  disturbance,  this 
element  being  measured  by  the  changes  occurring  in  unit  of  time:— 


Gronpl. 

Gronpn. 

GroapUI. 

OroapIV.      ] 

Exeaaa 

(oodorO^ 

Abrupt- 
nesa. 

Ezcaaa 

(undar 
10). 

Abnipt- 
nesa. 

EXCOM 

(nnder 
90). 

Alnpt- 

EzceM 

(aborra 
90) 

Abropt- 

8-7 
8-4 
4-0 
81 
81 
9-9 
1-8 
8-8 
O-l 

4-9 

9-8 
8-8 
8-8 

8-7 
8-8 

6-8 
4-7 
41 

10 
10 
11 
10 
10 
15 
11 
18 

•» 

0 

T 

0 

•8 

8-4 

4'9 

7-4 

.     91 
90 

20 
90 
21 
91 
29 
M 

7-8 
2-9 

10-7 
7-0 
8-6 

111 
9-6 

Moans  10 

8-7 

8*6 

4-9 

11 

8-5 

29 

7-9 

It  is  very  desirable  that  ftirther  comnarisons  of  this  nature  should 
be  made. 

.  89.  ^tirora/DupZajfii.— These  are  very  fro(^uent  if  not  continuous 
near  the  magnetio  poles,  while  in  middle  latitudes  tiiey  sre  the  in- 
variable accompaniruents  of  all  considerable  msgnetio  storms,  l^ear 
the  equator  they  hardly  ever  occur. 

There  is  a  cQnsIdsraDle  variety  in  the  forms  assumed  by  these 
displays,  and  It  is  possibls  that  this  may  denote  a  corresponding 
variety  in  the  cause  or  causes  which  give  rise  to  this  pheoomenoiL 

Loomis  {SmiOiBowian  Report  for  1866)  specifies  five  wach 
varieties :  (1)  a  horizontal  light  like  the  morning  aurora  or  break 
of  day;  (2)  an  arch  of  light  which  frequently  extends.'  entirely 
across  the  heavens  fron  oaot  to  west  Mid  cuts  the  msgnstiomeridilB 
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neaity  at  ifght  angles:— in  Hoe  polar  rcgioiis  fire  rodi  archat  hara 
bem  Been  atance^  ^  slender  Impinoua  beuna  or  oolnmns  w«ll- 
defined  ana  often  of  a  Infgbt  light;  (4)  the  corona,  the  centre  of 
which  ia  invariably  near  the  mafpetic  senith,  hut  not  alwaya 
exactly  coincident  with  it;  and  (5)  waree  or  flashea  of  light 

90.  Auroras  exhibit  the  same  annual  rariation  as  ntagnetio  dla- 
tnrbancee,  and  are  nioat  frequent  about  the  eaninozee— a  fitct  fitat 
obaenred  by  Maizan.  Kaemtz  in  hia  MOeorotogy  giyea  the  follow- 
ing table,  which  ia  applicable  to  European  anroiaa. 


Tablb  XXTL^MontMy  Fr^qwney  i^Bwropttu^  Aurcrat, 


Jan.   VbHw 
2»    M7 


Xtf.   ApilL   lUr. 
MO      ill       IM 


•Jnlj. 
87 


ISf  ^ 


OcC^    Not. 
407     S8i 


Dm. 
tS8 


Iioomia  again  in  the  memoir  already  quoted  giyea  the  dietribu- 
tionof  American  auroral  oyct  the  varioue  months  derired  from  one 
hundred  and  thirteen  years'  obeerrations  at  New  Karen  and  Boston, 
twenty-five  Tears*  obeerrationB  at  New  York,  and  two  years'  obser- 
vationa  in  danada.    His  results  are  represented  in  the  following 

Tablb  ZXYIL— JTm^Uy  Frequmnqf  pfAmmiccM  Aurorat, 


Boston  sad 
New  HsToa. 

HawTofk. 

Canada. 

Bob. 

tc» 

Jane. 

Jaly.    

AagajJ^. 

81 
M 

ua 

IM 
88 
88 

iss 

lOf 
148 

88 
111 

88 

78 
88 

108 
ISO 
88 

78 
100 
188 
181 
110 
74 
80 

18 
81 
84 
88 
88 
17 
81 
14 
18 
97 
88 
18 

178 

810 
840 
887 
181 
178 
8U 
888 
888 
888 
8U 
118 

OMm. 

It  appears  fit>m  this  table  that  American  like  European  auroraa 
azhioit  a  maximum  of  frequency  about  the  equinoxea. 

91.  Since  auroraa  and  magnetic  disturbances  go  together,  it  ia 
natural  to  imagine  that  we  iuould  have  great  auroral  diq[>lays  in 
vean  of  maximnm  sun-spots.  -This  is  found  to  be  the  esse,  and  in 
the  following  table  (XXvIII.)  Wolfs  proportional  numbers  denot- 
injK  aon-opot  fi«quenoy  an  compared  with  the  number  of  auroras 
witnessed  in  Europe  and  America  as  compiled  by  Loomis.  It  will 
be  asan  ttcm  this  table  that  years  of  maxlmpm  auroraa  coincide 
vaiy  well  with  years  of  maximum  sun-spots. 


Saa-Opot 

Aaroral 

SOB-feok 

Aaroral 

■ 

8aa-Spe4 

Aaroral 

Nambv. 

Nambor. 

Nnmbcr. 

Nambor. 

Nnmbor. 

Number. 

1780 

88-1 

81 

1794 

88-0 

14 

1817 

188-8 

48 

1751 

581 

80 

1785 

88-8 

1888 

1041 

80 

1708 

U-9 

17 

1788 

15*8 

1889 

88-4 

85 

1758 

88-8 

15 

1787 

8-5 

1840 

81-8 

60 

no4 

U« 

11 

1788 

4-8 

1841 

88-5 

87 

1788 

8*8 

10 

1788 

71 

1848 

98'0 

58 

1758 

lS-8 

8 

1800 

U-8 

1848 

181 

87 

1787 

81-8 

7 

1801 

88-8 

1844 

18-8 

88 

1758 

47-1 

14 

1809 

54-7 

1845 

88-8 

48 

1758 

54f. 

18 

1808 

70-7 

1848 

59'8 

54 

1780 

84-7 

88 

1804 

71-4 

1847 

87-4 

78 

1781 

80-8' 

98 

1805 

48'0 

1848 

194*9 

79 

1788 

80-0 

18 

1808 

88-^ 

1848 

85-4 

it 

1788 

48*4 

18 

1807 

U1 

1850 

88*8 

49 

1784 

88'7 

11 

U08 

7-9 

1851 

88-9 

85 

1785 

81-4 

8 

1800 

8-1 

1858 

59-7 

87 

1788 

U'l 

8 

1810 

0-0 

1858 

88-8 

88 

1787 

85*8 

8 

1811 

1-8 

1854 

91-0 

85 

1788 

88-8 

80 

1818 

4-9 

1855 

7-7 

90 

1788 

108-4 

40 

1818 

19-8 

1858 

8-1 

11 

ino 

88-5 

41 

1814 

18-9 

1857 

99-9 

fl 

1771 

88f 

84 

18U 

85-9 

1858 

OS'S 

87 

1778 

88-7 

-88 

1818 

48-8 

1859 

90-8 

50 

1778 

88*7 

88 

1817 

88-8 

1880 

84-8 

48 

in4 

87-4 

88 

1818 

89-7 

1881 

n-7 

88 

1775 

8-8 

88. 

1818 

88-5 

1888 

81-0 

98 

ins 

81-7 

84 

1880 

18-9 

1888 

45-4 

99 

1777 

88*0 

88 

1881 

81 

1884 

45-9 

IS 

1778 

Ul-7 

88 

1888 

8-8 

1885 

81^ 

14 

1778 

1S8-4 

70 

1888 

8-8 

1888 

14-7 

81 

1780 

88'8 

87 

1884 

8-1 

1887 

8-8 

t9 

1781 

88-5 

87 

1825 

18-9 

1888 

88*8 

K 

1188 

88-7 

57 

1888 

U-Q 

19 

1889 

78*8 

1788 

88*8 

47 

1887 

51-9 

17 

1870 

181 -a 

1784 

10-8 

88 

1838 

89-1 

91 

1871 

118-8 

1788 

88-7 

58 

1899 

87-9 

95 

1878 

99*7 

1788 

81-8 

84 

1880 

87-8 

95 

1878 

87 -t 

1787 

188-9 

108 

1881 
1888 

50*4 

90 

1874 

48*1 

1788 

181-8 

105 

88-8 

18 

1875 

ia-9- 

1788 

118-8 

84 

1888 

8-4 

11 

1878 

11*7 

1780 

80-8 

88 

1884 

18-8 

19 

1877 

11*1 

HS 

87-8 

48 

1885 

50-0 

15 

1878 

8-8 

^ 

58-8 

47-8 

87 

98 

1888 

118-8 

89 

1878 

7-7 

la  %  t9  a  mphical  represantatbn  ia  given  of  the  Ukaneas 
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9%  While  the  results  now  given  leave  little  doubt  aa  to  flie  bet 
of  a  connexion  of  soma  sort  subsisting  between  sun-stpotb  on  tha 
one  hand  and  mag- 
netic disturbances 
and  auroras  on  the 
other,  yet  it  is 
deeirable  to  obtain 
evidence  ss  to  tha 
doseneea  of  the 
connexion  betwisen 
auroras  and  sun- 
spots  similar  to 
tnat  which  was 
exhibited  in  |  82. 
and  which  showed 
the  close  connexion 
in  point  of  time 
between  sun-spots 
and  disturbanoea. 
Loomis  has  with 
this  view  treated 
auroras 
and  has 


irte  1  rte  reM 


rig.s9. 

the  same  way  in  which  ha  treated  dSatmliaaoe^ 


in  precisely  the  same  way  in  whi 
obtained  tiie  following  table':— 

Tablb  XXIZ.— Ai«iil  ^SpoiUd  Solar  Smfaet. 


Dayi  btfoce  Aaron. 

«  •   t  t  t  1 


Dajs  altar 
19      8      4       8      8 

84^  89-8  88«  81-4  88<«  8H 


From  which  he  condudea  that  "auroral  obeervatione  in  the  middle 
latitudes  of  America  are  seneraUy  accompanied  by  a  maximum 
disturbance  of  the  sun's  surlsce  on  the  very  day  of  the  aaroim.** 

98.  Earth  Currtntt. — ^Theae  are  electrical  eurrenta  which  take 
place  in  the  moist  crust  of  the  earth,  and  were  fint  deteeted  by 
W.  H.  Barlow  (FhiL  Trans,,  1849).  At  a  Uter  period  they  wen 
qrstematically  observed  and  studied  by  a   Y.    Walker   {J*kiL 


„.  ^ compued  toffether  certain  magnetio  distnrbaaeee  as 

recorded  by  the  Qreenwidi  eelf-reoording  msgnetograpba  and  ^ 
simultaneous  earth  currents  recorded  by  appropriate  galvanometen 
(PhU.  Trans.,  1868),  and  finds  it  almost  imposnble  to  avoid  die  eon- 
elusion  that  the  magnetic  disturbancee  are  produced  by  terrestrial 
l^vanic  currents  below  the  msgnets.  The  lilceneas  between  the  two 
systems  of  graphical  repreaentations  is  unqueationably  very  strik- 
ing. But,  whue  there  u  no  doubt  an  intimate  connexion  between 
earth  currents  and  magnetic  disturbances,  there  is  one  dream- 
stance  which  should  make  na  pause  before  assigning  tha  former 
as  the  complete  and  efficient  cause  of  tha  latter.  It  is  thus 
indicated  by  lioyd  s^— 

"  Wboa  vo  ezualne  tho  earras  la  vlifch  ICr  Baitov  baa  ia|M  Mnuliod  Ilia  osano 
of  tha  galTanomotrle  defioalons  caoood  bj  tho  earth  oarraatai  va  iibaanu  thai  iha 
rafolarl^  of  that  ooorao  It  coatinaanj  Intompted  hj  rapid  loclpracatlaj 
moots  In  which  tho  aoodlo  ooeUUlot  from  ono  aUo  to  tho  olMr  of  ( 

alternatalf.    ThoM  moTom«Bta  aro  dmllar  to  thoao  of  tho  magaotowt 

whioh  wo  oro  famfllv;  bat  thojr  ara  mnoh  mora  rapid,  sad  boar  a  laryor  ynpor- 
tlon  to  tho  ragnlar  chaaooa.  ...  I  bavo  Mloetod  for  raleaiatlaa  tho  ahoai^ 
vatloiu  mado  darfac  tho  ax  hotaa  oommonctoy  at  8  a.b.  «a  May  88L 18481  flMt 
betef  a  period  of  oomparatlTO  dlatoibaaooL  Tho  oam  c(  tho  fhaoiai  ef  Iha 
fdTaaomotor  aoodlo  darlair  that  oortod,  oa  tho  Dv^  and  Baaby  Baaw  waa 
oqalToloot  to  871  dlTtatona  of  tho  bMiramoat— (ho  moaa  dally  laaga  for  tho 
oattra  woek  bolng  11*4  dhrMons  and  tho  nUo— 10.  ...  Tho  aam  af  tho 
ohangos  of  tho  Orooowleh  doellnomorer  darhifc  the  Mumo  poitod  waa  oo^  57 
minotos,  tho  mraa  dalljr  rango  bfltag  19-4  mtaatoiL  la  Ufco  maaaor  Iha  ana  c( 
Hie  ehaaffao  of  tho  horlsontal  foreo  woo  "0158  ond  tho  aioaa  AaOf  nnca  ^M84. 


Tho  ratio  to  aooordlnftj  tho  aamo  for  ttio  two  aMgartle  oIoBBonli,  aad  ha  a 
b4'8,  orlomthaaoDo4onthof  thoeotroopoodlngratlotathocoMoriho^Haao- 
motrteal  chaagoo.  Wo  lam  thorofora  that  tho  rapid  ohaajcco  of  tho  aarih 
oarroato  ara  maoh  groatar  to  proportloa  to  tho  regalar  daOj  ehaagaa  thaa  tha 
ooweopoudlng  moramooto  of  tho  magnotooBotark'* 

We  shall  return  to  this  subject  in  a  sabseqnent  part  of  this  srticle. 

94.  InsqualitUs  in  Tsrrsatrial  UagnOum  Mussd  fty  Iks  Jfoen.^ 
Kreil  in  1841  wss  the  first  to  point  out  that  the  moon  baa  a  aaiall 
influence  on  the  position  of  the  declination  needle,  and  shortly 
afterwards  the  sams  fact  was  indsnendently  discovered  by  John 
Allan  Broun.  The  more  recent  ooeenrationa  of  Sabins  ahd  of 
Broun,  but  espedally  thoee  of  the  latter,  have  thrown  much  light 
upon  the  nature  of  this  action.  Aa  the  lunar  influence  is  not 
generally  large,  it  is  necessary  to  free  the  obeervationa  fh>m  the 
reeults  of  other  inequalities^  and  thia  haa  beendone  bv  the  two 
obeervers  above  mentioned.  The  nsnlts  given  in  TkUa  ZXX 
have  been  obtained  by  Babine  (see  Walker's  Jfa^iiilimi). 

96.  Thus  (1)  the  mean  affect  of  the  moon  upon  tha  dacUna- 
tlon  needle  is  to  cause  in  each  lunar  day  a  double  oedUation,  and 
Sabine  has  shown  that  the  lunar  Inflnence  upon  the  other magnetaa 
elements  is  of  a  similar  type.  (2)  The  turning  pointa  for  both 
hamisphens  are  in  all  oases  not  for  rsmoved  from  Oie  huar  hooia 


I  gtms.Mf^JHAAsai^xsXr.llC  O  ' 


TOumniAL  MAOHjami.] 


METEOROLOGY 


179 


Tabu  XXZ.— jr«im  Lumar-IHvnua  FariaHon  in  DtdiMiian. 
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!■  lUi  tabto  +  taidlcalea  thel  the  north  end  of  the  mec&ei  is  to  the  east  and 
-  ttat  B  It  lo  tbe  vert  of  He  inewB  poettloo. 

(I,  6^  IS^  18.  (S)  In  the  northern  itations  we  hare  %■  maximum 
WBitnlydeAeadon about  the  honn  Oand  12  and  amazimnm  eaeterly 
ddkzion  aboat  the  honn  6  and  18, 'while  in  the  aonthern  stations 
tin  action  is  the  rerene  of  this.  (4)  The  osciUationi  would  appear 
t»  be  most  decided  at  thoee  ttations,  snch  aa  Toronto  and  £toDart 
Town,  that  are  iar  remoyed  from' the  eapator. 

M.  Amtual  FarkUiem  <f  Jaumt  i^ee&— Bronn  haa  reoenflj 
■tadiad  with  much  sneoeea  the  peonliaritiee  of. the  lunar  influence  at 
Travaadram,  and  haa  obtained  some  rery  unexpected  results.  His 
fast  resnlt  was  that  the  nature  of  tiie  lunar  influence  upon  the  de< 
cliiutinii  needle  atT^rsrandrnm  depends  upon  the' time  of  the  year, 
tad  that  the  soothsm  type  of  hinar  action  predominates  at  Trevan- 
dnm  duxinff  the  winter  and  the  northern  tm  during  the  summer 
BMutiti^  U  we  take  the  mesa  of  the  whole  year,  men  probably 
the  southam  type  will  be  found  to  predominate. 

97.  Umm  JAtnar-IHunuU  FariatUm  during  (hi  Day  and  during 
Of  IfiglU, — ^Broun  has  shown  that  the  action  of  the  moon  on  the 
dadination  needle  at  Trerandrmn  is  greater  in  every  month  of  the 
yesr  during  the  day  than  during  the  night  The  following  table 
(XZXL)  giTea  the  day  and  night  ranges  for  the  rarious  months 
lad  their  ratios:— 
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It  would  appear  fsom,  Broun's  obserrations  that  then  is  a 
tfjfcwnee  of  type  as  weU  as  a  difference  of  range. 

N.  Lmat-lHwnyaX  Fariation  with  Btftrenee  to  (k$  Moon*9 
DIdmiici. — ^Both  Sabine  and  Broun  hare  shown  that  this  Tariation 
k  greater  for  perigee  than  for  apogee.  Broun  has  found  that  the 
BMsa  ratio  of  the  apogee  effect  to  the  perigee  effect  is  as  1  to  1-24 
terfy.  He  remarks  tnat  "  the  ratio  of  the  moon'a  mean  distance 
frna  the  earth  in  the  half  orbit  about  apogee  is  to  that  in  the  half 
actit  shovt  perigee  nearlv  as  1*07  is  to  1 ;  as  the  cube  of  1*07  is 
1*0  needy,  we  see  that  the  mean  ranges  of  the  curres  for  the  two 
Hishness  ars  in  the  approximaie  ratios  of  the  inrerse  cubes  of  the 
noon's  distance  from  tne  earth,  as  in  the  theory  of  the  tides." 

99.  LmuW'IHurnal  Fariaium  unth  Ji^ermo$  to  ths  StaU  ef 
On  Sun's  Sur/aee, — Ereil  in  a  memoir  presented  to  the  Imperial 
Aeadaay  of  .Science  in  1852  considers'  that  the  obeerrations  at 
Plane  and  Milan  tend  to  show  the  exists  ce  of  a  solar  period  in 
tlie  famar  Tariatioua.  Sabine  (FhiL  Tratu, ,  1 866}  has  discussed  the 
Tomato  obserrations  and  also  {FhiL  Trant^  1857)  the  Hobart  Town 
o^Mrratioiis  with  the  Tiew  of  deciding  thia  importent  pointy  and  hss 
eoBM  to  tiie  cQOolnsSon  that  there  is  no  systematic  difference*  in  the 
taaar-TBriation  oorrespondinff  to  the  decennial  period  of  the  solar- 
dinnsl  Tsiiation,  but  mer^y  such  casual  fluctnations  ss  nujght 
te  lossonably  expected,  considering  the  shortness  of  the  periods 
vUch  they  represent. 

▼f  hsTe  made  a  preliminary  discussion  of  Broun's  Trerandnim 
oter?ations  with  the  Tiew  of  tiirowing  a  little  more  light  on  this 
■nlgoet .  For  this  purpose  we  hare  taken  the  ranges  of  the  lunar- 
misl  variations  recorded  by  him  for  each  month  of  each  year, 
'Vo  ban  in  the  first  place  grouped  these  ranges  together  into 
tttMi^  wmre— nting  qpntsriy  zesults,  snd  have  then  compared 
'^^^srtbaM  ^paitedy  xfsolta  &r  yaaraofflinall  and  for  Team  of 


great  sun-spot  fitquency,— aasumlng  the  yesn  1851-66  and  1868-64 
to-  represent  the  former,  and  the  years  1867-62  to  represent  the 
latter.    We  hare  thus  oDtained  the  foUowhig  result :— 

Tabui  XXXLL—JUlaHon  hekoein  Lunar-IHumaX'Sangm  qf 
Declination  ai  Tnvandrum  emd  Sun^S^  Frtjumey, 
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It  would  appeal  frbm  this  taUe  that  such  ranges  are  gieatsr  at 
years  of  maxiinum  than  at  years  of  miniipufa  sun-spot  nequanoy. 
Kerertheless  the  proof  is, not  oondusiTS^  inasmuch  aa  aaaodated 
with  suchiunar  ranM  we  may  hare  remnants  of  solar  disturbaoos^ 
ihto  tandency  of  which  miaht  possibly  •  be  to  increase  the  appaiant 
range.  Now  such  diatoroancea  are  more  frequent  at  'timaa  of 
maximum  aun^spots,  and  it  might  therefore  be  ooigectored  that 
this  tendency  would  ba  to  increase  tiie  apparent  lunar  range  at 
snch  times  aboTO  the  range  corresponding  to  years  of  min&um 
sun-spots.  On  the  whole  we  are  not  di^osed  to  think  that  the 
eridence  already  adduced  Ss  snflicient  to  decide  this  question 
as  a  matter  of  iMt  either  in  the  one  direction  or  in  the  other. 

100.  Fairitttum  in  (ha  Diwmal  Itange.  ^  DtdinaUon  dtpmi 
ing  upon  ih»  Ags  qf  (he  ifoofi.— Oapello  {AninaU  i^  LiAon  Otasreo- 
tary,  1876)  and  Stewart  {Proo,  Boy.  Soe.,  1877)  hare  sepsiately 
found  that  the  range  of  declination  is  greatest  about  tluB  timet 
of  .new  and  full  moon,  a  result  recently  confirmed  by  C.  Chambera 
of  Bombay.  The  following  sre  the  results  recorded  by  Stewart 
deriyed  irom  197  lunations  at  the  EewObsenratoiy  :— 

Table  XXXllL—FariaHcn  qf  Diurnal  Bangt  ofDtdiiMMan 
wiXh  Moon*9  Age,  (0)  denoting  New  and  {i)  fSiU  Moon. 

^STeSSSlTrr.  £8   ffi   S   4«   SJ   ffi   «   S 

10^.  Sar(h  CwrrenJte'ooMeed  hg  Lueieur*  li^fiuenee.—Ui  Alezandar 
J.  S.,  Adams  {Nature,  March  8,  1881)  has  made  use  of  a  telegraph 
wire  the  ends  of  which  were  connected  with  the  earth,  the  one  at 
Cardiff  and  the  other  at  London.  He  obserred  the  currents  on  this 
wire  erery  quarter  of  an  hour  from  March  28  to  April  96,  1879. 
He  beUerea  that  such  are  earth  cmrents,  and  that  they  haTO  a 
lunar-diurnal  variation.  There  are  during  the  lunar  day,  aoooiding 
to  this  obeerTsr,  four  electrical  maxima,  two  poeitiTe  and  two  naga- 
tire;  each  maximum  being  divided  from  the  next'  by  a  nro  « 
point  of  no  current  .  His  resnlts  likewise  exhibit  a  regolar  retudar 
tion  or  laa|Fing  of  the  earth-eurrent  Taiiations  hehind  th^  eonf 
spdnding  ^ase  of  the  moon  to  the  extent  of  naa^  thzM  hoo^ 
but  these  require  confirmation  ihim  fhrther  obserTatuiia;^ 

Thb  EfVBOT  ov  SolabTauabilitt  on  thb  M&noBOUwr 

or  Tsv  Eabtb. 

102.  We  may  learn  fh>m  the  preceding  peragraphs  that  An 
sun  exerdsee  a  more  powerful  ixmuence  upon  ue  ma^etasm  of 
the  earth  at  times  of  TP^yi^n"™  than  at  times  of  minimnm  sun- 
spots.  It  remains  now  to  find  whether  a  similar  Tariabflilnr 
ODtains  in  tiie  phenomena  of  tenestrial  meteorology.  For  this 
purpoee  we  may  divide  the  meteorological  elements  mto  the  fon^ 
divisions  of  pressure,  rainfall,  wind,  and  temperature^  inquiring  in  « 
what  manner  these  are  effected  by  solsr  inequslitiee. 

108.  iVM9iirc~Inl87lBaxendell(if«motn</(^XiCaMiJAa. 
Society  ftf  Manehiteter,  1871-72),  fh)m  an  analysis  of  eleven  yesn 
of  ^e  Radcliffe  obeervatlons,  Oxford,  came  to  the  conclusion  that 
in  years  of  iw^Vmniw  sun-opdts  the  maximum  barometric  pressure 
occurred  under  north-east  winds  and  the. minimum  under  south- 
west, while  in  yean  of  minimum  sun-spots  the  maximum  and 
minimum  pressures  took  place  respectively  under  north  and  south- 
east winds.  He  came  likewiM  to  the  conclusion  that^  besides  thia 
difference  in-  distribution  of  the  convection  currents  of  the  earth, 
the  forces  which  give  rise  to  the  movements  of  the  atmosphere 
appear  to  be  mora  energetic  in  yeara  of  maximum  than  in  years  of 

lirHT^ipr^^^m  SQU-SpOtS. 

.  104.  A  study  of  the  isobsrio  lines  would  appear  to  be  Uie  best 
method  of  obtaining  information  upon  this  fanportsnt  point  It  is 
well  known  that  mirhig  summer  the  interiors  of  laige  continents 
have  a  peculiarly  low  and  the  suirounding  oceans  a  peculiarly 
high  atmoepheiic  pressure;  while  a  di^osition  exactly  the 
reverse  obtaus  during  the  winter  months.  AH  this  is  no  doubt 
due  to  solar  action,  and  we  might  therefore  imaane  that  when  the 
sun  is  peculiarly  powerful  these  peculiaritiee  of  distribution  will  be 
found  to  be  increased  in  prominence,  while  they  wiQ  be  diminished 
at  times  of  comparatively  weak  solar  influMice.  .^        ^ 

ThedistributiOTof  pressure  hss  been  stadied  with  much  m^ 
the  Indian  imtaosologiatB,  inchidiDg  Meaaxi  Archibald,  Bknfind, 
-—-^ ^^^ 
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Bzonn,  CharW  md  Fndarick  ChAmben^  Eliot,  and  Hill,  and  the 
following  eonolwiott  ii  the  rofult  of  their  labours.  We  may  aamme 
that  the  bido- Malayan  resion  has  for  the  mean  of  the  year  a 
barametrio  preasore  probably  below  the  seneral  ayeracm  of  the 
earth.  We  might  therefore  imagine  that  oaring  years  of  powerful 
aolar  influence  this  pecoUarity  would  be  increased.  Kow  theae 
observers  hare  found  that  in  this  Indo-Malayan  region  the 
liarometer  is  abnormally  low  during  times  of  maximnm  sun- 
spots.  Again,  western  Siberia  b  a  district  which  in  the  winter 
season  has  a  preasore  decidedly  above  the  average,  and  we  should 
therefore  imagine  that  during  years  of  powerfbl  solar  influence  this 
winter  pressure  should  be  peculiarly  high.  But  this  is  what 
Blanfoni  has  found  in  his  discussion  of  the  Russian  stations  to 
eorrespond  wi^  years  of  maximum  sun-spots.^ 

Awn,  Frederick  Chambers  has  enunciated  the  following  laws  as 
veeoS^ing  from  his  discussion  of  various  meteorolofficsl  records:— 

(1)  Variations  of  the  sun-spot  area  are  suoceeded  seme  months^ 
aftenraids  in  the  Indo-Malayan  region  by  corresponding  abnormal^' 
barometric  variations^  a  high  barometer  cooraapoiiding  to  a  mini- 
mum of  sun-spots.' 

(8)  This  lagsing  behind  is  greater  for  easterly  than  for  westerly 
statbna.  In  ouer  words,  this,  like  other  meteorologieal  phenomena, 
appears  to  travel  from  west  to  east 

We  may  therefore  conclude  that  the  barometric  evidence  as  far  as 
it  goes  is  in  favour  of  the  hypothesis  that  the  mn  is  most  powerfkd 
at  timet  of  tn^gtmnm  sun-spots. 

106.  Rain/aU^RnghU  <f  JUeert  and  Xofar^In  1872  Mel- 
dram  of  the  Mauritius  ObaOTvatofy  brought  forward  evidence 
showing  that  ths  rainfalls  at  Mauritius,  Adelaide,  and  Brisbane 
were  on  the  whole  greater  in  years  of  maximum  than  in  years 
of  minimnm  sun-smts.  Shortly  afterwards  it  was  shown  by 
Lookysr  {KtAm,  December  12,  1872)  that  the  same. law  was 
observable  in  the  rainfkUs  at  the  Cape  of  Good  Hope  and  Madras. 

Meldmm  has  since  found  that  the  law  holds  ror  a  great  num- 
ber of  stations,  including  eighteen  out  of  twenty-two  Europeiui' 
obsarvatoriee,  with  an  average  of  thirty  years'  observations  for  each. 
Ths  nsolts  srs  exhibited  in  the  foUowing  table  (XXXIV.) :— 
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wonld^  however,  8pp8ar  from  the  obeervat|oiis  of  Governor 
rsinfaUin  --    •    •     - 


Bawson  that  the  rainfall  in  Barbados  forms  an' exception  to  this 
rule,  being  greateat  about  the  times  of  minimum  sun-spots. 

108.  Oustav  Wex  in  187S*  showed  that  the  reoorded  depth  of 
water  In  the  rivers  Elbe,  Rhin^  Oder,  Danube,  and  Vistula  lot  the 
six  sun-spot  periods  from  1800.  to  1867  was  greater  at  times  of 
msTimum  than  at  timea  of  minimum  sun-spot  frequency.  These 
ocndnsions  have  eince  been  confirmed  by  Profeesor  Frits.* 

Quits  recently  Stewart  {Proe.  LCL  oiuf  FKiU  Soe,  qfUaiuhuUr, 
1882)  has  treated  the  evidence  given  by  Frits  as  reeuds  the  Elbe 
and  Seine  is  ths  fbllowing  manner.  He  dividee  each  eon  period, 
without  rMsrd  to  its  exact  length,  into  twelve  portions,  and  puts 
together  the  recorded  river  heights  corresponding  in  time  to 
•imilar  portions  of  consecutive  sun  periods.  He  finds  by  thii 
means  lesidnal  differences  fh>m  the  average  repreeenting  the  same 
law  whether  we  tske  the  whole  or  either  halfof  all' the  reoorded 
observations^  and  whether  we  take  the  Elbe  or  the  Seine.  The 
law  ii  that  there  is  a  maTimnm  of  river  height  about  the  time  of 
msilmwm  sun-spots  snd  another  subsidiary  maximum  about  the 
time  of  minimum  son-fpotsi  There  is  some  reason  too  to  think 
that  ths  Hoe  snd  Thames  soss  with  thoee  rivers  in  exhibiting  a 
maximum  about  the  time  or  maximum  sun-spots  and  a  subsidiary 
maxfrnum  about  the  time  of  minimum  sun-spots,  only  their  snb- 
sidiaiy  maximum  is  gnatsr  than  it  is  for  the  Elbe  and  Seine. 
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107.  In  1874  G.  M.  Dawson  came  to  the  conclusion  that  tho 
levels  of  the  great  American  lakes  were  hi^est  about  timee  ol 
maxin^um  sun-spots.  In  this  investigation  the  value  of  tbm 
evidence  derived  from  rivers  and  lakesis  no  doubt  greater  tiwa 
that  derived  from  any  single  rainfall  station,  <»**tnni.i^  ^  in  tho 
former  case  the  rainfall  of  a  large  district  ii  integmted  and  inegu- 
larities  due  to  local  influence  thus  greatly  avoided!^ 

108.  Dr  Hunter,  direotor-general  of  statbtics  in  India,  has  reeentlj 
BtLown{mndtm£K  (Uniur^,  November  1877)  that  thsreoordedfaminea 
have  been  mostfreqnsnt  at  Madras  about  the  years  of  minimum 
sun-spots— years  likswistf  associated  with  a  diniinished  rainfUL 

100.  JFindt  and  iSKorsif.— Meldmm  of  the  Manritins  Obser- 
vatory found  in  187S^  as  the  result  of  about  thirty  years'  observa- 
tions, that  there  are  more  cyclones  in  the  Indian  Oeeaa  duriqg 
years  of  msTimum  than  during  years  of  minimum  sun-spots.*  The 
connexion  between  the  two  is  exhibited  in  the  following  table: — 

Tablh  XXXY.-^-CMijMrisofi  ^  iht  TmHy  Ifwmhmr  «f  O^domm 
cecurring  im  Hu  Indian  Oetan  viA  VU  JVorly  iTwnbir  V 
Spola  on  iht  Snn. 
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In  1878  M.  Po8y*  found  a  ahnilsr  connexion  between  the  hvri* 
canes  of  the  West  Indies  and  the  vears  of  maTJmum  snn-spotai 
He  enumerated  three  hundred  and  fifty-seven  hurricanee  between 
17S0  and  1878,  and  stated  that  out  of  twelve  maxima  ten  8greed. 

110.  In  1877  Mr  Henry  Jeula,  of  Lloyd's,  and  Dr  Hunter  found 
that  the  oasualtiee  on  the  registered  veesels  of  the  UnitMl  Kin^^om 
were  17|  per  cent  greater  during  the  two  years  about  maTimmn 
than  during  the  two  years  about  minimum  in  the  solar  oyde. 

111.  rim/Mra^ttfi.— Baxendell.  in  a  memoir  already  quoted,  was 
the  first  to  conclude  that  the  distribution  of  temperature  under 
different  winds,  like  that  of  barometrio  preesursy  Is  sensiUy  ia« 
fluenced  by  the  changee  which  take  plaoe  in  eolar  activity.  In 
1870  Pia^  Smyth  pnbUshed  the  reeults  of  an  important  seriee 
of  obeervations  made  fh>m  1887  to  1860  with  thermometers  sunk 
in  the  rock  at  the  Boval  Obeervatory,  Edinburgh.  He  con- 
cluded firom  theee  that  a  heat  wave  occurs  about  every  eleven  years, 
its  maximum  being  not  far  from  the  minimum  of  the  sun-spot  oyde. 
Sir  Q.  B.  Airr  has  obtained  similar  reeults  from  the  Greenwich  ob- 
eervationa.  In  1871  E.  J.  Stone  examined  the  temperature  obeer- 
vations recorded  during  thirty  years  at  (he  Cape  of  Good  Hope^ 
and  came  to  the  conclusbn  that  the  same  cause  which  leads  to  aa 
excess  of  mean  annual  temperature  at  the  Gape  leads  equally  to  a 
dissipation  of  sun-spots.  Dr  W.  K5ppen  in  1878  discussed  at  great 
length  the  connexion  between  sun-spots  and  terrestrial  temperature 
and  found  that  in  the  tropice  the  mavimnm  temperature  occurs 
fUly  a  year  before  the  mimmum  of  sun-spots,  while  in  the  sonea 
beyond  the  tropics  it  occurs  two  years  after  the  minimnm.  The 
r^gnlari^  and  magnitude  of  the  temperature  wave  are  most  strongly 
marked  m  the  tropics. 

Ill  Tlie  evidence  now  given  appears  at  first  sight  to  bo  •ntago- 
nistic  to  that  derived  fimn  the  other  dements  both  of  mMnetfim 
and  meteorology,  and  to  lead  us  to  condude  that  the  sun  heats  us 
most  when  there  are  fewest  spots  on  its  snrfoo  This  condusion 
«will  not,  however,  bs  strengthened  if  we  examine  tiie  sniject  with 
greater  minuteneee. 

•  Br.  Aam$.  Mtftrtt,  1878. 

•A. Po«f .  Av  to  R0fport$  mtr» tn  tMm BtMim  ttklOnrrngmu  ^m^mUOm, 
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SctoBtifieAllj'  wv  may  ngud  tii«  Mrth  m  an  ragine,  of  whkh 
tlie  soii  is  tlw  AunAOb  the  eooatorial  regions  the  boiler,  au<]  the 
poUt  regions  the  eondenser.  Nov  this  engine  may  be  euppoeed  to 
work  in  tiie  following  manner.  Hot  air  and  Ttpoor  are  carried 
ilong  the  upptr  regions  of  the  atmosphere  from  the  equator  to  tlie 
poles  Vj  means  of  the  anti>trade  winds,  while  in  return  tlie  cold 
polar  air  is  carried  along  the  snrfacs  of  the  earth  from  the  poles  to 
the  equator,  forming  what  is  known  as  the  trade- winds.  When- 
erer  the  aun's  heat  is  most  powerful  both  trades  and  anti-trades 
■honld  be  most  powerful  likewise.  But  we  live  in  the  trades  mther 
than  in  the  anti-trades— in  the  suHaoe  currents,  and  not  in  the 
apper  currents  of  the  earth's  atmosphere.  When,  therefore,  the 
•an  is  most  powerful  is  it  not  possible  that  we  might  Jiave  a  parti- 
calarlx  strong  and  cold  p6lar  current  blowing  about  usT  The  same 
thing  would  happen  in  the  case  of  a  furnace-fire  ;  the  stronger  the 
in  the  more  powerful  the  hot  draught  up  the  chimney,  the  more 
powerful  also  the  cold  draught  from  ^vithout  along  the  iloor  of  the 
loom.  It  might  thus  follow  that  a  man  standing  in  the  fun?ace- 
room  near  the  door  might  be  chilled  rather  than  heated  when  the 
faniaee  itself  was  roaring  loudest  In  fact  temperature,  is  a  pheno- 
nenon  due  to  manj  causes.  Tlius  a  low  temperature  maj  be  due 
(1)  to  a  deficiency  m  solar  iiower,  (2^  to  a  clouded  sky,  (3)  to  cold 
nin,  (4)  to  cold  winds,  (6)  to  cold  water  and  ice,  (6)  to  cold  pro- 
daced  by  Evaporation,  (7)  to  cold  produced  by  radiation  into  space. 

Blanford  has  recently  shown  tliat  at  certain  Indian  stations 
t  low  mean  temperature  occurs  when  there  ii  an  unusually  large 
ninfall  and  a  gr^at  amount  of  clouds,  a  result  in  accordance  with 
the  conclusions  previously  enunciated- by  Professor  Piaszi  Smyth. 
Records  of  maximum  and  minimum  temperature  must  not  there^ 
fore  be  too  closely  associated  with  a  maximum  and  minimum  of 
nkr  power. 

113.  Considerations  of  this  jiature  have  induced  Stewart  to 
magine  (Nature,  June  16,  1881}  that  the  true  connexion  between 
ssn-spots  and  terrestrial  temperature  is  more  b'kely  to  bo  discovered 
hj  a  study  of  short-period  ineWuallties  of  suii-spots  than  by  that  of 
the  eleven-year  period  in  whicn  there  is  time  enough  to  change  the 
hjgroraetric  state  of  ths  atmosphere  and  the  witole  convection 
system  of  the  earth.  He  has  accordinglv  discussed  st  some  length 
C90  prominent  sun-spot  inequalities  of  snort  period  (shout  twenty- 
fear  dajs),  and  endeavoured  to  see  in  what  way  tliey  affect  terres- 
trial temperature.  From  this  it  appears  that  a  rapid  increase  of 
ijnspots  is  followed  in  a  day  or  two  by  an  increase  of  the  diurnal 
temperature  range  at  Toronto.  Now  an  increase  of  diurnal  tempera- 
t.ire  range  most  probably  denotes  an  increase  of  solar  eneigy,  and 
ve  are  thus  led  to  associate  an  increase  of  solar  heat  with  a  large 
(i«rrIopment  of  spots.  This,  however,  is  a  point  which  requires 
further  investigation. 

114.  OtTurtu  Conelu8icn.~^On  the  jrholo  we  msy  conclude  .that 
the  meteorological  motions  and  processes  of  the  earth  are  probably^ 
most  active  at  times  of  maximum  suu-spotsv  and  that  they  agree 
'aith  magu'btical  phenomena  in  representing  the  snn  aa  most  power- 
ful on  such  occasions,  although  the  evidence  derived  from  meteor- 
ology is  not  so  conclusive  as  that  derived  from  magnetism. 

HTrOTHBTICALTlfiVs  BXOARDtXO  THE  CoKNBXION  BBTWBBK  THE 

State  of  the  Sun  akd  Teeeestrial  Maonetism. 

115.  PrincipJea  (^  Discussion. — In  the  following  discussion  we 
claim  only  to  advance  a  working  hypothesis,  with  the  view  of  sujc 
^ing  further  inquiries  into  the  subject  of  terrestrial  magnetism. 
It  seems  therefore  desirable  that  we  should  limit  ourselves  to  such 
probable  or  jpossible  causes  as  are  known  to  exist  and  to  operate  on 
the  earth.  These  various  sgcntii  or  causes  will  be  described,  end 
J9  shall  endeavour  to  show  that  conveiging  lines  of  evidence  point 
is  several  cases  to  certain  of  these  as  beiug  most  likely  to  produce 
tltftt  particular  type  of  effect  which  is  exhibited  in  terrestrial 
nugnetism.  This  course  will  in  our  view  most  readily  suggest 
further  inquiries  with  the  view  of  confirming  or  disproving  th^ 
various  points  of  tliis  working  hypothesis.  Believing  that  the 
iotrofluction  of  any  unknown  cause  can  only  be  justified  when 
knowa causes  have  been  found  insufficient  to  account  for  the  pheno- 
inena  in  question,  we  have  not  advocated  any  direct  magnetic  action 
of  the  sun  upon  the  earth.  We  have  refrained  from  this  for  two 
rcAsons, — first,  because  from  what  we  now  know  of  the  sun  it 
appears  to  us  anlikelv  that  it  should  exercise  an  influence  of  this 
nature  upoi»the  eartn,  since  a  body  at  a  high  temp<srature  possess- 
^Ag  very  strong  magnetic  properties  is  unknowii  to  us ;  and, 
sreondly,  we.sl^l  see  farther  on  that  such  an  influence  will  not 
ex|{Uij^  the  best-understood  msgnetic  changes,  nor  is  there  in  our 
opinion  any  magnetic  phenomenon  for  the  explanation  .of  which  it 
ar>pears  absolutely  necessary  to  resort  to  this  iiypothesis.  In  fine, 
without  presuming  to  deny  the  possibility  of  unknown  influences 
of  this  nature,  it  does  not  appear  to  us  that  the  time  has  yet  arrived 
vhen.we  are  called  upon  to  resort  to  such  as  necessary  aids  to  the. 
discovery  of  further  troth. 

•110.  Jfatun  t/  SoUtr  FdritUians.—'ti  is  ouite  certain  that  there 
i«  r.  vsriability  in.  the  visible  appearance  of  the^sunV  disk,  which 
•xhibits  Aometiniea  a  comparatively  large  amount  of  spotted  ar«a 


while  on  other  occasions  it  Is  entirely  free  from  spots.  Nov  it  has 
been  remarked  by  Thomson  that  were  the  sun  sn  incandescent  solid 
its  surfsce  would  become  cool  in  a  few  minutes.  The  astonishing 
property  which  our  luminsry  possesses  of  pouring  out  continuously 
a  vast  amount  of  radiant  energy  must  unquestionably  depend  upon 
machinery  of  great  power  by  means  of  which  fn;sh  hot  particles 
are  rapidly  brought  from  the  interior  to  the  surface,  while  those 

f articles  which  have  given  out  their  light  and  heat  are  ra}iidly 
nrried  downwards  to  be  recruited  from  the  great  storehouse  of 
heat  in  the  sun's  centre.  In  fine,  a  gi^ntie  svstem  of  convection 
currents  of  this  nature  forms  the  essential  condition  without  which 
the  sun  would  not  be  able  to  continue  shining  as  it  does. 

The  mottled  appearance  of  the  snn*s  disk  as  seen  through  a  tele« 
scope  denotes  no  doubt  the  existence  of  a  vast  system  of  ascendiuj^* 
ana  descending  cu fronts,  the  hot  matter  risinff  from  beneath  beinf, 
denoted  by  the  brighter  portions  and  the  cold  matter  descending 
from  above  by  the  darker  portions  of  the  structure.  On  certain 
occasions  and  in  certain  regions  of  the  sun  the  scale  of  these  )iheno< 
mens  is  greatly  increased,  end  we  have  a  hu^  up-rush  of  bright, 
and  a  corresponding  down-rush  of  black  matter — in  fine,  the  well 
known  sun-spot  with  its  bright  faeulons  appendages.  Whenevei 
sun-spots  sre  very  frequent  we  should  therefore  expect  the  convection 
system  of  the  sun  to  be  partictilarly  powerful,  ana  the  great  velocity 
and  size  of  the  red  flames  or  the  higher  portions  of  the  convectioa 
system  observed  around  the  sun's  limb  on  suoh  occasions  confim^ 
us  in  this  supposition.  And  if  the  convection  system  of  the  sui 
be  particularly  powerful  when  there  are  moat  spots  on  its  surface, 
it.  would  seem  to  follow  that  the  radiation  from  our  luminary  shoula 
on  such  occssions  be  particularly  powerful  also.  The  spectroMCtqie 
leads  US  to  the  aame  conclusion.  It  would  appear  from  the  obser- 
vations of  Lockyer  and  others  that  at  times  or  maximum  sun-spots 
certain  definite  regions  of  the  sun  when  examined  spectroscopically 
present  all  ths  appearances  of  a  very  high  temperature. 

We  are  unable  to  confirm  these  conclusions  by  direct  observstious 
of  the  sun's  heating  power.  Actinometrical  determinationa  hare 
not  yet  been  made  witn  sufficient  accurscy  and  persistence  to  decide 
this  point  experimenCally.  We  hsve,  however,  evislenoe  of  sn  in- 
direct nature  derived  from  tsrrsstrial  magnetism  and  meteorology 
all  tending  to  make  ua  think  that  the  sun  is  most  ]>owerfal  during 
tiroes  of  maximum  aun-apots.  We  have  seen  that  on  such  occasions 
the  solar  influence  upon  the  magnetism  of  the  earth  is  peculiarly 
powerful  in  more  than  one  way,  and  that  its  influence  on  meteoro- 
logy is  then  peculiarly  powerful  also,  although  we  are  not  so  certain 
of  this  latter  fact  as  of  the  former. 

We  may  therefore  take  it  to  be  most  probable  that  the  sun  is 
most  powerful  at  tiroes  of  maximum  sun-spots,  and  proceed  from 
this  basis  to  propound  the  two  following  Questions : — in  the  first 
place,  what  is  the  nature  of  the  aolar  influence  upon  terrestrial 
magnetism  7  and,  secondly,  why  is  this  influence  so  much  more  eseily 
perceived  then  certain  forms  of  solsr  influence  upon  meteorology  I 
^117.  DiurTULliiagnetic  Variations— /lypolKests regarding th^-" 
The  various  speculators  on  the  cause  of  these  phenomena  have 
rsngod  over  the  whole  field  of  likely  explsnationa  (1)  It  has  been 
supposed  that  the  sun  acts  directly  aa  a  magnet  upon  the  magnetism 
of.  the  earth.  (2)  It  has  been  imagined  that  convection  currents 
established  by  the  sun's  heating  influence  in  the  upper  regiona  of 
the  atmosphere  are  to  be  regarded  aa  conductors  moving  scroas  lines 
of  magnetic  force,  and  are  thus  the, vehicle  of  electric  currents 
which  act  upon  the  magnet  (3)  Faraday,  reasoning  from  his 
discovery  that  oxygen  is  paramagnetic,  and  becomes  weaker  in  its 
power  when  heated,  snd  stronger  when  cooled,  supposed  thst  the 
sun  by  heating  certain  portions  of  the  atmosphere  renders  tliem 
less  magnetic  while  others,  not  subjected  to  any  heating  influence 
are  rendered  more  magnetic  The  action  is  equivalent  to  a  dis- 
placement by  means  of  the  sun  of  the  magnetic  mstter  of  the  earth, 
and  involves  a  displacement  of  the  lines  of  forcei  Here  too  the 
solar  action  is  associated  with  the  great  msss  of  the  stmosphere. 
(4)  It  has  "been  supposed  by  ChrisUe  and  by  De  la  Kive  thst  the 
heat  of  the  sun  product^  in  the  atmosphere  and  in  the  earth  thormo- 
electrio  ourrents  which  produce  the  daily  magnetic  variatious.  It 
is  not  eaay  to  perceive  how  we  could  have  thermo-electric  curronte 
in  the  upper  rogione  of  the  atmoaphere,  but  there  is  no  obvious 
objection  to  the  gencration.of  such  currents  in  the  crust  of  the  esrtli. 
Thus  the  first  hypothesis  hss  no  refbrence  to  the  atmosphere  what- 
ever ;  the  second  deals  with  the  upper  atmospheric  regions,  the 
third  with  the  great  body  of  the  atmosphere,  while  the  fourth^  as  we 
liave  ventured  to  modify  it,  has  reference  to  the  crust  of  the  earth. 

lis:  22un(snon  </  these  Hypothe$es.-'l>t  Lloyd  and  Mr  C. 
Chambers^  have  both  shown  that  direct  solar  msgnetie  action  will 
not  account  for  the  peculiarities  of  the  diurnal  magnetic  variation. 
Again  (§  48)  we  have  str69g  evidence  that  changes  in  the  range  of 
the  daily  raagnetac  variation  lag  behind  corresponding  solsr  chan^ 
in  point  of  time.  Kow  this  kind  of  behaviour  is  inconsistent  ajth 
diroct  magnetid  action,  and  points  rather  to  an  indirect  uagnetitf 
efiTect  caused  by  the  radiant  energy  of  the  jnm. 
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119.  Let  OB  fhfnfon  dimiM  the  limtharis  of  direet  action  and 
^immmMmw^  tlutt  of  FanuUy.  We  know  Doth  from  obeeirationa'  of  the 
deelinetion  and  liorixontal  force  {Proe.  Roy.  Soe,,  March  2S.  1877, 
and  PkiL  Trant.,  1880,  p.  541)  that  the  action  of  the  aan  In  pro- 
dvdng  dinmal  rariationa  of  theae  olementa  it  one  and  a  half  timea 
aa  powoifnl  at  epooha  of  maximnm  aa  it  it  at  epocha  of  minimam 
mn-apot  freqiienof.  It  la  hardly  credible  that  there  ahonld  be 
inoh  a  jn«at  differaice  on  theae  oooaaiona  in  the  son's  heating  effect 
upon  the  mat  balk  of  the  atmosphere.  Meteorologists  have  nerer 
oMerred  soch  a  diffennoe,  nor  is  there  anj  marked  corresponding 
ineqnalitj  of  dinmal  temperature  range.  Meteorological  OTidenee 
it  ttiQS  against  the  diurnal  magnetic  changea  being  due  to  the 
heating  up  by  the  sun  of  the  great  mass  of  oxygen  which  oonstitnteo 
the  msgnetie  portion  of  the  earth's  atmoepherau  Again,  as  there  is 
a  preponderance  of  hot  ozTgen  in  the  northern  hemisphere  during 
the  June  and  in  the  southern  hemisphere  during  the  December 
aolstioe,  there  ought  according  to  this  theoir  to  be  a  well-marked 
annual  yariation  of  the  magneUsm  of  the  earth,  the  northern  homi- 
aphere  being  at  the  same  time  differently  affeqted  from  the  southern. 
But  there  are  no  traces  of  such  a  phenomenon,  the  annual  and  semi- 
annual variations  which  we  ha?e  already  described  (||  64-87)  being 
of  quite  a  different  nature,,  and  none  of  them  Tory  laige. 

ISO.  Precisely  the  same  ol^ections  apply  with  leren  greater  force 
to  the  fourth  hypothesis.     It  seems  imposBible  to  allow  that  any 


hsating  ellbct  ^  the  crust  of  the  earth  cMsed  by  the  sun  can  be  one 
and  a  naif  times  sa  great  at  epocha  of  maximum  as  it  is  at  epochs 
•f  minimum  sun-spot  frequency. 

181.  We  are  thua'dxiren  by  the  method  of  ezhanstiona  to  look 
to  the  unper  regions  of  the  earth's  atmosphere  as  ths  moat  probable 
seat  of  tiie  solar  influence  in  producing  diurnal  magnetic  changes, 
and  it  need  hardly  be  said  thai  the  only  conceirable  magnetic  cauae 
capable  of  operatug  in  such  regions  must  be  an  elecMc  current 
How  we  know  from  our  study  of  the  aurora  that  there  are  such 
eoRants  in  thesa  regions— continuous  near  the  pole  and  occasional 
in  lower  latitudes.  A  good  deal  has  been  said  about  the  difficulty 
of  imagining  a  dailT  set  of  currents  to  be  generated  in  regions  off 
taoh  imperfect  -conductiTity.  but  we  shall  see  by  and  by  (|  1S4) 
that  there  seems  ground  for  Imagining  that  their  oonduotiTi^  may 
bo  much  greater  uan  has  hitherto  beui  auppoeed. 

18S.  AndUt^Ua  hUwetm  (k$  Mttsanloaieai  and  Mamuticdt  SfiUm$ 
q^Ms  SariK, — We  hare  in  the  first  place  a  sone  cC  maximum  ter^ 
Tsotrial  temperature,  the  middle  line  of  which  ia  nearly  coincident 
Bot  afly  with  the  Mognphiral  but  Ukewiae  with  the  ma^etioal 
"n,  taere  are  poi 


•quator.  Again,  there  are  possibly  in  ths  northern  heminhers 
two  poles  of  greatest  cold,  wnioh  possibly  do  not  greatly  diner  in 
nodnoa  from  thoee  snots  which  ws  hare  called  macnetio  poles  or 
IdcL    About  the  aoutnem  hemisphsrs  we  hare  noinrormatfon. 

Furthermore  we  belicTe  that  the  hot  air  is  carried  from  the  sone 
of  gnatest  heat  to  the  phoe  or  plaoea  of  greateet  cold  by  means^  no 
donbt»  of  the  return  tradea  which  blow  in  the  upper  atmoapheric 
fsgiona.  The  hot  air  dividea  at  thia  sone,  one  part  blowing  north- 
wuds  in  the  northern  and  another  aonthwanis  in  the  aouthern 
hanisphara.  Kow  thia  sons,  from  which  the  anti-tradea  divide, 
haa  aa  annual  motion  of  ita  own,  being  found  ikithest  north  at  the 
June  solstice  and  Ikrthest  south  at  that  of  Deoember.  Probably  too 
the  northern  syetem  is  strongest  in  June  and  tha  southern  arstem 
!a  December.  If  we  now  turn  to  the  solar-diurnal  Tatiatlon  of 
BSgnetic  declination,  we  find  here  ahn  a  a^rthem  and  a  aoutham 
■ystem  (141),  the  type'of  the  one  beii^  aatagonistio  to  that  of  the 
other.  We  find  also  that  the  aorthora  qrstam  is  stroagest  la  June 
•ad  the  southern  ^tem  in  December. 

Again,  it  seeihs  probable  from  iThat  we  hare  now  said  that  the 
aatl-tradss^  strictly  speakia|L  hare  refereaee  not  to  the  geogntpbical 
aquator  and  polea  but  to  th*  acne  of  maximum  and  th»  p^es  of 
Bunimum  temperature.  Kow,  turning  once  more  to  the  aiumal 
oscillations  of  ths  declination  needle^  it  seems  probable  that  the 
directions  eest  and  west  must  be  interpreted  aa  baring  a  reference 
not  to  the  geographioal  but  to  the  magnetieal  pole  d  4ffX 

Theae  analoeiee  must  be  tskan  for  what  they  are  worth.  Our 
oliject  ia  intndndne  them  has  reference  to  the  nrerious  discussion, 
from  which  wa  ooacluded  that  the  magnetic  influenoe  of  the  aun  ia 
probably  due  to  cumata  ia  the  upper  regioa  of  the  atmoephero—' 
tba  cauae  of  which  we  were  ooatent  to  leaTa  ih  abeyance.  Now 
theae  analogiee  wouU  kad  us  to  suggest  that  this  canss,  whaterer 
it  iiL  may  peihaps  be  found  to  be  rektsd  to  the  oonTeotloa  system 
of  the  earth  oa  the  oae  head  and  to  the  magnetic  system  oa  the 

Thsssijmi«to«  bonia  oat  by  the  ftather  ansW 
tosnlMist  betwixt  what  we  haTO  termed  nMteoroloeical  aadmaff- 
Batfcalweathar.  ,UtaataketiMaolar^unal.TariiS<mof  ded^ 
tiaa.  Hot  oaly  is  thia  Tsrlatioa  ^ilar  ia  form  to  the  diurnal 
vuiaticB  of  ataoapheiie  tampemtare  (i  87^  but  the  laagea  of  the 
tao  pkn  a  simUsr  aaanal  Taiiatioa.  '  And.  aa  the  aEmeat  of 
iHlBniiiluglual  waath4r\affeets  the  ordar^BMreh  of  the  tamwiataia 
Mig^  j«t » the  alamtat  of  bu^bUM  WMth«  uflMi  tha  ocdarly 


Furthermore,  Just  as  tempsratnro-rsage  weather  prfyesses  from 
west  to  eest  (f  62).  so  declination-range  weather  would  seem  to  pro- 
grees  in  the  same  direction  sa  the  other  (I'SS)  although  at  a  greater 
rate.  It  will  doubtiess  require  a  more  extended  inveetigatiun  to 
make  us  quite  sure  of  this  latter  point ;  neTcrthdeee  we  do  not 
perceire  the  Talidity  of  the  oljection  that  is  sometimes  made  to  tiie 
nypothesis  of  progress  in  magnetic  weather  on  the  ground  that 
magnetic  influenpea  are  known  to  affect  all  portiona  of  the  globe 
aimnltaneonaly.  It  will,  we  think,  be  parceired  that  in  the  abora 
atatement  no  supposition  whatsTer  is  made  with  roepeet  Co  the  rate 
of  propagation  cf  a  magnetic  influence  througji  the  earth;  thia  may. 
be  instantaneons  or  it  may  noC  It  is  auppoeed  that  wo  hare  here 
a  trsTelUng  cauae  of  excitement,  say  a  trarelling  cause  of  currents 
in  the  upper  regions  of  the  atmoephere  which  progreesesfrom  west  to 
east  ana  always  produces  its  moat  marked  effect  abora  thoee  regions 
where  it  paaeea— Just  as  the  aun  itself  in  passing  from  east  to  west 
producee  a  magnetic  effect  the  rarious  phases  of  which  trarel  ftom 
east  to  west  with  the  sun  which  causes  them«  We  think  too  that  this 
hypothesis  of  trarelling  causes  of  magnetic  change  is  strengthened 
by  the  fiMts  obserred  by  Capello  and  deecribed  in  |  07. 

124.  IfL  howerer,  the  objection  made  to  thia  hypothaoia  lofeit  to 
the  fact  diacloaed  by  Broun  (|  86)  that  changea  or  horisontal  foroa 
appear  to  take  place  simultaneously  at  distant  parte  of  the  earth'a 
surface,  then  we  think  that  analogy  ahould  lead  ua  not  to  deny  the 
poBsibility  of  a  trarelling  magnetic  excitement,  but  rather  to  anggieat 
the  poeeibility  of  there  being  eome  meteorological  influence  whidi, 
like  the  magnetical  one  abore  mentioned,  may  be  found  to  taka 

Slace  dmnltaneously  at  different  parti  of  the  earth's  sur&ca.  Kow 
roun  {Froe.  Roy.  Soc^  Uaj  11,  1876)  haa  giren  na  preliminary 
eridence  for  supposing  that  there  are  dmultaneous  barometric  raria- 
tiona.  For  instance,  there  was  a  barometric  maximum  at  Hobart 
Town,  Peking,  the  Cape,  St  Helena,  Makerstoun,  Singapore, 
Madras,  Simla,  Ekaterinbnig,  and  B<^goelorak  about  the  end  of 
March  or  first  day  of  April  1846.  Thno  appean  to  hare  been  a 
aimultaneoua  increass  of  the  horisontal  force  of  the  earth  at  rariona 
stations  much  about  ths  same  time,  and  there  alao  appean  to  haro 
been  a  short-period  maximum  of  spots  on  the  eolar  surface.  Broun 
haa  Ukewiae  registered  simultaneoua  barometric  rarietiona  at  Singa- 
pore, Madraa,  and  Simla,  for  tiie  first  thres  months  of  1846w  'From 
thess  it  would  seem  that  aimultaneoua  barometric  ****'*^  are 
poasibly  coincident  with  npidly  increasing  aun-apot  areaa. 

Again,  is  it  not  abeolutely  certain  that  if  there  ia  a  andden  ihcreaao 
of  Bolsr  power  this  must  msan  an  incrtase  of  heat  communicated 
to  the  earth,  although  it  may  be  difficult  or  eren  impossible  to 
obtain  experimental  eridence  of  such  a  .tkot  t  All  these  are  sub- 
jects whiea  require  fhrther  inrestigation. 

126.  FurtMmr  £gmark$  o»  OU  Solar-Diumal  roriofftm  ^ 
IMinaiioH.^ln.  |  24  we  hare  asked  how  far  the  action  of  the  80lar> 
diurnal  force  upon  a  freely-suspended  msgnet  is  dus  to  oarrenta 
acting  directiy  upon  the  magnet  and  how  far  to  a  change  produeed 
,ln  the  msgnetism  of  the  earth.  Sqme  light  appean  to  be  threwa 
on  this  point,  by  the  behariour  of  the  needle  at  placea  near  tho 
magnetic  pole  where  the  dipping  needle  is  nearly  rerticaL  On 
opposite  sides  of  this  locality  the  declination  needle  points  in  oppo- 
site directionSi  Kow  supposs  that  we  hare  a  set  of  such  needles 
placed  all  round  this  resion.  It  eeema  a  leffitimate  generalisation 
rirom  the  obaarrations  deecribed  by  Sabine  ((  46]  to  condude  that 
if  we  place  ourselree  abore  the  centre  of  any  of  theee  aeedlee  at 
8  A.M.,  and  took  towarda  its  marked  pole,  we  shall  find  it  in  erery 
esse  deflected  towarda  the  right,  while  if  we  look  towarda  the  eame 
pole  at  2  P.M.  we  shall  find  it  deflected  to  the  left  Kow  if  we 
imagine  that  at  8  A.X.  there  are  abore  theee  ma^eta  (in  the  upper 
atmoepherio  legiona)  dectrical  currents  of  which  the  horisontal 
components  form  a  act  of  podtire  currents  flowing  from  the  pole  on 
all  aidee,  then  by  the  known  laws  of  auch  currents  the  marked  pole 
of  all  theae  needlea  will  be  deflected  towards  the  right  And  if  at 
2  P.M.  the  reeolred  portions  of  such  currents  should  be  flowing 
towarda  tha  pole,  thou  the  marked  poles  of  all  these  needles  will  be 
deflected  towards  the  left  It  thus  appean  that  thie  peculiar 
magnetic  behariour  might  eadly  be  expldned  by  a  hypothetical 
.dis&ibution  of  currente.  And  in  fact  in  aiich  regions  we  haro  in- 
dubitable eridenoe  of  the  ^istence  of  currente  In  the  upper  regiona 
0f  tha  atmoephere.  On  the  other  hand  this  behariour  ooula  not 
•asUy  bo  explained  by  tho  hjrpotheoia  of  some  definite  tam^orary 
Btanetie  aystem  aet 
auea  a  caaa  we  ahould 


up  by  ihe  aolar  influence  in  the  eerth,  for  In 
imagine  that  dmilar  polea  cf  all  the  needlee 
towarda  the  pole  of  thia  temporary  lyatem. 


ouffht  to  be  deflected 
wuch  is  not  the  caee. 

128.  Another  point  for  oonsidention  is  the  poedUe  wmplexity 
of  tho  solar-diurnal  rariation*  For  we  may  imagine  (I)  that  tho 
sun  acta  in  such  a  manner  aa  to  produce  a  diurnal  ruiation :  (2)  it 
may  also  aet  like  ths  moon  (|  04)  and  produce  a.  eemldiuraal  raria- 
tioa ;  (8)  theae  poedble  actions  may  be  accompanied  by  induced 
currents  in  tho  upper  rM;ions  of  the  atmoephere  and  in  tha  crust  of 
tha  earth;  (4)tt  Is  pcadbla  that  the  snifs  rers  may affeot  theaa 
▼ariatiOBa  or  aooM  of  than  in  Aa  way  in  which  Broua  fooad  tha* 
tha  laaat  wrirtioB  it  Ta^i^^^m^wmjm^^^'^  ^ 


TfumaiiL  MAomnnL] 


METEOROLOGY 


183 


vu  foand  by  bim  ilist  Um  laaar  action  wm  eontidenbly  inerasMd 
when  tha  ran  wis  above  the  horizon  of  the  place. 

127.  We  have  pointed  oat  (f  119)  that,  while  there  ia  a  marked 
Ukenen  in  many  leapeeta  between  the  diornal  variation  of  declina- 
tion and  that  of  atmoepherio  tempeiatnre,  we  have  yet  no  long^ 
-^od  fluetoation  of  the  diurnal  range  of  temperature  at  all  com- 
wraUe  in  magnitade  to  the  magnetio  flocttiationa.  It  doea  not, 
lovever,  leem  difficult  to  aooonnt  for  this  diflTerenoe  if  we  imagine 
that  tl|p  magnetio  iinctnationa  take  their  origin  in  the  upper  atmo- 
gpherio  regiona,  while  the  temperature  fluctuationa  are  (Uie  to  the 
lower  regiona  of  the  earth's  atmoaphere.  For,  as  the  ran  increases 
ui  power  from  times  of  minimum  to  times  of  muimum  ran-spot 
^nency,  we  may  imagine  that  a  continaoasly  inereaaing  amount 
if  aqueoua  vapour  will  be  taken  into  the  earth  s  atmoephen 

Kow  the  experiments  of  Tyndall  and  others  induce  us  to  think 
that  the  air  would  under  raeh  drcumstancea  become  more  and  more 
opaque  for  certain  rays  of  the  ran,  and  thus  a  continuously  decrees- 
iag  proportion  of  the  son's  heat  would  be  able  to  penetrate  into 
tha  lower  Atmoepherio  nsnona.  This  latter  influence  would  there- 
fan  operate  to  eioak,  perhaps  to  a  considerable  extent,  the  effect  of 
the  mn's  inereaaing  power ;  and  this  may  very  well  be  the  reason 
why  the  temperature  range  at  the  earth's  surnce  does  not  exhibit 
the  aame  eleven-yearly  inequality  as  the  declination  range. 

12&  There  seems,  however,  reason  to  believe  that  if  we  go  from 
long  to  short  period  inequalities  there  is  a  muc^  greater  similarity 
in  the  range  of  the  magnetical  and  the  meteorolo^cal  changee 
(§  IIS).  The  explanation  seems  to  be  that  in  the  short-period  changee 
the  ran  has  not  time  to  alter  sensibly  the  constitution  of  the  atmo- 
iphere,  and  hence  the  proportional  increase  of  effect  experienced  in 
the  upper  atmoepheric  regiona  is  more  nearly  the  same  as  that 
ezpenenced  near  the  rarfaoe  of  the  earth. 

129.  Uagiutie  ZPu^urftaficM.-— There  is  strong  evidence  that  the 
moit  important  disturbances  break  out  very  nearly  simultaneously 
at  widely  diilsrent  parte  of  the  earth,  and  that  they  even  affect  both 
hemiaphereo  at  the  aame  time.  Yery  little,  however,  is  known 
■bout  the  moduM  operandi  of  the  forces  concerned  in  producing  rach 
diatorhancea.  For  instance,  it  is  not  known  whether  a  disturnance 
permanently  affects  the  magnetic  state  of  the  earth,  a.^.,  whether 
one  of  the  magnetic  elements  before  a  disturbance  begins  is  sensibly 
different  in  value  from  what  it  is  after  the  diaturbanoe  has  ceased 
to  exist  On  the  other  hand  we  know  (1)  that  disturbances  break 
oat  «u  the  very  day  when  there  are  rapid  changes  taking  place 
on  die  ran's  surface  (|  88) ;  (2)  that  they  generally  begin  by 
monentarily  increasing  the  horisontal  force,  out  that  the  type 
qnicUy  changee,  ao  that  during  most  disturbancee  the  horisontel 
tor  «e  ia  diminiahed  (§  88)  ;  (8)  that  large  disturbancee  take  place 
mc  a  particularly  about  the  equinoxes,  when,  we  have  reason  to 
believe,  the  horizontal  force  of  the  earth  ia  at  a  minimnm  (S  77). 
May  we  not  possibly  conclude  trttok  thsse  habits  of  action  that  at 
times  of  disturbance  the  earth  is  magnetically  in  a  delicate  state  of 
MQiIilvium,  perhape  havinff  more  magnetism  than  its  surroundings 
voold  strictly  warrant,  ana  b«ing  therefore  inclined  to  part  wiui 
wme,  and  that  a  radden  increase  of  solar  sctivity,  tending  ss  rach 
changes  probably  do,  at  first  to  exalt  the  magnetism  of  ue  earth, 
severthetess  destroys  its  magnstio  balance  and  gives  it  ultimately 
the  opportunity  of  parting  with  some  of  its  msgnetism  I  This  can 
osly  oe  regarded  as  a  speculation,  inaamuch  as  we  do  not  know 
whether  or  not  a  disturoance  prodocea  any  permanent  influence 
open  the  magnetism  of  the  earth. 

180.  Aurotxu  and  Earth  CWTafiic. —There  is  no  doubt  that  these 
phenomena  denote '  electric  currenta  in  the  upper  regions  of  the 
itmoaphere  and  in  the  moiat  conducting  crust  of  the  earth.  The 
point  in  dispute  is  with  respect  to  the  origin  of  rach  currents. 
Some  STB  inclined  to  regard  auroras  as  peculiar  manifestations  of 
atmospherical  electricity  xn  high  latitudee,  while  others  imagine  that 
neb.  (usplays  are  rather  of  the  nature  of  induced  currents  generated 
by  mall  but  abrupt  changee  taking  place  in  the  magnetism  of  the 
airth.  The  advocates  of  the  first  view  do  not  deny  that  currents 
taking  place  somshowin  the  upper  atmoepheric  regions  will  have  their 
conditiona  modified,  to  some  extent  at  leeJat,  by  the  inducing  influence 
of  magnetic  changee.  Nor  will  the  advocates  of  the  induction  hypo- 
thesis be  disposed  to  deny  the  possibility  or  even  the  certainty  that 
diaplays  due  to  atmospherical  electricity  and  not  diaaimilar  to  some 
hind  of  ansora  take  place  in  some  rwion  of  the  atmosphere.  But  the 
fint  party  regard  auroras  rather  as  the  cause  than  as  the  effect  of  mag- 
neticchanges,  wheress  the  advocateeof  induction  regard  such  displays 
father  ss  tiie  effect  than  as  the  cause  of  changes  somehow  proauced 
ia  the  magnetism  of  the  earth.  And  here  it  is  desirable  to  remark 
thst  the  sdvocatea  of  the  induction  hypothesis  take  for  granted  the 
via^tism  of  the  earth  and  the  changpa  thereof  as  phenomena  for 
whuh  they  do  not  profess  to  account,  whereas  unless  we  go  to  some 
aUately  unknown  cause  (and  thia  is  sgainst  our  pressnt  pro- 
pvame)  we  must  look  to  atmoepherical  electricity  as  likely  to  throw, 
ffit  upon  the  origin  of  terieatnal  manietism.  We  cannot  therefore 
«^nae  with  renrding  atmoepherical  electricity  as  an  agrat  which 
■ay  have  played  an  unjiortant  part  in  the  development  of  the 
P**nt  aagnetioBl  condition  of  the  earth,  but  we  are  yet  of  opinion 


that,  under  the  prseent  state  of  thin  A  the  theory  wUeh  holds  by 
atmoepherio  eMtridtv  must  largely  be  rapplemented  by  the  Snda^* 
tion  hypothesis  if  it  is  to  explain  the  peciAiarities  in  type  or  tctm. 
of  the  phenomena  which  bbeervation  brings  before  us. 

181,  Professor  Tsit  in  hia  eaaay  on  thunderstorms  attribntee  one 
kind  of  aurora  to  atmoepherical  electricity.  Such  an  aurora  fa.  be 
believes,  the  manifestation  of  almost  continuoua  discbaigeo,  like 
those  given  by  a  Holts  machine  in  a  vacuum  tube.  The  caoas  is 
condensation  of  vapour  going  on  very  alowly  in  very  larip  epaess  of 
air.  The  electricity  ia  due  to  previous  oontsct  of  particles  of  air 
and  vapour.  The  result  is  that  the  air-partidea  in  the  mixture  in 
time  acquire  a  definite  difference  of  potential  from  those  of  vapour,— 
ao  that,  when  the  latter  aggregate,  a  misty  region  well  charged  fa  the 
reralt,  and  this  dischsrges  to  the  oppositely  electrified  air  dl  round. 

182.  Again,  Profeasor  Stokes,  witnout  attemptins  to  account  for 
the  origin  of  atmoepherical  electricity,  has  proaucea  an  hypothsde 
with  tne  view  of  explaining  the  intimate  connexion  raoeiatisg 
between  auroral  displayed  earth  currently  and  magnetio  changes  on 
the  one  hand  and  outbursts  of  sun-spot  activity  on  the  other.  Hie 
idea  fa  that  two  somewhat  distant  atmospheric  regions  A  and  B  aie 
charged,  let  us  say,  with  positive  and  negative  electricity  ntm»- 
tively ;  A  induces  in  the  ground  below  it  a  charge  of  negative,  B  a 
charge  of  positive  electricity.  At  first  things  are  neld  in  thfa  state : 
A  cannot  discharee  cither  through  the  upper  atmoepherfa  regiona 
to  B  or  through  tne  lower  rej^ons  to  the  ground  beneath  it,  while 
B  fa  in  a  position  preciselr  similar.  Presently,  however,  an  increase 
of  the  radiative  power  of  the  sun  fa  produced.  Such  en  ineresae 
would  probably  imply  not  merely  an  increase  in  genersl  ladiatloii 
but  a  particular  increase  in  rach  actinic  rays  ss  are  absorbed  in  the 
upper  regions  of  the  earth's  atmosphere.  The  layer  of  atmosphere 
between  A  and  B  wiU  therefore  greedily  absorb  rach  rays,  its  tern* 
perature  will  rise,  and,  as  fa  known  to  be  the  paae  for  gases,  the 
electrical  conductivity  of  the  stratum  will  be  increasecL  Adir- 
chaige  will  therefore  ultimately  take  place  in  the  upper  regions 
between  A  and  B ;  thfa  wUl  relieve  the  chaivee  of  negative  and 
poeitive  in  the  ground  immedfatdy  beneath  A  and  B,  and  these 
chaigee  will  therefore  niah  together  throngh  the  ground,  producing 
an  earth  current  Thfa  earth  current  will  be  in  Uie  oppoeite  dixeo- 
tion  from  the  atmospheric  current,  and  the  two  will  combine  te 
represent,  virtually  at  least,  if  not  abeolutely,  a  oloeed  dreuit.  TUe 
wul  of  course  affect  the  earth's  magnetism  and  produce  a  disturbanee. 

188.  Thfa  hypothesis  ceruinly  affords  a  ^ood  explanation  of  the 
promptness  with  which  dfaturbances  follow  mcrsased  solar  activity 
(8  88).  Unless  we  are  to  reeort  to  some  unknown  cause  it  fa  dilfr* 
cult  to  think  of  any  other  possible  expfanation  of  thfa  fact  Such 
an  explanation  appears  too  to  receive  corroboration  from  the  fiaot 
(S  97)  that  the  lunar  influence  on  the  earth's  magnetism  ss  observed 
at  Trevandrum  fa  greater  during  the  day  than  during  the  wif^t, — 
greater  possibly  too  at  times  of  maximum  than  at  times  of  minimum 
sun-spots.  We  are  therefore  diapoeed  to  accept  thfa  explanation  ol 
the  way  in  which  increased  solar  activity  prodncea  magnetfa  dis- 
turbance as  the  best  that  has  been  brought  forward. 

184.  This  does  not,  however,  decide  the  disputed  point  how  far 
these  elevsted  currents  are  due  to  atmospherical  electricity  and  how 
far  to  induction.  The  ari^ment  sgainst  the  poesibility  of  indueed 
cur^nts  in  these  regions  is  derived  from  experiments  with  vacuum 
tubes,  rach  sa  those  recorded  by  Messrs  De  la  JLne  and  Hfiller,  which 
would  seem  to  indicate  that  enormous  differences  of  potential  would 
be  required  to  produce  electrical  currents  in  slevatea  regions^  where 
the  atmosphere  fa  very  rare. 

Indeed,  on  account  of  these  experiments,  the  meararements  of 
the  old  observers,  who  sometimes  sssigned  a  height  of  more  than 
100  miles  to  the  surora,  have  been  ctOled  in  question,  and  it  has 
been  supposed  against  direct  observation  that  theee  phenomena  must 
always  occur  in  regions  much  leas  elevated.  It  would  appear  too 
that  Buch  reaaona  were  influential  in  determining  Profeaeor  Stokea 
to  regard  the  aurora  as  produced  by  atmospherical  electricity  which, 
as  we  know  from  ordinary  lightning  presents  us  with  enormopa 
differences  of  potential ;  but  it  fa  to  be  remarked  that  he  has  cars* 
fully  guarded  himseir  sgainst  the  poesibility  of  laboratory  experi- 
ments with  vscuura  tubes  not  bein^  strictly  analogous  to  that  which 
takes  place  in  the  upper  atmospheric  regions.  Now  it  would  appeal 
that  recent  expcrimenta  by  Hittorf  tErow  somo  doubt  upon  the 
strictness  of  this  analogy.  The  high  difference  of  potentfal  required 
to  force  the  current  through  vacuum  tubea  is,  according  to  this 
observer,  due  in  great  part  u  not  entirely  to  the  pesssse  of  the  fluid 
from  the  terminal  to  the  residual  air  of  the  tube,  so  thst  the  poten- 
tial requi^te  to  pass  a  currrat  through  a  tube  of  double  length  fa 
not  eensiUy  grester  than  that  required  for  a  tube  of  single  len^ 
The  whole  rabject  fa  one  which  demanda  further  investigation; 
meanwhile  we  are  not  dfapoeed  to  asbcrt  the  impoeaibility  of  induc- 
tion currenta  taking  fAace  in  the  upper  atmoepheric  regions. 

186.  Let  us  now  consider  whether  the  form  or  type  of  ths  earth 
currents  observed  during  dfaturbances  favours  the  presence  of  indue- 
tion  to  any  sensible  extent  The  rsmarka  of  Dr  Lloyd  ahwady 
quoted  (8  98),  which  an  confirmed  by  the  Greenwich  obeervatwne 
seem  to  be  decfaive  in  thfa  respect    These  may  be  iiitsrpfceted  te 
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tiM  fon«wlng  naniiir.  la  a  attgnttto  dlstnibanca  we,  hare  fre- 
qoantly  a  gentnl  diaplaMment  of  the  Tarioos  elements—the  hori- 
aoBtal  foxoe,  for  instance ;  now  on  the  curve  which  represents  this 
slow  bat  oonsidersble  displacement  s  large  number  of  comparatircly 
■dhU  but  Terj  abrupt  changes  are  superimposed.  These  latter 
appearances  are  iuTanably  accompanied  by  quick  and  strong  alter- 
mtions  from  positive  to  negatlTe  of  the  earth  currents,  while  the 


former  slow  motion,  although  it  may  be  of  larae  range7  hardly 
^psaiB  to  hare  any  gslranio  equiTalent  at  alL  This  would  appear 
to  UTour  the  induction  hypothesis,  according  to'-'hich  small  hm 


abrupt  msgnetic  changes  should  give  rise  to  strong  earth  currents 
sllemately  positiTS  and  nsgatiTe  without  reference  to  the  position 
of  the  msgnet  abore  or  below  its  normal  st  the  time. 

IM.  Another  fact  bearing  upon  this  hypothesis  ib  that  mentioned 
in  I  88.  From  this  it  womd  appear  that  on  ordinarv  occasions  the 
esrree  reoodUog  the  progress  of  the .  declination  needle  at  Kew  and 
Slonyhuxst  are  sa  nearly  as  possible  identical,  but  on  occasions  of 
disturbance  the  range  at  Stonyhurst  is  greater  than  that  at  Kew  by 
an  amount  not  apparently  dntending  so  much  on  the  magnitude  of 
tbo  distnrbanos  m  on  its  aDruptnesSb  Tlie  introduction  of  the 
element  of  abruptness  would  appear  to  be  in  favour  of  the  mir- 
ing up  to  soms  extent  of  induced  currents  with  .the  phenomena  in 
question* 

187.  Sir  Qeoige  Airy  has  not  been  able  to  detect  any  reeembknce 
in  form  between  the  ragulsr  diurnal  progress  of  the  msgnet  aud  that 
of  the  esrth  euirents.  It  seems,  howsver,  possible  that  the  peaks 
and  hollows  alluded  to  in  |  78  may  form  an  important  and  integral 
psit  of  the  daily  masnetic  moyement,  and  there  even  appears  to  be 
some  etidfnoe  that  um  diurnal  progress  of  the  earth  currents  bears 
a  nsarsr  rsssmblanoe  to  that  of  the  peaks  and  hollows  than  |t  does 
to  the  iffOgress  of  ths  smoother  cunre  which  is  usually  held  to 
renresent  ths  diurnal  variation.  But  this  is  a  question  which  can 
ouy  be  decided  by  more  prolonged  investigationa 

188.  To  conclude,  there  can  be  no  doubt  that  at  times  of  neat 
macnetie  distarbance  we  have  currents  in  the  upper  atmospheric 
regions  and  in  the  crust  of  the  earth'  which,  so  far  as  we  can  see, 
most  either  be  due  to  atmcopherical  electricity  or  to  induction,  or 
to  a  miztnrs  of  both.  The  proportions  of  this  mixture  can  onl^  be 
dedded  by  ftirther  inquiry',  ana  by  the  multiplication  of  stations ' 
wbareatmoopheriosl  electricity  and  esrth  currents  mav  be  obeerved. 
It  00^^  to  be  mentioned  that  the  experience  of  the  Kew  obeervors, 
ss  far  as  this  extends,  seems  unfavouraffle  to  the  hypothesis  of  a 
MBAszion  between  auroru  and  atmoepherio  electric!^. 

189.  Lummr  8tmidiunuU  Fariatian.— from  the  fact  obeerved  by 
Braun  (I  98)  tiiat  the. moon's  magnetic  infiuenoe  is  as  nearly  as 
poaribls  inversely  proportional  to  the  cube  of  the  moon's  disiance 
trom  the  earth,  it  u  impossible  to  refrain  from  sssodatinc  it  either 
directly  or  indirectly  with  something  having  the  type  of  tidal  action, 
but  in  what  way  this  inflnsnce  operatee  we  cannot  telL     Is  it 

Csible  that  the  earth  currents  observed  by  A.  Adams  f  §  101)  are 
action  currents  generated  in  the  conducting  crust  or  the  earth 
Vy  the  msgnetic  change  caueed  by  the  moon,— inssmuch  ss  theae 
ennsnts  wore  foond  bv-him  to  be  strongest  in  one  direction  about 
the  lunar  hours  8  and  16,  when  the  lunar^umal  magnetic  effect 
it  whanging  meet  rapidly  in  one  direction  (f  96),  whi^  they  were 
fband  to  be.ition«ot  in  an  opposite  direction  about  the  ianar  hours 
9  end  SI,  when  tno  lunar-diurnal  magnetio  effect  is  «^K^«g<w£  most 
vapidly  in  an  opposite  direction  t 

140.  We  might  perhape  tzneet  from  thtfanslMnr  of  the  tides  that 
tiie  sun  ahouUrpossessa  semiaiumal  msgnetib  efleet  similar  in  type 
to  that  o(  the  moon.  Kow  Sir  George  Ainr  in  his  analysis  of  the 
earth  currents  observed  at  Greenwich  {Fha,  Trans.,  1870)  during 
days  of  tranquil  magnstism  has  detected  in  such  currents  a  semi- 
dinmsl  insqusUty  having  maxima  in  one  direction  at  solar  hours 

8  and  16,  while  it  has  maxima  in  the  opposite  dlrectionat  solar  hours 

9  and  SI.  The  reference  to  solar  hours  in  this  inequslity  is  thus 
prsdssly  dmiUr  to  that  which  the  ineauality  obeerved  by  Adams 
Bsars  to  lunar  houra 

141.  If  thers  are  induced  currents  of  this  natore  in  the  crust  of 
tiie  earth,  we  micht  naturally  suppose  that  there  will  be  coirespond-' 
iog  onrrents  in  ths  upper  regions  of  the  earth's  atmosphere,  and  in 
acoordaaoe  with  the  soggsstion  made  by  Profeeaor  Stokes  (§  182) 
we  might  perhape  aappose  that  these  cnrrenU  will  be  strongest  when 
the  upper  atmospheric  r^ns  are  heated  by  the  eun  and  thereby 
rendered  better  conduetois.  Is  it  not  possible  to  suppose  that  the 
inSnsaos  of  daylight  upon  the  lunar  magnetio  effect  discovsred  by 
Brooa  (f  97)  may  be  due  to  this  cause,  and  may  it  not  also  induce 
us  to  xieognias  the  posdUlity  of  a  maximum  lunar  influence  (§  99) 
at  times  of  miudmam' sun-spots,  whsn  th«n  is  reason  to  believe  that 
solar  radiation  is  most  powerfalt 

141  Amfar  roHo^iMk-^bine  snd  Wslker  are  screed  in 
lagsrdinc  thia  variation  as  eosmical  in  its  origin,  and  they  are 
amianuy  of  opinion  that  it  is  caussd  by  some  cnange  in  the  con- 
fifion  of  the  SOB.  It  seems  difficult  if  not  impoesible  to  attribuU 
nto  anything  alss^  sinoa  Ahe  terella  of  Halley  cannot  be  now 
>Vudad  sa  Imving  a  physleal  existanoe.  Again  it  is  mors  than 
'  i  k  fnStXU  that  thwf  w»  •olar  variatigMf  9f  imwh 


longer  period  than  eieven  yean.  On  the  other  hand  the  evidence 
given  in  f  81,  tending  to  show  that  an  aoosss  of  sun-spots  produces  a 
change  in  the  magnetic  stats  of  the  earth  consistent  with  the  hypo- 
thesis that  the  magnetising  power  of  the  sun  hss  then  been 
augmented,  requires  to  be  oonfirmed  by  more  obeervations ;  and 
even  then  it  is  certain  that  this  magnetio  change  produced  by  a 
considerable  chanp  in  spotted  area  is  extremely  smalL  We  cannot 
therefore  regard  the  very  large  secular  magnetic  change  as  due  to  a 
non-cumulative  magnetic  influence  of  some  long-continued  solar 
variation ;  nor  does  it  seem  possible  to  attribute  the  change  to 
solar  influence  at  all  unleae  we  regard  this  inflnenoe  as  nrodudng 
results  of  a  cumulative  nature. 

It  ie  poesible,  however,  to  regard  solar  influence  as  producing  a 
cumulative  effect  in  one  of  two  ways,  or  by  a  combination  of  boUi. 
For  (1)  time  is  necessarily  an  element  in  any  influence  acting  upon 
the  hard-iron  eystem  of  the  earth— presuming  the  earth  to  jMsseas 
such  a  system.  There  are  in  fact  indicationa  in  the  results  of  |  82 
that  a  system  of  this  kind  is  perhape  connected  with  the  American 
pole  ;  yet,  even  allowing  the  influence  of  time,  it  eeems  difficult  to 
sccount  for  the  peculiarities  of  the  secular  variation  by  an  hypo- 
thesis of  this  nature.  But  (2)  any  long-continned  variation  of  solar 
power  would  no  doubt  act  cumulatively  in  producing  an  increaee  or 
diminution  of  the  large  ice-fields  round  the  poles  ofthe  earth.  In 
the  course  of  ttms  thu  cumulative  change  m  the  extent  and  die- 
poeition  of  these  might  perceptibly  alter  the  distribution  of  the 
convection  currente  m  the  eartn — and  these^  according  to  the  views 
herein  indicated,  might  in  their  turn  perceptibly  alter  the  earth'e 
magnetic  fystsm. 

1 48.  Concluding  JUmarks.  —If  we  sgree  to  look  for  an  explsaatxon 
of  terrestrial  masnetism  and  its  changes  to  strictly  tsrrestrial  pro- 
ceases,  we  may  derive  some  sssistance  in  our  search  from  such  con- 
siderations connected  with  symmetry  as  enable  usl  for  example,  at 
once  to  perceive  that  when  two  perfectly  similar  things  are  rubbed 
together  we  cannot  have  electrical  separation,  becauee  there  is  no 
reaeon  why  the  one  should  be  poeitively  and  the  other  negstively 
electrified.  Suppose  then  that  an  obeerver  stands  at  the  equator 
and  looks  towards  the  north,  and  then  turns  his  back  upon  the 
north  and  looks  towards  the  eouth.  In  the  i^'st  position  let  him 
regard  the  northern  system  of  meteorolo^cal  propeeees  and  motions, 
and  in  the  second  the  southern.  Kow  if  symmetry  obtained  abeo- 
Intely  in  these  systems — that  is  to  say,  if  the  observer,  whether  he 
reffsrled  the  northern  or  the  southern  system  of  things,  had  in 
eitner  case  precisely  similar  phenomena  at  his  right  hand  and  at 
his  left — then  we  should  see  no  reason  why  the  earth  should  be  a 
msgnst,  or  why  one  hemisphere  should  be  the  eeatof  magnetism  of 
the  one  kind  rather  than  oi  the  other.  If  then  we  regard  meteoro- 
logical processes  and  motions  ss  being  in  eome  way  the  causs  of 
terrestrisl  znsgnetism,  we  must  direct  our  attention  to  that  peculiar 
element  which  causes  a  want  of  perfect  symmetir  such  as  we  have 
described  in  meteorological  phenomena.  This  element  can  hardly 
be  anything  else  than  the  roUtion  of  the  earth,  which  is  fipom  left 
to  right  to  an  observer  facing  the  north,  but  from  right  to  left  to  an 
obeerver  facing  the  eouth.  * 

144.  Kow  if  we  look  upon  the  terrestrial  meteorologiasl  system 
modified  by  the  earth's  roUtion  ss  having  produced  somehow  in  the 
past  the  msgnetic  state  of  the  earth,  it  ssems  most  natural  to 
regard  the  system  which  formerly  produced  this  magnetio  stete  as 
bemg  likewise  that  which  at  present  maintaini  ifin  ite  efficiency, 
and  which  also  acconnto  for  the  various  msgnetic  changes  which 
Uke  piece.  It  would  eeem  therefore  that  terrestrial  meteorology 
and  terrestrial  msgnetism  are  probably  cognate  subiects,  snd  that 
they  qpght  to  be  studied  together  in  the  well-founded  hope  that  the 
phenomena  of  the  one  will  help  us  to  explain  thoee  of  the  other. 

Furthermore,  if  thess  meteorologicsl  processos— deriving  their 
one-sided  character  from  .the  earth^  rotetion— are  to  be  regarded 
as  accounting  not  only  for  the  origin  but  for  the  maintenance  of 
the  earth'e  magnetic  system,  we  can 'hardly  fail  to  imagine  that 
thess  processes  must  derive  |wrt  of  the  eneigy  which  they  exhibit 
from  Oust  of  the  earth's  rototion.  Tidal  energy  we  know  is  derived 
from  thie  source  ;  but  we  must  likswiss  regard  part  of  the  energy 
displayed  in  convection  currenU  whether  in  the  air  or  in  the  ocean 
as  derived  no  doubt  from  the  same  source.  And  we  may  perhaps 
allow  that  in  the  phenomena  of  tidal  action,  as  wsll  as  in  thess  of 
convection  enrrenU  of  the  sir  and  ocean,  there  may  be^  not  merely 
a  transmutotion  of  actual  energy  directly  through  friction  into  heat, 
bat  likewise  a  transmutation  of  it,  ultimately  perhaps  into  heat, 
but  first  through  the  intermediato  agency  of  electrical  currente 
which  serve  to  maintain  the  magnetic  stote  of  the  earth  and  to 
produce  magnetic  changes. 

Kow  if  ^  be  the  case,  if  there  be  a  laige  and  complicated  system 
of  tidal  and  convection  currente  ell  tsncOng  to  change  the  rotetivo 
energy  of  the  earth,  ultimately  into  heat,  whether  directly  through 
friction  or  indirectly  thnugh  the  medium  of  electricity,  it  is  surdy 
impoesible  with  the  preeent  stete  of  our  knowledge  to  calculate  with 
the  smsUest  pretensions  to  accuracy  at  what  rate  this  transmutotion 
is  taking  place,  and  hence  at  what  lato  th«  Talodty  of  the  earth's 
VOtatlon  is  being  slowly  diiMlM*., JB.  &) 
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L  WMTlTAir  KSTHODOK 

THE  history  of  Wesleyan  Methodism  embraoes— <1)  the 
Methodism  of  Oxford,  which  was  striotlj  Anglicaii 
and  rigidly  rubrical,  though  it  was  also  more  than  mbrieal; 
(2)  the  evangelical  Methodism  of  tlie  Wcaleys  after  their 
ooafersion  (in  1738),  of  which  the  Wesleyan  dootrinee  cf 
conversion  and  sanctification  ware  the  manifesto  and 
izupiration,  while  preaching  and  the  elas»>ineoting  were  the 
great  motive  and  organising  foroes^ — a  movement  which 
before  Wesley's  death  had  developed  into  a  form  contain- 
ing at  least  in  embryo^  all  the  elements  of  a  distinct 
ehuxch  organization,  althoogh  in  its  general  designation 
and  doliberste  claims  it  pomrted  to  be  only  an  noattached 
qnritaal  society;  and  (S)  Wesleyan  Methodism  sinoe  the 
daath  ^  Wesley,  whidb,  hj  steps  at  first  rapid  and  aftei- 
wards^  thon^h  leisurely,  distinot  and  oonseoutive^  assumed 
an  independent  position,  and  has  grown  into  complete 
development  as  a  churciv 

1.  Oxford  M€ihodiim.^Th2B  began  in  November  1729, 
when  John  Wesley,  returning  to  Oxford  from  LinoolnBhire» 
where  he  had  been  senring  his  father  as  curate^  found  that 
iJis  brother  Charles^  then  at  Christ  Church,  hsyd  induced  a 
few  other  students  to  join  him  in  obsenring  weekly  com- 
munion.  John  WesleVs  accession  lent  weight  and  character 
to  the  infiant  association.  Theai  first  bond  of  association, 
besdes  the  weekly  commonlony  was  the  common  study  of 
the  Greek  Testament^  with  whioh  they  joined  regular 
fssting;  the  observance  of  stated  hours  for  private  devotion, 
the  visitatioa  of  the  midk^  of  the  poor,  and  of  prisoners, 
and  the  instrootum  xtf  n^etted  children.  Tliey  never 
fliemaeLres  adopted  any  common  designation,  but  of  the 
variety  of  derisive  names  they  received  from  outsiders  that 
of  ** Methodists*  prevailed,—*  sobriquet  the  fitness  of 
ivhich,  indeed,  as  descriptive  of  one  unchanging  and  insepar- 
able feature*  dF  Wesley's  character  (which  he  impressed  s1k> 
on  his  followers),  was  undeniable^ 

This  first  Oxford  Methodism  was  Tery  ehurcUy. 
Between  1733  and  1735,  however,  a  new  phase  was  devel- 
oped. Its  adherents  became  increasingly  pa^ristio  in  their 
vynqMthies  and  tendenciei^  and  Wesley  came  much  under 
Uie  infiuenee  of  William  Law.  In  regard  to  this  period 
of  his  historr,  Wesley  himself  says  that  he 

*'  BsBt  the  bow  too  br,  by  making  antlqiilty  s  eoordinste»  nthsr 
tbsa  s  rabardinato,  niia  with  Setipturo,  by  sdmittiiup  Bey«rsl 
flonbtfal  writings,  by  extendin(^  antiqiilty  too  ikr,  bv  bali«Tlng 
non  pnctioes  to  hsvo  been  umvonal  ii  the  andcnt  cnnreb  than 
ever  were  eo,  by  not  coneidering  that  .he  docreee  of  a  prorlncial 
•ynod  oottld  bind  only  that  province^  and  the  decreea  of  a  meral 
•rnod  only  those  prorinooa,  whoee  ropreaentatiToa  met  therein, 
that  moet  of  thoee  decreee  aeie  adapted  to  particular  timea  end 
occaaitfna,  and,  consequently,  when  those  occasions  ceased,  must 
cease  to  bind  even  those  provinoee.** 

It  was  in  1736,  dunng  his  residence  in  Georgia,  whither 
he  had  gone  as  a  missionary  of  the  Propagation  Society, 
that  he  learnt  those  lessons.  Notwithstanding  his  ascetic 
severity  and  hia  rubrical  punctilios,  the  foundations  of  his 
High-Churchmanship  were  gradually  giving  way.  When 
he  returned  to  EngUnd  he  had  already  accepted  the 
doctrine  of  **  salvation  by  iaith,"  although  he  had  not  as 
yet  learned  that  Tiew  of  the  nature  of  faith  which  he  was 
afterwards  to  teach  for  half  a  oentoiy.  He  had,  however, 
as  in  the  journal  of  his  homeward  Toyage  he '  tells  us, 
learned,  *< in  the  ends  of  the  earth,'  that  he  "who  went 
to  America  to  convert  others  was  verer  himself  converted 
to  Qod.'  In  this  result  hi»  Oxford  Methodism  came,  to 
an  end. 

The  original  Methodism  of  Oxford  never  at  any  one 
time  seems  to  have  numb^iW  as  many  as  thirty  adherentSt 


There  was  a  aet  called  "Methodists^*  but  there  was  ne 
organisation,  no  common  bond  of  special  "doctrine  or  of 
diaeipbne ;  there  were  habits  and  usages  mutually  agreed 
upon,  but  there  was  no  official  authority,  only  personal 
Influenoew  The  general  features  of  the  fraternity,  if  fratei^ 
nity  it  may  be  called,  aeem  to  suggest  closer  analogies 
with  the  Traotarisn*  achool  in  its  earlier  stages  than 
with  anything  else  in  modern  history,  and  the  personal 
asoendeney  of  John  Wesley  may  remind  us  in  some  measure 
d  the  infiuenee  exerdsod  a  century  later  by  J.  H. 
Newman.  There  was  no  more  any  germ  of  permanent 
organisation  in  the  Oxford  Methodism  of  1735  than  in  the 
patnstio  and  "  Traotarian  *  school  of  Oxford  of  1833.^ 

2.  Mtihodum  after  WealtfB  Conivmofk— John  Wesley 
landed  at  Deal,  on  hb  return  from  Qoorgio,  on  February 
1,  173b.  His  journals  on  ths  homeward  voyage^  says 
Miss  \i  edgwood,'  *'  chronicle  for  ns  that  deep  dissatisfac- 
tion which  IS  felt  whenever  an  eameet  nature  wahes  up  to 
the  incoroplotenecs  of  a  traditional  religion;  and  his  after 
life,  compared  with  his  two  years  in  Georgia,  makes  it 
evidonf  that  he  passed  at  this  time  into  a  new  spiritual 
region.*  #  •  .  By  Peter  Bbhlor,'  in  the  hands  of  the 
groat  Qod,'  h*  wri^  iu  his  journal,  '*  I  was,  on  March  5, 
fully  convinced  of  the  want  of  that  faith  whereby  we  are 
saved.'  This  **  coLviciion  '  was  followed  on  March  2i  ^l 
the  same  year  (1738)  by  h;s  "conversion." 

Like  most  good  men  of  that  age  iu  England,  Wesley, 
before  he  came  under  the  influence  of  his  Moravian  teacher, 
hod  regarded  faith  as  a  union  of  intellectual  belief  and  of 
Toluntary  self-submission — the  belief  of  the  creeds  and 
submission  to  the  Uws  of  Christ  and  to  the  roles  and 
services  of  the  church,  acted  out  day  by  day  and  hour  by 
hour,  in  an  the  prescribed  means  and  services  of  the  church 
and  in  the  general  dutiee  of  Ufa  From  this  conception 
of  faith  the  element  of  the  supomatural  was  wanting  and 
equally  that  of  personal  trust  for  salvation  on  the  atone- 
ment of  CSirist  The  work  of  Bohler  was  to  convincer 
Wesley  that  such  faith  as  this,  even  though  there  might 
be  more  or  lees  of  divine  influence  unconsciously  mingling 
witn  hs  attainment  and  exercise^  was  essentiaUy  noUung 
else  than  an  intellectual  and  moral  act  or  habit,  a  natural 
operation  and  result  altogether  different  from  the  tma 
spiritual  faith  of  a  CSirislian.  This  conviction  tod  him  a 
few  days  afterwards  to  stand  up  at  the  house  of  the  Bev. 
Mr  Button,  College  Street^  Westminster,  .and  dechure  that 
five  days  before  he  had  not  been  a  Christian.  Wheu 
warned  not  thus  to  despise  the  benefits  of  Mcramental 
grace,  he  rejoined,  "When  we  renounce  everything  bvit 
faith  and  cot  into  Christ,  then,  and  not  till  then,  have  we 
reason  to  believe  that  we  are  Christians."  It  is  true  that 
for  several  years  after  this  he  remained  High-Church  in 

'  One  eriilfinee  of  this  is  to  he  found  In  the  early  and  wide  dlveiv- 
ence  of  the  varionB  nenibe n  of  the  Oxford  Methodist  eompaay,  after 
their  hrlof  association  at  the  aiiiversity  eame  to  an  end.  We  teow 
which  vay  the  Wesleyt  went ;  we  know  aUo  the  aeparate  path  that 
thelrfrlend  WhiUfield  mad*  for  himaelf.  John  Clayton,  the  JaooUte 
eharcbman,  tettled  at  Manchester,  renounced  the  Weeleya  after  they  ' 
began  their  eyangellcal  morement,  and  remained  an  nnbendlhg  High- 
Chnrebman  to  the  end.  Benjamin  Ingham  became  a  great  eTaageliet 
In  Yorkshire,  founded  societies,  and,  with  his  societiee  or  ehnrehes, 
took  the  decisive  step  of  leaving  tlie  Church  of  England  and  embracing 
the  position  of  avowed  Dlaaeut  The  saintly  Oambold,  a  poet*as  well 
as  a  theologian  and  preacher,  became  a  Moravian  t'jhop.  James 
Hervey  was  in  after  life  a  famons  erangeUcal  clergyman,  holdlnff 
"  Low  **  and  CalrinUtio  vlewa.  These  were  the  chief  of  the  Method- 
lets  of  Oxford. 
>  John  WesUv  and  OU  BvangtlieaL  Roaetum  ^  (Ae  18M  Cmtmf, 
*  A  disciple  of  Zinxendorf,  then  in  England  on  his  way  to  Ameiici(. 
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aome  of  hiB  principlea  and  opinioxu^  but  neyeithelesB  his 
rilnaliBm  was  dead  at  its  roots. 

This  experience  also  made  Wesley  an  evangeliBt.  He 
liad  a  forgotten  gospel  to  preach,— the  gospel  by  which 
men  were  to  be  converted,  as  he  had  been,  and  to  be  made 
*'new  creatures."  And'  this  result,  this  new  birth,  was 
not  dependent  on  any  churchly  form  or  ordinance,  on  any 
priestly  prerogatLTe  or  service,  or  on  any  sacramental  grace 
or  influence  To  raise  np^  accordingly,  by  his  preaching 
and  personal  tnflnence,  a  body  of  converted  men,  who 
chould  themselyes  become  witnesses  of  the  same  truth  by 
which  he  had  been  saved,  was  henceforth  to  be  Wesley's 
life-work.  This  was  the  inspiration  under  which  he 
became  a  great  preacher ;  this  also  made  him  an  organiser 
of  his  living  witnesses  into  classes  and  societies.  In  the 
pulpit  was  the  preaching  power ;  in  the  class-room  was  the 
private  and  personal  influence.  The  vital  link  between 
the  pulpit  and  the  class  meeting  was  the  doctrine  and 
dzperience  of  "conversion."  Thus  Wesleyan  Methodism 
is  derived,  not  from  Wesley  the  rituaUst,  but  from  Wesley 
the  evangelist 

Wesleps  doctrines  offended  the  clergy.  His  popularity 
as  a  preacher  alarmed  theuL  The  churches  were  soon 
shut  against  him.  He  attended  the  religious  meetings — 
on  a  Church  of  England  basis — ^which  had  existed  in 
London  and  elsewhere  for  fifty  years,  so  far  as  these  were 
stQl  open  to  him,  the  Moravian  meetings,  and  meetings  in 
the  rooms  of  private  friends,  but  these  were  quite 
insufficient  for  tiie  zeal  and  energy  of  himself  and  his 
brother,  who  had  been  "converted*  a  few  days  before 
himself.  Accordingly,  in  1T39,  he  followed  the  example 
set  hj  Whitefield,  and  preached  in  the  open  air  to  inunense 
crowds.  In  the  same  year  also  he  yielded  to  the  urgency 
of  his  followers  and  to  the  pressure  of  circumstances, 
and,  becoming  possessed  of  an  old  building  called  "the 
Foundeiy,"  in  Moorfields,  transformed  it  into  a  meeting- 
house. Here  large  congregations  came  together  to  hear 
the  .brothers.  About  the  same  time,'  in  Bristol  and  the 
neighbouring  colUeiy  district  of  Eiagswood,  he  found  him- 
self obliged,  not  a  littie  against  his  will,  to  become  the 
owner  of  premises  for  the  puiipose  of  public  preaching  and 
religions  meetings.  Here  was  the  beginning  of  that  vast 
growth  of  preaching-houses  and  meeting-rooms,  all  of  them 
for  nearly  fifty  years  settied  on  Wesley  hiinself,  which, 
never  having  in  any  way  belonged  to  the  Church  of 
En^and,  became^  through  Wesley,  the  possession  of  the 
Methodist  Connexion. 

Hie  religious  sodeties  throng  which  the  Wesleyi,  after 
iheir  convenion^  exerdsed  at  first  their  spiritual  infiuenoe 
were  in  part^  as  has  been  intimated,  Moravian, --that  in 
fetter  Lane^  of  which  the  rules  were  drawn  up  by  Wesley 
bimaelf  in  1738  (May  1),  being  the  chief  of  these^  and 
in  part  societies  in  oonneadon  with  the  Church  of  England, 
the  soccesson  of  those  which  sprang  up  in  the  last  years 
of  the  Stuarts^  as  if  to  compensate  for  the  decay  of 
Puritanism  within  tiie  church.  In  1739,  however,  a  strong 
leaven  of  antinonuau  quietism  gained  entrance  among  the 
Moravians  of  En^nd  (Bohler  himself  having  left  for 
America  in  the  spring  of  1738);  and  Wesley,  after  vainly 
contending  for  a  time  against  this  conuption,  found  it 
neoessaiy  f ormalQr  to  separate  from  them,  and  to  eetablish 
«  society  of  his  own,  for  which  a  place  of  meeting  was 
already  provided  at  the  Foundery.  .  lliis  was  the  first 
society  under  the  direct  control  of  Wesley,  and  herein  was 
the  actual  and  vital  beginning  of  the  Wesfeyan  Methodist 
Society,  that  ia»  of  Wesleyan  Methodism.  Hence  the 
Wealejanscelehtated  their  centenary  in  1889.  Itwasno^ 
howev«\ti]11743  that  Wesley  published  the  Bules  of  his 
Society  .By  that  ime  not  a  few  other  local  societies  had 
bpva  addd  to  that  at  tbcFoundeiy,  the  ihrde  chiel  ceutiet 


being  London,  Bristol,  and  Newcastle.  Hence  Wesley 
caUed  his  Society,  when  he  published  the  "  Rules  "  in  1743, 
the  "United  Societies."  His  brother's  name  was  joined 
with  his  own  at  the  foot  of  these  Bules,  in  their  second 
edition,  dated  May  1,  1743,  and  so  remained  in  all  later 
editions  while  Charles  Wesley  lived.  Those  Rules  are  still 
the  rules  of  Wesleyan  Methodism.  Since  Wesley's  •death 
they  have  not  been  altered.  During  his  life  only  one 
change  was  made  of  any  importance.  In  1743  the  offerings 
given  weekly  in  the  classes  were  for  the  poor,  there  being 
at  that  time  no  Conference  and  no  itinerant  preachers 
except  the  two  brothers;  after  a  few  years  thejules  pre- 
scribed that  the  weekly  contributions  were  to  go  "  towards 
the  support  of  the  gospel"  The  Society  is  described  as 
"a  company  of  men  having  the  form,  and  seeking  the 
power,  of  godlinfess,  united  in  order  to  pray  together,  to 
receive  the  word  of  exhortation,  and  to  watch  over  one 
another  in  love,  that  they  may  help  each  other  to  work 
out  their  salvation."  "The  only  condition  previously 
required  of  those  wbo  desire  admissioi}  into  these  societies  " 
is  "a  desire  to  fiee  from  the  wrath  to  come,  and  to  be  saved 
from  their  sins."  The  customary  contribution  was  a 
minimum  of  a  penny  a  week  or  a  i&illing  a  quarter. 

In  1739  these  societies  were  not  divided  into  "classes." 
But  in  1742  this  further  step  in  organixation  was  taken, 
and  the  change  is  recognised  in  the  rules  of  1743.  Leaders 
were  appointed  to  these  classes,  and  became  an  order  of 
spiritual  helpers  and  subpastors,  not  ordained  like  lay 
elders  in  the  Presbyterian  churches^  but^  like  them,  filling 
up  the  interval  between  the  pastors  that  "  labour  in  the 
word  and  doctrine"  and  the  members  generally,  and 
furnishing  the  main  elements  of  a  council  which,  in 
after  years^  grew  up  to  be  the  disciplinary  authority  in 
every  "society."  In  every  society  there  was  from  the 
banning  a  "  steward  "  to  take  and  give  account  of  moneys 
received  and  expended.  After  a  few  years  there  were  two 
distinct  stewards^  one  being  specially  appointed  to  take 
care  of  the  poor  and  the  "poor's  money,"  the  other  being, 
in  general,  the  "  society  steward."  And,  finally, — though 
hardly,  perhaps^  during  Wesley's  lifetime, — in  the  larger 
societies  there  came  to  be  two  stewards  of  each  dlescription. 
The  leaders  and  stewards  together  constituted  "  the  leaders' 
meetings"  of  which,  however,  the  complete  circle  of  func- 
tions grew  into  use  and  into  recognition  only  by  degrees. 
The  Rules  of  the  Society,  which  are  strict  and  searcliing, 
relate  to  worship,  to  conduct^  and  to  the  religious  life,  but 
do  not  once  mention  or  refer  to  the  Church  of  England, 
the  parish  church,  or  the  parish  clergy.  The  only  authority 
at  first  was  the  personal  authority  of  the  two  brothers, 
exerdsed  either  directiy  or  by  th'eir  official  delegates. 
After  years  had  passed  away  the  leaders'  meeting  came  to 
have  an  important  jurisdiction  and  authority,  but  its  rights 
and  powers  were  neither  defined  nor  recoguLEed  until  after 
Wesley's  deaths  From  first  to  last  there  is  no  trace  or 
colour  of  any  Anglican  character  in  the  organization. 
Moravians  or  Dissenters  might  have  entered  the  fellow- 
ship, and  before  long  many  did  enter  it  who  had  either 
been  Dissenters  or,  at  any  rate,  had  seldom  or  never 
entered  a  church.  What  would  to^y  be  called  the 
"  unsectaiian "  character  of  his  society  was,  indeed,  in 
'Wesley's  view,  one  of  its  chi«f  glories.  All  the  time, 
however,  this  "  unsectarian "  society  was  only  another 
"sect"  in  process  of  formation.  Wesley  for  many  years 
before  his  death  had  seen  that,  unless  the  rulers  of  the 
church  should  come  to  adopt  in  regard  to  his  society  a 
policy  of  liberal  recognition,  this  might  be  the  outcome 
of  his  life-work.  And  it  would  seem  as  if  in  his  private 
confidences  with  himself  he  had  come  in  the  end  at  times 
to  acQuiesoe  in  this  result. 

Still  mor^  declsivei  however,  was  the  thir^^^ep^in  th^ 
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deTelopoMixt  of  Wesley'B  "Sodety."  Tbe  clergy  not  only 
excluded  the  Weeleys  from  their  pulpits,  but  often  repelled 
them  and  their  oonTerts  from  the  Lord's  Snpper.  This 
iras  first  done  on  a  large  scale,  and  ^th  a  systematio 
hardmesB  and  persbtency,  at  Bristol  in  1740.  Under 
these  drcomstances  the  brothers  took  thecdecisive  step  of 
administering  the  sacrament  to  their  societies  themselyes, 
in  their  own  meeting-rooms,  both  at  Bristol  and  at  Kings- 
wood.  Tliis  practice  haying  thus  been  established  at  Bristol, 
it  was  not  likely  that  the  original  society  at  the  Foundeiy 
would  rest  content  without  the  like  privilege,  especially  as 
•ome  of  the  clergy  in  London  acted  in  the  same  manner 
as  those  at  BristoL  There  were  therefore  at  the  Fonndery 
s]|M>  separate  administrations.  Here  then,  in  1740,  were 
two— if  we  include  Kingswood,  three — separate  local 
churches^  formed,  it  is  true,  and  both  served  and  goTemed 
by  ordained  clergymen  of  the  Church  of  England,  but  not 
belonging  to  that  church  or  in  any  respect  within  its 
goremment  As  thereafter  during  Wesley's  life  one  of 
the  brothers,  or  some  cooperative  or  friendly  clergyman, 
vas  almost  always  present  in  London  and  in  Bristol  for 
Ae  administration  of  the  sacraments,  these  communions, 
when  onoe  begun,  were  afterwards  steadily  maintained,  the 
Lord's  Supper  being;  as  a  rule,  administered  weekly. 
Both  on  Sundays  and  on  week  days  full  provision  was 
made  for  all  the  spiritual  wants  of  these  "  societies,"  apart 
altogether  from  Uie  services  of  the  Church  of  England. 
The  only  link  by  which  the  societies  were  connected  vrith 
diat  ehurdi — and  this  was  a  link  of  sentiment,  not  an 
oigsnio  one— was  that  the  ministers  who  served  them 
lere  nnmbered  among  its  "  priests.* 

Is  1741  Wesley  entered  upon  his  course  of  calling  out 
lay  preachers,  who  itinerated  under  his  directions.  To  the 
Booeties  founded  and  sustained  with  the  aid  of  these 
presehorB,  who  were  entirely  and  absolutely  under  Wesley's 
penonal  control,  the  two  brothers,  in  their  extensive 
jonmeyi^  administered  the  sacraments  as  they  were  able. 
The  hdpers  only  ranked  as  laymen,  many  of  them,  indeed, 
being  men  of  humble  attainments  and  of  unpolished  ways. 
For  the  ordinary  reception  of  the  sacraments  the  societies 
in  genenJ  were  dependent  on  the  parish  dergyj  who^  how- 
ever, not  seldom  repeUed  them  from  the  Lord's  table.  So 
also  for  the  ordinary  opportunities  of-  public  worship  they 
often  had  no  resource  but  the  parish  ^urch.  The  simple 
service  In  their  preaching-room  was,  as  Wesley  himself 
insisted,  defective,  as  a  service  of  public  worship^  in  some 
important  particulars;  besides  which,  the  visits  of  the 
itinerants  were  usually,  at  least  at  first»  few  and  far 
between.  Wesley  accordingly  was  urgent  in  his  advices 
and  injunctions  tiiat  his  societies  generally  should  keep  to 
tiiflir  parish  churches ;  but  long  before  his  death,  especially 
ss  the  itinerant  preachers  improved  in  quality  Imd  increased 
in  number,  there  was  a  growing  desire  among  the  societies 
to  have  their  own  full  Sunday  services,  and  to  have  the 
Bseraments  administered  by  their  own  preachera  The 
development  of  these  preachers  into  ministers^  and  of  the 
societies  into  fully  organized  churches^  waa^  if  not  the 
mevitabk^  at  any  rate  the  natural,  result  of  the  steps 
which  Wesley  took  in  order  to  cany  on  the  work  that  was 
continually  opening  up  before  him. 

In  1744  Wedey  b«Id  bit  flnt  Conftrenoe.  The  eerl  j  ConferenoM 
w«n  ehisAy  vmfol  tot  th«  wttlein«nt  of  points  of  doctrino  and 
diadpliBa  and  for  tho  ozunination  sad  aocreditijig  of  follow- 
Wboonn.  Thoy  met  yearly.  Conforanoes  wera  a  necessity  for 
▼ealoj,  and  beeame  increasingly  eo  aa  bis  work  continued  to  grow 
span  him.  It  waa  inevitable  also  that  the  powers  of  the  Conference, 
althoQ^  for  many  yean  the  Conference  itself  onl^  exiated  aa  it 
wire  en  raffenuioe,  and  only  exercised  any  anthonty  by  the  per- 
adsrioo  of  its  ereator  and  head,  ahoold  continually  increase.  The 
nnit  waa  that  in  1784  Wesley  conld  no  longer  delay  the  lenl 
eonstitntioB  of  the  Gonferenoe^  and  that  he  waa  eomnelled,  if  he 
^^M  povide  fof  the  parpetqstion  of  his  W9rh,  to  take  meaanrsa 


for  vesting  in  tmateea,  for  the  use  of  "the  people  called  lieihod. 
ista,"  nnder  the  Jnriadiction  of  the  Conference  as  to  the  appoint* 
ment  of  ministers  and  preachers,  all  the  preaching  plaeee  and  trust 
property  of  the  Connexion.  The  legal  Conference  waa  defined  aa 
eonaieting  of  one  hundred  itinerant  preachem  named  by  Wcsle/, 
and  power  waa  given  to  the  '*  legal  hundred  "  continually  from  the 
first  to  fill  up  the  vacancies  in  their  own  number,  to  admit  and 
expel  preachert,  and  to  station  them  from  year  to  year,  no  preacher 
being  allowed  to  remain  more  than  three  years  in  cue  station. 

Bjr  this  measure  Wealey's  work  waa  consolidated  into  a  diatinet 
religious  organization,  having  a  legally  corporate  character  and 
large  property  righta.  And  yet  Wc^ct  would  not  allow  this  great 
organization  to  be  styled  a  "church. '  It  vru  only  a  "society* 
—the  "United  Society  "—the  Society  of  "the  people  called  Method- 
ists"—the  •'Methodist  Society."  And  of  ita  members  all  who 
were  not  professed  Dissenters  were  by  him  reckoned  as  belonging 
to  the  Church  of  England,  although  a  laige  and  increaaing  pro- 
portion  of  them  seldom  or  never  attended  the  services  of  uat 
church.  The  explanation  of  this  apparent  inconaiatency  ia  that 
V/eoley  admitted  none  to  be  DiiBenters  except  auch  as  were  so  in 
the  eye  of  the  law— those  who,  "for  conacienoe  aake,  refused  to 
join  in  the  eenricea  of  the  church  or  partake  of  the  eacraments 
administered  therein  " — and  that  he  interpreted  "  the  Church  of 
England  "  to  mean,  aa  he  wrote  to  hia  brother  Charles,  **  all  the 
belierers  in  England,  except  Papista  and  Dissenter^  who  have  the 
word  of  Ood  and  the  sacrament*  administered  amon|^  them." 

But  Wesley  waa  to  carry  his  Society  to  a  yet  hi^^er  pitch  of 
development,  and  one  which  made  it  still  more  diAcult  to  dia- 
tinguish  its  character  fVom  that  of  a  distinct  and  separate  diurch. 
In  1738  Weeley  had  been  theoretically  a  Hi^h -Churchman.  For 
aome  time  even  after  he  had  entered  u^ion  hia  course  of  irregular 
and  independent  evangelism  he  continued  to  hold,  in  the  abstract, 
High-Church  views.  But  in  1749  he  abandoned  once  for  all 
hia  ecclesiastical  High-Churchmanahip,  although  he  never  became 
either  a  political  or  a  latitudinarian  Low>Churchman  after  the 
atandard  and  maaner  of  the  18th  centurr.  He  relates  in  hia 
journal  under  date  January  20,  1748,  how  oia  viewa  were  rerolu- 
lionized  by  reading  Lord  (Chancellor)  King'a  account  of  the 
primitive  chureh.  From  this  time  forward  he  oonbistently  main« 
tained  that  the  "  uninterrupted  auccesaion  waa  a  fable  which  no 
man  ever  did  or  could  prove.  One  of  the  things  taught  him  by 
Lord  Eing'a  book  was  that  the  office  of  bishop  waa  orifi;inaIly  one 
and  the  same  with  that  of  preabyter ;  and  the  practical  inference 
which  Wesley  drew  was  that  he  himaelf  waa  a  *  ^Scriptural  Episco- 
poa,"  and  that  he  had  as  much  right  aa  any  primitive  or  missionary 
bishop  to  ordain  ministers,  aa  hia  representatives  and  helpers,  who 
ahonld  administer  the  eacraments,  instead  of  himself,  to  tha 
Bodetiea  which  had  placed  themsolrca  under  hia  spiritual  charge. 
Thia  right,  aa  he  conceived  it  to  be,  he  held  in  abeyance  for  nearly 
forty  years,  but  at  length  he  waa  conatrained  to  exencise  It,  and, 
b^  ao  doiuA  in  effect  led  the  way  towarda  making  hia  Society  a 
distinct  ana  Independent  church. 

In  1784,  the  American  ooloniea  having  won  their  independence. 
It  became  neceesary  to  organize  asperate  Methodism  for  America, 
where  Methodist  societies  had  existed  for  many  voara.  Wealey 
gave  fonnal  ordination  and  letters  of  ordination  to  Vr  Coke,  already 
a  presbyter  of  the  Church  of  England,  as  superintendent  (or 
bisnop)  for  America,  where  Coke  ordained  Francis  Asburv  aa 
preabyter  and  auperintendent  (or  bishop),  and  Coke  and  Asbury 
together  ordidned  the  American  preachers  as  presbyters.  From 
that  ordination  datea  the  ecclesiastical  commencement  of  American 
Epiaeopal  Methodism— in  which  the  bishops  are  only  chief  among 
the  preabytera  whom  they  superintend,  superior  in  office  but  of  the 
same  order.  The  Episcopal  Methodiam  of  America  represents  to- 
day  the  largest  aggregate  of  Protestant  communicants  and  worship- 
pera  of  the  aame  ecclesiastical  name  to  be  found  in  any  one  nation 
in  the  world. 

The  following  year  (1785)  Wesley  ordained  ministers  for  Scot- 
land. There  his  societies  were  quiie  outside  of  the  established 
Presbyterianism  of  the  day,  with  its  lukewarm  "  moderatism "; 
while  the  fervid  aecU  which  had  seceded  from  the  state  church 
would  hold  no  terma  with  Arminiana  like  Weeley  and  his  followers. 
Hence  Wesley  waa  compelled  to  make  apecial  provision  for  tha 
administration  of  the  sacramenta  in  Scotland.  He  therefore 
ordained  aome  of  hia  ablest  and  most  dignified  preachers,  was 
carefhl  to  give  them  formally  in  his  correepondenoe  the  style  and 
title  of  "  Reverend, "  and  appointed  them  to  administer  the  sacra. 
mcnta  north  of  the  Tweed.  ,        ,  .       /», 

At  length,  in  1788,  Wesley  ordained  a  number  of  preachers  (Mr 
Tyeiman  saya  seven)  to  assist  him  in  adminUtoring  the  sacrsmenta 
to  the  societiea  in  England;  and  of  these  he  ordained  one  (Alexan- 
der  Mather)  to  be  superintendent  (or  bishop),  his  brother  Charles 
being  now  dead,  and  Dr  Coke  sometimea  sbsent  for  long  periods  in 
America.  The  number  of  societies  which  demanded  to  have  the 
saciaments  administered  to  them  in  tlieir  own  placea  of  worship 
continually  increased,  and  their  claims  were  often  too  "trong  to 
be  resisted,  especially  when  the  parish  priest  w»a  either  a  pubUQ 
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opponent  of  the  VaihbdUts  or  a  man  of  diardpnUblo  conduct 
Bolbn  y^esloy's  detth  (in  1791)  it  would  seem  that  there  were  more 
than  a  dozen  of  hiM  preaehen  who  had  at  different  timee,  in  Scot* 
Uywl  or  in  England,  Deen  ordained  to  administer  the  eacramente. 

The  foregoing  riow  of  the  derelovment  of  Methodiam  ae  an 
nganixation,  during  the  lifetime  of  ita  founder,  will  hare  conveyed 
a  general  idea  of  itb  structure  and  polity.  There  ie  one  cardinal, 
though  variable,  element  in  ita  organization,  however,  of  which 
there  haa  a&  yet  been  no  occasion  to  apeak.  The  aocietiea  of 
Methodism — eadi  of  these  consistinj^  of  one  or  more  "  claasee  " — 
were  themsolvek  grouped  into  circuits,  each  of  which  was  placed 
under  the  care  of  one  or  more  of  Wesley's  Conference  preachers, 
who  were  called  hik  "  assisUnts  "  or  **  helpers,"  the  assistant  being 
the  chief  preacher  of  a  circuit,  and  the  helper  being  a  colleague 
and  subordinate.  The  "assistants"  were  direetly  responsible  to 
Wesley,  who  had  absolute  power  over  them,  and  exereieed  it 
betweta  the  Conferences.  The  same  power  he  equally  poasesaed  in 
the  Conference,  at  the  yearly  meeting  but  he  made  it  a  rule, 
during  hia  later  life,  to  take  oounaol  with  the  Conference  as  to  all 
matters  of  importance  affecting  the  permanent  status  of  the 
preachers  personally,  or  relating 'to  the  societies  and  their  govern- 
ment He  thus  prepared  the  Connexion,  both  jvreachers  and 
people,  to  accept  the  government  and  the  logislative  control  of 
the  Conference  after  his  death. 

At  the  time  of  Wesley*s  death  there  were  in  Great  Britain,  the 
bleof  Man,  and  the  Channel  Islands,  19  circuits,  227  preachers,  and 
ft7,iMS  membera.  In  Ireland  there  were  29  circuits,  67  preachers, 
and  14,000  membera.  There  were  also  11  miaeion  circuita  in  the 
Weat  Indiea  and  British  America,  19  preachers,  and  6800  members. 
The  number  of  members  in  the  United  *  States  waa  returned  as 
48,265. 

It  has  already  been  explained  that  in  connexion  with  each  aodety 
there  was  a  leaders'  meeting,  of  which  society  stewards  and  poor 
stewards  as  well  as  leaden  were  members.  It  must  here  be  added 
that  each  cirouit  had  iU  quarterly  meeting,  of  which,  at  first,  only 
the  society  stewards  and  the  general  steward  (or  treasurer)  for  the 
otrcuit  in  conjunction  with  the  itinerant  preachers,  were  neoessarj 
memben.  Loaders,  however,  in  -eome  drouits  were  very  early,  if 
not  from  tiie  first,  assocUtod  with  the  stewards  in  the  quarterly 
meeting,  or  at  least  had  liberty  to  attend.  The  quarterly  meeting 
waa  not  defined  in  Weeleyaa  Methodism  until  the  year  1852.  The 
leaders*  meeting  had  no  defined  authority  until  some  vears  after 
Wesley's  death.  Discipline,  including  the  admission  and  expulsion 
of  members,  lav  absolutely  with  the  "  assistant,"  subject  only  to 
appeal  to  Mr  Wesley.  Many  yearL  however,  before  Wesley's  death 
it  Lad  become  the  usage  for  the  "  assistant,"  or,  in  his  absence,  the 
"helper,"  his  eoUes^e,  to  consult  the  leaders'  meeting  a>  to 
important  questions  either  of  appointment  to  office  or  of  diMipline. 
As  the  consolidated  " society"  approached  towanls  the  character  of 
a  "charefa,^  the  leaders'  meeting  began  to  acquire  the  character 
and  functions  of  a  church  court,  and  private  members  to  be  treated, 
in  regard  to  nutters  of  discipline,  as  bavins  a  status  and  rights 
which  might  be  pleaded  before  such  a  <*  court  *  The  rights,  indeed, 
which,  soon  after  Weslev'a  death,  were  guaranteed  to  leaders* 
meetings  and  members  or  society'  had,  there  can  be  no  doubt,  so 
far  grown  up^  before  hIa  death,  as  to  be  generally  recognised  as 
nndeniable. 

**  Bauds  "  were  a  marked  feature  in  early  Methodism,  but  in  later 
years  were  allowed,  at  least  in  their  original  form,  to  CUl  out  of 
use.  There  is  no  reference  to  them  in  the  "  Minntee  of  Conference  " 
after  1768,  although  till  after  Wesley's  death  they  held  a  place  in  the 
oldeet  and  largeet  societies.  Originally  there  were  usually  in  each 
considerable  society  four  bands,  the  members  of  which  were  collected 
from  the  varioas  society  elaeses— one  band  composed  of  married 
and  another  of  unmarried  men,  one  of  married  and  another  of  un- 
married women.  All  the  members  of  society,  however,  were  not 
of  neoraaity  members  of  banda  Some  maturity  of  experience  was 
expected,  snd  it  was  the  responsibility  of  the  "  anisUnt "  to  admit 
into  baud  or  to  exclude  from  band.    After  Mr  Wesley's  death,  where 

bands  so  called  were  kept  up,  they  lost  their  private  character, 
and  became  weekly  fellowship  meeUngs  for  the  society. 

Tlie  "Jove-feast"  was  a  meeting  the  idea  of  which  was  borrowed 
from  the  Moravians,  but  which  was  ilso  rtsgardecl  as  reviving  the 

Sninitire  institute  of  the  agape.  In  the  love-feast  the  membera  of 
ifforeut  eociotiee  come  together  for  a  collective  fellowship  meeting. 
One  feature  of  the  meeting~a  memory  of  the  primitive  agape— \m 
that  all  preeent  eat  a  small  portion  of  bread  or  cake  and  drink  of 
water  m  common. 

It  may  be  supposed  that  in  such  a  system  as  Methodism  a  lane 
nnmlwr  of  prsachers  and  exhorters,  from  all  the  socUl  grades 
Included  within  the  societies,  could  not  but  be  eontinuaUy  raised 
un  Tiee-,  during  Wesle/s  life,  acted  entirely  under  the  din-ctions 
of  the  sssisunt  and  were  by  him  admitted  or  excluded,  subject  to 
an  appeal  to  Wesley.  Once  a  quarter— often  in  conjunction  with 
the  circuit  qnarterl J  meeting-a  meeting  of  theee  local  lay  helpers, 
•ailed  ••  local  preachers,**  was  held  for  mutual  consulUtion  and 
irran^ment,  ami  to  examine  and  accredit  candidatee  for  the  office. 


3.  WetUyan  Methodism  afUr  Wedtjfs  Death  (1791). 
— When  Wesley  died  Uie  Oonf  erence  remained  as  the  bond 
of  union  and  fountain  of  authority  for  the  Connexion. 
But  between  the  meetings  of  Conference  Wesley  had  acted 
as  patriarch  and  visitor  with  summary  and  supreme 
jurisdiction.  The  first  need  to  be  supplied  after  his  death 
was  an  authority  for  the  discharge  of  this  particular  func- 
tion. In  America  Wesley  had  organized  a  system  of 
bishops  (presbyter-bishops),  presbyters  or  elders,  and 
deacons  or  ministers  on  probation.  Among  some  of  those 
preachers  who  had  been  most  intimate  witih  Wesley  there 
was  a  conviction  that  hia  own  judgment  would  have 
approved  such  a  plan  for  England.  No  document,  how- 
ever, remains  to  show  that  sudi  was  his  desire.  The  only 
request  he  left  behind  him  for  the  Conference  to  respect 
was  one  which  rather  looked  in  another  direction — the 
well-known  letter  produced  before  the  Conference  on  its 
first  meeting  after  his  death  by  his  friend  and  personal 
attendant,  Mr  Bradford,  in  which  he  begged  the  members 
of  the  legal  hundred  to  assume  no  advantage  over  the 
other  preachers  in  any  respect.  The  |)reacher8,  accordingly, 
in  their  ^t  Conference  after  Wesley's  death,  instead  of 
appointing  bishops,  each  with  his  diocese  or  province, 
divided  the  country  into  districts,  and  appointed  district 
committees  to  have  all  power  of  discipline  and  direction 
within  the  districts,  "subject  only  to  an  appeal  to  tho 
Conference,  all  the  preachers  exercising  equal  rights  also 
in  the  Conference,  the  "  legal  hundred  '  m(»^y  confirming 
and  validating  pro  forma  the  resolutions  and  deciaioDS  Jf 
the  whole  assembly. 

At  first  the  preachers  stationed  in  the  districts  were 
instructed  to  elect  their  own  chairmen,  one  for  each  districhi 
But  the  plan  was  speedily  changed,  and  the  chairmen  were 
elected  each  year  by  tiie  whole  Conference;  and  this 
method  haa  been  maintained  ever  since.  The  "district 
meetings* — aa  they  are  generally  called — are  still  "com- 
mittees "  of  the  Conference,  and  have  ad  interim  its  power 
and  responsibilities  as  to  discipline  and  administration. 
OriginaUy  they  were  composed  exclusively  of  preachers, 
but  before  many  years  had  passed  circuit  stewards  and 
district  lay  ofiicers  came  to  be  associated  with  the  preachers 
during  the  transaction  of  all  the  business  except  such  as 
waa  regarded  aa  properly  paatoraL 

The  relation  of  the  Conference  to  the  government  of  the 
Connexion  having  thna  been  determined,  the  question 
which  next  aroee,  and  which  occupied  and  indeed  convulsed 
the  Connexion  for  several  years  (1792>95),  was  that  of  the 
administration  of  the  sacraments,  especially  of  the  Lord's 
Supper,  to  the  societies.  The  societies  generally  insisted 
on  their  right  to  have  the  sacraments  from  Uieir  own 
preachers.  Many  of  the  wealthier  members,  however,  and 
in  particular  a  large  number  of  the  trustees  of  chapels, 
opposed  these  demands.  At  length,  between  1794  and 
1795,  after  more  than  one  attempt  at  compromise  had 
been  made  by  the  Conference,  the  feeling  of  the  societies 
as  against  the  trustees  became  too  strong  to  be  longer 
resisted,  and  accordingly  at  the  Conference  of  1795  tho 
"  plan  of  pacification  "  waa  adopted,  the  leading  provision 
being  that,  wherever  the  majority  of  the  trustees  of  any 
chapel,  on  the  one  hand,  and  the  miy'ority  of  the  stewards 
and  leaders,  on  the  other,  consented  to  the  administration 
of  the  sacraments,  they  should  be  administered,  but  not  in 
opposition  to  either  the  one  or  the  other  of  these  authorities. 
In  England  the  Lord's  Supper  was  always  to  be  adminis- 
tered  after  the  Episcopal  form ;  in  Scotland  it  might  still, 
if  necessary,  be  administered,  aa  it  had  commonly  been 
before,  after  the  Presbyterian  form.  In  any  case,  however, 
"  full  liberty  was  to  be  left  to  give  out  hymns  and  to  use 
exhortation  and  extemporary  prayer."  The  result  was  that 
.within  a  generation  the  administration  of  the  saouiienti 
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U>  the  aoeie^es  tAtAh  to  be  ihe  universal  rale.  By  this 
legislation  the  preachers  assumed  the  powers  of  pastors, 
in  accordance,  however,  only  and  always  with  the  desire 
and  choice  of  their  flocks.  No  formal  senrice  or  act  of 
ordination  was  brought  into  use  till  fort^  years  after- 
wards. AH  preachers  on  probation  fof  the  ministry, 
after  the  completion  of  their  probation,  \rere  "received 
into  foil  connexion  '  with  the  Conference,  this  reception  im- 
plying investment  with  all  pastoral  prerogatives.  Modern 
Methodism  has  developed  more  fully  and  conspicuously 
^  the  pastoral  idea. 

Ko  sooner  was  the  sacramental  eontroversy  settled  than 
the  further  question  i^  to  the  position  and  rights  of  the 
laity  came  to  the  front  in  great  force.  A  comparatively 
small  party,  led  by  Alexander  Kilham,  imported  into  the 
diacnssion  ideas  of  a  republican  complexion,  and  demanded 
that  the  members  in  their  individual  capacity  should  be 
recognized  as  the  direct  basis  of  all  power,  that  they  should 
freely  elect  the  leaders  and  stewarids,  that  all  distinction 
in  Oonference  between  ministers  and  laymen  should  be 
done  away  (elected  laymen  being  sent  as  delegates  from 
the  circuits  in  equal  number  wit£  the  ministers),  that  the 
ministry  should  possess  no  official  authority  or  pastoral 
prerogative,  but  should  merely  carry  into  effect  the 
dedsions  of  nugorities  in  the  different  meetings.  In  the 
course  of  a  very  violent  controversy  which  ensued,  pamphlets 
and  broadsheets,  chiefly  anonymous,  from  Kilham's  pen, 
advocating  his  views  and  containing  gross  imputations  on 
the  ministers  generaUy,  and  in  particular  oh  some  not 
named  but  distinctly  indicated,  were  disseminated  through 
the  societies.  The  writer  was  tried  at  the  Conference  of 
1796,  condemned  for  the  publication  of  injurious  and 
n^justifisible  charges  against  his  brethren,  and  by  a  unani- 
mous vote  expelled  from  the  Conference.  In  the  follow- 
ing year  he  founded  the  "  New  Connexion,"  the  earliest  of 
the  organised  secessions  from  Wesleyan  Methodism. 

Views  much  more  moderate  than  Kilham's  prevailed  in 
the  Connexion  at  krge.  At  the  Leeds  Conference  of  1797 
>the  basis  was  laid  of  that  system  of  balance  between  the 
prerogatives  of  the  ministers  and  the  rights  of  the  laity 
which  has  been  maintained  in  its  principles  ever  since, 
and  which,  in  reality,  has  governed  the  recent  provisions 
(1877-78)  for  the  admission  of  lay-representatives  into  the 
Conference  not  less  than  the  former  developments  of 
Wesleyan  Methodism.  The  admission  of  members  into 
the  society  had,  up  to  1797,  been  entirely  in  the  hands  of 
the  itinerant  preachers, — that  is,  the  "assistant,"  hence- 
forth to  be  styled  the  "  superintendent,"  and  his  "  helpers." 
The  new  regulations,  without  intei-fering  irith  the  power 
of  the  ministers  to  admit  members  on  trial,  declared  that 
''the  leaders'  meeting  shall  have  a  right  to  declare  any 
person  on  trial  improper  to  be  received  into  society,  and 
after  such  decUration  the  superintendent  shall  not  admit 
such  person  into  society  " ;  also  that  "  no  person  shall  be 
expelled  from  the  society  for  immorality  till  such  immorality 
be  proved  at  a  leaders'  meeting."^  For  the  appointment 
of  church  officers  (leaders  and  stewards)  the  following 
re(;'Jations  were'  made^  the  second  based  on  recognized 
Qsage,  the  first  on  general  but  not  invariable  practice : — 

'  In  thU  raipUtion  it  wm  SMumed  that  the  old  rale  of  locietj  bj 
vhlch  s  member  diiqualifles  and  Trituellj  ezpeli  himeelf  bj  con- 
tinned  sbeenoe  from  dase,  without  reeaon  for  such  abeence,  etill 
held  good.  The  eeae  providee  only  for  ezjmleiona  for  '*  immoraJity. " 
Bubeequent  legialation  haa  introduced  a  provision  which  ensurae  to 
07  member  before  he  ceaaea  to  be  recognized  on  account  of  non- 
attendant  the  right  of  having  his  case  brought  before  a  leaden' 
meeting  if  he  deeirea  it  This  rule  of  1797  haa  always  been  under- 
itood  by  the  Conference  as  constituting  the  leadera'  meeting  in  effect 
•  Jory,  leaving  the  superintendent  with  his  colleague  or  colleaguea 
■a  advisers  to  act  as  Judge.  Appeal  has  always  Iain  from  the  leadeia' 
^Mtiag  to  th«  district  metting^  and,  finally,  to  the  Conference. 


"1.  Ko  person  shall  be  appointed  a  leader  or  steward,  or  ho 
remevcd  ftom  hia  office,  bat  iu  conjunction  with  the  leaders'  meet, 
iog^  the  nomination  to  be  in  the  suiierintendent,  and  the  spproha- 
tion  or  disapprobation  in  the  leaders'  meeting. 

^  **2.  The  former  rule  concerning  local  preachers  »  confirmed,— 
viz.,  that  no  man  shall  receive  a  plan  as  a  local  preacher,  without 
the  approbation  of  a  local  preachers'  meeting." 

The  Conference  at  the  same  time  made  several  provisions 
for  carrying  out  the  process,  which  had  been  goin^  on  for 
some  years,  of  denuding  itself  of  direct  responsibility  in 
regard  to  the  disbursement  of  the  Connexional  funds. 
The  principle  was  established  that  such  matters  were  to  be 
administered  by  the  district  committees  acting  in  corre- 
spondence with  the  quarterly  meetings  of  the  circuits.  lis 
was  also  provided  that  circuits  were  not  to  be  divided 
without  the  consent  of  the  respective  quarterly  meetings ; 
and,  finally,  it  was  resolved  that,  in  the  case  of  any  new 
rule  made  by  the  Conference  for  the  Connexion,  its  action 
within  a  circuit  might  be  suspended  for  a  year  by  the 
quarterly  meeting,  if  it  disapproved  of  the  rule.  If,  how- 
ever, the  Conference,  after  twelve  months'  interval,  still 
adhered  to  the  new  rule.-it  was  to  be  binding  on  the  whole 
Connexion. 

The  powers  of  district  committees,  as  defined  by  former 
Conferences,  were  in  1797  confirmed  and  enhanced,  special 
powers  being  given  to  special  meetings  of  these  committees 
convened  when  necessary  to  settle  the  affairs  of  a  distracted 
circuit  In  the  same  Conference  all  the  principal  rules 
of  Methodism,  in  regard  both  to  the  ministers  and  the 
laity,  were  collected  and  (m  a  sense)  codified,  including 
the  new  regulations  adopted  that  same  year;  and  the 
whole,  under  the  title  "  Large  Minutes,"  was  accepted  as 
binding  by  the  Conference,  each  minister  being  required 
to  sign  his  acceptance  in^vidually.  This  compendium, 
itself  based  on  one  which  had  been  prepared  by  Wesley, 
is  still  accepted  by  every  Wesleyan  minister  on  his  ordina- 
tion as  containing  the  rules  and  principles  to  which  he 
subscribes.  During  the  sitting  of  this  critical  Conference 
at  Leeds  an  assembly  of  delegates  from  bodies  of  trusteea 
throughout  the  kingdom  was  simultaneously  held.  Hie 
fornvof  the  regulations  enacted  by  the  Conference  was,  to 
a  considerable  extent,  determined  by  the  nature  and  form 
of  the  requests  made  by  this  body  of  trustees.  There 
was  one  request,  however,  which  the  Conference  distinctly 
declined  to  grant — nameJy,  that  for  lay  delegation  to  the 
Conference.  The  Conference  replied  that  they  could  not 
admit  any  but  regular  travelling  preachers  into  their  body, 
and  preserve  the  system  of  Methodism  entire,  particularly 
the  "  itinerant  plan."  It  was  not  until  many  years  after- 
wards that  anything  was  heard  again  as  to  this  matter. 

By  the  settlement  now  described  the  outlines  of 
Methodism  as  an  organixed  church  were  fairly  completed. 
Many  details  have  since  been  filled  in,  and'  many  changes 
have  been  made  in  secondary  arrangements,  but  the 
principles  of  development  have  remained  unchanged.  The 
Connexion  after  1797  had  a  long  unbroken  period  of 
peaceful  progress.  The  effect  of  the  "  Kilhamite  "  separa- 
tion, indeed,  was  after  1797  not  greatly  felt  by  the  parent 
body.  The  number  of  Methodists  in  the  United  Kingdom 
in  1796,  the  year  of  Kilham's  expulsion,  was  95,226 ;  in 
1797  it  was  99,519 ;  in  1798  the  New  Connexion  held  its 
first  Conference,  and  reported  5037  members,  the  number 
of  the  parent  body  being  101,682.  Nor  was  it  till  1806 
t^^at  the  New  Connexion  reached  6000. 

During  the  period  of  qniet  growth  and  development  w^ich 
followed  1797  the  inflneuce  of  on*  snperior  mind  (Dr  -Jsbes 
Buntinff,  l'*2^1858)  wa«  to  prevail  with  increasing  sway.  This 
was  to  be  the  period  of  the  gradual  development  of  lay  eo-opeiation 
in  the  administration  of  the  Tarious  departments  of  Connozional 
extension  and  enterpriae^-a  development  which  prepared  the  way 
for  the  important  legislation  of  1862  and  following  yean,  and  for 
the  ultimate  settlement  of  the  respective  provinoes  and  powers 
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of  tilt  niaistmi  and  Uity  whieli  iras  mtda  In  1877-78.  It  wu 
idao  to  be  the  pwiod  of  the  ondual  oompktion  of  tho  pMtonl 
idoa,  in  its  pnetieal  application  to  th*  miniatan  of  the  body. 
This  period  na/  bo  defioed  at  eztonding  from  the  nvolationary 
•pooh  of  1791-97  to  the  epoch  of  political  and  mnnicipal  refonn 
aMtation,  1828-86,  whkh  ooincidet  with  a  eeoond  neriod  of  politico- 
,ffly]fi«Mri<^^l  agitation  in  Wealeyan  Methodiam. 

la  1797  the  Conforanoe^  aa  already  mentioned,  had  Tofuaed  to 
■How  aSeetod  laymen— or  lay  delegatea— any  place  either  in  the 
Ooafaenee  or  in  diatriet  oommitteea.  Within  a  few  yean  after 
1800,  howerer,  the  praotioe  grew  np  for  the  drcoit  atowarda  to 
attend  the  diaUict  eommitteee  daring  the  tranaaction  of  financial 
baaincaa,  and  in  1818  thla  naage  waa  reooenixed  in  the  Minntea  of 
OonfeKWoe  aa  an  eatabliahed  "mlek"  and  it  waa  enacted  that  no 
genenl  inereaae  of  the  ineome  of  the  miniatera  ahoold  be  aanctioned 
Cy  the  Oonferanoe  until  approTod  br  ft  migority  of  the  diatriet 
eommitteee  during  the  attendance  of  the  circoit  atowarda.  Since 
the  adoption  of  thia  mle  the  lay  element  in  the  diatriet  oommitteea 
haa  ataadOy  Inereaaed  and  dereloped.  Another  characteriatio  and 
impotant  feature  in  tiib  organization  of  Wealeyan  IfethodiMttt 
wUdi  gnw  into  diatinet  form  and  prominence  during  the  period 
now  under  reriew,  waa  that  of  the  adminiatiation  of  all  the  Con- 
nezional,  departments,  except  auch  aa  wen  r^^arded  aa  i>roperly 
peatoral,'  by  meana  of  mixed  denutmental  oommitteea,  appointed  at 
eeeh  aoeeeaaiTe  Conference.  '  Tneae  eomndtteea  made  lecommenda- 
tiene  to  the  ConCNeDoe  in  ngaid  to  auch  new  l^gialation  aa  they 
thoo^t  deainble  and  to  the  appointment  of  the  memben  of  com- 
mittee; and;  for  each  department,  a  large  committee  of  reriew,  of 
whic^  the  memben  of  the  ordinary  committee  of  management 
fonned  the  nudeoa,  came  to  be  held  each  year  immediately  before 
the  Gonteence.  In  theae  eommitteee  the  numben  of  minlaten  and 
of  larmen  wen  eqnaL    On  thia  principle^  between  1811  and  1888, 

£>vieion  had  been  made  for  the  management  of  all  the  funda  of 
I  Connexion  and  their  correaponding  departmento  of  adminiatra- 
tkm.  The  ftnt  mixed  committee  appointed  by  the  Conference  was 
the  eommittae  of  pcirilcm  in  1808. 

T^  deretonnent  of  the  paatoral  podtion  and  character  ot  the 
ministen  of  thf  bodr  after  1797  could  not  but  ad-rance  on  a  line 
namUel  to  the  denlopment  of  the  position  and  elaima  of  the 
laitf  •  In  1818  the  usafle  of  the  Conference  waa  conformed  to  what 
had  long  been  tiie  ordinary  unofficial  cuatom,  and  the  praachen 
bMUi  to  be  atylcd  in  the  WeOeifcm  Mtikodid  MagaaAnt  and  in 
otSar  official  publications  '*Bererend,'*  a  fact  which  may  seem 
trivial,  but  which  in  reality  waa  of  important  aignificance. 

In  1884,  after  the  Idea  had  been  long  entertained  and  theprofeet 
bad  been  repeatedly  diacnaaed,  it  waa  determined  to  eetobliah  a 
theological  mstitation  for  the  t^ainiuff  of  ministerial  candidatee. 
Tlion  an  now  four  collies,  with  two  nundred  and  fifty  students. 
In  1888  the  pnctice  of  ordination  by  imposition  of  nands  was 
adopted. 

mieh  adTan^es,howeTer,  as  these  in  the  general  organixation 
and  derelo^nient  of  the  Connexion,  and  espwially  in  tiie  stotus 
and  profewonal  training  of  the  miniatera,  could  not  be  made  in 
sneli  a  body  without  olTence  being  given  to  some^  whoee  tondendes. 
wen  to  disallow  any  official  distinction  between  the  ministry  snd 
the  laity,  and  who  also  objected  -to  the  use  of  the  organ.  This 
levelling  dement  was  strong  in  the  West  Biding  of  Torkshire,  and 
in  1838,  on  the  pladng  of  an  organ  in  Brunswick  Chapel,  Lsed% 
by  the  trustees,  with  the  consent  of  the  Conference,  a  violent 
agitation  broke  out.  Tbe  conssquence  was  a  disruption,  the  first 
£ce  1798,  under  tfie  tiUe  **Fkotestant  Methodists."  But  this 
was  absorbsd,  some  yean  later,  in  a  mon  condder^ble  eeceesion. 

In  fact,  the  Connexion  was  in  1828  entering  on  a  period  of  sgita- 
tion.  The  currant  of  political  aflfain  was  approaching  the  mj^  of 
which  thia  Reform  Act  marked  the  centn  and  the  point  of  maximum 
movement  A  body  like  Wealeyan  If  ethodiam  could  not  but  feel 
in  great  fiwce  the  aweep  of  this  movement  It  Is  true  that  Weeleyan 
If  ethodism  as  such  hss  never  been  politica],  that  few  of  ito  nuibben 
cultivated  extreme  politics,  and  that  the  ministen  and  the  better 
dassos  of  the  "  Society 'T  wen  strongly  Conservative  in  their  general 
Heverthdess  Uie  msfs  of  the  community  shared  Tn  the 
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general  movement  of  the  times*  and  the  Conservative  tone  of  the 
ministen  and  of  most  of  the  well-to-do  laity  was  not  in  ftiU  har- 
mony with  the  sipipathiea  of  the  people  genenlly.  Accordingly 
the  elemento  of  diatnrbanee,  which  only  partially  exploded  in  ue 
"Proteatant  Methodist*'  seceadon,  continued  to  make  themaelvea 
iUt,  in  diiTennt  parte  of  the  Connexion,  during  the  following  yean 
of  political  controveny.  TIm  deddon  of  the  Conference  in  1884  to 
provide  a  college  for  the  tnining  of  ministerisl  candidates  gave 
spedsl  dfence  to  the  mslcontents.  Such  an  occadon  was  dl  that 
was  wanting  for  the  varioua  diaoontento  of  the  Connexion  to  gather 
to  a  head.-  The  demanda  made  by  the  agiteton  proceeded  on  a  baaia 
of  demoentic  eceledaatidsm  sueh  ss  it  is  very  difficult  to  apply  suo- 
Mssfblly  to  n  system  of  sssodated  churdies.  The  result  wss  a  third 
r  bMsd  on  t 


new  aeceedon  was  known  flnt 

tion  " ;  but  for  a  number  of  yean  past  it  has"  been  meiged  in  a  still 
larger  body  of  seceden  designated  **  The  Methodiat  Free  Chuzchea." 
Ite  leader  at  the  firat  waa  tibe  Rev.  Dr  Wamn.  who  left  it:  however, 
not  many  montha  after  it  waa  formed,  and  took  orden  in  the  Church 
of  England.^ 

The  eontroveraiea  of  1885-86  left  their  mane  on  die  lifUatton 
and  official  documento  of  the  Connexion.  The  prindiilta  of  1797 
nmained  intact,  aome  farther  guarda  only  bdng  added  to  pnvent 
any  danger,  of  haatv  or  irreanonaible  action  on  the  part  of  supers 
intondenta,  and  at  the  same  time  "minor  district  meetinca"  bdntf 
organized  in  order  to  fitcilitete  appeala.  One  error  waa,  however, 
committed  by  the  Confennce.  In  1797  no  providon  had  been  mAde 
for  bringinff  the  drenit,  through  ito  quarterly  meeting,  into  direct 
rdationa  with  the  Conference.  In  1888  a  right  of  dinct  memorial 
to  the  Conference  waa  dven  to  the  circuit  onartorly  meeting ;  but  it 
waa  lo  fenced  round  with  oonditiona  and  limitetiona  aa  to  make  it 
praeticallv  inopentive,  and  at  the  aame  time  pcovocative  of  aua- 
pidon  and  irritetion. 

The  effect  of  the  aeceedon  of  1886  on  the  generd  progreaa  of  the 
Connexion  waa  not  great  The  number  of  memlMn  reported  in 
1885  in  Great  Britain  and  InUnd  waa  871,281  (then  bdng  a 
decreaee  in  JSngland  of  951),  in  1886  881,869,  in  1887  884,728.  Jor 
the  next  ton  yean  the  advance  of  the  Connexion  in  numben  and  in 
generd  proeperity  waa  appanntly  unprecedented.  The  Centenary 
Fund  of  1889-40  amounted  to  £221,00a  In  the  midst,  however, 
of  all  the  outward  proeperity  of  Methodism— padrtly  perhapa  in  con- 
sequence of  it— very  perflooa  elemento  wen  at  work.  •  The  nvolu- 
tionaiy  ideaa  of  the  Chartiat  wnriod  (1840-48)  and  of  Continentd 
politica  (1848-49)  reacted  on  Wedeyan  Methodiam  aa  the  political 
ideaa  of  1791  and  of  1881  had  done  at  thoae  epocha.  The  emben 
of  old  controverdee— eodesiaatioal,  quad-politica],  and  nanonal — 
atill  amonldered,  and  at  length  bunt  into  fredi  flame,  mm  1844 
a  atronip  apirit  of  oppodtion  to  the  leaden  of  the  ConnexiaB,  and 
eepedally  to  Dr  Bunting;  waa  fanned  by  the  drculation  of  anony- 
mona  "fly  learea**  of  a  very  scurrilous  charseter.  At  tiie  esnw 
time  theodicy  of  the  Conference  and  of  tiie  ministen  in  thdr  dr- 
cttito  haa  proceeded  mon  than  was  wise  on  the  old  linesi  The 
general  admlnistntion  nlied  too  lAudi  on  the  footing  of  im^idt 
confidence  on  the  part  of  the  people  and  on  the  power  of  oBdaJ 
"ive  in'  the  handa  of  tne  miniater.    The  memorial  law,  of 
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i886  was  todicative  of  the  too  ezdudve  spirit  of  pastoral  govern- 
ment which  had  pnvailed.  The  wisdom  of  I>r  .snnting  had  for 
five  and  twenty  yean  led  the  way  in  gradually  libenlising  both  the 
polity  and  the  policy  of  Methodiam,  and  adapting  than  to  the 
changing  conditions  of  the  timesi  But  this  wisdom  seama  to  have 
found  ito  limito  befon  1849,  when  the  internal  dIaaenaionB  reached 
thdr  climax.  In  that  Tear  Jamee  Eventt,  thi  diief  anthor  of  tho 
fiy  aheet%  and  two  other  miniatera,  Samud  Dunn  and  William 
Griffith,  who  had  identified  themaelvea  with  him,  wen  expdlod. 
A  diaestious  sgitotion  followed.  Ho  disttoet  seceeslop  took  place 
tni  after  the  Conference  of  1860.  The  union  of  the  "Methodist 
Free  Churchea^*'  in  which  .waa  incorponted  the  "Wedeyan 
Aaaodation"  (of  1886),  waa  formed  by  the  aecedeic  The  "New 
Connexion  '*  alao  reodved  eome  thonaanda  of  the  aeceden  into  ito 
mnka.  But  by  ftr  the  gre^ teet  part  of  those  who  left  went  with 
ndthercf  theae  bodies. 

Between  1850  and  1866  die  Connexion  in  Groat  Britain  and 
Ireland  loot  100,000  members*  and  not  till  1856  did  it  begin  to 
recover.  In'  that  year  the  numben  wen  returned  af  i8i;787, 
ahowin|f  a  email  inereaae  over  the  precedtog  year.*  Since  tiMn  peace 
and  unity  have  prevdled  unbroken. 

The  convukion  of  1849-52  tought  the  Connexion,  and  in  pezw 
iicnlar  the  Confennce,  leaaona  of  tne  higheat  importance.  In  1852 
the  quarterly  meeting  waa  ao  defined  aa  to  make  it  the  gnat  npn- 
sefitative  meeting  of  the  dreuit,  including -stowards,  Iwdera,  locd 
preachers,  and  trustees.  The  right  of  mesaorid  to  the  Confennce 
wss  given. to  it  in  the  wideet  and  freest  eenae.  Theee  powerful 
bodiee  tovito  miniaton  to  the  dreuita,  'or  dedtoe  ao  to  do^  deter- 
mine and  pay  their  "allowancee,'*  aa  adariee  to  miniaten  an  atill 
cdled  in  the  Connexion,  and  nview  all  the  intereato  of  the  dreuita, 
spirited  oc^finandd.  They  had  aUo  confeirad  upon  them  in  1852 
tlie  right  to  appotot  a  circuit  iury  of  apped  from  the  verdict  and 
findinga  of  a  leaden*  meeting  in  certoto  cases  of  diadpline.  Since 
1852  Confennce  legialation  naa  atill  proeeeded  in  the  direction  of 
recqgnidng  and  enlaiging  the  funetiona  and  righto  of  the  Idty. 
The  committee  of  nvtew  ayatom,  dready  apoken  of,  had  been  con- 
ddenUy  devdoped  between  1885  and  1849,  and  induded  eveiy 
department  of  ordinary  admlnistntion.  In  1861,  however,  whilst 
s  representotion  of  the  departmentd  executive  committees  formed  ' 
still  the  leading  element  in  eech  committee  of  review,  a  great  im- 
provement wae  made  in  thdr  conatftation  by  giving  to  each  of  the 
diatricto  of  Britiah  Methodiam  the  right  to  aend  a  Uy  reprieentottve 

t  Tbto  "  Wanenlter  MeMloii.  e»  aft  Ifel  n  vas  eemnoSlj  calM.  fiT*  Ite  to  a 
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to  fttirad  ilieM  prtptfaiofy  Oonierenet  9ommitte«.  In  1877  and 
1878  the  final  and  natoial  eoniammation  of  the  whole  ooune  of 
adranea  tinoe  1791  jrae  effected  in  the  conttitation  of  the  united 
Oonfecvnotf  of  ministars  and  lay  xepreeentativee.  The  ministers  meet 
by  tiiemselTes  to  dischaige  the  la&ctiqna  which  belong  to  theb 
aa  thaoommon  paatonite  af  the  Connexion.  Aa  to  all  the  poinb 
InTolyed  in  their  spedAo  chAtidUf  Ittd  tenUfion  rekpofiaibility,  4s 
the  mntoally  ezehanging  and  itinerating  pastoia  in  commofa  of  a 
Tast  common  flock,  they  take  mntoal  oooiMef  in  a  sopante  assembly. 
The  Conference,  in  its  miniaterial-and-lay  or  representatiTe  session, 
i^aeeta  after  the  pastoral  business  is  oompleted,  and  tcenpies  a  fiiU 
veak  between  Snndaya  in  diacossing  and  settling  the  bnainess  of 
all  the  ftinds  and  the  genersl  admuUatratiTe  departments  of  the 
body.  The  Conference  in  its  pastoral  seesion  assembles  on  the  kst 
Tneaday  in  Jnly,  that  session  dosing  on  the  Friday  or  Saturday 
week  following ;  the  repreeentatire  session  occnpies  the  following 
week.  It  is  leinlly  neceesary  that  the  decisions  of  the  Conference 
In  both  its  aesnons  should  be  eonflrmed  and  Talidated  by  the  rote 
of  the  "legal  hundred. "  Thia  eonfirmatkm  is^  however,  given  as  a 
matter  of  oouias. 

The  Conference  In  its  pastoral  session  is  not  formally  reprssenta- 
tiva.  To  each  diatrict  la  assigned  hf  the  preceding  Conference  a 
eartain  amount  of  rsprssentation,  there  being  at^  preeent  thir^-five 
districts.  The  numbers  allocated  to*  the  districts  vary  aoobrding  to 
dmimatances.  The  total  number  of  ittinisters  and  laymen  com. 
posing  the  Conference  in  its  representative  session  is  480,  or  240 
ministers  and  S40  laymen.  The  basis  of  the  lay  repreeentation  in 
the  Conference  ia  the  constituencv  of  lay  oflieiala  in  the  diatrict 
committees.  The  Connexion  at  jarse  is  represented  by  the  ley 
offidala  of  the  general  ConnezionaT  departments.  The  business 
transacted  in  the  Conference  during  its  representative  eeesion  re- 
latM  to  all  the  Connexional  departments  of  general  administration, 
vix.,  the  committee  of  privilegwe,  foreign  missions,  the  maintenance 
and  education  fund  (and  the  schools)  for  ministers*  childrsn,  chapel 
aflaira  (general,  metropolitan,  and  provincial),  the  home  mission 
and  contingent  fund,  district  sustentation  funds,  army  and-  navy 
evangalizatlon,  lay  .mission  work,  the  worn-out  ministers'  and 
ministers*  widows^  ftind,  the  theological  institution  with  its  four 
oollegBe;  Sunday  and  day  eohools  and  the  ehildren'a  home  and 
orphanage,  higher  education,  the  extension  fiind  of  Methodism, 
alterations  ana  divisiona  of  dreuits  and  districts,  and  the  Lord's 
Day  observance  and  temperance  questions. 

Tha  president  of  the  Conference  is  chosen  by  the  ministsraby 
ballot  on  fhe  opening  of  Uie  paetond  sesdon.  After  the  electbn 
of  president  follows  that  of  secretary.  These  deotions,  howver, 
cannot  take  place  until  the  vacandea  in  the  hundred  have  been 
fillad  up.  Such  vacanoiea  are  caused  by  death,  b^  abeenoe  for  two 
jeara  together  without  a  dispensation,  by  expulsion,  or  by  super- 
annuation, which  takea  place  ordinarily  sxter  two  yeara'  retirement 
from  the  full  work  of  the  ministry. 

Tlie  prlndpd  statistias  of  the  denomination  at  the  last  Conference 
(1888)  were  as  follows  >-r 
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Of  the  Sunday  scholars  ia  Great  Britain,  177,986  were  over 
fifteen  yeara  of  sge»  and  98,137  were  members  of  society  or  on 
trial  aa  membera. 

IPerimM  Mtthadi$m  in  IrOand  has  always  bean  part  and  pared 
of  Britiah  Methodism,  but  dnce  1788  it  haa  had  a  branch  Confer- 
«nca  of  its  own.  The  acts  of  this  ponferenca  are.  in  accordance 
with  a  providon  in  the  Confisrsnce  Deed  Poll,  made  valid  by  the 
ooncorrence  with  them  of  a  ddeoate  from  the  British  Conference, 
who  is  to  the  Iriah  Conference  what  the  legal  Conference  ie  to  the 
Britidi  Conference.  Ten  ministers  of  the  Irish  Conference  are 
mamberaof  the  Vlegd  hundred"  of  the  Britidi  Conference.  The 
"plan  of  pacification  "  of  1795  was  not  carried  out  at  the  time  by  the 
Inah  Conference.  In  the  year  1818,  however,  it  was  adopted  in 
Ireland.  The  result  was  a  ssosssion  which  assumed  the  dsdanation 
"Primitive  Wesleyana,"  a  very  different  body  firom  the  Primitive 
Methodists  of  England.  In- 1878  the  Primitive  Wedeyana  were 
reunited  to  the  parent  Connexion.  The  number  of  members  in 
Ireland  has,  owinc  to  emigration,  not  increased  of  lata  years.  The 
Isat  return  showed  84,476  members. 

JJU4ated  ConfnreneeB.—for  more  than  twenty  years  there,  were 
aeverd  "af&Hated  Oonferencee*'  of  British  Methodism.  But  there 
are  now  only  two — the  Frmieh  Mtthoditi  Conference,  and  that  of 
Soidh  Jfriea^—tlic  latter  oonstitnted  quite  recently  (1888).  Since 
1858  French  Methodism  hss  been  under  an  affiliated  Conference. 
The  dimendons  of  the  Frendi  Connexion,  however,  are  very  smdl, 
and  it. la  dependent  to  a  oondderable  extent  on  pecuniary  aid  fhr- 
■  Cfciaaytat!:3T7estlBd!«s,AMsa»india,aBdCliliiiL  ^ 


nished  by  the  Wadeyaa  Misdonary  Sodety.  The  last  statistical 
return  showed  1789  members,  186  members  on  trid,  87  ministers, 
1  minister  on  trial,  and  8  supernumerary  or  retired  ministers.  The 
British  Conference  has  a  right  of  veto  aa  to  certain  points  of  legis- 
laiifsn  ia  «he  case  of  dBliatad  Co^erenoeas 

A%Hirdla$Sa%  Meih^diam  waa  for  more  than  twenty  years  under 
Mh  affiliated  Conference,  dating  firom.  1864.  Since  1876,  however, 
the  Australaaiah  Oohference  haa  been  independent  TheGeneral 
Conferenoe  matta  <moe  in  three  ysan^  having  under  it  our  aanud 
Conferences  one  for  Hew  South  wdes  and  Queensland,  another  for 
Victoria  and  Tasmania,  a  third  for  South  Australia,  and  a  fourth 
for  New  Zealand.  Theee  Conferencea— the  generd  and  the  annud— 
are  all  mixed  and  repreeentative  after  the  same  generd  pattern  as 
the  Britidi  OonliBrsnce.  Thev  have  also  under  their  charge,  and  aa 
part  of  their  Connaxion,  the  Wedejan  missions  in  Tonga  and  l^i, 
which  were  bc^^  by  the  parent  body  before  the  orimnd  afflliatod 
yearly  Conference  for  Australasia  was  organized.  T^e  numbers  in 
1881  were  for  the  Methodism  of  Austrdia  88,810  members  with 
868  miniateny  and  for  the  South  Sea  miadona  119,411  members  with 
16  misdonanee  of  European  blood  and  a  very  laige  number  of 
native  ministers  and  assistant  ministera. 

Canadian  Mtthodim.  waa  also  affiliated  tQl  1878,  trhen  it  became 
an  independent  Connexion.  It  includes  six  provincial  annud  Coo- 
iisrenoss  and  one  Oenerd  Conference  which  meets  every  three  yean. 
The  General  Conference  is  mixed  and  repreeentative ;  the  annud 
Conferencee  are  purdy  minlsteriaL  Cananian  Methodism  occnpies 
a  powerfid  podtion  in  the  Dominion.  It  numbers  as  nearly  as  can 
be  ascertained  about  116,000  members,  and  is  strongest  in  Upper 
Canada.  It  possesses  a  univerdty— the  Victoria  tjniverdty  ia 
Upper  Canada. 

Th4  DodrinM  of  Methoditm, — In  doctrine  all  branches 
of  Methodism  are  substantially  identical  Wedey's 
doctrines  are  contained  in  fifty-three  sermons  known  as 
the  "  four  volumes  "  and  in  his  NoUi  <m  the  Jfew  TestcmetU. 
The  Conference  has»  however,  published  two  catechisms, 
one  for  younger  the  other  for  older  children,  of  which  a 
new  and  carefully  revised  edition  has  lately  been  completed.* 
In  general,  Wedeyan  theology  is  to  be  described  as 
a  system  of  evangelical  Arminianiam.  In  particnlari 
Wedeyan  divines  insist  on  the  doctrines  of  original  dn, 
general  redemption,  repentance,  justification  by  fidth^.the 
witness  of  the  Spirit,  and  CSiristian  p6rfection,-7-or,  as  it 
has  been  customary  for  Methodists  to  say,  the  doctrines  of 
a  **  present^  free,  and  full  salvation."  J3y  the  witness  of 
the  Spirit  is  meant  a  consciousness  of  the  Divine  favour 
through  the  atonement  of  Jesus  Christ  Wedqrans  have 
often  been  represented  as  holding  the  Cslvinistio  doctrine 
of  "assurance."  .The  word,  however,  is  not  a  Wedeyan 
phrase^  and  assurance,  so  far  as  it  may  be  said  to  be  tai^^t 
by  Methodists,  signifies,  not  any  certainty  of  final  salvation, 
but  merely  a  **  sense  of  sin  forgiven."  * 

n.  Amxbigan  Episcopal  MxTHODisM. 

•  The  beginnings  of  American  Methodism  are  traceable  to 
the  year  1766,  when  a  few  pious  emigrants  from  Ireland 
introduced  Methodism  into  Kew  York.  On  receiving  an 
appeal  in  1768  from  the  New  York  Methodists,  who  were 
engaged  in  building  a  preaching-house,  Wedey  laid  the  case 
of  America  before  the  Conference  at  Leeds  in  1769,  and 
two  preachers^  Boardman  and  Hlmoor,  volunteered  to  go 
to  the  colonies.  Boardman  went  to  New  York,  Pilmoor 
to  Fldladdphia.  In  1771  two  other  Methodist  itinenmts, 
Francis  Asbury-— the .  most  famous  name  in  American 
Methodism — and  Richard  Wright,  went  out  to  America. 
In  1773  Thomas  Rankin,  a  pressor  of  experience  sent  out 
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METHODISM 


by  Wealey,  held  the  flnt  Oonferenee  in  Fhilodelphiay  when 

there  were   10  itinerant  preachers  and  1160  membera. 

After  the  breaking  oat  of  the  War  of  Independence  the 

Bngfiali  MethodiBt  preachers  were  nnpopolar,  and  all  but 

Francis  Asboiy  went  back  to  England.     At  the  end  of  the 

,irar«  however,  in  178i,  Wesley  sent  oat  Dr  Ooke,  and 

American  Methodism   was   organised  as  an  independent 

church,  with  Dr  Ooke  and  FranoiB  Asbniy  as  its  presbyter^ 

bishops.    The  history  of  American  Methodism  since  that 

period  is  too  vast  and  complicated  for  any  attempt  to  be 

xoade  to  sommar  ise  it  here.     Methodism  is  more  properly 

aatioDal  in  its  character  as  an  American  chnrch  Ihan  any 

ohoieh  in  the    States.     In  Massachosetts  and  sqme  other 

of  the  New   En  gland  States  it  is  less  powerful  than  Oon- 

^rationalism,   which  still  retains  there  mnch  of  its  ancient 

predominance  ;    in  the  city  of  New  Tork  it  is  less  powerful 

than  I^esby ter  ianism,  and,  indeed,  occupies  a  position  less 

pnerally  influ  ential  than  might  have  been  expected.     But 

m  Philadelphia   it  is  very  powerful^;  so  also  in  Baltimore 

Uid  inCSncin  nati ;  if  not  strong  in  New  Tork  city,  it  is 

veiy  itfong    ia  the  State ;  and  generally  throughout  the 

western  and    mid-western  States  it  is  the  prevalent  form 

o(  faith  and     worship.    In  the  south,  jdso^  it  is  more 

powerful  thsA  any  other  church. 

ABMksn  UAihoditm  is  EpbeopsL  Bat  Its  Bplsoopsey  is  nsithor 
pnMflSlooi>  diooena!  Hie  bishops  sre  snptrintniding  prMbytera, 
snd  ^  J^^  tha  whole  territoiy  of  Methodism  in  lotation,  bold- 
ing(P'**^™8  over)  the  annul  Conferences.  These  Oonferenoee  mre 
nueiyniinlsteriaL  But  the  OenersJ  ConCorenoe,  which  meets  once 
in  feiff  veai^  ^ad  which  is  the  Conference  of  iMislation  and  final 
appsM,  is  mixed  and  representative.  The  first  Qeneral  Conference 
was  hsld  in  1702,  the  first  delegated  or  repreeentative  Oonferenoe 
inlfilS,  the  first  mixed  or  mimatarial-and-iay  General  Oonferenoe 
in  U78.  There  were  till  lately  no  district  assemblies  in  the 
Usoopal  Methodism  of  America,  and  now  there  are  bnt  few.  The 
bshops  maintain  the  nnitv  of  the  Connexion  in  the  interval  between 
t!it  Omstal  Conlerenees,  Dy  their  visitation  and  hj  their  oonioint 
counoQ.  A  snb-episoopal  dass  of  minlstsra  also,  called  prsaiding 
lildsBB,  snmlsment  the  action  and  snperintendencv  of  the  Ushopo. 
Theas  pteaide  over  districts,  holdiitt  all  the  circut  qoarterl j  meet- 
ings^ siid  holding  the  district  meetingi,  if  any  such  meetings  have 


Xpiseopal  Methodism  Is  distribntad  into  five  dktlnet 
I  or  ehnrah^  which,  he  'evsr,  diflar  from  each  other  in  no 
lOintB  of  anyiinportanee  as  respsots  organiation  or  disdi^e.  still 
<sas  dootrine.  The  American  Methodist  Bpisoopal  Chnrch  South 
heeame  a  sspsnts  organisation  in  1847  hj  reaaon  of  the  aUveiy 
oontrovsny.  The  odonred  ehnrehss,  of  which  there  are  three, 
spiutfnpdistineayframlooaloanass..  Ilia  fidlowing  are  the  Uteat 
STiilaUa  statisticst— 
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In  the  Methodist  Bpieoopal  Chnrch  alone  there  are  one  hundred 
tfnnnal  Oonteoncea,  viaitea  hy-  twelve  "biahopa.  This  chnrch  haa 
mars  than  twenty  nnivsisities,-  of  which  some  are  distingnished 
Bohoolsflf 
one  of  the 
and  Japan. 

unlvsnities,  particuLirly  that  at  KashviUe,  •  and  haa  misaions,  in 
psitieokr  in  J^[«n  and  China. 

Bssldss  ihese  Methodist  Bnlscopal  chnrchea,  with  thsir  total  of 
^tS^OOO  ehnreh  members,  there  are  two  other  ehnrehea  which  do 
Bolaasane  the  name  at  all,  hnt  are  yet  essentially  Methodiat  in 
doctrine  and  dlaapUna,  not  varying  in  any  important  particniars 
fnm  the  Epiaooprfl  Methodism  of  America.  Of  theee  one  ia  called 
Oe  United  Brathrsn,  with  167.000  members,  the  other  the  Eran- 
fslloal  AaMMiattdo,  with  118,000  members.^ 

jrom^MaeoptajntHean  MtthodUm.-^'OiB  bodies  indnded  under 
ttis  head  ars  chisfly  secessfons  from  the  original  stock  of  American 
Msthodism,  feunded  on  principles  of  democratio  chnrch  government, 
to  thoae  of  the  English  Methodiet  seoesriona.    The  only 
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considerable  body,  howevar,  is  ths  Methodist  Proisstant  dmieh, 
with  126,000  memberar  The  minor  bodiea,  fonr  in  number,  count 
altogether  leee  than  60',  000  members,  the  nrindpal  being  the 
American  Wealeyan  Church,  with  26,000  membera 

nL  Othxb  Methodist  Bodies  or  BRiTAnr. 

The  bodies  still  to  be  noticed,  while  differing  as  to 
points  of  church  government^  agree  as  to  doctrine  and 
in  general  as  to  the  means  of  grace  and  as  to  inner  spimtual 
felk>wship  with  the  parent  **  Connexion."  llxey  al] 
maintain  class-meetings  and  love-feasts^  have  leaders' 
meetings  and  quarterly  meetings,  and  largely  employ  loe^ 
preachersL 

n*  Jftthodid  Iftw  CoH9ux(on  waa  founded  in  1707-98  by 
Alexander  Kilham,  who  died  in  1798.  Its  general  principles  are 
indicated  above.  Its  atatiatica  for  1881  were  aa  follows:— 188 
ministers  and  27,770  members  (including  those  on  miesion  stations, 
beaidee  8882  on  trial),  and  74,744  Sunday  scholars.* 

UnUtd  iieihodUt  Fru  Churches,  —This  organisation  in  its  original 
form  mnat  be  identified  with  the  Wesleyan  Methodiat  Aasodation 
of  1888.  That  body  firrt  abaorbed  into  Itaelf,  in  great  part^  the 
"  Protestant  Methodists  *  of  1828.  It  waa  afterwarda  greaUv  in- 
creased, i^d  ita  organisation  in  soma  points  modified,  when  a  laige 
number  of  the  aecedera  f^m  the-jparent  Connexion  in  1860-62  Joined 
ita  ranka.  Tlio  main  body  of  Its  Conference  does  not  consist,  like  that 
of  the  New  Oonnezion,  of  an  equal  number  of  circuit  ministers  and 
elected  circuit  lay  delegates^  but  of  dreuit  delsgates,  whether 
ministerial  or  lay,  elected  without  any  reapeot  to  office,  miniaterial 
or  other.  Its  circuits  alao  ars  independent  of  the  control  of  the 
Conference.  The  Connoxional  bond,  accordingly,  in  thia  danomina- 
tion  is  weak,  and  the  itinerancy  is  not  universal  or  uniform  in  Its 
rules  or  iti  operation.  The  amalgamation  between  the  Wealeyan 
Methodist  Aseociation  and  tho  "  Weslevan  Methodist  Reformers  " 
of  1860  took  place  in  1857.  At  that  time  the  combined  ehnrehea 
numbered  41,000.  At  present  (1881-82)  they  number  72,889,  in- 
cluding 7772  members  on  the  mission  stations,  beaidea  7824  on  trial. 
The  number  of  miniiters  is  892;  with  40  retired  or  *'  supemnmesaiy" 
minieters.     The  number  of  Sunday  aoholaca  is  190,967.* 

IHmUiv$  Jfii^itm. — In  this  eameat  and  hard-working  denomi- 
nation the  ministers,  of  whom  some  are  women,  ars  very  literally 
"  the  servants  of  alL  The  Conference  is  compoaad,  in  sudition  to 
twelve  permanont  members,  of  four  niembers  appointed  by  the  pre- 
ceding Confesence,  and  of  delontea  from  distiict  meetings.  The 
principle  of  proportion  is  that  were  should  be  two  laymen  to  one 
minister  or  ^  travelling  preadier,"  and  the  "  travelling  preaohera  " 
have  no  pastoral  prsroffative  whatever.  The  Oonfinenue  u  aunrems^ 
and  the  Connexional  oond  ia  strong.  This  body  was  foni  led  by 
Hugh  Bourne  and  William  Clowes,  local  praachers  who  were 
separated  from  the  Wesleyan  Connexion,  the  former  in  1808,  the 
latter  in  1810,  because  of  their  violation  4f  Conference  regulations 
as  to  camp  meetingi  and  other  qneetions  of  order.  The  Confiirenos 
had,  in  1807,  pronounced  its  judgment  sgainat  camp  meetinge, 
which  had  been  introduced  into  the  country  from  America,  whereas 
Bourne  and  Cloweer%eri  determined  to  hdd  such  meetings. 
Founded  thus  by  sealous  and  *'  irrsgular  "  lay  preachers,  "  Primi- 
tive "  Methodism,  aa  the  reaultinff  new  body  called  itaelf,  bears  still 
in  its  organisation,  its  spirit,  ana  its  customs  strong  trades  of  Its 
origiiL  ItJiaa  been  a  v%ry  auooeasful  body,  aiming  aimply  at  doing 
evangelistie  work,  and  is  now  numerous  and  powerfrd,  numbering 
among  its  ministers,  not  only  manv  uaefhl  prcadien^  but  aome  3 
marked  originality  and  power  and  also  of  superior  cultivation. 
There  haa  for  msny  yean  pasiL  if  not  from  the  beginnings  been  a 
very  friendly  filing  between  the  old  Wesleyan  Connexion  and' the 
Primitive  Methodists.  Its  Utest  statiatica  (186l-2)  ahow  1149 
travelling  pieaehan^  186,812  members*  and  888,860  Sunday 
aoholars.* 

BibU  CVMioML— The  Primitive  Methodists  sprang  up  in  t^ 
midlands  counties,  the  Bible  Christiana  in  Cornwall  Thssa  oloeely 
reeemble  the  "  Primitivee  **  in  their  character  and  apirit  Their 
founder  was  a  Cornish  local  preacher  called  O'Bryan.  Hence  the 
Connexion  is  often  known  aa  the  Bryanites,^  and  (yoniah  emigrants 
have  propagated  thia  denomination  widely  in  \hib  coloniee.  The 
Conference  is  composed  of  ten  superintendents  of  districts,  the 
preeident  and  secretary  of  the  preceding  Conference,  lay  delegates^ 
one  from  each  dietrict  meeting,  and  aa  many  of  the  travelling 
preachers  as  are  allowed  hj  their  respective  district  meetincs  to 
attend  In  general  it  may  be  said  that  the  ministerial  and  lay 
members  of  the  Conference  aia  about  equal  in  number.  The  returns 
for  1881-82  ahowed  in  England  (chiefly  the  weat  and  aouth  of  Eng- 
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lici)  aad  in  tha  ChaxuMl  laltndi  lit  itmennt  preaflb«n,  Sl,209 
membttts  (toiidM  690  on  trial),  and  86,836  Sonday  scholars.  In 
Gsnada  tlw  number  of  members  iras  6662,  and  in  Anstralia  and 
Kew  Zealand  8671.^ 
Ths  Wedt^ah  B^arm  Unitn  is  an  sggrqgate  of  local  Ifethodist 
.  chnrdies,  loosely  held  together  by  a  Confectnoe,  and  is 


one  of  tlkB  results  of  the  great  Methodist  diflrnption  of  1861-62. 
The  xetnns  for  1881-82  showed  18  mimsters  ana  7728 


OSemMnieal  MModid  (7of|f«r0iMs.---This  Conference  iras  held  in 
Cktf  Bead  Chapel,  London,  in  September  1881.  ,  Bepieeentatiyes 
vera  present  tnm.  al|  the  Methodist  bodiee  throughout  the  world, 
and  it  was  estimated  that-these  represented  not  less  than  6^0QO,000 
of  memben  -and  S0,000|000  of.  population.  Whilst  in  ohitfch 
oiganiatian  theee  bodies  differed,,  as  has  been  shown  aborei  in 
doctrine  and  in  respect  of  their  purely  spiritual  diacipline  add 
means  of  graoe^  they  were  all  ag|Teed  in  principal  mattersw  The 
Conference  waa  entinly  practical  in  eharscter.  The  object  wia  to 
prauota  seal:  and  union  among  the  constituent  bodiee  aa  to  idl 
piaetical  points  of  Christian  sympathy  and  aotirity,  at  home  and 
abroad,  and  especially  as  to  home  mission  work,  jgeneral  phiUn- 
thropy,  Christian  education,  and  a  Christian  use  of  the  press.  .  There 
wefe  400  'representatires  present  from*  the  If ethodist  Dodiea  in  all 
parts  cl  tiie  world.' 

WeUK  CttMniaHe  MModitts,— Between  the  Methodism  of  Walea 
and  ^ukt  of  Ens^d  there  was  nerer  any  other  than  incidental 
oonnezion.  Inaeed,  altiiough  the  name  of  the  Welsh  moTement 
was  borroiTed  from  the  Souish,  not  only  was  Welsh  Methodism 
^ta  independeint  in  its  origin,  out  in  reality  its  be«|inninA  as  an 
etangdical  movement,  was  earlier  than  that  of  Englisn  Methodiam. . 
Tnm  Wcaleyan  Methodism,  furthermore^  Welsh  Methodism  was 
tfarom^out  distinguished  bythe  ftct  that  it  was  Calrinistio  in  its 
doctnne.  l^or  some  irean  Whitelield's  name  was  placed  by  the 
leadsrs  of  Welsh  MMnodism  at  the  head  of  their  movement,  but 
the  oonneizion  was  not  at  any.  time  much  more  than  nominal, 
Whitefidd  bein^,  indeed,  too  often  and  too  long  together  in. 
Amerim  to  exercise  any  real  presidency  over  the  Meukodum  of  the 
Principality. 

Distinction,  however,  must  be  made  between  Welsh  Methodism 
BS  an  evangeUstic  movement  and  aa  an  omnisation.  In  its  later 
and  distinctly  organised  form,  its  mfdn  ekments  dat«  from  1811, 
while  the  aetdal  unity  and  the  final  consolidation  of  the  organisation 
'  data  from  ao. recent  a  period  aa  1864.  At  that  date  we  find  the 
GalTinistio  Methodism  of  North  and  of  South.  Wales  for  the  first 
time  united  in  a  commbn  ozganiation  and  government,  and  brpHght 
under  the  supreme  oontroLof  one  "Genend  Assembly." 

The  apiritnal  awakening  from  which  Welsh  Galviidstic  Method- 
lam  derived  its  aarlieat  uispimtion  and  impulse  b«gan  in  1786  and 
1786,  almost  oontempocaneously  and  quite  independently,  in  three 
different  counties  of  South  .Wales.  Howell  Harris,  a  gentleman  of 
aome  position,  bom  and  bred  at  Trevecca'  in  the  parish  of  Talgarth, 
county  of  Brecon,  is  the  meet  prominent  name-  connected  with  early 
Welsh  Methodism.  His  first  strong  reli^ous  convictions  and  im- 
pulses data  lh>m  1736.  He  was-jnnt  to  Oi^ordin  the  autumn  of  that 
year  to  "  cure  him  of  his  faoatidsm, "  but  remained  only  one  term. 
On  hia  return  to' Wales  he  began  to  exhort  and  preach  in  private 
houses  and  in  auch  buildings  a9  he  could  obt^  the  useo^  being  ti^en 
and  tiiroui^ont  hia'  life  a  aimpk  layman.  Of  le4ming  or  theology 
he  had  but  littie;  but  he  waa  an  ekteipiporary  preadier  of  prodigious 
vehemence,  and  often  of  overwhehnbig  power  and  palhoa.  While 
Hania  waa  fhua  preaching  in  the  coynhr  of  Brecon,  Daniel  Bow- 
lands,  had  been  spiritually  awakened  at  iJangeit^o  in  Cardiganshire, 
the  two  men  knowiuff  nothing  whatever  of  each  other.  Sowlanda 
waa  an  ordained  oloigyman,  of  eome  leaning  and  of  sreAt 
doquenca.  He  was  a  pulpit  orator,  uid  carefufly  prepared  hia 
powerM  ducouraea.  In  Fembrokeehize,  again,  in  that  aaine  year 
1786-^  Howell  Daviee  began  to  preach  the  aame  doctrine  in  the 
aame  amrit  aa  the  otiier  two  preachera,  a^d  Irith  effecta  acarcely,  if 
at  aU,  leoB  remarkable.  The  work  thus  begun  in  three  distinct 
centres  within  the  space  of  one  year  waa  in  atrict  Annexion  with 
the  Establiahed  Churdi,  and  ao  continued  to  be  throughout  the 
last  century.  Theae  aingle-minded  preachers  pursued  their  work 
in  Wales  knowing  notiiing  of  the  paraUel  woi  which  Whitefield 
had  just  begun  in  England.  In  1788,  however,*  Whitefield,,  in 
the  west  of  fngland,  heard  of  Howell  Harris,  and  in 'that  year 
the  two  xevivabsts  met  in  Cardiff.  In  1789  HewaU-  Harris  W 
beffun  to  -extend  lus  preachih^^  tours  fiur  and  wide^'  visiting  not 
only  South  but  North  Wales,  uid,  wherever  he  weut^  founding 
religiotts  societies  in  connexion  with  the  Church  of  England,  of  a 
ehazacter  reeemUmg  thoee  called,  Dr  Woodwaid'a  eodetiea,  which 
had  lonf  been  in  exiatence  timmghout  England,  the  chief  difference 
betag  Oat  the  Welah  aodetiee  were  "evangelical,"  ajvinistic, 
and  revivalist  It  waa  in  the  aame  yeer  fliat  Wealey  founded 
his  aodaty  iii  Enghmd.'    In  1742  tlie  deigymen  connected  with 
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the  Welah  movement  were  ten  In  number,  and  there  were  labour- 
ing in  toncert  with  theae  forty  lay  "  exhorters,**  as  they  were 
ca&ed.  In  that  vear. the  first  '^association  "  of  Welsh  Calrinistio 
Methodiato  waa  held  at  Waterford  or  Watford,  in  Glamoigauahira. 
Whitefield  conaented  to  preside,  and  joined  hia  preaching  to 
that  of  the  Welsh  ovanfleliBta.  The  first  Calvinistic  Methodist 
Conference  was  held  at  waterford,  under  Whitefield's  presidency, 
on  January  6,  1748,  eighteen  months  earlier  than  Weeley's  first 
Conference.  For  a  short  time  the  Calvinistic  Methodism  of  Walea 
was  linked  to  thitt  of  England.  After  1748,  however,  Whitefield 
-ceased  to  act  ak  in  any  sense- the  official  head  of  the  Calvinirtio 
Methodists  of  £nglan<(  and  their  organization,  always  looae,  waa 
gradually  dissolvM. 

•  There  was  no  Wesley  in  Wekh  Methodism,  and  accordingly  there 
was  no  ornanic  unity  among  the  societieaof  earlier  Welsh  Method- 
ism^* Eadi  local  society  was  under  the  6are  of  an  "  exhorter,"  an 
unpaid  layman.  A  number  of  these  local  aodetiee  were  grouped 
toother  into  a  district,  over  which  an  *'  oterseer  *'  had  charge.  He 
alw  waa  usually  an  unpaid  layman,  although'  exercising  many  <^ 
the  funi^ons  ox  a  spiritual  pastor. '  Sometimes,  however,  as  in  the 
case  of  Bowlands,  he  Vas  a  parish  clergyman.  The  societies 
attended  their  poriih  churches  and  there  received  the  saiorainents. 
The  meeting:  or  preaching-houses  for  the  societies  were  vaguely 
called  **  Houses  for  religious  purposes." 

In  1761  Howell  Hams  oea|cd  to  itinerate  and  retired  to  Trevecca. 
Trom  thia  time  hirleaderahip  in  the  Mothodiat  moTement  Seema  to 
have  come  to  an  end,  and  the  movement  languiahed  for  many  yeara 
after.  ;:Kot  till  1762  iaanv"rerival"  chronicled.  .Inl768Bow, 
landa  waa  obliged  to  quit  hia  cuhurv  at.  Llangeitho'and  leave  the 
Eatabliabed  Church.  His  people  buflt  him  a  chapeL  He  thua,  after 
1768,  became  a  Dissenting  mmister ;  and,  retauin^  bis  fame  and 
much  of  his  power  to  the  end  of  his  course,  he  died  m  1790. 

Fifty  years  had  now  passed  since  the  first  societies  of  Welsh 
Methodinn  had  been  estaolished  by  Howell  Harris,  and  the  moye- 
ment,  instead  of  having  orown  to  strength  and  maturity,  appeared 
to  have  spent  its  force,  lumoet  in  all  oirections,  at  least  so  far  as 
any  outward  signs  could  show.  But  the  Ber.  Thomaa  Charles 
of  Bala  was  to  be  one  of  the  chief  meana  of  rerivinff  it  He^  like 
the  earliar  Methodilt%  was  a  churchiban;  he  had  taken  his  dM;ree 
at  Oxford  and  served  a  curacy  in  Someraetshire.  The  doora  of  the 
Eetabliahed  Church  having  been  cloeed  againat  him  becauae'of  hia 
atyle  of  preachiog,  he  joined  the  Welah  Methodista  in  1786,  and 
hia  first  sphere  of  marked  influence  waa^  North  Walea.'  In  1791 
he  took  a  leadfaig  part  in  a  great  rerival  of  which  Bala  waa  tha 
centre.  From  thia  period  may  be  dated  the  aeoond  apring  of  Welah 
Oalvinistio  Methodism,  from  which  its  later  successee  were  to  grow. 
Charles  zeslously  and  succeesfiilly  promoted  the  eetablishlhent  of 
<« eirculatinff  schools''  and  of  Sabbath  schools.  He  was,  in  fact, 
the  soul  of  tne  great  Christian  educating  movement  in  Wales  which 
began  in  the  last  decade  of  the  18th  century;  and  it  waa  throuffh 
his  earnest  seal  in  seeking  to  provide  Bibles  for  his  Welsh  schools, 
eepecially  the  Sunday  schools,  that  the  British  and  Foreign  Bible 
Society  waa  establisned.  Though  Methodism  came  then  to  be 
effectually  rooted  in  the  soil  of  the  Principality,  it  was  .not  til] 
1811  that  the  WeUi  Oalvinists  took  that  step  in  the  direction  of 
ecdesiaatical  independence  whieh  the  Ensliah  Wesleyans  had  taken 
eixtee&  yeara  before  hj  calling  their  preacneri  to  the  official  poaition 
of  paators  and  ordaining  tHem  to  adminiater  the  aacramenta. 

From  1790  till  almoet  the  preeent  time  the  work  of  gradually 
moulding  the  conatitution  oiT  Welah  Calvinistip  Methodism  haa 
proceeded.  The  ."  rulee  regarding  the  proper  mode  of  conductindr 
the  Quarterly  association  "  were  drawh  up  by  Charlee  fmd  agreed 
upon  in  1790.  In  1801  the  Order  and  Form  qr  Church  OovemmeiU 
wnd  Bides  cf  Diaeiplvne  were  published.  In  1811,  as  hca  been 
shown,  ministerial  ordination  was  initiated.  In  1828  the  Con- 
feaaion  qf  Faiih  waa  promulgated.  And  in  1864,  aa  haa  been 
already  mentioned,  the  first  "General  Assembly"  waa  held,  and 
the  two  aaaociationa  of  North  and  South  Wales  reapectively  were 
united  into  one  body.  The  conatitution  ia  now  a  modified*  Prea- 
byterianiam,  .each  church  managing  ita  own  affaire  aubject  to 
Buoceeaive  appeal  to  the  monthly^  meeting  of  the  county  and  the 
quarterly  association  of  the  province,  wmle  the  latter  body  may 
refer  the  decision  to  the  aimual  General  Aaaembly. 

The  Welah  Metbodiats  (or  Welah  Preabyteriana,  as  they  an 
now  often  called)  have  two  theologioal  colleges,  one  at  Bala  and 
the  other,  at  Trevecca.  They  have  also  a  foreign  missidnaxT  society, 
w^th  pissions  in  Brittany,  among  their  congeners  of  the  Celuo 
nice,  and  in-BengaL 

In  recent  yeara  this  church  has  mude  great  progress.  In  1860  tha 
number  of  members  waa  68,678,  in  1870  it  waa  92,786,  and  in  1880 
the  retnma  ahowed  1174  churches  118^979  commnnicanta^86,686 
Sunday  acholara.  The  number  of  ministera  is  not  officiaij|)r  given, 
but  ia  estimated  at  600.  The  North  v^d  9<mth  Walee  associations 
ftre  now  also  known  aa  aynods.*  (J.  H.  BI.) 
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HEmODlUS,  tlie  apostle  of  the  Slavs,  was  a  native 
of  Theasalonica,  and  was  bom  about  the  year  825.  His 
nationality  is  unknown,  but  most  probably  he  was  a 
Grsecized  Slav;  the  family  of  which  he  was  a  member 
appears  to  have  been  one  of  considerable  social  distinction, 
and  he  himself  had  already  attained  high  official  rank  in 
the  flovemment  of  Macedonia  before  he  determined  to 
.abandon  his*  secular  career  and  embrace  the  monastic  life. 
'  His  younger  brother  Constantine  (better  known  as  Cyril, 
the  name  he  adopted  at  Bome  shortly  before  his  death) 
had  also  distinguished  himself  as  a  secular  "  philosopher  *' 
in  Constantinople  before  he  withdrew  to  the  cloister  and 
to  solitude.  Constantine  about  860  had  been  sent  by  the 
emperor  Kichael  JIL  to  tiie  Khazars,  in  response  to  their 
request  for  a  Christian  teacher,  but  had  not  remained  long 
among  them ;  after  his  return  to  within  the  limits  of  the 
empire,  his  brother  and  ho  laboured  for  the  instruction  of 
the  Sktvonic  or  Slavonicized  population,  especially  by 
means  of  translations  of  the  Scripture  lessons  and  the 
liturgical  books  used  in  Christian  worship.  About'  the 
year  863,  at  the  invitation  of  Rastislav,  lung  of  *'  Great 
Moravia,"  who  desired  the  Christianization  of  his  subjects, 
but  at.  the  same  time  that  they  shoulcl  be  independent  of 
the  Germans,  the  two  brothers  went  to  his  capital  (its  site 
is  unknown),  and,  besides  establishing  a  seminaty  for  the 
education  of  priests,  successfuUy  occupied-  themselveft  in 
preaching  in  the  vernacular  and  in  diffusing  their  religious 
ut^rature.  After  four  years  they  seem  to  have  received 
and  accepted  an  invitation  to  Rome  from  Pope  Nicholas 
L,  who  had  jUst  been  engaged  in  his  still  extant  corre- 
spondence with  the  newly  converted  Bulgarian  king  ^  his 
death  occurred  before  their  arrival,  but  tiiey  were  kindly 
received  by  his  successor  Hadrian  IL  Constantine  died 
in  Borne,  bc^t  Methodius,  after  satisfying  the  pope  of  his 
orthodoxy  and  obedience,  went  back  to  his  labours  in 
"Moravia 'I  as  archbishop  of  Pannonia.  His  province 
appears  to  have  been,  roughly  speaking,  co-extensive  with 
jbhe  basins  of  the  Raab,  Drave,  and  Save,  and  thus  to  have 
included  parts  of  what  had  previously  belonged  to  the  pro- 
vinces of  Salzburg  and  Passau.  Tn  871  complaints  on  this 
account  were  made  at  Borne,  nominally  on  behalf  of  the 
archbishop  of  Salzburg,  but  really  in  the  interests  of 
the  German  king  and  his  Germanizing  ally  Swatopluk, 
BastisTav's  successor ;  they  were  not,  however,  immediately 
successful  In  879,  hoWevei',  Methocfius  was  again  sum 
moned  to  Bome  by  Pope  John  YIIL,  after  having  declined 
to  give  up  the  practice  of  celebrating  mass  fa  the  Slavonic 
tongUe ;  but,  owing  to  the  peculiar  delicacy  of  the  Mations 
of  Bome  with  Constantinople,,  and  with  the  young  church 
of  Bulgaria,  the  pope^  contrary  to  all  expectation,  ulti- 
mately- decided  in  favour  of  a  Slavonic  liturgy,  and  sent 
Methodius  (880)  back  to  his  diocese  with  a  suffragan 
bishop,  and  with  a  letter  of  recommendation  to  Swatopluk. 
This  suffragan,  a  German  .named  Wiching,  unfortunately 
proved  quite  the  reverse  of  helpful  to  hu  metropolitan, 
and  through  his  agency,  especially  after  the  death  of  John 
YIIL  in  882,  the  closing  years  of  the  life  of  Methodius 
>were  embittered  by  continual  ecclesiastical  disputeai;  in  the' 
course  of  which  he  is  said  to  have  laid  Swatopluk  and  hid 
supporters  under  the  bad,  and  the  realm  under  interdict. 
The  date  of  the  death  of  Methodius  is  variously  given ; 
the  most  trustworthy  tradition  says  that  it  took  place  on 
April  6,  885.  He  was  buried  at  Welohrad  (probably 
Stuhlweissenberg).  The  Greek  Church  commemorates  St 
Cyril  on  February  14  and  St  Methodius  on  May  11 ;  in 
the  Boman  Churdi  both  are  commemorated  on  March  9. 

Bm  Schafarik'a  Slaun-tche  AJUrlhnmer,  irhero  thsv  originsl 
antiioritics  are  fallj  referred  to.  The  subject  of  tho  preMnt  notio« 
fs  most  probably  not  to  be  identified.  «rith  the  Metho<uas,  a  nunter 
•nd  monk,  who,  according  to  a  well-known  legen'd,  conrertea  Boris 
of  Bnlgsria  by  maans  of  a  pictue  of  Christ's  seoonid  coming. 


METHYL,  a  chemical  term  which  until  lately  was  used 
in  two  radicaUy  different  senses,  namely,  as  designating 
either  the  atom-group  CHp  which  in  numberress  chemical 
formula  figures  as  a  "  radical "  (compare  Chxmistbt,  voL 
V.  p.  552),  or  a  gaseous  substance  of  the  same  composition, 
which,  however,  nowadays  is  generally  called  "  dimethyl," 
to  distinguish  it  from  the  radical  A  gas  of  the  composi- 
tion and  the  specific  gravity  (C^H^  -»•  Hj  -» 15)  corresponding 
to  C^H^  can  be  produced  m  two  principal  ways, — first, 
by  the  decompoeition  of  ane-ethyl  by  water  (Frankland) — 

Zn(C,H^+SOH.  H-Zn(OH)s  +  G,H,H  ; 
and,  secondly,   by  the  electrolysis  of  acetate  of  potash 
solution  (Kolbe),  we  have  virtually 

2CH,.COOH-(CH|),  +  200,|  +H,. 

+pol8.    I  -pole. 

These  two  gases  Used  to  be  distinguished  as  two  different 
substances, — Frankland's  being  looked  upon  as  hydride  of 
ethyl,  CjH..H,  Kolbe's  as  "real  methyl"  (CH^XCHJ, 
until  Schorlemmer  proved  their  identity  by  showing  that 
both,  when  treated  with  chlorine,  yield  the  same  identical 
chloride  of  ethy),  C,Hg .  CL  This  confirmed  the  now 
generally  adopted  notion  that  the  radical  ethyl  itself  is 
nothing  but  methylo-melhyl,  H3C — CH,*,  so  that  the 
filling. up  of  the  gap*  by  an  H  must  necessarily  produce 
"hydride  of  ethyl"  and  "dimethyl"  in  on&  The  "true 
methyl "  which  chemists  used  to  dream  of,  and  which,  when 
treated  with  chlorine^  would  yield  two  CH^Cl's  analogous 
to  HH  +  ClCl*HCl-f  HCl,  does  not,  and  according  to  our 
present  knowledge  cannot,  exist,  A  quasi  apology  for  it  is 
"marsh  gas,"  CH.,  the  principal  component  of  the  gas 
mixture  which  bubbles  up  from  any  marshy  pond  when  its 
mud  is  stirred  up  with  a  stick.  It  is  always  produced 
when  vegetable  matter  decays  in  the  presence  of  water, 
and  in  Sie  relative  or  absolute  absence  of  air.  What 
eveiybody  knows  as  "  fire-damp  "  is  nothing  but  a  (neces- 
sarily explosive)  mixture  of  air  with  impure  marsh  gas, 
produced  in  the  constantly  progressing  metamorphosis  of 
the  coal  deposits ;  in  certain  districts  streams  of  marsh  gas 
are  issuing  forth  from  cracks  in  the  earth  *  the  "  holy  ^re  " 
of  Baku  is  such  a  marsh-gaa  spring,  which,  having  once 
caught  fire  by  accident,  .continues  burnings  to  this  day. 
PerfacUy  pure  marsh  gas  can  only  be  obtained  from  zinc- 
methyl,  Zn(CR^^  by  its  decomposition  with  water  (vide 
iupra) ;  a  nearly  pure  preparation  is  procurable  by  heating 
a  mixture  of  acetate  of  potash  or  soda  and  caustic  alkali  to 
dull  redness : — 

CH, .  COONa  +  NaOH  -  Na,CO,  +  CH,H . 

*"  *  CarMDate. 


Marsh  gas  can  be  prepared  syntheticayy  by  the  action 
of  bisulplude  of  carbon  vapour  and  sulphuretted  hydrogen 
(both  producible  from  their  elements)  on  red-hot  copper, 
CS,  -f  2H^ + 8Cu  -  4Cu^  -f  CH^  (Berthelot).  A  mixture 
of  marsh  gas  and  chlorine,  when  exposed  to  direct  sunlight, 
explodes  with  formation  of  hydrochloric  acid  and  char- 
coal In  diffuse  daylight  only  part  of  the  hydrogen  is 
eliminated  and  "  replaced "  by  its  equivalent  in  chlorine, 
which  in  general  leads  to  the  formation  of  four  bodies : 
CHjCl-CH^-hClj-HCl,  chloride  of  methyl;  CU^Ci^ 
chloride  of  methylene;  CHCl,,  chloroform;  CCl^,  tetra 
chloride  of  carbon.  Of  these  several  chloromethanes,  as 
they  are  called,  the  first  here  interests  us  more  than  any 
of  die  rest,  becaiuse  from  it  any  other  methyl  compound 
can  be  produced  by  the  substitution  of  the  proper  kind  of 
radical  for  the  CI  of  the  CH^CL  Thujs,  for  in&tance,  we 
can  convert  it  into  methyl-alcohol  by  treatmg  the  chloride 
with  aqueous  catistic  potash  at  100*  C  (Berthelot).  This 
is  a  most  important  sytithesis,  because  it  is  this  methyl- 
alcohol  that,  in  practice,  always  serves  as  the  starting 
point  in  the  preparation  of  other  methyl  compounds. 

Methyl'AUohol.-r-tbiB  substance,  in  ordinary  practice^ 
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is  new  made  «yiithetically,  but  Bimplv  extracted  from 
wDodniptriti  a  commercial  substance  which  is  produced 
iDdnstnally  in  the  diy  distillation  of  wood.  The  wood- 
^Niit  is  oontained  in  the  aqueous  portion  of  the  tar  pro- 
duced in  this  operation,  along  with  acetic  acid.  To  recover 
both,  the  tar-water  is  neutralized  with  lime  and  distilled, 
when  the  acetate  remains,  while  the  spirit  distils  over, 
along  with  a  deal  of  water,  which,  however,  is  easily 
removed,  as  far  as  necessary,  by  redistillation  and  rejection 
of  the  less  volatile  parts.  The  "  crude  "- wood-spirit,  as 
thus  obtained,  is  not  unlike  in  its  general  properties  to 
ordinary  spirit  of -wine,  from  which,  however,  it  is- easily 
distinguished  by  its  abominable  smell.  The  ordinary 
commercial  article,  besides  a  variable  percentage  of  water, 
contains  from  35  to  80  per  cent  of  methyl-alcohol ;  the 
rest  consists  chiefly  of  acetone,  but  besides  ^  includes 
dimethyl-acetal,  C2H^(OCHs)2,  acetate  of  methyl,  and 
numerous  other  minor  components.  In  Great  Britain 
large  quantities  of  wood-spirit  are  used  for  the  making 
of  methylated  spirit,  a  mixture  of  ordinary  spirit  of  wine 
with  one-ninth  of  its  volume  of  wood-spirit,  which  is 
allowed  to  be  sold  duty  free  for  the  preparation  of 
varnishes,  and  for  other  industrial  purposes.  In  former 
timea»  here  as  elsewhere,  wood-spirit  itself  used  to  b^ 
employ^  as  a  cheap  substitute  for  spiritus  vini ;  but  this 
b  no  k>ng6r  so,  since  the  anilino«olour  industry  has  created 
a  large  demand  ior  pure  methyl-alcohoL  Hence  in  some 
Continental  works-  the  wood-spirit,  instead  of  being  sent 
oat  as  such,  is  being  worked  up  for  its  components,  by  the 
following  sequence  of  operations: — (1)  dehydration  by 
lime;  (2)  heating,  under  an  inverted  condenser,  with 
caustic  soda,  to  convert  the  acetate  into  hydrate  of  methyl,; 
(3)  destruction  of  the  bad  smeUs  by  mild  oxidation ;  (4) 
distillation  in  a  kind  of  Coffey's  still,  whereby  it  is  split 
up  into  approximately  pure  alcohol,  acetone,  and  "  tails.'' 

Tlw  new  industry  led  to  tho  invontion  of  the  following  technicftl 
nethoda^for  the  determination,  in  a  given  spirit,  of  the  percentages 
(^  real  methyl-alcohol  and  of  acetone. 

The  alcohol  is  determined  by  saturating  5  c.c.  of  the  sphit  with 
hydriodic  add  (volatilization  of  alcohol  and  iodide  of  metnyl  being 
avoided  by  means  of  a  cold-irater  bath  and  an  inverted  condenser), 
and  the  product  poured  into  water.  Iodide  of  methyl  separates 
out  as  a  neaTj  oil,  which  is  measui^  as  it  is.  According  to  direct 
trials  See  of  pure  methyl-alcohol  yields  7'45  cc.  of  crude  iodide 
(Kiell,  Kramer  and  Grodzkpr). 

For  the  determination  of  the  acetone  the  following  reagenta  are 
required  (Kramer] :— <1)  a  solution  of  iodine,  prepaid  by  dissolv- 
ing I. -254  grammes  of  iodine,  by  means  of  (say)  500  grammes 
of  iodide  of  potassium,  in  water,  and  diluting  to  1  litre ;  (2)  a 
solution  of  caustic  soda  containing  twice  (KaOH)  grammes  ^r  htre ; 
(S)  alcohol-free  ether.    Ten  c.c.  of  the  soda  are  placed  m  a  gra- 


duated cylinder  and  mixed  intimately,  first  with  1  c.c  of  the 'spirit, 
then  witn  5  cc.  of  the  iodine  solution.  Iodoform  separates  out  (if 
acetone  is  present)  in  minute  yellow  crystal  plates ;  this  product  is 
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'shaken  out"  by  means  of  10  c.c  of  ether,  and  determined  by 
evaporating  an  aliquot  part  of  the  ethereal  layer  in  a  tared  watch- 
fflaaa  to  dryness  and  weighing  the  residue.  CsH^O  yields  CHI,; 
Eenoe  1  part  of  iodoform  indicates  0'28  parts'^f  acetone^ 

The  formula  of  methyl-alcohol  and  its  true  chemi<Sal 
character  were  correctly  ascertained  by  Dumas  and  P^ig<$t 
as  early  as  1834 ;  yet  pure  methyl-alcohol  may  be  said  to 
have  been  an  unknown  substance  until  1852,  when  Wohler 
taught -us  to  prepare  it,  by  first  extracting  the  CH,  of  the 
CH3OH  in  the  wood-spirit  as  oxalate  of  methyl,  and  then, 
decomposing  the  (purified)  oxalate  with  water. , 

Th*  most  convenient  raw  material  to'  use  nowadays  la  the 
eommercial  '^pure"  alcohol;  if  wood-spirit  is  employed  it  had 
bettor  first  be  purified  by  distiUation  over  caustic  soda  (vide  supra). 
The  formation  of  the  oxalate  then  la  best  effected  (according  to 
Alexander  Watt)  as  follows :— 500  jgirammes'of  oxalio  acid  crystals 
are  mixed  with  200  cc  of  oil  of  vitriol ;  then  600  co..  of  the 
snirit  are  added,  the  whole  kept  for  a  time  at  80*  0.,.and  then 
sUowed  to  stand  ccld  for  twenty-four  houra. 
►  The  large  crop  of  oxalate  crystals— partly  ((3H,),e,04.  partly 
CB^»  H .  ^0«— is  separated  from  the  liquor  by-presyure  and  snbse-. 


quent  drying  over  vitriol,  and  than  decompoeed  by  distillation  idth 
water. 

The  aqueous  alcohol  thus  obtained  is  dehydrated  by  the  well- 
known  methods  used  in  the  preparation,  of  ordinary  absolute  alcohoL 

According  to  Kramer,  a  purer  preparation  than  Wohler's  is 
obtained  by  extracting  the  methyl  as  formiate  instead  of  as  oxalate, 
which  is  easily 'effected  by  digesting  the  wood-fpirit  with  a  formic 
acid  of  1-22  specific  gravity,  and  purifying  the  formic  ether  by 
fractional  distillation.  This  ether  boils  st  82*,  the  oxalato  at  lOr 
C,  hence  a  proper  combination  of  the  two  methods  should  be 
infinitely  superior  to  bither.  What  now  follows  must,  in  general,  be 
understood  to  refer  to  Wbhler's.  preparation. 

Pure  methyl-alcohol  is  a  colourless  liquid  similar  in  its 
.general  properties,  in  its  behaviour  to  other  chemically 
inert  liquids,  and  in  its  action  as  a  solvent  to  ordinary 
absolute  alcohol,  from  which,  however  it  differs  by  the 
entire  absence  from  it  of  all  spirituous  odour.  A  pre- 
piEuration  whioh  smells  of  wood-spirit  may  be  condemned 
at  once  as  impure.  According  to  H.  Kopp,  its  specific 
gravity  is  08142  at  0"  C.  and  07997  at  16'-4.  If  the 
volume  at  <*  be  V,  then  (from  0"  to  61') 

Y-l  +  '000118«  +  l-864xl0-V  +  8*741xl0-V. 
.  The  boiling  point  is  64'-6  to  65'*2.  The  teiision-curve  was 
determined  by  Regnault  and  by  Landolt ;  but  the  results 
of  the  two  observers  do  not  agree  except  (approximately) 
at  P  -  760  mm.  .Methyl-alcohol  has  quite  a  characteristic 
tendency  to  '*  bump  "  badly  on  distillation,  which,  however, 
can  be  prevented  by  addition  of  a  small  fragment  of  tin- 
sodium,  which  produces  a  feeble  but  sufiScient  current  of 
hydrogen.  Itsspecificjieatis.*6713;  latent  heat  of  vapour, 
26*4 ;  combustion  heat,  5307  per  unit  weight  (Favre  and 
Silbermann)^  The  refractive  index  for  the  D  (sodium) 
ray  is  13379  *  -0013  for  10*  ▼  6  0.  (Dale  eoid  Gladstone). 

Methyl-alcohol  mixes  with  water  in  all  proportions  with 
contraction. 

Since  W6hler*B  discovery  a  table  for  the  specifio  gravities  of 
aqueous  methyl-alcohols  has  been  constructed  experimentally  by 
A.  Dapr<  ;  but  unfortnnately  his  alcohol  boiled  at  58*7,  and  con- 
sequently most  have  been  something  different  froq  what  generally 
goes  by  this  name. 

In  its  chemical  reactions  methyl-c4cohol,  CH,'.OH,  is 
very  similar  to  ordinary  (ethyl)  alcohol,  C,H,.OH,  and 
consequently,  in  the  same  sense  ^s  the  latter,  analogous  to' 
water,  H .  OH.  Thus,  for  instaiice,  metallic  sodium  and 
potassium  dissolve  in  either  alcohol  with  evolution  of 
hydrogen  and  formation  of  ethylates  or  methylates  of  the 
alkali  metals.     Example^ 

CBfOH-hNa-CH,.  ONa+iH,. 

The  two-  methylates  crystallize  from  thd  solution  with 
crystal-alcohol,  which  can  be  driven  off  in  an  atmosphere 
of  hydrogen  by  heat,  without  decomposition  of  the  salts 
themselves.  Water  at  once  decomposes  them  into  caustic 
alkali  and  alcohol,  CH, .  ONa  -H  H .  OH  -  NaOH  ■^  CH,OH. 
Yet  the  reverse  ^reactioa  taken  place  when  the  alcohol  is 
treated  with  a  large  excess  of  caustic  soda. 

The  action  of  acids  on  methyl-alcohol  is  m  general 
quite  analogous  to  that  on,  for  instance,  caustic  soda,  with 
this  important^  difference,  however,  that  what  in  the  case 
of  NaHO  goes  on  so  readily  in  aqueous  solutions  with 
CH3 .  OH  succeeds  only  under  circumstances  precluding 
the  accumulation  of  water.  In  these  circumstances  we 
have,  for  instance, 

(1)  ciH+oa. CB,-H,^ca. cg;» 

(2)(^^,)!rToa.  CH,-H,0+C^,0,.  CH, ; 


and. so  on  with  all  monobasic  ft^i<^<f;     A  dibasic  add  ^hk 
may  act  as  (X)B^  or  as  (XH) .  H;>  thus,  for  instance^ 

'  <8)  (C3,04H)H+OH.CH,-»H,0+C,04.  HOH, ; 

pulleadd.  Methyl  (oAUe  Midi    w 

(4):(C|O4)H4+2QH.0H,-2H,O-tC.0,.(CH,),;    Ip 
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A  tribanc  acid  forms  two  metliyl  acids  and  one  neutral 
ether ;  we  have,  for  instance, 

(6)  (From  PO4H,);  TO.iCH^^U^;  P04(CH,)aH ;  PO,(CH,),. 

It  woold,  however,  be  a  great  mistake  to  suppose  that 
whether,  for  instance-  (Ex.  3^  and  4),  the  monomethyl  or 
the  dimethyl  compound  is  formed  depends  on  the  quantity 
of  methyl-cJcohol  employed  per  unit  of  acid.  This  depends 
far  more  largely  on  other  conditions,  as  will  be  illustrated 
in  next  paragraph.  The  methyl-salts  of  oxygen  acids  are 
called  esters,  in  opposition  to  the  chloride,  bromide,  iodide, 
sulphide,  and  oxide,  .which  are  set  apart  as  ethers.  Broadly 
speaking,  ethers  are  not,  while  esters  are,  readily  decom- 
posed  by  water  into  their  cogeners;  but  the  nitrate 
CH, .  NO^  behaves  in  this  respect  like  an  ether. 

Jetton  with  Sulphuric  Add. — Methyl-alcohol  mixes  with 
oil  of  vitriol  with  considerable  evolution  of  heat  and  (always 
only  partial)  conversion  of  the  two  ingredients  iiito  methyl- 
sulphuric  acid.  Equal  volumes  of  acid  and  alcohol  give 
a  good  yield.  To  prepare  pure  meChyl  sulphates,  dilute 
the  mixture  largi^ly  with  water,  avoiding  elevation  of 
temperature  (which  would  regenerate  the  ingredients),  and 
saturate  with  carbonate  of  baryta.  Filter  ofiE  the  sulphate 
of  baryta  to  obtain  a  solution  of  the  pure-  methyl  sulphate 
SO4 .  CH, .  ba  (where  ba  -  }Ba  -  1  eq.),  from  which  this 
Wt  is  easily  obtained  in  crystals.  From  the  bar}^  salt 
any  other  methyl  sulphate  is  readily  obtained  by  double 
decomposition  with  a  solution  of  the  respective^  sulphate ; 
the  acid  itself,  for  instance,  'by  means  of  sulphuric  acid. 
At  higher  temperatures  the  reaction  between  vitriol  and 
methyl-alcohol  results  in  the  formation  of  methyl-ether, 
<CH,)20,  or  of  normal  sulphate  of  methyl,  (CH^^O^. 
The  etner  is  a  gas  condensable  into  a  liquid  which,  under 
pressure  af  one  atmosphere,  boils  at  ~  21*  C. 

Tht  gas  diBsolvM  ia  aboat  one  thirty •Mventh  of  iti  volam«  of 
wat«r }  Ux  man  largely  is  aloohol  and  in  other;  moat  abundantly 
in  oil  of  vitriol,  wnioh  diasolvea  about  six  hundred  timea  its 
▼olame  of  methyl-ether  gaa,  thus  affording  a  Very  handy  means 
for  storing  up  the  gaa  for  use.  The  solution  needs  only  be  diluted 
with  its  own  voloma  of  water  to  be  broken  up  into  its  components 
(Erlenmeyer). 

Liquefied  oxide  of  methyl  u  now  being  produced  on  the 
manufacturing  scale,  and  sold  as  a  powerful  -refrigerating 
agent  One  part  of  sulphuric  acid  is  mixed  with  a  little 
over  one  part  of  dehydrated  wood-spirit,  and  the  mixture 
heated  to  125*  to  128*  C.  (130*  being  carefully  avoided), 
when  methyl-ether  goes  o£E.  When  the  mixture  is 
exhausted,  more  wood-spirit  is  added  to  the  residue  so  as 
Ao  re-establish  the  original  specific  gravity  (of  1'29),  and 
the  heating  resumed,  which  again  fximishes  a  supply  of 
the  gas,  and  so  on.  This  proves  that  the  process  is  not^  as 
used  to  be  supposed,  one  of  mere  dehydration,  but  a  cycle 
of  reactions  analogous  to  those  in  the  ordinary  process  of 
etherification,  as  ^own  by  the  equations : — 

(1)  S04H,-|-CH,0H-S04.HCH,  +  H,0. 

(2)  SO4.  H.  CH,+  H.  O.  CHg-SO^HH  +  CH,.  0.  CH,. 
The  ester,  80«(CH,),  though  obUinable  by  distillation  of  the 

alcohol  with  10  parts  of  vitriol,  is  more  conveniently  prepared  from 


boiU  at  187'  to  188'  d 

Chloride  0/ methyl,  CHjCl,  readily  produced  by  the  action 
of  hydrochloric  acid  gas  an4  hot  metiiyl-alcohol  (preferably 
in  the  presence  of  chloride  of  zinc  as  an  auxiliary  dehy** 
drator),  is  a  gas  which,  under  ordinary  pressure,  condenses 
into  a  liquid  at  -  23*  C.  The  gas,  at  ordinary  temperatures 
(though  very  readily  soluble  in  alcohol),  is  only  sparingly 
absorbed  by  water,  which,  however,  at  6*  unites  with  it 
into  a  solid  hydrate.  Condensed  methyl  chloride  has 
become  an  article  of  commerce,  being  largely  produced 
from  trioaatl^UauBe  iyidi  «i0vi).  «ad  used  M  «  pciwiifal 


frigorific  agent^  as  well  as  fot  the  extraction  of  perfumed 
from  flowers.  Regarding  nitrite  of  methyl,  1^0 — O — CH,, 
its  interesting  isomcrido  nitromothane,  O^N — CH„  and 
nitrate  of  methyl,  NO,CH„  we  must  refer  to  the  hand- 
books of  organic  chemistry. 

Iodide  of  methyl,  CH,,  is  obtained  by  distilling  methyl- 
alcohol  with  hydriodic  acid,  which  latter  is  best  produced 
off-hand  by  addition  to  the  alcohol  of  iodine  and  amorphoua 
phosphorus.  It  is  a  colourless  fiquid  of  2*269  spedfio 
gravity,  boUing  at  42**5  C,  insoluble  in  water. 

Orgatiie  2idKyUEster9,-^1!h^  more  volatile  ones  are  in 
genend  easily  obtained  by  distillation  of  the  respective 
acid  with  methyl-alcohol,  or  with  methyl-alcohol  and  oil 
of  vitriol  (dually  SO^.H.CH^;  the  less  volatile 
ones  more  conveniently  by  passing  nydrochloric  acid  gas 
into  a  methyl-alcoholic  solution  of  the  acid.  We  have  no 
space  for  the  individual  substances;  but  the  salicylate 
CfH^O, .  CH.  may  just  be  named  as  being  the  principal 
component  of  the  essential  oil  of  OauUh^ria  procumben$ 
(wintergreen  oil). 

Methylaminee, — The  general  result  of  the  action  of 
ammonia  on  an  ester  is  the  formation  of  alcohol  and  acid 
amide.     Example-^ 

(C,H,0)-0-CH,  +  HNH,-CH,.  OH  +  CaH,0.  N^. 

▲eeUM  of  aeth/L 


With  iodide  of  methyl  this  reaction  is  an  obvious  im- 
possibility ;  what  really  takes  place  (as  A.  W.  Hofmann 
has  'shown  for  this  and  all  analogous  cases)  is  that  the 
iodide  unites  with  the  ammonia  into  the  HI  compound 
HI .  NH^CH,  of  a  base  NH^CH,,  which  can  be  separated 
from  'the  acid  by  distillation  with  caustic  potash,  and  when 
thus- liberated  presents  Jtself  as  a  gas  surprisingly  similar 
(almost  to  identity)  to  ammonia.  The  analogy  extends  to 
the  action  on  iodide  of  methyl,  which,  in  the  case  of  methyl^ 
amine,  NH^CH,,  leads  to  the  formation  of  dimethylamine,* 
NH.(CH2)s;  and  from  the  latter  again  trimethylamine, 
N(CH.)„  can  be  prepared  by  a  simple  repetition  of  the 
operation.  These  three  aminos  are  closely  analogous  in 
their  chemical  character  to  eunmonia,  the  points  of  differ- 
ence becoming  the  more  marked  .the  greater  the  number  of 
(CH^'s  in  the  molecule.  Trimethylomine,  having  lost  all 
its  ammonia-hydrogen,  cannot  possibly  act  upon  Iodide  of 
methyl  like  its  analogues.  What  it  roaUy  does  is  to  unite 
with  the  iodide  into  "iodide  of  tetramethyl-ammonium," 
I .  N(CH  J^  analogous  to  iodide  of  ammonium,  INH^  we 
should  say,  if  it  were  not  the  reverse,  because  the  organic 
iodide  (unlike  its  prototype,  whidi  is  an  ammonium 
compound  only  in  theory),  when  treated  with  moist  oxide 
of  silver  (virtually  with  AgOH),  really  does  yield  a  solution 
of  a  true  analogue  of  caustic  potash  in  the  shape  of 
hydroxide  of  tetramethyl-ammonium,  N(CH^4.  OH. 

In  regard  to  the  actual  preparation  of  these  several 
bodies^  mich  is  not  so  simple  as  might  appear  from  our 
exposition  of  their  mutual  relations,  we  must  refer  to  the 
handbooks  of  organic  chomistty.  But  we  must  not  omit 
to  state  that  trimethylamine,  which  only  the  other  day 
was  never  seen  outside  a  chemical  museum,  is  now  being 
manufactured  on  a  large  scale,  and  promises  to  play  an 
important  part  in  industrial  chemistry.  The  waste  liquors 
obtained  in  the  distillation  of  alcohol  from  fermented  beet- 
root molasses  serve  as  a  raw  material  for  its  preparation. 
These  liquors,  when  evaporated  to  dryness  and  subjected 
to  dry  distillation,  yield,  besides  tar  and  gases^  an  aqneooa 
liqtdd  containing  k^ge  quantities  of  ammonia,  acetonitrilo, 
methyl-alcohol,  and  trimethylamine.  This  liquor  is  neutral- 
ized with  sulphuric  acid,  and  distilled,  when  the  nitnle 
and  the  methyl-alcohol  distil  over,  to  be  recovered  by 
proper  methocu.  From  the  mixed  solution  of  the  sulphates 
of  ammonia  and.  trimethylamine  the  former  is  separated 
oat  M  far  M  poMiUe  hj  cryataUixatioii ;  the  mother4iquar 
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is  diBtniad  with  lime ;  die  volatile  buee  are  absorbed  in 
hydrochloric.acid;the  hycLrodilorio  eolation  is  STaporated; 
and  the  sal-ammoniac  which  comes  out  at  first  is,  as  far  as 
possible,  fished  out  The  last  mother-liquor  is  evaporated 
to  d^ess,  and  in  this  form  represents  commercial 
trimeti^ylaimne  hydrochlorate.  It  is  this  product  which 
serves  for  the  preparation  of  methyl  chloride  (vide  ngmi), 
the  process  being  founded  upon  the  fact  that  a  concentrated 
solution  of  the  salt^  when  heated,  breaks  up  3Ha .  N(CH,),' 
into  2N(CH8)s  <>'  ^^^  trimethylamine+KEL.  CH,Ha  o! 
hydrJ3chlOTate  of  monomethylamine  and  2CHgCl  of  methyl 
chloride. 

These  processes  are  being  carried  out  industrially  by 
Vincent  in  France.  But  tlus  base  trimethylamine  seems 
destined  to  do  mors  than  provide  us  with  a  new  refrigerat- 
ing agent  The  attempt  has  been  made — ^it  would  appear, 
with  success— to  utilise  it  for  the  prejlaration  of  pure 
carbonate  of  potash  from  liative  chloride  of  potassium, 
just  'as  ordinary  ammonia^  in  the  famous  ammonia«oda 
process,  serves  for  the  conversion  of  common  salt  into  sodsr 
sah. 

Methyl  CffMtUdtt.—Tkfn  an  two  dutinet  bodiM  whieb,  by  oom- 
position  and  by  synthMia,  u»  both.  CH,-l-NO;  they-sre  named 
**-ftcetonitiiIe."  (formerly  called  nmply  cyanide  o(  methyl)  and 
iaocyanide  of  methyl  or  methylcarbamino  respectively. 

Acetonitrile  waa  discovered  by  Dumas  in  1847.  It  may  be  nre- 
pared  by  the  distiUation  of  a  mixture  of  meth^lsulphate  ana  of 
cyanide  of  potasunm ;  but  it  obtained  more  easily  and  in  a  purer 
state  by  distilling  aoetamide  with  phoephorio  anhydride.  Acetate 
of  ammonia  may  do  used  instead  of  the  amide,  but  it  does  not  work 
soweU. 


2S  !»<g-;«»  "IpW^  raa  tnd  X^  MNetlvsly.  Tils  body 
CH,.8H  is  known  as  methyl-mereaptanc»  the  'other  (CH«yJS  ss 
sulphide  .of  methTL.  Both  are  rery  rolatile  sUnking  Uqnids. 
Sttlphide  of  methyl  claims  a  special  interest  as  beinc  the  starting 
point  for  the  preparation  of  an  important  class  of  bodies  called 
trymethyl  sulphine  oomnpanda.  Iha  sulphide  (CH^)|S  readily 
unites  with  the  iodide  CHjI  into  crystals  of  iodide  of  trimothyl 
salphine,  (CH3)sS .  I,  a  substance  which  is  closely  analogous  in  its 
chemical  character  to  the  iodide  of  totramethyl-ammonium.  Moist 
oxide  of  silver^  for  instance,  converts  it  into  a  strongly  basio  hydrate, 
8(CH^i .  OH,  which  in  its  avidity  for  acids  almost  beaU  ito  analocon 
.  in  the  nitrogen  f amUy.  An  investigation  of  its  salts  was  publiued 
by  Crum  Brown  and  BUikie. 

Methyl  Ar$tHide$, — Arsenifsrons  bases  oonitituted  like  mono-  or 
di-methylamine  (bodies  sneh  as  AsH,CH»  analogons  to  NH,.  CHJ 
do  not  seem  to  exist.  What  wa  do  know  of  are — (1)  a  trimethyl- 
arsine  and  the  iodide  and- the  hydroxide  of  tetramethylarsoniam, 
— As(CHs)a,  AaCCH,).!,  and  As(CHs)«OH,— bodies  discovei«d  by 
Cahours  and  Richo;  (2)  a  whole  series  ef  monomethylio  bodies, 
As(CH,)X,(wherS-X-Cl,  Br,  or  X,-' 0,8),  disoorerodby  Baeyerin 
1857;  (S)  the  kakodyle  compounds,  a  series  of  bodies,  AWcH^,  .  X 
or  Aj(CH  J|.  X^  which  were  disoo-rered  and  investigated  by  R.  Bunaen 
in  1842.  This  great  iuTestigation  marks  an  epoch  in  the  history  of 
organic  chemistry,  andour  article  would  not  be  oom^leto  without  at 
loast  a  short  summarv  of  its  results.  Bunson  stsrtcd  m  his  iuTestiga- 
tion  with  a  liquid  wlueh  had  been  obtained  by  Cadet  as  early  as  1760, 
by  the  dry  distillation  of  et^ual  parts  of  white  arsenic  and  anhydrous 
atcetata  of  potash,  and  'which  nobody  cared  to  investigate  because 
it  emits  fumes  which  have  an  indescribably  sickening  smell  and  Sn 
intensity  of  potsonous  action,  compared  with  which  that  of  white 
arsenio  itself  appears  insignificant  It  was  reeenred  for  Bunsen  to 
attack  this  awrcU  substance  and  force  It  to  give  an  account  of  itself. 


CH,.CO.O(NHJ 

Acetate  of  KH, 

-A  (say). 


CHj.CO.rNHO 
Acetamide 
-A-HjO. 


CH,.CK 

Nitrile 

-A-2H,0. 


It  is  a  oolburless  liquid  of  a  pungent  aromatic  odour,  with  spedflo 
gravity  '806  at  0*)  and  boils  at  82^ C.  When.hoatod  with  aoueous 
potash ](at  the  wrong  end  of  a  condenser)  it  broaks  up  with  for- 
mation of  ammonia  and  acetate  of  potash.  Whenoo  we  conclnde 
that  tho  methyl  is  combined  more  oirectly  with  the  oarbon  of  the 
cyanogen,  thus : 

K{C— CH,}  +2H,0-11H,+CH,.  COOH. 


This  conclusion  ii  supported  by  the  action  on  the  nitrile  of  nascent 
hydrogen,  which  leads  to  the  formation'of  ethylamine,  thus  (Hen- 
dios) : — 

NC-CH,+4H-HaN-CH,CH,. 


In  either  case  we  pass  from  a  monocarbon  to  a  dioarbon    oody, 
virtually  from  methyl  to  ethyl  alcohoL 

The  isocyanide  is  prepared  by  heating  iodide  of  methyl  with 
ey^uide  of-  silver  (CH,I ;  2NCAg)  and  ether  in  a  soaled-up  tube  to 
130*  to  140*,  to  produce  the  crvstalline  body  AgNC  +  NCCHg  (and 
Agl).  The  double  cyanide,-  when  distilled  with  some  water  and 
cyanide' of  potassinm,  breaks  up  into  its  components, — the  NCAg 
forming  (NC),AgK  ;  and  the  cyanide  of  methyl  distils  over.  It  is  a 
colourlcas  liquid,  characterised  by  quite  an  unbearably  irritating  and 
sickening  smell.  The  specific  gravity  is  '766  at  14*,  the  boiling  point 
69*  C.  it  combines  with  hvdrochlorio  acid  into  a  crystallino  salt 
which  is  readily  decomposed  DY  water  into  methylamino  and  formic 
add.  Whence  we  conclude  that  in  this  case,  the  cyanogen  is  tied 
to  tho  methyl  by  its  nitrogen  ;  thus  : — 

C{N— CH,}  +2H3O-H.  COOH  +  NH,.  CH,. 
#ormlo  add.    If  othjrlamlae. 
The  methyl  here  remaina  methyl,  being  separated  by  an  N  from,  the 
cyanogen -«arbon,  which  latter  passes  into  formic  acid." 

We  must  not  .close  this  section  without  at  Ica^t  roferrinff  to 
iht',mcthylphctmhiius,  as  being  a  sot  of  bodies  related  to  FH, 
(phosphine)  aa  tho  methylamines  are  to  NH,  (ammonia),  and  aimilar 
to  these  in'  their  chemical '<$haracter,  in  so  far  as  they  are  basea 
The  points  of  diflerence  between  the  two  series  sre  of  pretty  much 
the  same  sense  as  those  between  the  two  prototypes.  Thus,  for 
instance,  while  trimethylamine  K(CHs),  is  a  strong  base,  but  inert 
tt>  oxygen  gas,  trimetnylphosphine  is  a  relatively  feeble  base, 
but  in  contact  wifh  air  orMdily  absorbs  oxygen  witn  formation  of 
an  oxide  P(CH3)30,  ths  uke  of  which  in  the  nitrogen  series  has  no 


Sulphur  ChmpTunit  of  Mdhyt  —Substances  analogous  to  methyl- 
ilcohol  and  methvl-ether  respectively  can  be  obtained  by  the  die- 
$iUstion  ef  motbyl  sulphate  of  potaosittm  with  strong  soiaUons  of 


distilUi  with  corrosive  sublimate  and  nydrochlorio  add,  which  in 
the  first  instance  yields  the  pure  muriate  of  the  base  As(CH,),Cl, 
in  the  form  of  a  liquid  volatile  above  100*  into  vapours.which  take 
fire  spontaneously  in  .air.  From  this  chloride  of  kakodylo  the  pure 
oxide  ia  obtained  by  distillation  with  caustic  potash.  The  pure 
oxide  emits  no  fumes;  its  spedfic  gravity  is  1*402;  it  boils  near 
160*.-  A  mixture  of  its  vapour  with  air  detonates  at  50*  C.  From 
the  chloride  ligain,  Bunsen  obtained  the  free  radical  kaJmdyU, 
( AsCgHg)^  by  treatment  with  metallic  sine  in  a  special  apparatus, 
BO  constructed  that  all  the  several  operations  Involved  could  be 
carried  out  without  bringing  the  contents  in  contact  with  air.— 
a  necessary  precaution,  because  kakodyle  is  a  liquid  which  takes 
fire  in  air  apontaneomdy  even  at  ordinary  temperaturea  Pure 
kakodyle  is  a  heavy  colourless  liquid  boiling  at  about  170*  C,  and 
freezing  at  -  0*.  When  exposed  to  oxygen  or  chlorine  it  suffers 
destructive  combustion ;  but  on  slow  access  of  air  it  is  oxidised  into 
iU  oxide,  (AsC,H.:^0,  and  kakodylio  add;  with  chlorine  water  it 
unites  into  the  chloride  which  it  came  from  ;  it  also  unites  directly 
with  sulphur  and  other  elements  ;  in  short,  it  i»  exactly  to  kako- 
dyle compounds  what  potassium  is  to  potash  and  potash  salta, 
<'a  true  organic  element,"  ar  Bunsen  himself  put  it  This  dis- 
covery of  Bnnsen's  was  greeted  with  an  enthusiasm  which  it  is 
difficult  in  these  days  to  realize.  With  us  now,  a  radical  is 
Utrinsically  a  fiction  ;  it  was  different  in  1842.  By  tho  isolation 
of  kakodyle  the  **  radical "  notion  suddenly  rose  from  an  unproved 
hypotheais  to  the  rank  of  a  theory  based  on  eitporiment  Still| 
however  much  our  theoretical  notions  may  shift,  Bunscn's  researdi 
will  stand  as'a  piece  of  monumental  adontifie  work. 

Kakodylio  add,  As .  O .  (CHs), .  OH,  is  most  conveniently  prs- 
pared  from  the  oxide  1^  addition  of  water  and  oxide  of  mercury,— 
HjO  +  2HgO  supplying  the  H,  +  O,  reouirod  for  1( AsC,H-).0.  This 
is  A  crystalline  monobasic  sdd,  soluble  in  water.  Unlike  the 
kakodylidea  of  tho  As.  X.  type,  it  has  no  smell,  and  is  no  very 
violent  poison.  It  takes  six  grabs  of  it  to  kill  a  rabbit 
-  Ifetallie  J/c^wiss.— Examnleaof  these  are— Sb(CH,), ;  Sb(CH^)^; 
Mg(CHO,  ;  ZnCCHO, ;  PKCH,)^]  A1(CH^ ;  Sn(CH04  •  ,  To  give  an 
idea  of  tho  chemical  characUr  of  this  interesting  cisssof  bodies  we 
choose  Kinc-nuthyl  as  a  representative  example,  and  atate  briefly 
the  chief  points  of  ito  chemical  history.  This  body  was  discovered  by 
Frankland  in  1849.  It  is  prepared  by  boiling  iodide  of  methyl  over 
granulated  zinc  in  a  fiask  connected  with  an  mverted  condenser,  and 
so  contrived  otherwise  that  the  contento  are  protected  against  acoesi 
of  moisture  and  oxygen.  Under  these  dronmstanoee  the  two  in- 
gredionts  gradually  unite  into  a  non-volatile  and  solid  compound 
iZn.  (CHJ.  When  this  body  b  heated  with  more  of  iodide  of 
methyl,  it  undergoes  decomposition,  with  formation  of  iodide  of 
zino  and  of  dimethyl  gas,  I— Zn— CH,  +  CH,I-ZnI^  +  fCH,)„ 
which  reaction  to  some  extent  tekes  place  unavoidably  in  the  pre- 
paration of  the  zinc  salt,  however  great  an  exceits  of  metel  may  be 
taken.  What  snnrivcs  needs  only  to  be  subjected  to  dry  distiUitioH 
(in  tho  abaenco  of  air)  to  yield  a  distillato  of  zinc-methyl:-^ 
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'  Zine-nifltiiyl  if  8  oolourlets  Hqnid  of  1  *8S6  specifio  gravity  at  10**5, 
wKicli  Iwils  at  46*  a  ;  in  contact  with  air  it  takes  fire.  'Water 
decomposes  it  at  once  into  hydrato  of  oxide  of  dnc  and  maifth  gas, 
Zp(CH,)»-2n(0HV+J^H,U.  Of  other  reactions  the  fo|lomnj; 
tnay  he  named.  (1)  When  digested  with  sodium/ it  yields  a  precipi- 
tate of  metallic  zinc,  and  a  double  comnound  of  itself  and  sodium- 
methyl.  This  latter  unites  readily  with  carbonic  acid,  into  acetate 
of  soda,  NaCH,+CO,-CH,— CO— ONa  (Wanklyn). .  (2)  With 
chloride  df  acetyl  it  forms  acetone,  Zn(CH',)«  +  2CH,.  CO.  Cl- 
ZnClj  +  2C0(CHg)j  (Fround),  (3)  .U nder  somewhat  different  condi- 
tions, including  the  presence  of  an  excess  of  ZnCCH*,)^  a  compound . 
is  prod'ttcedrwhich  with  water,  yields  tertiary  butyl-alcohol  ^ntle- 
row): 

•CO(CH,),+Zn(CH,)a-C(CH,),.  O.  ZnCHg-A; 
A + 2H .  OH  - Zn(OH), + CH.  +  C(CH,),  -  OH. 

TerUary  alcohol.  ^7,  D.) 

'  METRONOME,  an  mstroment  ior  denoting  the  ^peed 
at  which  a  mnsicar  composition  is  to  Jbe  performed.  Its 
invention  is  generally,  bat  falsely,  ascribed  to  Johann 
Nepomuk  Maelzel,  a  native  of  Ratisbon  (1772-1838).  It 
consists  of  a  pendulum  swung  on  a  piyot ;  below  the  pivot 
is  a  fixed  weight,  and  above  it  is  a  sliding  weight  that 
regulates  the  velocity  of  the  oscillations  by  the  greater  or  less 
distance  from  the  pivot  to  whicb  it  is  adjusted.  The  silent 
metronome  is  impelled  by  the  touch,  and  ceases  to  beat 
when  this  impulse  dies ;  it'  has  a  scale  of  numbers  marked 
on  the  pendulum,  and  the^  upper  part  of  Ihe  sliding  weight 
ia  placed  under  that  nmnber  which  is  to  indicate  the 
quickness  of  a  stated  note,  as  M.M.  (Maebel's  Metronome) 
Q-60,  orij-72,  or*  -108,  orthelike.    The  number  60 

implies  a  second  of  tiMe  for  each  single  oscillation  of  the 
pendulum, — ^numbers  lower- than  this  denoting  slower,  and 
higher  numbers  quicker  beats.  -The  scale  at  first  ex- 
tended from  50  to  160,  but  now  rangea  from  40  to  208. 
A  more  complicated  metronome  is  impelled  by  clock-work, 
makes  a  ticking  sound  at  each  beat,  and  continues  its  action 
till  the  works  run  down ;  a  still  more  intricate  machine 
has  also  a  bell  which  is  struck  at  the  first  of  any  number 
of  beats  willed  by  the  person  who  reguktes  it,  and  so 
signifies  the  accent  as  well  as  the  timer 

The  earliest  instrument  of  the  kind,  a  weighted  pendulum 
of  variable  length,  is  described  in  a  paper  by  £tienne  LouH^ 
(Paris,  1696;  Amsterdam,  1698).  Attempts  were  als& 
made  by  Enbrayg  (1732)  and  Gabory  (1771).  Harrison, 
who  gained  the  p^e  awarded  by  the  English  Government 
for  his  chronometer,-  published  a  description  of  an  instru- 
ment for  the  purpose  in  1775.  Davaiix  (1784),  Pelletier, 
Abel  Burja  (1790),  and  Weiske  (also  1790)  descnbed 
their  various  experiments  for  measuring  musical  time.  In 
1813  Gottfried  Weber,  the  composer,  theorist,  and  essayist, 
proposed  a  weighted  ribbon  graduated  by  inches  or  smaller 
divisions,  which  might  be  held  or  otherwise  fixed  at  any 
desired  length,  and  would  infallibly  oscillate  at  the  same 
speed  so  long  as  the  impulse  lasted ;  this,  the  simplest,  is 
also  the  surest,  the  most  enduring,  the  most  portable,  and 
the  cheapest  invention  that  has  come  before  .t]ie  world, 
and  one  can  but  "wonder  that  it  has  not  been  universally 
accepted.  Stockel  and  Zmeakall  produced  each  an  instru- 
ment ;  and  Maelzel  mode  some  slight  modification  of  that 
by  the  former,  about  tbe  end  of  1812,  which  he  announced 
as  a  new  invention  of  his  own,  and  exhibited  from  city  to<nty 
on  the  Continent.  It  was,  as  nearly  as  can  be  ascertained, 
in  1812  that  Winkel,  a  mechanician  oi  Amsterdam,  devised 
a  plan  for  reducing  the  inconvenient  length  of  all  existing 
instruments,  on  the  principle  of  the  double  pendulum,  rock- 
ing on  both  sides  of  a  centre  and  balanced  by  a  fixed  and  a 
variable  weight.  He  spent  three  years  in  completing  it, 
and  it  is  described  and  commended  in  the  Hepart  of  the 
Netherlanda  A  eademy  of  Science*,  August  1 4, 1 8 1 5.  Maelzel 
thereupon  went  to  Amsterdam,  saw  Winkel  and  inspected 
his  invention^  and,  recognizing  its  great  superiority  to  what 
be  called  hi«  own,  offered  to  buy  all  right  and  title  to  it' 


Winkel  refused,  and  so  Maelzel  constracted  a  copy  of  fiM 
instrument,  to  which  he  added  notning  but  the  scale  ol 
numbers,  took  this  copy  to  Paris,  obtained  a  patent  for  it, 
find  in  1816  established  there,  in  his  own  name^  a  maim- 
factory  for  metronomes.  When  the  impostor  reTisited 
Amsterdam,  the  inventor  instituted  proceedings  against 
him  for  his  piracy,  and  the  Academy  of  Sciences  decided 
in  Winkel's  favour,  declaring  that  the  graduated  scale  was 
the  only  point  in  which  the  instrument  of  Maelzel  differed 
from  his.  Maelzel's  scale  was  needlessly  and  arbitrarily 
complicated,  {)rocceding  by  twofs  from  40  to  60,  by  thx^ec; 
from  60  to  72,  by  fours  from  72  to  120,  by  sixes  from  120 
•to  144,  and  by  eights  from  144  to  208.  Dr  Crotch  con- 
structed a  time-measurer,  and  Henry  Smart  (the  violinist, 
and  father  of  the  composer  of  the  same  name)  made  another 
'in  1821,  both  before  that  received  as  Maelzel's  was  known 
in  England.  In  1882  Jam^  Mitchell,  a  Scotsman,  made 
an  ingenious  amplification  of  the  Maelzel  clock-work, 
reducing  to  mechanical  demonstration  what  formerly  rest^ 
wholly  on  the  feeling  of  the  performer.  Although 
''  Maelzel's  metronome  "  has  universal  acceptance,  the  silent 
metronome  and  still  more  Weber's  graduated  ribbon  are 
greatly  to  be  preferred,  for  the  clock-work  of  the  other  is 
liable  to  be  out  of  order,  and  needs  a  nicety  Of  regnlation 
which  is  almost  impossible';  for  instance,  when  Sir  George 
Smart  had  to  mark  the  traditional  times  of  the  several 
pieces  in  the  Dettingen  Te  Deum,  he  tested  them  by  twelve 
metronomes,  no  two  of.  which  beat  together.  The  value  of 
the  machine  is  e^ggerated,  for  no  living  performer  could 
execute  a  piecis  in  unvaried  time  throughout,  and  no 
student  could  practise  under  the  tyranny  of  its  beat ;  and 
conductors  of  music,  nay,  composers  themselves,  will  give 
the  same  piece  slightly  slower  or  quicker  on  difiEereot 
occasions,  according  Co  the  circumstances  of  performance. 
'  METSU,  Gabriel,  a  Dutch  painter  of  celebrity  (bom 
in  1630,  died  after  1667),  is  one  of  the  few  artista  of 
renown  in  Holland  whose  life  has  remained  obscure. 
Houbrakcn,  who  eagerly  collected  anecdotes  of  painters 
in  the  18th  century,  was  unable  to  gather  more  from  the 
gossip  of  his' contemporaries  than  tliat,  as  early  as  1658, 
Metsu,  at'  the  age  of  forty-Uiree,  submitted  to  a  dangerous 
surgical  operation.  The  inference  drawn  by  superficial 
readers  from  this  statement  has  been  that  death  immediately 
ensued.  A  more  careful  perusal  would  have  shown  that 
Houbraken  knew  that  Metsu  had  given  lessons  to  De 
Musscher  in  1665.  Local  records  now  reveal  that  Gabriel 
was  the  son  of  Jacques  Metsu,  who  lived  most  of  his  days 
at  Leyden,  where  he  was  three  times  married.  The  last  of 
these  marriages  was  celebrated  in  1625,  and  Jacomma 
Garnijers,  herself  the  widow  of  a  painter,  gave  birth  to 
Gabriel  in  1630.  Connected  by  both  his  parents  with  ad^ 
Metsu  was  probably  taught  first  by  his  father  and  then  by 
Gerard  Dow.  He  probably  finished  his  training  under 
Rembrandt.  So  far  back  as  1648,  but  a  few  days  earlier 
than  Jan  Steen,  who  is  said  to  have  painted  his  portrait, 
Metsu  was  registered  in  the  painters'  corporation  at  I«y3en; 
and  the  bool^  o^  the  guild  also  tell  us  that  he  remained  a 
memberin  1649.  In  1650  he  ceased  to  subscribe,  and  works 
bearing  his  name  and  the  date  of  1653  give  countenance  to 
the  belief  that  he  had  then  settled  at  Amsterdam,  wher^  he 
continued  his  studies  under  Repbrandt.  His  companions 
at  the  time  would  naturally  be  De  Hooch  and  Van  der 
Meer,  whose  example  he  soon  followed  when  it  came  to  his 
turn  to  select  the  class  of  subjects  for  which  his  genius 
fitted  him.  Under,  the  influence  of  Rembrandt  he  pro- 
duced the  Woman  Taken  in  Adultery,  a  large  picture  with 
the  date  of  1653,  in  the  Louvre,  in  which  no  one  would 
suspect  the  painter  of  high  life  or  taverns  were  it  not  that 
his  name  is  written  at  full  length  on  the  canvas.^  The 
artiijt  who  thus  repeated  the  gospel  sul^octa .  familiar  to 
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FUnck  and  EecUiout  was  also  acqTudnted  with  tho  Oriental 
wardrobe  of  Rembrandt^  and  r^y  to  oae  it^  like  all  his 
contemporaries.  Bat  ho  probably  observed  that  sacred 
srt  iraa  ill  suited  to  his  temper,  or  he  found  the  field 
too  strongly  occupied,  and  happily  for  himself,  as  well 
as  for  his  admirers,  he  turned  to  other  subjects  for 
which  he  was  better  fitted.  We  may  doubt  whether  he 
tried  the  style  of  allegory,  as  illustrated  in  a  picture  of 
Justice  Protecting  Virtue  and  Chastising  Vice  in  the 
gallery  of  the  Ha^e.  There  is  every  reason  to  think  that 
this  rough  and  frosty  composition  was  wrought  by  quite 
another  master.  What  Metsu  undertook  and  carried  out 
from  the  first  with  surprising  suceess  was  the  low  life  of 
(he  market  and  tavern,  contrasted  with  wonderful  versa- 
tility by  incidents  of  high  life  and  the  drawing-room. 
In  each  of  these  spheres  he  combined  humour  with  expres- 
sion, a  keen  appreciati^  of  nature  with  feeling,  and  breadth 
with  delicacy  of  touch,  \insurpa8sed  by  any  of  his  contem- 
poraries. In  no  single  iustaiice  do  the  artistic  lessons  of  - 
Bembnindt  appear  to  haveN\>een  lost  upon  him.  The  same 
principles  of  light  and  shade,  which  had  marked  his  school- 
work  in  the  Woman  Taken  in  Adultery  were  applied  to 
subjects  of  quite  a  different  kind.  A  group  in  a  drawing- 
room,  a  series  of  groups  in  the  market-place,  a  single  figure 
in  the  gloom  of  a  tavern  or  parlour,  was  treated  with  the 
utmost  felicity  by  fit  concentration  and  gradation  of 
light;  a  warm  flush  of  tone  pervaded  every  part,  and,  with 
that,  the  study  ol  texture  in  stuffs  was  carried  as  far  as  it 
had  been  by  Terburg  or  Dow,  if  not  with  the  finish  or 
the  brio  of  De  Hoo^  Metsu's  pictures  are  all  in  such 
admirable  keeping,  and  so  warm  and  harmonious  in  his 
middle  or  so  cool  and  harmonious  in  his  closing  time, 
that  they  always  make  a  pleasing  impression.  They  are 
more  subtle  in  modulation  than  I)ow's,  more  spirited  and 
forcible  in  touch  than  Terburg's ; '  and,  if  Terburg  may  of 
right  claim  to  have  first  painted  the  true  satin  robe,  he 
never  painted  it  more  softly  or  with  more  judgment  as  to 
colour  than  Mdtsu. 

That  Metsu  married'  and  became  a  dtixen  of  Amsterdam 
in  1659  would  only  prove  that  his  residence  in  the  com- 
mercial capital  of  the  Netherlands  was  later  than  historians 
have  generally  assumed.  But  there  is  no  reason  to  think 
that  Metsu  claimed  his  citLsenship  at  once.  The  privileges 
of  a  burgess  were  given  in  exchange  for  a  payment  of  dues, 
and  these  painters  had  various  ways  of  avoiding  unless  they 
married.  One  of  the  best  pictures  of  Metsu's  manhgod  is 
the  Market-place  of  Amsterdam,  at  the  Louvre,  respecting 
which  it  is  difficult  to  distribute  praise  in  fair  proportions, 
so  excellent  are  the  various  parts,  the  characteristie  move- 
ment and  action  of  the  dramoHa  penoiiM,  the  selection  of 
faces,  the  expression  and  the  gesture,  and  the  texture  of 
the  things  depicted.  A  tin  can  in  the  arm  of  a  cook  is  a 
marvel  of  imitation,  but  the  cook's  face  is  also  a  marvel 
of  expression.  Equally  fine,  though  earlier,  are  the 
Sportsman  (dated  1661)  and  the  Tbvem  (also  1661)  at  the 
Hague  and  Dresden  Museums,  and  the  Qame-Dealer's  Shop, 
also  at  Dresden,  with  the  painter's  signature  and  1662. 

Hetsn  is  one  of  the  painters  of  whose  skill  Holland  stfll  pre- 
serres  examples,  yet  vrhose  best  pietnrea  are  eitiier  in  England  or  in 
France  or  in  the  naileries  of  Germany.  The  value  of  his  works  is 
Urge,  and  at  the  Pomroersfelden  sale  in  1867  the  Jealous  Hosband 
Dictating  his  Wife's  Letters,  thoo^ch  hot  one  of  several  replicas, 
was  bonght  by  Lord  Hertford  for  little  short  of  £2000,  while  for 
the  Ride  of  the  Prince  of  Orange,  in  the  Osell  collection  at  Vienna, 
£8000  was  paid  by  Baron  Rothschild  hi  1878w  (J.  A.  G.) 

METTEKNICH,  Clxkbnb  Wbhzkslaub,  PBmcB  (1773- 
1859),  first  minister  of  Austria  from  1809  to  1848,  was 
the  son  of  a  Bhenish  nobleman  employed  in  high  ofBb»  by 
the  Austrian  court.  He  was  bom  at  Ooblents  in  1773. 
At  the  age  of  fifteen  he  entered  the  universitj  of  Strasbnrg. 
The  French  Reyolutioii  was  then  beginning.     Everywhere 


the  spirit  of  hope  gave  to  men's  language  an  ezaltatioa  aod 
a  coxifidence  hardly  known  at  any  other  epoch.  But  the 
darker  reality  soon  came  into  view.  Mettemich  was  a 
witness  of  the  riot  in  which  the  town-hall  of  Strasburg  was 
pillaged  by  a  drunken  mob ;  his  tutor  subsequently  became 
a  member  of  the  revolutionary  tribunal  in  Alsace.  If  we 
are  to  trust  to  Metternich's  own  account  of  the  formation 
of  his  opinions,  the  hatred  of  innovation,  which  was  tha 
ruling  principle  of  hb  later  life,  arose  from  his  experience 
of  the  terrible  results  which  followed  at  this  time  from  the 
victory  of  soK^Ued-liberal  ideas.  But  in  reality  Mettemich 
was  an  aristocrat  and  a  conservative  by  birth  and  nature. 
His  sentiment  in  things  political  was  that  of  a  member  of 
a  refined  and  exclusive  society  which  trusts  to  no  intelli- 
gence but  its  own,  and  hardly  S3rmpathize3  with  larger 
interests.  The  aggressions  and  violence  of  the  Revolution 
from  1789  to  1799  gave  Mettemich  an  historical  basis  for 
his  political  theories,  but  the  instinctive  preferences  of  his 
own  mind  were  the  same  from  first  to  last  He  began  life 
as  a  young  man  of  fashion  and  gallantry.  His  marriage 
in  1795  with  the  Princess  Kaunitz,  a  granddaughter  of  the 
famous  minister,  fixed  him  in  the  highest  circle  of  Austrian 
nobility.  His  first  contact  with  the  great  political  world 
was  at  the  congress  of  Rastadt  in  1798,  where,  under  the 
auspices  of  the  victorious  French  republic,  arrangements 
were  made  for  compensating  the  German  princes  and  nobles 
whose  possessions  on  the  left  bank  of  the  Rhine  had  been 
ceded  to  France  by  the  peace  of  Campo  Formio.  Mettemich 
was  the  accredited  tfgent  of  a  group  of  Westphalian  nobles; 
his  private  letters  give  a  vivid  picture  of  the  rough  and 
'  uncourtly  diplomatists  who  had  succeeded  to  the  polished 
servants  of  the  old  Frehch  monarchy.  In  1801  Mettemich. 
was  appointed  Austrian  ambassador  at  Dresden,  and  in 
1803  he  was  promoted  to  Berlin;  but  he  had  hardly 
become  as  yet  a  prominent  man  in  Europe.  His  stay  at 
Berlin  was  the  turning-point  of  his  life.  The  war  of  the 
third  coalition  was  impending.  Austria  united  with  England 
and  Russia  against  Napoleon,  and  the  task  of  the  youthful 
ambassador  was  to  win  over  the  court  of  Berlin  to  the 
cause  of  the  allies.  Mettemich  seems  to  have  done  all 
that  it  was  possible  for  him  to  do ;  but  Prassia  persisted 
in  its  neutrality.  The  earnestness  with  which  Mettemich 
had  worked  against  France  did  not  prevent  him  from 
remaining  on  the  friendliest  terms  with  M.  Laforest,  the 
French  ambassador  at  Berlin ;  and  so  agreeable  an  account 
of  him  was  transmitted  to  Paris  by  his  rival  that,  at  the 
close  of  the  conflict.  Napoleon  himself  requested  that 
Mettemich  might  henceforward  represent  Austria  at  the 
Tuileries.  Mettemich  was  ac(A>rdingly  sent  to  ^aris  in 
1806.  This  was  the  beginning  of  the  period  when  Austria, 
humbled  but  not  exhausted  by  the  blow  of  Austerlits  and 
by  the  losses  accompanying  the  peace  of  Pressburg,  deter- 
mined, under  the  leadership  of  Count  Stadion,  to  prepare 
for  another  war  on  a  greater  scale.  But  the  sudden  over- 
throw of  Prussia,  and  the  alliance  between  France  and 
Russia  which  was  made  at  Tilsit  in  1807,  added  immeasur- 
ably  to  the  difficulties  of  the  court  of  Vienna.  It  became 
dear  \hat  Napoleon  was  intending  to  dismember  Turkey, 
and  to  gain  for  himself  some'  part  of  the  spoils  of  the  Otto- 
man empire.  Metternich's  advice  was  that  Austria  should 
endeavour  to  detach  the  czar  from  the  French  alliance,  and 
by  thU  means  fmstrate  the  plan  of  partition ;  but,  should 
Russia  hold  fast  to  Napoleon,  that  Austria  itself  should  unite 
with  the  two  aggressors,  and  secure  its  share  of  Turkey. 
Oriental  affairs,  however,  fell  into  the  background,  and 
in  the  summer  of  1808  Mettemich  was  convinced  that 
Napoleon  was  intending  to  attack  Austria,  though  not  un- 
mediately.  He  warmly  supported  Count  Stadion's  policy 
in  raising  the  forces  of  Austria  to  the  highest  strength; 
an<^  although  he  did  not  share  the  minister's  hopes  in  si 
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general  rising  tlironghout  Germany,  he  expressed  in  his 
despatches  no  distrust  of  the  power  of  Austria  to  cope 
with  Napoleon.  This  is  the  more  singular  because, 
after  the  disastrous  issue  of  the  campaign  of  1809, 
Mettemich  seems  to  have  taken  credit  for  having 
opposed  the  policy  of  war.  Napoleon  again  captured 
Vienna ;  the  battle  of  Wagram  was  lost ;  and  after  a  long 
negotiation  Austria  had  to  purchase  peace  by  the  cession 
of  part  of  Austrian  Poland  and  of  its  Illyrian  provinces. 
Mettemich,  who  had  virtually  taken  Count  Stadion's  .place 
immediately  after  the  battle  of  Wagram,  was  now  installed 
as  minister  of  foreign  afifaira  The  first  striking  event 
that  took  place  under  his  administration  was  the  marriage 
of  Marie  Louise,  daughter  of  the  emperor  Francis,  to  his 
conqueror  Napoleon.  To  do  justice  to  MettemicVs  i5olicy' 
it  nmst  be  remembered  that  the  alliance  of  Tilsit  between 
France  and  Russian  was  still  in  existence,  and  that  Austria 
was  quite  as  much  threatened  by  the  czaT's  designs  upon  ^ 
Turkey  as  by  Napoleon's  own  aggressions.  Mettemich' 
himself  seems,  in  spite  of  his  denials,  to  have  been  the  real 
author  of  the  family  union  between  the  houses  of  Hapsburg 
and  Bonaparte, — a  most  politic,  if  not  a  high-spirited 
measure,  which  guaranteed  Austria  against  danger  from 
the  easl^  at  the  same  time  that  it  gave  it  at  least  some 
prospect  of  security  from  attack  by  Napoleon,  and  enabled 
Mettemich  to  mature  his  plans  for  the  contingency  of  an 
ultimate  breach  between  France  and  Kussia.  In  1812  this 
event  occurred.  Mettemich,  \n  n6minal  alliance  with  Napo- 
leon, sent  a  small  army  into  southem  Kussia,  allowing  it  to 
be  understood  by  the  czar  that  the  attack  was  not  serious. 
Then  followed  the  annihilation  of  the  French  invaders. 
While  Prussia,  led  by  its  patriots^  declared  war  against 
Napoleon,  Mettemich,  with  rare  and  provokin^^  coolness, 
held  his  hand,  xnerely  stating  that  Austria  would  no  longer 
regard  itself  as  a  subordinate  ally,  but  would  act  with  all  its 
force  on  one  side  or  the  other.  The  result  of  this  reserve 
was  that  Mettemich  could  impose  what  terms  he  pleased  on 
Russia  and  Prussia  as  the  price  of  his  support.  The  armies 
of  these  two  powers,  advancing  into  central.  Germany, 
proved  no  matdi  for  the  forces  with  which  Napoleon  took 
the  field,  in  the  spring  of  1813 ;  and  the  hard-fought  battles 
of  LUtzen  and  Bautzen  resulted  in  the  retreat  of  the  allies. 
After  the  combatants  had  made  an  armiBtice»  Met- 
temich'  tendered  Austria's  armed  mediation,  requiring 
Prussia  to  content  itself  with  the  restoration  9f  its  territory 
east  of  the  Elbe,  and  leaving  Napoleon's  ascendency  in 
Germany  almost,  untouched.  Napoleon,  after  a  celebrated 
iiiterview  with  Mettemich,  madly  rejected  terms  so  favour- 
able that  every  Prussian  writer  has  denounced  Mettemich's 
proposal  of  them  as  an  act  of  bitter  enmitjr  to  Prussia. 
On  the  night  of  the  1 0th  of  August  the  congress  of  Prague,  at 
which  Austria,  as  armed  mediator,  laid'  down  conditions  of 
peace,  was  dissolved.  Mettemich  himself  ^ve  orders  for 
the  lighting  ol  the  watch-fires  which  signalled  to  tiie 
armies  in  Silesia  that  Austria  had  declared  war  against 
Napoleon.  The  battle  of  Leipsic  and  the  campaign  of 
1814  in  France  followed,  Mettemich.  steadily  pursuing  the 
policy  of  offering  the  most  favourably  terms  possible  to 
Napoleon,  and  retarding  the  advance  of  the  allied  armies 
upon  the  French  capitaL  Mettemich  had  nothing  of  that 
personal  hatred  towards  the  great  conqueror  which  was. 
dominant  both  in  Prussia  and  in  England ;  on  the  contrary, 
though  he  saw  with  perfect  cleamess  that»  until  Napoleon's 
resources  were  much  diminished,  no  one  could  be  safe  in 
EuBope,  he  held  it  poenble  to  keep  him  in  check  without 
destroying  him,  and  looked  for  the  security  of  Austria  in 
the  establishment  of  a  balance  of  power  in  which  i^either 
Russia  nor  France  should  preponderate,  while  Prussia 
should  be  strictly  confined  within  its  own  limits  in  northern 
Qennany.    The  assistance  of  Uie  Austrian  ann^,  which 


was  no  doubt  necessary  to  the  alllea,  had,  so  far  as  relftted 
to  Prussia,  been  dearly  purchased.    When,  at  the  beginning 
of  1813,  Prussia  strqck  for  the  freedom  of  Germany,  its 
leading  statesmen -and  patriots  had  hoped  that  the  result 
of  the  war  of  liberation  would  be  the  establishment  of 
German  unity,  and  that  the  minor  German  princes^  'w}i6 
had  been  Napoleon's  vassals  since  1806,  would  be  forced  to 
surrender  part  of  their  rights  as  sovereigns^  and  submit  to 
a  central  authority.     This  dream,  however,  vanished    as 
soon  as  Austria  entered  the  field  as  an  ally.     It  was  no 
part  of  Mettemich's  policy  to  allow  anything  so  revoin- 
tionary  as  German  tmity  to  be  established,  least  of    all 
under  the  influence  of  Prussian  innovators^     He  .made 
treatieis  with  the  king  of  Bavaria  and  Napoleon's  otber 
German  vassals,  guaranteeing  them,  in  return  for   their 
support  against  France,  separate  independence  and  sove- 
reignty when  Germany  should  be  reconstmcted.    'Accord- 
ingly,   though    the    war    resulted,    through    Napoleon's 
obstinate  refusal  of  the  terms  successively  offered  to  him, 
in  the  limitation  of  France  to  its  earlier  boundaries  and  in  a 
larg6  extension  of  Prussia's  territory,  the  settlement  of 
Germany  outside  Prussia  proceeded  upon  the  lines  laid 
down  by  Mettemich,  and  the  hopes  of  unity  raised  in 
1813  were  disappointed.    A  German  confederation  was 
formed,  in  whidi  the  minor  sovereigns  retained  aapreme 
power  within  their  own  states,  while  the  central  authority, 
the  (ederal  diet^  represented,  not  the  Qerman  nation,  bat 
the*  host  of  governments  under  which  the  nation  was 
divided.    Mettemich  even  advised  the  emperor  Frands  of 
Austria  to  decline  the  old  title  of  German  emperor,  di9- 
liking  any  open  embodiment  of  the  idea  of  German.  Jinity, 
and  preferring  to  maintain  the  ascendency  of  Austria  by 
a  gentle  pressure  at  the  minor  courts  rather  than  by  the 
avowed  exercise  of  imperial  rights.     In  this  nnprogres6ive 
German  policy    Mettemich  was    completely    successfuL 
His  great  opponent,  Stein,  the  champion  of  German  unity 
and  of  constitutional  systems^  abuidoned  his  work  in 
despair,  and  refused  the  useless  post  of  president  of  the 
diet^  which  Mettemich,  with  a  kind  of  gentle  irony,  offered 
to  him. 

The  second  branch  of  Mettemich's  policy  in '1813-14 
was  that  which  related  to  Italy.  .  Following  the  old  mi^Timy 
of  Austrian  statesmanship,  Mettemich  aimed  not  only  at 
securing  a  large  territory  beyond  the  Alps  bat  at  making 
the  influence  of  Austria  predominant  throughout  the  Italian 
peninsula.  The  promises  of  national  independence  which 
had  been  made  to  the  Italians  when  they  wero  called  upon 
to  rise  against  Napoleon  were  disregarded.  In  the  secret 
clauses  of  the  first  treaty  of  Paris  ti^e  annexation  of  both 
Lombardy  and  Yenetia  was  guaranteed  to  Austria,  and  the 
rest  of  Italy  was  divided  iiito  small  states  as  of  oUL 
Napoleon's  retum  from  Elba  led  to  the  downfall  of  Mmat, 
who  had  been  allowed  <U>  retain  the  kingdom  of  Naples,  and 
to  the  reunion  of  this  country  with  Sicily,  under  the  Bourbon 
Ferdinand.  After  the  second  overthrow  i>f  Napoleon, 
Mettemich  endeavoured  to  make  eveiy  Itiuian  sovereign 
enter  into  a  league  under  Austria's  presidency.  Ferdinand 
of  Naples  accepted  the  position  of  vassal,  but  the  pope  and 
the  kmg  of  Sardinia  successfully  maintained  their. inde* 
pendence.  With  the  constraction  of  the  German  federatiou, 
and  the  partial  constmction  of  an  Italian  federation,  both 
under  Austria's  guidance,  the  first  part  of  Mettemieh*a 
career  doses.  He  had  guarded.  Austria's  interests  with 
great  skill  during  the  crisis  of  1S13  and  1814.  It  was  not 
his  own  faulty  but  the  fault  of  ages,  that  Austria's  interests 
were  in  antagoniism  to  ikoap  dt  German  and  of  Italian 
nationality.  He  thought  as  an  Austrian,  and  as  nothing 
else  ;  his  task  was  to  serve  the  house  of  Hapsburg^  and  thii 
he  did  with  jsignal  ability  and  socoees.  To  denonnes 
Mettemich  as  a  Kind  of  criminal,  aocording  to  the  piactiee 
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of  PniMian  imten»  becatue  he  did  not  work  tor  Oermftn 
unity,  is  to  ignore  the  existence  of  each  a  thing  as  state- 
policy.  Judged  by  the  ordinaiy  standards  of  practical 
statesmanship,  not  by  the  philosophy  of  history, 
Mettemich's  action  in  1813  and  1814  was  that  of  a  very 
mperior  man ;  and  the  qualities  of  calmneas  and  dexterity 
which  he  displayed  would  have  given  an  infinitely  greater 
effectiveness  to  the  life  of  his  great  rival  Stein,  who  in 
patriotio  and  moral  enthusiasm  was  bo  far  above  him. 

The  second  part  of  Mettemich's  career,  which  extends 
from  1815  to  1848,  is  that  of  a  leader  of  Enropecui  oonser- 
vatism.  It  is  difficult  to  describe  his  attitude  towards 
almost  all  the  great  questions  which  were  now  arising 
as. any  but  one  of  absolute  blindness  and  infatuation. 
He  acknowledged  that  exceptional  circumstances  jn  the 
past  had  made  it  possible  for  England  to  exist  under  a 
constitution;  he  knew  that  France  would  not  surrender 
the  Charta  given  to  it  by  King  Louis  XVIIL;  but  in  "all 
other  great  states  he  maintained  that  there  were  no  alter 
natives  but  absolute  monarchical  government  and  motal 
anarchy.  His  denunciations  of  liberals  and  reformers 
everywhere  and  at  all  times  are  perfectly  childish ;  and  in 
many  instances  his  hatred  of  change  led  liim  into  errors 
of  judgment  not  surpassed  in  the  annals  of  political 
foUy.  When  Napoleon  fell,  there  was  a  prospect  of  the 
introduction  of  constitutional  government  throughout  a 
great  fiart  of  Europe.  King  Frederick  William,  stimulat- 
ing the  efforts  of  the  Prussian  people  against  France  by  the 
hqies  of  liberty,  had  definitely  promised  them  a  constitu- 
tioQ  and  a  general  assembly.  The  car  had  determined  to 
mtroduoa  parliamentiu7  life  into  the  kingdom  of  Poland, 
and  even  hoped  to  extend  it,  after  some  interval,  to  Russia. 
The  Federal  Act  drawn  up  for  Germany  at  the  congress  of 
Vienna  declared  that  in  every  state  within  the  German 
loagne  a  constitution  should  be  established.  Agaihst  this 
liberal  movement  of  the  age  Mettomich  resolutely  set  his 
face.  Though  wide  general  causes  were  at  work,  the 
personal  influence  of  the  Austrian  statesman  had  no  small 
share  in  prolonging  the  existence  of  autocratic  govemihent, 
and  in  developing  that  antagonism  between  the  peoples 
and  their  rulers  which  culminated .  in  the  revolutions  of 
1848.  The  nature  of  the  Austrian  state,  composed  of  so 
many  heterogeneous  provinces  and  nationalities,-  no  doubt 
made  it  natural  for  Itit  representative  to  defend  and  exalt 
the  principle  of  personal  sovereignty,  on  which  alone  the 
nnity  of  Austria  was  bosod ;  the  relation  of  Austria  to  Italy 
rendered  the  growth  of  the  sentiment  of  nationality  a  real 
source  of  danger  to  the  house  of  Hapsburg  ;  but  Mettemich's 
abhorrence  of  constitutional  and  popular  ideas  was  more 
than  the  outcome  of  a  calculating  iioUcy.  He  was  not  a 
man  of  much  faith,  but  one  belief  he  held  with  all  the  force 
of  religious  conviction, — namely,  the  belief  that  his  own 
task  and  mission  in  the  world  was  to  uphold  established 
authority.  All  efforts  to  alter  the  form  or  to  broaden  the 
basis  of  government  he  chissecl  under  the  same  head,  as 
works  of  tho  qiirit  of  revolution ;  and  in  one  of  his  most 
earnest  writings  he  places  side  by  side,  as  instances  of  evil 
lo^ght  for  its  own  sake,  the  action  of  the  secret  societies 
in  Germany,  tho  Corbonaria  of  Italy,  and  the  attempts  of 
the  English  to  carry  the  Reform  Bill  Woi '  -  g,  on  prin- 
ciples hike  these,  and  without  the  shadow  of  a  doubt  in 
his  own  wisdom,  Mettemich  naturally  proved  a  great  power 
at  a  time  when  the  sovereigns  who  had  inclined  to  constitu- 
tional ideas  began  to  feel  the  difficulties  in  the  way  of 
patting  them  into  practice.  Mettemich's  advice,  tendered 
with  every  grace  of  manner  and  with  the  most-  winning 
ftad  persuasive  art,  was  indeed  not  hard  for  rulers  to  aocept, 
for  he  simply  recommended  them  to  give  up  nothing  that 
they  had  got.  It  was  at  the  congress  of  Aix-la-Chapelle 
(1818)  that  the  retrograde  tendency,  which  was  now  sue-  | 


oeeding  to  the  hopei  of  1815,  firrt  giliMd  9jpnmoiL  An 
agitation  among  the  studcOits  at  the  German  universities  had 
caused  some  souidal  in  the  previous  year,  and  secret  societifiB 
had  just  been  discovered  m  Russia.  Mettemich  plied  the 
king  of  IVuskia  with  arguments  for  withholding  the  national 
representation  which  he  had  promised  to  his  people,  and 
stimulated  the  misgivings  which  were  arising  in  the  mind 
of  the  csar,  hitherto  the  champion  of  European  liberalism: 
A  few  months  later  the  muider  of  Alexander's  German 
agent^  Kotzebue,  by  a  fanatical  student  gave  Mettemich  an 
excellent  {Pretext  for  organizing  a  crusade  against  German 
liberty.  A  oonf erenoe  of  ministers  was  held  at  Carlsbad. 
The  king  of  IVussia  allowed  his  representative  to  follow 
Mettemich's  lead.  The  resistance  of  the  constitutional 
minor  states  proved  of  no  avail ;  and  a  series  of  resolutions 
was  passed  which  made  an  end  of  the  freedom  of  the  press 
throughout  Gkrmaiiy,  and  subjected  the  teaching  and  the 
discipUne  of  the  universities'  to  offioers  of  state.  A  commis- 
sion was  established  at  Mainz  to  investigate  the  conspiracies 
whi6h  Mettemich  alleged  to  have  been  formed  for  the  over- 
throw of  all  existing  governments,  and  for  the  creation  of  a 
(German  republic,  one  and  indivisible.  In  the  following  year 
new  articles  were  added  by  Mettemich's  direction  to  the 
original  Federal  Act^  the  most  important  being  one  that 
forbade  the  creation  in  any  German  state  'of  an  assembly 
^presenting  the  community  at  large,  and  enforced  the 
system  of  representation  by  separate  estates  or  orders,  each 
possessed  of  oertain  limited  definite  rights,  and  all  alike 
subordinate  to  the  supremacy  of  the  crown.  .  Mettemich 
would  gladly  have  made  an  end  of  the  parliamentary  con- 
stitutions which  had  already  come  into  being  in  Bavaria  and 
the  southern  states;  but  he  was  unable  to  attack  them' 
openly,  and  had  to  confine  himself  to  the  advocacy  of 
strict  monarchical  principles  through  his  representatives  at 
these  courts.  With  regard  to  Prussia,  however,  he  was 
completely  successful  The  king  of  Prussia  broke  his 
promise'  of  establishing  a  national  representation,  and 
satisfied  his  conscience  by  creating  certain  powerless  pro- 
vincial diets^  exactly  as  Mettemich  had  recommended  him. 
Throughout  Germany  at  large  a  system  of  repression  was 
carried  out  against  tiie  advocates  of  constitutional  right 
The  press  was  silenced ;  societies  were  dissolved ;  prosecu- 
tions became  more'  and  more  common.  While  Mettemich 
imagined  himself  to  be  stifling  the  spirit  of  discontent,  he 
was  in  fact  driving  it  into  more  secret  and  more  violent 
courses,  and. convincing  eager  men  that  the  regeneratioh 
of  Germany  must  be  sought  not  in  the  reform  but  in  the 
overthrow  of  governments. 

Meanwhile  revolution  broke  out  in  Spain  and  ^  Italy. 
Ferdinand  of  Spain,  who  had  restored  despotism,  was  com- 
pelled, in  March  1820,  to  accept  the  constitution  of  1812 
which  he  had  subverted,  llie  same  constitution  was 
accepted  a  few  months  later  by  Ferdinand  of  Naples. 
Spain  was  outside  Mettemich's  range,  but  his  hand  fell 
heavily  upon  Naples.  A  congress  of  the  great  powers  was 
held  at^Troppau  in  October  1820.  Mettemich,  who  was 
president,  as  he  had  been  at  Vienna,  and  continued  to  be  in 
later  congresses,  completely  won  over  the  czar  to  his  own 
views.  Resolutions  in  favour  of  an  intervention,  if-  neces- 
sary by  force  of  arms,  against  the  Neapolitan  libend  Govem- 
ment  were  adopted  by  Austria,  Russia,  and  Prassia,  though 
England  and  France  held  aloof.  The  congress  was  then 
adfjoumed  to  Laibach  in  Camiola,  whither  Ferdinand  of 
Naples  was  summoned,  in  order  that  he  might  mediate 
between  the  powers  and  his  people,  and  induce  the  latter 
to  give  up  a  constitution  which  offended  the  three  ncrthem 
court£  Ferdinand's  journey  and  mediation  were  an  impos- 
ture as  regarded  the  Neapolitans;  he  pretended  that  he 
went  to  negotiate  on  behalf  of  his  people,  when  in  fact  his 
intention  was  exactly  the  same  as  Mettemich's,  namely,  to 
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liaTe  abflolnte  monarchy  restored.  Tlie  proceedings 
the  congress  at  Laibadi  were  a  faroe.  A  letter  was 
concocted  by  Mettemich  for.  King  Ferdinand  to  send  to 
his  subjects,  infon^jing  them  that  the  powers  would  not 
permit  the  constitution  to  exist,  and  that,  in  default  of 
their  submission,  the  allied  courts  would  employ  force. 
The  British  Qovemment,  while  protesting  against  the  joint 
action  of  the  three  powers  as  an  assumption  of  international 
sorereignty,  was  perfectly  willing  that  Austria,  as  a  state 
endangered  by  the  Neapolitan  revolution,  should  act  on 
its  own  account.. '  Mettemich,  however,  continued  to  treat 
the  Neapolitan  question  as  the  affair  of  £m*ope,^  and 
maintained  his  concert  with  Russia  and  Prussia.  Early 
in  1821  an  Austrian  force,  acting  in  the  name  of  the  allies, 
entered  central  Italy.  The  armies  opposed  to  it  col- 
lapsed, and  the  Austrians  entered  Naples  on  March  24. 
But  in  the  meantime  a  revolution  lunoke  out  in  Pied- 
mont, which  threatened  to  cut  off  the  Austrians  from 
their  supports,  and  to  raise  all  Italy  against  them.  For  a 
moment  the  bold  action  of  Mettemich  seemed  to  have 
resulted  in  immense  danger  both  to  his  own  conservative 
policy  and  to  the  peace  of  Europe ;  for  it  was  believed  that 
the  Piedmontese  revolution  would  be  answered,  not  only 
by  a  general  Italian  movement^  but  by  a  rising  against 
the  Bourbons  in  France.  The  cloud,  however,  passed  away. 
Order  was  quickly  restored  in  Piedmont ;  Lombardy  was 
safely  held  by  Austrian  garrisons ;  and  llie  conclusion  of 
the  Italian  difficulties,  in  which  Mettemich  had  played  a 
very  difficult  part,  with  great  resolution  and  dexterity,  was 
his  complete  and  brilliant  personal  triumph.  No  stetesman 
in  Europe  at  this  moment  held  a  position  that  could  com- 
pare with  his  own. 

At  the  congress  'of  Verona,  held  ih  1822,  the  affairs  of 
Spain  were  considered  by  the  powers.  In  the  end,  the 
Spanish  constitution  was  overthrown  by  a  French  invading 
army ;  but,  though  the  arm  employed  was  that  of  France, 
the  principle  of  absolutism  wluch  animated  the  crusade 
was  that  which  Mettemich  had  made  his  own.  A  severe 
check,  however,  now  met  him  in  another  quarter.  Greece 
had  risen  against  Turkish  rale  in  1821.  The  movement 
was  essentially  a  national  and  a  religious  one,  but  Mettemich 
treated  it  as  a  Jacobinical  revolt  against  lawful  authority, 
—confusing,  or  affecting  to  confuse,  the  struggle  for  national 
independence  with  the  shallow  and  abortive  efforto  of  politi- 
cal liberalism  in  Italy  and  Spain.  Mettemich's 'attitude 
towards  the  Qreeks  was  for  'some  time  one  of  unqualified 
hostility.  If,  under  the  pressure  of  the  Tilsit  alliance,  he 
had  once  been  willing  that  Austria  should  join  Russia  in 
dismembering  Turkey,  he  had  now  reverted  to  the  principle 
of  maintaining  Turkey  at  all  ooeto  againAt  a  Russian 
advance  southwards ;  ind  he  attributed  the  Greek  move- 
ment to  the  efforto  of  Russian  agitators  unauthorized  by 
the  czar.  .His  desire  was  that  the  sultan  should  deprive 
Russia  of  all  possible  cause  for  complaint  as  regard^  ite 
own  separate  interesti^  and  so  gain  freedom  to  deal 'sum- 
marily with  the  Greeks.  Metternich's  hopes  failed,  partly 
through  the  obstinacy  of  the  Turks,  partly  through  the 
wavering  conduct  of  Alexander,  and  partly  through  the 
death  of  Castlereagh  and  the  accession  of  Oanning  to 
power.  It  was  in  great  part  owing  to  Canning's  moral 
support  that  Greece  ultimately,  beoune  an  independent 
state;  and  the  extraordinary  violence  of  Metternich's 
language  whenever  he  mentions  this  English  stetesman 
marks  only  too  well  the  opposite  character  of  his  aims. 
No  politician  has  left  a  more  damning  record  against 
himself  than  .Mettemich  in  his  bigoted  abuse  of  Oamiinff. 
The  Greek  question,  however,  was  only  the  first  on  whidi 
the  judgment  of  evento  was  now  beginning  to  declare  itself 
against  Mettemidi  and  all  his  prindplea*  Tt^  French 
xevdution  of  1830  shattered  the  monX  fabric  which  he 


had  so  proudly  inaugurated,  and  in  great  part  lumaetf 
ndsed,  in  1815.  The  accord  that  grew  up  between 
England  and  France  now  made  any  revival  of  the 
kind  of  presidency  that  he  had  once  held  in  Europe 
impossible.  He  was  indeed  bold  and  rapid  in  throw- 
ing troops  into  the  papal  territory  when  revolutionary 
movemente  broke  out  there  in  1831  and  1832,.  though  war 
vdth  France  seemed  likely  to  result  from  this  step.  He 
was  as  unsparing  as  he  had  been  in  1 81 9  in  suppressing  the 
agitetion  which  after  1 830  spread  from  France  to  Germany; 
and  the  union  of  the  three  eastern  courts  was  once  more 
exhibited  in  the  meeting  of  the  monarchs  which  took  place 
at  Miinchengratz  in  1833,  and  in  a  declaration  delivered  at 
Paris,  insisting  on  their  right  of  intervention  against 
revolution  in  other  countries.  It  was,  however,  thtf  new 
czar  of  Russia,  Nicholas,  who  was  now  the  real  head  of 
European  conservatism;  and  the  stubborn  character,  the 
narrow,  unimaginative  mind,  -of  this  prince  made  it 
impossible  for  Mettemich  to  shape  his  purposes  by  that 
delicate  touch  which  had  been  so  effective  with  his  pre- 
decessor. But  in  Austria  itself  Mettemich  continued 
without  a  rival  In  1835  the  emperor  Frauds,  with 
whom  he  had  worked  for  nearly  thirty  years,  died. 
Mettemich,  himself  falling  into  the  mental  luibite  of  old 
age,  remained  at  the  head  of  the  stete  till  1848.  The 
revolution  of  that  year  ended  his  political  career,  ^e 
resigned  office  with  the  dignity  of  demeanour  which  had 
never  failed  him ;  his  life  was  scarcely  safe  in  Vienna,  and 
the  old  man  came  for  a  while  to  England,  which  he  had 
not  visited  since  1794.  Living  on  till  June  1859,  he  saw 
Avery  great  figure  of  his  earlier  life,  and  many  that  had  ap- 
peared on  the  horizon  since  his  own  prime,  pass  away;  and 
a  few  more  months  of  lif e^  would  have  enabled  him  to  see 
the  end  of  that  political  order  which  it  had  been  his  life- 
work  to  uphold ;  for  the  army  of  Napoleon  IlL  was  crossing 
the  Sardinian  frontier  at  the  moment  when  lie  died,  and 
before  a  second  summer  had  gone  Victor  Emmanuel  had 
been  proclaimed  king  of  Italy. 

Mettemich.  was  a  diplomatist  rather  than  a  stetesman. 
His  influence  was  that  of  an  expert  manager  of  individuals^ 
not  of  a  man  of  great  ideas.  All  his  greatest  work  was 
done  before  fifty ;  and  at  an  age  when  most  stetesmen  are 
in  the  maturity  of  their  powers  he  had  become  tedious 
and  pedantic.  His  private  character  was  very  lovable. 
He  was  an  affectionate  if  not  a  faithful  husband,  a 
delightful  friend,  and  a  meet  tender  father.  The  ex- 
cessive egotism  which  runs  through  his  writings  gives 
perhaps  an  impression  of  weakness  which  did  not  raally 
belong  to  his  nature.  Drawn  by  a  firmer  pen,  the  scene 
in  wludi  he  describes  himself  labouring  in  the  Getman 
conferences  of  1820,  while  his  favourite  daughter  was  dying 
in  an  adjoining  room,  would  have  been  one  of  the  most 
affecting  things  in  political  biography.  Hie  man  who 
could  80  have  worked  and  felt  together  must  have  possessed 
no  ordinary  strength  of  character,  no  common  force  of  self- 
controL 

The  collection  of  Mettsmich't  writings  pablidiaa  by  his  fLnilv 
under  the  title  ol  DenkwtlrdiffkiiUn,  Jong  with  nenoh  and 
English  editions,  contains  letters  and  despatches  of  great  valnsp 
The  autobiography  is  not  always  tnistworthy,  and  most  be  read  with 
caution.  Gents's  correspondence  is  of  flnt-rate  importance  for  the 
years  181S-90.  Original  papers  are  alio  contained  in  vtrioua 
Gernsn  works  upon  paitionlar  events  or  movements,  as  in 
pncken  for  the  negotiations  of  1818  ;  Welcker,  Aegidi,  Hanweick 
for  German  affsirs  in  1819  and  following  years ;  Frokesch  von 
Osten  for  Eastern  affairs.  (0.  A.  F. ) 

MET^  the  capital  or  German  Xiorrame,  and  one  of  the 
strongest  fortresses  in  Europe,  is  situated  at  tha  confluence 
of  the  Moselle  and  the  Seille,  80  miles  to  the  north-west 
of  Strasburg,  and  190  miles  to  the  east  of  Ffeuis.  It  is 
■the  seat  of  a  military  governor,  the  judicial  and  administrsr 
tive  authorities  of  Lorraine^  a  Roman  Oatholin  bishops 


M  E  T  Z 


203 


ftotestant  and- Jewish  oonsisUms^  and  a  chamber  of  oom- 
meroe.  T^e  general  appearance  of  the  town  is  quaint  and 
irre^plar,  but  ther^  are  iQao  many  handsome  modem  streets. 
The  Moselle  flows  through  it  in  several  arms,  crossed  bj 
fourteen  or  fifteen  bddge&  In  the  south-west  comer  oi 
the  town  is  the  esplanade,  an  extensiTe  apetn  space  com- 
manding *a  fine  vi'm  of  the  fertile  "Tt^ys  Iteesin''  around 
Metz.  .  The  most  interesting  of  the  ten  citj  gates  is  the 
Pcfte  d' Allemagne  or  Deuts(£es  Thor,  a  castellated  stracture 
erected  in  1445,  and  still  bearing  graces  of  :the  si^  of 
CSharleB  Y     Mets  contains  seven  Boman  Gathdiio  churches. 


two  Protestant  churches,  and  a  synagogue.  The  cathedral, 
with  huge  pointed  windows,  slender  columns,  and  numerous 
flying  buttresses,  was  begun  in  the  13th  century,  and 
foiished  in  1546,  and  belongs  to  the  decadence  of  this 
Gk>thic  style.  The  Qothic  churches  of  St  Yincent  and  St 
Eucharius,  and  the  handsome  garrison-church,  completed 
in  1881,  sHao  deserve  mention.  Among  secular  buildinga 
the  most  iniportant  are  the  large  covered  market,  the 
town-hall^  the  palace  of  justiccL  the  theatre,  the  governor's 
house,  and  the  various  buildings  for  military  purposes. 
The  public  Ebrary  contains  35^000  volumes,  including  an 
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extensive  collection  of  works  relating  to  the  nistory  of 
Lorraine.  In  the  same  building  is  the  museokn,  whidli 
eontains  a  picture  gallery,  a  numismatic  cabinet,  and  a 
Section  ol  specimens  of  natural  history.  Mete  also 
possesses  several  learned  societies  and  charitable  institu- 
tions, a  gjrmnasium,  three  seminaries,  and  a 'military 
Scademy.  The  cemetery  of  C9iambi^  contains  the  graves 
of  8400  French  soldiers  who  died  here  in  1870. 

The  commerce  and  industry  of  Metz  have  not'  yet 
Entirely  recovered  from  the  blow  inflicted  by  the  with- 
drawal of  French  capital  in  1871.  The  principal  articles 
of  mamifacture  are  leather,  coarse  doth  iod  canvas,  gUn- 
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p<^der,  arms,  needles,  billiard  lables,  hats,  and  artilBcial 
flowers^  There  are  several  large  iron-works  in  the  neigh- 
bourhood. The  trade  of  Metz  is  diiefly  carried  on  in 
leather,  timber,  wine,  brandy,  liqueurs,  beer,  preserved 
fruits,  and  hardwares.  A  large  annual  fair  is  held  here. 
The  civil  popuktion  of  Metz,  which  in  1869  amounted 
to  48,066,  sank  in  1872  to  33,134.  Since  then  it  has 
steadily  increased,  and  in  1881  was  43,276,  about,half 
of  whom  were  Germans.  The  garrison  of  Metz  consists 
of  10,000  men,  or  including  the  surrounding' forts 
nearly  16,000.  The  total  of  68,813  includes  17,000  Pro- 
testant and  1600  Jews. 
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/TMory.^Xeti,  the  Oallio  DiTodnram,  was  tho  chief  town  of  the 
Xediomttrloi,  Lnd  w^  elso  called  by  the 'Romans  Medlomatrica,  a 
name  from  which  the  present  form  has  been  deriTed  by  oontraotion. 
Cesar  describee  it  as  one  of  the  oldeet  and  most  important  towns 
In  OanL  The  Romans^  recognising  its  strategical  importance, 
fortified  it  and  supplied  it  with  water  br  an  impoain|(  aqnednct, 
the  remains  of  which  still  exist.  Under  tne  Roman  emperors  Meti 
was  connected  bj  military  roads  with  Tonl,  Langrcs,  Lyons,  Stras- 
burs,  Yerdnn,  Rheims,  and  Treres.  Christlanitr  was  introdnced 
in  ue  8d  century  of  our  era.  In  the  middle  of  the  6th  century 
the  town  was  plundered  by  the  Huns  under  Attila  ;  subsequently 
it  eame  into  the  posseesion  of  the  Franks  ;  and  in  512  it  was  made 
the  capital  of  Austrasia.  On  the  partition  of  the  Carolingian 
reahQS  in  843  Meti  fell  to  the  share  of  the  western  kingdom  as 
the  capital  of  Lorraine*  Its  bishops,  whoe^  creation  reaches  back  to 
the  4tn  century,  now  began  to  be  rexy  powerful  liets  acquired 
th9  pririleges  of  a  free  imperial  town  in  the  1 2th  century,  and 
attained  great  commercial  prosperity.  In  1562  it  fell  into  the 
hands  of  the  French  through  treachery,  and  was  hsroically  and 
•oocesafnlly. defended  against  Charles  V.  by  the  young  duke  of 
Qfiiae.  It  now  ^ank  to  the  lerel  of  a  French  prorincial  town,  and 
its  .population  dwindled  from  60,000  to  22,000  (1698).  At  the 
peaoe.  of  Westphalia  Mete,  with  Toul  and  Verdun,  was  formally 
ceded  to  France,  in  whoso  possession  it  remained  for  upwards  of 
two  centuries.  In  August  1870  the  succesaes  of  the  Oerman  troopa 
compelled  Uayh^l  Bazaine  and  the  French  army  of  the  Rhine 
to  seek  shelter  behind  the  fortifications  of  Hetz,  which  was  forth« 
with  subjected  by  the  Germans  to  a  rigorous  blockade.  6  After  an 
inrestment  of  ten  weeks,  during  which  not  a  single  shot  was  fired  at 
the  town,  Bazaine  capitulated,  surrendering  to  the  yiotors  en  army 
of  nearly  180,000  men,  seVeral  hundred  cannon,  and  an  immense 
qnantity  of  nilltary  stores  of  all  kinds.  By  the  peaoe  of  Frankfort 
m  1871  Met!  was  again  united  to  the  German  empire.  Marshal 
Fabert  and  Qenerals  Custine  and  KeUermann  were  natires  of  Mets. 

As  a  fortress  Mets  has  always  been  of  the  highest  importance, 
and  it  now  ranks  with  Strasbiug  sa  one  of  the  two  great  Dulwarks 
of  the  west  frontier  of  Germanr.  The  original  town-walls  were 
replsoed  by  ramparts  in  1650,  ana  the  citadel  was  built  in  1666.  In 
1674  the  works  were  reoonstmoted  by  the  celebrated  military 
engineer  Yauban.  Under  Napoleon  IIL  the  fortieM  was  strength- 
ened to  meet  the  demands  of  modem  warfare,  and  since  1871  the 
Germans  hare  spared  neither  time  nor  money  in  completing  and 
supplementing  his  plans.  The  present  fortifications  of  Mets  con* 
siet  of  two  lines — an  inner  circle  of  bastions  and  ramparts  enclosing 
the  dty  itself^  and  an  outer  circle  of  laige  detached  forts  on  the 
■uRoundinff  hUls.  The  inner  line  is  strengthened  by  two  dtadels, 
one  of  whidi  is  adTanced  as  a  t6te-de-pont  on  the  left  bank  of  the 
Moselle.  The  outer  dide  consists  of  nine  or  ten  large  forts,  con- 
nected with  each  other  by  smaller  fortiflcations  and  commanding 
sU  the  approaches  to  the  dty.  Thej  form  a  large  fortified  camp 
with  a  dzeninfereiioe  of  16  miles,  within  which  are  twelve  Tillages 
and  nnmeoms  oonntry-honses  and  farms.  The  most  distant  <tf 
the  outlying  forts  is  about  8^  milee  from  the  cathedral  Their 
Bsnee  end  podtions  may  be  ssen  on  the  annexed  plan.  Preyious 
to  1870  the  fortreis  of  Mets  had  never  succiambed  to  an  enemy. 

4b  mi  ttlmt  (Trngtbrngtn,  IMS,  sad  mmtUlUd^UpograpliU^  J7«J- 
fc"/**  Xeftra^w.    TheoffleUlOcnBaaseeofBDtoltbeUoeUde.oribtAiltTO 
wia  be  foeod  tai  the  bMorj  ol  tha  rnaeo-GemiaB  wv  taaad  by  tlie  geiMnl 

^p«wf<MMSfl»JM««»/aAr]S70,  Med.,  Mets,  1880.  *^^        ^^^ 

MEULEN,  Antont  Frakcu  yas  die  (1634-1690), 
was  called  to  Paria  about  1666  by  Colbert^  at  Che  inatance 
of  Le  Bran,  to  fill  the  post  of  battle  painter  to  Louis  XIV. 
Bom  in  1634  at  BnuiseU,  he  had  at  an  early  age  eclipsed 
his  master  Peter  Snayers,  and  the  works  executed  by  him 
for  the  king  of  France  during  the  campaigns  of  Flanders 
(1667)  BO  delighted  Louis  that  from  that  date  Van  der 
Meulen  was  ordered  to  accompany  him  in  all  his  expedi- 
tions. In  1673  he  was  received  into  the  French  Academy, 
and  attained  the  grade  of  councillor  in  1681.  Itodged  in 
the  Qobelins,  richly  pensioned,  and  loaded  wi^  honours, 
he  died  at  Paris  in  1690.  Detached  works  from  his  hand 
are'  to  be  seen  in  Tarious  collections,  but  he  is  best  repre- 
sented by  the  series  o£  twenty-three  paintings,  mostly 
executed  for  Louis  XIV.,  now  in  the  Louvre,  llxey  show 
that  he  always  retained  his  Flemish  predilections  in 
point  of  colour,  although  'in  other  respects  his  style  was 
modified  by  that  of  the  French  school. 

See  Jftm.  inddU.  Atn^  4»  Ft^ntkuitt^  1864  :  Deaoamps,  Tin  ds» 
iViiiires  ftwwawdk 

HEUETHE-ET-MOSELLE, «  department  in  the  north- 
•ast  of  Fracoci  formed  in  1871  out  of  thoie  parts  of  tiie 


old  departments  of  Keurthe  and  Moeelle  which  oontanned 
French,  and  deriving  its  name  from  the  two  principal  riven 
which  water  it  ^or  to  1790  it  belonged  to  ancient 
Lorraine,  or  to  one  or  other  of  the  bishoprics  of  Xoul,  Hetc, 
and  Verdun.  It  Ues  between  5*  25'  and  7'  5'  K  long. 
and  48*  25'  and  49*  5'  N.  lat,  and  is  bounded  on  the  £. 
by  Alsace-Lorraine,  on  the  N.  by  Belgium  and  the  giand- 
duchy  of  Luxemburg,  on  the  W.  by  the  department  of 
Heuse,  and  on  the  S.  by  that  of  Vosges.  The  superficial 
area  is' 2020  square  miles.  Geologically  Meurih^^t- 
Moselle  has  five  well-marked  regions  following  each  other  in 
regular  succession  from  east  to  north-west  On  the  frontier 
of  AlBaoe  are  the  Voages  mountains^  of  Trias  sandstone 
(^n^  FosTMiif),  with  a  maximum  elevation  of  3000  feet. 
A  narrow  bcuid  of  variegated  sandstone  divides  the  Vosgea 
from  the  second  region,  formed  of  shelly  limestone^  'which 
extends  as  far  as  the  Hetirthe  on  the  noith  and  the  Moselle 
on  the  west  The  third  region  is  formed  by  the  variegated 
marls  which  cover  the  rich  saline  strata  of  the  neighbour- 
hood of  Kancy..  .The  Jura  limestones  of  the  lus^  and 
•Oolite,  to  the  north-west  and  west  of  the  department,  form 
the  last  two  regions.  Here  there  \e  a  mRTimnm  devation 
of  1400  feet,  and  the  plateau  of  Briey  stretches  out  towards 
that  of  the  Ardennes.  Between  the  Vosges  and  the 
Ardennes  the  valley  of  the  Moeelle  runs  (rom  south  to 
north,  forming  the  main  artery  of  the  department;  tha 
lowest  level  (570  feet)  occurs  where  the  river  leaves  it. 
Only  a  small  -part  of  the  drainage  of  Meurthe^t-Moeelle 
flows  into  the  Meuse.  The  Moedlle  runs  nort^-west  from 
its  entrance  into  the  department  as  far  as  Toul ;  north-^ast 
from  Toul  to  Frouard,  where  it  receives  its  principal 
affluent,  the  Meurthe,  and  becomes  navigable ;  north  from 
Frouard  to  Pagny-sur-Moeelle,  passing  to  Pont  h  Mousson. 
The  principal  affluents  of  the  Moselle  are  the  Madon  and 
the  Ome  on  the  left,  and  on  the  right,  besides  the  Meurthe, 
the  Seille,  which  in  one  part  of  its  course  forms  the 
boundary  of  Alsace-Lorraine.  The  Meurthe,  which  flows 
to  the  north-west  from  Raon  r£tape  to  Frouard,  passes  on 
to  Baccarat,  Lun4ville|  St  Nicholas,  and  Nancy,  and  is 
swelled  on  the  right  by  the  Vezouse  and  the  ganon,  and 
on  the  left  by  the  Mortagne.  The  principal  tributsjy  ol 
the  Meuse  within  the  department  is  the  Ghiers,  which  takes 
its  course  by  Longwy  and  Longuyon.  Climatologically 
.Meurthe-et-Moselle  belongs  to  the  Vosgian  region.  Its 
mean  annual  temperature  is  52*  Fahr.,  being  2*  Fahr. 
lower  than  that  of  Paris  (which  has  the  same  latitude). 
The  thermometer  in  severe  winters  falls  to  13*  Fahr., 
while  in  summer  it  reaches  100*  Fahr.  This  is  to  be 
accounted  for  by  the  general  elevation  of  the  department, 
the  proximity  of  the  mountains,  the  arrangement  of  the 
valleys  (which  lie  open  towards  the  north),  and  the  dis- 
tance from  the  sea. 

More  than  half  of  the  department  consists  of  enltarsUe  Und,  one- 
fonrth  of  forests,  sad  one-tenth  of  meadow  land.  In  1878  there 
were  64,846  horses,  more  then  100,000  sheep,  86,000  pigs,  74,000 
catUe,  16,000  goats,  21,000  dogs,  and  17,000  hivee  of^beea.  The 
crops  for  the  eame  year  amounted  to  464,108  quarters  of  wheat, 
87,600  quarters  of  berley,  86,078  qusrten  of  rye,  670^884  quarters 
of  oati,  0.070,126  bueheLB  of  potatoes,  snd  76,868  tons  of  beet-root. 
Hope,  toDaoco^  eolsa,  hemp,  and  flax  slso  ooonpy  a  considerable 
area.  The  annuel  yield  of  uie  vineyerd^  (66  square  milee  in  extent) 
exceeds  £900,000;  the'winea  ol  Toul  are  the  best  The  noet 
common  fruit  treee  are  the  pear,  the  apple,  the  walnut,  the  cheny, 
and  the  plunt  Of  forest  treee  the  oak  and  the  wych-elm  are  most 
frequent  in  the  west  of  the  department,  the  beech  and  the  fir  in 
the  Yosges.  The  French  ichool  of  forestry  hss  its  seat  at  Kancy. 
The  metallurgio  indnstzy  Is  highly  dereloped,  and  has  made  very 
rapid  progrees  within  the  last  few  yean.  Even  in  1878  there 
was  a  consumption  of  860,000  tons  of  eosl,  four-fifths  of  which 
came  from  Saarbruch,  and  the  remaining  fifth  from  Belgium.  In 
1877  the  iron  ore  obtained  amounted  to  1,000,000  tons,  of  which 
two-thirds  eame  fh>m  the  beds  nosr  Kancy,  the  remainder  from 
the  neighbourhood  of  Longwy.  In  1880  the  department  urodaced 
a  third  of  the  pig-iron  mads  la  Tnaos  (mon  tiun  600^000  toas^ 
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lAl877'fiM7iddVM  0,000  ton,-  B«ddM  UMe-fnnuuM,  fofgM, 
and  soniiiff-iiulb,  thwe  m  mann&etoilM  of  ftlat  and  Virfng  tool% 
tfriisaltiinil  implementi,  and  fbniitiita.  In  tlL»  prodootlon  of  aalt 
tAo  dttptftmAat  holds  ihb  lint  .tank  in  France ;  tlia  aalt-boaring 
tncfa  oorer  mora  than  150  aqnara  mlUa,  tha  beds  havini;  a  mean 
thiokneaior 05  feet  The  prindiMl  aalt-worklng  oantrea  (Bt  Kloolaa^ 
Yaian^TillB,  and  Boai&rea-auz-Salinea)  lie  between  Kaney  and 
Lan^Tille  ^  t^e  annual  Taloe  of  roek*ealt  and  lelined  aalt  prodaoed ' 
ezoeeda  £600,000;  tohaidiaiy  to  this 'production  is  an  important 
manniaetare  of  aod*  nlta.  The'  other  diemical  prodoota  are 
prnaaiate  of  potaah,  bone-Uaek,  waz-candlea,  aoap,  and  matchea. 
Stone  qoanying  and  the  manomctare  of  plaater  and  Ume  an  alio 
important  branohea  of  indnatrr.  The  flint-glaaa.  mannliMitory  of 
Baccarat,  which  emplora  neaiij  1600  workmen,  ia  well  known ; 
that  of  pUte-f^aaa  at  Gbrey  <with  1000  workmen)  produoee  platea 
of  graat  aiie.  The  faience  mannfiMstoriea  of  Lon^riile^  Toot  and 
Longwy  are  important  Mention  maj  alio  be  made  of  the 
manufacture  ei  window-^^aia,  wateh-glaaaea,  and  drinJdng-glaaaea. 
The  tobacco  mannfaotnra  at  Nanqj  employa  1000  workmen;  tan- 
ning glore-making^  hat-making  in  felt  and  atraw,  wool-apinning^ 
and  the  mannf  actnre  at  armr  clothing  are  alao  carried  on.  Nancy 
ia  renowned  for  ita  embroidery,  which  ii^  howerer,  diminiehing 
ia  importance.  It  alao  poweaeea  taetoriee  for  cotton  aplnninc 
and  eotton  atnib»  and  for  Inoaienr.  The  atarch  mannfaotorlea  ana 
the  breweries  eaj^ecially  that  of  Tantonyille,  the.largeat  in  FImnc^ 
are  liighly  prodnotiveu  Kancy  alao  cartiea  on  diatilleriee,  grain- 
mfllik  paper-milla,  mann&etoriea  of  paat^board  ol^jecm,  and  a  laige 
printing  eatabliahment  The  commerce  of  the  department  ia  elTee- 
tively  Barred  by  800  milfls  of  railway  (the  principal  line  being  tha& 
from  Paria  to  Strasbarg  thrpo^  Kancy),  by  a  number  of  good'roada, 
and  by  aereral  jtavigable  xiTera  and  eanala.  The  main  waterwaT 
it  formed  hy  the  canal  between  the  Kama  and  the  Rhine,  which 
nma  by  Tom  and  Kancy,  and  tmrecaea  the  department  ^rotti  weet 
to  aeat  TUa  canal  communicatee  with  the  MomUc,  which  ie  nariff- 
■ble  firoih  Frouard  downwarda,  and  with  the  new  eaatem  oaniu. 
which  reasoendi  the  M oeelle  aa  fkr  aa  Spinal,  and  which  ia  intended 
to  unite  the  Meuae  and  the  Moeelle  witn  the  SaAne  and  the  Rhone. 
The  population  of  Meurthe-et-Hoeelle  in  1881  waa  410,817  in- 
hafaitanta.  It  conatitntea  tha  dioceee  of  Kancy,  haa  ito  court  of 
appeal  at  Kancy,  and  forma  ftptft  of  the  dlitnot  of  the  6th  army 
eorpa  (C9i81ona-eur-MameV  The^  are  i  .arrondiaaemente  (Kancy, 
Bney,  Lundrille,  and  Tout),  »  cantona.  and  507  communea.  The 
eapital  ia  Kancy,  and  the  otlmr  prindpel  towne  are  Pont  k  Kowmm, 
loanerly  the  aeat  of  a  uniTerai^  ;  Lcmgwy  (5064X  a  fortifled  place ; 
tod  Baocnrat  (6018),  eelabrated  for  ita  gUaa-worka. 

MEUSK  ILlbo,  or  Haas,  a  river  of  France,  Belgium, 
tod  Honand,  diHftharging'  into  the  KTort^  Sea  or  German 
Ocean,  has  a  coarse  (VariOQaly  measured)  of  some  500  or 
590  milesy  abodt  300  miles  lying  within  France.  Rising  in 
Ae  depsrtment  of  Hante-Mame  (1842  feet),  at  a  point 
Inhere  tihe  plateau  of  Latigres'borders  on  the  Konts  Fandlles, 
it  foUowB  a  winding  course,  first  from  south  to  north,  then 
to  north-west,  and  af  terwaids  to  north,  across  the  depart- 
ments .of  Yosgesy  Meuse^  and  Ardennes,  passing  by 
Keuf chateau,  Yaucouleors,  Cbmmercy,  St  IGhiel,  Verdun, 
Sedan,  M^toes^  and  Oivet  Naturally  navigable  below 
Verdun,  it  has  been  made  so  from  Troussey,  where  it  meets 
the  canal^  which  unites  the  Mame  to  the  Rhine,  and  from 
this  point  to  'lAigp  it  admits  vessels  of  from  6  to  7  feet 
draufht.  After  t^versing  a  wide  valley  covered  by  green 
mea£)W8,  the  Meuse^  below  M^^es,  flows  through  narrow 
gorges  confined  beitween  rc^ckj  walls  200  or  300  feet  high, 
formed  bj  the  plateau  of  the  Ardennes.  Tlie  hillf  of  the 
Argonne,  by  which  it  is  hemmed  in  on  its  upper  course, 
prevent  its  receiving  any  important  affluent  before  the 
Chiers  and  the  Semoy,  n&ch  both  fall  into  it  oii  the  right 
in  the  Ardennes.  At  the  point  where  it  leaves  France  its 
ordiitary  vplume  h  about  1000  cubic  feet  In  Belgium  it 
runs  picturesquely  between  the  districts  of  Famenne  and 
Condros  on  the  right,  and  those  of  Les  Fagnes  and  Hesbaye 
on- the  left  Above  Binant  it  receives  ther  Lesse,  whose 
valley  is  celebrated  lor  its  wofiderfal  grottoes^  and  at  the 
foot  of  the  citadel  of  Namur  it  is  Joined  on  the  left  by  its 
principal  affluent,  the  Sambre,  whose  north-easterly  direction 
it  ti^kes.  It  then  takes  its  course  through  the  bosy'vaDey 
in  which  Huy,  Seraing^  md  li^ge  are  situated^  receiving 
the  Ouzihe  on  ita  right  1^— "*"^"g  a  nortberly  direction, 
then  taking  onato  tha  north-west  *iul  finally  one  to  thr 


wes^  the  Kense  passes  is' front  of  the  Dutdi  dtadel  of 
Maestricht  to  Roermonde^-*'  so  -called  from  its  confluence 
there  with  the  Boer,  and  to  Venlo^  where  the  canal  betwoea 
the  Mease  and  the  Scheldt  begins.  Flowing  thence  thion^^ 
an  absolutely  unbroken  plain,  it  finaOy  joins  the  Rhine,  to 
which  it  gives  its  own  name,  ^though  the  volume  of  its 
waters  is  twenty  times  less  than  that  of  the  Qerman  river. 
It  is  at  Qorenm  that  the  Waal,  the  first  separate  arm  of 
the  Rhiiae,  brings  to  the  Mouse  two-thirds  of  the  waters 
of  that  river.  The  Meuse  soon  after  divides  into  two 
bitnchea.  While  the  Merwede  fiows  due  west,  the  southern 
arm  falls  into  the  Biesbosch,  an  estuary  of  the  sea;  formed 
four  hundred  and  fifty  yean  ago  by  an  irruption  of  the  sea 
over  a  country  then  cultivated  and  thickly  peopled,  and  now 
the  sul^iect  of  attempts  at  reclamation.  On  reaching 
Dordrecht,  where  the  river  navigation  and  sea  navigation 
meet,  an4  where  the  rafts  which  come  doifu  from  the 
black  Forest  are  broken  up,  the  Meuse  again  divides  into 
two  arms.  The  Old  Meuse  fioWs  due  west,  while  the 
northern  ann  joins  the  Lek,  a  second  branch  of  the  Rhine, 
and  continues  its  course  to  Rotterdam.  Thik  is  the  most 
important  branch  of  the  estjoary  of  the  Meuse,  and  efforts 
are  being  made  to  regidate  and  deepen  its  channel  by  con- 
stroothig  one  of  thoee  grand  canals  in  which  the  butch 
are  .so  skilful  Schiedam  and  Vlardingen,  both  on  the 
right,  are  the  last  olaoes  of  importance  on  the  banks  of 
the  river. 

MEUSE,  a  department  in  the  north-east  of  France, 
formed  otit  of  a  part  of  Lorraine  and  portions  of  the  Three 
Bishoprics,  *  the  QermontaiB,  and  Champagne^  derives  its 
name  from  the  river  by  which  it  is  traversed  fn^m  south 
to  north.  It  ]ie»  between  4*  62'  and  6*  .DO'  K  long,  and 
between  48*  25'  and  49*  38'  K.  lat,  and  is  bounded  on 
the  K.  by  Belgium  and  the  department  of  Ardennes,  on 
the  K  by  that  of  Meurthe^t-Mpeelle,  on  the  a  by 
diose  of  Voeges  and  Haute-Mamci  and  on  the  W..by 
those  of  Mame  and  Ardennes*  Of  its  superficial  area  (2405 
square  miles),  about  on^half  belongs  to  the  basin  ol  the 
Meuse^  whidi  is  enclosed  to  the  east  and  west  by  the 
eastern  and  western  Argonnes*  On  the  n6rth-eaM  it  is 
watered  by  the  Ome,  a  tributary  of  the  ^iBfoselle,  and  the 
Chiers^  which  runs  by  *MontmMy,-  and  joins  the  Mexise  a 
little  beyond  the  northern  limit  of  the  department  The 
Other  half  sends  its  waters  to  the  Seine  through  the  Aire,  a 
tributary  of  the  Aisne,  both  of  which  Ntake  their  rise  here^ 
and  by  the  Omain,  an  affluent  of  the  Satix,  these  two  last 
being  tributary  to  the  Mame.  The  Meuse  receives  no 
important  river  in  its  course  through  this  department  •  The 
hi^iest  .elevation  n388  feet)  occurs  to  the  south-wost,  on 
ihe  line  of  the  ndge  which  separates  the  basin  of  the 
Meuse  from  that  of  the  Seine.  The  heights  gradually  sink 
from  south  to  north,  but  seldom  fall  below  1000  feet  The 
hills  of  the  western  Argonne  similarly  sink  rapidly  down  to 
the  valley  of  the  Sauz,  where  the  lowest  level  of  th6[ 
department  (377  feet)  is  reached.  The  climate  of,  Meuse 
is  transiticmal  between  the  r^o4  of  the  Seine  and  that  of 
the  Vosges;  its  winters  are  toss  severe  than  those  of  the 
latter,  but  it  ij  not  so  temperate  as  the  fortner.  The  mean 
f^nnniLl  temporatuie  is  52*  Fahr,  As  at  Fari%  the  maTimnm 
cold .  is  9*  Fahr.;  the  greatest  heat  rarely  exceeds  95* 
Fahr. 

Mora  than  half  the  aarfaoe  of  the  department  oopaiats  of  eoltu^ 
aUe  land%  one-fourth  oC  foreat,  one-tenth  of  meadow  lusd.  T^ 
pioportioa  of  horaea  ia  laiger  than  in  aAy  other  French  depart- 
jMnt,  azoept  La  ICanehe.  %iere  are  68,800  horaea,  M.OOd  cattle, 
145^000 ahMp,  125,000  piga,  and  nearly  80,000  beehivee.  Cereaia, 
potatoea,  andteet-root  liTthe  chief  orope  (in  1877  466.M6qnartMa 
of  wheat,- 104.660  qoartera  of  barley,  685,886  qnartew  of  ojH 
7,677,874  hnahala  of  potatoea,  heaidea  pulw,  hemp,  and ooIaX  TtM 
viamxds  prodneed  mora  than  6.600,000  callona  of  wine  of  good 
qnality.  &e  fineata,  which  are  principallT  <>' S^^^Sfl Jf 
game,  aaaie  the  livmia  fish     Thamineimf  wealth  of  ths  depart- 
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ment  inclades  iron  ore,  good  freestono,  aad  fonil  phospbates  of  lime. 
There  ere  blAst-foraacee,  iron,  copper,  end  .bell  foundries,  wire- 
woiks,  end  manuSMtories  of  fties,  bardwaie,  and.edge  tools.  The 
cotton-spinning  factories  employ  15,000sEiindle8  and  82,000  frames  ; 
the  woollon  manufacture  emDloys  5000  spindles,  and  some  hundreds 
of  persons  are  employed  in  tne  s]^inning  and  weaying  of  hemp,  flax, 
ana  lute.  The.glass-  works  (particularly  the  manufkctorr  of  painted 
windowglasa,  transferred  after  the  war  of  1870  from  Hetx  to  Bsr- 
lo-Duo)»  paper-mills,  saw-mills,  and  flour-mills,  as  well  as  the 
manufactures  of  lime,  tiles,  and  fire-bricks,  are  worthy  of  mention; 
Hosiery  and  embroidery  also  give  occupation  to  a  great  number  of 
workshops,  and  the  department  is  celoorated  for  its  confectionery. 
Mouse  contains  more  than  800  miles  of  railway, — the  principal  lines 
bttng  that  from  Paris  to  Straeboig  through  Bar-le-Duc  and  Oom- 


mercy.  that  fh>m  Paris  to  Met*  throngh  :y ffdm^,  andlSw  bwach 
line  to  the  Meuse.  The  chief  waterways  are  the  canal  connecting 
the  Mame  with  the  Rhine,  and  the  canal  of  the  Meuse ;  the  two 
together  hare  a  length  of  148  miles.  The  population  of  the  depart- 
ment in  1881-  was  289.861,— a  small  number  in  proportion  to 
Ito  extent,  and  with  a  tendency  to  decrease.  Ecclesiastically  it 
forms  the  diocese  of  Verdun  ;  it  has  its  court  of  appeal  at  Nancy, 
and  constitutes  part  of  the  district  of  the  army  corps  of  ChMoils- 
sur-Mame.  There  are  4  arrondissemenU,— Bar-le-Duc,  Commercy, 
MontmWy.  and  Verdun,— 2a  cantons,  and  686  communea  Bar- 
le-Duo  (population  in  1881,  17.485)  is  the  capital ;  Commercy 
has  5260  inhabitents  and  Montmidy  8000 ;  8t  Mihlel  (5916),  on 
the  Meuse,  has  good  churches  and  some  remarkable  rocks,  and  Is 
the  seat  of  the  departmental  assize  court 
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I.  ANCIENT  MEXICO. 

THE  name  Mexico  is  connected  with  the  name  of  ^e 
group  of  American  tribes  calling  tbemselyes  Mexioa 
(fling.  Ifexieatl),  or   AtUca,     The   word  is  related  to  or 
derived  from  the  name  of  the  Mexican  national  war-god 
Mexitl,  better  known  as  Haitzilopocbtli     The  Aztecs  from 
the  12th  century  appear  to  have  migrated  from  place  to 
place  over  the  mountain-waUed  plateau  of  Anahuac,  the 
country  "  by  the  water,"  so  called  from  its  salt  lagoons,  and 
which  is  now  known  as  the  valley  of  Mexica     About  1325 
thoy  founded  on  the  lake  of  Tezcuco  the  permanent  settle- 
ment of  Mexico  Tenochtitlan,  whidi  is  still  represented  by 
the  capital  city  Mexico.     The  name  Mexico  was  given  by 
the  Spanish    conquerors    to  the  group  of   countries  over 
which  the  Aztec  power  more  or  leas  prevailed  at  ihe  time 
of  the  European  invasion,     davigero  (Storia  ArUiea  dd 
MessicOf  ToL  i)  gives  a  map  of  the  so-called  ''Mexican 
empire,"  which  may  be  roughly  described  as  reaching  from 
the  present  Zacatecas  to  beyond  Guatemala;  it  .is  notice- 
able that  both  these  names  are  of  Mexican  origin,  derived 
respectively  from  words  for  "  straw  "  and  "  wood.**    Eventu- 
ally Mexico  and  New  Mexico  came  to  designate  the  still 
vaster  region  of  Spanish  North  America^  which  (till  cut 
down  by  changes  which  have  limited  the  modem  republic 
of  Mexico)  reached  as  far  as  the  Isthmus  of  Panama  pu 
the  south  and  took  in  California  and  Texas  on  the  north. 
Mexico   in   this   wide    sense  is   of'  high   interest  to  the 
anthropologist,  from  the  several  native  American  civiliza- 
tions  which   appear   within   its  limits,   and   which  con- 
veniently if  loosely  group  themselves  round  two  centres, 
the  Mexican  proper  and  the  Central  American. 

When  early  in  the  16th  century  the  Spaniards  found 
their  way  from  the  West  India  Islands  to  this  part  of  the 
mainland  of  America,  they^came  in  view  of  nations  cultured 
high  above  the  level  they  had  hitherto  met  with  in  the  New 
World.  Here  were  not  rude  and  simple  tribes  like  the 
islanders  of  the  Antilles,  but  nations  with  organized  armies, 
official  administrators,  courts  of  justice,  high  agriculture 
and  mechanical  arts,  and,  what  strudc  the  white  men 
especially,  stone  builcUngs  whose  architecture  and  Sculpture 
were  often  of  dimensions  and  elaborateness  to  astonish  the 
builders  and  sculptors  of  Europe.  How  a  population  of 
millions  could  inhabir  a  world  whose  veiy  existence  biy^ 
been  till  then  unknown  to  geographers  and  historians,  and 
how  its  nations  could  have  readied  so  high  a  grade  of 
barbaric  industry  and  grandeur,  was  a  problem  which 
naturally  excited  the  liveliest  curiosity  of  scholars,  and  gave 
rise  to  a  whole  literature.  Hernandez  and  Acoeta  shared 
the  opinion  of  their  time  that  the  great  fossil  bones  found 
in  Mexico  were  remains  of  giants,  and  it  was  argued  that, 
as  before  the  deluge  there  were  giants  on  the  earth,  there- 
fore Mexico  was  peopled  from  the  Old  World  in  ante- 
diluvian times.  On  the  other  hand  the  multitude  of 
native  American  languages  suggested  that  the  migration 
to  America  took  place  after  the  building  of  the  tower  of 


Babel,  and  Siguenza  arrived  at  the  curiously  definite  lenilt 
that  the  Mexicans  were  descended  from  Naphtuhim,  son  of 
Mizralm  and  grandson  of  Noah,  who  left  Egypt  for  Mexico 
shortly  after  the  confusion  of  tongues.  Although  such 
speculations  have  fallen  out  of  date,  it  is  to  be  remembered 
in  their  favour  that  they  were  stepping-stones  to  more  valid 
argument ;  especially  ihey  induced  the  collection  of  native 
traditions  and  invaluable  records  of  races,  languages,  and 
customs,  which  otherwise  would  have  been  lost  for  ever. 
Even  in  the  present  century  Lord  Kingsborough  was  led 
to  spend  a  fortune  in  printing  a  magnificent  oompilatioa  of 
Mexican  picture-writings  and  documents  in  his  Antiqmiim 
of  Mexico  by  his  zeal  to  prove  the  theory  advocate  by 
Qarcia  a  century  earlier,  Uiat  the  Mexicans  were  the  lort 
tribes  of  Israel 

Real  information  as  to  the  nations  of  Mexico*  before 
Spanish  times  is  very  imperfect,  but  not  altogether  want- 
ing. It  is  derived  partly  from  inspection  of  the  natiw 
themselves,  their  languages  and  customs,  which  may  be 
now  briefly  considered,  before  going  on  to  the  reooUeetioDS 
handed  down  in  the  native  picture;'Writings  and  oral  tradi- 
tions. The  remarks  made  by  the  accurate  and  experienced 
observer  Alexander  von  Humboldt,  who  had  ^een  more 
American  tribes  than  almost  any  traveller,  are  still  entit]«d 
to  the  greatest  weight  He  considered  the  native 
Americans  of  both  continents  to  be  substantially  similcr 
in  race-characters.  Such  a  generalization  will  become 
sounder  if,  as  is  now  generally  done  by  anthropolo- 
gists, the  Eskimo  with  their  pyramidal  skulls,  dull 
complexion,  and  fiat  noses  are  removed  into  a  division 
by  themselves.  Apart  from  these  polar  nomads,  the 
Ajnerican  indigenes  group  roughly  .into  a  single  laee 
or  division' of  mankind,  of  6otirse  with  local  variataons. 
If  our  attention  is  turned  to  the  natives  of  Mexico  especi- 
ally, the  unity  of  type  will  be  found  particularly  ckm. 
The  native  population  of  the  plateau  of  Mexico,  mainly 
Aztecs,  may  stilf  be  seen  by  thousands  without  any  trace  oi 
mixture  of  European  blood ;  and  the  following  description 
may  give  a  fair  idea  of  their  appearance.^  Their  stature  Is 
somewhat  low,  estimated  about  5  feet  3  inches,  but  they 
are  of  muscular  and  sturdy  build.  Measurements  of  their 
skulls  show  them  mesocephalic  (index  about  78),  or  inter* 
mediate  between  the  dolichocephalic  and  brachycephalio 
(narrow  and  wide  skulled)  types  of  mankind.  The  face  is 
oval,  with  low  forehead,  high  cheek-bones,  long  eyes 
sloping  outward  towards  the  temples,  fleshy  lips,  nose  wide 
and- in  some  cases  flattish  but  in  others  aquUine,  coarsely 
moulded  features,  with  a  somewhat  stoUd  and  gloomy 
expression.  Thickness  of  skin,  masking  the  muscles,  has 
been  thought  the  cause  of  a  peculiar  heaviness  in  the  out- 
lines of  body  and  face ;  the  complexion  varies  from  yellow- 
brown  to  chocolate  (about  40  to  43  in  the  anthropological 


^  Befsrenoes  may  be  fo  and  in  Bancroft,  /fatim  Raou  ^. 
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Male);  eyes  black;  straight  eoane  glossy  black  hair; 
beard  and  monatache  scanty.  Among  yariations  from 
this  type  may  be  mentioned  higher  stature  in  acme  districts, 
and  lighter  complexion  in  Tehuantepec  and  elsewhere.  If 
now  the  native  Ameri6ans  be  compared  with  the  races  of 
the  regions  across  the  oceans  to  their  east  and  west,  it  will 
be  seen  that  their  unlikeness  is  extreme  to  the  races  east- 
ward of  them,  whether  white  Europeans  or  black  Africans. 
On  the  other  hand  they  are  considerably  like  the  Mongoloid 
peoples  of  North  and  East  Asia  (less  so  to  the  Polynesians); 
80  that  the  tendency  among  anthropologists  is  now  generally 
to  admit  a  common  origin,  however  remote,  between  the 
tribes  of  Tartary  and  of  America.  This  original  connexion, 
if  it  may  be  accepted,  would  seem  to  belong  to  a  long-past 
period,  to  judge  from  the  failure  of  all  attempts  to  discover 
an  affinity  between  the. languages  of  America  and  Asia. 
At  whatever  date  the  Americans  began  to  people  America, 
Uiey  must  have  had  time  to  import  or  develop  .the  numerous 
families  of  languages  actually  found  there,  in  none  of  which 
has  community  of  origin  been  satisfactorily  proved  with 
any  other  language-group,  at  home  or  abroad.  In  Mexico 
itself  the  languages  of  the  Nahua  nations,  of  which  the 
AEtec  is  the  best-known  dialect,  show  no  connexion  of 
origin  with  the  language  of  the  Otomi  tribes,  nor  either  of 
these  with  the  languages  of  the  regions  of  the  ruined  cities 
of  Central  America,  the  Quiche  of  Guatemala  and  the  Maya 
of  Yucatan.  Indeed,  within  the  Mexican  limits,  there  are 
various  other  languages  which,  so  far  as  philological 
research  can  at  present  decide,  are  independent  of  'one 
another.  The  remarkable  phenomenon  of  nations  so 
similar  in  bodily  make  but  so  distinct  in  language  can, 
hardly  be  met  except  by  supposing  a  long  period  to  have 
elapsed  since  the  country  was  first  inhabited  by  the 
ancestors  of  peoples  whose  language  has  since  passed  into 
so  different  forms.  The  original  peopling  of  America' may 
well  date  from  the  time  when  there  was  continuous  land 
between  it  and  Asia. 

It  would  not  follow,  however,  that  between  these  remote 
ages  and  the  time  of  the  discovery  of  the  New  World  by 
Q)Iumbus  no  fresh  immigrants  can  have  reachjkl  America. 
We  may  put  out  of  the  question  the  Scandinavian  sea^ 
rovers  who  sailed  to  Greenland  about  the  10th  century,  and 
appear  afterwards  to  have  coasted  New  England  (see 
AiiERiCA,  voL  i.  p.  706),  but  do  not  seem  to  have  found  their 
way  far  enough  southward  for  their  visit  to  have  any  effect 
on  Mexica  But  at  all  times  communication  has  been  open 
from  East  Asia  and  even  the  South  Sea  islands  to  the  west 
coast  of  America.  The  importance  of  this  is  evident  when 
we  consider  that  Japanese  junks  now  drift  over  by  the 
ocean  current  to  California  at  the  rate  of  about  one  a  year, 
often  with  some  of  the  crew  still  alive  (see  C.  W.  Brooks  in 
Bancroft^  vol.  v.  p.  51 ;  Overland  Monthly,  San  JYancisco, 
1872,  p.  353).  Further  north,  the  Aleutian  islands  offer 
a  line  of  easy  sea  passage,  while  in  north-east  Asia,  near 
Behring's  Strait,  live  C3iukchi  tribes  who  cany  on  inter- 
course w|th  the  American  side ;  the  presence  of  Eskinio  in 
this  part  of  Asia  (see  Nordenskiold,  Voy,  of  Vega^^KA,  iL  pp.  1 3, 
81)  is  so  plainly  due  to  local  migration  that  it  is  neglected 
in  comparing  the  languages  of  the  two  continents.  Asiatics 
such  as  Japanese  or  Kurile  Islanders,  if  they  found  their 
way  in  small  numbers  to  America  and  merged  into  native 
tribes,  might  hardly'  leave  descendants  distinguishable 
from  the  rest  of  the  population  even  in  the  first  genera- 
tion, nor  introduce  their  own  language.  Such  assertions  as 
that  the  Guatusoe  of  Costa  Hica  are  a  tribe  with  fair  skin 
and  flaxen  hair,  and  that  Japanese  words  may  be  detected 
among  the  Indians  of  British  Columbia,  are  examples  of 
evidence  which  may  be  worth  further  sifting ;  but  in  an 
account  like  the  present  no  proofs  can  be  admitted  unless  far 
better  authenticated  than  these.    What  gives  a  more  solid 


interest  to  the  question  of  Asiatic  influence  in  America,  is 
that,  though  neitiier  the  evidence  of  features  nor  of  language 
has  substantiated  it,  there  are  details  of  Mexican  civilization 
which  are  most  easily  accounted  for  on  the  supposition  that 
they  were  borrowed  from  Asia.  They  do  not  seem  ancient 
enough  to  have  to  do  with  a  remote  Asiatic  origin  of  the 
nations  of  America,  l)Ut  rather  to  be  results  of  comparatively 
modem  intercourse  between  Asia  and  America,  probably 
since  the  Christian  era.  Humboldt  ( Vuet  da  Cordillh-es, 
pL  xxiii.)  compared  the  Mexican  calendar  with  that  in  use 
in  eastern  Asia.  The  Mongols^  Tibetans,  Chinese,  and 
other  neighbouring  nations  have  tk  cycle  or  series  of  twelve 
aninals,  viz.,  rat,  bull,  tiger,  hare;  dragon,  serpent,  horse, 
goat,  ape,  cock,  dog,  pig,  which  may  possibly  be  an  imita- 
tion of  the  ordinary  Babylonian-Gteek  zodiac  familiar  to 
ourselves.  The  Mongoliui  peoples  not  only  count  thei; 
lunar  months  by  these  signs,  but  thoy  reckon  the  successive 
days  by  them,  ratday,  bull-day,  tiger-day,  ^.,  and  also, 
by  combining  the  twelve  signs  in  rotation  with  the  ele- 
ments, they  obtain  a  means  of  marking  each  year  in  the 
sixty-year  cycle,  as  the  wood-rat  year,  the  fire-tiger  year,  &c. 
This  method  is  highly  artificial,  consisting,  not  in  mere 
numbering^  but  in  combining  series  of  different  terms  so 
that  the  aame  combination  does  not  recur  till  the  end  of 
the  period.  Thus  the  reappearance  of  its  principle  in  the 
Mexican  and  Central- American  calenoar  (see  pi  212)  is  sug- 
gestive of  importation  from  Asia.  Humboldt  also  discussed 
the  Mexican  doctrine,  represented  in  the  native  pictures,  of 
four  ages  of  the  world  belonging  to  water,  earth,  air,  and 
fire,  and  ending  respectively  by  dduge,  earthquake,  tempest, 
and  conflagration.  The  resemblance  ef  this  to  some 
versions  of  the  Hindu  doctrine  of  the  four  ages  or  yuga  is 
of  so  remarkable  a  closeness  as  hardly  to  be  accounted  for 
except  on  the  hypothesis  that  the  Mexican  theology  con- 
tains ideas  learnt  from  Asiatics.  Among  Asiatic  points  of 
resemblance  to  which  attention  has  since  been  called  is 
the  Mexican  belief  in  the  nine  stages  of  heaven  and  hell, 
an  idea  which  nothing  in  nature  would  suggest  directly  to 
a  barbaric  people,  but  which  corresponds  to  the  idea 
of  successive  heavens  and  heUs  among  Brahmans  and 
Buddhists,  who  apparently  learnt  it  (in  common  with  our 
own  ancestors)  from  the  Babylonian-Greek  astronomical 
theory  of  successive  stages  or  concentric  planetary  spheres 
belonging  to  the  planets,  &c  The  Spanish  chronicles 
also  give  accounts  of  a  Mexican  game  called  paioUi,  played 
at  the  time  of  the  conquest  wiUi  coloured  stones  moved 
on  the  squares  of  a  cross-shaped  figure,  according  to  the 
throws  of  beans  marked  ,on  one  side;  the  descriptions  of 
this  rather  complicated  game  correspond  closely  with  the 
Hindu  bac^kgammon  called  pachisi  (see  Tylor  in  Jour, 
Anthrop,  Ifut.,  voL  viii  p.  116).* 

The  native  history  of  Mexico  and  Central  America  ia 
entitled  to  more  respect  than  the  mere  recollections  of 
savage  tribes,  inasmuch  as  here  memory  was  aided  by 
something  like  written  record.  The  Mexican  pictures  so 
far  approached  writing  proper  as  to  set  down  legibly  the 
names  of  persons  and  places  and  the  dates  of  events,  while 
the  rude  drawings  which  accompanied  these  at  least 
helped  the  professional  historians  to  remember  the  tradi- 
tions repeated  oraUy  from  generation  to  generation.  Thus 
actual  documents  of  native  Aztec  history,  or  copies  of 


^  The  appendix  to  Preaoott'e  Conquest  qf  Mexieo  oontaizu  ui 
interesting  sammary  of  analogies  between  the  dvilixatlon  of  Mexico 
and  that  of  the.  Old  World,  but  some  of  the  argamenta  are  very  incon- 
clnsire.  One  which  has  been  often  dted  turns  on  the  likeness  alleged 
by  Naxera  between  the  Chinese  laognage  and  that  of  the  Otoqii  nation 
of  Mexieo  (whoee  name  snnrives  in  that  of  their  town  Otompan,  now 
Otnmba).  The  examination  of  an  Otomi  grammar  (such  as  JBUmeiUi 
d*  la  Orammaire  Othomi,  Paris,  18SS)  will,  however,  convince  the 
philological  reader,  that  the  resemblance  is  liardly^f  an  amount  to 
found  a  theory  of  a  Chintoe  connexion  upon. 
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diem,  are  still  open  to  the  stnay  of  schdan,  widle  after 
the  conquest  interpretations  of  these  were  -drawn  ap  in 
writing  bj  Spanish-educated  Mexicans,  and  histories 
founded  on  them  with  the  aid  of  traditional  memory  were 
written  by  IxtlilzochiU  and  Tezozomoc ;  the  most  important 
of  these  picture-writings,  interpretations,  and  histories  may 
be  found  in  Eingsborough's  AnHgvities  of  Mexico.  In 
Central  America  &e  rows  of  complex  hieroglyphs  to  be 
seen  sculptured  on  the  ruined  temples  probably  served 
a  similar  purpose  up  to  the  time  of  the  Spanish  invasion. 
The  documents-  purporting  to  be  histories,  written  down 
by  natives  in  later  times,  thus  more  or  less  represent  real 
records  of  the  past,  but  the  task  of  sepai^ting  the  preponder- 
ant mythical  part  from  what  is  real  history  is  of  Uie  utmost 
difficulty.  Among  the  most  curious  documents  of  early 
America  is  the  Popd-Vvh  or  national  book  of  the  Quichd 
kingdom  of  Ouatemala^  a  compilation  of  traditions  written 
down  by  native  scribes^  found  and  translated  by  Father 
Ximenez  about  1700,  and  published  by  Sehenser  (Vienna, 
1857)  and  Brasseur  de  Bourbourg  (Paris,  1861).  This 
book,  composed  in  a  picturesque  barbaric  style^  begins 
with  the  time  when  there  was  only  the  heaven  with  its 
boundaries  towards  the  four  winds,  but  as  yet  there  Tvas 
no  body,  nothing  that  clung  to  anything  else^  nothing  that 
balanced  itself  or  rubbed  together  or  maide  a  sound ;  tliere 
was  nought  below  but  the  calm  sea  alone  in  the  aleoat 
darkness.  Alone  w^re  the  Creator,  the  Former,  the  Buler, 
the  Feathered  Serpent,  they  who  give  being  and  whose  same 
Ls  Qucumatz.  Then  follows  the  creation,  when  tlio  creators 
said  "Karth,"  and  the  earth  was  formed  lUce  a.cloud  or  p.  fog, 
and  the  mountains  appeared  like  lobsters  from  the  water, 
cypress  and  pine  covered  the  hiUs  and  valleys,  and  their 
forests  were  peopled  with  beasts  and  birds,  but  these  cou]d 
not  speak  the  name  of  their  creators,  but  could  only  chatter 
and  croak.  So  man,  was  made  first  of  day,  but  iie  was 
strengthless  and  senseless  and  melted  in  the  water ;  then 
they  made  a  race  of  i^ooden  mannikins,  but  these  were 
useless  creatures  without  heart  or  mind^  and  they  were 
destroyed  by  a  great  flood^and  pitch  poui^  down  on  them 
from  heaven,  those  who  were  left  of  them  being  turned 
into  the  apes  still  to  be  seen  in  the  woods.  After  this 
comes  the  creation  of  the  four  men  and  their  wives  who 
are  the  ancestors  of  the  Quich^  and  the  tradition  records 
the  migrations  of  the  nation  to  Tulan,  otherwise  called  the 
Seven  Caves,  and  thence  across  the  sea,  whose  waters  were 
divided  for  tlieir  passage.-  It  is  worth  while  to  mention 
these  few  early  incidents  of  the  national  legend  of 
Quatemala,  beoiuse  their  Biblical  incidents  show  how 
native  tradition  incorporated  matter  learnt  from  the  white 
men.  Moreover,  this  Central- American  document,  mythical 
as  it  is,  has  an  historical  importance  from  its  bringing  in 
names  belonging  also  to  the  iraditions  of  Mexico  proper. 
Thus  Qucumatz,  "Feathered  Serpent," corresponds  in  name 
to  the  Mexican  deity  Quetzalcoatl ;  Tulan  and  the  Seven 
Caves  are  familiar  words  in  the  Aztec  migration-traditions, 
and  there  is  even  mention  of  a  chief  of  Toltecat,  a  name 
plainly  referring  to  the  famed  Toltecs,  of  whom  fuHher 
account  will  be  given  in  their  place  in  Mexican  history. 
Thus  the  legends  of  the  Fopol-Vuh  confirm  whatsis  learnt 
from  comparing  the  culture  of  Central  America  and  Mexico 
proper,  that,  though  the  nations  of  these  districts  were  not 
connected  by  language,  the  intercourse  and  mixture 
between  them  had  been  sufiicient  to  implant  in  them  much 
common  civilization,  and  to  justify 'the  anthropologist  in 
including  both  districts  in  one  region.  HistorioEtl  value  of 
the  ordinary  kind  may  be  found  in  the  latter  part  of  the 
Pigaol-Vvh,  which  gives  names  of  chiefs  down  to  the  time 
when  they  began  to  bear  Spanish  names,  and^e  great  city 
of  Quiche  became  the  deserted  ruin  of  Santa  Cruz.  The 
Haya  district  of  Tutetan  has  also  soma  vestiges  ot  native 


traditions  in  the  manuscript  translated  by  D.  FSo  Feret 
(in  Stephens,  /fiorfwito.o/  Travel  in  Yneatan)  and  in  the 
remarkable  16th  century  Rdadon  de  las  Coaas  de  Tttcalan 
by  Diego  de  Landa,  published  by  Brasseur  de  Bourbooig 
(Paris,  1864).  As  in  the  Quatemala  traditions,  we  bear 
of  ancient  migration  from  the  Mexican  legendary  region 
of  Tula ;  and  here  the  leaders  are  four  &mous  chiefs  or 
ancestors  who  bear  the  Aztec  name  of  the  Tutul-Xiu,  which 
interpreted  means  "Bird-Tree."  Unfortunately  for  the 
historidd  standing  of  these  four  ancestors,  there  are  in  the 
Aztec  picture-writings  representations  of  four  trees  each 
with  a  bird  perched  on  it,  and  placed  facing  the  four 
quarters,  which  make  it  probable  that  the  four  Tntnl-Xin  of 
tradition,  in  spite  of  the  circumstantial  detail  of  Uieir  wars 
and  migrations,  may  be  only  mythic  personifications  of  the 
four  cardinal  points  (see  Schultz-Sellack  in  Zeitxk,/.  Ethn,, 
1879,  p.  209).  Nevertheless,  part  of  the  later  Maya  records 
may  be  genuine, — for  instance,  when  they  relate  the  wur 
about  three  centuries  before  the  Spanish  conquest,  when  the 
king  of  Chichen-Itza  destroyed  the  great  city  of  Mayapan. 
Though  the  names  and  dates  of  Central- American  native 
kintfs  have  too  littld  interest  to  general  readers  for  traditions 
ol  uiem  to  be  dwelt  on  here,  they  bring  into  view  one  im- 
portant historical  point,  that  the  wondrous  ruined  cities  of 
this  region  are  not  to  be  thought  monuments  of  a  perished 
race  in  a  forgotten  past,  but  that  at  least  some  of  them 
belong  to  history,  having  been  inhabited  up  to  the  conquest, 
apparently,  by  Uie  very  nations  who  built  them. 

Turning  now  to  the  native  chronicles  of  the  Mexican 
nations,  ^ese  are  found  to  be  substantial  dated  records 
going  back  to  the  12th  or  Idth  century,  with  some  vague 
but  not  worthless  recollections  of  national  events  from  times 
some  centuries  earlier.  '  These  last-mentioned  traditions, 
in  some  measure  heme  out  by  linguistic  evidence  of  names 
of  places,  tribes,  and  persons,  point  to  the  immigration  of . 
detachments  or  branches  of  a  widespread  race  speaking  a 
common  language,  which  is  represented  to  us  by  the 
Aztec,  still  a  spoken  language  in  Mexico.  This  language 
was  caSied  jtakuatlf  and  one  who  spoke  it  as  his  native 
tongue  was  called  nahuatlaccUl,  so  that  modem  anthro- 
pologistu  are  following  native  precedent  when  they  use  the 
term  Kahrta  for  the  whole  series  of  peoples  now  under 
consideration.^  Earliest  of  the  Nahua  nations,  the  Toltecs 
are  traditionally  related  to  have  left  their  northern  home 
of  Huehuotlapallan  in  the  6th  century ;  and,  though  thia 
remote  date  cannot  be  treated  as  belonging  to  genuine 
history^  there  is  other  evidence  of  the  real  existence  of  the 
nation.  Their  name  Toltecatl  signifies  an*  inhabitant  of 
Tollan,  "  land  of  reeds,**  a  place  which,  as  has  been  already 
pointed  out,  appears  elsewhere  in  the  national  traditions  of 
this  region,  and  has  a  definite  geographical  site  in  the 
present  Tulan  or  Tula,  north  of  the  valley  of  Anahuac, 
where  a  Toltec  kingdom  of  some  extent  seems  to  have  had 
its  centre.  To  this  nation  i^  ascribed  not  only  the  oldest 
but  the  highest  culture  of  the  Nahua  nations;  to  them 
was  due  the  introduction  of  maize  and  cotton  into  Mexico, 
the  skilful  (workmanship  in  gold  and  silver,  the  art  of  build 
ing  on  a  scale  of  vastness  still  witnessed  to  by  the  mound  of 
Cholula,  said:  to  be  Tpltec  work ;  the  Mexican  hieroglyphic 
writing  and  calendar  are  also  declared  to  have  been  of 
Toltec  origin.  With  the  Toltecs  is  associated  the  mysterious 
tradition  of  Quetzalcoatl,  a  name  which  presents  itself  in 
Mexican  religion  as  that  of  a  great  deity,  god  of  the  air, 
and  in  legend  as  that  of  a  saintly  ruler  and  dvilizer.  His 
brown  and  beardless  worshippers  describe  him  as  of  another 
race,  a  white  man  with  noble  features,  long  Uack  hair  and 
full  beard,  dressed  in  flowing  robes.     He  came  from  Tullan 


^  It  fehonld  be  notioed  thai  this  word  is  not  ctTinol^aallj  con* 
nactod  with  the  iom«wli%t  lii&iUr  void  duajyag,  of  vhidi  tha  bmb- 
ing  is  given  st  page  806. 
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or  from  Yneatea  (for  the  stories  differ  widely),  and  dwelt 
twenty  years  among  them,  teaching  men  to  follow  his 
Austero  uid  yirtnons  lif  e^  to  hate  all  yiolenoe  and  war,  to 
ocrifice  no  men  or  beasts  on  the  altars,  bnt  to  give  mild 
offerings  of  bread  and  flowers  and  perfumes,  and  to  do 
penance  by  the  votaries  drawing  blood  with  thorns  from 
their  own  bodies.  Legend  teUs  stories  of  his  teaching  men 
picture-writing  and  the  calendar,  and  also  the  artistic  work 
of  the  silversmith,  for  which  Cholula  was  long  famed ;  but 
at  last  he  departed,  some  say  towards  the  unknown  laiad  of 
TIapallan,  but  others  to  Coatzacualco  on  the  Atlantic  coast 
on  the  confines  of  Central  America,  where  native  tradition 
still  keeps  up  the  divine  names  of  Gucumatz  among  the 
Qoichds  (see  p.  208)  and  Cukulcan  among  the  Mayas,  these 
names  having  the  same  meaning  as  Quetzalcoatl  in  Axtec, 
viz.,  *' Feathered  Serpent"  Native  tradition  held  that 
when  Quetzalcoati  reaiched  the  Atlantic  he  sent  back  his 
companions  to  tell  the  Cholulans  that  in  a  future  age  his 
brethren,  white  men  and  bearded  like  himself,  should  land 
there  from  the  sea  where  the  sun  rises,  and  come  to  rule 
the  country.  That  there  is  a  basis  of  reality  in  the  Tolteo 
traditions  is  shown  by  the  word  ioUeeatl  having  become 
uttong  the  later  Astecs  a  substantive  signifying  an  artist 
or  skHled  craftsman.  It  is  further  related  by  the  Mexican 
historians  that  the  Toltec  nation  all  but  perished  in  the 
11th  century  by  years  of  drought,  famine,  and  pestilence, 
4  few  only  of  the  survivors  remaining  in  the  land,  while  the 
rest  migrated  into  Yucatan  and  Guatemala,  where,  as  has 
been  already  pointed  out,  their  name  is  commemorated  in 
local  records*  After  the  Toltees  came  the  Chichimecs, 
vhose  name,  derived  from  chichi^  "dog,"  is  applied  to 
many  rudo  tribes;  the  Chichimecs  here  in  question  are 
aid  to  have  come  from  Amaquemecan  under  a  king  named 
Xolotl,  nam.es  which  being  Asteo  imply  that  the  nation 
vas  Nahua ;  at  any  rate  they  appear  afterwards  as  fusing 
with  more  cultured  Nahua  nations  in  the  neighbourhood 
of  Tenruoa  Lastly  is  recorded  the  Mezicfkn  immigration 
of  the  seven  nations,  Xochimilca,  Chalca,  Tepaneca, 
Aeolhua,  Tlahuic%  Tlascalteca,  Asteca.  This  classification 
of  the  Kahuatlao  tribes  has  a  meaning  and  value.  It  is 
true  that  Astlan,  the  land  whence  the  Astecs  traced  their 
name  and  source,  cannot  be  identified  by  geographers,  while 
the  story  of  the  separation  of  the  seven  nations  at  the  place 
called  CSiicomoztoc  or  Seven  Caves  looks  like  national  legend 
rather  than  real  history.  But  the  later  stages  of  the  long 
Altec  migration  seem  historical,  and  the  map  of  Mexico 
■till  shows  the  names  of  several  settlements  recorded  in  the 
cnrious  migration-map  published  by  Gemelli  Careri  {Giro 
id  MondOf  Yenico,  1728)  and  commented  on  b>  Humboldt; 
unong  these  local  names  are  Tzompanco^  "  place  of  skulls," 
now  Zumpango  in  the  north  of  the  Mexican  valley,  and 
Chapultepcc,  "grasshopper  hill,*  now  a  suburb  of  the  city 
of  Mexico  itself,  whore  the  Astccs  are  recorded  to  have 
celebrated  in  1195  the  festival  of  tying  up  the  "bundle  of 
fears "  and  beginning  a  now  cycle.  The  Axtocs  moving 
from  place  to  place  in  Anahuao  found  little  welcome  from 
the  Nahua  peoples  already  settled  there,  whose  own  history 
vas  indeed  one  of  incessant  jealousy  and  quarrel  One  of 
the  first  clear  events  of  the  Asteo  arrival  is  their  being 
made  tributary  by  the  Tepaneca,  in  whose  service  or 
illiance  they  began  to  manifest  their  warlike  prowess  in 
the  fight  near  Tepeyacac,  where  now  stands  the  famous 
shrine  of  Our  Lady  of  Guadalupe.  Thus  they  overcame  in 
anna  the  Aeolhtias,  their  superiors  in  civilisation,  who  had 
nade  Tescuoo  a  centre  of  prosperity  and  improvement 
By  the  13th  century  the  Aztecs  by  their  ferocity  had 
Wded  their  neighbours  together  against  them;  somC' 
vere  driven  to  tsJce  refuge  on  the  reedy  lake  shore  at 
Acoculco,  whilo  others  wore  taken  as  captives  into 
Colhiiaci^    The  king  of  this  district   was  Coxcostli, 


whose  name  has  gained  an  imdeserved  repitalion  even  id 
Europe  as  "  Coxcox,  the  Mexican  Noah,"  from  a  scene  in 
the  native  picture-writing  where  his  name  appears  together 
with  the  figure  of  a  man  fioating  in  a  dug-out  tree,  which 
has  been  mistaken  even  by  Humboldt  for  a  represen- 
tation of  the  Mexican  deluge-myth.  .  Coxcoxtli  used 
the  help  of  the  Axtecs  against  Uie  Xochimilco  people, 
but  his  own  nation,  horrified  at  their  bloodthirsty  sac- 
rifice of  prisoners,  drove  them  out  to  live  for  years  in  - 
want  and  misery  on  the  islands  and  swamps  of  the 
great  salt  lagoon,  where  they  are  said  to  have  taken  to 
making  their  Mnampat  or  fioating  gardens  of  mud 
heaped  on  rafts  of  reeds  and  brush,  which  in  later  times 
were  so  remarkable  a  feature  of  Mexico.  As  one  of  the 
Aztec  chiefs  at  the  time  of  the  founding  of  their  city  was 
called  Tenoch,  %,€,,  "  Stone-cactus,"  it  is  likely  that  from 
him  was  derived  the  name  Tenoch titlan  or  "Stone-cactus 
place."  Written  as  this  name  is  in  pictures  or  rebus,  it 
probably  suggested  the  invention  of  the  well-known  legend 
of  a  prophecy  that  the  war-god's  temple  should  bo  built 
where  a  prickly  pear  was  found  growing  on  a  rock,  and 
perched  on  it  an  eagle  holding  a  serpent ;  this  legend  is 
still  commemorated  on  the  coins  of  Mexico.  Mexico- 
Tenochtitlan,  founded  about  1325,  for  many  years  after- 
wards probably  remained  a  cluster  of  huts,  and  the  higher 
civilization  of  the  country  was  still  to  be  found  among  the 
other  nations,  especially  among  the  Acolhuas  in  Tezcuco. 
The  wars  of  this  nation  with  ^e  Tepaneca,  which  weal  oa 
into  the  15th  century,  were  merely  destructive,  biii  larger 
effects  arose  from  the  expeditions  under  the  Culhua  king 
Acamapichtli,  where  the  Aztec  warriors  were  prominent, 
and  which  extended  far  outside  the  valley  of  Anahuac. 
Especially  a  foray  southward  to  Quauhnahuac,  now  CvLer> 
navaca,  on  the  watershed  between  the  Atlantic  and  Pacific, 
'Caused  the  bringing  of  goldsmiths  and  other  craftsmen  homo 
to  Tenochtitlan,  which  now  began  to  rise  in  arts,  the  Azteca 
laying  aside  their  rude  garments  of  aloe-fibre  for  more 
costly  clothing,  and  going  out  aa  traders  for  foreign 
merchandise.  In  the  14th  century  the  last  great  national 
struggle  took  place.  The  Acolhuas  had  at  first  the 
advantage,  but  IztlilzochitI  did  not  follow  up  the  beaten 
Aztecs  but  allowed  them  to  make  peace,  whereupon,  under 
professions  of  submission,  they  fell  upon  and  sacked  the 
city  of  Tezcuco.  The  next  king  of  Tezcuco,  Nczahualcoyotl, 
turned  the  course  of  war,  when  Azcapuzalco,  the  Tepancc 
stronghold,  was  taken  and  the  inhabitants  sold  as  slaves  by 
the  conquering  Acolhuas  and  Aztecs ;  the  place  thus  do- 
graded  became  afterwards  the  great  slave-market  of  Mexico. 
In  this  war  we  first  meet  with  the  Aztec  name  Moteuczoma, 
afterwards  so  famous  in  its  Spanish  form  Montezuma. 
About  1430  took  place  the  triple  alliance  of  the  Aeolhua, 
Aztec,  and  Tepanec  kings,  whose  capitals  were  Tezcuco, 
Mexico,  and  Tlacopan,  the  latter  standing  much  below  the 
other  two.  In  fact  the  Aztecs  now  became  so  predominant 
that  the  rest  of  native  history  may  be  fairly  called  the 
Aztec  period,  notwithstanding  the  picturesque  magnificence 
and  intellectual  culture  which'  made  Tezcuco  celebrated 
under  Nczahualcoyotl  and  his  son  NezahualpillL  When 
the  first  Moteuczoma  was  crowned  king  of  the  Aztecs,  the 
Mexican  sway  extended  far  beyond  the  valley  plateau  of 
its  origin,  and  the  gods  of  conquered  nations  around  had 
their  shrines  set  up  in  Tenochtitlan  in  manifest  inferiority 
to  the  temple  of  Huitzilopochtli,  the  war-god  of  the  Aztec 
conquerors.  The  rich  region  of  Quauhnahuac  became 
tributary ;  the  Miztec  country  was  ix^vaded  southward  to 
the  Pacific,  and  the  Xicalanca  region  to  what  is  now  Yera 
CroE.  It  was  not  merely  for  conquest  and  tribute  that  tho 
fierce  Mexicans  ravaged  the  neighbour-lands,  but  they  had 
a  stronger  motive  than  either  in  the  desire  to  obtain 
multitudes  of  prisoners  whoso  hearts  were  to  be  torn  oat 
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hy  tlie  aacrificing  priwfts  to  propitiate  a  pantheon  of  goda 
who  well  penomiied  Uiexr  bloodthirstj  vonhippen.  Hie 
deaiie  for  warH^ptiTes  as  acceptable  yictims  ia  reUted  to 
have  brought  about  an  almost  incredible  agreement  among 
nations  of  the  Hexicati  alliance,  that  they  should  from 
time  to  time  fight  battles  among  themselves  in  order  to 
provide  prisoners  for  the  altars.  Thus  there  was  something 
of  the  character  of  a  religious  war  in  the  expedition  made 
^in  1469  under  Axayacatl  as  far  down  the  isthmus  as 
Tehuantopec,  whence  the  Mexican  army  came  back  with 
loads  of  rich  plunder  and  thousands  of  captives,  and  the 
later  ravaging  of  the  Totonac  region  as  far  as  the  Atlantic, 
when  the  inhabitants  were  taken  for  sacrifice  and  their 
land  recolonieed  by  Aztecs.  Ahuitzotl  left  the  Aztec 
empire  (as  it  is  often  somewhat  ambitiously  called)  at  the 
height  of  apparent  power,  but  the  cruel  oppression  of  the 
sul^eot  regions  had  made  their  life  almost  unbearable,  and 
the  second  Motencsoma,  coming  to  a  rule  already  liable  to 
break  up  from  within^  weakened  it  still  more  by  upholding 
the  daas  of  chiefs  or  nobles  against  the  common  people 
who  as  warriors  and  traders  had  in  great  measure  made 
the  prosperity  of  the  allied  nations.  Hie  Mexicans  had 
long  tried  to  sulrjugato  the  stubborn  Ettle  nation  of  Tlax- 
ealkn  (Tlascala),  which  had  obstinately  held  out,  though  so 
hemmed  in  that  for  years  the  people  lived  without  salt,  this 
being  no  longer  to  be  had  from  the  setrcoast  Moteuczoma 
made  a  last  effort  to  crush  theih,  but  in  vain,  and  when 
the  Spaniards  came  they  were  there  as  readv-made  allies 
planted  on  the  high  road  to  Mexico.  From  we  dato  when 
the  festival  of  Uie  new  cycle  was  first  celebrated  in 
Ghapultepeo  six  52-year  periods  had  passed  when  in  1507 
the  new  fire  symbolizing  the  beginning  of  a  new  cycle 
was  kindled  for  the  last  time  on  the  breast  of  a  human 
•victim.  .'  BumouTB  of  the  coming  of  the  Europeans  may 
have  before  this  dato  spread  from  Cuba,  but  in  1517 
Cordova  touched  in  Tucatan,  and  in  1518  Qr^alva  was 
on  the  east  coast  of  Mexico,  and  the  Aztecs  first  met  the 
white  men,  in  whom,  they  saw,  partly  with  hope  and  partly 
with  fear,  the  fulfilment  of  the  prophecy  that  Quetzalcoatl 
should  one  day  return.  THth  the  Spamsh  conquest  under 
Hernando  Cortes  (see  Cobtk)  the  native  history  of  Mexico 
comes  4o  an  end. 

ClVIUSATlOV 

WhUe  the  pniris  tribes  of  Am«rics  Iiv«d  imder  tho  Ioom 
•way  of  ohiefB  end  eonnoils  of  old  men,  tlie  settled  nstiom  of 
M^zioo  bad  attained  to  a  lomewliat  higUy  organized  government 
This  may  be  leen  l^.the  elaborate  balaaoe  of  pofper  maintained  in 
the  federation  ol  Stodoo,  Teieaoob  and  Tlaoopan,  where  each  king 
was  abtolnte  in  his  own  ooanfry,  bnt  in  war  or  other  public  intereita 
they  acted  jointly,  with  powers  in  something  like  the  proportion  in 
which  they  divicbd  conquered  lands  and  spoil,'  which  was  two-fifths 
each  to  Mexico  and  Tesoaoo  and  one-^fth  to  Tlaoopan.  The  sac- 
cesser  of  the  Aztec  king  was  costoaarily  jt  chosen  brother  or  nephew, 
the  eldest  having  the  first  claim  unless  set  sside  aa  incompetent, 
and  having  to  be  a  tried  warrior;  this  mode  of  saccesslon,  which  has 
been  looked  on  as  an  elaborate  practical  device  for  secnring  practical 
advantages^  seems  rather  to  have  arisen  out  of  the  law  of  choice 
amongthe  descendants  of  the  female  line,  foond  in  American  trily 
of  mnch  lower  coltoie;  Something  like  this  appears  in  the  suqoes- 
sion  of  kings  of  Tezcaco  and  Tlacopan,  which  went  to  sons  by  the 
principal  wife,  who  was  nsnally'  of  the  Aztec  royal  family.  The 
Mexican  chronicles,  however,  snow  instances  of  the  king's  son  sno- 
ceoding,  or  of  powerful  chiefs  being  elected  to  tho  kingship.  The 
term  repablic  is  sometimes  nsed  to  describe  the  little  state  of 
Tlascala,  but  this  was  in  fact  a  federation  of  four  chiefs,  with  an 
assembly  of  nobles.  In  the  Zapotec  district  the  Wiyatao  or  high- 
priest  of  Zopaa  was  a  divine  raler  before  whom  all  prostrated  them- 
selves with  faces  to  tho  gronnd ;  he  wss  even  too  sacred  to  allow 
his  foot  to  touch  the  earth,  and  was  only  seen  carried  in  a  litter. 

The  aoconnts  gi^en  by  the  Spanish  ana  native  Mexican  writers  of 
the  conrts  and  pelaces  of  the  native  kings  mnst  be  taken  with  some 
reeerve,  from  Uie  tendency  to  nse  descriptive  terms  not  aetnally 
niftme,  bat  which  convey  erroneoas  ideas  taken  from  Earopean 
aichitectars ;  thns  what  are  cslled  colomns  of  porphyry  snd  Jasper 
supporting  marble  balconies  might  perhaps  be  better  deseribea  ss 
^SKB  carrying  slabs,  while  the  apartments  and  terraces  must  have 


been  mora  ramaikable  for  aumber  and  extent  than  aidiitaetaral 
grandeur,  being  but  low  one-storied  buildings.  Tho  principal 
palace  of  Mexico  oons^ated  of  hundreds  of  rooms  and  halls  ranged 
round  \three  open  s^iares,  with  women's  apartment*,  granaries, 
storehouses,  menageries,  aviaries,  of  such  extent  that  one  of  the 
oompanions  of  Oortes  records  having  four  times  wandered  about 
till  ne  was  tired,  without  seeing  the  whole.  Not  less  remark- 
able was  the  palace  of  Tezeuco,  surrounded  with  its  groves  and 
pleasure-gardens ;  and,  though  now  hardly  anything  remains  of  the 
buildings  above  ground,  the  neighbouring  hiU  of  Tezootzinco  still 
has  its  stone  steps  and  terraces ;  and  the  immense  embankment 
carrying  tho  aqueduct-channel  of  hewn  stone  which  supplied  water 
to  basins  cut  in  the  solid  rock  still' remains  to  prove  that  the  chron- 
iclers' descriptions,  if  highly -coloured,  were  at  any  rateffenoine.  Till 
the  last  century  the  gigantic  S  j^res  of  Azavacatl  and  his  son  Monto- 
zuma  were  to  be  seen  carved  in  the  porphyry  hill  of  Chapultepec, 
but  these  as  well  as  the  hanging  garaens  have  been  deetroyed,  and 
only  the  groves  of  aht^tteU  (cypress)  remain  of  the  ancient  beauties 
of  the  place.  That  in  the  palace  gardens  flowers  from  the  tiena 
ealiente  were  transplanted,  and  water-fowl  bred  near  fresh  and  salt 
pools  fit  for  each  kmd,  that  all  kinds  of  birds  and  beasts  were  kept 
m  well-appointed  zoological  gardens  where  there  were  homes  even 
for  alligators  and  snakes,— all  this  testifies,  not  merely  to  barbario 
ostentation,  but  to  a  cultivation  of  natural  history  which  was  really 
beyond  the  European  level  of  the  time.  From  the  palaces  and  re- 
tinues of  thousands  of  servants  attached  to  the  royal  service  may  be 
inferred  at  once  the  despotic  power  of  the  Mexican  rulers  and  the 
heavy 'taxation  of  the  people ;  in  fact  some  of  the  most  remarkable 
of  the  picture-writings  are  tribute-rolls  enumerating  by  hundreds 
and  thousands  the  mantles,  ocelot-skins,  bsgs  of  gold-dust,  bronze 
hatchets,  loads  of  chocolate,  &c ,  famished  periodiedly  by  the  towns. 
Below  the  king  was  a  numerous  and  powerful  clssa  of  nobles,  tho 
highest  of  whom  {Uatoani)  were  ereat  vassals  owing  littie  more  than 
homsge  and  tribute  to  their  feudal  lord,  while  the  natioal  result 
of  the  unruliness  of  the  noble  class  was  that  the  king  to  keep  them 
in  check  increased  their  numbers,  brought  them  to  the  capital  as 
councillors,  and  balanced  their  influence  by  military  and  household 
ofllcers,  and  by  a  rich  and  powerful  merchant  class.  The  nobles 
not  only  had  {oivileges  of  rank  and  dignity,  but  substantisl  power 
over  the  plebeian  or  peasant  class  (macehualli),  who  sabmitted  to 
much  the  same  oppression  and  extortion  at  their  hands  as  was 
customary  in  the  6ld  World.  The  tenures  of  land  in  Mexico  were 
those  generally  appearing  in  barbario  countries  where  invasion  and 
military  desimtism  have  encroached  on  but  not  totally  superseded 
the  earlier  tribal  laws.  The  greatest  estates  belonged  to  tne  king, 
or  had  been  granted  to  military  chiefs  whose  sons  succeeded  them, 
or  were  the  endowments  of  temples,  but  the  ealpulU  or  village 
community  still  survived,  and  each  freeman  of  the  tribe  held  and 
tilled  his  portion  of  the  common  lands.  -Below  the  freemen  were 
the  slaves,  who  were  war-captives,  persona  enslaved  for  punishment, 
or  children  sold  by  their  parents.  Prisoners  of  war  were  mostiv 
doomed  to  sacrifice,  but  otiier  classes  of  slaves  were  mildly  t^Batcd, 
retaining  civil  rights,  and  their  children  were  bom  free. 

The  superior  courts  of  law  formed  pait  of  the  palace,  and  there 
were  tribunals  in  ths  principal  cities,  over  each  of  which  presided  a 
supreme  jadge  or  cihtMeoatl,  who  was  irremovable,  and  whose 
cnminsl  decisions  not  even  the  king  might  reverse  ;  he  appoints 
the  lower  judges  and  heard  appeals  ,from  them ;  it  is  doubtful 
whether  he  juq^  in  civil  cases,  out  both  kinds  of  suits  were  heard 
in  the  court  below,  bv  the  UaeaUeatl  and  his  two  associates,  below 
whom  were  the  ward-magistrates.  Lands  were  set  apart  for  the 
maintenance  of  the  judges,  and  indeed  nothing  j^ves  a  higher  idea 
of  the  elaborste  civilization  of  Mexico  than  this  judicial  system^ 
which  culminated  in  a  ffeneral  court  and  council  of  state  presided 
over  by  the  king.  Tho  laws  and  records  of  suits  were  set  down  in 
nicture-writings,  of  which  some  are  still  to  be  seen ;  sentence  of 
aeath  was  recorded  by  drawing  a  line  with  an  arrow  across  tha 
portrait  of  the  condemned,  and  the  chroniclers  describe  the  barbario 
solemnity  with  which  the  Vixxf^  passed  sentence  sitting  on  a  golden 
and  jewdled  throne  in  the  divine  tribunal,  with  one  hand  on  an 
ornamented  skull  and  tho  golden  arrow  in  the  other.  Among  tho 
resemblances  to  Old-World  law  was  the  use  of  a  judicial  oath,  tho 
witness  touching  the  ground  with  his  finger  and  patting  it  to  his 
lips,  thus  swearmg  by  Mother  Earth.  The  criminal  laws  were  of 
extreme  severity,  even  petty  theft  being  punished  by  the  thief  being 
enslaved  to  the  person  he  had  robbed,  while  to  steal  a  tobacco 
pouch  or  twenty  ears  of  com  was  death;  he  who  pilfered  in  the 
market  was  then  and  there  beaten  to  death,  and  he  who  insulted  Xipe, 
the  god  of  the  gold-  and  silver-smiths,  by  stealing  his  precious  metsl, 
wss  skinned  alive  and  sacrificed  to  tJie  oflended  deity.  Though 
aloe-beer  or  "puloue"  was  allowed  for  feasts  snd  to  invslids  in 
■moderation,  and  old  people  over  ssventy  seem  to  be  represented 
in  one  of  the  picture-writings  as  having  liberty  of  drunkenness^ 
young  men  found  drank  were  clubbed  to  death  and  young  women 
stoned.  Such  a  Draconian  siandard  prevailing,  it  is  hardly  needful 
to  enumerate  the  special  penalties  of-  such  offences  as  witchcraft^ 
fraud,  removing  landmarxs^  adultery,  kc,  which  differed  aa\t9 
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whetber  the  crimiiuil  had  hit  satrt  ent  out  ontlie  altar,  hia  bead 
crushed  lietween  two  atonea,  Ac. ;  while  eren  leaaer  paniahmenta 
vera  hanh,  aooh  aa  that  of  aUnderera,  whoae  hair  waa  ainged  witii 
&  rane-toTch  to  the  acalp. 

Based  on  oonqaeat  aa  the  Asteo  kingdom  waa.  and  with  the 
craving  for  warlike  gloxy  foatered  by  the  moet  blooathiraty  religion 
the  world  erer  saw,  it  follows  that  the  nation  waa  above  all  other 
ptmnits  organixed  aa  a  fighting  commnnity.  To  be  a  tried  aoldier 
wu  the  roaid  to  honour  and  office,  and  the  king  conld  not  be  en- 
throned till  he  had  with  hia  own  hand  taken  captirea.  to  be 
kteheied  on  the  war-god'a  altar  at  hia  coronation.  The  common 
soldiers  were  promoted  for  acta  of  daring,  and  the  children  of  chiefii 
7cra  ref^olarly  trained  to  war,  and  initiated  by  being  aent  into 
lattlo  with  veterans,  vrith  whoso  aid  the  yonth  took  his  first  priaoner, 
bat  hia  futnre  rise  depended  on  how  many  captives  he  took  nn- 
lided  in  fight  with  warlike  enemies  ;  by  snch  feats  he  gained  the 
digDity  of  wearing  coloured  blanketa,  taaaela,  and  lip-jewels,  and 
reached  such  military  titles  aa  that  of  "guiding  eagle."  The 
Uexican  military  costumes  are  to  be  aeen  in  the  j^ture-writinga, 
where  the  military  ordera  of  princea,  eagles,  and  tigera  are  known 
bj  their  braided  hair,  eaglea  beaks,  and  apotted  armour.  The 
common  soldiers  went  into  battle  brilliant  in  savaoe  war-paint,  hot 
taose  of  higher  rank  had  helmeta  like  birda  anu  beasts  of  prey, 
ermour  of  gold  and  silver,  wooden  greaves,  and  eapedolly  toe 
vhcapilli,  the  ouilted  cotton  tunic  two  fin^rs  thick,  so  aerviceable 
ai  a  protection  from  arrows  that  the  Spanish  invaders  were  glad  to 
adept  it  The  archers  shot  well  and  with  atrong  bows,  though  their 
arrows  were  generally  tipned  only  with  stone  or  bone  ;  tiieir  ahielda 
«  targets,  mostly  rouua,  were  of  ordinary  barbaric  forma ;  the 
spears  or  javelins  nad  heada  of  obsidian  or  bronae,  and  were  aome- 
times  hurled  with  a  spear-thrower  or  atlaU,  of  which  picturea  and 
spedmens  still  exist,  showing  it  to  be  similar  in  principle  to  those 
and  by  the  Australians  and  Eskimo.  The  moat  characteriatio 
weapon  of  the  Mexicana  waa  the  maquahuiU  or  "  hand- wood,*'  a 
efaib  set  with  two  rowa  of  large  sharp  obsidian  flakea,  a  well- 
i^ted  blow  with  which  would  cut  down  man  or  horse.  These 
tvo  last-mentioned  weapons  have  the  look  of  highly-developed 
■rage  forms,  while  on  the  other  hand  the  military  organization  waa 
ia  some  reapecta  equal  to  that  of  an  Asiatic  nation,  with  ita 
R^Iar  companiea  commanded  each  by  ita  captain  and  provided 
vith  its  standard.  The  armies  were  very  large,  an  expedition  often 
eonnsting  of  several  divisions  each  numbering  eight  thousand  men, 
tnt  the  tactioa  of  the  commandera  were  quite  ruaiinentary,  conaist- 
ifig  merely  of  attack  bv  arrowa  and  javelina  at  a  diatanoe,  gradu- 
al^  dosing  into  a  hana-to-hand  fight  with  duba  and  apeara,  with 
u  occanonal  feigned  retreat  to  draw  the  enemy  into  an  ambuacade. 
Fortification  waa  well  understood,  as  may  atill  be  aeen  in  the 
KiDuns  of  walled  and  escarped  atrongholoiB  on  hilla  and  in  ateep 
nfines,  while  lagoon-citiee  uke  Mexico  had  the  water  approaches 
defended  by  fleeta  of  boats,  and  the  causeways  protected  by  towera 
nd  ditchea ;  even  after  the  town  waa  entered,  the  pyramid- 
templea  with  their  surrounding  walla  were  forta  caiiable  of  stubborn 
resistance.  It  waa  held  unrignteous  to  invade  another  nation  with- 
oat  a  solemn  embassy  to  warn  their  ehiefs  of  the  miseries  to  which 
they  exposed  themselvea  by  refusing  the  submission  demanded,  and 
thusgain  was  followed  by  a  declaration  of  war,  but  in  Mexico  aa 
ii  other  more  cultured  countriea  this  act  of  national  morality  degene- 
nted  into  a  ceremonial  farce,  where  tribute  was  claimed  from  some 
aeiffhbouriug  nation,  or  an  Azteo  god  waa  offered  to  be  worahipped 
ia  their  templea,  in  order  to  pick  a  quarrel  aa  a  pretext  for  an 
urasion  already  planned  to  satisfy  the  soldiers  with  landa  and 
fonder,  and  to  meet  the  prieata'  incessant  demanda  for  more  human 
nerificea. 

Among  the  accounts  of  the  Mexican  relijrion  are  aome  pasmgca 
nfening  to  the  belief  in  a  supreme  deity.  Tht  word  UoU,  god,  Esa 
|ieeii  thought  in  aome  casee  to  bear  thia  aignification,  but  ita  meaning 
ii  that  of  deity  in  general,  and  it  is  applied  not  only  to  the  aun- 
^  but  to  very  inferior  gods.  It  ia  related  that  KesahualooyotI, 
uie  poet-king  of  Teacuoo,  built  a  nine-storied  temple  with  a  atorry 
loof  above,  in  honour  of  the  invisible  deity  called  Tloquenahuaque, 
"he  who  ia  all  in  himself,"  or  Ipalnemoan,  "  he  by  whom  we  live," 
vho  had  no  image,  and  waa  propitiated,  not  by  bloody  aacrifioea,  but 
^  incense  and  flowera.  Those  who  adopt  the  opinion  of  Aaiatio 
vQixtare  in  Mexican  culture  will  uae  it  to  account  for  this  remark- 
■jble  religious  phenomenon,  less  easily  accounted  for  ty  native 
^elopment,  while  alao  the  appearance  of  a  rival  deity  of  evil, 
Winer  the  name  of  Tlacateoolotl,  or  "  man-owl,"  ia  myaterioua. 
These  divinities,  however,  seem  to  have  had  little  or  no  place  in  the 
poptOar  &ith,  which  waa  occupied  by  polytheistio  sMs  of  more 
wdinary  barbarie  type.  Teacatlipoca  was  held  to  be  the  highest  of 
ueae,  and  at  the  festival  of  all  the  gods  his  footsteps  were  expected 
^  appear  in  the  floor  strewn  to  receive  this  sign  of  their  coming. 
He  was  plainly  an  ancient  deity  of  the  race,  for  attribntea  of  many 
nads  are  crowded  together  in  him,  and  he  waa  prayed  to  in  inter- 
B&ttahle  formulae  fi>r  help  in  war  and  for  health  and  fortune,  to 
^ ver  the  nation  from  a  wicked  king,  or  to  give  pardon  and  atrength 
^Ihe  penitent  who  had  cpnfMsed  hia  lins  wd  b«en  pmifi«d  by  waah« 


in|^  BetwMB  him  and  Qnetnleoatl,  the  andent  deitf  of  Cholula, 
there  had  been  old  rivalry,  aa  ia  related  in  le^nda  of  Quetnlcoatl 
coming  into  the  land  to  teach  men  to  till  the  soil,  to  worl^metala,  and 
to  rule  a  well-ordered  atate ;  the  two  gods  played  their  famous  match 
at  the  ball-game,  and  Texcatlipoca,  m  the  guise  of  a  hoary-headed 
aorcerer,  perauaded  the  sick  and  weary  Qnetxalcoatl  to  drink  the 
magic  pulque  that  aent  him  roaming  to  the  distant  ocean,  where 
he  embarked  in  hia  boat  and  disappeared  from  among  men.  Thebe 
deitiea  are  not  eaaily  analysed,  but  on  the  other  hand  Tonatiuh  end 
Metzt]i,'the  tun  and  moon,  atand  out  in  the  distinctest  personality 
aa  nature  gods,  and  the  traveller  atill  seea  in  the  huge  adobe  pyramiib 
of  Teotihuacan,  with  their  sides  oriented  to  the  four  quarters,  an 
evidence  of  the  importance  of  their  worship.  The  war-god  Hniteilo- 
pochtli,  of  whom  one  legend  relates  a  anp<>matnral  conception  in 
the  ancient  Tullan,  while  another  story  declares  him  to  have  been 
(like  the  Chinese  war-god)  a  deified  warrior-chief,  was  the  real  head 
of  the  Aztec  pantheon  ;  his  idol  remains  in  Mexico,  a  hnge  block  of 
baaalt  on  which  is  aculptured  on  the  one  side  his  hideous  personage, 
adorned  with  the  humming-bird  feathers  on  the  left  hand  which 
signify  his  name,  while  the  not  less  frightful  war-goddess  Tcoyao- 
miqui,  or  "divine- war-death,**  occupies  the  other  side.  Centeotl, 
the  goddess  of  the  all-nourishing  maize,  was  patroness  of  the  eai-th 
and  mother  of  the  gods,  while  Mictlanteuctli,  lord  of  dead-land, 
ruled  over  the  departed  in  the  dim  under-world.  Nnmbers  of 
lesser  deities  presided  over  clasaes  of  society,  events,  and  occupationa 
of  life,  auch  aa  Tlaaolteotl,  ffoddess  of  pleasure,  worshipped  by 
conrteaana,  Tezeataoncatl,  vod  o!  strong  drink,  whose  garment  in  grim 
irony  dothed  the  drunkard's  corpse,  snd  Xipe,  patron  of  the  gold- 
amitna.  Bdow  these  were  the  ususl  crowd  of  nature-spirits  of  hills 
and  groves,  whoae  shrinea  were  built  by  the  roadside  to  receive  ofler- 
inga  fh>m  paasers-by.  The  temples  were  called  Uocalli  or  "god's 
house,"  and  the  teocallia  of  the  greater  deitiea  rivalled  in  size 
aa  they  resembled  in  form  the  templea  of  ancient  Babylon.  They 
were  pyramids  on  a  aquare  or  oblong  base,  rising  in  successive 
terraoea  to  a  email  summit-platform.  The  great  teocalli  of 
Hnitzilopochtli  in  the  city  of  Mexico  stood  in  an  immense 
square^  whence  radiated  the  four  principal  thoroughfares, 
ita  conr^ard  bdng  enclosed  by  a  square,  of  which  the  stone 
wall,  oalled  the  eoaUpantli  or  aerpent-wall  from  its  sculptured 
serpents,  messnred  nearly  a  quarter  of  a  mile  on  each  side.  In 
the  centre,  the  oblong  pyramid  of  rubble  cased  with  hewn  stone 
and  cemented,  876  x  S)0  feet  at  the  base,  and  rising  steeply  in  five 
terracea  to  the  height  of  86  feet,  showed  conspicnouuly  to  the  city 
the  long  procesaiona  of  priests  and  victims  winding  slong  the 
terraces  and  up  the  comer  fiighta  of  steps.  On  the  paved  platform 
were  three-atory  tower  temples  in  whose  ground-floor  stood  the  stone 
ima^  and  altara,  and  before  that  of  the  war-god  the  green  stone  of 
sacrifice,  humped  ao  aa  to  bend  upward  the  body  of  the  victim  tha^ 
the  priest  might  more  eaaily  dash  open  the  breast  with  his  obsidian 
knife,  tear  out  the  heart  and  hdd  it  up  before  the  god,  while  the 
captor  and  hia  frienda  were  waiting  below  for  the  carcase  to  be 
tumbled  down  the  steps  for  them  to  carry  home  to  be  cooked  for  the 
feaat  of  victory.  Before  the  shrines  reeking  with  the  stench  of 
alauffhter,  the  eternal  fires  were  kept  burning,  and  on  the  platform 
stood  the  huge  drum  covered  with  snakes'  skin,  whose  fearful  sound 
waa  heard  for  milea.  From  the  terrace  could  be  seen  seventy  or 
more  other  temples  within  the  enclosure,  with  tlieir  images  and 
blazing  fires,- ana  the  txompaiMi  or  "skull-place,"  where  the  skulls 
of  victims  by  tens  of  thousands  were  skewered  on  cross-sticks  or 
built  into  towers.  There  also  might  be  seen  the  flat  circulor 
UtMUaoaU  or  "  spindle-stone,"  where  captives  armed  with  wootlen 
weapona  were  allowed  the  mockery  of  a  gladiatorid  fight  agdnst 
wdtarmed  championa.  The  great  pyramid  of  Cholula  with 
ita  hemiapherical  temple  of  Quetzalcoatl  at  the  top,  nOw  ai| 
almost  diapdesa  hill  surmounted  by  a  church,  was  about  thrice 
aa  long  and  twice  aa  high  as  the  teocalli  of  Mexico.  A  large 
fraction  of  the  Mexican  population  were  act  apart  as  priests  or 
attendants  to  the  services  of  the  gods.  The  rites  performed  were 
such  SB  ars  found  elsewhere,  prayer,  aacrifioe,  processions,  danoes, 
chanta,  fasting  and  other  auateritiea,  but  there  are  aome  peculiari* 
tiea  of  detail.  Piayera  and  other  formulae  have  been  copied  down 
by  Sahsgnn  and  other  chronidera,  of  endless  prolixity,  but  not 
without  oocaaional  tonchea  of  pathoe.  The  following  are  a  few 
aentenees  from  a  prayer  to  Tezcatlipoca,  interceding  lor  the  poor: 
"0  our  lord,  protector  moat  atrong  and  coiii][uisaionate,  invisible 
and  impalpable^  thou  art  the  giver  of  life ;  lord  of  all,  and  lord 
of  battlea,  J  preaent  myself  here  before  thee  to  sny  some  few  words 
concerning  the  need  of  the  poor  people,  the  people  of  none  estate  or 
intelligence.  .  .  .  Know,  O  Lord,  that  thy  siibjects  and  servants 
suffer  a  sors  poverty,  that  cannot  be  told  of  more  than  that 
it  ia  a  sore  poverty  and  deeolatenesa.  The  men  have  no  gamienta 
nor  the  women  to  cover  themaelvea  with,  but  only  rags  rent  in 
every  part  that  let  the  wind  and  cold  in.  ...  If  they  be  mer- 
chanta,  they  now  aell  only -cakes  of  salt  and  broken  pepper ;  ths 
people  that  nave  something  despise  their  wares,  so  that  they  go  oat  to 
sell  from  door  to  door  and  from  houae  to  houae  ;  and  when  tiiey  sell 
nothing  they  sit  down  sadly  by  some  feiup.  or  wall,  or  in  some  oorafir^ 
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liekiiig  their  IlM  and  gntwinff  tlwlr  nafli  f or  the  liaqgtr  tiiAt  li  in 
them,  thej  look  on  one  lide  ana  the  other  at  the  montfae  of  thoeA  who 
pe»b](p  hoping  peradTentore  that  one  mav  apeak  aome  word  to  them. 
OoomMHionate  God,  the  bed  on  whioh  they  lie  knot  athing  toreit 
npon,  Mit  to  endoie  tonnent  in ;  ther  dnw  a  rag  orer  &em  at' 
nti^t  and  ao  aleaik  .  .  .  O  onr  Ijord,  m  whoae  power  it  ia  to  give 
alloontent,  oonaolation,  aweetneia,  aoftneea,  proaperity,  andridiea,  lor 
thoQ  alone  art  lord  of  all  good,  have  mercy  npon  them,  for  they  are 
thy  aenranta.  ...  I  supplicate  thee  that  thon  wilt,  lift  up  their 
heada  with  thy  favour  anil  aid,  that  thou  wilt.aee  good  that  they 
enjoy  aome  daya  of  prosperity  and  tranquillity,  ao  that  they  may 
sleep  and  know  repose,  havuiff  proaperoua  and  petteable  cbjra  of 
life.  .  .  .  Should  toia  nation,  for  whom  I  pray  and  entreat  thee  to 
do  them  good,  not  understand  whkt  thou  naat  given,  thou  canst 
take  away  the  good  and  pour  out  cursing,  so  that  all  evil  may  oome 
upon  them,  and  they  become  poor,  in  need,  maimed,  Ume^  blind, 
and  deaf ;  then  indeed  they  shall  waken  and  know  the  good  that 
they  had  and  have  not,  and  they  shall  call  upon  thee  and  lean 
towud  thee;  but  thou  will  not  listen,  for  in  the  day  of  abundance 
they  would  not  understand  thy  goodness  towards  them.**  These 
praveri  aeem  essentially  genuine ;  indeed  there  was  no  European 
model  from  which  they  could  have  been  imitated;  but -at  the  same 
time  it  must  be  remembered  that  they  come  down  in  Spanish  writ- 
ing, and  not  untouched  by  Spanish  influence,  af  in  one  passage 
where  there  is  a  mention  of  sheep,  an  animal  of  oouzse  unknown  to 
the  native  Hezicana.  Aa  to  sacrince^  main  and  other  vM(etablea  were 
offered,  and  occasionally  rabbits.  quaUs,  &c. ;  but,  in  the  absence  of 
csAtie,  human  sacrifice  was  the  onief  rite,  andoannibalism  prevailed 
at  the  feasts.  Incense  was  Oonstantly  used,  especially  the  eopaUi 
(copal)  well  known  to  ua  for  varnish ;  little  terra-ootta  oansecs  are 
among  the  commonest  jof  Mexican  antiquities.  Long  and  severe 
religious  fasts  were  customary  at  special  seasons,  and  drawing  blood 
from  the  arms,  leo,  and  body,  by  thrusting  in  aloe -thorns,  and 
passing  ^uurp  sticks  through  the  tongue,  was  an  habitual  act  of 
dev6tion  reoulin^  the  similar  practices  of  devotees  in  India.  The 
calendar  of  religious  festivals  for  the  whole  course  of  the  Mexican 
year  has  been  preserved.  Each  SO-day  period  had  one  or  more 
au^  celebrationa.  In  the  month  of  the  '<  di^nishing  of  waters  " 
the  rain-gods  or  TUloos  were  propitiated  by  a  prooesuon  of  priests 
with  muao  of  flutes  and  tmihpets  carrying  on  plumed  litters  infanta 
with  pslnted  faces^  in  gay  clothing  with  coloured  psper  wings^  to 
be  SBorificed  on  the  mountains  or  in  a  whirlpool  In  the  lake.  It  is 
aaid  that  the  people  wept  aa  they  passed  by;  but  if  so  this  may  have 
been  a  eustomarv  formality,  for  the  religion  of  theee  nations  must 
have  qiiendied  all  human  sympathy,  fii  the  i|ext  month  the  god 
Zipe-totec,  already  mentioned,  had  his  festival  called  the '  'flaying  of 
men  *'  f^m  the  human  victima  being  flayed,  after  their  hearts  were 
torn  out,  for  younginen  to  dress  in  their  skins  and  perform  dancea 
and  aham  fichta.  The  aocoeedinf  festival  of  Osmaxtli  waa  marked 
by  a  aevereliut  of  the  priesti,  siter  which  stone  knivee  were  pre- 
pared with  which  a  hole  waa  cut  through  the  tongue  of  each,  and 
numbers  of  sticks  *passed  through.  For  the  great  festival  of  Tea- 
catlipoca,  the  handsomest  and  noblest  of  the  captives  of  the  year 
had  Men  chosen  aa  the  incarnate  representative  of  the  god,  and 
panuied  the  streets  for  public  adoration  dressed  in  an  emtooidered 
mantie  with  feathers  and  gariands  on  his  head  and  a  retinue  Uke  a 
king ;  for  the  last  month  thiey  msrried  him  to  four  girls  representing 
four  goddesses ;  on  the  last  oay  wlvea  and  pages  escorted  him  to  the 
litUe  temple  ofTlaooehcalco,  where  he  mounted  the  atair^  breaking 
an  earthenware  flute  against  each  step ;  this  was  a  symbolic  fare- 
well to  the  jojra  of  the  world,  for  as.  ne  reached  the  top  he  waa 


Dd  bv  the  priests,  his  heart  torn  out  and  held  up  to  the  junj 
bis  head  spitted  on  |he  tsompantli,  and  his  body  eaten  aa  sacred 
food,  the  people  drawips  from  his  fkte  the  moral  lesson  that  riches 
and  pleasure  may  turn'  mto  poverty  and  sorrow.  The  manner  of 
the  vieHm's  deatii  in  these  festivals  Afforded  scope  for -vsriety;  they 
dressed  them  and  made  them  dance  in  character,  threw  them  into 
the  fire  for  the  fire-god,  or  oroshed.  them  between  two  balanced 
stones  at  the  harvest-festival.  The  ordinary  pleasures  t»f  festivala 
were  minffled  witii  all  thia^  such  aa  dances  in.  beast-masks,  sham 
fights,  snd  children's  gamee,  but  the  type  of  a  iteligions  function 
was  a  sickening  butch^  followed  by  a  cannibal  feast 

The  Mexican  prieethood,  being  the  educated  class,  were  mncb 
concerned  witii  the  art  of  picture-writing,  which  they  had-developed 
to  a  stage  quite  above  the  rude  figurea  of  the  American  huntuig- 

ebea,  and  uaed  aystematicsdly  aa  a  means  of  recording  religious 
tivals  and  legends,  as  well  aa  keeping  calendara  of  years  and 
recording  the  historical  events  which  occurred  in  theuL  Facsimilea 
of  aeveral  of  these  interesting  documents,  with  their  translations^ 
may  be  seen  in  Kingsborough.  On  inspecting  theee  It  will  be  seen 
that  their  main  prindple  is  pietoriaL  Qods  are  represented  with  their 
appropriate  attributea,— the  fire-god  hurling  hia  spear,  the  moon- 
goddeaa  with  a  ahell,  ka. ;  the  scenes  of  human  life  are  pictnrea  of 
warriors  fighting  with  club  and  spear,  men  paddling  in  canoes,  women 
spinning  and  weaving,  Iw.  An  important  atep  towarda  phonetic 
writingappesn,  however,  in  the  pieture-namea  of  places  and  perMua. 
Tlie  simplest  taas  of  these  depict  the  olgecti  signified  by  the  aame^ . 


hopper  on  a  hiU,  or  a  stone  with  a  caetua  on  ft  standa  for  nitodi 
or  *^ston»«aotuS|''  the  founder  of  Temochtitian^  The  system  had, 
however,  risen  a  stage .  beyond  thia  wl^u  objects  were  drawn 
to  represent,  not  themselves,  but  the  syllables  forming  their 
names;  as  where  a  trap»  an  ^le,  a  pricker,  and  a  hand  are  put  to* 
gather  not  to  represent  theee  objects,  but  ih  order  that  thesyllablea 
of  their  namee  mo-muntk-mhma  ahonld'apell  iche  wordMoquanh- 
8oma  (aee  AuUn'a  introduction  to  Bnaaeur,  HitL  du  M§xiqw$^ 
voL  i  jk  IxviiL).  The  analogy  of  thia  to  the  manner  in  which  tha 
Egvptian  hieroglypha  paasea  into  phonetic  signs  is  remarkable, 
and  writing  might  have  been  invented  anew  in  Mexico  had  it  not 
been  for  tM  Spaniah  eonqueat  The  Aiteo  numerala,  which  were 
vigesimal  or  reckoned  by  aoore^  were  depicted  by  dots  or  cirdea 
up  to  20,  which  waa  repreeented  by  a  Am,  400  fa  score  of  scores) 
1^  a  feather,  and  8000  (a  aoore  of  aoores  oiscores)  bv  a  purse ;  but 
for  convenience  these  symbols  might  be  halved  and  quartered,  ao 
that  fiM  might  be  ahown  by  one  feather,  one  quarter  of  a  fpather, 
one  flag;  one-half  of  a  flag,  and  four  dots.  The  Mexican  calendar 
depen<ud  on  the  combination  of  numbers  with  picture-signs,  of 
w^di  the  four  principal  were  the  rabbit,- reed,  flint,  house — 
fedUU,  acatf,  Uqiatl,  eaUi,  The  cycle  of  62  vears  was  reckoned  by 
combining  tlieee  signs  in  rotation  with  numben  up  to  IS,  thus: — 
1  rabbit,  2  reed,  8  ^t,  4  house,  6  rabbit.  6  reed,  ko.  By  accident 
thia  calendar  may  be  exactiy  illustrated  with  a  modem  pack  of 
cards  laid  out  in  rotation  of  the  four  suits,  as,  ace  of  hearts,  2  of 
spadee,  3  of  diamonda,  4  of  dubs,  6  of  hearts,  0  of  spades,  kc  la 
tne  Mexican  ritual  calendar  of  the  days  of  the  year,  the  same  method 
ia  carried  fhrther,  the  series  of  twenty  day -signs  being  combined 
in  rotation  with  numbers  up  to  18 ;  aa  this  cycle  of  days  only 
reachea  200,  a  series  of  nine  other  signs  are  aifixed  in  addition,  to 
make  up  the  865-day  ye^.  It  ia  plwi  that  this  rotation  of  sk;ns 
served  no  useftil  purpoee  whatever,  being  less  convenient  t&an 
ordinary  counting-  such  aa  the  Mexicans  employed  in  their  other 
calendar  already  mentioned,  where  the  20-day  periods,  had  each  a 
name  like  our  montha,  and  their  days  had  signs  m  regular  order.  Ita 
historical  interest  depiends  on  its  resemblance  to  the  calendar-system 
of  ceritral  and  eastern  Asia,  where  amons  Mongols.  Tibetana, 
Chineee^  ko.,  seriee  of  signs  are  thus  combined  to  reckon  years, 
montha,  and  days ;  for  instance,  the-  Mongol  cyde  of  00  yean  la 
recorded  by  the  zodiac  or  series  of  12  signs— mouse,  bull,  tiger,  kc, 
combined  in  rotation  with  the  five  male  and  female  elements— fire, 
earth,  iron,  water,  wood;  aa  ''male-fire-bnU"  year,  kc'  Thia 
comparison  is  worked  out  in  Humboldt's  Fue$  du  OordilUref, 
as  evidence  of  Mexican  dvilization  being  borrowed  firom  Aaia. 
naturally  the  Mexican  calendir-system  lenl^  itself  to  magic  in  tha 
lame  way  aa  the  similar  zodiac-signs  of  the  Old  IV^orld,  each 
person's  &te  bein^  affected  by  the  qualities  of  the  signs  he  waa 
bom  under,  and  the  astrologer-prieats  bdng.called  in  to  adviae  on 
every  event  of  life.  Of  all  Mexican  feativala  the  most  solemn 
waa  that  of  the  xiuhmolpiUi,  or  "  year-binding,"  when  the  62- 
year  cyde  or  bundle  of  years  came  to  ap  end.  It  waa  believed 
Uiat  the  deatruction  of  the  world,  which  after  the  Hindu  manner 
the  Mexicans  held  to  have  already  taken  place  three -or  four  timea, 
would  happen  again  at  the  ena  of  a  cycle.  Aa  the  time  drew 
near,  the  anxious  population  deansed  their  houses  and  put  out  all 
fire,  and  on  the  last  cUy  after  sunset  the  priests,  dressed  in  the  garb 
of  gods,  set  out  in  proceasion  for  the  hill  of  Huixachtla,  there  to 
watch  for  the  approach  of  the  Fleiadee  to  the  zenith^  which  gave 
the  liuspidoua  ng^al  lor  the  lighting  of  the  new  .fire.  The  fineat 
of  the  captivea  waa  thrown  down  and  fire  kindled  on  hia  breast  by 
the  wooden  drill  of  the  priest;  then  the  victim's  hesrt  waa  torn  out^ 
and  hia  body  flung  on  the  pile  kindled  with  the  new  flame.  The 
people  watching  from  their  flathonaetops  all  the  country  round 
saw  with  Joy  the  flame  on  the  aacred  hill,  and  hafled  it  with  a 
thank-offering  of  drope  of  blood  dinwn  from  their  ears  with  diarp 
atone-flakea.  Swift  runners  carried  burning  branda  to  rekindle  tho 
firea  of  the  land,  the  aacred  fire  on  the  teocalU  of  the  war-^|od 
blazed  up  s«ain,  and  the  people  b^n  with  feasting  and  rqoieing 
the  new  cyde. 

Mexican  education,  at  any  rate  that  of  the  upper  daas,  waa  a 
aystematio  diadptine  much  under  the  control  of  religion,  which 
here  preeenti  itsdf  under  a  onore  fiivourable  liffht .  After  the 
birth  of  a  child,  the  tonalpouhmti  or  "sun -calculator"  draw  its 
horoscope  fh>m  tiiejigns  it  waa  bom  under,  and  fixed  the.  time  for 
its  solemn  lustration  or  baptiam,  performed  by  the  nurae.  with 
appropriate  pnysrs  to  the  gods,  when  a  toy  shield  snd  bow  were 
provided  if  it  waa  a  boy,  or  a  toy  spindle  and  distaff  if  it  was  a  girl, 
and  the  child  recdved  its  name.  An  interesting  picture-writing  to 
be  seen  in  Kingsborough,  shows  the  details  ofthe  boy's  and  girPa 
education,  fWnn  the  eany  time  when  three  smsll  cirdes  over  the 
child  show  it  to  be  three  yeara  old,  and  a  drawjng  of  half -a  tortilla 
or  cora-cake  shows  its  dlowance  for  each  med ;  aa  they  mw  ddac 
th«  lada  are  aeon  bMinning  to  carry  burdens,  paddle  tiie  >oano^ 
and  fish,  while  the  girls  leam  to  apin  and  weave,  grind  maize,  and 
cook,— good  conduct  being  enforced  by  punldiments  of  inereaaiiy 
aeverity,  up  to  pricking  their  bodies  wit3^  aloe-thgrni  wX  boldi^g 
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tlieir  fboM  over  tmning  dullk  The  ididolf  were  extenelTe  build- 
inn  attached  to  the  templee,  where  from  an  early  age  bojri  and 
gjrie  ware  taught  by  the  pneste  to  eweep  the  eanctoariee  and  keep  up 
the  eaerad  firee,  tenet  at  proDereeaeons  and diaw  blood  for  penance, 
and  iriiere  theyreottred  moral  teaching  in  long  and  Terboae  wrmnlaa. 
Thoee  fit  for  a  eoldiar^e  life  were  trained  to  the  nie  of  weapona 
and  sent  early  to  learn  the  hardahlpe  of  war;  children  of  eraftemen 
were  neoaUy  tav^t  by  their  tathere  to  follow  their  trade;  and  for 
tiie  children  of  noblea  there  was  elaborate  inetmetion  in  history* 
pictnre-writin^  astrology,  relifiioiis  doctrinee,  and  lawi.  ICarriagBs 
depended  mn^,  as  they  do  soil  in  the  East,  on  oomparison  of  ue 
horoaoopee  of  the  pair  to  ascertain  if  their  birth-signs  were  com- 
patible. Old  women  were  employed  as  ^-betweens*  and  the 
marriage  ceremony  was  oondneted  by  a  pnest  who  after  moral 
exhortations  united  the  yonng -conplie  by  tying  their  garments 
together  in  a  knot,  after  which  they  walked  seren  timee  round  the 
fii^  casting  incenee  into  it ;  alter  tne  performance  of  the  marriage 
ceremony  the  pair  entered  together  on  a  fonr  dayiT  fut  and 
penance  before  the  marrisge  waa  completed.  The  fonerat  ritee 
of  the  Mexicans  are  best  seen  in  the  oeremoniee  at  the  death  of  a 
king.  The  oorpee  laid  ont  in  state  was  proTided  by  the  priest  with 
a  jug  of  water  for  h{s  journey,  and  with  bunches  of  cut  papers  to 
pass  him  eafely  through  each  danger  of  the  road— the  place  where 
the  two  mountains  strike  together,  the'  road  guarded  by  the  great 
snake  and  the  neat  alligator,  ttie  eight  deeerts  and  the  ei^bt 
hills ;  thejy  ga^e  Jiim  garments  to  protect  him  from  the  cutting 
wind,  and  buried  a  little  dog  by  his  side  to  carry  him  acroes  the 


wind, 

nine  waters. 


dog  by  his  side  to  carry  i 
Then  the  royal  body  was  inreeted  m  the  mantlee  of 


his  patron-gods,  espedally'that  of  the*  war-god,  for  Mexican  kings 
were  warriors ;  on  nis  faoe  was  placed  a  mask  of  turouoise  moeaie, 
and  a  green  ohalchihuite-stone  as  a  heart  between  his  ups.  In  older 
times  Hie  dead  king  was  buried  on  a  throne  with  his  property  and 
dead  attendants  round  him.  But  after  cremation  came  in  a 
swumiDg  procession  of  serrants  and  ehiefii  carried  the  body  to  the 
fonenl  pyre  to  be  burnt  by  the  demon-dressed  priesta,  after  which 
the  crowd  of  wires  andalaTee  were  exhorted  to  serre  their  lord 
fiuthiully  in  the  next  worhL  were  sacrificed  and  their  bodies  burnt 
Common  people  would  not  thus  be  prdrided  with  a  ghoetly  retinue^ 
but  their  simpler  ftmeral  ceremonies  were  as  iar  as  they  went  similar 
to  those  of  their  monardu 

The  stapla  food  of  the  Mexicans  before  the  conquest  has  continued 
with  comparatiTely  little  change  among  the  native  race,  and  has 
even  been  adopted  by  thoee  of  European  blood.  Maise  or  Indian 
nom  was  cultivated  on  patchee  of  ground  where,  as  in  the  Hindu 
^tfm,  the  trees  and  bushes  were  burnt  and  the  seed  pluited  in  the 
soil  manured  by  the  ashes.  A  sharp-pointed  pluiting  stick,  a 
wooden  ahorel,  and  a  bronxe-bladed  hoe  called  a  eoati  were  the 
simile  implements.  The  Mexicans  understood  digging  channeli 
foe  miffatIon«  especially  for  the  cultivation  of  the  eaeaAuaO,  from 
which  tney  taoght  the  Europeans  to  prepare  the  beverage  ehoooUaU ; 
theee  native  namee  passed  into  English  as  the  words  cscao,  or  cocoa, 
and  chocolate.  Other  vegetables  adopted  from  Mexico  are  tiie  tomata 
{tomtUl)  and  the  ehUli,  used  as  flavouring  to  native  dishes.  The 
maise  was  ground  with  a  stone  roller  on  the  grinding  stone  or  mdUUl' 
still  known  over  Spanish  America  as  the  metote,  and  the  mod  baked 
into  thin  oval  cakea  called  by  Aztecs  ilaxedUi,  and  by  Spaniards 
U/tHtta,  which  resemble  the  dunaH  of  India  and  ^e  cat-c^e  of 
Scotland.  The  Mexicans  were  uso  skilfiU  makers  of  earthen  pots, 
in  which  were  cooked  the  native  beans  called  by  the  Spuish  frijoUs. 
and  the  various  savoury  stews  still,  in  vogue.  The  juice  extracted 
by  tapping  the  great  aloe  before  flowering  was  ftrmented  into 
an  intoxicating  drink  about  the  strength  of. beer,  ocUi,  by  the 
Spaniards  oliAtA  pulque.  Tobacco,  emoked  in  leaves  or  cane-pipea 
or  taken  as  snui(  was  in  use,  especially  at  feasts.  It  is  related  that 
in  old  times  Mexican  clothing  was  of  skins  or  woven  aloe  and  palm 
fibre,  but  at  the  time  of  the  conqueet  cotton  was  laxgely  cultivated 
in  the  hot  lands,  spun  with  a  spindle,  and  woven  in  a  rudimentary 
loom  without  a  shuttle  into  the  mantles  and  breech-cloths  of  the 
men  and  the  chemises  and  skirts  of  the  women,  garments  often  of 
fine  texture  and  embroidered  in  coloursi  Oraaments  of  gold  and 
Bflver,  and  jewels  of  polished  quartz  and  green  chalchihuite  were 
worn,— not  only  the  ears  and  nose  but  the  lipe  being  pieroed  for 
ornaments.  The  artificers  in  gold  and  silver  melted  the  metals  by 
means  of  a  reed-blowpipe  and  cast  them  solid  or  hollow,  and  were 
siso  skilled  in  hammered  work  and  chasine,  as  some  fine  specimens 
lemain  to  show,  though  the  famous  snimals  modelled  with  gold  and 
^ver  for,  feathers,  and  ecales  have  disappeared.  Iron  was  not 
nown,  but  copper  and  tin  ores  were  mined,  and  the  metals  com- 
tued  into  bronze  of  much  the  same  alloy  aa  in  the  Old  World,  of 
wluch  hatchet  bladee  and  other  instruments  were  made,  though 
war  uas  had  not  superseded  that  of  obsidian  and  other  eharp  stone 
Sues  for  cuttini^  shaving,  k/t,  Metals  had  passed  into  a  eurrei 
mr  trading  purpoaes,  eepedally  quills  of  gold-dust  and  T-shaj 
JMeoM  of  copper,  whue  cocoa-beans  furnished  small  Chan«.  1 
▼jw  siae  of  the  market-squarsa  with  their  snrroundiM  portoeofe,  and 
tte  importance  of  the  caravans  of  merchants  who  tnded  with  other 
aatuoa,  Uiow  thatiasrcaatils  had  liin^nto  aoma  proportioii  to 


miUtnyintMPiiti.  Kor  wia  tha  wealth  and  Inxory  of  Mexico  and 
surrounding  regions  without  a  corresponding  development  of  art. 
The  stone  seulptares  such  ss  that  lemaining  of  Xodiicalco,  which  is 
figured  by  Humboldt,  s*  well  ss  the  ornamented  woodwork,  feather^ 
mats,  snd  vssea.  are  no$  without  ^tistic  merit  The  often-cited 
poems  attributed  to  Kesahualeoyotl  may  not  be  quite  genuine,  but 
at  anv  rata  poefary  had  risen  above  the  barbaric  level,  while  the 
mention  of  baUa^  among  the  people,  court  odes,  and  the  chanta  of 
temple  choirs  would  induate  a  vocal  cultivation  above  that  of  the 
instrumentid  musio  of  drums  and  horns,  pipes  and  whistles,  the 
latter  often  of  potterr.  Solemn  and  gay  dances  were  f^quent,  and 
a  sport  called  the  bud-dance  excited  the  admiration  of  foreigners 
lor  the  skill  and  daring  with  which  groups  of-  p«|formers  dressed  as 
birds  let  themselvee  down  by  ropes  wound  round  the  top  of  a  hish 
mast,  so  as  to  fly  whirled  u  curdes  far  above  the  ground.  The 
ball-game  of  the  Mexicana,  called  tiadUli,  was,  like  tenuis,  the  pas- 
time of  princes  and  noblee ;  spedal  courts  were  built  for  it,  and  the 
ball  of  india-rubber  (perhapa  the  first  object  in  which  Enropesns 
became  acquainted  witn  tiiia  valuable  material)  might  not  be  touched 
by  the  handa,  but  was  driven  sninst  the  walls  by  blows  of  the  knee 
or  elbow,  shoulder  or  buttock.  The  favourite  game  of  vatoUi  has  been 
.already  mentioned  for  its  similarity  to  the  paekiai  of  modem  India. 
The  accounts  siven  by  Spanish  writers  of  the  Central  Americana 
in  their  state  after  the  Spanish  conqueet  are  very  ecantv  in  com- 
parison with  the  voluminous  descriptions  of  Aztec  life,  they  bring 
out  perfectly,  however,  the  fact  of  doee  connexion  between  Uie  two 
civimationa.  9ome  Central-American  peoples  were  actually  Mexican 
in  their  language  and  culture,  especially  the  Pipils  of  Guatemala  and 
a  laxge  part  of  uie  population  of  Micarsgoa,  but  these  were  descend- 
ants of  Aztecs  or  allied  peoplee  who  in  the  comparatively  modem 
timee  of  Aztec  power  invaded  and  colonized  theae  distant  countriea 
teee  Bttschmann,  AwUk,  OrUmamm,  viii.,  ix.).  With  regard  to  the 
Central- American  nations  proper,  eepecially  the  Mayas  of  Yucatan 
and  the  Quich^  of  Guatemala,  who  dwelt  in  the  cities  and  wor- 
shipped in  the  templee  of  Chichen-Itza  andUzmal,  Palenaue  and 
Copan,  the  problem  of  Azteo  connexion  la  deeper  and  ooacnrer. 
How  cloeely  related  theee  nations  were  in  institutions  to  the 
Mexicans  appears^  not  only  in  their  using  the  same  peculiar  weapons^ 
such  as  the  spear-thrower  and  the  toothed  club  or  maquahnitl,  but 
in  the  similarity  of  their  religious  rites,  such  ss  drawing  blood  from 
their  bodiee  as  an  act  of  penance,  and  sacrificing  human  victims  bj 
cutting  open  the  breast  and  tearing  out  the  heart;  the  connexion  is 
evident  in  sncn  special  points  ss  the  ceremony  of  marriage  by  tying 
together  the  garments  of  the  couple,  or  in  holding  an  ofiender'e  lace 
over  bnmiuff  chillis  as  a  punishment ;  the  native  legends  of  Central 
America  viake  mention  of  the  royal  ball-play,  which  was  the  same 
as  the  Mexican  game  of  tlachtli  already  mentioned.  At  the  same 
time  many  of  the  Central-American  customs  differed  from  the 
Mexican ;  thus  in  Yucatan  we  find  the  custom  of  the  youths  sleeping 
in  a  great  bachelor's  house,  an  arrangement  common  in  venous 
parts  of  the  world,  but  not  in  Mexico ;  the  same  remark  applies  to 
the  Maya  exogamous  law  of  a  man  not  taking  a  wife  of  his  own 
fiamily  name  (see  Diego  de  Lands,  Rdaeum  ds  Ttieatttn,  ed. 
Brasseur  de  Bonrbourg,  p.  140X  which  doee  not  correapond  with 
Mexican  custom.  "We  have  the  means  of  comparing  the  personal 
appearance  of  the  Mexicsns  and  Central  Americans  by  their  por- 
traits on  early  sculptures,  vases,  Ac  ;  and,  though  there  doee  not 
appear  any  elear  distinction  of  race-type,  the  extraordinary  back- 
doping  foreheads  of  such  figuree  as  those  of  the  bas-rdiefs  of  Pdenque 
prove  that  the  custom  of  flattening  the  dcull  in  infancy  prevailed 
m  Centrd  America  to  an  extent  quite  beyond  any  such  habit  in 
Mexico.  It  is  ttom  the  ruined  dtiee  now  buried  in  the  Centrd- 
American  forests  that  we  gain  the  best  information  as  to  the  nations 
who  built  them.  The  notion  sometimes  propounded  that  these 
fiunous  dtiee  were  of  great  antiouity  and  the  work  of  extinct  natione 
has  no  solid  evidence  ;  some  of  them  may  have  been  already  aban- 
doned before  the  oonqueet,  but  others  were  inhabited,  and  bv  the 
ancestors  of  the  Indiims  who  now  build  thdr  mean  huts  and  till 
their  patches  of  maize  round  the  relics  of  the  grander  life  of  their 
ancestors.  In  comparing  theee  ruins  through  the  districts  of 
Yucatan,  Chiapas,  Guatemda,  and  Honduras,  it  is  evident  that, 
though  they  ere  not  the  work  of  a  single  nation,  but  of  two  or  mors 
Wghly  distinct  in  lauffuage,  yet  these  nations  had  the  great  bond 
of  a  common  eystem  of  pictorid  or  written  characters.  One  epea- 
men  of  a  Centrd-Amencan  inscription  may  dve  a  ffenerd  idea  of 
them  dl,  whether  it  be  from  the  eculptuwd  fkcade  of  a  temde 
sketched  by  Catherwood,  or  fhnn  the  painted  deerskin  called  flie 
Dresden  Codex  (reproduced  in  Kingsborough),  or  from  the  ehaptar 
of  Diego  de  Lands  where  he  profiaeeee  to  explain  and  translste  the 
chaiaotersthemsdves.  Theee  consist  of  combinations  of  fiMss^drdeeb 
lines,  ke.,  arranged  in  compartments  in  so  complex  a  manner  that 
hardly  two  axe  found  alikew  How  thev  conveyed  their  meaniitt^ 
how.  AT  they  pietoiiallv  repreeented  ideas  or  spdt  words  in  the 
difhient  langnagea  of  the  country,  is  a  question  not  yet  answered 
in  a  oomplete  way;  Landa's  deeeription  (p.  820)  gives  a  table  of  a 
number  of  thdr  elements  ae  phoneticallv  representiug  letters  or 
^UaUsi^  hat,  though  there  may  boa  partidtrath  In  his  rulee,  they 
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%n  too  insaffidetit  or  too  errofiaoiiB  to  i«nr«  for  knj  gmeral  decipbeiw. 
xnent  Most  of  wbat  has  been  written  on  'this  enticing  subject  i» 
wortblesB,  bnt  a  promising  attempt  has  been  made  by  E.  S.  Holden, 
who  has  analysed  the  combined  figures  into  tbdr  elementary  lines 
{Firti  Annual  RepoH  of  Bureau  qf  Ethnology^  Smithsonian  Insti- 
tntion,  Washington,  1881 ;  see  also  Charencey,  JfOanges  cU  Philologu 
et  de  PaUograpkie  Amirieairus,  Paris,  1888).  One  point  as  to  the 
Central- American  characters  is  clear,  that  part  of  them  are  calendar- 
signs  recording  dates.  From  the  accounts^giTen  by  Landa  and  other 
writers  it  iis  plain  that  the  Central-American  calendar,  reckoning 
the  year  in  twentyei£[ht  periods  of  thirteen  da^  was  the  same  in 
its  principle  of  combining  ngns  as  that  of  Mexico  here  mentioned 
at  page  212.  The  four  leading  Maya  signs  called  kan,  mulue,  ix,  eauac 
corresponded  in  their  position  to  the  fonr  Azteo  signs  rabbit,  reed, 
flint,  house,  but  the  meanings  of  the' Maya  signs  are,  unlike  the 
Aztec,  very  obscure.  A  remarkable  feature  of  the  Central- American 
ruins  is  the  frequency  of  truncated  pyramids  built  of  hewn  stone^' 
with  flights  of  steps  up  to  the  temple  built  On  the  platform  at  topb 
The  resemblance  of  these  structures  to  the  oM  descriptions  and  pic- 
tures of  the  Mexican  teocallis  is  so  striking  that  this  name  is  habitu- 
ally given  to  them.  The  teocallis  built  t>T  the  Nahua  or  Mexican 
nations  hare  boon  mostly  destroyed,  but  two  remain  at  Huatusco 
and  Tusapan  (figured  in  Bancroft,  toI.  ir.  pp.  443,  456),  which  bear 
a  strong  resemblance  to  those  of  Palenque.  On  tiie  whole  it  is  not 
too  much  to  say  that,  in  spite  of  difl*erenGes  in  style,  the  best  means 
of  judging  what  the  temples  and  palaces  of  Mexico  were  like  is  to 
be  gained  from  the  actual  ruins  in  Central  America.  On  the.  other 
hand,  there  are  features  in  Central-American  architecture  which 
scarcely  appear  in  Mexican.  Thus  at  Uxmal  there  stands  on  a 
terraced  mound  the  long  narrow  building  known  as  the  governor's 
house  (Casa  del  Gobemador),  822.feet  long,  80  feet  wide,  96  feet 
high,  built  of  rubble  stone  and  mortar  facwl  with  square  blocks  of 
stone,  the  interior  of  the  chambers  rising  into  a  sloping^of  formed 
by  courses  of  stonework  gradually  overutpping  in  a  **  false  arch.'' 
ThB  same  construction  is  seen  in  the  buildings  forming  the  sides  of 
a  quadrangle  and  bearing  the  equally  imaginary  name  of  the 
nunnery  (Casa  de  Mo^jas);  the  resemblance  of  the  interior  of  one 
of  its  apartments  to  an  Etruscan  tomb  has  often  been  noticed  (see 
Fergusson,  History  cf  ArchiUetur^  rol.  i  ;  Viollet-le-Duc,  in 
Chamay).  Attempts  to  trace  the  architecture  of  Central  America 
to  direct  derivation  from  Old-World  types  have  not  been  successful, 
while  on  the  other  hand  its  decoration  shows  proof  of  original  inven- 
tion, especially  in  the  imitations  of  woodwork  which,  as  the  above- 
mentioned  architects  have  pointed  out,  passed  into  sculptured 
ornament  when  the  material  of  construction  became  stone  instead 
of  wood.  Thus  the  architectural  remains,  though  they  Iktl  actually 
to  solve  the  historical  problem  of  the  high  culture,  of  the  nations 
round  the  Gulf  of  Mexico,  throw  much  light  on  it  wheA  their 
evidence  is  added  to  that  of  religion  and  customs.  Whether  Mexican 
civilisation  was  a  barbaric  copy  of  that  which  flourished  in  the  now 
deserted  Central-American  cities,  or  whether  the  nations  who  built 
these  cities  themselves  raised  to  a  higher  level  a  civilisation  derived 
from  MeTicoi  two  things  seem  probable, —first,  that  the  civilisations 
of  Mexico  and  (Antral  America  were  pervaded  by  a  common  influence 
in  religion,  art,  and  custom ;  second,  that  this  common  element 
shows  traces  of  the  importation  ot/siatic  ideas  into  America. 

Amonff  v«rki  of  rflfennM  on  the  ancient  history  rad  rtTfUntloa  of  Mexico 
md  C«ntral  Ametlca  mtij  U  mcntionsd  H.  H.  Bueroft.  Tin  Btiw  lU&nSiZ 
Fatific  States  f^  North  AmirUa,  London.  1878-e  (contslnt  tho  BwJreomTlIlI 
wmnwry,  with  references  to  original    anthoritle^;   Bnsacnr  da  Boarbonrr 

1857-59 (a  ralnable  collection  of  matariato.  bat  the  anthor'a  oWTTlewaiS noatir 
faadful):  Prejcott.  HMor,  nf  th»  Omqunt  9f  Mexico:  ClaTigenrSiS  "2fc5 
«r«l  Metsico,  Ceiena,  1780  (oontalni  the  aoheUnce  of  earUeJ^rrttera/ancb  m 
Oomara,  Torquemada,  Acoets.  Botnrinl.  Ac).  For  apedal  topics  s-Lord  Klnn- 
boronich.  Antiqtimet  e/  Mexico,  London.  1881-48  (conialna  facalmUos  and  Intorl 
pretaUoaa  of  plctare-writinga,  the  native  chronicles  of  IiUUaochlU  and  Taaoao- 
moc,  a  reprint  of  Sahagun  Ac.);  A.  von  Ranholdt.  Fiim  do»  CerdUlkrm,  H 
MoHumenedet  Ptuptet  Indtgimot  de  lAm^iquo,  Paris.  ISltOfoslean  dTfllaatlon. 
ptonre-wrltlng.  calendar,  Ac.).  TVaTcto  and  descriptions  of  aatlAoltlca.  Ac  i-i 
Dnpalx  Od  XingBboroagh);  C  Nebel.  VUoo  IHutoreuo  y'ilrM«oMolee  M»r«  Im 
RcpUlica  Mvunna.  Parl^  1889:  F.  do  Waldeck.  Fe^*  rtlS^lTtf^KS^ 
logtque  dam  la  Pronince  d  Fttcatan,  Parte,  1888.  and  Palenqui etAutrm  JtntaM* 
Paris,  1866 ;  D.  Charcmy. CUH  et  Rminm  Am^lcat^e, avec  taau par Yloitot-UrDoc 
Paris,  1863:  J.  L.  Stephana.  rncUUnte  v  TtaoA  m  Cmtred  jlmrte.  te    Was? 


Itt  **i**-  ^■"*»'*  V  IVaerf  lis  raca/on.  Now  York.  18U;   BSttTjfa^, 
JJ^rfco^  New  York.  ISM;  !>!«•.  iliiaAMc,  or  IfixUo  emd  tko  Moxifan,,  London. 


IL  THE  BEPUBUC  OF  MEXICO. 

Mexico,  Aztec  MexiiU  ^  (Estadoe  Unidoa  de  Hezioo), 
te  a  federal  republic  in  North  America,  bounded  N.  by 
the  United  States  (Oalifomia,  Arizona,  and  New  Mexico), 
£.  bj  Texas  and  the  Gulf  of  Mexico^  S.  by  Guatemala  and 

>  In  this,  as  In  all  other  Asteo  names,  the  m  (or  » leptesents  the  English 
■onnd  th;  hence  MtaeilU  and  Mtxteo  should  ho  moperly  prononnoed 
Me»Mai,MMco.  Bnt  thar  do  not  wssr  to  hey*  STsr  been  so  pio- 
Bounced  by  the  Bpaalards,  who  natonlij  gava  to  the  »  lU  ocdiaair 
Spanish  sooad  of  ths  Gsnnan  dk 


British  Honduras,  vbere  tbe  boundary  lines  are  still  partly 
undetermined,  W.  by  the  Pacific  Ocean.  Lying  between 
33'  and  15'  N.  lat.  and  87*  and  117*  W.  long.,  Mexico 
rtretches  about  1950  miles  north-north-west  and  south- 
south-east)  with  a  mean  breadth  of  400  miles,  varying 
from  about  1000  in  26*  N.  to  130  at  the  narrowest 
part  of  the  Tehuantepec  isthmus.  It  has  a  coast-line  of 
nearly  6000  miles,— about  4200  on  the  Pacific  and  1600 
on  the  Atlantic.  The  seaboard  is  little  T&ried  either 
by  deep  inlets,  bold  headlands,  bibad  estuaries,  or  large 
ijands.  On  the  west  side  are  the  vast  Gulf  of  California^ 
in  outline  somewhat  resembling  the  Ked  Sea,  and  so  named 
by  some  of  the  early  navigators,  and  the  open  Bay  of 
Tehuantepec,  besides  the  smaller  inlets  of  Acaphlco  and 
San  Bias,  forming  two  of  the  finest  harbours  in  the  world, 
and  almost  the  only  safe  ones  in  the  republic.  On  the 
east  side  the  coast  is  mostly  beset  by  lagoons  and  sand- 
banks, with  no  good  havens,  Camptehe,  Vera  Cruz,Tampico^ 
and  Matamoras  being  all  little  better  than  open  roadsteads 
exposed  to  the  fierce  "nortes,"  or  north-easterly  gales,  that 
sweep  the  Gulf  of  Mexico  for  a  great  part  of  the  year.  Of 
headlands  the'  most  prominent  are  Capes  S.  Lucas  and 
Palmas  at  the  south  extremity  of  Lower  Califomia,  Cor- . 
rientes  south  from  San  Bias,  and  Catoche  in  the  north- 
east of  Yucatan.  Besides  this  peninsula,  which  projects 
north'uorth-east,  the  only  othen  is  that  of  Lower  California^ 
which  projects  south-south-east  parallel  to  the  mainland. 
Ilie  islands  are  few  in  number,  and  all  of  insignificant  size^ 
the  most  noteworthy  being  Tiburon  and  Angel  de  la  Guarda 
in  the  Gulf  of  California,  the  uninhabited  Revillagigedo 
group  in  the  Pacific,  and  Cozumel  off  the  Yucatan  coast 
Mexico  comprises  altogether  twenty-seven  confederatei 
states^  one  territory,  and  the  Federal  District,  with  areas^ 
populations,  and  chief  towns  as  under  :* — 
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Since  the  appearance  of  A.  -von  Huilaboldt's  classic 
work  on  Ifew  Spain,  as  Mexico  was  called  in  the  colonial 
time^  this  region  has  continued  to  be,  regarded  as  fonning 
a  main  link  in  the  vast  chain  supposed  to  stretch  ftcroes 
the  entire  length  of  the  American  continent  from  Cape 


ThMo  figarea,  in  tha  ahaanoe  of  sctentiflo  sarrcys  and  a  trast* 
worthf  canans,  ara  neceaiarily  inoT»  or  leai  approzimata.  The  aivai 
aro  thoM  of  Riploy  and  Dana,  haaed  on  A.  Garda  Caha'a  Carta  gmf 
ffn^fica  (Mexioo,  1874);  the  popolatioiis  of  tha  lUtae  and  oapitab  aia 
the  eetimatae  of  BmOiano  Boato  in  his  XUadiaHca  de  U  RmMica 
Ifoiaoiia  (Mezieo,  1880).  A  wiit«'  in  the  fVmat  of  Deeemher  7, 
1882,  eetimatia  the  whole  popnlatton  at  13,000,000,  machtoo  Ugh  a 
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9om  to  Bahring's  Strait.    But  more  leeent  research,  ^d 

sspeciail J  the  snryeys  made  bj  the  French  staff  dnring  the 

niUtary  operations  between  1361-67,^  have  shown  that 

;his  grand  generalixatioh  must  be  abandoned.    In  ren^ote 

nalogical  epochs^a  marine  channel  seems  to  have  flowed 

between  the  northern  and  sonthern  sections  of  the  New 

Worid  at  the  isthmus  of  Fanama^  while  Mexico  itself 

ftppeus  to    be    mainly  a  distinct    geographical   re^^on 

of  reUtively  recent  npheavaL     Here!  there  nowhere  exists 

a  continaoiia  mountain  range,  to  which  might  properly  be 

implied  the  deeignation  '*  Cordillera  of   the  Andes,"  an 

expression  which  in  any  case  is  not  current  north  of  the 

iithmns  of  Tehnantepea    Mexico  forms,  on  the  contra^, 

i  nst  table-land,  somewhat  in  ihe  shape  of  a  cornucopia^ 

TiUi  its  narrow  coid  tapering  to  the  south-southnBast^  its 

eocTex  and  ooncave  sides  facmg  the  Padfic  and  Atlaiitio 

respectively,  and  with  a  general,  inclination  northwards. 

Most  of  the  so-called  Cordilleras  are  merely  the  "  cumbrea" 

er  escarpments  of  this  plateau,  which  falls  abruptly  towards 

the  Atlantic,  and  through  a  series  of  well-marked  terraees 

(fcnnerly  lacustrine  baons)  towards  the  Fadfic    Thus  the 

carriage  road  from  the  capital  runs  in  tolerably  easy  stages 

nceesBvely  throu^  the  Tetla  (8000  feet),  MescaU  (5500), 

Papagallo  (1800),  and  Peregrino  (1600)  valleys  down  to 

Tepes  within  40  miles  of  the  seaport  of  San  Bias.    But 

Hit  southern  central  plateau  of  Anahuao  maintains  its  mean 

(fetation  of  7000  to  8000  feet  almost  everywhere  to  within 

33  or  40  miles  of  the  Atlantic.     Hence  the  railway  opened 

in  1873  between  Vera  Cruz  and  the  capital  has  had  to  be 

oiried  by  tremendously  steep  gradients,  to  a  height  of 

Bcarly  8000  feet  within  a  total  distance  of  263  miles.' 

The  general  but  gradual  northerly  tilt  of  the  table-land  is 

dkowu  by  the  altitudes  of  the  capital,  Durango,  Chihuahua, 

and  Paso  del  Norte  on  the  United  States  frontier,  which 

are  respectively  7600,  6630,  4600,  and  3800  feet 

At  Uie'  same  time  the  scarps  rise  in  many  places  con- 
ad^ably  above  the  mean  level  of  the  plateau,  which  is 
iteelf  intersected  and  broken  into  a  number  of  secondary 
"nSkyt  by  several  short  cross  ridges,  generally  following 
the  normal  direction  from  north-north-west  to  south-south- 
eut  The  most  continuous  range  is  the  Sierra  Madre  of 
the  Pacific,  which  may  be  traced  at  a  mean  elevation  of 
o?er  10,000  feet  from  dgaca  to  Arizona^  and  which  from 
Ooadalj^ara  to  the  northern  frontier  is  crossed  by  no 
carriage  roate.  Parallel  to  this  is  the  Lower  Calif  omian 
nnge  (Sierra  de  la  Giganta,  3000  feet),  which,  however, 
Ms  abruptly  eastwards,  like  the  Atlantie  escarpments. 
The  Oalifomian  peninsula  seems  to  have  been  detached 
inm.  the  mainland  when  the  general  upheaval  took  place 
vhich  prodnced  the  vast  chasm  now  flooded  by  the  Gulf 
of  California.  Corresponding  with  the  Sierra  Madre  of 
the  Pacific  on  the  west  are  the  more  interrupted  eastern 
loups  of  the  central  plateau,  which  sweep  round  the  Gulf 
of  Mexico  as  the  Sierras  Madres  of  Nuevo-Leon  and 
Tamaulipas  at  an  elevation  of.  about  6000  feet.  These  are 
crossed  by  the  carriage  routes  from  Tola  to  Tampioo 
(hi^est  pass  4820  feet),  from  Saltillo  to  Monterey  (3400), 
and  at  several  other  points. 

Of  the  central  cross  ridges  the  most  important  orogra- 
phically  and  historically  is  the  Cordillera  de  Anahuac,* 


^  The  lemlts  of  theM  rarreyi  an  embodied  in  the  CarUduJitxioui, 
tale  1 :  S.  000, 000,  publiahed  at  Parie  in  1878. 

'laihe  fltoepeet  puta  the  rnetn  U  261  la  100,  or  1881  feet  to  the 
Bflu  Tho  exact  eleration  of  the  capital  above  the  se*  at  Vera  Gnu 
«9PMn  to  bo  7650  feet^  or  80  more  than  Hamboldt*a  eattmate. 

'The  term  AnaAuae,  meaning  in  Aztec  "  near  the  water,"  aeema  to 
ttTtt  been  originally  reatricted  to  the  central-  laonatrine  baain  'of 
I^MchtitlaB.  Bat  when  the  Aztecs  leached  both  ooeanathejezUnded 
It  to  the  Padflc  coast  between  Tntatepee  and  Goatamala  (Anahnao- 
AroOuiX  and  to  the  Atlantio  coast  between  th^  AlTando  and 
&bMoeziven(Aaahmo-XkdaMo).    Ths.  original  «■•  of  ths  void  is 


which  surrounds  the  Mexican'  (Tenoc!itit!an)  and  Puebla 
valleys,  and  which  is  jrapposed  to  culminate  with  Popo- 
catepea  (17,853  feet)  and  Ixtacdhuatl  (15,705).«  But 
these  giants  belong  to  a  different  or  rather  a  more  recent 
System  of  igneous  upheaval,  running  from  sea  to  sea 
between  18*  59'  and  19*  12'  N.  in  almost  a  straight  line 
east  and  west,  consequently  nearly  at  right  angles  to  the 
main  axis  of  the  central  plateau.  The  line  is  clearly 
marked  by  several  extinct  cones  and  by  five  active  or 
quiescent  volcanoes,  of  which  the  highest  is  Popocatepetl, 
lying  south  of  the  capital  nearly  midway  between  the 
Pacific  and  Atlantic.  East  of  tlus  centr^  point  of  the 
system  ore  Citlaltepetl,  better  known  as  the  Peak  of  Orizaba 
n7,176  feet),  70  miles  inland,  and  San  Martin  or  Tuxtla 
(9708  feet)  on  the  coast  south  of  Vera  Cruz,  to  which 
correspond  on  the  west  the  recently  upheaved  Jorullo 
(4000  feet)  in  Michoacan,  Colima  (1^,800)  near  the  coast 
in  Jalisco,  and  the  volcanic  Revillagigedo  group  in  the 
F)EU»fic.  South  of  this  lino,  and  nearly  parallel,  are  the 
Sierras  of  Guerrero,  and  south  of  the  Tehuantepec  isthmus 
those  of  Oigaca  and  Soconusco  towards  the  Quatemala 
frontier.  In  the  same  direction  run  the  islands  of  Cuba 
and  Hayti,  which  probably  belong  to  the  same  Central- 
Aiberican  system. 

.  *  Mexico  is  thus  physically  connected  through  its  older 
plateau  *formations  with  the  North-American  table-lands, 
and  through  its  more  recent  volcanic  upheavals  with  the 
Central-American  igneous  region*  But  as  it  advances 
northwards  this  region  loses  in  underground  energy;  hence, 
notwithstanding  tiie  remarkable  upheaval  of  Jorullo  in 
1759,  the  Mexican  cones  show  little  signs  of  activity,'  and 
the  land  is  now  scarcely  ever  wasted  by  violent  earth- 
quakes. Such  phenomena  are  most  frequent  in  the  Puebla 
valley ;  but,  although  often  accompanied  by  the  peculiar 
underground  rumblings  known  as  bramidot,  they  are 
seldom  of  a  destructive  character.  The  natives  speak  of 
them    rather  as   temblorei,  or  **  tremblings,"  than  true 

In  a  region  where  lofty  ranges  and  plateau  forma- 
tions with  steep  escarpments  approach  almost  everywhere 
to  within  a  few  miles  of  the  coast,  little  space  is  left  for 
the  development  of  large  river  basins.  Most  of  the 
streams  are  little  more  than  mountain  torrents  rushing 
impetuously  from  terrace  to  terrace  seawards.    Many  also 


■till  current  amongst  the  natives  as  practically  synonymoos  with 
Central  MeziGO.  As  a  strictly  geographical  expression  it  la  vagnely 
and  often  incorrectly  used  by  modem  writers. 

*  This  elevation  is  based  dn  the  calculations  of  Hnmboldt,  Olennie, 
and  Gerolt ;  but  in  1857  Scnntag  assigned  an  extreme  height  of  over 
17,000  feet  to  the  highest  peak  of  IxtaccihnatL  PopocatepeU  is  nsnally 
snppoeed  to  be  the  highest  point  of  North  America ;  but  the  recent 
United  Statea  snrveys  have  transferred  this  honour  to  Mount  Eliaa  on 
the  Alaaka  coast,  which  appears  to  be  certainly  over  19,000  feet  high. 

*  Popocatepetl  emits  smoke,  whence  its  name,  meaning  in  Aztec 
"Smoking  Mountain,"  trompopoca  "to  smoke,"  and  tepetl  "  moun- 
tain." Since  the  oonqueet  three  eruptions  have  been  reported  (1619, 
1689,  1640} ;  but  the  geological  evidence  seems  to  indicate  that 
there  haa  been  no  volcanic  action  for  thousands  of  years.  Orixaba, 
whose  native  name  meana  "Star  Mountain,"  has  been  quiescent  since 
1666.  OoUma  still  fluently  ejects  ashes  and  smoke;  but  both 
JomUo  and  Tuztla  are  quiescent,  the  last  having  been  silent  since  the 
violent  eruption  of  March  2, 1798.  Even  the  Mal-pays,  or  hot  dis- 
trict round  Jorullo,  haa  cooled  down,  and  is  now  again  clothed  with 
vegetation.  . 

*  It  is  noteworthy  that  the  aeismic  waveaHow  normally  along"  the 
indicated  line  flrom  east  to  west,  thereby  oonfirming  Humboldt's  view 
that  under  about  19*  K.  there  is  a  deep  rent  in  the  earth>  crust, 
through  which  at  different  periods  the  underground  Area  have  broken 
at  rarioua  points  between  the  Qulfof  Mexico  and  the  Bevilla- 
gigedo  group.  "  Only  on  the  supposition  that  these  voleanoea,  which 
are  on  the  surface  connected  by  a  akeleton  of  volcanic  rocks,  are  also 
united  tindar  the  suxfkce  by  a  diain  of  volcanic  elements  in  continual 
activity,  may  we  aooonnt  for  tha  earthquakee  which  in  the  direction 
mantioiiied  causa  the  American  continent  ftom  the  Oulf  of  Mexico  to 
the  PadAo  OeeaiH  ioosdUate-atthaiaiDStlaM^lCEgloiMein,  p.  87). 
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flow  through  the  profoond  rocky  gorges  or  harraHetu,  m 
they  are  here  called,  which  form  a  cha^teristic  f eattire  of 
the  Mexican  table-lands.^  On  the  east  aide  some  of  these 
barrancas,  here  running  mostly  west  and  east,  attain  depths 
of  800  to  1000  feet  in  the  unfossiliferons  limestones  of 
that  region ;  and  even  on  the  west  coast  the  De  Beltran 
canon  is  flanked  by  sheer  rocky  walls  over  600  feet  hi^ 
Hence  the  riyers  are  almost  useless  for  irrigation  purposes, 
and  available  as  means  of  communication  only  for  short 
distances  in  their  lower  reaches,  where  they  flow  through 
the  narrow  alluvial  strips  of  level  coast-lands  to  the  se&» 
Even  the  Bio  Grande  del  Korte,  which  is  by  far  the 
largest,  and  which  forms  the  frontier  line  between  Mexico 
and  Texas,  is  navigable  by  large  vessels  only  for  a  few 
miles  above  its  port  of  Matamoras.  The  Bio  Grande  de 
Santiago^  the  largest  on  the  Pacific  side,  is  ahnost  every- 
where obstructed  by  falls  and  rapids.  On  tlus  coast  the 
next  in  importance  is  the  Mercala,  or  Bio  de  las  Balsas, 
which,  like  the  Panuco,  Alvaredo,  Coatcaooaks,  Gr^alva^ 
and  Usumacinta  flowing  to  the  Gulf  of  Mexico^  is  subject 
to  sudden  freshets  during  the  rains. 

At  this  season  the  waters  which  find  no  seaward  outlet 
are  collected  in  the  depressions  of  the  plateaus,  where 
extensive  tracts  remain  flooded  for  several  months  at  a 
time.  But  these  lacustrine  basins  of  the  Anahuae  and 
Chihuahua  table-lands,  standing  at  elevations  of  from  4000 
to  7000  feet,  are,  by  evaporation  under  semi-tropical  suns, 
rapidly  reduced  to  their  normal  level  The  diminished 
size  of  the  Anahuae  lakes  shows  that  since  the  conquest  a 
steady  process  of  desiccatioQ  has  been  going  on,  due  prob- 
ably to  the  reckless  destruction  of  the  upland  forests  by 
the  European  settlers.  None  of  these  likes  are  of  great 
size  except  Lake  Chapala,  which  is  traversed  by  the  Bio 
Grande  de  Santiago,  and  has  a  reputed  area  of  about  1300 
square  miles.  Amongst  those  of  the  plateau,  especially 
noteworthy  for  their  magnificent  scenery  are  Tezcuoo  and 
Chalco,  in  whose  sparkling  waters  are  reflected  the  sur^ 
rounding  volcanic  peaks  and  extinct  craters  of  the  Anahuae 
table-land,  with  a  background  formed  by  the  Cordilleras, 
whose  snowy  summits  rise  here  and  there  high  above  the 
dark  pine  forests  of  the  lower  slopes. 

In  the  higher  ranges  the  prevaiung  formations  are 
granites,  which  seem  also  to  form  the  foundation  of  the 
plateaus,  above  which  rise  the  traps,  basalts,  mineral- 
bearing  porphyries,  and  more  recent  lavas.  Hence  Lyell's 
theory  that  Mexico  consisted  originally  of  granitic  ranges 
with  intervening  valleys  subsequently  filled  up  to  the  level 
of  the  plateaus  by  subterranean  eruptions.  Igneous  rocks 
of  every  geologic  epoch  certainly  to  a  large  extent  form  the 
superstructure  of  the-  central  plateau.  But  the  Mexican 
table-land  seems  to  consist  mainly  of  metamorphic  forma- 
tions, which  have  been  partly  upheaved,  partly  inter- 
penetrated and  overlaid  by  igneous  masses  of  all  epochs, 
and  which  are  chiefly  represented  by  shales,  greywacke, 
greenstones,  silicious  schists,  and  especially  unfoasiliferous 
limestone.  All  these  formations  are  alike  remarkable  for 
the  abundance  and  variety  of  their  metalliferous  ores,  such 
as  silver,  silver-glance,  copper,  and  gold.  <j^neiss  and 
micaceous  schists  prevail  in  Oigaca  and  on  all  the  southern 
slopes  facing  both  oceans.  But  the  highest  ranges  are 
formed  mainly  of  plutonic  and  volcanic  rocks,  such  as 
granites,  syenites,  diorites,  mineral-bearing  trachytes, 
basalts,  porphyries,  obsidian,  pearlstone,  sulphur,  pumice, 
lavas,  tufa,  and  other  recent  volcanid  disdiarges.  Obsidian 
(i^t^  was  the  chief  material  formerly  used  by  the  natives 

^  "  Nmt  th«  mountain  nngei,  from  vhiclk  the  watsr  after  hnrj 
niua  nuhee  down  in  innnmerable  fonst  etreeme,  tlieee  nvisee  ere 
filled  with  incradible  repidit7  es  high  ee  80  feet,~tlie  totient  importing 
{tic)  treee  end  beering  ewsy  rookr  with  s  thnndsdng  noise  and 
jcesiifeible  power  **  (EgtoflMn,  pw  28). 


in  tne  manufacture  of  their  eutting  implemanta,  as  showa 
by  the  quarries  of  the  Oerxo  de  las  Navi^as  ("  Knife  Cliffy) 
near  Zimapan.  Vast  deposits  of  pumice  and  the  purest 
sulphur  are  found  at  Huichapa  and  in  many  of  the  cratera. 
But  immeasurably  the  most  valuably  rocks  are  the 
argentiferous  porphyries  and  schists  of  the  central  platean 
and  in  Sinaloa,  unless  they  are  destined  to  be  rividled  by  the 
auriferous  deposits  of  Sonora.'  Horizontal  and  stratified 
rocks,  of  extremely  limited  extent  in  the  south,  are  largely 
developed  in  the  northern  stsites)  and  chalk  becomes  very 
prevalent  towards  the  Bio  Grande  and  Bio  Gila  valleys. 
To  this  chalk  and  to  the  sandstones  are  probably  to  be 
referred  the  sandy  plains  which  cover  vast  tracts  in  North 
Mexico,  stretching  thence  far  into  New  Mexico  and  Texas. 
Here  the  Bolson  de  Mapimi,  a  vast  rocky  wilderness 
inhabited. only  by  wild  tribes,  occupies  a  space  of  perhaps 
50,000  squa*«  miles  in  Coahuila  and  parts  of  the  surround- 
ing states. 

None  of  tne  horisontal  layers  seem  to  be  very  rich  m 
ores,  which  are  found  mainly  in  the  metamorphic,  palaeozoic, 
and  hypogene  rocks  of  Durango,  Chihuahua,  and  the  south. 
Apart  from  Sinaloa  and  Sonora,  which  are  now  known  to 
contain  vast  stores  of  the  precious  metals,  nearly  all  the 
historical  mines  lie  on  the  south  central  plateau  at  eleva- 
tions of  from  5600  to  9500  feet.  A  line  drawn  from 
the  capital  to  Guanijuato,  and  thence  northwards  to 
the  mining  town  of  Guadalupe  y  Calvo  in  Chihuahua, 
and  southwards'  to  Oi^aca,  thus  cutting  the  main  axis 
of  upheaval  at  an  angle  of  45*,  will  intersect  probably  the 
richest  known  argentiferous  region  in  the  whole  world. 
The  central  group  of  mines  in  the  three  mineral  districts 
of  Guansjuato,  Zacatecas,  and  Catorse  (San  Luis  Fotosi), 
which  have  yielded  more  than  half  of  aH  the  silver  hitherto 
found  in  Mexico,  lie  between  21*  and  24*  30'  N.,  within  an 
area  of  about  IS.OOO  square  miles.  Here  the  Yeta  Madre 
lode  of  Guaniguato  alone  produced  £504,000  between 
1556  and  1803,  besides  £10,000  of  gold.  This  metal, 
however,  occurs  chiefly,  not  on  the  plateau  in  association 
with  silver,  but  on  the  slopes  facing  the  '  Pacific,  and 
apparently  in  greatest  abundance  in  Sonora,  near  the 
auriferous  region  of  N'ew  California.  In  recent  times  over 
half  o^  the  nlver  produced  in  the  whole  world  hss  been 
supplied  by  Mexico,  and  the  total  yield  of  the  precious 
metals  between  1537  sftid  1880  was  as  under  :* — 


Ool4. 

SIlTtr. 

TotaL 

16S7tol821 

1821  to  1880 

Total 

£14,000,000 
10,000.000 

£418,000.000 
180,000,000 

£432,000.000 
190,000,000 

£24,000,000 

£698,000,000 

£622,000,000 

Of  other  minerals  the  most  important  are  copper,  found 
in  a  pure  state  near  the  city  of  Gu^n^juato,  and  associ> 

'  OH  the  generel  character  end  dietribution  of  the  igneone  formatione 
Von  Egloffstetn  retaarks:  "Intimate  lelations  eziet  between  the 
metalUfennifl  and  non-metalliferous  porphyriea.  The  metalliferooe  por- 
phyry is  leea  fraqneltt,  bnt  conetitntee  the  most  important  formation, 
bearing  the  predooi  metali,  .  .  .  embracing  the  rich  lodes  of  Real-del- 
If  onte,  Paehnca,  Chico,  Gapula,  and  Santa  Boea,  all  of  great  richnese 
and  magnitude.  They  further  form  the  mineral  districU  of  Augan- 
gueo,  Oro,  Hnautla,  Itc,  and  part  of  the  mountains  of  Zimapan  and 
IsUpa-del-Oro.  The  lodee  found  la  this  porphyry  ere  characterized 
by  their  magnitude  and  the  conelstency  of  the  oree  they  contain.  .  .  . 
The  richeet  oree  of  natiTe  silrer  and  eulphuret,  chloride^  and  oxide  of 
silTer  eie  found  in  the  lodes  of  Realdel-Monte,  Pachuea,  end  SanU 
Rosa.  .  .  .  The  gold  seems  to  exist  in  small  particles  in  the  mete- 
morphie  porphyry  mountains,  whence  it  is  carried  by  the  rains  to  the 
ralleye  ee  the  rocks  become  disintegrated  "  (pp.  S-8). 

*  Tim»$  oorreepondcnt,  December  7,  1882.  Oaan^juato  nems  to  be 
BdU  the  gieateet  producer,  yielding  tnm  £1,600,000  to  £1,760.000 
yeerly,  although  the  great  Valeneiaaa  mine  ie  flooded,  and  of  the  hfin* 
died  op«ad  cnlj  flftsr-twosie  sow  irariced  (CMger)..  ^a  ^  ^ 
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Mlelioftcan,  and  elsewliere;  iron  in  immense  masses  in 
Hichoacan  and  Jaliseo,  and  in  Durango,  where  the  Qerro 
dd  Mercado  is  a  solid  mountain  of  magnetic  iron  ore^  lead 
associated  with  silver^  especially  in  Oajaca;  tin  in 
Uicholu:an  and  JaliB<5o;  sulphur  in  many  craters ;  platinum 
recently  found  in  Tlazcala  and  Hidalgo;  cinnabar  also 
recently  in . Mor^oB  and  X^uerrero;  ** steppe  salt"  in  the 
sandy  districts  of  the  north;  "bitter  salt"  at  Tepeyae; 
coal  in  limited  imantities  at  various  points ;  bismuth  in 
many  parts;  marble,  alabaster,  gypsum,  and  rock-salt  in 
great  abundance  throughout  the  pUtteau  and  the  sierras.  In , 
1882  there  t^ere  opien  altogether  569  mines  : — 541  silver, 
U  gold,  4  copper,  4  lead,  3  salt,  2  coal,  and  1  mercury.^ 

Intersected  about  midway  by  the  Tropic  ot  Cancer, 
and  stretching  across  seventeen  parallels  of  latitude, 
Mexico,  from  its  position  alone,  necessarily  enjoys  a  great 
diversity  of  climate.  But  from  its  peculiar  configuration 
this  feature  is  affected  far  more  by  the  relief  of  the  land 
than  by  its  distance  from  pole  or  equator.  This  is  especi- 
ally true  of  the  more  fertile  and  populous  section  lying 
within  the  torrid  zone,  where  three  distinct  climatic  regions 
are  distinguished,  not  according-  to  their  horizontal,  but 
according  to  their  vertical  position.  The  temperature 
falling  steadily  with  the  elevation  of  the  land,  which  here 
rises  rapidly  from  «ea-lev'el  to  nearly  18,000  feet  above 
the  surrounding  waters,  the  low-lying  coast-lands,  up  to 
about  3000  feet  on  the  scarps  and  terraces  of  the  central 
plateau,  are  comprised  widiin  the  first  zone  of  tterrcu 
calietUea,  or  "hot  lands."  Within  this  zone  are  included 
aO  the  stody.  and  marshy  tracts  fringing  the  Gulf  of 
Mexico^  the  lower  slopes  facing  eastwards  and  exposed  to 
the  hot  and  moist  winds  from  l&e  Caribbean  Sea,  and  most 
of  Yucatan  and  the  Tehuantepec  isthmus,  besides  the 
narrow  strip  between  the  uplands  and  the  Pacific  which 
broadens  northwards  along  the  east  side  of  the  Gulf  of 
Oalifomia.  Here  the  mean  temperature  varies  from  77** 
to  82**  Fahr.,  seldom  falling  below  60^  but  often  rising  to 
105**,  and  in  the  sultry  districts  of.  Vera  Cruz  and  Acapulco 
to  110^  The  extreme  .north-western  parts  of  this  region 
oome  almost  within  the  rainless  zone,  and  the  Californian 
peninsula  itself  is  subject  tb  excessive  droughts,  rendering 
it  almost  uninhabitable.  But  farther  south  Uie  'climate 
on  both  seaboards  may  be  described  as  humid,  hot,  and 
extremely  unhealthy,  especially  for  Europeans.  Yellow 
fever  «nd  black  vomit  are  here  endemic.  But  \hese 
scourges  are  at  least  compensated  by  a  magnificent  tropical 
vegetation  and  -extensive  virgin  forests  abounding  in 
valuable  timbers,  dyewoods,  and  medicinal  and  other 
useful  plants.  Of  the  114  species  of  trees  and  cabinet 
woods,  17  of  oil-bearing  plants,  and  .over  60  of  medicinal 
plants  and  dyewoodd  indigenous  to  Mexico,  and  often 
differing  specifically  from  kindred  varieties  in  Central 
and  South  America,  by  far  the  larger  part  are  repre- 
sented in  the  tierras  calientes.  Amongst  the  most  im- 
portant of  these  forest  plants  are  mahogany,  rosewood, 


^  Lorento  Cutro,  Mexieo  in  1882*  According  to  this  aathority  the 
total  yUld'  of  the  Mexican  •  tninei  between  1637  and  1880  was 
£776,276,000,  while  mnother  catimate  baaed  on  a  report  of.  the 
Mexican  mint  gives  it  at  £980,786,000.  Of  this  a  large  amount  has 
bien  coined  in  Mexico,  when  there  were  eleven  mints  at  work  in  1876, . 
wiiha  total  annual  yield  of  about  £5,000,000.  The  total  coinage 
rince  the  conquest  haa  been  estimated  as  high  as  £600,000,000,  not 
Bore  thaa  6  per  cent  of  this  being  gold.  With  regard  to  coal,  the  ex- 
iatenee  of  which  in  Mexieo  has  been  recently  denied  by  Mr  Bigelow  in 
Barptt'i  Magcutuu,  official  returns  for  1882  give  a  list  of  over  twenty 
places  where  it  haa  been  found,  thongh  nowhere  as  yet  in  large  quan- 
titiea.  Petroleum  also  appears  to  be  very  abundant  in  several 
localities.  Amongst  other  natural  products  mention  should  be  made 
of  amber^  found  on  the  Yucatan  coast.  Mineral  springs  are.  very 
BuneraoB  everywhere  on  the  plateaus  and  terrace-lands.  The  most 
fcnums  are  SI  Pellon  and  K.  Seflora  de  Ouadelupe  near  the  capital, 
«d  Afus  CaUsates  futbcr  north. 


copal,  caucho  ^indiarrubber)i  jalap,  sarsaparilllk,  and  vanilla. 
Here  also  maize,  supplying  Uie  staple  food  of  the  people, 
yields  prodigious  returns,  muHiplying  from  two  hundred 
to  four  hundred  fold,  and  affording  two,  thtee,  and  even 
ionr  successive  crops  within  the  year.  Rice,  indigo,  cotton, 
tobacco,  and  coffee  all  thrive  well,  while  sugar,  cocoa,  the 
banana,  and  several  varieties  of  beans  are  largely  cultivated. 
The  tobacco  of  Vera  Cruz  and  Tabasco,  the  coffee  of  Colima, 
and  the  cocoa  of  Oajaca  and  Chiapas  are  of  unrivalled 
excellence. 

To  the  "  hot  lands "'  succeed  ip  vertical  position  the 
tierras  templadaM,  or  **  temperate  lands,"  which  comprise 
all  the  higher  terraces  and  the  central  plateaus  themselves 
between  about  3000  and  8000  feet.  With  a  mean  temperti- 
ture  of  from  62*  to.  7Q*  Fahr.,  and  oscillating  between 
such  moderate  extremes  as  50*  and  86*,  this  region  enjoys 
one  of  the  very  finest  climates  on  the  globe.  The  Puebia 
and  Anahtiac  table-lands  are  described  by  enthusiastic 
travellers  as  *'  terrestrial  Edens,"  with  a  perennial  spring 
symbolized  by  the  evergreen  oak,  cedars,  and  many 
analogous  plants,  which  here  attain  their  greatest  perfec- 
tion. The  trimsition  from  the  lower  zone  is  often  very 
gradual;  and,  while  endemic  fevers  cease  altogether  at 
altitudes  of  2700  and  2800  feet,  the  tropical  flora  invades 
many  parts  of '/the  terrace  lands,  and  even  of  the  plateaus 
to  heights  of  4000  And  50pO  feet'  A  certain  uniformity 
is  thus  imparted  to  the  Mexican  landscape  by  the  wide 
range  of  the  maize,  wheat,  tobac<26,  vini^  doffee,  and  other 
plantations,  as  well  as  by  the  palms,  evergreens,  mango, 
olive,  orange,  lemon,  yucca,  and  an  endless  variety  of  Uie 
cactus  family,  one  specif  of  which  forms  hedges  20  feet 
high  on  the  Ahahuac  uplands.  The  central  zone  is  on  the 
whole  drier  than  the  southern  lowlands,  although  the 
scarps  facing  seawards  are  often  wrapped  in  the  fogs  and 
mists  of  the  intercepted  moisture-charged  atmospheric 
currents.  The  heaviest  recorded  rainfall  (90  to  lOO  inches) 
occurs  in  the  healthy  Huatusco  district  of  Vera  Cruz,  at 
an  altitude  of  4380  feet. 

In  the  highest  zone  of  tierroM  frias,  or  "  cold  lands," 
embracing  all  the  highlands  from  about  8000  feet  upwards, 
the  rainfsdl  is  five  times  less  than  on  the  tierras  templadasi 
Hence  "snow  rests  throughput  the  year  only  on  the  four 
most  elevated  peaks  of  Popocatepetl,  Orizaba,  Nevada  de 
Toluca  (15,000  feet),  and  Ixtaccihuatl.  Characteristic 
both  of  the  tierras  f rias  and  templadas  is  the.  maguey 
(Agave  mexicana),  whose  fruit  is  edible,  and  whose 
fermented  juice  has  from  time  immemorial  supplied  the 
famous  pulque,  'or  national  beverage,  of  the  Mexicans. 
From' the  fibre  of  the  heniquen,  an  allied  species,  is  pro- 
duced the  " SissJ  hemp "  of  commerce,  which  hasin  recent 
years  become  the  staple  export  of  Yucatan. 

Speaking  generally,  the  four  seasons  are  clearly  marked 
north  of  28*  N.  lat.  only.  South  of  that  parallel  they 
merge  in  the  estacion  de  las  aguasl  or  rfiiny  seaspn,  from 
May  to  October,  and  the  estacion  seca,  or  dry  seaspn,  which 
prevails  for  the  rest  of  .the  year.  The  rains  generally 
begin  on  the  eaat  coast,  gradually  moringf  westwards.  In 
the  Pacific  the  moist  atmospheric  currents  are  deflected 
northwards,   whence   the   striking  contrast  between  the 

>  On  the  Amilpas  platean,  which  stretches  south  of  Popocatepetl  at 
a  mean  height  of  6000  to  5400  feet,  *' coffee,'  sngar,  and  indigo  are  cnlti- 
vated,  and  most  of  the  tropical  firolta  grow  luxuriantly  "  (Egloflatein, 
p.  17).  The  same,  authority  girea  the  Umits  of  regeUtlon-  in  this 
region  at  12, 614  feet,  and  the  snow-line  at  14,960  feet.  He  ^obserres 
that  •'  nothing  is  more  surprising  to  .the  trayeller  than  the  rarieties  of 
climate  under  this  tone,  which  vary  according  to  the  different  elevationa 
abore  the  sea.  In  a  few  hours  we  desoended  from  the  cold  regions  of 
the  fir  and  the  oak,  on  the  heists  of  Oiumba,  to  a  hot  climate  ixsrra 
ealimie,  where  we  found  the  most  luxuriant  yegetatio^,  pawing  In 
that  short  time  through  succesaire  changes  of  the  most  dirersified 
sp<K:ies  of  trees,  plants,  birds,  insects  "^  (p,  22). 
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wooded  dopef  of  firitiali  Colombia  ft&d  the  treeless  crests 
of  the  arid  Lower  Califomiaii  peninsula. 

In  its  fauna  no  less  than  in  its  flora  Mexico  forms 
a  land  of  transition  between  North  and  Central  America. 
In  common  with  the  north  it  has  several  varieties  of  the 
bear,  the  wolf,  coyote,  skunk,  bison,  squirrel,  beaver, 
marten,  otter,  rattlesnake,  heloderm,^  mocking-bird,  and 
many  wild  fowl ;  while  its  monkeys  (five  species),  puma, 
jaguar,  ocelot,  sloth,  tapir,  alligators  (two  species),  iguana, 
bM,  scorpions,  tarantulas,  and  numerous  brilliantly  coloured 
parrots,  trogons,  and  humming-birds  connect  it  with  the 
southern  regions.  Peculiar  to  Mexico,  and  distinguishing 
it  from  most  tropical  and  subtropical  lands,  are  its  song- 
sters, of  which,  besides  the  mocking-bird  (zeuamtl),  as 
many  as  twenty  species  have  been  enumerated*  The 
coasts  are  well  supplied  with  fish  and  turtles,  while  the 
pearl  fisheries  of  the  Qulf  of  California  continue  to  be  a 
source  of  wealth  to  that  otherwise  unproductive  territory, 
yielding  in  1875  pearls  to  the  value  of  £16,000,  and 
X28,000  worth  of  shells.  All  the  European  domestic 
animals  thrive  well,  and  vast  herds  of  cattle,  horses,  and 
sheep  are  found  on  the  well-stocked  ranches  of  the 
northern  states.  Here  somoT  of  the  more  prosperous 
breeders  own  from  twenty  to  thirty  thousand  head  of 
oxen,  and  next  to  the  precious  metals  hides  and  cattle 
are  among  the  chief  articles  of  export. 

But  in  the  south  stock-breeding  yields  eveiywhere  to 
agriculture  as  the  chief  occupation  of  the  people.  Being 
largely  volcanic,  the  soil  is  here  extremely  fertile  wherever 
water  can  be  had  in  sufficient  quantities  for  irrigation 
purposes.  Next  to  maize,  which  with  beans  and  chilli 
forms  the  almost  exclusive  food  of  the  Indians,  the  most 
important  crop  is  probably  sugar,  of  which  over  60  million 
pounds  are  annually  produced  in  the  state  of  Morelos  alone. 
Cofffie  is  extensively  cultivated  on  the  lower  slopes,  and 
now'exported  in  considerable  quantities,  especially  to  the 
United  States.  The  tobacco  and  cotton  crops  are  yearly 
increasing  in  importance,  while  from  the  maguey  is 
extracted,  besides  pulque,  a  spirit  called  mezcal  to  the 
annual  value  of  about  £750,000.  The  aborigines  are 
[iartly  employed  as  free  labourers  on  the  plantations,  and 
partly  hold  small  plots  liable  to  a  light  Government 
tax.  The  food  crops  thus  raised  were  valued  in  1873 
At  £14,500,000,  the  agricultural  produce  at  £30,000,000, 
and  the  landed  property  at  £85,000,000,  but  the  last 
Item  was  estimated  by  the  mii^ster  of  finance  at  fully 
2hree  times  that  sum.  The  value  of  arable  freehold  knd 
was  stated  in  1882  to  be  from  £1  to  £3  per  acre,  accord-- 
ing  to  iti  proxmuty  to  or  remoteness  from  rivers. 

Of  the  industricfl  strictly  so  caHed,  those  directly  connected  with 
^T1cultulal  interests  hare  al^ne  acquired  any  considerable  derelop- 
ment.  Such  are  sugar  refining,  carried  on  on  a  vast  scale,  espcci- 
Mly  in  Morwlos  .  brewing  and  distilling,  chiefly  from  maguey;  paper- 
making  fmrn  various  pulpe  and  fibres  ;  grist  mills  and  sawmills, 
especially  in  Puebla,  QuereUro,  GuadaU^ara,  and  Saltillo.  A  few 
iron  foundries  have  been  at  work  for  some  years,  and  stout  hand- 
Woven  cotton  and  woollen  fabrics  are  produced  in  many  of  the  Urge 
towns.  The  re(x)Zos  (shawls)  of  Loon  and  Salvatierra  have  a  wide 
repute,  while  Tcxcoco  and  Puebla  are  noted  for  their  porcelain  and 
glass  ware.  'Among  the  petty  industries  are  clay  and  rag  figures, 
artificial  flowerj,  wooden  tors,  and  ffold  filigree  worlc,  in  the  produc- 
tion of  whfch  the  natives  often  display  remarkable  taato  and  skilL 

Bute  1  these  manufactured  wares  ara  solely  intended  to  supply 
the  local  «-ant8,  so  that  the  exnorti  hare , hitherto  been  restricted 
almost  exc  lusively  to  the  produce  of  the  land,  and  of  the  mines. 
Of  the  former  the  chief  items  are  cofl-ee,  Sisal  hemp,  tobacco, 
bides  lumlior,  cochineal,  indigo,  and  other  dyes,  sarsaparilla, 
vanilla,  on  hil,  mdia  rubber.  But  the  precious  meUls  still  continue 
to  coni»titute  fully  two-thirds  of  all  the  exporu,  which  in  1882  bad 
a  toUl  estimated  value  of  about  £6,000,000.     jn  the  aame  year  an 

i<  *  ^  •Ff*n»«n  of  this  curious  creature,  tha  only  known  venomous 
i  f -«  ^  '^•^^^^^^  tu*p$Umn\  reftehed  the  London  Zoologleal  Gardens  in 
1882;  Its  habiUt  is  the  north  of  Mexico,  and  New  Mezloo.  Arisona, 


equal  sum  represented  the  imports,  the  leading  ttems  of  vlii^  ««• 
cotton,  linen,  silk,  and  woollen  goods,  metals,  nard  ware,  niM^mery. 
and  provisions.  Although  diplomatic  and  consular  relatioos  with 
Great  Britain  hare  been  suspended  since  1867,  that  country  atill 
continues  to  enjoy  by  far  the  largest  share  of  the  foreign  trade, 
taking  aboat  £2,000,000  of  the  exports,  and  sending  in  retnra 
about  two-thirds  of  all  the  imports,  for  1882.  Next  in  importance 
in  descending  order,  is  the  trade  with  the  United  States,  FxBBce, 
Oermanv,  Spain,  snd  Columbia. 

Probably  four-fifths  of  the  exchanges  now  jtass  through  Yen 
Cruz,  which,  since  the  opening  of  the  railway  to  the  Anahnae 
plateau,  has  become  the  natural  out -port  of  the  capital  and  all  ih» 
central  states.  It  is  connected  by  several  lines  of  oceau  steamen 
with  Liverpool,  Southampton,  St  Kazaire,  and  the  Atlantic  States 
of  North  America.  On  the  Pacific  seaboard,  when  the  tnde  is 
largely  in  German  hands,  Acapuico  and  the  other  porta  also  enjoy 
regular  steam  communication  with  San  Frandsoo  and  Panamaw  No 
accurate  returns  are  available' of  the  shipping ;  •Imt  tha  yearly 
arriTals  in  all  the  Mexican  ports  are  stated  to  average  about  five 
thousand,— not  »ore  than  one-fifth  under  the  national  flag. 

Till  recently  the  means  of  internal  locomotion  were  mainly 
limited  to  the  wretched  bridle-patha  from  the  central  plateau  over 
the  sierras  and  terrace-lands  down  to  a  few  points  on  both  coasts, 
and  to  twent;^-four  regular  lines  of  diligences  under  one  manage* 
m^nt  But  since  the  completion  of  the  line  from  Vera  Cruz  to  tiie 
capital,  with  a  branch  to  Puebla,  the  Mexican  railway  svstem  haa 
acquired  a  considerable  development  The  Inter-Oceanieline  across 
the  Tehuantepec  isthmus  is  in  progress  ;  the  Great  Central  Trunk 
lino  running  northwards  through  Chihuahua  will  ere  lonz  effect  a 
junction  with  the  North  American  net  work;  and  at  the  end  of  1882 
there  had  been  opened  to  traffic  altogether  2219  milea  For  that 
year  the  number  of  passengere  carried  was  8,250,000,  and  of  mer- 
chandise 273  million  tons,  with  net  earnings  £940,000,  or  £800  per 
mile.  Still  more  developed  is  the  telegraph  system,  which  b  now 
extended  to  all  the  state  capitals,  and  through  the  Mexico-Mata- 
nioras  line  to  the  United  States  and  the  rest  of  the  world.  The 
8150  miles  open  in  1882  fomarded  760.000  messages,  or  in  the 
proportion  of  8  per  100  inhabitants. 

For  the  same  year  the  estimated  reTenne  was  £6,140,000, 
and  expenditure  £6,300,000.  The  foreign  debt  is  stated  to  be 
£19,600,000,  and  the  internal  about  £10,000,000,  or  altogether  at 
the  rate  of  £3  per  head  of  the  population.  Most  of  the  foreign 
debt  is  owned  in  Enfflsnd,  but  the  British  claims  bad  long  been 
practically  rcpudiatea  by  the  Mexican  Government.  At  the  end  of 
1882,  however,  a  semi-ofRcial  Jiigge^tion  was  made  that  a  settle- 
ment might 'bo  cfTccted  by  Mexico  paying  1  per  cent  on  the 
capital  for  the  first  ten  years,  2  for  the  second,  and  3  there- 
after, the  whole  sura,  amounting  to  £16,000,000,  to  be  liquidsted 
in  fifty  yeara.*  The  revenue  is  chiefly  derived  from  the  customs, 
and  about  £1,750,000  of  the  oxiionditure  is  absorbed  by  the  army, 
the  peace  footing  of  which  is  22,500  men  of  all  arma  Beyond  a 
few  coastguard  ateamers  maintained  mainly  for  revenue  purposes^ 
there  is  no  navy.  An  indication  of  financial  improvement  is 
afforded  by  the  establishment  in  1882  of  the  Mexican  National  Bank 
by  a  French  company  with  a  capital  of  £4,000,000.  This  bank  is 
privileged  to  issue  paper  money  up  to  £12,000,000,  in  return  allow, 
ing  the  supreme  executive  to  overdraw  their  account  up  to 
£2,000,000.  A  further  symptom  of  revival  ia  presented  by  the 
increasing  business  of  the  general  post-office,  which  in  1880 
forwarded  4,406,000  lettera  and  packages  through  873  offices. 

Education  also  has  made  marked  progress  since  the  final 
separation  of  church  and  state  in  1857.  In  that  year  the  old 
nniveraity  of  Mexico,  a  purelit  ecclesiastical  institution  after  the 
model  of  Salamanca  and  the  Sorbonne,  was  abolished,  or  rather  was  re- 
placed by  special  schools  of  law,  medicine,  letters,  agriculture,  mines^ 
sciences,  fine  arts,  and  commeree,  and  a  military  college.  These, 
as  well  as  numerous  lower  schools,  including  two  hundred  in  the 
capital  alone,  are  all  maintained  by  the  state,  while  national  schools 
are  supported  by  public  grants  in  all  the  larae  towns,  and  higher 
iu&titutions  in  the  capitals  of  the  several  states.  There  are 
in  all  nearly  five  thousahd  public  schools,  besides  establishments 
for  the  deaf  and  dumb,  the  olind,  and  j'uvenile  delinquents,  and 
numerous  charitable  foundstions  maintained  by  voluntary  eon tri« 
butions. 

Koman  Catholicism,  which  under  the  Spanish  rale  was  alone 
tolerated,  continued  after  the  separation  to  be  the  state  reli^oa 
till  1857.  Since  then,  while  aJl  churches  enjoy  equal  protection, 
none  are  officially  recognized.  The  great  majority  of  th»  /niiot 
JideUs,  mestizoes,  and  Creoles  still  adhere  at  least  outwardly  to  the 
Roman  Church,  which  is  administered  by  a  hierarchy  of  three  arch- 
bishops (Mexico,  Morelia,  and  Guadalajara)  and  twelve  bishops. 
But  by  the  organic  laws  of  1856  and  1859  all  ecclesiastical  estates^ 
at  one  time  comprising  oTer  one-third  of  the  soil,  wen  nationaliied. 


'  This  advance  towards  a  settlement  was  put  forward  ia  the  Two 
lUpubliet  of  December  6,  1882,  a  Mexican  journal  which  raflecU 
the  views  of  the  Govemmegt,^.,a|]ji||^te|gj)fJpr^BM^. 
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6^  rtfnUr  cleivy  mtpprened,  and  their  monasteries,  together  with 
ill  otoe^  snpernuoos  ecclesiastical  structures,  appropriated  by  the 
iut&     Dnrug  the  Isst  few  jearo  American  Frotestant  missions 
hivtt  efaumed  some  partial  scocess,  and  the  so-called  "Church  of 
ksss,"*  an  tindenominational  body  of  a  somewhat  original  type, 
L:^  £6and  a  number  of  adherents,  especially  on  the  Anannac  table- 
bcl     But  the  Indios  bravoSt  or  uncivilized  abori^nes,  eveiywhere, 
follow  the  old  spirit  worship,  while  the  Christianity  of  the  Fideles 
is  little  more  than  a  cloak  for  the  continuous  practice  of  the  former 
Aztec  heathenism.     The  pomp  of  the  Roman  ntual  is  su])plemented 
br  the  feasts  of  the  national  worship,  and  the  Pagau  deities  of  the 
oil  cult  are  atill  represented  by  the  saints  of  the  Koman  calendar.^ 
Mexico    constitutes    at    present    a    confederation    of 
states  modelled  on  that  of  the  North-American  Union, 
and  administered  according  to  the  constitution  of  1857  as 
amended  in  1873-74.     By  popular  suffrage  are  chosen  the 
president,  the  upper  house  (fifty-two  members),  and  the 
r:preme  jufticiary  for  four  years,  and  the  lower  house  (two 
hundred  and  twenty-seven  members)  for  two  years.      The 
senate,   abolished  in   1853,  was  restored  in   1874,  and 
the  chief  justice  is  ex  officio  vice-president.     The  federal 
states,  which  are  divided  into  a  number  of  administrative 
districts,  enjoy  full  autonomy  in  all  local  matters.     The 
several  constitutions  are  modelled  on  that  of  the  central 
government,  and  Uke  it  comprise  three  departments — 
legislative,  executive,  and  judicial.     Each  state  is  repre- 
sented in  the  federal  congress  in  the  proportion  of  one 
member  for  every  80,000  inhabitants,  and  in  the  federal 
senate  by  two  members  elected  by  suffrage  in  the  local 
congress.     All  external  affairs  and  questions  of  general 
interest  are  reserved-  for  the  central  government.     The 
constitution  as  now  established  thus  represents  in  theory 
the  complete  overthrow  of  medisevalism,  and  the  absolute 
triumph  of  the  new  ideas  which  in  the  Old  World  are 
stiil  in  so  many  places  struggling  for  the  ascendency. 

It  is  this  struggle  between  privilege  and  popular 
rights  that  lends  its  human  interest  to  the  olherwise 
monotonous  record  of  unresisted  oppression  and  apparently 
umless  revolutions  which  characterize  the  early  and  the 
later  periods  of  Mexican  history,  from  the  overthrow  of  the 
native  rule  down  to  the  present  day.  The  early  or  colonial 
f-eriod  covers  exactly  three  hundred  years, — from  the  death 
in  1521  of  Guatemozin,  last  of  the  Aztec  emperors,  to  the 
withdrawal  of  the  last  Spanish  viceroy,  Don  Juan  O'Donoju, 
in  1821.  During  these  three  centuries  the  attitude  of  the 
masses  was  one  rather  of  sullen  submission  than  of  active 
resistfnpe  to  grinding  oppression.  By  the  Spanish  Govem- 
mtot  Mexico  was  looked  on  merely  as  a  vast  metalliferous 
region,  to  be  jealously  guarded  against  foreign  intrusion 
and  worked  exclusively  for  the  benefit  of  the  crown.  The 
natives  were  evangelized  chiefly  for  the  purpose  of  being 
employed  as  riaves  above  and  below  ground,  and  thus  was 
introduced  from  the  West  Indies  the.  system  of  reparti- 
9ifnto8y  or  distribution  of  the  aborigines  on  the  plantations 
»nd  in  the  mines.  But,  while  this  system  proved  fatal  to 
the  natives  of  Cuba  and  Hayti,  where  it  had  to  be  replaced 
t>y  negpo  labour,  the  hardier  populations  of  the  Ani^huac 
plateau  successfully  resisted  its  blighting  influences.  It 
proved  in  fact  more  disastrous  to  the  oppressor  than  to  the 
oppressed.  In  those  days  Spain  was  commonly  compared 
to  a  sieve,  never  the  richer  for  all  the  boundless  wealth 
•Irawn  from  the  New  World.  But  the  aborigines  derived 
at  least  some  advantage  from  contact  and  partial  fusion 

'On the gOMral  state  of  religion  in  Mexico  Bates  well  remarks:— 
TT»e  edacated  daaees  conform  to  the  outward  ceremonies  and  ordi- 


J»aces  of  the  church,  while  faiwardly  bcIieTing  little  omothing  of  iU 
j»pna>.  The  lower  grades  of  society  are,  on  the  other  hand,  steeped 
fi  the  most  growlling  superstition,  intensified  by  many  traditional 
todiin  remiiriscencet.  This  section  of  the  community  yields  a  blind 
(tedicDce  to  the  cleigy,  notwithstanding  the  severe  laws  with  which 
weGoTemment  has  endeavoured  to  counteract  the  influence  of  the 
pioti.  Et«i  io  noently  as  1874  a  genuine  esse  of  witch* 
leesmd  in  lienoo/U-CVNtraMtMrtco,  p^  84. 


with  a  people  of  superior  cultoie.  Thia  fusion,  which  may 
be  regarded  as  the  chief  outcome  of  the  colonial  admini* 
stration,  has  contributed  to  the  formation  of  the  present 
exceedingly  complex  Mexican  nationality,  in  which  the 
Indian  continues  to  be  the  predominating  element  Taking 
the  whole  population  at  less  than  ten  millions,  liM  ethnical 
distribution  appears  to  be  at  present  as  under : — 

l;  Fnll-blood  Indians ^  5,000,000 

2.  Mestizoes  (half-caste  Indians  and  whites) 8,000,000 

8.  Creoles  (whites  of  Spanish  descept) 1,500,000 

4.  Gachnpines  *  (Spaniards  by  birth) 60,000 

5.  OthQr  Europeans  and  Americsms 100,000 

6.  Full-blood  negroes ^..,       10,000 

7.  Zambos  or  "Chinos"  (Indo-Africans) ,       46,000 

8.  Mulattoes  (Eurafricans) 6,000 

Under  the  Spanish  administration,  which  was  marked  on 

the  surface  by  few  stirring  events,  such  as  warlike  expedi- 
tions, civil  strife,  or  serious  internal  troubles,  Mexico,  or 
New  Spain,  formed  a  viceroyalty  at  one  time  stretching 
from  the  isthmus  of  Panama  -to  Vancouver's  Island. 
Antonio  de  Mendoza,  appointed  in  1535  after  government 
by  audieneicu  had  proved  a  signal  failure,  was  the  first  of 
sixty-four  viceroys  who  ruled  with  almost  autocratic  power, 
but  scarcely  any  of  whom  has  left  a  name  in  history.  Don 
Juan  de  Acuiia  (1722-34)  is  mentioned  as  having  been  the 
only  native  American  among  them,  and  Don  Juan  V.  Q 
Pacheco  (1789-94)  had  at  least  the  merit  of  betraying 
some  regard  for  the  social  welfare  of  his  subjects.  Under 
him  a  regular  police,  the  lighting  and  draining  of  towns, 
and  other  municipal  improvements  were  introduced. 

But  down  to  the  early  years  of  the  present  century  all 
emoluments  in  church  and  state,  most  o{  the  large  planta- 
tions, of  the  mines,  and  of  the  commerce  of  the  country, 
continued  to  be  monopolized  by  the  privileged  g%chupihes, 
whom  the  Creoles  and  mestizoes  had  already  begun  to  regard 
as  aliens.  Hence  the  first  reactionary  movements,  stimulated 
by  Napoleon's  deposition  of  King  Ferdinand  and  arrest  of 
the  viceroy  Hurrigaray  in  1808,  were  aimed  rather  against 
odious  class  distinctions  jmd  the  intolerable  oppressioi)  of 
these  aliens  than  against  the  abstract  rights  of  the  Spanish 
crown.  The  long  smouldering  spirit  of  discontent  at  las( 
brok^  into  open  revolt  in  1810  at  Guanajuato,  under  the 
leadership  of  Don  Miguel  Hidalgo.  After  his  defeat  and 
execution  in  1811,  the  struggle  was  continued  by  Morelos, 
who,  like  Hidalgo,  was  a  priest,  and  shared  his  fate  in 
1815.  But  he  had  already  called  a  national  assembly  at 
Cihilpanrinco,  and  by  tiiis  body  Mexican  independence  was 
for  the  first  time  proclaimed  in  1813.  A  guerilla  warfare 
kept  the  national  spirit  alive  till  a  fresh  stimulus  was 
given  to  it  by  the  Spanish  revolution  of  1820.  Under 
the  leadership  of  the  *^  Liberator  "  Iturbide,  Mexican  inde- 
pendence Tvas  again  proclaimed  on  February  24, 1821,  and 
the  same  year  the  capital  was  surrendered  by  O'Donoju, 
the  .last  of  the  viceroys  But  even  after  the  revolt  had 
thus  been  crowned  with  success  a  change  of  penonnel 
rather  than  of  system  was  contemplated ;  nor  was  Iturbide 
proclaimed  emperor  until  the  Mexican  cr6wn  had  been 
declined  by  a  royal  prince  of  Spain. 

Almost  simultaneously  with  this  event  the  republican 
standard  had  been  raised  by  Santa  Anna  at  Vera  Crux 
(December  1822).  Thus  the  nation  had  no  sooner  got  rid 
of  foreign  rule  than  it  became  torn  by-  internal  dissension. 
But  henceforth  the  struggle  is  not  so  much  against  the 
privileged  classes  as  between  Conservative  and  Liberal 
principles, — the  former  represented  chiefly  by  the  church 
and  the  superstitious  populace,  the  latter  by  the  more 
enlightened  but  not  less  unscrupulous  sections  of  the  com- 
munity. From  both  the  Indios  Bravos,  that  is,  about  a 
third  of  the  whole  population,  hold  entirely  aloof,  and  tak9 
advantage  of  the  public  disorders  to  continue  their  aggrea- 
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rive  warfare  againtt  all  alike.^'  Events  now  foUow  in  qniclc 
knoceflsion,  and  as  many  as  tliree  hundred  succ^ul  or 
abortive  ipvolutions  are  recorded  daring  the  brief  bnt 
stormy  life  of  Mexican  national  independence.'  But  amid 
the  confusion  of  empires,  republics,  dictatorships,  and 
military  usurpations,  succeeding  each  other  with  bewilder- 
ing rapidity,  the  thoughtful  student  will  still  detect  a  steady 
progress  towards  the  ultimate  triumph  of  those  Liberal 
ideas  which  lie  at  the  base  of  true  nationi&l  freedom.  A 
brief  tabulated  summary  of  the  more  salient  incidents  in 
this  eventful  struggle  must  here  suffice  :- 
1821-23.  MezicAD  independento  acknowledged  by  Spain ;  regency 

under  Itnrbide;  who  (1822)  is  elected  hereditary  constitu*. 

tional  emperor;  in  December  Santa  Anna  proclaims  the 

Tepablie  in  Yera  Cruz. 
182(-24.  Proviaional'  Government;    Itnrbide   abdicates;    exiled, 

withdraws  to  London,  bnt  returning  .is  shot  (1824). 
1824.  First  Liberal  constitution,— **ActA  Constitutiva  de  la  Federa- 

cion  Mexicana,"  then  comprisincr  nineteen  states  and  five 

territories;   first  president  D.   Felix  Victoria,  known  as 

"Guadalupe  Victoria." 
1828-30.  Cc-itested  presidencies  of  redraza,'  Guerrero,  «nd  finsta- 

••terte 
1886   React  on  of  the  church  party ;  constitution  of  1824  abolished  ; 

the  confederate  states  fused  in  a  conttolidated  republic  under 

Santi  ^Anna  as  president,  but  practically  dictator. 
1888  Texas  refusing  to  submit  flecedes,  defeats  and  captured  Santa 

Anna. 
1887.  Santa  Anna  retuiixing  resumes  office. 
1880.  Bravo's  brief  presidencT  followed  by  much  anarchy. 
1841-44.  Santa  Anna's  first  dictatorship  with  tMo  others 

1844.  Constitution  restored  with  Santa  Anna  president ,  banished 

same  year,  he  is  succeeded  by  Canalizo. 

1845.  Herrera   president ;  disastrous  war  with  United   States  to 

recover  Texas. 

1846.  Santa  Anna  again  president 

1848  Treaty  of  Guadalupe ;  California  and  Neu  Mexico  ceded  to 
United  States. 

1858  Santa  Anna's  second  dictatorship;  treaty  of  Mosilla  fnegotiatod 
by  Gadsdfn)  ceding  extensive  territory  to  United  States  and 
reducing  Mexico  to  its  present  limits ;  great  financial  embar* 
maament ;  "Plan  of  Ayutla" ;  flight  of  Santa  Anna  followed 

•  by  universal  chaos. 

1856.  Provisional  Government  under  Prosidfnt  Comonfort 

1856  Constitutional  convention;  radical  reforms;  inptare  with 
Spcin. 

1 867.  Liberal  constitution  of  March  11  ;  suspended  December  1 ; 
Comonfort  dictator ;  tlie  reaction  supported  by  the  church, 
large  part  of  the  army,  and  all  Conscrvntivcs;  opposed  at 
Vera  Cruz  by  Yico-president  Benito  Juarez  at  the  head  of  the 
"Pufos,"  or  advanced  Liberals;  the  "War  of  P.eform" 
begins,  and  lasts  till  1860. 

1858-60   In  the  capital  Comonfort  ib  deposed  by  Zuloaga,  who 

•  abdicates  in  favour  of  Miramon,  ^oeral  of  the  Conservative 
forcos ;  but,  declining  the  presidency,  Miramon  restores 
Zaloaffa ;  British  legation  violated ;  in  Vera  Cruz  tiie 
United  States  envoy  MacLean  acknowledges  Juarez,  wno 
introduces  further  Liberal  measuresL 

1860.  Capitulation  of  Guadalajara ;  flight  of  Miramon  from  the 

capital ;  triumph  of  the  Liberala. 

1861.  Triumphal  entry  of  Juarez  into  the  capital ;  further  radical 

reforms;  marriage  declared  b  civil  contract;  celibacy  and 
eccleaiastical  tribunals  suppressed  ;  confiscation  of  church 
property  valued  at  £75,000,000  and  over  a  third  of  the  soil ; 
Dual  separation  o^  church  and  state ;  Spain,  France,  and 
Englana  urge  claims  for  losses  of  their  subjects  rendeut  in 
Mexico  ,  convention  of  London  ;  intervention  of  the  allies, 
who  occupy  Vera  Cruz  in  Decern bcr 

1802  England  anil  S)wiu  withdraw, '  their  claims  having  been 
settled  by  negotiation  ;  war  continued  by  France. 

186U-64.  The  capital  occupied  by  the  French;  Ix)uis  Nopoleon 
dreams  or  a  universal  fusion  of  the  Latin  races ;  offers  the 
Mexican  imperial  crown  to  the  Austrian  archduke  Ferdinand 
Maximilian,  who  accents,  and  arrives  in  June  1864. 

1867.  After  diverse  issues  tne  French  withdraw ;  Maximilian, 
ahindonod  to  his  fate,  is  captured  and  shot  at  Queretaro 
(June  19). 

'  In  December  1882  a  pariy  of  seventy-five  Mexicans  and  Americans 
were  msssaered  in  the  state  of  Cliihuahna  by  a  band  of  Braros. 

'  Between  1821  and  1868  the  form  of  govemmeut  was  changed  leu 
times;  over  fifty  persons  succeeded  each  otlier  as  presidents,  dictators, 
or  emperors;  both  emperors  were  shot,  Itnrbide  in  1824,  Maximilian 
in  1867,  and  according  to  some  calculations  there  oconrred  at  least  three 
hundred  pronuneiamietUtm,  . 


1867-82.  YsrSdns  prainme!aiifSs|iioi  hy  Ssafs  Asiba  ab^  otlMm . 
1871-72.  Jnares  president ;  he  dies  in  oflee  Jnlj  1878 ;  — ^rrmM 

by  his  secretary  Lerdo  de  Tejads. . 
1878-74.  The  Liberal  oonstitUtion.  of  1867,  wUeE  hod  been  tmias 
eoflpended  (1868^0  and  1868-67),  is  now  Itigely  uneBdo^ 
«na  eontinaee  to  be  henoefortkthe  otganie  Uw  of  Jfexieau; 
1876.  Tejada  sneoeeded  bj  Porfirio  Diet. 
1880.  Manuel  Gonsalei^  reigning  president 

Since  1869  the  Liberal  partr  has  succeeded  in  preeerring  peafls  at 
homo  and 'abroad,  while  eetaDlishing  democratic'  institaubiis  on  a 
firm  bfisis.  A.  v.  Humboldt's  ffloomy  anticipations^  hAre  not  been 
realized,  and  for  the  firrt  time  in  its  chequered  hietory  Mexico  may 
look  forward  with  some  confidence  to  a  bright  fotote.  Use  plagns 
spot  ia  the  aiieivilized  Indian  element  'But  with  honndleaBnaturs] 
resources  at  its  dispoeal,  a  wise  administration  may  hope  to  over- 
come that  difficulty,  and  gradually  effect  a-  complete  fnaion  of  the 
antagonistic  racial  elementa. 

•  Ut€ratw^^,  rrosk,  BUtttf  •/  Mtxiet  mnI  Mi  Wmn.  wttk  sMaoda  by  A. 
Havklat.  New  OtImim,  1889;  T.  U.'  Brocklebuvt,  Jf«c^  A^^sf^  London  Utt; 
Lomso  Caatro,  MItxieo  te  1881,  Nev  York,  188S;  Antwrtla.  AFttgikt  f  Mexwt, 
1883;  E.  Bnito,  BttadUtUa  d4  tm  EapMUa  Mtxiemma,  Mexleo,  UWt  Dm  Lacsf 
Alaman,  Bitlerim  4t  MtkxUo,  Mexico,  18te>ef  i  J.  M.  U  Mora,  MexUm  m  sma 
Rrvotmetomn,  Porb.  1888;  E.  K.  R.  voa  £lelitlior«B,  Dit  ptIUiaekm  Emiamdt  ««• 
Rtpmblik  Mexico,  Bsrlln.  1884^8;  If.  R.  PreMotl^  BUtuj  ^  Wm  Ctmiwmi  •/ 
ir«xfeo,  New  Toric,  1847;  E.  MDhknprordt,  BekOdtnatf  4tr  Mtf.  MttiM,  bmomdn 
In  BerUkm»9  «/  Ocographtt,  gUmcyropkia,  imdmmilsia,  Hsaorsr.  1M4;  K  X. 
Thttmmel,  Mexico  «W  dio  Moxiumtr  imphfiocktr,  ■ariafw,  mmipolUimim-BaU- 
k9wg,  Edasfen,  1848;  BnnU  Uajrer,  Mexico  u»  it  moM  mi4  a$  «  U,  Kev  Tort. 
1844,  and  Mexico,  Juttee,  Spamith,  and  JUpmbHetu,  Hartford,  1888;  P.  W.  v« 
Egloffs'fllii,  CoHtrtbuHoae  «»  flU  Oeofogt  and  the  fhfttotd  Ooogrmpkf  ctf  Mextev, 
New  York,  1884 ;  J.  a  Bttttnnnl,  Lt  Mexifue,  Farf%  1880;  Madam  C  rCaldcxw) 
de  la  B.  (Baroal  Li/lt  te  Mexico,  Ae..  wtth  prafaee  by  ▼.  H.  PTMoett,  LoDdao. 
184S:  A.  M.  OllUam,  rt^aoeit  ooor  the  Tmbte^mdt  emd  CordiUerm  pf  Mexleo,  Pha 
adelphla,  1848;  A.  T<m  Hnmboldt.  Ymee  dee  CordOfiret  el  mmmmUS  dot  pt^tfin 
indivtoet  de  tAmiriqm,  Porta,  1810,  ood  r«riiirJb  dbet  dempotUieckm  Mmetmedd^ 
XStigrtlchM  Jfem-Spamiem  TUbbigBn.  1809-18  (Franch  od.  Paris,  1811);  MigKel 
Lerdo  de  Tojada,  Comerdo  exterier  de  Mexico  dmdt  te  ComfmUim  kmaim  he§. 


Mexico,  1858;  Joha  M<tcffi«icor,  Btmiee  ^f  Mexico  (eoauMrelal  tarUh,  AcV  Loodoa, 
1848 ,  Anolee  del  MImMerio  do  Jbmcmto,  colemlMmeiom^  imdmetrim,  f  eemareto  de  7a 
Bepubltcm  Mexieamm  f  reperlorio  de  molietaa  tebro  elemeime,  ciHee,  f  mtmdtstiee. 
nacitmot  y  eatranftro,  Mrxleo,  1851-88;  Mewterim  eobrt  el  eetodo  de  te  x^riadtw 
y  Htdmttria  ds  te  JIi^vVIm,  pte  te  direeciom  federal  de  ettoe  ramoe  prteemtm  d 
Oobterno  Supremo,  Ac,  Hoxleo.  184A-48;  Doa  Mariano  Oalros.  fmdmelrim  Mxctemei 
Mexleo,  1845.  and  BHatnto  orgomleo  de  Im  Jtepmbliem  Mexieamm,  Mosloe,  1857;  E.  W 
B«t«i  Central  America,  Ac.,  wltli  othnolqdeal  appandix  bf  A.  H.  Koaao,  LoDdoa, 
IS78:  Sunreyo  of  the  Freneh  Corpo  EspMltUmaolro  orabodlcd  la  the  Carte  tf« 
Werlque,  with  aceonpanylnff  monograph  by  M  Nlox,  Porf^  1871.  Other  Unrc 
and  more  or  Ion  tnutworthy  maps  ar»— A.  O.  Caba,  Carta  Oeo^r^deOf  Moxfco 
1874 ,  TM  Librart  Map  of  Mexico,  Chicago.  1889;  Homboldt,  AUue  Qdoirmjkifm 
H  phftiqw  da  JloyawM  de  ta  Wowrello  Bepaone,  Porta,  1811 ;  M^a  de  toe  Atadn 
Unidon  de  Mexleo,  Ac.,  paUbbed  b/  J  DtatBraaO.  Now  Tori^  1847;  Brwd.  CarU 
gen&aU  dee  ttatt-UnU  Mexicaime,  Porta,  1898;  fL  Kleport,  Mexico.  Texae,  ni 
Cnli/omicn,  Wolmor.  1847 ;  P.  do  OtfoK  y  C.  do  Borg boo,  Carta  geogaoefiea  de  Im 
primctpalM  dielrltoe  miaeralee  tf</  Betado  de  Mexico  fermmdm  eobre  o^uroadewt 
ettroH^  karometr^  y  mlmmral^  Mexico.  1897;  the  taigo  phyoleol  oad  geologkil 
ijrlRg  Too  EgloffBtelB's  aboTe-oaoted  vosk :  sad  a  good  relloT  mi^ 
0  Ame  Mexico,  BroaUa.  1878.  CA.  H  K.) 


III.  THB  CITY  OF  MEXICO 

Mexico,  the  capital  formerlj  of  the  Aztec  empire  and  of 
the  Spanish  colony  of  New  Spain,  and  now  <^  the  republic, 
state,  and  federal  diatrict  of  Mexico,  standB  on  the  Anahoee 
plateau,  7524  feet  above  sea-leyel,  2}  miles  from  the  sooth- 
west  side  of  Lake  Tescuco  (Texcoco),  the  lowest  and  largest 
of  six  basins  filling  the  deepest  depression  in  the  hill-encircled 
Mexican  vaUey.  Situated  in  19*  25'  45'  K.  Ut  and  99*  7 
W.  long.,  it  is  173  miles  by  rail  from  Vera  Crux  on  the 
Atlantic,  290  from  Acapuloo  on  the  Pacific,  285  from  Oajaca, 
863  from  Matamoroe  on  the  United  States  frontier.  Mexico 
is  the  largest  and  finest  city  in  Spanish  America,  forming 
a  square  nearly  3  miles  both  ways,  and  laid  out  with  perfect 
regularity,  all  its  six  himdred  streets  and  lanes  runniog  ^^ 
right  anglee  north  to  south  and  east  to  weat,  and  covering 
•vrithin  the  walls  an  area  of  about.  10  square  miles,  with  8 
population  (in  1880)  of  230,000.  Most  of  the  inhabitant 
are  pure-blood  Indians  or  mestixoes;  but  the  foreigner^ 
chiefly  Freneh,  English,  Germans,  Americans,  and  Spaniard^ 
monopolize  nearly  all  the  trade,  and  as'capitalists^  banker^ 
merchants,  and  dealers  enjoy  an  influence  out  6i  all 
proportion  to  their  numbera.  A  large'  portion  of  the 
natives  are  mendicants  or  ▼agrantsj  and  the  distinctl/ 
criminal  element  (26,470  in  1878)  is  kept 'in  order  by  8 
police  force  of  1320  men;  yet  in  that  year  there  were  at 
many  as   5370   knife^ttacks  knd  8250^  Tobbeii^ea:    V^ 


*  Consnltsd  shortly  btfora  bis  dsath  a»  to  tlia  fatura  prapisels  of 
Aloxioo,  with  which  his  uamo  waa  ao  iotimataly  a^sodatad,  Hnmboldt 
veatarod  to  pivphssf  that  "dia  YsrslBigUnJkaalca  wsidn  tssasicl 
rsissen  uai  daan  salhst  ssrfiansB.*    ^  O  " 
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broad,  weU-paved,  and  gas-lit  streets  present  a  pictnreaque 
appeMUQoe  with  their  quaint  two-  and  three-storied  stone 
houses  gaily  painted  in  white^  red,  yellow,  or  green,  and 
terminating  everywhere  with  a  background  of  rugged 
sierras  or  snowy  peaks  wliich,  owing  to  the  bright  atmo- 
sphere at  this  elevation,  seem  quite  close,  ialthongh  really 
30  or  40  miles  distant     All  the  main  thoroughfares  con- 
verge on  the  central  Flaza  de  Armas  ^Plaza  Mayor,  or 
Main  Square),  which  oQvers  14  acres,  ana  is  tastefully  laid 
oat  with  shady  trees,  garden  plots,  msrble  fountains,  and 
deats.     Here  also  are  grouped  most  of  the  public  buildings, 
towering  above  which  is  the  cathedral,  the  largest  and 
most  sumptuous  church  in  America,  which  faces  the  north 
side  of  the  plaza  on  the  site  of  the  great  pyramidal  teocalU 
or  temple  of  Huitzilopochtli,  titular  god  of  the  Aztecs. 
This  ecUfice,  which  was  founded  in  1573  and  finished  in 
1657,  at  a  cost  of  £400,000  for  the  walls  alone,  forms  a 
Greek  cross  426  feet  long  and  203  wide,  with  two  great 
paves  and  three  aisles,  twenty  side  chapels,  and  a  ma^ifi- 
cent  high  altar  supported   by  marble  columns,  and   sur- 
rounded by  a  tumbago  balustrada  witk  fixty-two  statues  of 
the   same  rich  gold,  silver,  and  topper  alloy  serving  As 
candelabnL    The  elaborately  carved  Aoir  is  also  enclosed 
by  tumbago  railings  made  in  Macao,  weighing  26  tons,  and 
valued  at  about  £300,000^     In  the  interior  the  Doric  style 
preyailB,  Renussance  in  the  exterior,  which  is  adorned  by  a 
fine  dome  and  two  open  towers  218  feet  high.    At  the  foot 
of  the  left  tower  is  placed  the  famous  calendar  stone,  the 
most  interesting  relio  of  Astec  culture.    The  east  side  of 
the  plaxa  is  occupied  by  the  old  viceregal  residence,  now 
the  National  Falaoe^  with  676  feet  frontage,  containing 
mostof  UieQovemJnentoflSces(ministeria],  cabinet,  treasury), 
military  headquarters^  archives,  meteorological  department 
with,  observatory,  and  the  spacious  hall  of  ambassadors  with 
some  remarkable  paintings  by  Miranda  and  native  artists. 
North  of  the  National  Fkdaoe^  and  apparently  forming 
portions  of  it^  are  the  post-oflSce  and  the  national  museum  of 
natural  history  and  antiquities,  with  a  priceless  collection 
of  Mexican  remains.     Close  to  the  cathedral  stands  the 
Monte  de  Fiedad,  or  national  pawnshops  a  useful  institu- 
tion, endowed  in  1744  byTerreros  with  £75,000,  and  now 
possessing    nearly    £2,000,000    of    accumulated    funds. 
Facing  the  cathedral  is  the  Palacio  Municipal  (city  hall), 
252  feet  by  122,  rebuilt  in  1792  at  a  cost  of  £30,000,  and 
containing  the  city  and  district  ofScea^  the  corporation  jail, 
and  the  loiga^  or  merchants'    excjiange.     Around    the 
Flasa  San  Domingo  are  grouped  the  convent  of  that 
name,  said  to  contain  vast  treasures  buried  within  its  walls, 
the  old  Inquisition,  now  the  school  of  medicine,  and  the 
cnstom-hoiuei    In  the  same  neighbourhood  are  the  church 
of  the  Jesuits  and  the  school  of  arts,'  ''an  immense  work- 
shop^ including  iron  and  brass  foundries,  carriage  and  cart 
mending,  building  and  masonry,  variotls  branches  of  joinery 
and  uphuDlstery  work,  and  silk  and  cotton  hand-weaving  " 
(Brocklehnrst).      Otiier    notewqrthy    buildings    are  the 
national  peture  gallery  of   San   Carlos,   the  finest  in 
America^  m  which  the  Florentine  and  Flemi^  schools  are 
well  represented,  and  which  contains  the  famous  Las 
Oasas  by  Felix  Itoa;  the  national  library  of  St  Augustine, 
with  over  100,000  jrolumes,  numerous  MSS.,  and  many  rare 
old   Spamsh  books;  the  mint,   which  since    1690  has 
issued  coinage,  chiefly  silver,  to  the  amount  of  nearly 
£400,000,000 ;  the  Iturbide  hotel,  formerly  the  residence 
of  the  emperor  Iturbide ;.  the  Mineria^  or  school  of  mines, 
with  leetnre-rooms,  laboratories,  rich  mineralogical  and 
geological  specimens,  and  a  fossil  horse  8  feet  high  of  the 
Pleistocene  period.    Owing  to  the  spongy  nature  of  the 
soil,  the  Mineria  and  many  other  structurea  have  settled 
out  of  the  perpendienlar,  thus  often  presenting  irregular 
lines  .and  %  rickety^  ptppeMii99»    Amcng  .the  twenty 


scientific  institntes  mention  should  be  msde  of  the  Qeogn^ 
phical  and  Statistical  Society,  whose  meteorological  dejArt- 
ment  issues  charts  and  maps  of  unsurpassed  excellence. 

Besides  the  chief  market  south  of  the  National  Psbce  there  are 
three  others,  all  well  stocked  with  meat,  fish,  and  especially 
vegetablea,  fruits,  and  flowers  grown  mainly  on  the  fhinampatt  or 
floating  gardens  of  Lakes  Chaico  and  Xochimilco.  These  gardens^ 
whick  were  far  more  numerous  in  the  Astec  times,  are  formed  by 
placing  layers  of  turf  on  the  matted  aquatic  vegetable  growtha  to  a 
height  of  2  or  3  feet  above  the  water,  and  securing  tliem  by  long 
willow  poles  driven  through  them  to  the  bottom,  where « they  take 
root  They  form  plots  100  to  200  feet  long  by  20  to  100  broad,  and 
are  firm  enough  to  support  the  huts  of  the  cultivators.  From  tha 
still  extant  ulnminatod  tribute-rollfl  it  appears  th«l  the  Asteo 
rulers  derived  a  large  share  of  the  taxes  from  these  gardens,  which 
at  that  time  also  covered  the  brackish  waters  of  Lake  Tcscneo. 

Before  1860  half  of  thojcity  consisted  of  churches,  convents,  and 
other  ecclesiaaticaratructnrea,  moet  of  which4iave  been  sequeatrated 
and  converted  iuto  libraries,  stores,  warehouses,  and  even  stables, 
or  pulled  down  for  civic  improvements.  Nevertheless  there  stiU 
remain  fourteen  parish  and  thirty  other  churchea,  some  of  lai^  aixa 
with  towers  and  domes,  and  their  number  has  now  been  increased 
by  six  Protestant  churches  inclndinff  the  Anglican  cathedral  in 
San  Francisco  Street.  This  is  the  leading  thoroushfare,  and  is 
rivalled  in  splendour  only  by  the  new  Ctnco  de  Mayo  Street  running 
from  the  National  Theatn  to  the  cathedral. 

The  city  is  supplied  by  two  monameiital  aqueducta,  fromChapnl- 
tepeo  and  the  soutli-west,  with  good  water  at  the  rate  of  44  gallons 
per  day  per  inhabitant. 

Its  industries  are  varied  but  unimnortant,  consisting  ehiefly  of 
gold  and  silver  work,  coarao  glazed  ana  unglazod  pottery  of  ^luiar 
form  and  ornamentation,  paper,  feather^tvork  remarkable  for  its  taste 
and  beautiful  designs,  toys,  rosaries,  crucifixes,  religious  pictures, 
lace,  and  some  weaving. 

Mexico  enjoys  an  equable  climate,  with  a  temperature  varying  bom 
70*  to  50*  F.,  but  rendered  unhealthy  by  the  exhalations  from  tho 
lakes  and  the  bad  drainage.  The  death-rate  in  1876  was  69  per 
lOOO,  and  45  in  1878,  pneumonia  being  most  fatal  (12  per  cent  of  us 
total).  Standing  at  the  lowest  level  of  a  lacustrine  valley,  1400 
square  miles  in  extent,  and  completely  encircled  by  hills  witk  no 
natural  outlet,  the  cit^  has  always  been  snbjeot  to  floodin^i  frona 
the  overflow  of  the  neighbouring  freshwater  Lakes  Zumpango  and 
Xaltocan  on  the  north  and  Xochimilco  and  Chaico  on  the  south, 
which,  in  the  17th  century,  laid  tho  whole  district  under  water  in 
1607,  and  a^in  for  five  years  from  1629  to  1684.  To  remedy  the 
evil  the  engineer  Martitnsz  began  in  1607  the  srSat  cutting  18  miles 
long  through  the  Ntehistongo  hill  in  order  to  draw  off  the 
discharge  of  liske  Zumpango,  the  highest  in  the  valley,  to  the  river 
Tula,  a  tributary  of  tho  Panuco,  flowing  to  the  Atlantic.  This  woik, 
which  cost  the  lives  of  70,000  natives,  was  completed  in  1789;  but  the 
result  was  not  satisfactory,  and  the  city  ia  still  often  flooded. 

The  chi^f  public  promenades  are-  tho  Alameda,  planted  with 
stately  beeches ;  the  Vega,  skirted  by  the  Vega  Canal,  and  adorned 
with  the  colossal  bust  of  Guatemozin,  the  last  of  the  Aztee  em- 
perors ;  the  Paaeo  de  la  Rif  orma,  a  fine  avenue  8  miles  long  running 
south  to  the  famous  castle  of  Chapultepec,  a  place  intimately  asso- 
ciated with  the  names  both  of  Montezuma  and  MaTimilian.  The 
Present  castle,  erected  in  1786  by  the  viceroy  Galvez  on  the  sits  of 
^lontezuma's  palace,  commands  a  superb  view*  of  the  dtv  and  sor- 
rounding  district,  and  is  approacned  by  avenues  of  ^gaatic 
cypresses  (Cupreaius  diMiehd)  dating  from  Aztec  times,  growing  to  a 
height  of  120  feet,  and  mesanringfrom  80  to  40  feet  round  the  stem. 
Other  «ood  roads  with  horse  or  steam  trains  lead  to  Tacnbaya  and 
the  "  Noche  Triste"  tree,  where  Cortes  is  traditionally  supposed  to 
have  rented  after  the  disastrous  retreat  from  Mexico  on  the  night  of 
June  80, 1620,  to  the  nleasant  summer  suburb  of  Tacubaya,  and  to 
the  renowned  shrine  of^Onr  Lady  of  Guadalupe,  8  miles  to  the  east  on 
the  border  of  Lake  Texcuco.  Here  stands  tne  most  famous  ohurA 
in  Mexico,  erected  to  commemorate  the  legendarv  amMritions  of  ths 
Madonna  to  tho  Indian  Juan  Diego  in  December  1681,  and  stiU 
visited  by  thousands  of  pilgrims  or  sightseors. 

Mexico  dates  either  from  the  year  1825  or  1827,  when  the  Astses 
after  long  wanderings  over  the  plateau  were  directed  by  tho  orsole 
to  settle  at  this  spot  For  here  had  been  witnessed  the  aaspioUNiS 
omen  of  an  eagle  perched  on  a  nopal  (cactus)  and  devouring  a  snake. 
Hence  the  original  name  of  the  city,  Tenochtitlan  fnopal  on  s 
stone),  changed  afterwards  to  Mexico  in  honour  of  the  war  ood 
Mexitli.  With  the  progress  of  Aztee  culture  the  place  impidlv  un- 
proved, and  about  1460  the  old  mud  andxush  houses  were  replaosd 
by  solid  stone  Structures  erected  partly  on  piles  amid  ths  iueU  of 
Lake  Tezcnco,  and  grouped  rovia  the  central  endosurs  of  the  great 
teoeallL  The.oity  had  reached  its  higher  splendour  on  the  arrival 
of  .the  Spaniards  m  16l9,  when  it  comprised  from  60,000  to  00,000 
kon8o%  with  psrhsps  600,000  inhabitants,  and  seemed  to  Cortes 
«*liko  s  thing  of  (aliy  oreation  rsthe»  than  the  work  of  mortal 
hands''  (Ptsscott).    It  vis  stthsltims  sboat  18  milss  io  dnmlk^ 
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fbranoa,  •Tvry  whero  inteneeted  by  cgtula,  and  cooseeted  with  the 
mftinlftnd  by  six  long  and  ■olitlly  constructed  caiuetrayB,  as  is  clttrly 
shown  by  tno  ftlon  ^von  in 'the  edition  of  Cortes's  letters  published 
ftt  Norembei^  in  1624  (roproducGil  in  toL  iv,  of  H.  H»  Bancroft's 
Hidary  of  the  Pacific  SUUct,  &in  Francisco,  1833,  p.  280).  After 
Itft  almost  total  dostructlon  in  November  1521,  Cortes  employed 
■omo  400,000  natives  in  rebuilding  it  on  the  same  site  ;  but  since 
then  the  'lake  seems  to  have  considerably  subsided,  for  although 
■till  60  squoro  miles  in  extent  it  is  very  shallow,  and  has  retired  2} 


miles  frt>m  the  dty,  Doring  fhe  Bptnish  rale  the  chief  event  wm 
the  revolt  of  1692,  when  the  municipal  buildings  were  -destroyed. 
Since  then  Mexico  has  been  the  scene  of  many  revolutions,  and 
after  the  battle  of  Chapultepeo  (September  18,  1847)  the  city  wna 
held  by.  the  United  States  troops  till  the  tiea^  of  Gnadolape, 
May  1848.  But  since  the  disorders  ending  with  the  death  ol 
Maximilian  it  has  turned  to  peaceful  ways,  and  has  become  a  gr«at 
centre  of  civilizing  influences  for  the  surrounding  semi-barbaroos 
peoples.  (A.  H.  K.) 


ME7EBBEER,  Guooxo  (1791-1863),  flrslr  known  in 
Germany  as  Jakob  Meyei^  Beer,  was  bom  at  Berlin  on 
September  5,  1791,^  of  a  wealthy  and  talented  Jewish 
fl^mily.     His  father,  Herz  Beer,  was  a  banker ;  his  mother, 
Amalie  {nie  Wnlf),  was  a  woman  of  high  intellectual 
culture ;  and  two  of  his  brothers  distinguish  themselves 
in  astronomy  and  literature*     He  studied  the  pianoforte, 
first  under  Lauska^  and  ^terwards  under.  Lausl^'s  master, 
dementi     "When  seven  years  old  he  played  Mozart's  Con- 
certo in  D  Minor  in  public,  and  at  nine  he  was  pronounced 
the  best  pianist  in  Berlin.    For  composition  he  was  placed 
under  Zelter,  whote  lessons  were  soon  exchanged  for  those 
of  Bernard  Weber,  then  director  of  the  BprUn  opera,  by 
whom  he  was  introduced  to  the  Abb^  Yogler.     Struck  by 
his  brilliant  talent,  Yogl^  incited  him  to  Darmstadt^  and 
in  1810  received  him  into  his  house,  where  he  formed  an 
intimate  friendship  with  Karl   Maria  von  Weber,  who, 
though  his  senior  by  eight  years,  shared  the  daily  lessons 
he  received  from  the  abb^  in  counterpoint,  fugue,  and 
^extempore  organ-playing.     At  the  end  of  two  years  the 
grand^uke  appointed  Meyerbeer  composer  to  tiie  court 
His  early  works,  however,  were  far  from  successful, — ^his 
first    opera,    Jephiha's    GdUbde,    failing    lamentably    at 
Darmstadt  in   1811,  and  his  second,    Wirth  und  Gast 
(Alimdek),  at  Vienna  in  1814.     These  checks  discouraged 
him  so  cruelly  that  he  feared  he  had  mistaken  his  vocatiob. 
Nevertheless,  by  advice  of  Salieri,  he  determined  to  study 
vocalization  in  Italy,  and  then  to  form  a  new  style.     But 
at  Venice  he  was  so  captivated  by  the  style  of  Rossini  that, 
renouncing  all  thought  of  originality,  he  produced  a  suc- 
cession  of   seven   Italian   operas — BomUda    e    Costatuay 
Semiramide  ric<m69ciuta,  Edouardo  e  Cristina,  JEmma  di 
Jioaifurffo,  Margherxta  d^AnjcUy  VEsuU  di  Granata,  and  // 
Crociato  in  Egitto — trhich  all  achieved  a  success  as  brilliant 
as  it  was  unexpected.     Against  this  act  of  .treason  to  Ger- 
man art  Weber  protested  most  earnestly  ^  and  before  long 
Meyerbeer  himself  grew  tired  of  his  defection,  though  tl^e 
success  of  11  Crociato  was  so  great  that  he  was  crowned 
upon  the  stage.     An  invitation  to  Paris  in  1826  led  him' 
to  review  his  position  fairly  and  diBpassionatoly,  a^d  he 
could  not  conceal  f/om  himself  the  fact  that  he  was  wast- 
ing in  imitation  powers  which,  rightly  used,  might  make 
his  name  immortal.     For  several  years  after  this  he  pro- 
duced nothing  in  public ;  but,  in  concert  with  Scribe,  he 
planned  the  work  which  first  niade  known  the  reality  of  his 
transcendent   genius — his   first   French   opera,  Robert  le 
JHaUe,     This  gorgeous  drama  was  produced  at  the  Grand 
Opdra  in  1831,  and  received  with  acclamation.     It  was  the 
first  of  its  race,  a  grand  romantic  opera,  abounding  with 
scenes  of  startling  interest,  with  situations  more  powerfully 
dramatic    than    any  that    had    been    attempted    either 
by  Gherubini  or  Rossini,   with  mysterious  horrors  and 
chivalric  pomp,  and  with  ballet  music  such  as  had  never 
yet  been  ^heard,  eVen  in  Paris.     Its  popularity  exceeded  all 
previous  expectation ;  yet  for  five  years  after  this  signal 
triumph  Meyerbeer  appeared  before  the  public  no  more. 
We  cannot  doubt  that  hb  motive  for  this  retirement  was 
the  determination  to  produce  something  jgreater  still ;  and 

^  Or,-acoordin^  to  some  oooounti,  1794. 


in  some  respects  his  next  opera,  Lei  Huguencii^  really  was 
greater,  though  it  fell  short  of  the  deep  romance  which  ran* 
dered  Robert  U  Diable  so  incomparably  captivating. 

The  first  performance  of  Let  ffuguenoU  took  place  in 
1 836.     In  gorgeous  colouring,  in  depth  of  passion,  in  eon- 
SLBtency  of  dramatic  treatment,  and  in  careful  delineation 
of  individual  character,  it  is  at  least  the  equal  of  Robert  U 
'  Diable,     In  two  points  only  did  its  interest  fall  short  of 
that  inspired  by  the  earlier  work.     Meyerbeer  had  shown 
himself  so  great  a  master  in  his  treatment  of  the  supei^ 
natural  that  one  regretted  the  unavoidable  omission  of 
that  powerful  element  in  his  second  grand  opera;  and, 
more  important  still,  the  fifth  act  of  Les  Huguenoti,  was  so 
arranged  by  the  librettist  as  to  render  effective  musical 
treatment  impossible.    The  substitution  of  a  noisy  fusillade 
for  a  legitimate  dramatic  situation  was  fatal  to  the  antici- 
pated cUmax.     The  music  which  accompanies  this  division 
of  the  work  is  necessarily  inferior  to  all' that  precedes  it 
The  true  interest  of  the  drama  culminates  at  ik^  dosa  of 
the  fourth  act,  when  Raoul,  leaping  from  the  window, 
leaves  Valentine  funting  upon  the  ground*     The  spectator 
needs  not  to  be  told  that  the  former  will  be  shot  down  the 
moment  he  arrives  in  the  street,  or  that  the  latt^  will 
mourn  for  him  to  the  end  of  her  days.     Neither  musically 
nor  dramatically  does  anything  more  remain  to  be  said ; 
and  therefore  it  is  that  Ihoee  who  quit  the  theatre  when 
the  curtain  falls  for  the  fourth  time  cany  away  with  them 
a  far  more  perfect  ideal  than  those  who  remain  to  the  end. 
After  the  production  of  Les  Huguenots  Meyerbeer  again 
retired  from  public  view,  and  spent  many  yeats  in  the  pre- 
paration of  two  of  his  greatest  works — the  greatest  of  all 
except  the  two  we  have  already  mentioned — L*AJrteaine 
and  Le  PropkHe,     The  libretti  of  both  these  operas  were 
furnished  by  Scribe ;  and  both  were  subjected  to  countless 
changes  of  detail  before,  they  satisfied  the  composer's 
fastidious  taste;  in  fact,  the  story  of  VAfricaime  was 
more  than  once  entirely  rewritten 

Meanwhile  Meyerbeer  accepted  the  appointment  of 
kapellmeister  to  the  king  of  Prussia,  and  spent  some 
years  at  Berlin,  where  he  produced  Ein  Fddlager  in 
Schlesieh,  a  German  optoi,  in  which  the  matchless 
cantatrice  Jenny  Lind  made  her  first  appearance  in 
Prussia,  with  unprecedented  success.  Here  also  he  com- 
posed, in  1846,  the  overture  to  his  brother  Michael's  drama, 
Strueruee,  But  his  chief  care  at  this  period  was  bestowed 
upon  the  worthy  .presentation  of  the  works  of  othera  He 
began  by  producing  his  dead  friend  Weber's  EuryaniAe, 
with  scrupulous  attention  to  the  composer's  original  idea. 
With  eqtukl  unselfishness  he  procured  the  acceptance  ol 
Riemi  and  Der  Fliegende  ffolldnder,  the  first  two  operas 
of  Richard  Wagner,  who,  then  languishing  in  poverty  and 
exile,  would,  but  for  him,  have  found  it  impossible  to 
obtain  a  hearing  in  Berlin.  With  Jenny  Lind  as  prima 
donna  and  Meyerbeer  as  conductor,  the  opera  flourished 
brilliantly  in  the  Prussian  capital;  but  the  anxieties  of 
this  thankless  period  materially  shortened  the  oomnoser^s 
life. 

Meyerbeer  produced  Le  PropMte  at  Paris  in  1849; 
and,  if  it  did  not  at  first  create  so  great  a  sensation  as  Les 
ffu^uenotSf  this  was  simply  because  it  needed  to  be  better 
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known.  Id  1854  he  broaght  out  L'Aoile  du  Ifard  at  the 
Op^ra  Comiqae,  and  in  1859  Le  Pardon  de  Pltrmd 
(Dworah).  Hia  last  great  work,  VJfncame,  was  in  active 
preparation  at  the  Acaddmie  when,  on  the  23d  of  April 
1863,  he  was  seized  with  a  sudden  illness,  of  which  he 
died  on  the  2d  of  May.  ^  L*Afrieaine  was  produced  with 
pious  attention  to  the  composer's  minutest  wishes,  on 
April  28,  1865,  and  fully  justified  the  expectation  which 
had  been  raised  by  his  long  and  painstaking  consideration 
of  its  details.  Upon  this,  in  conjunction  with  Boheri  le 
DiaUe^  Let  HuguenoU^  and  Lt  FroMte^  his  fame  now 
almost  entirely  rests. 

Heyerbaer^B  genhu  has  been  criticixed  with  widely  different  re- 
solti.-  Mendeuisolin  thoa^ht  his  style  exaggerated ;  F^tis  thought 
him  one  of  the  most  original  geniuses  of  the  age ;  Wagner  calls 
him  *' a  miserable  mosie-maker/'  and  "  a  Jewish  banker  to  whom 
it  oocoired  to  eompoee  operas.**  But  the  reality  of  his  talent 
has  been  recognized  throughout  all  Europe  ;  and,  in  spite  of  the 
acknowledged  crudity  of  his  system  of  phrasing,  and  the  inequality 
of  merit  too  plainly  observable  even  in  nis  greatest  works,  his  name 
will  live  so  long  as  intensity  of  passion  and  power  of  dramatic 
treatment  are  regarded  as  indispensable  characteristics  of  dramatic 
music.  (W.  &  R.) 

M^ZI^ES,  a  fortress  of  the  first  class,  and  the  capital 
of  the  department  of  Ardennes,  France,  is  161  miles  to  the 
north-east  of  Paris  by  railway,  on  a  peninsula  of  the 
Meuse,  which  almost  entirely  surrounds  the  town,  and 
separates  it  from  its  more  important  suburb,  CharleTille. 
The  fortifications,  which,  as  well  as  the  citadel,  are  the 
work  of  Yauban,  are  pierced  by  four  gates,  giving  access 
to  the  town,  the  streets  of  whidi  are  narrow  and  winding. 
The  pariah  church,  erected  in  the  16th  century,  contains  two 
inscriptions  in  commemoration  respectively  of  the  raising 
of  the  siege  of  M^^es  in  1521  and  the  marriage  of 
Charles  IX.  with  the  daughter  of  the  emperor  Maximilian 
IL,  which  was  celebrated  at  Mdzi&res  in  1570.  The  north 
and  south  portals,  the  glass  of  the  windows,  and  the  lofty 
vaultings  of  the  church  are  worthy  of  remark.  The  h6tol 
de  viUe  contains  several  interesting  pictures  relating  to  the 
history  of  the  town.  .The  iron  industry,  the  only  one  of 
any  importance,  is  being  gradually  transferred  to  Charle- 
inlle.  The  population  in  1881  was  6120. 
'  Founded  in  the  9th  centuy,  M^Ares  was  at  first  only  a  strong- 
bold  belonging  to  the  bishops  of  Rheims,  which  afterwards  became 
the  proper^  of  ^he  counts  of  Bethel.  The  town  wss  increased  by 
■neoesanre  immigrations  of  the  people  of  liige,  fi9ing  first  from  the 
imperor  Otho,  and  afterwards  from  Charles  the  Bold ;  and  also  by 
eoacessions  from  the  counts  of  BetheL  Its  walls  were  built  in  the 
18th  century,  and  in  1621  it  was  successfully  defended  by  Bavard 
igainat  the  imperialists.  The  anniversary  of  the  deliverance  of  the 
town  is  still  observed  yearlj  on  the  87th  of  September.  The  sdtool 
of  military  engineering,  since  transfeired  successively  to  Mets  and 
Fotttainebleau,  was  original^  founded  at  Moires. 

MEZO-TOR,^  a  corporate  town  in  the  Ci»-Tisien  county 
of  J4sB-Nagy-Kun-Szobiok,  Hxmgary,  situated  on  the  right 
bank  of  the  Beretty<5,  and  on  Uie  railway  from  Arad  to 
Szobiok,  in  47*  1'  N.  lat,  20*  69'  E.  long.  It  has  Roman 
Catholic  and  Calvinist  churches  and  schools,  a  judicial 
conrt  for  the  circuit,  and  the  usual  Qovemment  offices,  but 
can  boast  of  few  buildings  of  special  interest  Horses, 
oxen,  and  sheep  are  reared  in  great  numbers  on  the  wide- 
spreading  communal  lands,  which  are  productive  also  of 
cereals,  and  especially  wheat,  rape-seed,  and  maise.  On 
the  31st  December  1880  the  population  amounted  to 
20,649  (10,265  males,  10,384  females),  mosdy  Magyars 
by  nationality. 

MEZZOFANn,  GiTTBiPFB  (1774-1849),  cardinal,  whose 
colloquial  linguistic  acquirements  have  become  proverbial, 
was  bom,  September  17,  1774,  at  Bologna^  where  his 
father  followed  the  occupation  of  a  carpenter.  Educated 
first  at  one  of  the  "scuole  pie,"  and  afterwards  at  the 
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episoo|)al  semiziary  of  his  native  city,  he  was  ordained  to 
the  pnesthood  in  1797,  and  in  the  same  year  became  pro- 
fessor of  Arabic  in  the  university,  but  shortly  afterwards 
was  deprived  on  account  of  his  refusal  to  take  the  oath  of 
allegiance  to  the  Qovemment  of  the  Cisalpine  Republic. 
In  1803,  however,  he  was  appointed  assistant  librarian  of 
the  instituteK>f  Bologna,  and  soon  afterwards  was  reinstated 
as  professor  of  Oriental  languages  and  of  Qreek.  The 
chair  was  suppressed  by  the  viceroy  in  1808,  but  again 
rehabilitated  on  the  restoration  of  Pius  VIL  in  1814,  and 
continued  to  be  held  by  Mezzofanti  until  his  removal  from 
Bologna  to  Rome  in  1831,  when  he  received  certain  ecclesi- 
astical appointments  and  the  rank  of  monsignore.  Mean- 
while his  progress  in  the  acquirement  of  Unguages  had 
been  rapid  and  untiring,  and  in  1833  he  was  appointed  to 
succeed  Mai  as  chief  keeper  of  the  Vatican  Library.  His 
promotion  to  the  cardinidate,  and  the  duties  of  director  of 
studies  in  the  Congregation  of  the  Propaganda,  followed  in 
1838.  He  died  >t  Rome,  during  the  absence  of  the 
pontifical  court  at  Gaeta,  on  March  15,  1849. 

Mezzofanti*s  pecaliar  talent,  comparable  in  many  respects  to  that 
of  the  nnmeroQs  "  calculating  boys  "  who  have  been  the  wonder  of 
their  contemporaries,  was  not  combined  with  any  exceptional 
measure  of  intellectual  power,  and  accordingly  produced  nothing 
that  has  not  perished  with  him.  It  seems  to  be  well  eetablidied, 
however,  that  he  spoke  with  considerable  fluency,  and  in  some  cases 
even  with  attention  to  dialectic  peculiarities,  some  fifty  or  sixty 
languages  of  the  most  widely  separated  families,  besides  having  a 
less  perfect  acquaintance  with  many  others.  See  Manarit,  E$qut$m 
historiqm  sur  U  Cardinal  MesxqfanH,  Paris,  1854  •  and  Bussell, 
Lift  of  Via  Cardinal  Uexso/an(i,  London,  1867. 

MEZZOTINT.     See  Enoiuvixo. 

MIAUTSE.  The  Miautse  or  Meaou-tsze  of  southern 
China  are  one  of  the  aboriginal  tribes  of  the  country. 
At  one  time  they  occupied  a  considerable  portion  of  the 
rich  and  fertile  lands  which  now  foim'  the  central  province 
of  the  empire,  but  as  the  CShinese  advanced  southwards 
they  were  driven,  like  the  Ainos  in  Japan  and  the  Welsh 
in  Britain,  into  the  more  inaccessible  districts  until  they 
were  compelled  to  seek  refuge  from  the  invaders  in  the 
mountain  ranges,  in  the  provinces  of  Yunnan,  Kwei-chow, 
Kwang-se,  and  Kwang-tung,  where  they  are  found  at  the 
present  day.  This  line  of  mountains  extends  for  about 
400  miles,  and,  being  in  many  parts  high,  steep,  and  rugged, 
it  forms  a  convenient  shelter  for  them.  As  early  as  the 
reign  of  king  Seuen  (about  800  b.c.)  we  read  of  an  expedi- 
tion having  been  sent  to  drive  them  out  of  Hoo-nan,  and 
since  that  time  they  have  been  periodically  attacked  either 
to  punish  them  for  misdeeds  or  to  make  them  yield  up 
vineyards  coveted  by  Chinese  Ahabs.  The  last  important 
campaign  against  them  was  undertaken  by  the  emperor 
K'een-lung,  who,  having  completely  subjugated  the  Eleuths, 
was  desirous  of  bringing  under  his  yoke  these  mountain 
tribesmen.  But  the  same  success  which  had  attended  his 
arms  in  the  north  did  not  follow  them  to  the  south.  The 
first  expedition  was  utterly  defeated,  and  the  general  in 
command  paid  the  penalty  of  discomfiture  with  his  head. 
The  leader  of  a  second  expedition,  having  learned  wisdom 
by  the  fate  of  his  predecessor,  purchased  the  submission  of 
the  Miautse  by  a  large  bribe.  As  soon  as  the  unsuspecting 
savages  had  been  thus  lulled  into  security  a  third  army 
was  set  in  motion  against  them.  This  time,  being  unpre- 
pared, they  suffered  a  crushing  defeat^  and  were  compelled 
to  purchase  peace  by  swearing  allegiance  to  their  conquerors. 
But,  though  the  C^unese  thus  gained  sovereignty  over  thefii, 
they  have  since  deemed  it  wise  to  content  themselves  with 
but  the  shadow  of  authority.  No  real  jurisdiction  is  ever 
exeroiaed  over  these  haidymoantaineers.  They  are  allowed 
to  govern  themselves  on  their  own  patriarchal  system  The 
old  men  of  each  tribe  manage  the  affairs  of  their  juniors,* 
and  command  an  obedience  wldch^  would  be  utterly  refused 
to  the  mandate  of  friw  Tpft^ryi^^wn.  "In  'figure  the^Miauteep 
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boih  men  and  women,  an  shorter  and  darker-oomplezioned. 
than  ihe  Chinese^  their  faces  also  are  rounder '  and  .their 
features  sharper.  In  disposition,  too,  they  are^very  unlike 
their  ciyilixed  neighbours.  Th^y^are'  braVe,,  passionate, 
sdspicious,  revengeful,  and  indifferent^ ^)  cold  and  hunger; 
they  are  free  and  easy  in  their -manners,  and  are  sA  noisily 
joyous  as  the  Chinese  are  grave  and  sedate^ 

^Thev  are  dirided  into  between  forty  &nd  fifty  clans,  each  of  which 
Is^distuigaiahed  by  a  name  which  ia  generally Merived  either  from 
some  phyiical'  characteristic,  or  from  some  cnatom,  or  from  the 
habitat  of  tl)e. clan,- aa,. for  example,  "The  Black  Ifiau,"  *' the 
narrow-headed  Mian,"  so  named  from  their,  manner  of  dressing 
their  hair,  "the  six-Talley  Mian,"  kc.  Among  tliese  claAa  there 
exist  wide  differencefe  of  culture,  some-  being  in  nior  way  removed 
frbm'sarages,  while  others  who  have  been  brought  nnder  the  influence 
of  Q^ese  ^vilization  show  fthemselTes  apt  and  ready  learners. 
Very  few  of  them,  so  far  as  is'^known,  possess  any  imtten  records.. 
The  Tabu-jin,  or  Ooblin  clan,  are  said  to  have  books,  which,  though 
they  are  now  unable  to  read,  the^  still  regard  with  reverent  awe. 
"  Ijie  barbarous  characters  "  used  in  these  books  are,  according  to  a" 
Chinese  writer,  *'like  knotted  worms,  and  are  utterly  unintelligible.". 
The  Ko-fos.also  are  said  to  be. a  lettered  clan,  but  for  the  most  part 
the  Hiautse  content  themselves  with  conveying  information  and 
preserving  records  by  means  of  notched  sticlu.  Their  language  as 
well  as  their  ethnic  characteristics  prove  them  to  be  closely  related  to 
the  Siamese,  Anamese,  Cambodians,  and  the  inhabitants  of  Hainan ; 
in  fact  they  form  part  of  the  race  which  is  spread  over  the  whole  of 
south-eastern  Indo-China.  Their  social  cuiftoms  are  as  widely 
different  as  their  appearance  is  from  those  of  the  Chinese.  The 
widest  latitude  is  given  to  the  youth  of  both  sexes  in  the  choice  of 
their  husbands  and  wives.  As  among  the  hill  tribes  of  Chittagong, 
the  selection  is  commonly  made  on  the  mountain  side,  where  on  moon- 
light nights  in  the  "  leaping  month  "  the  young  men  and  maidens 
meet  to  sing  or  to  play  at  ball,  or  to  dance  round  the  "  devil's  staff" 
(Anglie$t  Maypole),  and  to  choose  their  partners  for  life.  Amongsome 
clans  the  "oouvade"  is  an  established  custom.  Their  funeral  rites 
varj  according  to  the  districts,  those  living  within  reach  of  the  influ- 
ence of  the  Chinese  having  adopted  their  customs,  while  those  more 
remote  still  hang  their  dead  in  baskets  from  trees,  or  lay  tbem  in  the 
ground  and  disinter  them  vearly  to  wash  their  bones.  In  dress  they 
are  fond  of  bright  coloun,  and  commonly  wear  loose  but  abort 
jackets,  sometimes  with  and  sometimes  without  trousers.  The  jnen 
wear  turbans  wound  round  their  hair,  which  is  raised  above  the' 
head  in  the  shape  of  a  spiral  shell,  «nd  the  women  either  don'  a 
kind  of  cap,  or  dress  their  hair  in  the  shape  of  a  ram's  horn.  For 
many  years  the  relations  of  the  Miautse  with  the  Chinese  CJoyem- 
ment  have  been  generally  of  a  peaceable  nature,  and  in  the  Ptlring 
OauiU  of  April  1881  there  was  published  a  new  system  of 
government  by  which  it  is  hoped  tnat  the  inoornoration  of  the 
mountaineers  into  the  empire  may  become  more  real  and  complete. 
8e«  atftehta  ^tht  Mlam-tagt,  tnuulaied  by  E.C.  Brtdgmui ;  J.  EdMaa,  f%«  Mian- 
M  Frtbtt,  (A«<r  EUUty;  and  "Qpulnt  cuitoina  In  Kwel-ehow."  OomhW  Ma^auintt 
Janouy  187f. 

MICAH  (n?^)  is  the  short  form  of  a  name*  which  in 
various  modifications — Mtedidhu,  JitcdUhu,  Jitedidh — ^is 
common  in  the  Old  Testament,  expressing  as  it  does  a 
fundamental  point  of  Hebrew  faith :  Who  is  like  Jehovah  t 
The  name  was  borne  among  others  by  the  Danite, whose 
history  is  given  in  Judg.  zvii.  tq.,  by  the  prophet  who 
opposed  AhaVs  expedition  to  Riajnoth-Gilead  .  (1 '  Kingis 
xxii.),  and  by^the  subject  of  the  present  article,  the  con- 
temporary and  fellow-worker  of  Isaiah,  whose  name  is 
prefixed  to  the  sixth  in  order  of  the  books  of  the  minor 
prophets.^ 

It  is  at  once  aj^parent  that  the  book  of  Hicah  divides 
itself  into  at  least  two  distinct  discourses,  chap.  vL  1 
forming  a  new  commencement ;  and  from  what  we  know 
in  general  of  the  compilation  of  the  prophetic  collection  we 
cannot  at  once  determine  whether  the  second  discourse, 
which  has  no  title,  is  to  be  ascribed  to.  the  author  of  the 
immediately  preceding  prophecy,  or  is  to  be  regarded  as  an 
independent  and  anonymous  piece.  To  decide  &is  question, , 
if^t  can  be  decided,  we  must  begin  by  a  separate  study  of 
the  earlier  chapters  to  which  the  title  in  Micah  i.  1  directly 
belongs.  These  again  fall  into  two  parts.  Chaps.  i.-iii. 
(with  the  exception  of  two  Verses,  ii  12,  13)  are  a  predio- 

*  A  eonfusioB  between  the  two  prophets  of 'the  name  has  led  to  the 
Insertion  in  the  Maasoretlo  text  of  1  Kings' zxiL  28  of  a  citation  ttom 
Mleah  l^  3,  lightly  absept  tnm  the  LXX^ 


tion  of  judgment  on  the  sins  of  Judah  and  Ephndfo.  In 
a  majestic  exordium  Jehovah  Himself  ia  represented  aa 
coining  forth  in  the  thunderstorm  (oomp.  Amos  L  2)  from 
His  heavenly  paUce,  and  desceDding  on  the  mountains  of 
Palestine,  at  once  as  witness  against  His  people».and  the 
executer  of  judgment  on  their  sins.  Samuia  is  sentfsnced 
to  'destruction  for  idolatry ;  and  the  blow  extends  to  Judah 
also,  which  participates  in  the  same  guilt  (chap.  i).  But^ 
while  Samaria  is  summarily  dismissed,  the  sin  of  Judah  is 
analysed  at  length  in  chaps..  IL  and  iii.,  in  which  the  prophet 
no  longer  deals  with  idolatry,  but  with  the  torruption  of 
society,  and  particularly  of  its 'leaders---the  grasping 
aristocracy  whose  whole .  energies  are  concentrated  on 
devouring  the'  poor  and  depriving  them  of  their  little 
holdings,  .the  unjust  judges  and  priests  who  for  gain 
wrest  the  law  in  favour  of  the  'rich,  tlie  hireling 'and 
gluttonous  prophets  who  make  war  against .  every  one 
"  that  putteth  not  into  tbei^  mouth,"  but  are  ever  ready 
with  assurances  of  Jehovah's  favour  to  their  patrons,  the 
wealthy  and  noble  sinners  that  fatten  oh  the  flesh  of  the 
.poor.  The  prophet  speaks  with  the  strongest  personal 
sympathy  of  the  sufferings  of  the  peasantry  at  the  hands 
of  their  lords,  and  contemplates  wiUi  stem  satisfaction  the 
approach  of  tiie  destroyer  who  shall  cany  into  exile  "  the 
luxurious  sons'*  of  this  race  of  petty  tyrants  (i-  16),  and 
leave  .them  none  to  stretch  the  measuring  line  on  a  field  in 
the  cdUjgregation  of  Jehovah  (il  5).  The  centre  of  corrup- 
tion is  the  capital,  the  city  of  Zion,  grown  great  on  the 
blood  and  wrongs  of  the  provincials,  Uie  seat  of  the  cruel 
princes,  the  corrupt  judges  and  diviners.  For  their  sake, 
he  concludes,  Zion  .iLall  be  plowed  as  a  field,  Jerusalem 
shall  lie  in  ruins^  and  the  temple  hill  i^tum  to  jungle 
(iii.  12). 

The  situation  thus  sketched  receives  its  elucidation  froni 
the.  data,  supplied,  by  the  title  (i.  1)  and  confirmed. and 
rendered  more  precise  by  a  remarkable  passage  in  Jeremiah. 
According  to  Uie  title  Micah  flourished  in  the  reigns  of 
Jotham, .  Ahaz,  and  Hezekiah ;  according  to  Jeremiah 
(xxvL  18  sq.)  Uie  prophecy  of  the  destruction  of  Jerusalem 
just  cited  was  spoken  under  Hezekiah,  and  bore  fruit  in 
the  repentance  of  king  and  people,  by  which  the  judgment 
was  averted.  The  allusion  beyond  doubt  is  to  Hezekiah'a 
work  of  religious  reformation  (2  Kings  xviii.  4  9q.).  It  ia 
hardly  possible  to  separate  this  reformation  from. the  influ- 
ence of  Isaiah,  which  did  not  become  practical  in  the 
conduct  of  the  state  till  the  crisis  of  Sennacherib's  invasion; 
and  the  conclusion  that  Hezekiah  was  not  from  the  first  a 
reforming  king,  which  is  forced  on  us  by  many  passages  of 
Isaiah,  is  confirmed  by  the  prophecy  of  Micah,  which;  after 
Hezekiah's  accession^  still  representa  wickedness  as 'seated 
in  the  high  places  of  the  kingdom.  Hie  inteftial  diwrders 
of  the  roaljn  depicted  by  Micah  are. also  prominent  in 
Isaiah's  prophecies ;  they  were  closely  connected,  not  only 
with  the  foreign  complications  due  to  the  approach  of  the 
Assyrians,  but  with  the  break-up  of  the  old  agrarian 
system  within  Israel,  and  with  the  rapid  and  uncompen- 
sated aggrandisement  of  the  npbles'  during .  those  pro- 
sperous years  when  the .  conquest  of  Edoim  by.  Amariah 
and  the  occupation  of  the  port  of  Elath  by  his  son 
(2  Kings  liv.  7,  22)  placed  Uie  lucrative  trade  between 
the  Mediterranean  and  the  Eed  Sea  in  the  hands  of 
the  rulers  of  Judah.  On  the  other  hand  the  democratic 
tone  which  'diBtinguiahes  .Micah  from  Isaiah,  and  his 
.announcement  of  the  impending  fall  of  the  capital  (tha 
deliverance  of  .Which  from  the  Assyrian  appears  to  Isaiah 
as  the  necessary  condition  for  the  preservation  of  the  seed,  of 
a  new,  and  better  kingdom),  are  explained  by  the  fact  that^ 
while  Isaiah  lived  ii^  the  centre  of  afEairs,  -Micah  was  a 
Morasthite  or  inhabitant  of  Moresheth  Gfsth,  a  place  near 
the  Philistine  frontier  so  unimportant  as  to  be  mentioned 
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on]^  In  }ikah  L  U.'  The  proiineial  prophet  sees  the  | 
capital  uid  the  ariBtocraey  entirely  from  tiie  aide  <^  a  man  ' 
of  the  oppreaaed  people,  and  f oreteUa  the  ntter  rain  of  both.  ' 
Bnt  this  rain  does  not  present  itself  to  him  as  inTolTing  I 
the  captiyity  or  niin  of  the  nation  as  a  whole;  the 
oongregation  of  Jehorah  remains  in  Jndsa  when  the 
oppressors  are  cast  ont  (iL  6) ;  Jehovah's  words  are  still 
good  to  them  that  walk  uprightly ;  the  glory  of  Israel  is 
driTon  to  take  refnge  in  Adullam,  as  in  the  days  when 
DaTid's  band  of  broken  men  was  the  trae  hope  of  the 
nation,  bat  there  is  no  hint  thai  it  is  banished  from  the 
land.  Thas  upon  the  prophecy  of  judgment  we  naturally 
expect  to  follow  a  prophecy  of  the  redintegration  of 
J  Jiovah's  kingship  in  a  better  Israel,  and  this  we  find  in 
ii  12,  13  and  in  chaps,  iv.,  t.  Both  passages,  however, 
present  difficulties,  llie  former  seems  to  bredc  the  pointed 
contrast  between  iL  11  and  iii  1,  and  is  therefore  regarded 
by  Ewald  as  an  example  of  the  false  prophecies  on  which 
the  wicked  rulers  trusted.  The  thought,  however,  Ib  one 
proper  to  all  true  prophecy  (oomp.  Hos.  L  11  [ii  2\  Isa. 
zL  11  «?.,  Zeph.  iii  14,  Jer.  xrri.  8),  and  precisely  in 
aooordance  with  chaps,  iv.,  v.,  even  in  the  details  of  expres- 
sion and  imagery.*  It  is  indeed  possible  that  these  verses 
are  a  separate  oracle  of  Micah,  which  did  not  originally 
stand  in  its  present  connexion.  The  sequence  of  thought 
m  chaps  iv.,  v.,  on  the  other  hand,  is  really  difficult,  and 
has  given  rise  to  much  complicated  discussion.*  There  is  a 
growing  feeling  among  scholars  that  iv.  11-13  stands  in 
direct  contradiction  to  iv.  9,  10,  and  indeed  to  iii  12. 
The  last  two  passages  agree  in  speaking  of  the  capture  of 
Jerosalem,  the  first  deelaies  Zi<m  inviolable,  and  its  c^)ture 
an  impoesible  profanation.  Such  a  thought  can  hardly  be 
Micah's,  even  if  we  resort  to  the  violent  harmonistic  process 
of  imagining  that  two  quite  distinct  sieges,  separated  by  a 
renewal  of  the  theocracy,  are  spoken  of  in  consecutive 
verses.  An  interpolation,  however,  in  the  spirit  of  such 
passages  as  Esek.  xxxviii,  xrrix.,  Joel  iii  [iv.J,  Zech.  xiv., 
IS  very  conceivable  in  post-exilie  times,  and  m  connexion 
with  the  growing  impulse  to  seek  a  literal  harmony  of  all 

nhecy  on  lines  very  difierent  from  the  pre-exilic  view 
ST.  xxvi,  that  predictions  of  evil  may  be  averted  by 
repentance^  Another  difikulty  lies  in  the  words  ''and 
thoa  shalt  come  even  to  Babylon"  in  iv.  10.  Micah 
onqnestionably  looked  for  the  destruction  of  Jerusalem  as 


*  Tlwt  Mloah  Uved  In  ih*  ShaphtlA  or  JudMOi  lowland  bmt  the 
PUfiitiiM  oonntry  U  dear  tnm  the  locel  eolonring  of  L  10  jg.,  where 
a  mumber  of  pleoee  ia  thie  qnirter  en  mentioned  together,  end  their 
Bsmoe  pUyed  upon  In  e  wmy  that  oonJd  hardly  have  luggeeted  itaelf 
to  any  but »  maa  of  tha  diatrlot.  The  paionomaaia  makee  the  vereea 
diAenlt,  and  In  L  14  none  of  the  aadent  vereloDa  xeoognixee  More- 
ahelk  Oeth  aa  a  proper  name.  Tlie  word  Moiaethite  {MSra$hi£)  wee 
tliaeef ore  obneue  to  them ;  hat  tUa  only  i^rea  greater  weight  to  the 
tnditloBal  pfOBiueiatian  with  4  In  the  firet  aylUble,  which  is  aa  old 
as  the  LZX.,  sad  goea  againat  the  view,  taken  by  the  Targom  both  on 
Ifiesh  and  on  Jeremiah,  and  followed  by  aome  modems  (Indnding 
Booid*),  that  Mioah  came  from  MareehidL  When  Eoaebios  plaoee 
Me^f«^«r  near  XleatheropoUs  it  ia  not  likely  that  he  U  thinking  of 
Marediah  (MaraiA),  for  he  speaks  of  the  former  aa  a  village  and  of  the 
letter  as  a  rain  S  milee  from  nentheropoUsi  Jerome  too  in  the 
MpiL  PmOm  {Mf,  erliLX  qteekiag  as  aa  eye-witneas,  diatlagoishes 
K OffaatUm,  with  the  diiirch  of  Hieah's  eepolohre,  firom  Mareaa.  This 
indeed  wia  after  the  pretended  miraonlona  diaoorery  of  the  relioe  of 
meek  In  886  A.». ;  bvt  the  name  of  the  village  which  then  existed 
{Pntf,  te  ifM4.)eeB  baldly  have  been  part  of  a  ploosfrand. 

*  The  Ague  of  the  ahepherd  gathering  a  scattered  flock  oertainly 
lorn  not  preeappoee  a  total  captivity,  as  Btade  {£.  /  AT,  W.,  I  181 
jf;)  aigaee. 

«8ee,berideatheoommeBtariea,N51deke1nthe3»M.taL,iv.214;  a 
P4«  by  Oort  and  two  by  Knenen  in  ThmtL  lydxh.,  1872;  Well- 
haaasa-Blaek,  XkUtiitmf,  p.  4S8;  Stade,  k^,  end  ibid.,  iii  1  49. 
Btade  foee  so  fhr  as  to  make  the  whole  of  Mioah  !▼.,  ▼.  prenippoee  the 
exfle^  and  to  find  Btfll  leter  edditiona  in  iv.  5-10.,  v.  6,  8  [▼.  4,  5\ 
CMsiAndit,  nOoL  LE,,  188|,  eoL  448  49.,  i^eote  chep.  Iv.  only. 
The  ogunsBlB  esanot  be  here  eHad  at  length,  bat  tliisy  ait  tMiltiy 
k^kinvimrlBWhatfoUowa. 


well  as  of  Samaria  in  the  near  future  and  by  the  Assyrians 
^  9),  and  this  was  the  judgment  which  Hesekiah's  repent- 
ance averted.  If  these  words,  therefore,  belong  to  the 
original  context^  they  mark  it  as  not  from  Micah's  hand  ; 
but  it  ii  easy  to  see  that  they  are  really  a  kter  gloss.  The 
prophetic  thought  is  that  the  daughter  (population)  of  Zion 
shall  not  be  saved  by  her  present  rulers  or  defensive 
strength;  she  must  come  down  from  her  bulwarks  and 
dwell  in  the  open  field ;  there,  and  not  within  her  proud 
ramparts,  Jehovah  wiU  grant  deliverance  from  her  enemies. 
This  thought  is  in  predse  harmony  with  chaps,  i-iii,  and 
equally  characteristic  is  what  follows  in  chap.  v.  Micah's 
opposition  to  present  tyranny  expresses  itself  in  recurrence 
to  the  old  popular  ideal  of  the  first  simple  Davidic  kingdom 
(iv.  8)  tp  which  he  had  already  alluded  in  i  15.  Theso 
old  days  shall  return  once  more.  Again  guerilla  bands 
("inrnn)  gather  to  meet  the  foe  as  they  did  in  the  time 
of  Philistine  oppression.  A  new  David,  like  him  whose 
exploits  in  the  district  of  Micah's  home  were  still  in  the 
mouths  of  the  common  people,  goes  forth  from  Bethlehem 
to  feed  the  flbck  in  the  strength  of  Jehovah.  The  kindred 
Hebrew  nations  are  once  more  united  to  their  brethren  of 
Israel  (comp.  Amos  ix.  12,  Isa.  xvi  1  eg.).  The  remnant 
of  Jacob  springs  up  in  fresh  vigour,  inspiring  terror  among 
the  surrounding  peoples,  and  there  is  no  lack  of  chosen 
captains  to  lead  t&em  to  victory  against  the  Assyrian  foe. 
In  the  rejuvenescence  of  the  nation  the  old  stays  of  that 
oppressive  kingship  which  began  with  Solomon,  Uie  strong- 
holds, the  fortified  cities,  the  chariots  and  hones  so  foreign 
to  the  life  of  ancient  Israel,  are  no  more  known ;  they 
disappear  together  with  the  divinations,  the  soothsayers, 
the  idols,  the  mof^iof  and  oikercu  of  the  high  places 
Jehovah  is  king  on  Mount  Zion,  and  no  inventions  ii  miai 
come  between  Him  and  His  people. 

The  elements  of  this  picture,  drawn  so  largely  from  the 
most  cherished  memories  of  the  Judsans,  could  not  fail  to 
produce  a  wide  impression,  especially  when  the  invasion  of 
Sennacherib,  although  it  spared  Jenisalem,  fulfilled  in  the 
most  striking  way  a  great  part  of  Micah's  predictions  of 
judgment  Of  this  we  have  evidence,  not  only  in  Jer.  xxvi, 
but  in  the  political  and  religious  ideas  of  the  book  of 
Deuteronomy.  The  picture  of  the  right  king  (Deut.  zvii 
14  9q,)  and  the  condemnation  of  &e  high-places  iJike 
follow  the  doctrine  of  Micah. 

A  difficulty  still  remaina  in  the  opening  verses  of  chap.  iv. 
Micah  iv.  1^  and  Isa.  ii.  2-4  are  bat  alighuV  modified  reoendons 
of  the  same  text,  and  aa  Isa.  ii.  is  older  tban  the  prophecy  of  Micah, 
while  on  the  other  band  Micah  iv.  4  seems  the  nataral  completion 
of  the  passage,  it  is  common  to  snppose  that  botb  copy  an  older 
prophet  Bnt  the  words  have  little  connexion  with  the  contest  in 
Isaiah,  and  may  be  the  quotation  of  a  copyist  snggested  by  ver.  6. 
On  Ijie  other  hand  it  has  been  urged  that  the  passage  belongs  to  a 
later  stage  of  prophetic  thought  than  the  8th  centmy  B.a  There 
is,  however,  no  real  difficulty  in  the  idea  that  foreign  nations  shall 
seek  law  and  arbitrament  at  the  throne  of  the  kiuA  of  Zion  (oomp. 
the  old  prophecy  Isa.  rvi.);  and  the  mention  of  the  temple  as  the 
seat  of  Jehovah's  sovereignty  may  be  illustrated  by  Isa.  vi,  where  the 
heavenly  palace  (Micah  l  8}  is  at  least  pictured  in  the  likeness  of  the 
temple  on  Zion.  At  the  same  time  the  Jerusalem  of  Micah  iv.  8 
is  the  Jerusalem  of  David  not  of  Solomon,  the  fdeas  oi  iv.  1<^  de 
not  reappear  in  chap,  v.,  and  the  whole  prophecy  would  perimna  be 
more  consecutive  and  homogeneous  if  iy.  6  (where  the  dispersed  and 
the  suffering  are,  according  to  chap.  iL,'  the  victims  of  domeatio  not 
of  foreign  oppression)  followed  directly  on  iii  12. 

The  sixth  chapter  of  Micah  presents  a  verv  different  situation 
from  chape,  i  -v.  Jehovah  appears  to  plead  with  his  people  for  their 
ains,  but  the  sinners  are  no  longer  a  carekea  and  oppraasive  aristo- 
cracy buovedup  by  deceptive  aasuranoea- of  Jehovah's  help,  by  pro- 
phecies of  wine  and  strong  drink ;  they  are  bowed  down  by  a 
religion  of  terror,  wearied  with  attempts  to  propitiate  an  Mgry  God 
by  oountleea  offerings,  and  even  by  the  sacrifice  o£  the  nrst-b<»n.^ 
Meantime  the  aubntance  of  true  religion— justice,  charity,  and  a 
humble  walk  with  God— is  foigotten,  fraud  and  deceit  reign  in  ell 
eleaeea,  the  works  of  the  house  of  Ahab  are  obeerved  (worahip  of 
foreign  gods).  Jehovah's  judgments  are  multiplied  egainst  the 
land,  ana  the  iaeae  can  he  nothing  else  than  its  total  deaolittion.  AH 
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thcte  ntikB  fit  exactly  tbe  evil  timM  of  Slanaaseh  «>  deseribed  in 
2  Kings  xxi.  Chap.  vii.  1-6,  iu  which  the  nublic  and  piiTate  cor- 
raption  of  a  hopeless  age  is  bitterly  bewailed,  obrionsly  belongs  to 
the  same  context  (comp.*  voL  ^ii.  p.  415).  Micab  may  yery  well 
have  lived  into  Manasseh's  reign,  but  the  title  in.i.  1  does  not  coyer 
a  prophecy  whiqh  certainly  falls  after  Hezekiah's  death,  and  the 
style  nas  nothing  in  common  with  the  earlier  ^rt  of  the  book.  It 
is  therefore  pradont  to  regard  the  prophecy,  with  Ewald,  ns  anony- 
mons.'  Ewud  ascribes  the  whole  of  cnaps.  vi.,  vii.  to  one  author. 
Wellhansen,  however,  remarks  with  justice  that  the  thread  is 
afamptly  broken  at  yii  6,  and  that  verses  7-20  represent  Zion  as 
ahready  fallen  before  the  heathen  and  her  inhabitants  as  pining  in 
the  darkness  of  captivity.  The  hope  of  Zion  is  in  future  rostoni' 
tion  after  she  has  patiently  borne  the  chastisement  of  her  sins. 
Then  Jehovah  shall  arise  mrndful  of  His  oath  to  the  fathers,  Israel 
ehall  be  forgiven  and  restored,  and  the  heathen  humbled.  The  faith 
and  hope  vmich  breathe  in  this  passage  have  the  closest  affinities 
with  the  book  of  Laraenlations  and  Isa.  zL-IjcvL 

We  hare  seen  fbat  the  text  cf  Mlcah  ho*  sufFered  from  redactors ;  it  is  alto  not 
free  from  Terbel  eorruotloiu  whicli  make  some  places  rery  obscure.  Tlie  LXX. 
bad  manj  readlage  different  from  the  present  Hebrew,  but  tbeir  text  too  tras  far 
from  sovad.  Of  oommentarlea  on  Mlcah,  that  which  deals  most  fully  with  the 
qaestlon  of  fhe  text  la  Roorda's  I^tln  work,  Levden,  1869.  The  most  elaborate 
book  on  ICleab  ia  CaaparTs  {Utber  MidM  den  MonuthUen  ttnd  sti$u  prophetU<M 
Sekrift,  Chrlatlanla.  1891-09).  In  EngUah  Pocock's  Commetitaty  (2d  ed.,  leM) 
•nd  Cbejme'i  Mtoak  (IMA  are  to  be  noted.  See  also  the  literature  on  the  minor 
pophela  In  general  etted  under  Bosba,  and  W.  B.  Smith's  J*rcp^t$  of  Itratl* 

MICHAEL  (^^,  "who  is  like  Godt")  appears  in  the 
Old  Testament  as  a  man's  name,  synonymous  with  Micaiah 
or  Micah.  In  the  book  of  Daniel  the  same  name  is  given 
to  one  of  the  chief  "princes"  of  the  heavenly  host,  the 
guardian  angel  or  "prince"  of  Israel  (Dan.  x.  13,  21 ;  xil 
\\  and  as  such  he  naturally  appears  in  Jewish  theosophy 
as  the  greatest  of  all  angels,  the  first  of  the  four  who 
vnrround  the  throne  of  Qod  (see  Gabriel)  It  is  as 
guardian  angel  of-  Israel,  or  of  the  church,  the  true  Israel, 
that  Michael  appears  in  Jude  9  and  Rev.  xii.  7.  In  the 
Western  Church  the  festival  of  St  Michael  and  All  Angels 
(Michaelmas)  is  celebrated  on  September  29th ;  it  appears 
to  have  grown  out  of  a  local  celebration  of  the  dedication 
of  a  church  of  St  Michael  either  at  Mount  Qarganus  in 
Apulia  or  at  Bome,  and  was  a  great  day  by  the  beginning 
of  the  9th  century.  The  Greek  Church  d^icates 
November  8  to  St  Michael,  St  Gabriel,  and  All  Angels. 

MICHAEL,  the  name  of  several  Byzantine  emperors. 

Michael  L  (Rhangab6)  was  an  obscure  nobleman 
who  had  married  Procopia,  the  daughter  of  Nicephorus  I, 
and  been  made  master  of  the  palace ;  his  elevation  to  the 
throne  was  due  to  a  revolutionary  movement  against  his 
brpther-in-law  Stauracius,  who  reigned  only  two  months 
after  the  death  of  Nicephorus  .on  the  battlefield  /812). 
Elected  as  the  tool  of  the  bigoted  orthodox  party  m  the 
church,  Michael  diligently  persecuted  the  Iconoclasts  on 
the  northern  and  eastern  frontiers  of  the  empire,  but 
meanwhile  allowed  the  Bulgarians  to  ravage  a  great  part 
of  Macedonia  and  Thrace ;  having  at  last  taken  the  field 
in  the  spring  of  813,  he  was  defeated  near  Bersinikia,  and 
Leo  the  Armenian  was  saluted  emperor  in  his  stead  in  the 
following  summer.  Michael,  after  having  been  compelled 
to  become  a  monk,  was  permitted  thenceforward  to  live 
UHQolested  in  the  island  of  Prote,  where  he  died  in  845. 

MiOHAXL  n.  (The  Stammerer),  a  native  of  Amorium 
in  Fhrygia,  was  of  humble  origin,  and  began  life  as  a 
private  soUier,  but  rose  by  his  talents  and  assiduity  to  the 
rank  of  general  He  was  one  of  those  who  had  favoured 
the  election  to  the  throne  of  his  old  companion  in  arms 
Leo'  the  Armenian  in  813,  but,  detected  in  a  conspiracy 
against  the  government  of  that  emperor,  had  been  sentenced 
to  death  in  December  820;  his  partisans,  however,  sue- 
«eded  in  assassinating  Leo  on  the  morning  of  Christmas 
Day,  and  called  Michael  from  the  prison  to  the  throne. 
The  principal  features  ot  his  feign  (820-829)  were  a  pro- 

^^  •S?^®  (^^  ^®^^y  *^®®  y^rs)  against  his  brother 
genwal,  Thomas,  who  aimed  at  the  throne,  the  conquest 
c»tGrete  by  the  Saracens  in  823,  and  the  beginning  of  their 
arouci  upon  Sicily  (827).    Oondliatoiy  on  the  whole 


in  his  policy  towards  the  image  worshippers  (his  own 
sympathies  were  iconoclastic),  he  incurred  the  wrath  of  t2i0 
monks  by  entering  into  a  second  marriage  with  Euphroeyne^ 
daughter  of  Constantino  YL,  who  had  previoujaly  taken 
the  veil  He  died  in  October  829,  and  was  succeeded  by 
Theophilus  his  son. 

Michael  m.  (The  Drunkard)  was  the  grandson  of 
Michael  the  Stammerer,  and  succeeded  his  father  TheophOns 
when  only  three  years  of  age  (842).  Until  his  majority 
at  the  age  of  eighteen  the  affairs  of  the  empire  wer:^ 
managed  by  the  empress-regent  his  mother  Theodora ;  hi  . 
education  was  shamefully  neglected,  and  it  was  during  this 
period  that  Michael  formed  the  disgraceful  personal  habits 
which  are  indicate  by  his  surname.  In  861  Michad, 
together  with  his  tmcle  Bardas,  undertook  an  expedition 
against  the  Bulgarians,  which  resulted  in  the  conversion  of 
the  Bulgarian  king,  who  thenceforth  bore  the  Christian 
name  of  Michael  The  emperor  had  been  less  successful 
in  the  campaign  which  he  led  in  person  against  Omar  of 
Melitene  in  860,  but  in  863  his  uncl^  Petronas  gained  an 
important  victory  over  the  Saracens  in  Asia  Minor.  The 
year  865  was  marked  by  the  first  appearance  of  the  Bussxana 
in  the  Bosphorus.  Michael  was  assassinated  in  his  palace 
in  867  by  Basilius  the  Macedonian,  whom  he  had  associated 
with  himself  in  the  empire  in  the  previous  year. 

Michael  IV.  (The  Paphlagonian)  owed  his  eleva- 
tion to  Zoe,  daughter  of  Constantine  IX.,  the  last  of 
the  Macedonian  dynasty;  this  princess  was  married  to 
Romanus  HL,  but  becoming  enamoured  of  Michael,  her 
chamberlain,  she  poisoned  her  husband  and  married  her 
attendant  (1034).  Michael,  however,  being  of  a  weak 
character  and  subject  to  epileptic  fits,  possessed  the  supreme 
power  only  in  name,  and  was  a  mere  instrument  in  the 
hands  of  his  brother,  John  the  Eunuch,  who  had  been  first 
minister  both  of  Constantine  and  Bomanus.  John's 
diplomacy  was  successfid  in  keeping  the  Arabs  in  the 
archipelago  and  Egypt  quiet  for  some  time,  and  he  was 
at  last  able  to  secure  a  victory  for  the  imperial  arms  at 
Edessa  in  1037.  The  attempt  to  recover  Sicily  in  the 
following  year  with  the  help  of  the  Germans  was  less  pro- 
sperous, and  in  1040  the  island  wholly  ceased  to  be  a 
Byzantine  province.  About  the  same  time,  the  Bulgarians 
having  overrun  Macedonia  and  Thraop^  and  threatening 
Constantinople,  the  indolent  and  infirm  emperor,  to  the 
surprise  alike  of  friends  and  foes,  put  himself  at  the  head 
of  the  army,  aiid  not  only  drove  the  enemy  beyond  the 
frontier,  but  followed  them  into  their  own  territory.  He 
died,  shortly  after  his  triumph,  on  December  10,  1041. 

Michael  Y.  ^Calaphates  or  The  Caulker),  nephev 
and  successor  of  Uie  preceding,  derived  his  surname  from 
his  father  Stephen,  who  had  originally  followed  the  occu- 
pation of  a  caulker  of  ships.  He  owed  his  elevation 
(December  1041)  to  his  uncle  John,  whom  along  with  Zoe 
he  almost  immediately  banished;  this  led  to  a  popular 
tumult  and  his  .dethronement  after  a  brief  reign  of  four 
months  (April  1042).  He  lived  fot  many  years  afterwards 
in  the  quiet  obscurity  of  a  monastery. 

Michael  VI.  (The  Warlike)  was  abeady  an  old  mac 
when  chosen  by  the  empress  Theodora  as  her  successor 
shortly  before  her  death  in  1056.  His  government  was 
feeble  in  the  extreme,  and  he'vpu  at  last  compelled  to 
abdicate  by  Isaac  Comnenus,  who  had  defeated  his  army  in 
Fhrygia  (August  1057).  He  also  spent  the  rest  of  his  life 
in  a  monastery. 

Michael  YIL  (Ducas  or  Pai&pinaces)  was  the  eldest 
son  of  Constantine  XL  Ducas,  by  whom  along  with  his 
brothers  Andronicus  L  and  Constantine  XLL  he  was 
invested  with  the  title  of  Augustus;  this  joint  Aicoessian 
took  place  in  1067,  but  in  1071  it  suited  the  policy  of  the 
uncle  Joannes  Cassar  tcL^lffe  Jficlild  |ol®^^I>?5?r«    For 
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tkk  poeitioQ  MiehaeS,  ^oae  ^'cWacter  was  degraded, 
mtber  than^  ennobled,  by  the  Tirtnea  of  a  monk  and  the 
learning  of  a  Bophist,"  was  by  no  means  fitted,  and  at 
length  two  generals  of  the  name  of  Nicephorua,  sumamed 
Bryennioa  and  Botaniates,  simnltaneously  rebelled  against 
Urn  in  1078 ;  with  hardly  a  struggle  he  resigned  the  purple 
lad  retired  into  a  monastery,  where  he  afterwards  received 
t^  title  of  archbishop  of  Ephesus. 

MicHAXL  YIIL  (Palsologus),  bom  in  1234,  was  the 
B0&  of  Andronieus  Palaeologus  Comnenus  and  Irene 
Angela  the  granddaughter  of  Alexius  Angelus,  emperor 
of  Constantinople.  At  an  early  age  he  rose  to  distino- 
tioo,  and  ultimately  became  commander  of  the  French 
xercenariea  in  the  employment  of  the  emperors  of 
Nicsa.  A  few  days  after  the  death  of  Theodore  lAscaris 
E  in  1259,  Michael,  by  the  assassination  of  Muzalon 
(vhich  he  is  believed  but  not  proved  to  have  encouraged), 
BKeeeded  to  the  guardianship,  shared  with  the  patriarch 
Anenius,  of  the  young  emperor  John  Lascaris,  then  a  lad 
cf  only  eight  years.  Afterwards  invested  with  the  title  of 
"despot,*  he  was  finally  proclaimed  joint-emperor,  and 
erovned  alone  at  Nicsea  on  January  1,  1260.  In  the 
following  jrear  (July  1261)  Constantinople  fell  into  the 
^ds  of  the  Cesar  Alexius  Strategopnlus,  and  Michael, 
kriiig  got  himself  crowned  anew  in  the  church  of  St 
Sophia,  caused  his  boy  colleague  to  be  blinded  and  sent 
iato  banishment  For  this  last  act  he  was  excommunicated 
bj  AneniuSi  and  the  ban  was  not  removed  until  six  years 
iftervards  (1268),  on  the  accession  of  a  new  patriarcL  In 
1363  and  1264  respectively  Michael,  with  the  help  of 
Uitian  IV.,  eondnded  peace  with  Villeh&rdouin,  prince  of 
Adaia,  and  Michael,  despot  of'Epirus,  who  had  previously 
been  incited  by  the  pope  to  attack  him ;  the  friendly  inter- 
feotioii  had  been  secured  by  a  promise  on  the  emperor's 
put  to  help  forward  the  reunion  of  the  Eastern  and 
7eitem  churches.  In  1269  Charles  of  Sicily,  aided  by 
Jq]ui  of  nieasaly,  again  made  war  with  the  alleged  purpose 
of  restoring  Baldwin  to  the  throne  of  Constantinople^  and 
pnsaed  Michael  so  hard  that  ultimately,  yielding  to  the 
iaportunities  of  Gregory  X.,  he  caused  the  deputies  of  the 
Zutem  church  to  attend  the  council  of  Lyons  (1274)  and 
*^at  aooept  tha  "filioque*  and  papal  supremacy.  The 
^Bioa  thus  brou^  about  between  the  two  churches  was, 
Sovever,  extremely  distasteful  to  the  Greeks^  and  the 
penecntiaa  of  his  " schismatic"  subjects  to  which  the 
eciperor  was  compelled  to  resort  weiJcened  his  power  so 
xacb  that  Martin  lY.  was  tempted  to  ^ter  into  alliance 
vidi  Charles  of  Aigou  and  the  Venetians  for  the  purpose 
of  reconquering  OonstantinoplcL  The  invasion,  however, 
failed,  and  Mifthaal  so  far  had  his  revenge  in  the  '*  Sicilian 
Vespers,*  which  he  helped  to  brmg  about  He  died  in 
Hince  in  December  1282,  and  was  mioceeded  by  his  son 
Aadronicns  XL 

MiffliAif,  IX.  (BslsBol^gns^  was  the  son  of  Andronieus 
IL,  snd  was  aMoeiated  with  him  on  the  throne  from  129ff;> 
act  predeceased  b»*»  (1320). 

laCHAELIS^  JoHAjnr  Datxd  (1717-1791),  one  of 
y»  most  influemtial  scholars  and  teachers  of  last  century, 
UoBged  to  a  family  which' had  the  chief  part  in  main- 
teiittng  that  solid  discipline  in  Hebrew  and  the  cognate 
hsgnsges  which  distinguished  the  university  of  Halle  in 
t^  penod  of  Pietism.  Johann  Heinrich  Michaelis  (1668- 
1T38)  was  the  chief  director  of  Francke's  Cdlegium 
OrieiiaU  ThMLogioum^  a  practical  school  of  Biblical  and 
(^ientdJ  phiklpgy  then  quite  tnique,  and  the  author  of  an 
'wctited  Hebrew  Bible  and  various  exegetical  works  of 
s^QtOioii,  especially  the  AdnoUUUmM  vbertom  in  Hagio, 
Snpiot^  1720.  In  his  chief  publications  J.  H.  Michaebs 
^  as  leUow^workar  his  sister's  son  Christian  Benedict 
Bchtelia  (1660-17diX  the  father  of  Johana  David,  who 


was  likewise  influential  as  professor  at  Halle,  and  a  very 
sound  scholar,  especially  in  Syriac.  J.  D.  Michaelis  was 
trained  for  academical  life  under  his  father's  eye.  Halle 
was  not  then  the  best  of  universities ;  a  narrow  theological 
spirit  cramped  all  intellectual  activity,  and  the  eager  viva- 
cious youth,  already  distinguished  by  a  love  for  realities  and 
a  distaste  for  small  pedantries,  found  much  of  the  teaching 
wearisome  enough.  He  acquired,  however,  a  good  know- 
ledge of  the  Latin  classics, — Grec^,  he  tells  us,  was  hardly 
taught  at  all,  and  his  knowledge  of  Greek  literature  was 
gained  by  his  own  reading  in  later  years, — Gleamed  all  that 
his  father  could  teach,  and  was  influenced,  especially  in 
philosophy,  by  Baumgarten,  the  link  between  the  old 
Pietism  and  Semler,  wlole  he  cultivated  his  strong  taste  for 
history  under  Ludwig.  In  the  winter-eemester  1739-40 
he  qualified  as  university  lecturer.  One  of  his  disserta- 
tions was  a  defence  of  the  antiquity  and  divine  authority 
of  the  vowel  pbints  in  Hebrew.  His  scholarship  still 
moved  in  the  old  traditional  lines  in  which  no  further  pro- 
gress was  possible,  and  he  was  also  much  exercised  by 
religious  scruples,  the  conflict  of  an  indepei^ent  mind  with 
that  submission  to  authority  at  the  expense  of  reason 
encouraged  by  the  type  of  Lutheranism  in  which  he  had 
been  trained.  A  long  visit  to  England  in  1741-42  lifted 
him  out  of  the  narrow  groove  of  his  earlier  education.  In 
psAsing  through  Holland  he  made  the  acquaintance  of  the 
great  Schultens,  whose  influence  on  his  philological  views 
was  not  immediate,- but  became  all-powerful  a  few  years 
later.  England  offered  to  him  no'  such  commanding  per- 
sonal influence,  and  he  was  not  yet' able  to  turn  to  profit 
the  stores  of  the  great  Ubrariea^  but  his  personality  was 
strengthened  by  contact  rith  a  larger  life^  and  his  theo* 
logical  views  were  turned  aside  from  the  pietistio  channel 
Michaelis  never  ceased  to  regard  himself  as  essentially 
orthodox,  though  he  did  not  feel  able  fully  to  subscribe 
the  Lutheran  articles,  and  more  than  once  declined  on  this 
account  to  be  professor  of  theology.  But  his  views 
acquired  a  distinctly  rationalistio  complexion,  and  the 
orthodoxy  of  his  G5ttingen  lecturer  and  publications  on 
dogmatio  (delivered  from  a  philosophical  chair)  is  of  a  very 
washed-out  kind.  His  really  useful  work,  however,  lay  in 
other  directions ;  the  change  of  his  theological  views  was 
important  because  it  relieved  him  from  trammels  that 
hampered  the  free  course  of  his  development  as  a  scholar. 
From  England  Michaelis  went  back  to  Halle ;  but  he  felt 
himself  out  of  place,  and  in  1745  gladly  accepted  an 
invitation  to  Gottingen  as  privai^locent  In  1746  he 
became  extraordinary,  in  1750  ordinary,  professor,  and  in 
Gottingen  he  remained  till  his  death  in  1791.  In  the  first 
years  of  his  new  position  Michaelis  passed  through  a  second 
education.  In  the  young  and  intellectually  vigororj 
Georgia  Augusta  he  came  under  the  powerfid  personal 
influence  of  such  men  as  Gesnefand  H^er.  His  intellect 
was  active  in  many  directions ;  universal  learning  indeed 
was  perhaps  one  of  his  foibles.  literature — ^modem  as 
well  as  ancient— occupied  his  attention ;  one  of  his  works 
was  a  translation  of  four  parts  of  Clarina ;  and  transla- 
tions of  some  of  the  then  current  English  paraphrases  on 
Biblical  books  manifested  his  sympathy  with  a  school 
which,  if  not  very  learned,  attracted  him  by  its  freer  air. 
His  Oriental  studies  were  reshaped  by  dili^t  perusal  of 
the  works  of  Schultens ;  for  the  Halle  school,  with  all  its 
learning;  had  no  conception  of  the  principles  on  which  a 
fruitful  connexion  between  Biblical  and  Oriental  learning 
can  be  estabUshed.  His  linguistic  work  indeed  was  always 
hampered  by  the  lack  of  MS.  material  which  is  felt  in  his 
philological  writings,  d.y.,  in  his  valuable  SyppiemeiUa  to 
the  Hebrew  lexicons  (1784-92).^  He  cotald  not  become 
1  Br  a  itnuig*  foitniM  of  tvw  it  wm  th«  ooonpatUa  ^  G<Mtingw  l«y 
tb«  Franoh  In  ths  Sersa  Ymn*  Wtr,  sad  ths  ttimOg  nIstloBS  be 
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TOch  an  Arabist  as  Raiake;  and,  thongli  for  many  yean  tlie 
most  famous  teacher  of  Semitic  languages  in  Europe,  he 
had  little  of  the  higher  philological  faculty,  and  neither  his 
grammatical  ror  his  critical  work,  highly  praised  as  it  then 
was,  has  left  a  permanent  mark,  with  the  exception  perhaps 
pf  hiB  text-critical  studies  on  the  Peshito.^  His  tastes  were 
all  for  reo/ta— history,  antiquitiea>  especially  geography 
and  natural  science ;  in  his  autobiography  he  hidf .  regrets 
that  he  did  not  choose  the  medical  profession.  He^e  he 
found  a  field  hardly  touched  since  Bochart^  in  whose  foot- 
steps he  followed  in  tl^e  SpiciUgium  geograjphitt  ff^rmorum 
4xUrm  poti  JBoehartum  (1769-80).  To  his  impulse  we  owe 
the  famous  Eastern  expedition  of  Yon  Haven,  Forsk&l,  and 
Niebuhr.  He  prepared  the  instructions  for  their  journey, 
and  drew  up  a  series  of  questions  and  elucidations  to  guide 
their  researches,  which  place  in  strong  relief  his  compre- 
hensiye  grasp  of  all  that  was  then  known  of  the  East^  and 
the  keen  delight  in  the  knowledge  of  tangible  and  natural 
things,  paired  with  a  sober  and  patient  judgment,  which 
was  his  chief  intellectual  characteristic  The  best  part  of 
this  knowledge  was  turned  to  the  profit  of  Biblical  study ; 
in  his  exegetical  writings,  for  example,  one  of  the  main 
features  is  what  was  then  the  novelty  of  illustrations  from 
Eastern  traveL  In  spite  of  his  doctrinal  writings — which 
at  the  time  made  no  little  noise,  so  that  his  Compendium 
of  Dogmatid' (17 60)  was  confiscated  in  Sweden,  and  the 
knightiiood  of  the  North  Star  was  afterwards  given  him  ia 
reparation — ^it  was  the  natural  side  «f  the  Bible  that  really 
attracted  him,  and  no  man  did  more  to  introduce  the 
modem  method  of  studying  Hebrew  antiquity  as  an 
integral  part  of  ancient  Eastern  life.  The  permanent 
influence  of  his  works  indeed  has  not  been  great,  and  many 
of  them  are  now  hardly  readable ;  for,  with  all  his  historic 
tastes  and  learning,  he  had  no  large  historic  conceptions, 
aa^  what  is  closely  akin  to  this  defect,  was  singularly 
deficient  in  imagination  and  poetic  sympathy.  But  the 
▼ivacity  of  his  mind,  his  manysidedness,  his  singularly 
attractive  though  discursive  method,  of  lecturing,  and 
above  all  his  power  of  feeling  and  inspiring  interest  in 
every  kind  of  fact,  was  a  potent  stimulus  much  needed  in 
the  Germany  <^  that  age,  and  did  not  soon  die.  Different 
as  the  three  men  are,  there  is  a  true  historic  nexus  between 
the  three  great  Qdttingen  Orientalists,  Michaelis^  Eichhom, 
andEwald. 

Th«  panonal  chAiMtor  of  Uiohaslu  eta  be  read  between  the  lines 
of  hie  Mtob&ognphy  with  the  aid  of  the  other  materiala  collected 
by  the  editor  Hassencamp  {J,  D.  Michaeiii  LAenabuehrHbufig,  &c., 
1798).  To  nnderitaod  the  secret  of  his  enormous  inflaenoe,  it  ii 
not  enongh  to  read  his  books,  now  for  the  most  part  dull  enongh 
to  ns ;  we  most  eee  the  npright  vivaelons  laborioos  man,  with  a 
good  deal  of  worldly  pradenoe  and  a  ^ood  deal  of  temper,  maeh 
abeorbed  in  his  manixbld  academic  aotivlties  in  the  unirersitT  and 
Royal  Society  of  QOitinoen,  yet  erer  full  of  Interest  in  the  larger 
world,  and  of  shrewd  ju<Qpnents  and  lirely  talk,  with  a  strong  tense 
of  his  rights  and  dignity,  yet  with  a  good  and  warm  heart ;  Miining 
especially  in  tiie  lecture-room,  where  he  dealt  forth  knowledge  with 
disouniTe  hand  from  a  fuU  etore.  displaying  the  methods  as  well  as 
the  results  of  his  all-sided  reaearch,  not  without  a  touch  o.f  the  vanity 
of  the  polyhistor,  and  loving  to  leare  the  chair  under  a  storm  of 
apfdause  at  a  parting  bon-mot  which  he  acknowledged  a^  the  door 
in  a  backwara  glance  of  triumpK  The  same  volume  contains  a 
UXL  list  of  hii  works.  Besides  those  already  mentioned  it  is  aufll- 
dent  to  refer  to  his  Kew  Testament  Introdueiwn  ^the  first  edition, 
1700,  praoeded  the  full  development  of  hb  powers,  and  is  a  Terv 
different  book  from  the  later  editiona),  hu  reprint  of  Lowths 
PrmUeiumsB  with  important  additions  (1768-e2),  his  German 
translation  of  the  Bible  with  notes  (1778-92),  his  OrinOaXiteJu 
tt<Mf  RxtgUiadu  Bibliothsk  (1775-86),  and  JV«ti«  O.  and  R  Bib. 
(1788-91),  his  MctaiteKtt  lUeht  (1770-71),  and  his  edition  of 
CastU*s  Lmrieom  Syriaeum  (1787-88).  HU  IMUrariadur  Sri^- 
WMAaf/{  1794-98)  contains  mooh  that  is  interesting  for  the  hiatory 
of  learning  in  hia  time.  (W.  &  &) 


formed  with  the  oi&oera,  that  procared  him  the  Pails  1C&  f^om  which 
U  edited  Abolfeda'e  deaeripUon  of  Egypt 
>  Cmm  1m  Adui  AvMtohmm  a^rUma,  1788. 


MICHAUD,  JosxPH  (1767-1839),  French  hisioriaa 
and  publicist,  was  bom  of  an  old  family  on  June  19,  1767, 
at  Albens,  Savoy,  was  educated  at  Bourg-en-Bresse^  and 
afterwards  engaged  in  literary  work  at  Lyon^  where  the 
events  of  1789  first  called  into  activity  the  dislike  to 
revolutionary  principles  which  manifested  itself  throughout 
the  rest  of  his  life.  In  1791  he  went  to  Paris,  where,  not 
without  danger,  he  took  part  in  editing  several  royeiiat 
journals.  In  1794  he  started  La  QuoiidUnM,  for  his  eon- 
nexion  with  which  he  was  arrested  after  the  13th  of 
Yenddmiaire;  he  succeeded  in  escaping  his  captorsi  but  was 
sentenced  to  death  par  eontumaee  by  the  military  council. 
Having  resumed  the  editorship  of  his  newspaper  on  the 
establishment  of  the  Directory,  he  was  again  proscribea  oa 
the  18th  of  Fructidor,  but  at  the  close  of  two  years 
returned  to  Paris  when  the  consulate  had  superseded  the 
Directory.  His  Bourbon  sympathies  led  to  a  brief 
imprisonment  in  18(X),  and  on  his  release  he  for  the  time 
abardoned  journalism,  and  began  to  write  or  edit  books. 
Along  w^th  his  brother  and  two  colleagues  he  published  in 
1806  .a  Biographie  moderne,  ou  dtetionnaire  da  kommm 
qui  $$  sontfaU  tm  nom  en  Europe  depuis  1789,  the  earliest 
work  of  its  kind ;  in  1808  the  first  volume  of  his  Hidoirm 
des  Croieadet  appeared,  and  in  1811  he  originated  the 
JBio^aphie  UniveruUe,  In  1814  he  resumed  the  editor- 
ship of  the  Quoiidiennej  and  in  the  same  yter  was  elected 
Academician.  In  1815  his  brochure  entitied  HittoU^  dm 
quifue  Semainee  ou  U  dernier  rfyne  de  BonaparU'  mtl^ 
with  extraordinary  success,  passing  through  twenty-aeveo 
editions  within  a  very  short  timei  His  political  services 
were  now  rewarded  with  the  cross  of  an  officer  in  the  Legion 
of  Honour  and  the  modest  post  of  king's  reader,  ol  which 
last  he  was  deprived  in  1827  for  having  opposed  Peyronndi's 
"Loi  d'Amour**  again<t  the  freedom  of  the  press.  In 
1830-31  he  travelled  in  Syria  and  Egypt  for  the  puipoae 
of  collecting  additional  materials  for  the  fliUaire'de» 
Crouadee;  hia  correspondence  with  a  fellow  explorer, 
Poujoulat,  consisting  practically  of  disifassions  and  aluei- 
dations  of  various  important  points  in  that  work,  was 
afterwards  published  (Correepondanee  dOrient^  7  vols., 
1832-35).  The  JBibHothique  dee  Croisadee,  in  four 
volumes  more,  contained  the  "  pitees  justificatives  *  of  the 
ffistoire,  Michaud  died  on  September  30,  1839,  at  Ptasy, 
where  his  home  had  been  since  1832.  His  Hidoire  de» 
Croitadet  was  published  in  its  final  form  in  six  volumes  in 
1841  under  the  editorship  of  his  friend  Povyoulat  (9th  ed., 
with  appendix,  by  Huillard-Br^olles,  1856).  Michaud 
along  with  Poi\joulat  also  edited  and  in  part  wrote  ITouwelU 
CoUeaion  dee  Jfhnoiree  pour  eervir  d  FHieioire  de  Frcmee^ 
32  vols.,  1836-44.  See  Sainte-Benve,  Caueeriee  dm 
Lundi,  vol.  viL 

MICHAUX,  Ain>BA  (1746-1802),  a  French  botanist^ 
best  known  for  his  works  on  the  flora  of  North  America 
and  as  a  botanical  traveller.  In  1779  he  spent  some  time 
botaniring  in  England,  and  in  1780  he  explored  Auvergne^ 
the  Pyrenees,  and  the  north  of  Spain.  In  1782  he  was 
sent  by  the  French  Qovemment  on  .a  botanical  missioa  to 
Persia.  His  journey  began  unfavourably,  as  he  was 
robbed  by  Arabs  of  all  his  equipments  except  his  books; 
but  he  gained  influential  support  in  Persia^  having  cured 
the  shah  of  a  dangerous  iUneaa.  After  t^*o  vean  he 
returned  to  FAince  with  a  fine  herbarium,  and  alio  ii|tro- 
duced  numerous  Eastern  plants  inta  the  botanic  wardens 
of  France.  In  1785  he  was  sent  by  the  French  OofWh 
ment  to  North  America^  and  travelled  through  Oaaadai 
Nova  Soetia,  and  the  United  States  as  far  west  as  ths 
Mississippi  The  outbreak  of  the  French  Bevolutim 
deprived  him  of  means  to  continue  his  work  in  Ameriei^ 
and  in  1796  he  returned  to  Fiance,  ^ewas  shipwrsokad 
and  lost  most  of  his  collections  on  tha^ro^f^g^    In  J800 
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lie  went  to  Madagancar  to  mvestigate  the  flora  of  that 
ialaady  and  died  there  in  1802.  ^  work  aa  a  botanist 
was  chiefly  done  in  the  field,  and  he  added  largely  to  what 
was  previously,  known  of  the  botany  of  the  East  and  of 
America.  He  also  introduced  many  plants  into  Euro- 
pean botanic  gardens.  He  wrote  two  valuable  works  on 
North-American  plants, — ^th^  EitUArt  de$  Mne$  de 
FAmhiqw  StpUiUrvmaU  (1801),  with  36  plates,  and  the 
Flora  Bcreali-Amerieana  (1803),  2  vols.,  with  51  plates. 

mCHAUX,  Francis  AiiDRi  (1770-1855X  ^^  o^  ^« 
preceding,  was,  like  his  father,  employed  by  the  French 
Government  to  explore  the  forests  of  North  America  with 
a  view  to  the  introduction  into  France  of  trees  valuable 
for  their  wood  or  other  products.  He  was  very  success- 
ful in  carrying  out  this  object  He  published  in  1810-13 
a  Hidaire  da  Arbrafcruti^rei  de  FAmirique  SepierUrianale, 
m  3  vols.,  with  156  plates^  a  work  full  of  information  on 
the  characters,  usea^  distribution,  and  other  points  of 
iaterest  in  the  variou3  species.  In  1817-19  a  translation 
of  it  appeared  nnder  the  title  Jforth  American  Sylva, 
He  also  wrote  a  Yoyitgt  a  Foueet  dee  MorUe  AlUghanys, 
1804,  besides  articles  in  scientific  majg;annes. 

MICHELANQELO  (U75-1564).  Michelangelo  Buon- 
trroti,  l>est  known  simply  as  Michelangelo^  the  last  and  most 
famous  of  the  great  artists  of  Florence,  was  the  son  of 
Ludovico  Buonarroti,  a  poor  gentleman  of  that  city,  and  of 
his  wife  Francesca  di  NerL  Ludovico  was  barely  able  to 
live  on  the  income  of  his  estate^  but  made  it  his  boast  that 
he  had  never  stooped  to  add  to  it  by  mercantile  or  mechani- 
cal porsuita..  The  favour  of  the  Medici  procured  him  em- 
ployment in  some  minor  offices  of  state,  and  in  the  autumn 
ol  1474  he  was  appointed  resident  magistrate  of  Gaprese^ 
in  the  Oaeentino^  for  a  period  of  six  months.  Thither  he 
accordingly  repured  with  his  family,  and  there,  on  March 
6,  1475,  his  second  son  Hichelagniolo  or  Michekngelo  was 
bom.  Immediately  afterwards  the  family  returned  to 
Florenbe^  and  the  child  was  put  to  nurse  with  a  marble- 
worker's  wife  of  Setfcignana  His  mother's  health  had 
already,  it  would  seem,  b^gun  to  fail;. at  all  events  in 
about  two  years  from  this  time^  after  she  had  borne  her 
husband  two  more  sons,  she  died.  While  still  a  young 
boy,  Michelangelo  detennined  in  spite  of  his  father's 
opposition  to  be  an  artist.  He  had  sucked  in  the  passion, 
as  he  himself  used  to  say,  with  his  foster-mother's  milk. 
After  a  ahacp  stmg^le^  his  stubborn  will  overcame  his 
father's  pride  of  gentdi^,  and  at  thirteen  he  got  himself 
articled  as  a  paid  assistant  in  the  workshop  of  the  brothers 
Ghirlandaia  Domenioo  Ghirlsiidato,  bred  a  jeweller,  had 
become  by  this  time  the  foremost  painter  of  Florence.  In 
his  service  the  young  Miehelangdo  laid  the  foundations 
of  that  akill  in  fresco  with  which  twenty  years  afterwards 
he  confounded  his  detractors  at  Romeu  He  studied  also, 
like  all  the  Florentine  artists  of  that  age,  in  the  Brancacci 
chapel,  where  the  frescos  of  Masaedo,  painted  some  sixty 
years  befoA,  still  viofeorkmsly  held  their  own;  and  here,  in 
a  quarrel  with  an  iU-edDditioned  fellow-stndent»  Torrigiani, 
he  received  the  blow  ol  which  his  face  boie  the  marks  to 
his  dying  day. 

Though  MicheUngeb's  earliest  studies  were  directed 
towards  painting,  he  was  by  nature  and  predilection  much 
laon  inclined  to  sculpture.  In  that  art  he  presently 
received  encouragement  and  training  under  the  eye  of 
an  illustrious  patron,  Lorenao  dei  Medici  On  the 
recommendation,  it  is  said,  of  Ghirlandaio^  he  was  trans- 
ferred, before  the  term  of  his  apprenticeship  as  a  painter 
had  expired,  to  the  m^ooI  of  sculpture  established  l^ 
Loceoao  in  flie  Medici  ^gaidens.  Here  he  could  learn  to 
match  himself  against  his  great  predecessor,  Donatello,  one 
of  whose  pupils  was  the  directbr  of  the  school,  and  to  com- 
pirs  the  works  ol  that  master  and  his  Tuscan  oontempgraries 


with  the  antiques  collected  for  the  instruction  of  the  scholars. 
Here,  too,  he  could  listen  to  discourses  on  Flatomsm,  and 
steep  himself  in  the  doctrines  of  an  enthusiastic  philosophy 
which  sought  to  reconcile  with  Christian  faith  the  lore  and 
the  doctrines  of  the  Academy.  Michelangelo  remamed  a 
Christian  Platonist  to  the  end  of  his  days ;  he  was  also 
from  his  youth  up  a  devoted  student  of  Dante.  His 
powers  of  mind  and  hand  soon  attracted  attention,  and 
secured  him  the  regard  and  favour  of  his  patrons  in  spite 
of  his  rugged,  unsociable  exterior,  and  of  a  temperwhich 
at  best  was  but  a  half-smothered  volcano. 

Michelangelo  had  been  attached  to  the  sdiool  and  house- 
hold of  the  Medici  for  barely  three  years  when,  in  1492, 
his  great  patron  Loremso  died.  Lorenzo's  son  Fiero  dei 
Medici  inherited  the  position,  but.not  the  qualities^  of  his 
father;  Florence  soon  chafed  under  his  authority;  and 
towards  the  autumn  of  1494  it  became  apparent  that 
disaster  was  impending  over  him  and  his  adherents, 
tiichelangelo  was  constitutionally  subject  to  dark  and 
sudden  presentiments:  one  such  seized  him  now,  and, 
without  awaiting  the  popular  outbreak  which  soon  followed, 
he  took  horse  with  two  companions  and  fled  to  Bologna* 
There,  being  l  jw  in  his  twentieth  year,  he  was  received  with 
kindness  by  a  member  of  the  Aldovrandi  family,  and  on 
his  commission  executed  two  figures  of  saints,  and  one  of 
an  angel,  for  the  shrine  of  St  Dominic  in  the  diurch  of  St 
Petronius.  After  about  a  year,  work  at  Bol<^gna  failings 
and  his  name  having  been  included  in  his  absence  on  the 
list  of  artiste  appointed  to  provide  a  new  haU  of  assembly 
for  the  Great  Council  of  Florence,  Michelangelo  returned 
home.  The  strange  theocracy  esteblished  by  Savonarola 
was  now  iii  force,  and  the  whole  character  of  civic  life  at 
Florence  was  for  the  time  being  changed.  But  Michelanffdo 
was  not  Mt  without  employment.  He  found  a  friend  in 
another  Lorenio^  the  son  of  Pierfrancesco  dei  Medid,  for 
whom  he  at  tlus  time  executed  a  stetue  of  the  boy  St  John. 
Having  also  carved  a  recumbent  Cupid  in  imitetion  of  the 
antique,  it  was  suggested  to  him  by  the  same  patron 
that  it  should  be  so  tinted  and  treated  as  to  look  like  a 
real  antique^  and  sold  accordingly.  Without  increasing 
the  price  he  put  upon  the  work,  Michelangelo  for  amuse- 
ment lent  himself  to  the  counterfeit,  and  the  piece  was  then 
actually  sold  for  a  large  sum  to  a  'Roman  collector,  the 
cardinal  San  Giorgio,  as  a  genuine  work  of  antiquity, — the 
dealer  appropriating  the  profits.  When  presently  the 
cardinal  discovered  the  fraud,  he  caused  the  dealer  to 
refund ;  but  as  to  Michelangelo  himself,  it  was  represented 
to  the  young  sculptor  that  ii  he  w^t  to  Rome,  the  amateur 
who  had  just  involuntarily  paid  so  high  a  tribute  to  his 
skill  would  certainly  befriend  him.  He  set  forth  accord- 
ingly, and  arrived  at  Rome  for  the  first  time  at  the  end  of 
June  1496.  Such  hopes  as  he  may. have  entertained  of 
countenance  from  the  cardinal  San  Giorgio  were  quickly 
dispelled.  Neither  did  the  banished  PJero  dei  Medici,  who 
also  waa  now  living  at  Rome,  do  anything  to  help  him. 
On  the  other  hand  Michelangelo  won  the  favour  cf  a 
Roman  nobleman,  Jacopo  Galli,  and  through  him  of  the 
French  cardinal  Jean  de  Yilliers  de  la  Grolaie,  abbot  of 
St  Denis.  From  the  former  he  received  a  commission  for 
a  Cupid  and  a  Bacchus,  from  the  latter  for  a  Pieti^  or 
Mary  lamenting  over  the  body  of  Christ, — ^works  of  which 
probably  all  three,  the  last  two  certainly,  are  preserved. 

Michelangelo's  stey  in  Rome  at  this  time  lasted  ^y6 
years,  from  the  summer  of  149j6  till  that  of  1001.  The 
interval  had  been  one  of  extreme  political  distraction  at 
Florence.  The  excitement  of  the  French  invasion,  the 
mystic  and  ascetic  regimen  of  Savonarola,  the  reactioa 
whidh  led  to  his  overthrow,  and  finally  the  external  warn 
and  internal  diteidences  which  preceded  a  new  settlemenf^ 
had  all  created  an  atmosphere  most  unfavourable  to  art' 
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NeYertliele88'>I^OTico  Buonarroti,  who  in  the  troubles  of 
1494  ^%^  lost  a  small  permanent  appointment  lie  held  in 
th6  customs,  and  had  come  to  regard  his  son  Michelangelo 
as  the  mainstay  of  hJA  house^  had  been  repeatedly  urging 
him  to  come  home. 

A  spirit  of  family  duty  and  family  pride  was  the  ruling 
principle  in  all  Michelangelo's  conduct.  During  the  beat 
years  of  his  life  he  submitted  himself  sternly  and  without 
a  murmur  to  pinching  hardship  and  almost  superhuman 
labour  for  the  sake  -of  his  father  and  brothers,  who  were 
eyer  seliiahly  ready  to  be  fed  and  helped  by  him.  Having 
now,  after  an  illness,  come  home  in  1501,  Michelangelo 
received  the  request  from  the  cardinal  Francesco  Picco- 
lomini  to  adorn  with  a  number  of  sculptured  figures  a 
shrine  already  begun  in  the  cathedral  of  Siena  in  honour 
of  the  most  distinguished  member  of  his  house,  Pope 
Pius  XL  Four  only  of  these  figures  were  ever  executed, 
and  tiiose  not  apparently,  or  only  in  small  part,  by  the 
master's  hand.  A  work  of  greater  interest  in  Florence 
itself  had  diverted  him  from  his  engagement  to  his  Sienese 
patron.  This  was  the  execution  of  the  famous  colossal 
statue  of  David,  popularly  known  as  the  Qiant.  It  was 
carved  out  of  a  huge  block  of  marble  on  which  another 
sculptor,  Agostino  d' Antonio,  had  begun  unsuccessfully  to 
work  forty  years  before,  and  which  had  been  lying  idle 
ever  since.  Michelangelo  had  here  a  difficult  problem  before 
him.  Without  much  regard  to  tradition  or  the  historical 
character  of  his  hero^  he  carved  out  of  the  vast  but  cramped 
mass  of  material  a  youthful,  frowning'  colossus,  which 
amazed  every  beholder  by  its  freedom  and  science  of  execu- 
tion, and  its  victorious  energy  of  expression.  All  the  best 
artists  of  Florence  were  called  in  council  to  determine  on 
what  site  it  should  be  set  up,  and  after  much  debate  the 
terrace  of  the  Palace  of  the  Signory  was  chosen,  in  prefer- 
ence to  the  neighbouring  Loggia  dei  LauzL  Here  accord- 
ingly the  colossal  David  of  Michelangelo  took,  in  the  month 
of  May  1504,  the  place  which  it  continued  to  hold  ever  after- 
wards, until  ten  years  ago,  in  1873,  it  was  removed  for 
the  sake  of  protection  to  a  hall  in  the  Academy  of  Fine 
Arts.  Other  works  of  sculpture  by  the  same  indomitable 
hand  also  belong  to  this  period:  among  these  another 
David,  iii  bronse,  and  on  a  smaller  scale ;  a  great  rough- 
hewn*  St  Matthew  begun  but  never  completed  for  the 
cathedral  of  Florence ;  a  Madonna  and  Child  executed  on 
the  commission  of  a  merchant  of  Bruges;  and  two  un- 
finished bas-reliefs  of  the  same  subject. 

Neither  was  Michelangelo  idle  at  the  same  time  as  a 
painter.  Leaving  disputed  works  for  the  moment  out  of 
sight,  he  in  these  days  at  any  rate  painted  for  his  and 
Baphael's  common  patron,  Angelo  Doni,  the  Holy  Family 
now  in  the  Uffizi  at  Florence.  And  in  the  autumn  of 
1504,  the  year  of  the  completion  of  the  David,  he  received 
from  the  Florentine  state  a  oommiteion  for  a  work  of 
monumental  painting  on  an  heroic  scale.  Leonardo  da 
Yinci  had  been  for  some  months  engaged  on  his  great 
cartoon  of  the  Battle  of  Anghiari,  to  be  painted  on  the 
wall  of  the  great  hall  of  &e  municipal  counciL  The 
gonfaloniere  &oderini  now  procured  for  Michelangelo  the 
oonmussion  to  design  a  companion  work.  Michelangelo 
those  an  incident  of  the  fHsan  war,  when  the  Florentine 
soldiery  had  b^n  surprised  by  the  enemy  in  the  act  of 
bathing :  he  duhed'  at  the  task  with  his  accustomed  fiery 
energy,  and  had  carried  a  great  part  of  the  cartoon  to 
completion  when,  in  the  early  spring  of  1505,  he  broke  off 
the  work  in  order  to  obey  a  call  to  Rome  which  reached 
him  from  Pope  Julius  IL  His  unfinished  cartoon  showed 
how  greatly  Michelangelo  had  profited  by  the  'example  of 
his  elder  riyal,  Leonitfdo,  little  as,  personally,  he  yielded 
to  his  charm  or  could  bring  himself  to  respond  to  his 
omi/OBj,    Ib^  jrotk  of  Michelangelo's  youth  is  for  the 


most  part  comparatively  tranquil  in  character.  Hia  early 
sculpture^  showing  a  degree  of  science  and  perfection  un- 
equalled since  the  antique,  has  also  something  of  the 
antique  serenity.  It  bears  strongly  the  stamp  of  intel- 
lectual research,  but  not  by  any  means  that  of  storm  or 
strain.  In  the  cartoon  of  the  Bathers,  he  on  the  other 
hand  appropriated  and  carried  further  the  mastery,  which 
Leonardo  had  first  asserted,  over  every  variety  of  violent 
action  and  every  extreme  of  energetic  movement  In  it 
the  qualities  afterwards  proverbially  associated  with 
Michelangelo — his  furia,  his  terrtbilttd^  the  tempest  and 
hurricane  of  the  spirit  which  accompanied  his  unequalled 
technical  mastery  and  knowledge — first  found  expression. 

With  Michelangelo*!  departure  to  Rome  early  in  1005  the  fint 
part  of  hie  artistic  career  lua^  be  faid  to  end.  It  will  be  conTenient 
here  to  recapitulate  its  princiiial  results  in  sculpture  an J  p<tln^pg^ 
both  those  preserved,  and  tho&c  recorded  but  lost 

ScVLPTURB.— Florence,  1489>94.  Head  t^a  Faun^  Katloiud 
Museum,  Florence  (TV  Condivi  describes  Michelangelo's  firwt  eany 
in  sculpture  as  a  head  of  an  aged  faun  with  a  front  tooth  knocked  oa^ 
this  latter  point  having  been  an  afterthought  suggested  by  Lorenzo 
dei  MedicL  The  head  is  commonly  identified  vith  one  in  the 
National  Museum  at  Florence,  which,  however,  besrt  no  marks  of 
Michelangelo's  stylo,  and  is  in  all  probability  spurious.  Madonna 
Seated  on  a  Step,  Casa  Buonarroti,  Florence.  This  baa-relief  is  a 
genuine  example  of  Michelangelo's  early  work  in  the  Medioean 
school  under  Bertolda  It  is  executed  in  low  relief  in  imitation  of 
the  technical  style  of  Donatello ;  but  the  attitudes  and  characters 
of  the  figures,  and  the  long-drawn,  somewhat  tormented  folds  of 
drapery,  recall  rather  the  manner  of  Jaeopo  deUa  Querela.  Cen- 
tauromachia,  Casa  BuonarrotL  A  fine  and  unquestionably  senoixie 
work  in  full  relief,  of  probably  somewhat  later  date  than  the  last- 
mentioned;  Michelangelo  has  followed  the  antique  in  his  coa> 
ception  and  treatment  of  the  nude,  but  not  at  all  in  the  arrange- 
ment of  the  subject,  which  occurs  frequently  in  works  of  ancient  art 

Bologna,  1494-95.  Kneeling  Angel,  supporting  the  ahiine  of 
St  Dominic  This  is  the  figure,  with  cnsp  hair,  short  resolnta 
features,  and  drapery  clinging  to  show  the  liroba,  on  the  right 
hand  side  of  the  spectator  as  he  fronts  the  altar.  The  prettier 
and  more  engaging  flffure  at  the  opposite  end  was  lone  taken  tc 
be  Michelangelo's  work,  but  is  really  that  of  Niccol<S  dell*  Area. 
Michelangelo  also  finished  the  figure  of  Sc  Petronius  on  the  cornice 
of  the  same  altar,  begun  b^  the  same  Niccol^  and  executed  one  d 
St  Proculus  which  has  perished. 

Florence,  1495-96.  St  John  in  the  JFildernas,  Berlin  Museum. 
During  the  year  between  Michelangelo's  return  from  Bolosna  and 
his  first  departure  to  Rome  he  executed,  as  has  been  narrated  abore, 
a  statue  of  S.  Giovannino  for  Lorenzo  di  Pierfrancesco  dei  MedicL 
This  had  for  centuries  been  supposed  lost,  when  in  1874  it  was 
declared  to  hare  been  found  in  tne  possession  of  Count  Gualandi* 
Rossalmini  at  Pisa.  Vehement  and  prolonged  discussions  aroat 
as  to  the  authenticity  of  the  work,  and  at  last  it  was  bought  for 
tlie  Berlin  Museum,  where  its  gDUulneness  is  with  apparently  good, 
reason  maintained.  The  stripling  saint  stands  najced  but  for  a 
skin  about  his  loins,  holding  a  honeycomb  in  his  left  hand  and 
lifting  to  his  mouth  a  goat  a  horn  full  of  honer  with  hia  ijffht 
Regtcration  qf  on  anH^  group  qf  Bacehui  and  Amp^us,  Ufflzi 
Gallery,  Florence.  This  interesting  restoration  of /m  antique  torso^ 
by  the  addition  of  a  head,  the  lower  part  of  the  len,  and  the  aceeasoiy 
figure  of  an  attendant  genius,  a  plinth,  and  mask,  is  not  one  of  the 
works  traditionally  ascribed  to  Micholan^lo;  but  has  lately,  and 
as  it  seems  rightlyi  been  claimed  for  him  on  internal  eridenca. 
Beeumbeni  Cupid,  bouffht  by  the  cardinal  San  Gioigio  as  an 
antioue.  This  work,  which  played  an  important  part  in  Michel- 
angeio's  history,  is  unfortunately  lost.  ^ 

Kome,  1495-1501.  Kneeling  Cupid,  South  Kensington  Moseu]]!, 
London.  This  beautiful  statue  of  anathlatio  youtii  knoalinc  ca 
the  riffht  knee,  looking  orer  his  right  shoulder,  with  thsn^t 
hand  Towered  and  the  left  raised,  and  having  a  quiver  on  the 
ground  beside  him,  is  acknowledged  on  internal  grounds  ss  an 
early  work  of  Michelangelo.  There  is  some  smbigtdtj  about  tbo 
character  and  action  of  the  personage:  hut  tha  work  is  usually 
identified  with  the  Cupid  which  Michelangelo  is  recorded  to  have 
executed  at  this  time  for  Jaeopo  Oalli  Baecikui  and  Toung  Fata^ 
National  Museum,  Florence.  This  is  nnqnestbnablT  the  "  Bacchus 
commissioned  .by  the  same  patron.  Tiia  finely-fnuned  but  sofl- 
limbed  youthful  ffod,  his  weight  snpportad  somewhat  fttsAgirinsif 
on  the  left  leg,  holds  up  a  wine  cup  In  his  right  hand,  sndwith  his 
loosely -hangiug  left  band  holds  a  duster  of  gimpes^  at  which  •« 
child-faun  standing  a  little  behhid  him  grasps  ana  nfbblas  The 
surface  highly  finished  and  polished,  as  in  the  Bsriin  fit  John. 
Virgin  Lamenting  the  Jkad  ChritL  St  Petards,  Borne.  Tills  grm~ 
e^ecdtad  for  the  Fisncb  abbot  of  St  Deals,-  is  ths  AnMi  of 
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HicheUiigelo*8  earlj  scolpinrefl,  and  one  of  the  finest  of  hie  life. 
It  still  TecalU  the  ideals  of  some  of  the  earlier  Tuscan  masters, 
especially  Jacopo  da  Qaercia ;  but  the  execution  is  of  a  mastery 
and  nobility  nnprecodented  in  Italian  art.  The  Virgin,  in  drapery 
of  xn:ignificent  aesign,  with  her  left  knee  someirhat  raised  and  her 
risKt  nand  slightly  extended,  sits  hplding  on  her  lap  the  dead 
Christ,— a  figure  of  splendid  frame  and  modelling  as  well  as  of 
admirable  pathos  and  dignity  in  expression. 

Florence,  1501-6.  Four  Sainls  dioorating  iJu  Skritu  pf  PiuM  IL , 
in  the  cathedral  of  Siena.  These  figures  represent  the  only  part 
wMch  Michelangelo  ever  completed  of  his  contract  with  the  car- 
dinal Piccolomini  and  his  heirs.  They  are  evidently  carried  ont  by 
the  hand  of  pupils  only.  Virgin  and  Child,  Liobfrauenkirche, 
Brngea  This  pleaainff  eroup  has  been  'siu6o  the  days  of  Albert 
Durer  attributed  to  Mlcnelangolo,  and  bears  the  manifest  stamp 
of  his  design,  though  its  execution  may  be  partly  by  inferior 
hands.  It  is  placed  close  to  the  tombstone  of  a  member  of  the 
Moscheroni  (or  Moekeron)  family.  We  knov  that  Michelangelo 
execnted  at  this  time,  for  one  of  this  Torv  family,  a  work  which  the 
ancient  biographers  describe  as  baring  been  in  bronze,— a  medal- 
lion in  that  metal,  says  explicitly  Yasari ;  but  it  is  probably  really 
the  marble  group  in  Question.  Virgin  and  Child,  Royal  Academy, 
London. ,  lliis  beautiful  unfinished  circular  relief  is  iaentifted  with 
one  recorded  to  have  been  executed  by  the  master  for  Taddeo 
GaddL  Virgin  and  Child,  National  Museum,  Florence,— a  similar 
relief,  also  unfinished,  originally  ordered  by  Bartolommeo  PittL 
YmUh/ul  David,  Academy  of  Arts,.  Florence.  Of  this  colossal 
work,  which  in  spite  of  its  scale  and  subject  has  still,  in  grace 
of  pose  and  style,  a  considerable  artistic  affinity  with  the  earlier 
Bacchus  and  St  John,  enough  has  been  said.  Figure  of  David^ 
a  small  statue  in  bronze.  •  Several  extant  works  have  been  pointed 
out  as  probably  identical  with  this  lost  statue  ;  but  the  claims  of 
none  have  been  generally  acknowledged. 

Paixtiko.  —Holy  Family,  Ufiizi,  Florence.  Thia  circular  picture, 
painted  for  Angelo  Doni,  and  mentioned  by  the  earliest  biographers, 
:s  the  only  perfertlv  well-attested  panel-painting  of  Michelangelo 
which  exists.  Hjs  love  of  restless  and' somewhat  strained  actions  is 
illnstrated  l^the  action  of  the  Madonna,  who  kneels  on  the  ground 
holding  np  the  child  on  her  right  shoulder ;  his  love  of  the  nude 
by  the  introduction  (wherein  he  follows  Luca  Signorelli)  of  some 
otherwise  purposeless  undraped  figures  in  the  background.  Virgin 
and  Child  with  Four  Angels,  National  Gallery,  London.  Tliis 
nnfinidhed  painting,  marked  by  groat  grace  as  well  as  severi^  of 
feeling  and  aesign,  was  formerly  attributed  to  Domenico  Ghirlandaio, 
but  is  now  commonly  held  to  be  the  earliest  extant  picture  by  Michel- 
angelo. Of  his  manner,  especially  in  the  design  and  treatment  of  the 
drapery,  it  bean  evident  marks  ;  but  the  execution  seems  like  that 
of  soma  weaker  pupU  or  companion,  perhaps  Ridolfo  Ghirlandaio 
ox  GranaccL  EntombTnent  of  Christ,  National  Gallery,  London. 
Tikis  picture,  also  unfinished,  has  in  like  manner  been  much  oon- 
testecL  Its  composition  is  unfortunate ;  w  iker  hands  have  dis- 
figured some  portions  of  the  work ;  but  the  extraordinarv  excellence 
of  other  portions,  and  the  grandeur  of  some  of  the  actions, 
render  it  probable  that  the  work  is  one  begun  and  afterwards 
abandoned  by  Michelangelo  himself.  Cartoon  qf  ths  BattU  of 
Anghiari.  Of  this  fiunous  lost  work  (begun,  thongh  apparently 
not  completed,  in  the  period  now  engaging  us)  the  only  authentic 
record  is  contained  in  two  early  engravings,  one  by  Marcantonio 
and  the  other  by  Agostino  Veneziano.  An  elaborate  drawing  of 
many  figures  at  Holkham  Hall,  well  known  and  often  engraved, 
seems  to  be  a  later  otnto  destitute  of  real  authority. 

Michelangelo  had  not  been  long  in  Rome  before  Pope 
JnHnfl  devised  fit  employment  for  him.  That  capacious 
and  headstrong  spirit,  on  fire  with  great  enterprises,  had 
conceiTed  the  idea  of  a  sepnlchral  monument  to  com- 
memorate his  glory  when  he  should  be  dead,  and  to  be 
executed  according  to  his  own  plans  while  he  was  still 
living.  He  entrusted  this  congenial  task  to  Michelangelo. 
The  design  being  approved,  the  artist  spent  the  winter  of 
1505-6  at  the  quarries  of  Carrara,  superintending  the 
ezKAvation  and  shipment  of  the  necessary  marbles  In  the 
^ning  he  returned  to  Home,  and  when  the  marbles  arrived 
fell  to  with  all  his  energy  at  the  preparations  for  the  work. 
For  a  while  the  pope  followed  their  progress  eagerly, 
and  was  all  kindness  to  the  young  sculptor.  But  presently 
his  disposition  changed.  In  Michelangelo's  absence  an 
artist  who  was  no  friend  of  his,  Bramante  of  Urbino,  had 
beta  selected  by  Julius  to  carry  out  a  new  architectural 
scheme,  bommensnrate  with  the  usual  vastness  of  his  con- 
cq>tions,  namely  the  rebuilding  of  St>Peter's  church.  To 
the  kfluence  and  the  malice  of  Bramante  Michelangelo 


attributed  the  unwelcome  invitation  he  now  received  to 
interrupt  the  great  work  of  sculpture  which  he  had  just 
begun,  in  order  to  decorate  the  Siztine  chapel  with  frescos. 
Soon,  however,  schemes  of  war  and  conquest  interposed  to 
divert  the  thoughts  of  Julius,  not  from  the  progress  of  his 
own  monument  merely,  but  from  artistic  enterprises 
altogether.  One  day  Michelangelo  heard  him  say  at  table 
to  his  jeweller  that  he  meant  to  spend  no  more  money  on 
pebbles  either  small  or  great.  To  add  to  the  artist's  dis- 
comfiture, when  he  went  to  apply  in  person  for  payments 
due,  he  was  fibrst  put  off  from  day  to  day,  and  at  last 
actually  with  scant  courtesy  dismissed.  At  this  his  dark 
mood  got  the  mastery  of  him.  Convinced  that  not  his 
employment  only  but  his  life  was  threatened,  he  suddenly 
took  horse  and  left  Home,  and  before  the  messengers  ol 
the  pope  could  overtake  him  was  safe  on  Florentine 
territory.  Michelangelo's  flight  took  place  in  April  1506. 
Once  among  his  own  people,  he  turned  a  deaf  ear  to  all 
overtures  xnade  from  Rome  for  his  return,  and  stayed 
throughout  the  summer  at  Florence,  how  occupied  we  are 
not  distinctly  informed,  but  apparently,  among  other 
things,  od  the  continuation  of  his  great  battle  cartoon. 

During  the  same  summer  Julius  planned  and  executed 
the  victorious  military  campaign  which  ended  in  his 
imopposed  entry  at  the  head  of  his  army  into  Bologna. 
Thither,  under  strict  safe-conduct  and  promises  of  renewed 
favour,  Michelangelo  was  at  lest  prevailed  on  to  betake 
himself.  Julius  received  the  truant  artist  kindly,  as  indeed 
between  these  two  volcanic  natures  there  existed  a  natural 
afiSnity,  and  ordered  of  him  his  own  colossal  likeness  in 
bronze,  to  be  set  up,  as  a  symbol  of  his  conquering 
authority,  over  the  principal  entrance  of  the  church  of  8t 
Petronius.  For  the  next  fifteen  months  Michelangelo 
devoted'  his  whole  strength  to  this  new  task.  The  price 
at  which  he  undertook  it  left  him,  as  it  turned  out,  hardiy 
any  margin  to  subsist  on.  Moreover,  in  the  technical  art 
of  metal  casting  he  was  inexperienced,  and  an  assistant 
whom  he  had  summoned  from  Florence  proved  insubor- 
dinate and  had  to  be  dismissed.  Nevertheless  his  genius 
prevailed  over  every  hardship  and  difficulty,  and  on  the 
21st  of  February  1508  the  mi^estic  bronze  colossus  of 
the  seated  pope,  robed  and  mitred,  with  one  hand  grasping 
the  keys  and  the  other  extended  in  a  gesture  of  benedic- 
tion and  command,  was  duly  raised  to  its  station  over  the 
church  porch.  Three  years  later  it'  was  destroyed  in  a 
revolution.  The  people  of  Bologna  rose  against  the 
authority  of  Julius ;  hu  delegates  and  partisans  were  ca^t 
out,  and  his  effigy  hurled  from  its  place.  The  work  of 
Michelangelo,  after  being  trailed  in  derision  through  the 
streets,  was  broken  up  and  its  fragments  cast  into  the 
furnace. 

Meanwhile  the  artist  himself,  as  soon  as  his  work  was 
done,  had  followed  his  reconciled  master  back  to  Romei 
The  task  that  here  awaited  him,  however,  was  after  all  not 
the  resumption  of  the  papal  monument,  but  the  execution 
of  the  series  of  paintings  in  the  Sixtine  chapel  which  had 
been  mooted  before  his  departure.  Painting,  he  always 
averred,  was  not  his  business;  and  he  ntered  with 
misgiving  and  reluctance  upon  his  new  undertaking. 
Destiny,  however,  so  ruled  that  the  work  thus  thrust  upon 
him  remains  his  chief  title  to  glory.  His  history  is  one  of 
indomitable  will  and  almost  superhuman  energy,  yet  of  will 
that  hardly  ever  had  its  way,  and  of  energy  continually 
at  war  with  circumstance.  Th^  only  work  which  in  all  his 
life  he  was  able  to  complete  as  he  had  conceived  it  was 
this  of  the  decoration  of  the  Sixtine  ceiling.  The  pope 
had  at  first  proposed  a  scheme  including  figures  of  the 
twelve  apostles  only.  Michelangelo  would  be  content  with 
nought  so  meagre,  and  furnished  instead  a  design  of  many 
hundred  figures,  embodying  all  the  history  of  creation  and 
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of  the  fint  patriareha,  with  aeoMsory  personages  of  prophets 
and  sil^b  dreaming  on  the  new  dispensation  to  come,  and, 
in  addition,  those  of  tbe  forefathers  of  Christ.  The  whole 
wu  to  be  enclosed  and  divided  by  an  elaborate  framework 
of  painted  architecture,  with  a  multitude  of  nameless  human 
shapes  supporting  its  Mveral  members  or  reposing  among 
them,— shapes  mediating,  as  it  were,  between  the  features 
of  the  inanimate  framework  and  those  of  the  great  dramatic 
and.  prophetic  scenes  themselyes.  Michelangelo's  plan  was 
accepted  by  the  pope,  and  by  May  1508  his  preparations 
for  its  execution  were  made.  Later  in  the  same  year  he 
summoned  a  number  of  assistant  painters  from  Florence. 
Trained  in  the  traditions  of  the  earlier  Florentine  school, 
they  were  unable,  it  seems,  to  interpret  Michelangelo's 
designs  in  fresco  either  with  sufficient  freedom  or  sufficient 
uniformity  of  style  to  satisfy  him.  At  any  rate  he  soon 
dismissed  them,  and  carried  out  the  remainder  of  his 
colossal  task  alone,  except  for  the  necessary  amount  of 
purely  mechanical  and  subordinate  help.  The  physical 
conditions  of  prolonged  work,  face  upwards,  upon  this  vast 
expanse  of  cefling  were  adverse  and  trying  in  the  extreme. 
But  after  four  and  a  half  years  of  toil  the  task  was 
accomplished.  Michelangelo  had  during  its  progress  been 
harassed  alike  by  delays  of  payment  and  by  hostile  intrigue. 
The  absolute  need  of  funds  for  the  furtherance  of  the 
undertaking  had  even  constrained  him  at  one  moment  to 
break  off  work,  and  pursue  his  inconsiderate  master  as  far 
as  Bologna.  His  ill-wishers  at  the  same  time  kept  casting 
doubts  on  his  capacity,  and  vaunting  the  superior  powers 
of  Raphael  That  gentle  spirit  would  by  nature  have  been 
no  man's  enemy,  but  unluckily  Michelangelo's  moody,  self- 
concentrated  temper  prevented  the  two.  artists  being  on 
terms  of  amity  auch  as  might  have  stopped  the  mouths  of 
mischief-makers.  Once  during  the  progress  of  his  task 
Michelangelo  was  compelled  to  remove  a  portion  of  the 
scaffolding  and  exhibit  what  had  been  so  far  done,  when 
the  effect  alike  upon  frends  and  detractors  was  overwhelm- 
itig.  Still  more  complete  was  his  triumph  when,  late  in 
the  autumn  of  1512,  the  whole  of  his  vast  achievement 
)ras  disclosed  to  view. 

The  main  field  of  the  Sixtine  eeiling  is  diriiled  into  four  larger 
•Itemating  with  five  amaller  fields  Tke  following  is  the  order  of  the 
nbiects  depicted  in  them:— <1)  the  dividing  of  the  light  from  the 
larkncss ;  (2)  the  creation  of  ann,  moon,  and  atara,  and  of  the 
lerbage ;  (8)  the  ereation  of  the  watera ;  (4)  the  creation  of  man ; 
5)  the  creation  of  woman ;  (6)  the  temptation  and  txpnlaion  ; 
]7)  an  enigmatical  aoene,  laid  to  represent  the  sacrifice  of  Cain  and 
ibel,  bat  rather,  resemhlinff  the  aacrifioe  of  Noah  ;  (8)  the  deluge  ; 
,9)  the  drunkenness  of  Koah.  The  figures  in  the  last  three  of  these 
iosnes  are  on  a  smaller  scale  than  those  in  the  first  six.  In  numbers 
1,  8,  6,  7,  and  9  the  field  of  the  picture  is  reduced  bj  the  encroach- 
menta  of  the  architectural  framework  and  aupporters.  These  sub- 
jects are  flanked  at  each  end  by  the  figure  of  a  seated  prophet  or 
sibyl  sltematelj  j  two  other  prophets  ars  introduced  at  each  ex- 
tremity of  the  senes^  making  seven  prophets  and  five  aibyls  in  all.  In 
the  angles  to  right  and  left  of  the  prophete  at  the  two  extremities 
ars  the  Death  of  Goliath,  the  Death  of  Judith,  the  Braxen  Ser- 
penti  and  the  Punishment  of  Haman.  In  the  twelve  Innettea 
kbove  the  windows,  and  the  similar  number  of  triangular  vaulted 
apaoss  over  them,  are  mysterious  groups,  or  pairs  of  groups,  of 
figures,  which  from  Michelangelo's  own  time  hare  usually  been 
known  as  Anceetors  of  Christ  The  army  of  nameless  architectural 
and  subordinate  figurea  is  too  numerous  to  be  here  spoken  of^ 
The  work  rspresents  all  the  powers  of  Hichelangolo  at  their  best 
Disdaiiiing  all  the  accessory  alluremenU  of  the  painter's  srt,  he 
has  oonoentrated  himself  upon  the  exdusivs  delineation  of  the 
human  form  and  face  at  their  highest  power.  His  imagination 
has  conoeircd,  and  hia  knowledge  and  certainty  of  hand  have  enabled 
him  to  realize,  attitudes  and  combinations  of  unmatched  variety 
and  grandeur,  and  oountenaneea  of  unmatched  expreasiveness  and 
powsr.  But  he  has  not  trusted,  as  he  came  later  to  trust,  to  science 
and  acquired  knowledge  merely,  neither  do  his  personages,  so  far 
as  they  did  sfterwsrds,  transcend  human  possibility  or  leare  the 
facts  of  actual  life  behind  them.  In  a  word,  Us  sublimity,  often 
in  sxoess  of  the  occaaion,  is  here  no  mors  than  equal  t»  it ;  more- 
over it  is  combined  with  the  noblest  elements  of  grace  and  even  of 

fesndsnsM.    As  for  the  intellectual  meanings  of  his  vast  design, 


over  and  above  those  which  reveal  themselvee  at  s  first  ^ance  or 
by  a  bare  description,  ~they  are  from  the  nature  of  the  cace  Izk- 
axhaustiUe,  and  can  never  be  perfectly  defined.  Whatever  the 
aoul  of  thia  great  Florentine,  the  spiritual  heir  of  Dante,  with 
the  Christianity  of  the  Middle  Age  not  shaken  in  his  m^  bat 
expanded  and  tranacendentalised,  by  the  knowledge  and  lore  of 
Plato,— whatever  the  soul  of  such  a  man.  Mi  of  suppressed  tender, 
ness  and  righteous  indignation,  and  of  anxious  questionings  ef 
coming  fato^  could  conceive,  that  Michelangelo  has  expressed  or 
shadowed  forth  in  this  great  and  significant  scheme  of  paintingSL 
The  detaHa  it  must  remain  for  every  firesh  student  to  interpret  in 
his  own  manner. 

The  Sixtine  cnapel  was  no  sooner  completed  than 
Michelangelo  resumed  work  upon  the  marbles  for  the 
monument  of  Julius.  But  four  months  only  had  passed 
when  Julius  died.  His  heirs  immediately  entered  (in  the 
summer  of  1518)  into  a  new  contract  with  Michelangelo 
for  the  execution  of  the  monument  on  a  reduced  s«de. 
What  the  precise  nature  and  extent  of  the  original  design 
had  been  we  do  not  know,  but  the  new  one  was  extensive 
and  magnificent  enough.  It  was  to  consist  of  a  great 
quadrilateral  structure^  two  courses  high,  projecting  from 
tiie  church  wall,  and  decorated  on  its  three  unattached  sides 
with  statues.  On  the  upper  course  was  to  be  plitfced  the 
colossal  recumbent  figure  of  the  pope  under  a  canopy, 
and  beside  it  mourning  angels,  with  prophetic  and 
allegoric  personages  at  the  angles, — sixteen  figures  in 
all  The  lower  course  was  to  be  enriched  with  twenty- 
four  figures  in  niches  and  on  projecting  pedestals : — in 
the  ni^es,  Victories  trampling  on  conquered  Provinces  ; 
in  the  pedestals,  Arts  and  Sciences  in  bondage.  The 
entire  'vork  was  to  be  completed  in  nine  years'  time. 
During  the  next  three  years,  it  would  seem,  Micheh^ngelo 
brought  to  completion  three  at  least  of  the  promised 
figures,  and  they  are  among  the  most  famous  of  all  exist- 
ing works  of  the  sculptor's  art, — namely,  the  Moses  now 
in  the  churcL  of  S.  Fietro  in  Yincoli  at  Borne  and  the 
two  "  Slaves  "  at  the  Louvre. 

The  Mosea,  originally  intended  for  one  of  tbe  angles  of  the  upper 
course,  is  now^  placed  at  the  level  of  the  eye,  in  Uie  centre  of  the 
principal  face*of  the  monument  aa  it  was  at  last  finished,  on  a 
deplorably  leduced  and  altered  scale,  by  Michelangelo  and  his 
sssistants  in  his  old  age.  The  prophet,  heavilv  bearded  and  draped, 
with  only  his  right  arm  bare,  sits  with  his  left  foot  drawn  back, 
his  head  raised  apd  turned  to  the  left  with  an  expression  of  in- 
dignation and  menace,  his  left  hand  laid  on  his  lap  and  his  right 
grasping  the  tables  of  the  law.  Tbe  work,  except  in  one  or  two 
places,  IS  of  the  utmost  finish,  and  the  statue  looks  like  one  of  the 
prophets  of  the  Sixtine  ceilinff  done  in  marble.  The  '*  Slavea  "  at 
the  Louvre  an  youthful  miJe  figures  of  eoually  perfect  execution, 
nude  but  for  the  band  which  passes  over-  the  breast  of  one  and  the 
right  leg  of  the  other.  One,  with  his  left  hand  raised  to  his  head 
and  his  right  pressed  to  his  bosom,  and  hia  evea  almoat  dosed. 


seems  succumbing  to  the  agonies  of  death;  the  other,  with  his  arma 
bound  behind  his  back,  looka  upward  still  hopelessly  strwling. 
There  is  reason  to  believe  that  all  three  of  these  ngures  were  finished 
between  1518  and  1516.  The  beginnings  of  other  figures  or  groupe 
intended  for  the  same  monument  are  to  he  found  at  Florence,  where 
they  were  no  doubt  made  and  then  abandoned  some  years  later,  — 
viz.,  four  rudely  blocked  figures  of  slavss  or  prisoners,  in  a  grotto 
of  the  Boboli  gardens,  ana  the  so-called  Yictoxy  in  the  Kational 
Kusoum,  an  unfinished  group  of  a  combatant  kneeling  on  an^ 
crushing  to  death  a  fallen  enemy;  with  these  may  be  associated 
a  wax  model  known  aa  Hercules  and  Cacus  in  the  South  Ken- 
sington Museum,  and  the  figure  of  a  crouching  man  at  St  Petera- 
burg. 

By  this  time  (1516)  Michelangelo's  evil  star  was  again 
in  the  ascendant  Julius  IL  had  been  succeeded  on  the 
papal  throne  by  a  Medici  under  the  title  of  Leo  X  The 
Medici,  too,  had  about  the  same  time  by  force  and  fraud 
republished  their  sway  in  Florence,  overthrowing  the  free 
institutions  that  had  prevailed  there  since  the  days  of 
Savonarola.  Now  on  the  one  hand  this  family  were  the 
hereditary  friends  and  patrons  of  Michelangelo;  on  the 
other  hand  he  was  a  patriotic  son  of  republican  Florence; 
so  that  henceforward  his  personal  allegiance  and  hia 
political  sympathies  were  destined  to  be  at  confiict     Ove» 
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nrach  of  his  art,  as  lias  been  thooglit,  the  pain  and  per- 
plezitj  of  this  conflict  have  cast  their  shadow.  For  the 
present  the  consequence  to  him  of  the  rise  to  power  of  the 
Medici  was  a  fresh  interruption  of  his  cherished  work  on 
the  tomb  of  .Julius.  Leo  X.  and  his  kinsmen  insisted  that 
Michelangelo,  regardless  of  all  other  engagements,  must 
design  and  carry  out  a  great  new  scheme  for  the  enrich- 
ment of  their  own  faimly  church  of  San  Lorenzo  in 
Florence.  The  heirs  of  Julius  on  their  part  showed  an 
accommodating  temper,  and  at  the  request  of  Leo  allowed 
their  three-years'-old  contract  to  be  cancelled  in  favour  of 
another,  whereby  the  scale  and  sculptured  decorations  of 
the  Julian  monument  were  again  to  be  reduced  by  nearly 
a  half.  Unwillingly  Michelangelo  accepted  the  new  com- 
mission thus  thrust  upon  him  for  the  church  facade  at 
Florence;  but,  having  once  accepted  it,  he  produced  a 
design  of  combined  sculpture  and  architecture  as  splendid 
and  ambitious  in  its  way  as  had  been  that  for  the  monu- 
ment of  Julius.  In  the  summer  of  1516  he  loft  Rome  for 
Oarrafa  to  superintend  the  excavation  of  the  marbles. 

Michelangelo  was  now  in  his  forty-second  year.  Though 
moro  than  half  his  life  was  yet  to  come,  yet  its  best 
days  had,  as  it  proved,  been  spent.  All  the  hindrances 
which  he  had  encountered\ hitherto  were  as  nothing  to 
those  which  began  to  beset  him  now.  For  the  supply  of 
materials  for  the  fa9ade  of  San  Lorenzo  he  had  set  a  firm 
of  masons  to  work,  and  had  himself,  it  seems,  entered  into 
a  kind  of  partnership  with  them,  at  Carrara,  where  he  knew 
the  quarries  well,  and  where  the  industry  was  hereditary 
and  well  understood.  When  all  was  well  in  {progress  there 
under  his  own  eye,  reasons  of  state  induced  the  Medici 
and  the  Florentine  magistracy  to  bid  him  resort  instead 
to  certain  new  quarries  at  Fietrasanta,  near  ^rravalle  in 
the  territory  of  Florence.  Hither,  to  the  disgust  of  his  old 
clients  at  Carrara  and  to  Ids  own,  Michelangelo  accordingly 
had  to  transfer  the  scene  of  his  labours.  Presently  he  found 
himself  so  im|3eded  and  enraged  by  the  mechanical  difficulties 
of  raising  and  transporting  the  marbles,  and  by  the  disloyalty 
and  incompetence  of  those  with  whom  he  had  to  deal,  that 
he  was  fain  to  throw  up  the  commission  altogether.  The 
oontracts  for  the  fa9ade  of  San  Lorenzo  were  rescinded  in 
March  1518,  and  the  whole  magnificent  scheme  came  to 
nothing.  Michelangelo  then  returned  to  Florence,  where 
proposals  of  work  poured  in  on  him  from  many  quarters. 
The  king  of  France  desired  something  from  his  hand  to 
place  bttide  the  two  pictures  he  possessed  by  Raphael 
The  authorities  of  Bologna  wanted  him  to  design  a  fa<^de 
for  their  church  of  St  Petronius ;  those  of  Genoa  to  cast  a 
statue  in  bronze  of  their  great  commander,  Andrea  Doria. 
Cardinal  Grimani'begged  hard  for  any  picture  or  statue  he 
might  have  to  spare ;  other  amateurs  importuned  him  for 
•0  much  as  a  pencil 'drawing  or  sketch.  Lastly  his  friend 
and  partisan  Sebastian  del  Pionibo  at  Rome,  ever  eager  to 
keep  up  the  feud  between  the  followers  of  Michelangelo 
and  those  of  Raphael,  besought  him  on  Raphael's  death  to 
return  at  once  to  Rome,  and  take  out  of  the  hands  of  the 
^ad  master's  pupils  the  works  of  painting  still  remaining 
to  be  done  in  the  Vatican  chambers.  Michelangelo  complied 
with  none  of  these  requests.  All  that  we  know  of  his  doing 
at  this  time  was  the  finishing  a  commission  received  and 
inX  put  in  hand  four  years  preriously,  for  a  full-sized 
statue  of  a  nude  Christ  grasping  the  Cross.  This  statue, 
^>qinplftt^  and  sent  to  Rome  in  1521  (with  some  last  touches 
added  by  subordinate  hands  in  Roipe  itself),  stands  now  in 
the  church  of  Sta  Maria  sopra  Minerva ;  there  is  little  in 
it  of  the  Christian  spirit  as  commonly  understood,  although, 
ia  those  parts  which  Michelangelo  himself  finished^  there 
is  extreme  accomplishment  of  design  and  workmanship. 

The  next  twelve  years  of  Michelangelo's  life  (1522-34) 
mn  ipent'at  Tkmac^  and  again  employed  principally  in 


the  service  of  his  capricious  and  uncongenial  patrons^  the 
MedicL     The  plan  of  a  great   group  of  monuments  to 
deceased  members  of  this  family,  to  be  set  up  in  their 
mortuary  chapel  in  San  Lorenzo,  seems  to  have  been  formed, 
and  preparations  to  have  been  made  by  Michelangelo  for 
its  execution,  as  early  as  1519.     It  was  not,  however,  until 
1524,  after  Leo  X.  had  died,  and  his  successor  Adrian  VL 
had  been  in  his  turn  succeeded  by  another  Medicean  pope, 
Clement  YII.,  that  any  practical  impulse  was  given  to  the 
work.     Even  then  the  impulse  was  a  wavering  one.    First 
Clement  proposed  to  associate  another  artist,  Sansavino, 
with  Michelangelo  in  his  task.     This  proposal  being  on 
Michelangelo's  peremptory  demand  abandoned,  Clement 
next  distracted  the  artist  with  an  order  for  a  new  archi- 
tectural design, — that,  namely,  for  the  proposed  Medicean 
or  "Laurentian  "  library.     When  at  last  the  plans  for  the 
sepulchral  monuments  took  shape,  they  did  not  include^  as 
had  been  at  first  intended,  memorials  to  the  founders  of 
the  house's  greatness,  Cosimo  and  Lorenzo  the  Magnificent, 
or  even  to  Pope  Leo  X.  himself,  but  only  to  two  younger 
members  of  the  house  lately  deceased,  Giuliano,  duke  of 
Nemours,  and   Lorenzo,  duke  of   Urbino.     Michelangelo 
brooded  long  over  his  designs  for  this  work,  and  was  still 
engaged  on  its  execution — ^his  time  being  partly  also  taken 
up  by  the  building  plans  for  the  Medicean  library — when 
|X}litical  revolutions  interposed  to  divert  his  industry.     In 
1527  came  to  pass  the  sack  of  Rome  by  the  Austrians, 
and  the  apparently  irretrievable  ruin  of  Pope  Clement.    The 
Florentines  seized  the  occasion  to  expel  the  Medici  from 
their  city,  and  set  up  a  free  republican  government  once 
more.     Naturally  no  more   funds  for  the  work   in   San 
Lorenzo   were    forthcoming,   and    Michelangelo,   on   the 
invitation  of    the  new  signory,   occupied  himself  for  a 
while  with  designs  for  a  colossal  group  of  Samson  and 
the  Philistines,  to  be  wrought  out  of  a  block  of  marble 
which  had  been  rough-hewn  already  for  another  purpose 
by  Baccio  BandinellL     Soon,  however,  he  was  called  to 
help  in  defending  the  city  itself  from  danger     Clement  and 
his  enemy  Charles  Y.  having  become  reconciled,  both  alike 
were  now  bent  on  bringing  Florence  again  under  the  rule  of 
the  MedicL     In  view  of  the  approaching  siege,  Michelangelo 
was  appointed  engineer-in-chief  of  the  fortifications.     He 
spent   the  early  summer  of   1529   in   strengthening  the 
defences  of  San  Miniato ;  from  July  to  September  he  was 
absent  on  a  diplomatic  mission  to  Ferrara  and   Venice. 
Returning  in  the  middle  of  the  latter  month,  he  found  the 
cause  of   Florence   hopeless  from  internal   treachery  and 
from  the  overwhelming  strength  of  her  enemies.     One  of 
his  dark  seizures  overcame  him,  and  he  departed  again 
suddenly  for  Venice.     Not  cowardice,  but  despair  of  his 
city's  liberties,  and  still  more'  of  his  own  professional  pro- 
spects amid  the  turmoil  of  Italian  affairs,  was  the  motive 
of  his  departure.     For  a  while  he  remained  in  Venice, 
negotiating  for  a  future  residence  in  France.     Then,  while 
the  siege  was  still  in  progress,  he  returned  once  more  to 
Florence ;  but  in  the  final  death-struggle  of  her  liberties  he 
bore  no  part.     When  in  1530  the  city  submitted  to  her 
conquerors,  no  mercy  was  shown  to  most  of  those  who  had 
taken  part  in  her  defence.     Michelangelo  believed  himself 
in  danger  with  the  rest,  but  on  the  intervention  of  Baccio 
Valori  he  was   presently  taken    back  into  favour  and 
employment  by  Pope  Clement.     For  three  years  more  he 
still  remained  at  Florence,  engaged  principally  on  the  com- 
pletion of  the  Medici  monuments,  and  on  the  continuance  of 
the  Medicean  library,  but  partly  also  on  a  picture  of  Leda 
for  the  duke  of  Ferranu  ' 

The  statnes  of  the  Medici  monnment  Uke  rank  beside  the  Moses 
end  the  SUves  at  the  finest  work  of  Michelangelo's  central  time 
in  acttlpture  ;  moreover,  though  some  of  the  figures  are  unfim^ed, 
tiiev  oonstitnte  as  aotnallv  executed  s  fiouiplete  scheme.     The/ 
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eopsist  of  a  Madomia  and  Child  Oeft  imperfect  l*eaa«e  the  maible 
vas  ehort  in  balk),  and  of  the  two  famous  monnmentol  gran  pa,  each 
consistinff  X/t  aa  armed  and  leated  portrait-statue  in  a  niche,  vith 
two  amblematio  flgorcs  reclining  on  each  side  of  a  sarcoDhagus 
below.  The  portraits  are  treated  not  realistically  bnt  typicallj.  In 
that  of  Lorenso  bmiom,  to  be  typified  the  mood  of  brooding  and 
ooneantratod  inward  ^onght  preparatory  to  warlike  action  ;  in 
that  of  Gioliano,  tha  type  of  alert  and  confident  practical  sonrey 
immediately  preceding  Uie  moment  of  action*  To  this  contrast  of 
the  meditatire  and  aotire  dharacten  corresponds  to  some  extent  a 
contrast  in  the  emblematio  gronps  accompanying  the  portraits.  At 
the  feet  of  the  Dnke  CMnliano  recline  the  shapes  of  Kight  and  Day,— 
the  former  a  female,  the  latter  a  male  peraonification,— -tlie  former 
annk  in  an  attitude  of  deep  bnt  uneasy  slumber,  the  ktter  (whose 
head  and  fsce  are  merely  blocked  out  of  the  marble)  lifting  himself 
in  one  of  wrathful  and  disturbed  awakening.  Bat  for  Michelangelo's 
unfailing  grandeur  of  style,  and  for  the  sense  which  his  works  con- 
Tey  of  a  ooropuUire  heat  and  tempest  of  thought  and  feeling  in  the 
■ool  that  thns  conceired  them,  both  these  attitudes  might  be  charged 
with  eztraTagaAoe.  As  ffrand,  but  far  leas  violent,  are  those  of  the 
two  companion  figures  tnat  recline  between  sleep  and  waking  on 
tha  iaroophagua  or  the  pensire  Lorenza  Of  these,  the  male  figure 
ia  known  as  Evening;  and  the  female  aa  Homing  {Crepuaeolo  and 
Aurora),  In  Miohelan^lo's  original  idea,  figures  of  Earth  and 
Heaven  were  to  be  asaootated  with  those  of  Night  and  Day  on  the , 
monument  of  Qiuliano,  and  others  of  a  corresponding  nature,  no 
doubt,  with  those  of  the  Morning  and  Evening  Twilignt -on  that  of 
Lorenso ;  these  figures  afterwards  fell  out  of  uie  scheme.  Michel- 
angelo's obvious  and  fundamental  idea  was,  as  some  words  of  his 
own  reoord,  to  exhibit  the  elements,  and  the  powers  of  earth  and 
heaven,  lamenting  the  death  of  the  princes ;  it  is  a  question  of 
much  interest,  hm  not  to  be  disonaaeil  here,  what  other  ideas  of 
a  mora  personal  and  deeper  kind 'may  have  conflicted  or  come  into 
aasoeiation  with  theae^  and  found  ezprossion  in  these  majestic 
works  of  ui,  whereof  no  one  who  looka  upon  them  can  escape  the  - 
spelL 

Michelangelo  liad  never  ceased  to  be  troubled  bj  the  heirs 
and  executors  of  Julius,  as  well  as  by  bis  own  artistic  con- 
science and  ambition,  concerning  the  long-postponed  comple- 
tion of  the  Julian  monument  Agreement  after  agreement 
bad  been  made,,  and  then  from  the  force  of  circumstances 
broken.  In  1532,  on  the  completion  of  the  Hedicean  monu- 
ments at  Florence,  he  entered  into  a  new  and  what  he  firmly 
meant  to  be  a  binding  contract  to  complete  the  work,  on  a 
scale  once  more  very  greatly  reduced,  and  to  set  it  up  in  the 
church  of  S.  Pietro  in  Yincoli  in  Kome.  But  once  more 
the  demands  of  the  pope  diverted  his  purpose.  Clement 
msisted  that  Michelangelo  must  complete  his  decorations 
of  the  Sixtine  chapel  by  painting  anew  the  great  end 
wall  above  the  altar,  adorned  until  then  by  frescos  of 
Femgino.  The  subject  chosen  was  the  Last  Judgment^ 
and  Michelangelo  began  to  prepare  sketches.  For  the 
next  two  years  he  lived  between  Bome  and  Florence,  and 
in  the  autumn  of  1534,  in  his  sixtieth  year,  settled  finally 
and  for  the  remainder  of  his  life  at  Rome.  Immediately 
afterwards  Pope  Clement  died,  and  was  succeeded  by  a 
Famese  under  the  title  of  Paul  IIL  Even  more  than  his 
predecessor,  Paul  insisted  on  claiming  the  main  services  of 
Michelangelo  for  himself,  and  forced  him  to  let  all  other 
engagements  drift  For  the  first  seven  years  after  the 
artisf  s  return  to  Rome,  his  time  was  principally  taken  up 
with  the  painting  of  the  colossal  and  multitudinous  Last 
Judgment  This  being  completed  in  1541,  he  was  next 
compelled  to  undertake  two  more  great  frescos,  one  of  the 
Conversion  of  Paul  and  another  of  the  Martyrdom  of  Peter, 
in  a  new  chapel  which  the  pope  had  caused  to  be  built  in 
the  Vatican,  and  named  after  himself  Capella  Paoiina. 

The  freaoo  of  the  Laat  Judgment  hi  the  Sixtine  chapel  U  probobly 
tha  moat  famoua  single  nioture  in  the  world.  In  it  Michelangelo 
showi  more  than  aver  the  omnipotence  of  his  artistic  science,  and 
*be  fieiy  daring  of  his  oonoeptiona.  The  work  exhibits  the 
athletic  unclothed  human  form  in  every  variety  and  extremity  of 
hitherto  unattempted  action  and  predicament  But  of  moderation, 
M  weU  as  of  beauty  and  tendemeas,  it  is  almost  entirely  devoid, 
whether  from  the  complexion  of  his  own  thoughts,  and  the 
mva  indignaiio  that  was  native  to  his  breast,  or  from  .the  influ- 
moa  of  the  passionate  and  embittered  theological  temper  of  the 
nma,  Michelangelo  haa  here  neglected  the  consolatoxy  aspecU  of 
Vbnsttanity,  and  insisted  on  its  terrific  aspects  ahnoat  exclusively. 


Neither  in  tne  qualities  of  colour  and  execution  is  the  work,  so  far 
as  the  condition  of  either  admits  comparison,  comparable  for  charm 
to  the  earlier  and  far  more  nobly-inspired  frescos  of  the  ceiling. 
It  is  to  these,  and  not  to  the  Last  Judgment,  that  the  student  must 
turn  if  he  would  realize  what  is  best  and  greatest  in  the  art  of 
Michelangelo. 

llie  frescos  of  the  Pauline  Chapel  are  on  their  part  m  part  so 
injured  as  to  be  hardly  susceptible  of  useful  study  or  criticism. 
In  their  ruined  slat  >  they  bear  evidence  of  the  same  tendencies  that 
mode  the  art  of  Michelangelo  in  its  latest  phase  so  dangerous 
an  example  to  weaker  men, — the  tendency,  that  is,  to  seek  for 
energy  and  violence  of  action  both  in  place  and  out,  for  "terrible- 
ncss  '  quand  m4m§,  and  to  design  actions  not  by  help  of  direct 
study  from  natore,  but  by  scientific  deduction  from  the  abstract 
laws  of  structure  and  movement  At  best  these  frescos  can  never 
have  been  ha^py  examples  of  Michelangelo's  art 

During  the  fifteen  years  (1534-49)  when  Hichelangelo 
was  mainly  engaged  on  these  paintings,  he  had  also  at 
last  been  enabled  to  acquit  himself,  although  in  a  manner 
that  can  have  been  satisfactory  to  none  concerned,  of  his 
engagements  to  the  heirs  of  Julius.  Once  more  the 
influence  of  the  pope  had  prevailed  on  them  to  accept  a 
compromise  altogether  to  their  disadvantage.  It  was 
agreed  that  the  Moses  executed  thirty  years  before  should 
be  the  central  figure  of  the  new  scheme ;  assistants  were 
employed  to  carve  two  smaller  flanking  figures  of  female 
personifications;  and  the  three  were  in  1545  set  up  in  S. 
Pietro  in  Vincoli  in  combination  with  an  architectural 
structure  of  rich  but  incongruous  design*  During  the 
same  years  the  long-pent  human  elements  of  fervour  and 
tenderness  in  Michelangelo's  nature  had  found  vent  and 
utterance  such  as  they  had  never  found  before.  He  had 
occasionally  practised  poetry  in  youth,  and  there  aro  signs 
of  some  transient  love-passage  during  his  life  at  Bologna. 
But  it  was  not  until  towards  his  sixtieth  year  that  the 
springs  of  feeling  were  fairly  opened  in  the  heart  of  this 
solitary,  this  masterful  and  stem,  life-wearied  and  labour- 
hardened  man.  Towards  that  age  we  find  him  beginning 
to  address  impassioned  sonnets,  of  which  the  sentiment  b 
curiously  comparable  to  that  expressed  in  some  of  Shake- 
speare's, to  a  beautiful  and  gifted  youth,  Tommaso  CavalierL 
Soon  afterwards  he  made  the  acquaintance  of  the  pious, 
accomplished,  and  high-souled  lady,  Vittoria  Colonna,  widow 
of  the  Marquis  Pescara.  For  twelve  years  until  her  death, 
which  happened  in  1547,  her  friendship  was  the  great  solace 
of  Michelangelo's  life.  On  her,  in  all  loyalty  and  reverence^ 
he  poured  out  all  the  treasures  of  his  mind,  and  all  his  im- 
prisoned powers  of  tenderness  and  devotion.  He  painted 
for  her  a  crucifixion  of  extraordinary  beauty,  of  which  many 
imitations  but  not  the  original  have  come  down  to  us.  She 
was  the  chief  inspirer  of  his  poetry, — in  which,  along  with 
her  praises,  the  main  themes  are  the  Christen  religion,  the 
joys  of  Platonic  love,  and  the  power  and  mysteries  of  art^ 
Michelangelo's  poetical  style  is  strenuous  and  concentrated 
like  the  man.  Ho  wrote  with  labour  and  much  self -correc- 
tion ;  we  seem  to  feel  him  flinging  himself  on  the  material 
of  language  with  the  same  overwhelming  energy  and 
vehemence, — the  same  impetuosity  of  temperament,  com- 
bined with  the  oame  fierce  desire  of  perfection, — with 
which  contemporaries  describe  him  as  flinging  bitnwAlf  qxi 
the  material  of  marble. 

And  BO  the  mighty  sculptor, '  painter,  and  poet  reached 
old  age.  An  infirmity  which  settled  on  him  in  1544,  and 
the  death  of  Vittoria  Colonna  in  1547,  left  him  broken  in 
health  and  heart  But  his  strength  held  on  for  many  a 
year  longer  yet.  His  father  and  brothers  were  dead,  and 
his  family  sentiment  concentrated  itself  on  a  nephew, 
Leonardo,  to  whom  he  showed  unremitting  practical  kind- 
ness, coupled  with  his  usual  suspiciousness  and  fitfulneM 
of  temper.  In  almost  all  his  relations  the  old  man  con- 
tinued to  the  end  to  manliest  the  same  loyal  and  righteous 
heart,  acoompanied  try  thd  same  masterful,  moody,  and 
estranjiing  temper^  as  in  youth.     Ajnon^  the  artists  of 
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the  younger  generation' be  held  n  position  of.  absolute 
tiscenaency  and  authority;  nor  was  his- ezamplej  as  we 
have  said,  by  any  means  altogether  salutary  for  thenh 
During  the  last  years  of  his  life  he  made  but  few 
more  essays  in  sculpture,  and  those  not  successful,  but 
was  much  employed  in  the  fourth  art  ^n  which  he  ex- 
celled, that  of  architecture.  A  succession  of  popes  de- 
manded his  services  for  the  embellishment  of  Rome 
For  Paul  IIL  he  built  the  palace  called  after  the  name  of 
the  pope's  family  the  Farnese.  On  the  death  of  Antonio 
da  San  Gallo  he  succeeded  to  the  onerous  and  coveted 
office  of  chief  architect  of  St -Peter's  Church,  for  which  he 
remodelled  all  the  designs,  living  to  see  some  of  the  main 
features,  inchiding  the  supports  and  lower  portion  of  the 
great  central  dome,  carried  put  in  spite  of  all  obstacles 
ftccording  to  his  plans.  Other  great  architectural  tasks  on 
which  he  was  engaged  were  the  conversion  of  a  iK)rtion  of 
the  Baths  of  Diocletian  into  the  church  of  Sta  Maria  degli 
Angeli,  and  the  embellishment  and  rearrangement  of  the 
great  group  of  buildings  on  the  Roman  CapitoL  At  length, 
iQ  the  midst  of  these  vast  schemes  and  responsibilities,  the 
heroic  old  man's  last  remains  of  strength  gave  way.  Ho 
died  on  the  threshold  of  his  ninetieth  year,  on  the  18th  of 
February  1564. 

For  the  bibliography  of  Michclan;»elo,  which  is  extensive,  see  the 
Bseful  though  very-  m^pcrfcct  compilation  of  Passerini,  Bibliograjia 
di  Michelangelo  Iuionnrroti\  kc. ,  P  lorcncc,"  1 875.  The  most  import- 
tnt  works,  taken  in  chronological  order,  are  the-  following: — P. 
GioTio,  supplement  to  the  frngmcntary  DialoyMS  cU  viris  liUeria 
iVtistrCbuSf  written  soon  after  15^7,  first  published  by  Tiraboschi, 
Sloria  delta  LcUeratura  itaUnna,  Modcna,  1871;  O.  Vasari,  in 
Vit4  degli  piu  ectclUnti  architcttori,  piUori;  t  ^sc^dlori,  &c., 
FlorcHce,  1650;  A.  Condi vi,  Fita  di  Michelangilo  Buonarroti^ 
1553;  this  account,  for  which  the  author,  a  pupil-  and  friend  of  the 
master's,  had  long  been  collecting  materials,  was  much  fuller  than 
that  of  Vasari,  who  i&ade  use  of  it  in  rewriting  his  owiv  lifp  of 
Michelanc^lo '  for  his  second  edition, -which  arppoarcU  after  the 
master's  death  (1568).  The  best  edition  of  Vasan  is  that  by  Mila- 
nesi,  Florence,  1878-83;  of  Condiri,  that  by  Gori  and  Ma(:icttc,  Pisa, 
1746.  The  first  additions  of  importance  were  published  bv.Bottari, 
Raccolta  di  letUre  siilla  pUlura,  &c.,  Rome,  175t  (2d  ed.,  by 
Ticoi^,  Milan,  1822);  the  next  by  Gave,  Carteggio  inedito,  1840. 
Portions  of  the  correspondence  preservea  in  the  Buonarroti  archives 
▼ere  published  by  Guastl  in  his  notes  to  the  Bimi  di  Michelangelo 
Buonarroti,  1863,  and  by  Daclli  in  Carti  Miehelangelesetu  inedite^ 
Uilan,  1865.  Complete  biographies  of  Michelangelo  had  been 
meanwhile  attempted  by  J.  Harford,  London,  1857,  and  with 
more  power  by  Hermann 'Grimm,  Lebcn  Michelangelo' s,  Hanover 
(5th  ed.,  1879).  A  great  increment  of  bioCTaphical  matcrinl 
was  at  length  obtained  by  the  publication,  in  the  four  hundredth 
year  after  Michelangelo's  birth,  of  the  whole  body  of  his  letters 
preserved  in  the  Buonarroti  archives, — Lettere  di  MicJulangelo 
Buonarroti,  ed.  G.  Milancsi,  Florence,  1875.  This  material  was 
first  employed  in  a  connected  narrative  by  A.  Gotti,  Vita  di  Michel- 
angelo, Florence,  1875.  Next  followed  C.  Heath  Wilson,  Life  and 
Works  t>f  Michelangelo  Buonarroti,  Florence,  1876,  the  technical 
remarks  in  which,  especially  as  concenis  the  fresco- pain  tings,  are 
raloable.  Lastly,  the  combined  lives  of  Michelangelo  and  Baphacl 
by  Professor  A.  Springer  in  Dohme's  scries  of  Kunsi  u.  Kiiurtlcr, 
lieipsic,  1878,  contain  the  best  biography  of  the  master  which  has 
yet  appeared.  Of  the  poems  of  Michelangelo  the  best  edition  is 
lliat  already  referred  to, — G.  Guasti,  Jiime  di  Michelangelo  Buonar- 
roti, 1863;  in  earlier  additions  the  text  had  been  recklessly  tampered 
with,  and  the  rugged  individuality  of  the  master's  stylo  smoothed 
down.  An  edition  with  German  translations  was  published  by 
Hasenclever,  Leipsic,  1875;  for  the  English  student  the  tratislations 
by  Mr  J.  A.  Symonds,  in  Sonnets  of  Midiclangclo  and  Cam- 
panella,  London,  1878,  are  invaluable.  (S.  C.) 

MICHELET,  Jules  (1798-1874),  one  of  the  most 
voluminofts  and  remarkable  writers  of  France,  and  one 
who  only  lacked  a  keener  power  of  sclf-criticisrn  to  niake 
him  one  of. the  greatest;  was  born  at  Paris,  August  21,  1798. 
He  belonged  to  a  family  which  had  Huguenot  traditions, 
and  which  was  latterly  occupied  in  the  art  of  printing.  His 
father  was  a  master  printer,  but  seems  not  to  have  been 
very  prosperous,  and  the  son  at  an  early  age  assisted  him 
in  the  actual  work  of  the  press.  A  place  was  offered  him 
in  the  imperial  printing  office,  but  his  father  was  ^hU  to 


send  him  to  the  famous  ColhSge  or  Lycde  Charlemagne, 
where  he  dbtinguished  Himself..  He  passed  the  university 
examination  in  1821,  and  was  shortly  after  appointed  to  a 
professorship  or.  rather  mastership  of  history  in  the  CoUdge 
Rollin.  Soon  after  this,  in  1824,  he  married.  The  period 
of  the  Restoration  and  the  July  monarchy  was  one  of  the 
most  favourable  to  rising  men  of  letters  of  a'  somc^^'hat 
.scholastic  cast  that  has  ever  been  known  in  France,  and 
Michelet  had  powerful  patrons-  in  Villemain,  .Cousm,'  and 
others.  But,  though  he  was  an  ardent  politician  (haying 
from  lus  childhood  embraced  republicanism  and  a  peculiar 
variety  of  romantic  free- thought),  he  was  first  of  all  a  man 
of  letters  and  an  inquirer  into  the  history  of  the  past 
His  earliest  works  were  school  books,  and  they  were  not 
written  at  a  very  early  age.  Between  1825  and  1827  ha 
produced  divers  sketches,  chronolog'cal  tables,  etc.,  of 
modern  history.  His  Precis  of  the  subject,  published  m 
the  last-mentioned  year,  !«  a  sound  and  careful  book,  far 
better  than  anything  that  had  appeared  before  it,  and 
written  in  a  sober  yet  interesting  style.  In  the  same  year 
he  was  api>ointed  maltre  de  conferences  at  the  £coIo 
Normale.  Four  years  later,  in  1831,  the  Introduction  <i 
rilistoire  Unitrrseiie  showed  a  very  different  style,  exhibit' 
ing  no  doubt  the  idiosyncrasy  and  literary  power  of  the 
writer  to  greater  advantage,  but  also  displaying  the  peculiar 
visionary  qualities  which  make  Michelet  the  most  stimulat- 
ing but  the  most  untrustworthy  (not  in  facts,  which  he 
never  consciously  falsifies,  but  in  suggestion)  of  all 
historians.  The  events  of  1830  had  unmuzzled  him,  and 
had  at  the  same  time  improved  his  prospects,  and  put  him 
in  a  better  position  for  study  by  obtaining  for  him  a  place 
in  the  Record  Office,  and  a  deputy-professorship  under 
Gui;5ot,  in  the  literary  faculty  of  the  university.  Very 
sooh  afterwards  he  began  his  chief  and  monumental  work, 
the  Ilxstoirc  di  France^  which  occupied  him  for  about  forty 
J  ears,  and  of  which  we  shall  siMjak  presently.  But  he 
accompanied  this  with  numerous  other  works,  chiefly  of 
erudition,  such  as  the  (Eum-es  Choines  de  KtVo,  the  Jfemoi'res 
de  Lnther  ecrits  par  lui-mcme^  the  Origines  du  Droit 
Frarn^ats,^  ^nd  somewhat  later  the  Proces  des  Tempiiers, 
1838  was  a  year  of  great  imiwrtance  in  Michclet's  life. 
He  was  in  the  fulness  of  his  powers,  his  studies  had  fed 
his  natural  aversion  to  the  principles  of  authority  and 
ecclcsiasticism,  and  at  a  moment  when  the  revived  activity 
of  the  Jesuits  caiuscd  somtj  real  and  more  pretended  alarm 
he  was  appointed  to  the  chair  of  history  at  the  CoUdge  de 
France.  Assisted  by  his  friend  Quinet,  ho  bc'^,in  a  violent 
polemic  against  the  unpopular  order  and  the  principles 
which  it  represented,  a  polemic  which  made  their  lectures, 
and  especially  Michclet's,  one  of  the  most  popular  resorts 
of  the  day.  Ho  published,  in  1830,  a  History  of  the 
Roman  Republic,  but  this  was  in  his  graver  and  earlier 
manner.  I'lw  results  of  his  lectures  appeared  in  the 
volumes  Le  PrCtre,  la  Femme,  et  la  Famifle  and  Le-Pcvple. 
These  books  do  not  display  the  apocalyptic  stylo  which, 
borrowed  to  a  certoin  though  no  very  great  extent  from 
LamcnnaU,  characterizes  Michclet's  later  works,  but  they 
contain  in  miniature  almost  the  whole  of  his  curious  cthico- 
politico-theological  creed — a  mixture  of  sentimentalism, 
communism,  and  anti-sacerdotalism,  supported  by  the  most 
eccentric  arguments,  but  urged  with  a  great  deal  of 
elo<]uence.  The  principles  of  the  outbreak  of  1848  wens 
in  the  air,  and  ^lichelet  was  not  the  leastt  important  of 
those  t^iho  condensed  and  proi^agatcd  them  ;  indeed  his 
original  lectures  were  of  so  incendiary  a  kind  that  the 
course  had  to  be  interdicted.  But  when  the  actual  revolu- 
tion broke  out  Michelet,  unlike  many  other  men  of  letters, 
did  not  attempt  to  enter  on  active  political  life,  and  -merely 
devoted  himself  more  strenuously  to  his  literary  work. 
I  Besides  continuing  the  great  history,,  he  undertook  and 
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earned  fmi,  dnring  the  yous  betwoea  the  downfall  of  Lotub 
Fliilippe  and  the  final  establishmont  of  Napoleon  DX,  an 
enthusiastic  Histoire  de  la  Xhoivtion  Fratifaitt,  Despite 
or  because  of  its  enthusitusm,  tlus  is  by  no  means  Michelef  s 
Jbest  book.  The  events  were  too  near  and  too  well  known,' 
and  hardly  admitted  the  picturesque  sallies  into  the  blue 
distance  which  make  the  charm  and  the  danger  of  his 
larger  work.  In  actual  picturesqueness  as  well  as  in  general 
veracity^.of  picture,  the.  book  cannot  approach  Carlyk's; 
while  as  a  mere  chronicle  of  the  events  it  is  inferior  to  half 
a  dozen  prosaic  histories  older  and  younger  than  itself. 
The  coup  tPsUU  lost  Mlohelet  his  place  in  the  Becord  Office, 
as,  though  not  in  any  way  identified  with  the  republic 
administratively,  he  refus^  to  take  the  oaths  to  the 
einpijre.  But  the  new  regime  only  kindled  afresh  his 
republican  zeal,  and  his  second  marriage  (with  Mademoiselle 
Ad61e  Mahuret,  a  lady  of  some  literary  capacity,  and  of 
republican  belongings)  seems  to  have  further  stimulated 
his  powers.  While  the  history  steadily  held  its  way,  a 
crowd  of  extraordinary  little  books  accompanied  and 
diversified  it.  Sometimes  they  were  expanded  versions  of 
its  episodes,  sometimes  what  may  be  called  commentaries 
or  companion  volumes.  In  some  of  the  best  of  them 
natural  science,  a  new  subject  with  Michelet,  to  which  his 
wife  is  believed  to  have  introduced  him,  supplies  the  text 
The  first  of  these  (by  no  means  the  best)  was  Lea  Femmes 
de  la  JRevolfUton  (1854),  in  which  Hichelef  s  natural  and 
inimitable  faculty  of  ^thyrambic  too  often  gives  way  to 
tedious  and  not  very  conclusive  argument  and  preaching. 
In  the  next,  L*0%eeau  (1856),  a  new  and  most  successful 
vein  was  struck.  The  subj  ect  of  natural  history  was  treated, 
not  from  the  point  of  view  of  mere  science,  nor  from  that 
of  sentiment,  nor  of  anecdote,  nor  of  gossip,  but  from  that 
of  the  author's  fervent  democratic  pantheism,  and  the 
result,  though,  as  was  to  be  expected,  unequal,  was  often 
excellent  Ulneecte^  in  the  same  key,,  but  duller,  followed. 
It  was  succeeded  by  V Amour  (1859),  one  of  the  author's 
most  popular  books,  and  not  unworthy  of  its  popularity, 
but  perhaps  hardly  his  best  These  remarkable  worlu, 
half  pamphlets  half  moral  treatises,  succeeded  each  other 
as  a  rule  at  the  twelve  months'  interval,  and  the  succession 
was  almost  unbroken  for  five  or  six  years.  V Amour  was 
followed  by  La  Femme  (1860),  a  book  on  which  a  whole 
critique  of  French  literature  and  French  character  might 
be  founded.  Then  came  La  Mer  (1861),  a  return  to  the 
natural  history  class,  which,  considering  the'  powers  of  the 
writer  and  the  attraction  of  the  subject,  is  perhaps  a  little 
disappointing.  The  next  year  (1862)  the  most  striking 
of  all  Michelet's  minor  works,  La  S&rcQre,  made  its 
appearance.  Developed  out  of  an  episode  of  the  history, 
it  has  all  its  author's  peculiarities  in  the  strongest  degree. 
It  is  a  nightmare  and  nothing  more,  but  a  nightmare  of 
the  most  extraordinary  verisimilitude  and  poeti^d  power. 

This  remarkable  series,  every  volume  of  which  was  at. 
once  a  work  of  imagination  and  of  research,  was  not  even 
yet  finished,  but  the  later  volumes  exhibit  a  certain  fall- 
ing ofiE.  The  ambitious  Bible  de  PffumaniU  (1864),  an 
historical  sketch  of  religions,  has  but  little  merit  In  La 
MonUgne  (1868),  the  last  of  the  natural  history  series,  the. 
tricks  of  staccato  style  are  pushed  even  farther  than  by 
Victor  Hugo  in  his  less  inspired  moments,  though — as  is 
inevitable  in  the  hands  of  such  a  master  of  language  as 
Michelet — the  effect  is  frequently  grandiose  if  not  grand. 
Noe  File  (1869),  the  last  of  the  string  of  smaller  books 
published  during  the  author's  life,  is  a  tractate  on  educa- 
tion, written  with  ample  knowledge  of  the  facts  and  with 
all  Michelet's  usual  sweep  and  range  of  view,  but  with 
viiably  declining  powers  of  expression.  But  in  a  book 
published  posthumously,  Le  ^ait^u^  these  powers  reappear 
ftt  their  foUeet     The  picture  of  the  industrious  and 


famishing  populations  of  the  Biviera  is  (whether  true  to~ 
fact  or  not)  one  of  the  best  things  that  Michelet  has  done. 
To  complete  the  list  of  his  nusodOaneous  works,  two  coQeo- 
tions  of  pieces,  written  and  partly  published  at  different 
times,  may  be  mentioned.  These  are  Lee  SoUlaU  de  la 
RevchUion  aAd  Ligendee  DimocraUquee  du  Ifard. 

The  publication  of  this  series  of  books,  and  the  comple- 
tion of  .his  history,  occupied  Michelet  during  both  decades 
of  the  empire.     He  lived'partly  in  France,  partly  in  Italy, 
and  was  accustomed  to  spend  the  winter  on  the  RiTxen> 
chiefly  at  Hy^res.    At  last,  in  1867,  the  great  work  of  his 
life  was  finished.     As  it  is  now  published  it  fills  mneteen 
volumes.     The  first  of  these  deals  with  the  early  history 
up  to  the  death  of  Charlemagne,  the  second  with    the 
flourishing  time  of  feudal  France,  the  third  with  the  1 3th 
century,  the  fourth,  fifth,  and   sixth   with  the  Hundred 
Tears'  War,  the  seventh  and  eighth  with  the  establishment 
of  the  royal  power  under  Charles  YIL  and  Louis  XL      The 
16th  and  17th  centuries  have  four  volumes  apiece,  mncfa 
of  which  is  very  distantly  connected  with  French  history 
proper,  especially  in  the  two  volumes  entitled  JRenatstance 
and  Reforms,     The  last  three  volumes  carry  on  the  history 
of  the  18th  century  to  the  outbreak  of  the  Revolution. 
The  characteristics  which  this  remarkable  history  shares 
with  Michelet's  other  works  wiU  be  noted  presently.      At 
present  it  may  be  remarked  that,  as  the  mere  division  of 
subjects  and   space  would  imply,  it  b  planned  on  -very  . 
original    principles.     Michelet    was    perhaps    the     first 
historian  to  devote  himself  to  anything  like  a  picturesque 
history  of  the  Middle  Ages,  and  his  account  is  still  the 
most  vivid  though  far   from  the  most   trustworthy  that 
exists.     His  inquiry  into  manuscript  and  printed  authorities 
was  most  laborious,   but  his  lively  imaginatiott,  and  his 
strong  religious  and  political  prejudices,  made  him  regard 
all   flings   from   a    singularly  personal    point   of   view. 
Circumstances  which  strike  his  fancy,  or  furnish  convenient 
texts  for  his  polemic,  are  handled  at  inordinate  length, 
while  others  are  rapidly  dismissed  or  passed  over  altoget)^. 
Yet  the  book  is  undoubtedly  the  only  history  of  France 
which  bears  the  imprint  of  genius,  and  in  this  respect  it  is 
not  soon  likely  to  meet  a  rival 

UncomproJnisingly  hostile  as  Michelet  was  to  the  empire, 
its  downfall  and  the  accompanying  disasters  of  the  country 
once  more  stimulated  him  to  activity.  Not  oxdy  did  he 
write  letters  and  pamphlets  during  the  struggle,  but  when 
it  was  over  he  set  himself  to  complete  the  vast  task  which 
his  two  great  histories  had.almost  covered  by  a  Hietcry  of 
the  NineteerUh  Century,  He  did  not,  however,  live  to  carry 
it  further  than  Waterloo,  and  the  best  criticism  of  it  is 
perhaps  contained  in  the  opening  words  of  the  introduction 
to  the  last  volume — "  I'&ge  me  presse."  The  new  republic 
was  not  altogether  a  restoration  for  Michelet,  and  his 
professorship  at  the  College  de  France,  of  which  he  con- 
tended that  he  had  never  been  properly  deprived,  was  not 
given  back  to  him.  He  died  at  Hy^res  on .  the  9th  of 
February  1874,  and  an  unseemly,  legal  strife  between  his 
representatives  took  place  as  to  his  funeral 

The  literary  characteristics  of  Michelet  are  among  the  most 
clearly  marked  and  also  among  the  most  pecaliar  in  French  Utera* 
tore.  A  certain  reaemblance  to  Lamennaia  has  been  already  noted, 
and  to  this  may  be  added  an  occasional  reminiscence  of  the  manner 
of  Bossnet  But  in  the  main  Michelet,  eren  in  the  minor  detaila  of 
BtyH  is  quite  original  and  indiyidoal  His  sentences  and  paragrvphs 
are  zb  different  as  possible  in  construction  and  rhythm  from  the 
orderly  architecture  of  French  claasical  prose.  A  very  frenuent 
device  of  his  (somevhat  abased  latterly)  is  the  omiasion  oc  the 
verb,  which  gires  the  sentence  the  air  of  a  oontinnad  inteijeetion. 
Elsewhere  he  breaks  his  phrase,  not  finidiing  the  resnlar  clanM 
at  all  In  these  points  and  many  others  the  resembUnoe  to  his 
contemporary  Carlyle  is  very  striking ;  and,  diiferent  as  were 
their  points  of  yiew,  their  manners  of  seeing  were  by  no  meaas 
nnlike.  History  to  Michelet  is  always  pictiuesqne;  it  is  a  aeries 
of  tableaux,    AUusipn  has  been  already  mads  to  tibe  sisgalar  per* 
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MMciiTe  in  wliich  Oims  tableaux  are  diswa,  a  penpectiTe  so  gtrange 
that  a  reader  unaoaaainted  with  the  actnal  size  and  relation  of  the 
objects  representea  is  certain  to  be  deceived.  Nothing  indeed  is 
farther  from  Miehelet's  purpose  than  deceit  Although  a  strons 
repablioaa,  an  ardent  anti-sacerdotalist,  and  a  patriot  of  fanatic^ 
enthusiasm,  he  is  alwi^s.serupuloasly  fair  as  far  as  ho  understands 
what  be  is  doing.  For  instance,  his  hatred  for  England  and 
Englishmen  is  one  of  the  most  comically  intense  passions  in  litera- 
ture. He  is  nerer  tired  of  exclaiming  against  their  diabolical  pride, 
their  odious  jealousy  of  France,  their  calculating  oovetousness,  and 
so  forth.  In  his'  excited  imagination  the  long  drama  of  European 
history  is  a  kind'  of  conflict  of  Ormuzd'and  Ahriman,  in  which 
France,  it  is  needless  to  say,  plays  the  first  part  and  England  the 
second.  Tet  he  is  nerer  unfair  to  English  fortitude  and  ooolness^ 
nevtr  (after  the  childish  fashion  of  some  of  his  coimtrymen)  slurs 
orer  English  victories,  and  often  expresses  genuine  admiration 
(mixed,  it  is  true,  with  a  shudder  or  two  of  aversion)  for  the  master- 
ful ways  and  constantly  advancing  nrosperity  of  the  English  people. 
So,  with  all  his  dislike  to  the  priestnood,  he  never  is  chary  or  praise 
to  pope  or  monk  whenever  it  can  fairly  be  given,  and,  with  all  his 
republicanism,  he  is  never  weary  of  worshipping  the  heroism  of  a 
great  kin^  But  his  poetical  fashion  of  dealing  with  events,  his 
exaggeration  of  trivial  incidents  into  great  facts  of  history,  his  fixed, 
ideas,  especially  in  reference  to  the  intellectual  and  social  condition 
of  medisBval  times,  the  evils  of  which  he  enormously  execrates, 
and  his  abiding  prejudices  of  a  general  kind  combine  to  distort  his 
accounts  in  the  strangest  fashion.  A  laborious  person  might  pidc 
out  of  contemporary  authors  a  notable  collection  of  erroneous  views 
of  whieh  Michelet  is  not  so  much  the  author  as  the  suggester,  for  it 
is  when  his  brilliant  exagserations  are  torn  from  their  context  and 
set  down  in  some  quite  other  context  as  sober  eospel  that  they  are 
most  misleading  to  those  who  do  not  know  the  facts,  and  most 
erotesque  to  thosA  who  da  This  is  especially  the  case  in  regard  to 
Dterature.  Michelet  began  his  great  work  too  earlv  to  ei^oy  the 
benefit  of  the  resurrection  of  old  French  literature  which  has  since 
taken  place ;  and  thoush  his  view  of  that  literature  partakes  of  the 
amorous  enthusiasm  wnich  colours  his  view  of  eveiything  French, 
it  is  astonndiuj^ly  incorrect  in  detail  The  most  remarkable  passa^ 
of  all  perhaps  is  the  passage  in  his  Benaisaanee  jelating  to  Rabelais, 
Bonsard,  and  Du  Beuay^  a  panage  so  widely  inconsistent  not  only 
xrith  sound  criticism  but  with  historic  fact  that  the  author(a  vexyrare 
thing  with  him)  makes  a  kind  of  half  apologv  for  it  elsewhere.  Of 
the  work  of  the  age  of  chivalry  proper,  the  uiansons  de  gestes,  the 
Arthurian  romances,  the  early  lyrics  and  dramas,  he  evidently  knew 
bat  little,  and  chose  to  subordinate  what  he  did  know  to  his  general 
theories  of  the  time.  Even  much  later  his  praise  and  blame,  thoush 
tzansparentlv  honest,  are  quite  haphazard.  Unless,  therefore^  the 
reader  be  gifted  with  a  very  rare  faculty  of  applying  the  "  ^m  of 
salt "  to  what  he  reads,  or  unless  he  be  well  acquainted  with  the 
actual  facts  before  coming  to  Michelet's  version  of  them,  he  will 
almost  certainly  be  misled.  But  despite  this  ffnrs  drawback 
(which  attends  all  picturesque  history)  tne  value  of  Michelet  merely 
as  an  historian  is  immense.  Kot-  only  are  his  separate  tableaux, 
the  wonderful  geographical  sketch  of  France  in  ue  beginning  of 
the  book,  the  sections  devoted  to  the  Templars,  to  Joan  of  Arc,  to 
the  Benaissanoe,  to  the  Camiiards,  almost  unequalled,  but  the  in- 
spiriting and  stimnlatiuff  effect  of  his  work  is  not  to  be  surpassed. 
If  his  reconstruction  is  often  hazardous  and  conjectural,  sometimes 
definitely  and  demonstrably  mistaken,  and  nearlv  always  difficult 
to  s4j(>*^  entirely  to  the  ascertained  facts,  it  is  always  possible  in 
itself,  always  instinct  with  genius,  and  always  life-like.  There  are 
no  dead  bones  in  Michelet ;  they  are  if  aDvthing  only  too  stirring 
and  lively.  These  criticisms  apply  equally  to  the  minor  books, 
tiioagh  thess  are  necessarily  fuller  of  the  author's  somewhat  weari- 
some propaganda,  and  less  full  of  brilliantly  painted  facts.  The 
great  uuilt  of  Michelet  as  of  not  a  few  other  modem  authors  is  the 
comparativelv  improvised  and  ephemeral  character  of  too  much  of 
his  work.  His  immense  volume  is,  much  of  it,  mere  brilliant 
pamphleteering,  much  more  mere  description  e<|uany  brilliant  but 
equally  liable  to  pass.  Nevertheless  he  is  (especially  in  French,  the 
language  par  exedUnct  of  measured  and  aoulemic  perfection)  so 
chsLracteristie  and  singular  a  figure  in  his  turbid  eloouenoe  and 
fitful  flashing^  insight  that  he  is  never  likely  to  lose  a  plaoe,  and  a 
notable  one,  in  literary  history. 

Almost  all  Michelet's  works,  the  exceptions  being  his  translations, 
eompilatipns,  Ace,  are  published  in  umform  size  and  in  about  fifty 
Tolumes^  Partly  ^J  Marpott  and  Flammarion,  partly  by  Calmann 
L^vy.  (Q.  SA.) 

HICHELL,  JoHH,  an  eminent  English  man  of  science 
of  the  18th  century.  He  received  bis^uniyersity  educatipn 
at  Queen's  College,  Cambridge.  His  name  appears 
fourth  in  the  Tripos  list  for  1748-49 ;  and  in  1755  he  was 
moderator  in  that  examination.  He  was  a  fellow  of  his 
cc^ege,  and  became  suocessiyely  Woddwardian  professor 
of  gmlogy  (ini  1762)  and  rector  of  Thomhill  in  Yorkshire. 


He  was  elected  a  member  of  the  Boyal  Sodetj  in  tlie  same 
year  as  Henry  Cavendish  (1760).  He  died  in  1793.  In 
1750  he  published  at  Cambridge  a  small  work  of  some 
eighty  pages,  entitled  A  TreatUe  of  Artificial  MagnOi^  in 
which  ia  ahcv/n  an  easy  and  expedUicnu  method  of  making 
them  superior  to  the  btst  natural  ones.  Besides  the  descrip- 
tion of  the  method  of  magnetization  which  still  bears  his 
name,  this,  work  contains  a  variety  of  acute  and  accurate 
magnetic  observations,  aiid  is  particularly  distinguiahed  by 
a  lucid  exposition  of  the  nature  of  magnetic  induction. 
He  is  now  best  known  as  the  original  inventor  of  the  torsion 
balance,  which  afterwards  became  so  famous  in  the  hands 
of  its  second  inventor  Coulomb.  Michell  described  it  in 
his  proposal  of  a  method  for  obtaining  the  mean  density 
of  die  eartL  He  did  not  live  to  put  his  method  into 
practice;  but  this  was  done  by  Henry  Cavendish,  who 
made,  by  means  of  Michell's  apparatus,  the  celebrated 
determination  that  now  goes  by  the  name  of  Cavendish's 
experiment  (Phil,  Trans.,  1798). 

Micheirs  other  contributions  to  science  are — "  Conjectures  con- 
cerning the  Cause  and  ObserTations  upon  the  Phenomena  of  JSarth- 
Juakes,"  FhiL  Trans.,  1760  j  "  Observations  on  the  Comet  of 
annary  1760  at  Cambridffe,"  lb.,  1760  ;  "A  Recommendation  of 
Hadley^s  Quadrant  for  Surveying,"  lb.,  1765  ;  '*  Proposal'  of  a 
Method  for  measuring  Degrees  of  Longitude  upon  Parallels  of  the 
Equator,"  lb.,  1766  ;  "An  Inquiry  into  the  Probable  Parallax  and 
Magnitude  of  the  Fixed  Stars,*'  lb.,  1767  ;  "  On  the  ^Twinkling  of 
the  Fixed  Store,"  Ih.,  1767  ;  "On  the  Means  of  Discovering  the 
Distance,  Magnitude,  kc,  of  the  Fixed  Store,"  76.,  1784. 

MICHELOZZI,  MiCHXLozzo  (1391-U721),  was  a 
Florentine  by  birdi,  the  son  of  a  tailor,  and  in  early  life  a 
pupil  of  Donatello.  He  was  a  sculptor  of  some  ability  in 
marble,  bronze,  and  silver.  The  statue  of  the  young 
St  John  over  the  door  of  the  Duomo  at  Florence,  opposite 
the  Baptistery,  is  by  bim ;  and  be  also  made  the  beautiful 
silver  statuette  of  the  Baptist  on  the  altar-frontal  of  San 
OiovannL  HichelOzzi's  great  friend  and  patron  was  Cosimo 
L  dei  Medici,  whom  he  accompanied  to  Venice  in  1433 
during  bis  short  exile.  While  at  Venice,  Michelozzi  built 
the  librazy  of  San  Giorgio  Maggiore,  and  designed  other 
buildings  there.  The  magnificent  Palazzo  dei  Medici  at 
Florence,  built  by  Cosim^,  was  designed  by  him ;  it  is  one 
of  the  noblest  specimens  of  Italian  ISth-centuiy  architec- 
ture, in  wbich  the  great  taste  and  skill  of  the  architect  has 
combined  the  delicate  lightness  of  the  earlier  Italian  Gothic 
with  the  massive  statelmess  of  the  Classical  style.  With 
great  engineering  skill  Michelozzi  shored  up,  and  partly 
rebuilt,  &e  Palsizzo  Vecchio,  then  in  a  ruinous  condition, 
and  added  to  it  many  important  rooms  and  staircases. 
When,  in  1437,  through  Cosimo's  liberality,  the  monastery 
of  San  Marco  at  Florence  was  handed  over  to  the  Dominicans 
of  Fiesole^  Michelozzi  was  employed  to  rebuild  the  domestie 
part  and  remodel  the  church.  For  Cosimo  L  he  designed 
numerous  other  buildings,  mostly  of  great  beauty  and 
importance.  Among  thdse  were  a  guest-bouse  at  Jerusalem, 
for  the  use  of  Florentine  pilgrims,  Cosimo's  summer  villa 
at  Careggi,  and  the  strongly  fortified  palace  of  Cafsgiudo 
in  Mugello.  For  Giovanni  dei  Medici,  Cosimo's  son,  he 
built  a  very  large  and  magnificent  palace  at  Fiesole.  In 
spite  of  Vasari's  statement  that  he  died  at  the  age  of 
sixty-eight,  he  appears  to  luMre  lived  till  1472.  He  is 
buried  in  the  monastery  of  San  Marco,  Florence.  Though 
skilled  both  as  a  sculptor  and  engineer,  his  fdme  chiefly 
rests  on  his  architectural  works,  which  claim  for  him  a 
position  of  very  high  honour  even  among  the  greatest  names 
of  the  great  ISth-centuiy  Florentines. 

MICHIGAN,  one  of  the  States  of  the  American  Union; 
situated  in  the  region  of  the  great  lakes.  It  lies  between 
41- 42^and  47-32-  K.  kt.,  ind  ST  24'  and  90*  31'  W. 
long.,  the  centre  of  the  State  bemg  670  miles  north  of  west 
from  New  York,  the  nearest  point  on  the  seaboard.  The 
area  is  58,915  square  miles.    The  State  consists  of  two 
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niftaial  diviBioni^  biowa  fttt  the  Upper  and  the  Lower 
Penizurala.  The  Upper  or  Northern  Peninsula  ib  bounded 
on  th»  N.,  R,  and  S.  by  Lakes  Superior,  Huron,  and 
Michigibi,  and  on  the  W.  by  the  river  St  Mary  and  the 
State  of  Wisconsin.  The  Lower  Peninsula  is  bounded  on 
the  W.,  N^  and  E.  by  Lakes  Michigan,  Huron,  St  Clair, 
and  Erie,  and  the  St  Clair  and  Detroit  rivers,  and  on  the 
S.  by  the  States  of  Ohio  and  Indiana.  The  general  contour 
of  the  Lower  Peninsula  approaches  that  of  a  horse-shoe, 
with  an  average  width  of  about  200  miles  from  east  to 
west  and  a  length  of  about  300  miles  from  north  to  south. 
Its  surface  gradually  rises  in  gentle  undulations  from  the 
aunounding  lakes  to  an  elevation  of  about  400  feet  above 
Lake  Huron,  mo  point  reaching  an  altitude  of  more  than 
600  feet.  The  Upper  Peninsida  is  much  more  rugged  in 
oontour  and  surface,  at  some  points  reaching  an  elevation 
of  about  1100  feet  The  territory  was  originally  covered 
witii  forests,  with  only  here  and  there  a  small  open  prairie. 
It  abounds  in  fine  inland  lakes,  with  areas  varying  from 
afew^isMTes  to  several  miles.  The  rivers  are  not  large 
enoogii  to  be  navigable,  but  they  afford  ample  water-power, 
and  are  particularly  valuable  for  floating  down  tjie  logs  of 
the  Imnbering  district&r  The  coast-line  of  the  State  is  not 
less  than  about  1600  nules  in  length ;  and  along  the  whole 
of  this  distance  vessels  of  2000.  tona  may  pass  without 
losing  sight  of  land. 

Oeohgical  Formcaion, — ^The  Lower  Peninsula  occupies 
the  central  part  of  a  great  basin,  the  borders  of  which 
extend  to  the  east  as  far  as  London,  Ontario,  and  to  the 
west  as  far  as  Madison,  -Wisconsin.  Within  these  limits 
the  traveller  starting  in  any  direction  from  the  centre  of 
the  State  encounters  successively  the  outcropping  edges 
of  older  and  older  strata.  The  whole  series  has  been 
likened  to  a  nest  of  wooden  dishes;  it  embraces  not 
only  the  Laurentian  and  Huronian  systems  but  also 
the  numerous  groups  that  go  to  make  up  the  Silurian, 
the  Devonian,  the  Carboniferous,  and  tiie  Quaternary 
systems.  These  several  formations  are  covered  almost 
universally  with  a  drift  of  finely  comminuted  and  triturated 
rock,  borne  thither  by  moving  glaciers  and  floating 
icebergs,  or  washed  to  its  present  position  by  currents 
of  water,  while  the  surface  was  still  submerged.  This 
bose  material  varies  in  thickness,  sometimes  extending  to 
a  depth  of  200  or  300  feet  While  the  lower  formations 
contain  almost  inexhaustible  deposits  of  copper,  iron, 
gypsum,  and  salt,  the  surface  soil  is  pre-eminently  fertile, 
uniting  aU  the  mineral  constituents  necessary  for  the  most 
luxuriant  growth  of  plants.  There  are  limited  areas  of 
light  and  somewhat  sterile  drift  soil;  but  even  these 
have  shown  themselves  under  proper  treatment  to  be 
capable  of  yielding  a  rich  vegetation.  Tor  the  most 
part  the  drift  soil  is  composed  of  a  mixture  of  clay 
with  sand  and  gravel  It  is  easily  cultiviBitedj  is  retentive 
of  moisture,  and  is  sufficientiy  porous  to  prevent  the  iz\juiy 
of  crops  by. excessive  rains. 

ClimaU  and  Jlfatural.  Products. — ^The  mean  temperature 
of  Lansing,  the  capital  of  the  State,  as  determined  by 
observations  extending  through  eighteen  years,  is  46**71 
Fahr.,  or  about  the  same  as  that  of  Berlin.  During  the 
summer  months  the  mean  temperature  is  nearly  the  same  as 
that  of  Tienna ;  in  the  winter  it  is  nearly  that  of  Stockholm. 
The  annual  rainfall  during  the  eighteen  years  previous  to 
1882  was  about  31  inches.  This  is  very  evenly  distributed 
throughout  the  year,  though  a  little  more  than  half  the 
amount  faUs  in  the  five  months  from  May  to  October. 
The  average  snowfall  in  the  centre  of  the  State  is  about  4 
feet,  though  it  is  seldom  that  more  than  12  inches  lie  on  the 
ground  at  any  one  time.  The  winter  temperature  is  much 
modified^  by  the  open  water  of  the  adjacent  lakes.  The 
(Serere  winds  are  commonly  from  the  west  and  jnortii-west ; 


but  in  sweeping  aerosB  the  open  waters  cf  IdcB  Mchigaa 
they  are  so  far  softened  as  to  make  the  climate  much 
milder  than  that  found  in  the  same  latitude  on  the  western 
side  of  the  lake.  This  peculiarity  is  spedaUy  favourable  to 
the  growth  of  fruits.  Peaches  are  grown  successfully  along 
the  4Slh  parallel  and  figs  thrive  in  the  open  air  in  lat.  42}*. 
Hie  modifying  infiuenoe  of  the  lake  winds  also  gives  greet 
variety  to  tiie  flora.  The  predominant  woods  are  oak,  maple^ 
beech,  elm,  ash,  cherry,  hickoiy,  walnut^  basswood,  and  pine. 
All  these  grow  luxuriantiy  in  the  vast  forests  of  the  State, 
and  afford  an  abundant  supply  of  the  best  timber.  There  are 
165  species  of  trees  and  shrubs  indigenous  to  Michigan; 
and  the  entire  flora  of  the  State  xnakes  a  list  of  1634 
Bpedeb. 

Cereals  and  Fruit8,^The  most  important  cropof  Michigan 
is  wheat,  and  the  average  yield  per  acre,  as  diown  by  the 
latest  census,  is  greater  than  that  of  any  other  State  in  the 
Union.  The  acres  sown  in  1879  were  reported  as  1,822,749, 
and  the  amount  produced  as  35,532,543  bushels.  These 
figures  show  that  Michigan  is  fourth  in  rank  of  the  wheat- 
producing  States,  the  number  of  bushels  grown  being 
exceeded  by  the  crops  of  Illinois,  Ohio,  and  Indiana.  In 
1879  the  yield  in  bushels  of  the  other  principal  cereab  la 
shown  by  the  following  figures : — Indian  com,  32,461,452 ; 
oats,  18,190,793  J  barley,  1,204,316;  rye,  294,918;  buck- 
wheat,  413,062;  dover  seed,  313,063;  pease,  638,332. 
The  crop  of  potatoes  in  the  same  year  was  8,025,475 
bushels,  and  the  hay  amounted  to  1,051,115  tons.  Of 
the  fruits  grown  in  the  State  applies  are  the  most  important, 
and  these  are  believed  to  be  unsurpassed  in  excellence  in 
any  country  in  the  world.  The  sales  in  1880  were 
4,834,936  bushels,  a  considerable  qi^antity  going  to  the 
markets  of  Europe.  Next  in  importance  is  the  peach  crop^ 
annually  gathered  from  more  than  Mty  of  the  counties  ol 
the  State.  In  1880  the  peach  orchards  were  reported  as 
covering  12,908  acres,,  and  the  fruit  sold  as  amounting  to 
413,418  bushels.  The  long  coast-line  of  Lake  Michigan 
affords  easy  access  to  market  even  for  the  moat  perishable 
fruits.  Besides  the  facilities  thus  afforded,  the  railroads 
that  now  thread  the  State,  with  an  aggregate  length  in 
March  1882  of  4332  nules,  afford  abundant  means  of 
rapid  transportation.  As  the  fruit  belt  extends  from  north 
to  south  more  than  200  miles^  the  danger  of  disastrous 
competition  in  the  markets  is  obviated  by  prolongation  of 
the  season  of  ripening.  At  the  meeting  of  the  State 
Horticultural  Society  held  in  1881  it  was  reported  that 
the  average  value  of  the  peach  crop  per  acre  was  above 
$125.  The  ten  volumes  of  the  Transactions  of  the  State 
Horticultural  Society  published  eince  its  organization  in 
1870  show  that  the  development  of  fruit  culture  within 
the  last  decade  has  been  much  more  rapid  than  in  any 
other  State. 

Lumber. — ^^e  timber  produce  in  Michigan  is  of  supepor 
quality,  and  the  amount  is  so  great  that  about  two-thirds 
of  the  best  lumber  sold  in  New  York,  Philadelphia,  and 
Boston  go  out  from  its  miUs.  The  logs  are  borne  along 
the  lakes,  rivers,  and  small  watercourses  to  the  booms  of 
miUs  situated  at  convenient  points,  where  the  lumber  is 
sawed  and  shipped  for  the  different  markets  of  the  world. 
Of  these  manufacturing  districts  those  known  as  the 
Saginaw,  the  Qrand  River,  and  the  Mudcegon  valleys  are 
the  most  important  The  Saginaw  receives  the  waters  of 
the  Tittabawasse,  the  Cass,  the  Hint,  the  Shiawasse,  the 
Bad,  the  Pine,  the  Oxippewa,  the  Tobacco,  and  their 
numerous  tributaries,  draining  a. vast  region  that  still  yields 
an  undiminished  supply  of  pine.  The  forests  of  the  western 
parts  of  the  State  are  easily  accessible  by  the  Grand  River 
and  its  tributaries,  while  those  still  farther  north  find  a 
natural  outiet  through  the  numerous  streams  that  flow  into 
Lake  IHchigan.    On  the  banks  of  these  vateroonnea  ace 
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•om«  of  the  largest  and  finest  mills  of  the  world.  In -1854, 
when  the  first  effort  was  made  to  collect  statistics  of  this 
industry,  it  was  found  that  there  were  only  sixty-one  mills 
in  operation,  and  that  the  entire  annual  product  was  only 
108,000,000  feet  Eighteen  years  lat^r,  in  1872,  it  Was 
estimated  that  the  annual  product  was  not  less  than 
2,560,000  feet  of  oak,  12,700,000  of  staves,  300,000,000 
lath,  400,000,000  shingles,  and. 2, 500,000,000  of  sawed 
pine.  The  number  of  saw-mills  had  already  reached  about 
1500,  the  number  of  persons  employed  20,000,  and  the 
capital  represented  $25,000,000.  In  1881  the  manufacture 
of  pine  lumber  amounted  to  3,919,500^000  feet,  the  value 
of  whM  exceeded  $60,000,000.  The  aggregate  value  of 
the  forest  products  of  the  State  was  estimated  in  1881 
to  haTe  reached  more  than  $1,000,000,000.  ForttAry 
Bulletin,  No.  6,  issued  December  1,  1881,  estimated  the 
amount  of  standing  whue  pine  of  merchantable  quality  at 
35,000,000,000  leet,  and  the  amount  of  standing  hard 
wood  at  700,000,000  cords.  Besides  these  amounts,  the 
nme  authority  estimates  the  amount  of  hemlock  at 
7,000,000,000  feet,  with  7,000,000  cords  of  bark,  and  an 
aggregate  of  70,000,000  of  cedar  and  tamarack.  It  is 
probable  that  before  many  years  the  hard  wood  produced 
by  the  Stat«  will  approach  in  value  the  figures  representing 
the  value  of  the  pine  now  sent  to  the  markets  of  the  world. 
It  is  probable  that  Michigan  for  many  years  to  come  will 
wiftintam  its  precedence  as  a  lumber-producing  State. 

Mineral  Resoureet, — Of  the  mineral  products  of  Michigan 
the  most  important  i^  iron.  As  early  as  1842  the  report 
of  the  first  State  geologist,  Dr  Douglas  Houghton,*  called 
attention  to  the  presence  of  hematite  ore,  though  for  a 
considerable  time  after  this  it  was  not  found  in  such 
quantities  as  to  make  it  certain  that  mining  could  be  made 
profitable.  Before  1860,  however,  it  became  known  that 
iron  in  the  Upper  Peninsula  not  only  existed  in  vast 
quantities^  but  also  that  it  was  of  superior  quality.  From 
Uiat  time  iron-mines  were  rapidly  developed,  until  in. 
1881  they  had  come  to  exceed  in  value,  though  not  in 
amount,  even  the  products  of  Pennsylvania.  In  1880 
the  product  vas  1,834,712  tons,  with  a  value  at  the  mines 
of  $6,034,648,  as  against  the  yield  in  Pennsylvania  of 
2,185,675  tons,  with  a  value  of  $5,517,079.  The  product 
of  Michigan  in  1882  was  2,948,307  tons  of  ore,  with  a 
market  value  of  about  $25,000,000.  The  Michigan 
minerals  are  of  extraordinary  richness, — 62*9  per  cent. 
being  the  average  of  the  first-class  ores,  while  the  furnace 
books  often  show  a  much  higher  yield. 

Next  in  importance  to  the  iron-mines  are  those  of  copper. 
These  are  also  situateci  in  the  Northern  Peninsula,  in  the 
mountain  range  of  trappean  rocks  which  crown  tlie  point 
of  land  extending  northwards  into  Lake  Superior.  This 
secondary  peninsula  or  cape,  known  as  Keweenaw  Point, 
rises  to  an  average  height  of  about  600  feet  above  the  lake, 
the  highest  pinnacles  reaching  nearly  double  that  altitude. 
This  point  contains  what  are  believed  to  be  the  richest 
copper-mines  ever  discovered ;  the  metal  is  not  found  as 
an  ore,  but  as  virgin  copper  almost  chemically  pure.  It 
has  only  to  be  separated  from  its  rocky  matrix,  when  it  is 
ready  for  the  market  The  largest  of  the  copper-mines, 
that  at  Oalumet,  has  built  up  an  industry  which  employs 
2000  men,  and  its  total  product  of  refined  copper  in  1882 
was  no  less  than  50,770,719.1b,  or  one-eighth  of  the 
annual  production  of  copper  in  the  world.  In  quality  the 
oopptt  of  the  Lake  Superior  district  is  such  that  it  com- 
mands the  highest  price  at  home  and  abroad.  Its  tenacity 
18  remarkable,  and  Uierefore  it  is  eagerly  sought  after  for 
eartridges  by  all  the  great  military  powers.  In  1882  the 
eopper-mines  paid  dividends  ainounting  to  $2,900,000, — 
making  an  aggregate  of  $28,248,000  since  they  were 
opened. 
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Within  a  few  years  the  salt-works  of  Michigan  have  also 
cdme  to  exceed  those  of  an>  other  SUte  in  the  Union. 
The  first  well  was  sunk  in  1859-60,  but  in  1882  the  pro- 
duction was  found  to  have  exceeded  that  of  the  famous 
works  in  New  York,  and  to  have  amounted  in  that  year 
to  no  less  than  3,204,921  barrela  The  extraonUnary 
development  of  this  industry  is  due  to  several  causes.  A 
careful  system  of  inspection  by  State  authority  has  kept 
Its  salt  unsurpassed  in  purity.  The  salt  basin  is  not  only 
a45ce8sible  by  navigable  waters,  so  as  to  have  the  advantage 
of  cheap  transportation,  but  the  wells  are  situated  in  the 
great  lumber-producing  districts,  and  the  manufacture  is 
thus  carried  on  at  very  small  expense,  in  connexion 
with  the  saw-mills.  The  power  is  furnished  by  the  same 
engines,  the  exhausted  steam  is  used  for  the  ev^oration 
of  brine  during  the  day,  and  during  the  night  evapora- 
tion is  still  carried  on  by  means  of  refuse  wood  and  saw- 
dust, while  the  stoves  for  barrels  are  made  from  rejected 
timber.  By  this  system  the  best  quality  of  salt  is  obtained 
at  a  minimum  expense.  The  chief  reservoir  of  salt  is  the 
series  of  sandstones  and  shales  constituting  the  Waverly 
group.  This  saJt-producing  rock  covers  no  less  than  about 
8000  square  miles,  and  it  is  safe  to  presume  that  the  supply 
is  inexhauotible.  The  average  depth  of  the  wells  ]h  about 
800  feet,  but  in  some  localities  wells  sunk  to  nearly  2000 
feet  have  been  remunerative.  Important  salt-works  have 
recently  been  developed  in  the  western  part  of  the  Stata 

There  are  also  certain  other  minends  of  considerable 
importance.  Deposits  of  gypsum,  easily  accessible^  prao- 
tically  inexhaustible  in  quantity,  and  superior  in  quality, 
are  found  in  several  loccdities  both  in  the  eastern  and  in 
the  western  parts  of  the  Lower  Peninsula  In  the  outskirts 
of  Grand  Rapids  the  deposit  crops  out  at  the  surface,  and  at 
an  average  depth  of  from  40  to  70  feet  extends  over  an 
area  of  10  or  12  square  miles.  The  rock  is  easily  quarried, 
and  is  either  ground  for  use  as  a  fertilizer  or  calcined  into 
plaster  of  Paria  The  deposite  of  coal  are  supposed  to 
cover  about  8000  square  miles,  but  as  yet  the  product 
at  any  one  point  has  not  been  very  considerabla  In 
quality  the  coal  is  highly  bituxainous,  and  is  not  suffieiently 
pure  to  be  useful  for  smelting  or  for  the  manufacture  <^ 
gas.  For  these  reasons  the  stock  of  coal  in  the  Stete  is 
practicaUy  untouched.  If  future  explorations  and  experi- 
mente  should  make  these  deposits  available^  a  new  era  in 
the  manufacture  of  iron  will  be  the  result  At  present 
the  coal  for  smelting  the  Lake  Superior  ores  is  brought 
chiefiy  from  Ohio  and  Pennsylvania  Quarries  of  lime- 
stone and  of  sandstone  have  been  opened  in  various  parte 
of  the  Stete.  The  brown  stone  of  &e  Upper  Peninsula  is 
of  excellent  quality,  and  is  capable  of  receiving  a  high 
finish.  The  supply  is  inexhaustible,  and  the  accessibility 
of  the  quarries  by  water  gives  promise  of '  a  thriving 
industry.  The  grindstones  taken  from  the  Huron  county 
quarries  are  of  superior  quality,  and  the  slates  found  in 
unlimited  quantities  on  the  shores  of  the  Huron  Bay  are 
unsurpassed  in  point  of  durability  and  colour.  Clays  and 
sands  of  commercial  value  are  found  in  great  abundanca* 
Though  the  manufacture  of  glass  is  yet  in  ite  infancy, 
sands  in  large  quantities  have  been  discovered  in  Monroe 
county  suiteble  for  the  manufacture  of  plate  glass  of  excel- 
lent quality.  Brick  and  tile  clays  are  found  in  all  parte  of 
the  Stete.  Though  native  silver  has  been  found  in  small 
quantities  in  the  Upper  Peninsula,  the  systematic  mining 
of  this  metal  has  not  yet  been  carried  on  with ,  successful 
resulta  The  Repwi  of  the  commissioner  of  mineral 
stetistics  for  1882  shows  that,  except  as  to  coal,  Michigan 
is  the  foremost  of  all.  the  Stetes  in  mineral  wealth. 

^i«Atfr<«t.— The  geographical  podtioii  of  Kiohigan  explains  the 
fact  that  iU  fieah-water  flaheries  are  the  moat  prodncUve  in  the 
United  BtotM.    The  most  important  varieties  of  fish  sn  kke-tioBl» 
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stiageon,  'but,  piokerel,  hming,  'brook-troiit,  gnirling,  and  wliite- 
flsh.  Ckneral  liawi  for  the  protection  of  lUh  htve  oeen  jMsaed ;  asd 
a  flsh  oommiMion  has  been  maintained  for  aome  years  for  the 
purpose  of  propagating  the  best  rarieties  and  planting  them  in 
waters  adapted  to  their  natural  deyelopment  Up  to  the  close  of 
1880  the  commissioners  had  planted  about  80,000,000  jonng  white- 
fish,  1,000,000  silver  eels,  1,000,000  lake-trout,  2,000,000  salmoA, 
and  600,000  brook-trout,  besides  smaller  numbers  of  shad,  srayling, 
pike,  anid  bass.  Ezoellent  results  hare  followed,  especialij  m  the 
multiplication  of  white-fish,  salmon,  and  eels.  In  1879  the  total 
■'take**  was  24,018,100  lb,  of  which  12,902,250  lb  wen  white-fish, 
the  most  valuable  lake-fish  known  to  epicures  and  to  commerce. 
During  winter  liuge  quantities  preserved  by  ftvezing  are  taken  to 
lastem  markets,  where  they  are  readily  sold  at  a  high  price. 

SiueaHonal  InsHtuHons.—AB  early  as  1785  the  law  of  congress 
whii^  provided  for  the  sale  of  lands  north  of  the  Ohio  river  reserted 
for  the  support  of  public  schools  "section  10"  of  each  township. 
This  fandamental  law  devoted  to  educational  purposes  one-thirtv- 
sixth  of  all  the  lands  of  that  vast  domain  known  as  the  nortn- 
WMtem  territory.  The  "ordinance  of  1787,"  by  which  this 
tarritoiy  was  or^nized,  further  provided  that  "schools  and  the 
means  of  education  shall  for  ever  be  encouraged."  In  1820  this 
cpngreaaional  action  was  supplemented  bv  a  grant  to  Michigan  of 
two  townships  of  land  Ibr  the  foxmding  and  support  of  a  university. 
When  Michigan  became  a  State  in  1887,  its  educational  policy  took 
definite  form.  The  constitution  provided,  not  only  that  the  grant 
of  "section  16"  should  be  devoted  exclusively  to  the  support  of 
schools  of  the  primary  grade,  but  also  that  the  State  and  not  each 
township  should  be  the  custodian  of  the  lands  so  appropriated. 
The  constitution  expressly  provided  that  the  proceeds  ttom  the 
sale  of  "school  lands**  should  be  held  by  the  State  as  a  perpetual 
fond,  the  interest  of  which  should  be  annually  applied  to  the  sup- 
port of  primary  sohoola  The  lands  devoted  to  school  purposes  in 
Michigan  under  theee  provinons  amounted  to  1,077,209  acres,  of 
which,  in  September  1881,  675,000  acres  had  been  sold.  On  the 
sum  i«aliied  by  these  sales,  $8,095,679,  the  State  pays  interest  at 
7  per  cent,  and  the  resulting  income,  amounting  to  $216, 646,  is 
annually  distributed  to  the  schooli.  This  source  ii  supplemented 
from  local  taxes,  so  that  in  1881  the  total  sum  realiiea  tnm  all 
sooices  for  the  primary  schools  wss  $8,644,778. 

The  schools  oivanixed  under  State  law  are  known  as  graded  and 
nngraded*  In  tne  small  districts  where  the  schools  are  under  the 
charge  of  but  one  or  two  teachers,  grading  is  impracticable.  Of 
UDcnded  districts  there  were  in  1881  6120,  attended  by  219,570 
chfldren,  while  the  graded  schools  were  404  in  number,  with  an 
attendance  of  152,043.  The  school  census  includes  all  chfldren 
between  the  ages  of  five  and  twenty,  amounting  in  1881  to  518,817,  of 
whom  there  was  an  average  attinidance  of  891,401.  To  all  children 
of  school  age  the  public  schools  are  free^  thootfh  a  fee  may  be  re- 
qui^d  for  advanced  studies  in  the  high  schools.  The  immediate 
administration  of  the  schools  is  entrusted  to  school  officers  elected 
annually  by  the  tax-pavers  of  the.  individual  districts,  llie  State 
conittltution  reaulres  thst  a  free  aohool  shall  be  in  session  at  least 
three  months  or  every  year  in  each  district.  In  districts  of  more 
than  80  and  less  than  800  children,  the  law  reaulres  at  least  five 
months  of  school ;  while  in  districts  of  more  tnan  800  children, 
the  session  must  be  not  less  than  nine  months  in  length.  In  the 
graded  schools  the  division  is  into  primary  schools,  grammar  schools, 
and  hiffh  schools,  each  of  these  divisions  retaining  the  scholar 
ordinaiuy  four  ^eari.  At  the  end  of  the  course  the  student  is  rsady 
far  the  university,  to  which,  under  certain  restrictions  provided  by 
the  university  itself,  he  is  admitted  .on  diploma  f^m  the  high 
school.  The  university  of  Michigan,  situated  at  Ann  Arbor,  was 
first  opened  for  instruction  in  1841.  It  now  (1888)  consists  of  the 
Kepartment  of  literature,  science,  and  the  arts,  the  department 
of  medicine,  the  department  of  law,  the  coU^  of  homcBopathic 
mcdirin<s  the  school  of  pharmsoy,  the  college  of  dental  surgery, 
and  the  school  of  political  science.  Connected  with  the  mMical 
departments  are  the  Stats  hospitals.  In  1881-82  there  were  86 
officers  of  instruction  and  1534  students.  The  total  income  for  the 
vw  1879-80  from  Federal  grant,  State  grants,  and  fees  was 
$281,889.  The  general  contrd  of  the  university  is  placed  in  the 
hands  of  eight  regents  elected  b^  popular  suflVage  at  the  biennial 
spring  elections,  two  regents  bemg  choeen  at  each  election.  The 
normal  school,  situated  at  Ypsilanti,  and  generoualy  supported  by 
the  Stats^  may  be  said  to  complete  the  school  ^system. 

ChariCaUs  and  Se/ormatory  /luMWiofw.— A  school  for  the  deaf, 
dumb^  and  blind,  instituted  xmder  an  Act  psssed  in  1848,  is  situated 
at  TlSnt,  about  60  miles  north-west  of  Detroit ;  in  February  1882  it 
had  940  papOs..  In  1879  a  distinct  school  for  the  training  of  the 
Ui&i  was  established  at  Lansing.  The  "  State  public  school  for 
dependent  sod  nscleetsd  children"  is  devoted  to  the  systsmatic 
edneitkm  of  soeh  ^ildren  as  otherwise  would  have  to  be  maintained 
in  Che  comity  poorhouses.  The  pupils  are  divided  into  "  families" 
of  abont  thirty  each,  and  vt  cama  for  in  separate  cottages,  each 

"  »  betng  under  ths  dhant  of  a  "cottaga  naaaMr."  The 
.  noeivcs  depsndnt  oihildm  of  wmid  healthy  and  fraa  from 


contagious  disease  ;  and  it  Is  made  tha  duty  of  the  officers  having 
charge  of  the  poor  to  send  all  such  children  between  the  agee  m 
three  and  twelre  to  it  This  institution,  the  pioneer  of  its  kind, 
and  one  of  the  meet  useful  of  charitable  schools,  is  situated  at  Cold- 
water,  182  miles  south-west  of  Detroit  In  February  1882  there 
were  820  children  and -21  officers  and  teachers.  The  "Reform 
School"  at  lAusing  is  designed  to  reclaim  Juvenile  offenders  wlio 
have  been  convicted  of  some  offence.  A  farm  of  224  acres  connected 
with  the  school  is,  in  considerable  part,  tilled  by  the  boys.  The 
namber  of  inmates  in  February  of  1882  was  325.  A  similar  school 
at  Adrian  has  recently  been  instituted  for  girls.  There  are  State 
asylums  for  the  insane  at  Kalamazoo  (715  patients)  and  Pontiac 
(499  patiente).  The  legUlature  of  1881  provided  for  the  eaUblish- 
ment  of  an  additional  asylum  in  one  of  the  northern  countiea  of  the 
Lower  Peninsula. 

PooM7a/^tf».--In  1887  the  State  had  174,647  inhabitants,  nie 
numbers  according  to  the  different  oenaus  returns  from  1840  are 
given  in  the  following  table  : — 
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At  the  lost  census  888, 508  of  the  inhabitants  were  of  foreign  Urth, 
97,346  being  natirea  of  the  United  Kingdom,  89,085  Germans,  and 
16,445  Soandinaviana.  In  point  of  population  the  State,  #hlch 
was  twenty-third  in  1840,  now  stands  ninth  in  the  Union. 

The  following  are  the  principal  dtiea  in  the  State,  with  popu- 
lation at  the  census  of  1880 : —Detroit,  116,840 ;  Grand  Bapids  City, 
82,016 ;  Bay  City,  20,698 ;  East  Saginaw  aty,  19,016 ;  Jackson 
City,  16,106;  Muskegon  City,  11,262  ;  Saginaw  City,  10,625  ;  Port 
Huron,  8888;  Flint  aty,  8410;  Unmng  (ths  State  capital), 
8819 ;  Ann  Arbor,  8061 ;  Adrian  City,  7849 ;  Battle  Creek,  7068 ; 
Manistee^  6980;  West  Bay  Qty,  6397;  Alpena  Qty,  6168; 
Ishpeming,  6039. 

Hidory  and  OooemmMiC.— The  State  of  lOohigan  is  part  of  the 
territory  that  was  first  settled  by  the  French,  and  until  the  fall  of 
Canada  into  the  hands  of  the  British  alter  thO  middle  of  the  18th 
century  wss  undsr  the  government  of  Kow  France.  The  territory 
was  explored  by  Jesuit  missionariss  in  the  17th  centnrv ;  bat, 
although  it  was  known  at  an  eariy  period  that  the  lands  were 
of  exceptional  excellence,  very  littie  proffrtss  was  made  in  develop- 
ing 1^0  reoourees  of  the  temtory  until  sfter  the  completion  of 
the  first  half-centuiy  of  the  American  Union.  The  surveyors 
employed  by  the  general  government  to  inspect  the  lends  and 
report  as  to  their  fitness  for  settiement  by  the  ooUiers  of  the  war 
of  1812  appear  to  have  derired  their  impressions  almost  exclusively 
from  the  low  lands  in  the  south-eastern  comer  of  the  territory.  The 
report  accordingly,  was  not  favourable ;  and  oonseqnentiv  the  tide 
of  immigration  that  had  already  benn  to  set  in  flowed  atcadily 
past  Michiipiu  into  the  territorieo  farther  west  It  was  largely  f6r 
this  reason  that  the  early  development  of  Indiana,  Illinois,  Iowa, 
and  Wisconsin  wss  somswhat  more  rapid  than  that  of  Michigan. 
But  gradually  the  false  impresaions  concerning  the  ooH  and  elinate 
were  dispelled  :  and  within  the  past  few  vearo  the  inersass  of  the 
population  ana  the  growth  of  wealth  nave  been  very  rapid. 
In  1851  the  valuation  of  the  State  for  puriKwes  of  tazatloa  (which 
excludes  much  valuable  property)  was  980,976,270;  in  1861, 
$172,055,808;  in.  1871,  1630,000,000;  at  1881,  $810,000,000. 
The  State  constitution,  adopted  in  1837  at  the  time  of  admisstoB 
to  ths  Union,  haa  been  modified  in  some  minor  portionlars ;  but  in 
most  respects  it  remains  unchanged.  The  governor  is  eUioted  for 
two  years,  with  no  restriction  as  to  re-election.  He  legislature 
meets  biennially  in  the  first  week  of  Jsnuary,  and  usually  continuea 
in  ssssion  till  May.  The  supreme  court  consists  of  rour  Judges 
chossn  by  popular  vots  for  terms  of  eight  years,  ons  being  eteoted 
every  oecond  yeor.  Judges  have  been  so  frequently  ro-«leeted  that 
the  office  may  be  said  to  be  practically  a  permanent  one,  with  a 
provision  for  terminstion  in  esse  of  need,  ^le  Stats  is  divided  into 
twenty-two  Judicial  districts,  in  each  of  which  a  circuit  ccort  dto  for 
the  trial  of  causeo  of  original  Jurisdiotion,  and  of  oausss  appssled 
bom  the  Justice  courts.  Thejudges  of  the  drouit  courts  ars  obo 
elected  by  popular  suffrsge.  On  political  quoetions  voting  is  opaii 
to  all  naturalised  citizens  of  the  male  sex  more  than  twenty'«ne 
yeara  of  age  unleoo  prevented  by  some  natural  dlsqualifloation.  it 
school  meeting  the  right  of  oui&age  io  extended  oo  ss  to  inelvda 
tax-payers  of  either  ssx. 

JiffAArMiM.— Fnderiok  Moriey,  JI?«»/«im  md  «s  JtnesrMi,  eesnOed  wAar 
SBihoiltj  of  ttae  Bute,  9d  ed^  Detroit,  1889 1  WattUt^i  AIlM  ff  MtdUmn, 
wUk  m  Aceomi  ^  tk»  ftpogrmrnhpf  CUmmt*,  md  OmlM  ^ftkt  AMl  ty  Ate. 
inacholl,  U..D.I  Jamas  V.  Cuipboll,  Omtiimm  ^  dU  ftUHmTmAn  V 
MIAIotmi  JUperta cfAc  Btertfani  ^OtaMt&f  I^muhifiml  f— ^ * 
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JQCHIGAK,  Lakx.  '  See  St  Lawbxncx. 
MICHIOAK  CITY,  a  town  of  the  United  States,  in 
Ijaporte  ooimty,  Indiana,  on  the  south-east  shore  of  Lftke 
yii>h4giM>^  40  miles  east-south-east  of  CSiicago.  As  a 
]ak»i>ort  and  a  junction  for  several  railroads,  it  is  a 
pkce  of  considerable  prosperity.  It  is  the  largest  lumber- 
market  in  the  State,  and  one  of  the  largest  in  the  west^ 
and  has  numerous  manufacturing  establishments.  The 
northern  State  prison  (with  577  convicts  at  the  close  of 
1880)  is,  one  of  the  principal  buildings.  The  population 
increased  from  3985  in  1870  to  over  10,000  in  1883. 

MICHMASH  (e^pP,  DV9P),  the  scene  of  one  of  the 
moat  striking  episodes  in  Oid  Testament  history  (1  Sam. 
ziy.,  comp.  vol  jdL  p.  403),  was  a  place  in  Be^'amin, 
about  9  Roman  miles  north  of  Jerusalem  {Onom,,  ed.  Lag., 
p.  280). .  Though  it  did  not  rank  as  a  city  (Josh.  xviiL 
21  <7.),  Michmash  was  recolonifed  after  the  exile  (Neh.  zL 
31),  and,  ^Toured  by  the  possession  of  excellent  wheat- 
land  (J/uftiM,  Men.  viii.  1),  was  still  a  very  large  village 
(Max^O  ^  ^®  ^^'^  of  Eusebius.  <The  modem  MakhmAs 
is  quite  a  small  place. 

The -historical  interest  of  MlchmaHh  vis  connected  with  the 
strategical  importance  of  the  poaition,  commanding  the  north  aide 
«f  the  Paaa  of  Michmash,  which  made  it  the  headquarters  of  the 
Philistines  and  the  centre  of  their  forajs  in  their  attempt  to  quell 
the  first  rising  under  Saul,- as  it  was  also  at  a  later  date  the  head- 

Joarters  of  Jonathan  the  Hasmonean  (1  Hue.  iz.  73).  From 
eroaalem  to  Mount  Ephraim  there  are  two  nisin  routes.  The  pre- 
sent caravan  road  keeps  the  hish  ground  to  the  west  near  the  water- 
shed, and  avoids  the  Pass  of  Michmash  altogether.*  Bnt  another 
route,  the  importance  of  which  in  antiquity  may  be  judged  of  from 
laa.  X.  28a7.,led  southwards  from  At  orer  an  undulating  plateau  to 
Ifichmaah.  Thus  far  the  road  is  easy,  but  at  Michmash  it  descends 
into  a  rery  steep  and  rough  valley,  which  has  to  be  crossed  before 
rvascendiiig  to  Oeba.^  At  the  bottom  of  the  ralley  is  the  Psas  of 
Michmash,  a  noble  gorge  with  precipitoua  craggy  sides.  On  the 
north  the  crag  is  crowned  by  a  sort  of  plateau  sloping  backwards 
into  a  round-topped  hilL  Tliis  little  plateau,  about  a  mile  eaat  of 
the  Drasent  village  of  Makhmas,  seems  to  hare  been  the  poat  of 
the  Philiatinea,  lying  close  to  the  centre  of  the  insurrection,  yet 
pooaeesing  unuanally  good  communication  with  their  establish menta 
on  Mount  Ephraim  by  way  of  Ai  and  Bethel,  and  at  the  same  time  . 
commanding  the  routes  leading  down  to  the  Jordan  from  Ai  and  > 
from  Miehmaah  itself. 

MICKIEWICZ,  Adam  (1798-1855),  Polish  poet,  was 
bom  in  1798,  near  Nowogrodek,  in  the  present  government 
of  Minsk,  where  his  father,  who  belonged  to  the  schlachta 
or  leaser  nobility,  had  a  small  property.  The  poet'  was 
educated  at  the  um'versity  of  Vilna;  but^  becoming 
involved  in  some  political  troubles  there,  he  was  forced 
to  term'inate  his  studies  abruptly,  and  was  ordered  to  live 
for  a  tune  in  Russia.  He  had  already  published  two  small 
volumes  of  miscellaneous  poetry  at  Vilna,  which  had  been 
favourably  received  by  the  Slavonic  public,  and  on  his 
arrival  at  St  Petersburg  he  found  himself  admitted  to  the 
lea4ing  literary  circles,  where  he  was  a  great  favourite  both 
from  hi«  agreeable  maoi*^  and  his  extraordinary  talent 
of  improvisatioD.  la '1825  he  visited  the  Crimea,  which 
inspired  a/Y)Bection  of  sonnets  in  which  x^  i^^  admire 
both  the  elegance  of  the  rhythm  and  the  rich  Oiantal 
colouring.  The  most  beautiful  are"  The  Storm,  BaHf^ 
serat,  and  Grave  of  the  C<mnteu  Fotocia, 

In  1828  appeared  his  Konrad  Wallenrod,  a  narrative 
poem  descnbing  the  Uttles  of  knights  of  the  Teutonic 
order  with  the  heathen  Lithuanians.  Here,  under  a  thin 
▼eil,  Middewics  represented  the  sanguinary  passages  of 
arms  and  burning  hatred  which  had  characterised  the  long 
fends  of  the  Russians  and  Poles.  The  objects  of  the  poem, 
although  evident  to  many,  escaped  the  Russian  censors, 

•  \SJ^  f"w  describe  lbs  Inrader  aa  learing  his  heayy  baggage 
at  MiflbiMMh  before  puahing  on  through  the  pasa. 


and  it  was  8nffered*Ho'appeaif^althoagh''the  very  mbtto| 
taken  from  Machiavell^  was  significant :  "  Dovete  adunque 
sapere  come  sono  duo  generazioni  da  combattere  .  .  > 
bisogna-  essere  volpe  e  leone.'\ .  .After  a  five  years'  exile  in 
Russia  the  poet  obtained  leave  to  travel;  he  had  secretly 
made  up  his  mind  never  to  return  to  that  country  or  Poland 
so  long  as  it  remained  under  the  government  of  the 
Musoorites.  Wending  his  way  to  Weiinar,  he  there  made 
the  acquaintance  of  Qoethe^  who  received  him  cordially, 
and,  pursuing  his  journey  through  Germany,  he  entered 
Italy  by  the  SplOgen,  visited  Milan,  Venice,  and  Florence, 
and  finally  took  up  his  abode  at  Rome.  There  he  wrote 
the  third  part  of.  his  poem  Dtiady,  the  subject  of  which  is 
the  religious  commemoration  of  their  ancestors  practised 
among  Slavonic  nations^  and  Fan  Tadeutt^  his  longest 
poem,  by  many  considered  his  masterpiece.  A  graphic 
picture  is  drawn  of  Lithuania  on  the  eve  of  Napoleon*s 
expedition  to  Russia  in  1812.  In  1832  Mickiewicz  left 
Rome  for  Paris,  where  his  life  was  for  some  time  spent 
in  poverty  and  unhappinesa.  He  had  married  a  PoUsh 
lady,  Seli^a  Szymanowska,  who  became  insane.  In  1840 
he  was  appointed  to  the  newly  founded  chair  of  Slavonic 
languages  and  literature  in  the  College  de  France^  a  post 
which  he  was  especially  qualified  to  fill,  as  he  was  now 
the  chief  representative  of  Slavonic  literature,  Poushkin 
having  died  in  1837.  He  was,  however,  only  destined  to 
hold  It  for  a  little  more  than  three  years,  his  last  lecture 
haring  been  given  on  the  28th  of  May  1844.  His  mind 
had  become  more  and  more  disordered  under  the  influence 
of  religious  mysticism.  His  lectures  became  a  medley  of 
religion  and  politics,  and  thus  brought  him  under  the  censure 
of  Uie  Government  A  selection  of  them  has  been  ptibliahed 
in  four  volumes.  They  contain  some  good  sound  criticism, 
but  the  philological  part  is  very  defective,  for  Mickiewicz 
was  no  scholar,  and  he  is  obviously  only  well  acquainted 
with  two  of  the  literatures,  vis.,  Polish  and  Russian,  the 
latter  only  till  the  year  1830.  A  very  sad  picture  of  the 
declining  days  of  Mickiewics  is  given  in  the  memoirs  of 
Herzen.  At  a  comparatively  early  period  the  unfortunate 
poet  exhibited  all  the  signs  of  premature  old  age ;  poverty, 
despair,  and  domestic  affliction  had  wrought  their  work 
upon  him  In  1849  he  founded  a  French  newspaper. 
La  Tribune  dee  Pevpiee,  but  it  only  existed  a  year  The 
restoration  of  the  French  empire  seemed  to  kindle  his 
hopes  afresh ;  his  last  composition  is  said  to  have  been  a 
Latin  ode  in  honour  of  Napoleon  III.  On  the  outbreak 
of  the  Crimean  War  he  was  sent  to  Constantinople  to  assist 
in  raising  a  regiment  of  Poles  to  take  service  against  the 
Russians.  He  died  suddenly  there  in  1855,  and  his  body 
was  removed  to  France  and  buried  at  Montmorency. 

Mickiewics  is  held  to  have  Wen  the  greatelt  Slaronio  poet,  with 
the  exception  of  Pouahkin.  Unfortunatel j  in  other  pArta  of  Europe 
he  is  but  little  known;  he  writea  in  a  very  difficult  language,  and 
one  which  it  ia  not  the  fashion  to  learn.  There  were  both  ^thoa 
and  irony  in  the  ezpreaaion  need  by  a  Polish  lady  to  a  foreigner. 
"  Kons  avona  notrs  Mickiewics  k  nous.  **  He  ia  one  of  the  best  pro- 
ducts of  the  so-called  romantic  school.  The  Poles  had  long 
groaned  under  the  yoke  of  the  daaaicista,  and  the  countnr  waa  f  All 
of  legends  and  picturesque  stories  which  only  awaited  the  coming 
poet  to  put  them  into  shape.  Hence  the  great  popuUtfity  amonc 
his  countrymen  of  hia  ballade,  each  of  them  beinir  connected  with 
some  national  tradition.  Beaidea  Zonrad  WaUenrod  and  Fan 
^Satefclv  *rib«tion  may  be  called  to  the  i)oem  Oratyna,  which 
describee  the  O^enturea  of  a  Lithuanian  chieftaineaa  against  the 

Teutonic  knighti>s  It^i>  *»W,*>y,^^"^*  *°  ***J*,v"*P*7?«S? 
brare  Emilia  Plater.V'ho  was  the  herolaa  of  the  rebellion  of  1830, 
and  after  haring  foute*>  **»•  ^^^  "'  .*^*  iMOT^nta.  found  a 
grave  in  the  foreata  of  Ll|hn*n»*-  ^  *»•  vi«oroua  Oriental  piece  is 
Farye  Very  good  too'MM«  the  odes  to  Youth  and  to  the  hia. 
torian  Lelewel ;  the  fonoei^id  much  to  atimulate  the  elTofta  of  the 
Poles  to  shake  off  their  Busdli^n  oonquerora.  It  is  enough  to  say 
of  Mickiewics  that  he  haa  obts&P«d  the  piond  poaition  of  the  repre- 
aenUtivc  poet  of  his  eonntrr ,  »er  eustoma,  her  ti\per«titiona,  1m 
hiatory,  her  struggles  are  reflccteJ^™  "s  works. 


.,^.^ 


XVI.'^-.-wji 


242 


MIC 


MICKLE,  William  Jtmtrs  (1734-1788),  son  of  the 
miniflter  of  Langholm,  Damfriefishire,  holda  a  respectable 
place  among  the  imitatiye  minor  poeta  of  the  18th  century. 
He  wrote  a  poem  on  JTiiofj^WS^e— ^carefully  yereified, 
pointing  a  moral  on  the  yanity  of  intellectual  pride— 
at  the  age  of  ^ghteen,  entered  into  bnaineas  as  a  brewer 
at  his  father's  request  and  against  his  own  inclinations, 
soon  became  bankrupt,  went  to-  London  on  ouUook  for 
work  as  a  man  of  letters,  solicited  patronage  in  Tain, 
earned  a  living  hardly  by  writing  for  magazines,  made 
some  impression  in  1765  by  "a  poem  in  the  manner  of 
Spenser '^called  the  Coneubine  (afterwards  Syr  Martyn), 
was  appointed  corrector  to  the  Clarendon  Press^  and  finally 
took  a  place  among  the  leading  poets  of  that  yeiy  barren 
time  by  a  truislation  of  the  Lwiadqt  Oeimoens  into  .heroic' 
couplets  (specimen  published  1771,  whole  work  1775). 
So  great  was  the  repute  of  the  work  that  when  Mickle — 
appointed  secretary  to  Commodore  Johnstone — visited 
Li^xm  in  1779  the  king  of  Portugal  gave  him  a  public 
reception.  As  a  translator  of  Camoens  Mickle  has  been 
superseded^  but  he  aimed,  not  at  close  rendering  of  the 
original,  but  at  making  a  poem  which  should  be  worthy  of 
a  permanent  plaoe  in  English  literature.  This  ambition 
he  was  not  capable  of  fulfilling,  though  he  had  great 
fluency  and  vigour.  It  may  be  doubted  whether  the 
fashionable  forms  which  he  imitated  were  the  best  suited 
to  his  natural  gifts.  He  shows  delight  in  lively  action,  a 
sense  of  dramatic  effect,  and,  in  the  Concubine^  the  sub- 
stance of  which  might  have  been  conceived  by  Crabbe, 
considerable  fulness  of  detail  in  coarse  realistic  painting. 
Certainly,  if  the  Scottish  poem  There '«  nae  luck  abooi  the 
hcote  wi^  Mickle's,  he  mistook  his  medium.  Scott  read 
and  admired  Mickle's  poems  in  his  youtibi,  and,  besides 
founding  XenHtoorth  on  the  ballad  of  Cumnor  Sail,  was  a 
good  deal  influenced  by  him  in  style.  Mickle's  prose  is 
fively  and  vigorous 

MICB02&TEII,  an  instrument  generally  applied  to 
telescopes  and  miorosoopes  for  measuring  small  angular 
distanoes  with  the  former  or  the.  dimensions  of  small 
olgects  with  the  latter. 

Before  the  invention  of  the  telescope  the  accuracy  of 
astronomical  observations  was  necessarily  linuted  by  the 
angle  that  could  be  distinguished  by  the  naked  eye.  The 
angle  between  two  objects,  such  as  stars  or  the  opposite 
limbs  of  the  sun,  was  measured  by  directing  an  arm 
furnished  with  fine  "  sights  ^  (in  the  sense  of  the  "  sights  " 
of  a  rifle)  first  upon  one  of  the  objects  and  then  upon  the 
other,  or  by  employing  an  instrument  having  two  arms 
each  furnished  with  a  pair  of  sights,  and  directing  one 
pair  of -sights  upon  one  object  and  the  second  pair  upon 
the  other.  The  angle  through  which  the  arm  was  moved, 
or,  in  the  latter  case,  the  angle  between  the  two  arms,  was 
read  off  upon  a  finely  graduated  arc  With  such  means  no 
very  high  accuracy  was  possible.  Archimedes  concluded 
from  his  measurements  that  the  sun's  diameter  was  greater 
than  27'  and  less  than  32* ;  and  even  Tycho  Brahe  was  so 
mided  by  his  measures  of  the  apparent  diameters  of  the 
sun  and  moon  as  to  conclude  that  a  total  eclipse  of  the  sun 
was  impossible.1  Maestlin  in  1579  determined  the  rektive 
positions  of  eleven  stars  in  the  Pleiades  (ffitlctia  .C^U^l 
Lueii  Baretti,  Augsburg,  1666),  and  Winne^VtaTS^l 


(Monmy  NoUcaB  A.  S.,  vol  xxxix.y  i46)tLat  the 
probable  error    of  these  measum  ajg^^ted  ^tTabout 
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The  invention  of  the  telescope  at  once  eztemled  tk 
possibilities  of  accuracy  in  astronomical  meararemenk 
The  planets  were  shown  to  have  visible  diaka^  and  to  be 
attended  by  satellites  whose  distance  and  poaition  an^ 
relative  to  the  planet  it  was  desirable  to  measure.  It 
became,  in  fact^  essential  to  invent  a  ''micrometer"  for 
measuring  the  small  angled  which  were  thus  for  the  Sni 
time  rendered  sensible.  Tliere  is  now  no  doubt  thst 
William  Qascoigne,  a  young  gentleman  of  Yorkshire^  wu 
.the  first  inventor  of  the  micrometer.  Crabtree^  a  friend  d 
his,  taking  a  journey  to  Yorkshire  in  1 639  to  see,  QtuBcolgaa, 
writes  thus  to  his  friend  Horrocks.  "  The  first  tiling  Hr 
Qascoigne  showed  me  was  a  large  telescope  amplified  and 
adortfed  with  inventions  of  his  own,  whereby  he  can  take 
the  diameters  of  the  sun  and  moon,  or  any  small  angle  in 
the  heavens  or  upon  the  earth,  most  exactly  through  the 
glass,  to  a  second."^  The  micrometer  so  mentioned  fdl 
into  the  possession  of  Mr  Richard  Townley  of  Lancashire^ 
who  exhibited  it  at  the  meeting  of  the  Eoyal  Society  held 
on  the  25th  July  1667. 

The  principle  of  Gascoigne's  micrometer  is  that  tvo 
pointers,  having  parallel  edges  at  right  angles   to   the 
measuring  screw,  are  moved  in  opposite  directions  sym- 
metrically with  and  at  right  angles  to  the  axis  of  the 
telescope.     The  micrometer  is  at  zero  when  the  two  edgee 
are  brought  exactly  together.    The  edges  are  then  separated 
till  they  are  tangent  to  the  opposite  limbs  of  the  disk  of 
the  planet  to  be  measured,  or  till  they  respectively  bisei^t 
two  stars,  the  angle  between  which  is  to  be  determined 
The  symmetrical  separation  of  the  edges  is  produced  and 
measured  by  a  single  screw ;  the  fractions  of  a  revolutioa 
of  the  screw  are  obtained  by  an  index  attached  to  one  end 
of  the  screw,  reading  on  a  dial  divided  into  100  eqnsl 
parts.    The  whole  arrangement  is  elegant  and  ingenioosL 
A  steel  cylinder  (about  the  thickness  of  a  goose-quill), 
which  forms  the  micrometer  screw,  has  two  threads  cat 
upon  it,  one-half  being  cut  with  a  thread  double  the  pitcli 
of  the  other.     This  screw  is  mounted  on  an  oblong  box 
which  carries  one  of  the  measuring  edges ;  the  other  edge 
is  moved  by  the  coarser  part  of  the  screw  relatively  to  tbs 
edge  attached  to'  the  box,  whilst  the  box  itself  in  moved 
relatively  to  the  axis  of  the  telescope  by  the  finer  screv. 
This  produces  an   opening    and  closing  of    the    edges 
symmetrically  with  respect  to  the  telescope  axis.     Flam- 
steed,  in  the  first  volume  of  the  Histma  CceUttU,  has 
inserted  a  series  of  measurements  made  by  OaBooigne 
extending  from  1638  to  1649.     These  include  the  mntoal 
distances  of  some  of  the  stars  in  the  Pleiades^  a  few  observa- 
tions of  the  apparent  diameter  of  the  sun,  others  of  the 
distance  of  the  moon  from  neighbouring  stars,  and  a  great 
number  of  measurements  of  the  diameter  of  the  moon:    Dr 
Bevis  {PhU,  Trans.,  1773,  p.  190)  also  gives  results  of 
measurements  by  Qascoigne  of  the  diameters  of  the  mooo, 
Jupiter,  Mars,  and  Venus  irithhis  micrometer. 

Delambre  gives'  the  fgtfowing  cbk^ip^rison  between  the  rt> 
suits  of  Gascoigne's  jAeasurements  of  the  ttteii's  semi-diameter 
and  th^^^piR^  results  from  modem  determifu.iions  :— 

^•^—  GMColene.  Conn.  4L  Tmpc 

<^  Ootobes     26  (0.8.) 16'  W  or  10*        IC  IC-O 

Debimber    2     /.     IC*  24*  le*  l^'^ 

Qascoigne^  from  his  observations,  deduces  the  great^ 
variation  of  the  apparent  diameter  of  the  sun  to  be  35"; 
according  to  the  Ccnnaiuance  det  Temps  it  amounts  to 
32"*3.'  These  results  prove  the  enormous  advance  attained 
in  accuracy  by  Qascoigne,  and  his  indisputable  title  to  the 
credit  of  inventing  the  micrometer. 

Huygens,  in  his  Syttema  ScUumium  (1659),  describei 
a  micrometer  with   whic^  he  determined  the  appsrcal 

s  Pt]smbz«,  J7M.  Att.  Uodsnu,  voL  IL  p.  (90. 
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dkmeien  of  tbe  principal  pknets.  He  inserted  a  slip 
of  metal,  of  yariable  breadtii,  at  the  focus  of  the  tele- 
acope,  and  obeenred  at  what  part  it  exactly  ooTored  the 
object  under  examination ;  knowing  the  focal  length  of  the 
ieLoKoge  and  the  width  of  the  slip  at  the  point  obeerved, 
he  thence  deduced  the  apparent  angnUr  breadth  of  the 
ol^ect  Th^  Marqus  Malvasia  in  lus  £phemer%de»  (Bologna, 
1662}  describes  a  micrometer  of  his  own  invention.  At 
the  focus  of  hid  telescope  he  placed  fine  silver  wires  at  right 
angles  to  each  other,  which,  by  their  intersectioni  formed 
a  network  of  small  squares.  The  mutual  distances 
oC  the  intersecting  wires  he  determined  by  counting,  with 
the  aid  of  a  pendulum  clock,  the  number  of  seconds 
required  by  an  equatorial  star  to  pass  from  web  to  web, 
irfiile  the  telescope  was  adjusted  so  that  the  star  ran  paraUel 
to  the  wires  at  right  angles  to  those  under  investigation.^ 
In  the  Phil,  TroM,,  1667,  No.  21,  p.  373,  Auzout  gives 
the  results  of  some  measures  of  the  diameter  of  the  sun 
and  mooa  made  by  himself,  and  this  communication  led  to 
the  letters  of  Mr  Townley  and  Dr  Bevis  above  referred  to. 
The  micrometer  of  Ai^ut  and  Heard  wa  provided  with 
silk  fibres  or  silver  wires  instead  of  the  edges  of  Gascoigne, 
but  one  of  the  silk  fibres  remained  fixed  while  the  other 
was  moved  by  a  screw.  It  is  beyond  doubt  that  Huygens 
independently  discovered  that  an  object  placed  in  the 
common  focus  of  the  two  lenses  of  a  Kepler  telescope 
appears  as  distinct  and  well-defined  as  the  image  of  a 
distant  body ;  and  the  micrometers  of  Malvasia,  Auzout, 
and  Heard  are  the  natural  developments  of  this  discovery. 
Qaecoigne  was  killed  at  the  battle  of  Marston  Moor  on 
the  2d  July  1644,  in  the  twenty-fourth  year  of  his  ag^  and 
his  untimdy  death  was  doubtless  the  cause  that  delayed 
the  publication  of  a  discovery  which  anticipated,  by  twenty 
years,  the  combined  work  of  Huygens,  Malvaison,  Auzout, 
and  Heard  in  the  same  direction. 

As  the  powers  of  the  telescope  were  gradually  developed, 
it  was  found  that  the  finest  hairs  or  filaments  of  silk,  or 
the  thinnest  silver  wires  that  could  be  drawn,  were  much 
too  thick  for  thd  refined  purposes  of  the  astronomer,  as 
they  entirely  obliteilated  the  image  of  a  star  in  the  more 
powerful  telescopes.  To  obviate  this  difficulty  Professor 
Felice  Fontana  of  Florence  (Sa^sno  del  real  gahinetto  difinca 
€  di  Ucria  naturale,  1755)  first  proposed  the  use  of  spider 
webs  in  micrometers,*  but  it  was  not  till  the  attention  of 
Trou^ton  had  been  directed  to  the  subject  by  Rittenhouse 
that  the  idea  was  carried  into  practice.'  In  1 8 1 3  WoUaston 
proposed  fine  platinum  wires,  prepared  by  surrounding  a 
platinum  wire  with  a  cylinder  of  silver,  and  drawing  out 
the  cylinder  with  its  platinum  axis  into  a  fine  wire.*  The 
surrounding  silver  was  then  dissolved  by  nitric  acid,  and 
a  platinum  wire  of  extreme  Oneness  remained  But 
experience  soon  proved  the  superiority  of  the  spider  web ; 
its  perfection  of  shape,  its  lightness  and  elasticity,  have 
led  to  its  universal  adoption. 

Beyond  the  introduction  of- the  spider  line  it  is  unneces- 
sary to  mention  the  various  steps  by  which  the  Gascoigne 
micrometer  assumed  the  modern  forms  now  in  use,  or  to 
describe  in  detail  the  suggestions  of  Hooke,*  Wren, 
Smeaton,  Oaasini,  Bradley,  Maakelyne,  Herschel,  Arago, 
^  Jf^  Acad,  des  Seieneet,  1717,  p.  78  »j. 

-^♦i"  ^Ify  i^*^  ^''?"*-l  ^''^'  ^*'"-  P-  ^<^S)  Sir  W.  Herschel 
!Z;^'1I  *  "*  '^^  attempted  to  find  lines  suflBciently  tliin  to 

oteadtoemaCTwa  the  centres  of  the  stors,  no  that  their  thickness 
Bsight  be  ni^lected."  It  is  a  matter  of  regret  that  Pontana's  sugsea. 
taon  «is.iui]uu>wn  to  him. 

»  Qwlatt  in  his  Treatise  en  the  Microscope  ascribes  to  Bamsden  the 
^i*^  introduction  of  the  spider  web  in  micrometers.  The  evidence 
.^ypean  to  be  in  faroor  of  Troughton. 

*  PhU.  Trofu.,  1818,  pp,  114-118. 
D»  Hooke  made  the   important    improrement  on  Oascoigne's 
°^r!'T**^"*l**^**^*^'«  parallel  hairs  for  the  parallel  edges  of  its 
original  coastzoctioB  (Hooke%  Posthimws  Wwksi^  497) 


Pearson,  Bessel,  Strove,  Dawes,  Ac.,  or  the  successive 
productions  of  the  great  artists  Rainsden,  Troughton, 
Fraunhofer,  Ertel,  Simms,  Oooke,  Orubb,  Clark^  and 
RepsohL  It  will  be  suffidtot  to  describe  those  forms  with 
which  the  most  important  work  has  been  done,  or  which 
have  survived  the  tests  of  time  and  experience. 

Beforfraateonomical  telewones  were  mounted  parallactically,  the 
meMoreineiit  of  poaition  angles  was  seldom  attempted  Iiieed. 
m  thow  days,  Ae  difficulties  atUched  to  such  measles,  and  to  the 
met«irwnent  of  distances  with  the  filar  micrometer,  were  exc^. 
inriy  great,  and  must  have  taxed  to  the  utmost  the  skUl  and  patiefice 
of  thfr  observer.  For,  on  account  of  thediumal  motion,  the  direc- 
tion of  the  axu  of  the  telescope  when  directed  to  a  stkr  is  alwm 
chanrfng.  ao  that,  to  follow  a  star  with  an  altaiimuth  mounting, 
tne  observer  requires  to  move  continuously  the  two  handles  which 
give  slow  motion  in  altitude  and  azimuth. 

Sir  Waiiam  Herschel  was  the  first,  astronomer  who  measured 
poeition  angles ;  the  instrument  he  employed  ia  described  in  PhU 
Tram.,  mi,  vol  Ixxi  p.  600.  It  was  used  by  him  in  his  earliest 
obeervaUons  of  double  stars  (177»-^8);  but,  even  in  his  matchless 
SS^i^*^?^™™****"  "^^^  comparatively  crude;  because  of  the 
Oilficaltiee  he  had  to  encounter  'rom  the  want  of  a  parallsctic  mount- 
ing. In  tiie  case  of  close  double  stars  he  estimated  the  disUnce  in 
terms  of  the  disk  of  the  components.  For  the  measurement  of  wider 
stors  he  mvented  his  lamp-micrometer,  in  which  the  components 
of  a  double  st»r  obeerved  ^with  the  right  eye  were  made  to  coincide 
with  two  lucid  points  placed  10  feet  from  the  left  eye.  The  distance 
pf  tteludd  points  was  the  tatigent  of  the  magnified  angles  sub- 
tended  W  the  stars  to  a  radius  of  JO  feet  fhU  afagle,  therefore, 
divided  hj  the  magnifying  power  of  the  telescope  gives  the  real 
angular  distance  of  the  centres  of  a  double  sUr  With  S  power  of 
160  the  scale  was  a  quarter  of  an  inch  fyt  every  second. 

The  Modem  Filar  Micr&mder, 

"When  equatorial  mounting  for  telescopes  became  more  general, 
no  filar  micrometer  was  considered  complete  which  was  not  fitted 
with  a  position  circle.*  The  use  of  the  spider*  line  or  filar 
micrometer  became  universal  j  tl»e  methods  of  illumination  were 
improved ;  and  micrometers  with  screws  of  previously  unheaid'.of 
fineness  tnd  acmiracjy  were  produced.  These  facilities,  coupled 
with  the  wide  and  fascinating  field  of  research  opened  up  by  Sir 
William  Herschel's  discovery  of  the  binary  character  of  double  sUrt, 
gave  an  impulse  to  micrometric  research  which  has  continued 
unabated  to  the  present  time.  A  still  further  facility  was  given  to 
the  use  of  the  filar  micrometer  by  the  introduction  of  clock- 
work, whichcausAd  th^  telescope  automatically  to  follow  the  diurnal 
motion  of  a  star,  and  lef£  the  observer's  hands  entirely  at  liberty. ^ 

The  modep  filajf  micrometechas  now  assumed  forms  of  five  types. 

Type  -<<. -^Micrometers  in  which  there  are  two  webs,  each  mov- 
able by  a  fine  screw  with  a  divided  head.  This  is  the  usual  English 
form  of,  filar  micrometer. 

Type  -5.— Micrometers  in  which  one  web  is  movable  by  means 
of  a  fine  screw  with  a  divided  head,  and  the  other  by  a  screw 
without  a  divided  head.  The  ktter  screw,  in  ordinary  use,  is  only 
employed  to  change  the  coincidence-reading  of  the  two  webs,  for 
eliminating  the  errors  of  the  micrometer  screw.  This  ia  the  ordi- 
nary German  form  of  micrometer  as  originally  made  by  Fraunhofer 
and  since  bv  Merz,  and  employed  by  the  Struves  and  other  principal 
Continental  astronomers  down  to  the  present  day. 

Type  C.—k  similar  form  of  micrometer  to  B,  except  that  the 
coincidence-point  cannot  be  changed, — there  being  no  second  screw 
to  alter  the  position  of  the  fived  web. 

Type  D. — A  micrometer  somewhat  simnar  in  eenerai  construction 
to  form  B,  except  that,  in  addition  to  means  of  changing  the  zero 
point,  there  is  a  screw  head  by  which  a  fine  movement  can  be  given 
to  the  whole  micrometer  box,  in  the  direction  of  the  axis  of  the 
micrometer  screw.  This  is  the  modern  form  of  micrometer  as  con* 
structed  by  Bepsold. 

Type  A—Micrometers  fitted  with  two  eye-pieces  for  measuring 
angles  larger  than  the  field  of  view  of  an  ordinary  eye-piece. 

The  micrometer  of  type  A  is  due  to  Troughton  ;  it  is  represented 
in  figs.  1,  2,  8.  Fig.  1  is  a  horizontal  section  in  the  direction  of 
the  axis  of  the  telescope.  The  eye-piece  ab  consists  of  two  plano- 
convex lenses  a,  &,  of  nearly  the  same  focal  length,  and  with  the  two 


•  Herschel  and  South  {Phil.  Trans.,  1824,  part  iit  p.  10)  claim 
that  the  micrometer  by  Troughton,  fitted  to  their  6-feet  equatorial 
telescope,  is  the  first  position  micrometer  constructed  capable  of 
measuring  position  angles  to  1'  of  arc. 

'  So  far  as  we  can  ascertain,  the  first  telescope  of  large  size  driven 
by  clockwork  was  the  9*inch  equatorial  made  for  Struve  at  Dorpat  by 
Fraunhofer;  It  was  completed  in  1825.  The  original  idea  sppe|urs 
to  be  due  to  Passement  {Mhn.  Acad.,  Paris,  1746).  In  1757  he  pre- 
sented a  telescope  to  the  king,  so  accurately  driven  b)(  clockwork  that 
it  would  follow  a  star  all  night  long. 
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oonTex  sides  ftdoff  mcIi  other.  THej  are  placed  at  a  distance  apart 
less  than  the  focal  length  of  a,  so  that  the  wurea  of  the  micrometerj 
which; must  he  distinctlv  seen,  are  beyond  b.^  The  eye-piece  slides 
into  ^e  tahe  oi,  which  screws  into  the  brass  ring  ^,  through 
two  openings  in  which  the  oblopg  frame,  containing  the  micrometer 
slides,  passes.  These  slides  are  shown  in  fig.  2,  and  consist-  of 
htMS  fbrks  k  and  /,  into  which  the  ends  of  the  screws  o  and  j»  are 
ligUQr  fitted.  The  slides  are  aceorately  fitted  so  as  to  have  no 
sendUe  lateral  ahake,  bat  yet  so  as  to  move  easily  in  the  direction 
of  the  greatest  length  of  the  micrometer  box.  Motion  is  commnni- 
catod  to  the  forks  by  female  screws  tapped  in  the  heada  am  and  fi 
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'  onthe  screws  o  and  p  respectirely.  Two  pina  g,  r,  with 
_  [springs  coiled  round  them,  paas  loosely  throngh  holes  in  the 
toAMk,  2,  and  keep  the  bearinn  of  the  heads  m  and  n  firmly 
pressed  against  the  ends  of  the  micrometer  box.  Thns  the  smallest 
rotation  of  either  head  eommonicates  to  the  corresponding  slide  mo- 
tion, which,  if  the  screws  are  accurate,  is  proportional  to  tiie  amount 
throogh  which  the  head  is  turned.  Each  head  is  graduated  into 
100  equal  parts  on  the  drums  u  and  v,  so  that,  by  estimation,  the 
readixig  can  easily  be  carried  to  r^th  of  a  revolution.  The  total 
number  of  revolutions  is  read  off  by  a  scale  attached  to  the  aide  of 
the  box,  but  not  seen  in  the  figure. 

Two  spider  webs  are  strotchod  across  the  forks,  one  (0  being 
cemented  in  a  fine  groove  cut  in  the  inner  fork  k,  the  other  («)  in  a 
simikr  groove  cut  in  the  outer  fork  I  These  grooves  are  simultane^ 
ously  cut  in  titu  bv  the  maker,  with  the  aid  of  an  engine  capable 
of  ruling  fine  straight  lines,  so  that  the  webs  when  ac(.urately  laid 
in  the  grooves  are  perfectly  parallel  A  wire  tt  is  stretched  across 
the  centre  of  the  neld,  perpendicular  to  the  parallel  wires.  Eadi 
movable  web  must  pass  the  other  without  coming  in  contact  with 
it  or  the  fixed  wire,  and  without  rubbing  on  any  part  of  the  brass- 
work4  Should  either  fault  oecur  (technically  called  "fiddling")  it 
is  fatal  to  accurate  measurement  One  of  the  most  essential  points 
in  a  good  micrometer  is  that  all  the  webs  shall  be  so  nearly  m  the 
same  plane  as  to  be  well  in  focus  together  under  the  highest  powers 
used,  and  at  the  same  time  absolutely  fne  from  "fiddling.'^  For 
measuring  position  angles  a  brass  circle  gh  (fig.  8),  fixed  to  the  tele- 
scope by  the  screw  L  has  rack  teeth  on  its  circumference  that  receive 
the  teeth  of  an  endless  screw  w,  which,  being  fixed  by  the  arms  oex 
to  the  oblonff  box  mn,  gives  the  latter  a  motion  of  rotation  round 
the  axis  of  the  telescope ;  an  index  upon  this  box  points  out  on 
the  graduated  circle  gh  the  angular  rotation  of  the  instrument 

The  English  micrometer  still 
retains  the  essential  features  of 
Troughton's  original  construc- 
tion above  described.  Hie 
later  English  artists  hare 
somewhat  chan^  the  mode 
of  communicating  motion  to 
Uie  slides,  by  attaching  the 
screws  permanenUy  to  the 
micrometer  head  and  tapping 
each  micrometer  ;screw  into 
its  slide.  Instead  of  making 
the  ahoulder  of  the  screw  a 
fiat  bearing'  surface,  the^  have 
given  the  screw  a  spherical  bearing  resting  in  a  hollow  cone  (fig. 
4)  attached  to  the  end  of  the  box.  The  French  artists  still  retain 
Troughton's  form.  Simms  (Troughton*s  successor)  and  Cooke  (of 
Yorkl,  for  symmetry  and  more  effectual  elimination  of  "the  loss  of 
tine  *  (called  by  the  Germans  "todter  Gang,"  and  sometimes  in 
English  «'  back-hsh"),  have  provided  two  pina  with  spiral  springs, 
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like  q  and  r  (fig.  2),  ona  o&  Mcliaida  of  the  screw  which  mtrm 
each  slide. 

Orubb  of  Dublin,  with  the  intention  of  aroidinA  the  Tmrution  ef 
pressure  exerted  by  the  spiral  springs  when  the  sude  is  at  diffiowt 
distanosi  from  the  head  of 
the  screw,  has  adopted  the 


following  plan,  where  tha 
screw  enters  the  slide  he  has 
A  nnt  n  attached  to  a  strong 
spring  pp  (fig.  5),  the  pres- 
sure of  whicn  exerts  a*  con- 
stant tension  in  the  axis  of 
the  screw,  tending  to  bring 
the  threads  into  dose  con- 
tact, in  oppoeite  directions, 
with  their  bearings  in  the 
hut  n  and  the  elide  q.  The 
pressure  of  this  spring  is 
regulated  by  the  screws  t,  t. 
tapped  into  the  thickened 
ends  of  the  springs.  For 
maintaining  the  spherical 
shoulder  m  the  screw  in 
close  and  constant  pressure 
on  its  conical  bearing  he 
has  attached  a  conical  Dear- 
iug  to  the  spring  yj/  (fig. 
6).  The  pressure  of  this 
on  the  upper  part  of  the 
shoulder  i 


spherical 


is  regU' 


lated  by  the  acrews  s',  s\ 

nassiuji^  through  elongated 

holes  in  the  spring  j/j/j  and 

tapped  into  the  end  of  the  o.    « 

box.  ^^^ 

The  screws  of  tnicrometers  are  generally  made  with  60  or  100 
threads  to  the  inch.  Troaghton's  method  of  reading  the  number 
of  whole  revolutions  by  a  sUver  scale  is  inconvenient,  oecanse  rMh 
or  even  ^th  of  an  inch  is  too  small  a  quantity  to  read  easfly  witii 
the  naked  eye,  especially  with  the  faint  illumination  that  it  is 
desirable  to  use  when  measuring  faint  objects.  Piffersnt  methods^ 
including  the  **  comb  "  (see  below)  and  various  kinds  of  "  eovnter^'* 
have  been  introduced  with  more  or  less  success ;  but  reoentiy  the 
Repsolds  of  Hamburg  havei 


Fig.  7. 
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contrived  a  plan  at  once  to 
simple  and  so  efficient  that 
it  will  be  unnecessary  to 
describe  those  methods  which 
this  plan  is  certain  to  super- 
sede (see  below,  type  D). 
Orubb     has    introduced    a  ma 

modification  in  the  form  of  **•  ^ 

the  alides  with  a  view  to  avoid  the  friction  of  one  slide  acainst  the 
other.  On  the  inner  side  of  the  brass  plate  which  forma  toe  botton 
of  the  box  ({.e.,  the  side  opposite  to  the  eye-pieoe)  four  V-shapcd 
furrows  are  placed  (fig.  7);  and  at  each  end  of  the  alides  are  pro- 
jections (fig.  8,  end  view)  which  fit  into  thees  ftirrowa.  The  sbdrs 
are  kept  down  in  their  places  by  springs  attached  to  them,  which 
press  upon  the  inner  side  of  the  lid  of  the  box. 

Troughton's  mode  of  giving  rotation  to  the  position  circle  is  now 
abandoned.  A  much  quicker  motion  in  position  angle  than  can 
be  obtained  without  alow  motion  is  often  desirable,  since,  in 
observing  very  cloee  double  stars,  the  uncertainty  of  each  poist* 
ing  may  amount  to  several  degrees  in  the  most  accurate  measure- 
ments. The  plan  of  a  pinion  working  in  a  toothed  wheel  is 
often  employed,  but  that  also. is  too  slow.  Most  modem  nuao* 
meters  are  now  fitted  with  a  damp  and  alow  motion  screw  (see  fif. 
0,  type  B).  This  permits  observation  of  position  aufles  of  voy 
close  objects  by  simple  rotstion  of  the  box  with  the  haua ;  while  tat 
slow  motion,  after  clamping,  permits  the  more  delicate  movements 
that  are  required  in  measunng  the  position  angle  of  olyects  ftrthv 
apart 

The  Cookes  and  Orubb  have  for  years  almost  invariably  tnn> 
ferred  the  position  circle  from  the  micrometer  to  the  telescope  tuba 
The  whole  eye-end  with  its  focussing  arransements  rotates,  and  iti 
rotation  can  be  measured  by  a  circk  attached  to  the  butt  end  of 
the  tube.  There  is  considerable  convenience  in  this  arrangemeat 
One  position  circle  only  is  required  for  all  the  micrometen  that 
ma^  be  employed  with  the  instrument ;  and  the  ojrientatioa  ef 
reticulated  diaphragms,  or  the  a^astment  of  the.  direction  of  tk 
slit  of  a  spectroBCope,  may  also  be  accomplished  by  the  sama  msaaa 
But,  after  a  very  extended  experience  of  aU  the  various  typss  d 
existing  mountings,  the  present  writer  does  not  hesitate  to  exptesis 
decided  preference  for  a  position  cirde  attadied  to  the  micrometsraad 
a  rigid  attachment  of  the  eye-end  to  the  telesoopetube, — ^having  new 
seen  an  eye-end  attached  to  a  poeition  drde  on  tiie  butt  ena  of  the 
telctcope-tnbe  in  which,  after  the  wear  and  tear  ol  a  finr  yeaob 
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miMlooatneHOrthakeooiildiiotlMdeteetod.  TUsittfftUlCitiit, 
Mptdally  in  fhoM  deliette  obMirationa  of  differeiioe  of  decUna- 
tioa  ▼hkh  hftTs  lattarij  fonned  w,  prominent  a  featurs  in  refined 
mkromftrie  weetrch.  On  the  other  bend,  in  lome  good  old  mlcro- 
metan  at  tha  Sojal  Obaenratory,  Gape  of  Good  Hope^  that  an 
fitted  irith  attaohed  poeitbn  circlae,  tnere  ia  no.  trace  of  abake  or 
vear  after  fiftj  jeara  of  work. 

The  micrometer  of  type  B  repreaented  in  fig.  9^  is  the  original 
Men  micrometer  of  the  Cepe  Obserratoryt  made  on  Frannhofei^a 
modeL  S  ia  the  head  of  the  micrometer  screw  proper,  i  that  of  the 
-'*««*  moTing  the  elide  to  which  the  ao-called  ^* fixed  web**  is 


attached,  /  that  of  a  screw  which  moree  the  eye-piece  £.  C  is  the 
damp  and  M  the  slow  motion  in  position  angle.  L,  L  are 
tnbea  attached  to  a  larger  tabe  N ;  the  latter  fits  loosely  on 
a  strong  hollow  cylinder  which  terminatoa  in  the  screw  Y.  By 
this  acrew  the  whole  apparatus  is  attached  to  the  telescope.    The 


Fig.  9. 
„,.  ,  of  small  lamps  aw  inserted  in  the  tubes- L,  L,  for  illu- 
minating the  webe  in  a  dark  field ;  the  light  from  these  lamns  is 
admittaa  through  apertures  in  the  strong  hollow  cylinder  above 
mentioned  (for  illumination,  see  below).  In  this  micrometer 
tho  three  dides  mored  by  S,  s,  and  /  are  8inii)le  dovetails. 
The  lowest  of  theeo  slides  reposes  upon  a  foundation-plate  pp, 
into  one  end  of  which  the  screw  i  is  tapped.  In  the  middle  of 
this  slide  a  stiffly  fitting  brass  disk  is  inserted,  to  which  a  small 
tom-tablB  motion  may  be  communicated  by  an  attached  arm,  acted 
on  by  two  fine  oppoidng  screws  accessible  to  the  astronomer ;  and  by 
their  meana  the  "fixed  wire"  may  be  rendered  atrictly  parallel 
with  the  movable  wire. 

The  micrometer  screw  is  mounted  on  the  slide  which  cames  the 
movable  web.  Fig.  10  shows  a  plan  of  this  slide;  the  divided 
drum  of  the  screw  is  omitted  for  sake  of  clearness.  The 
•crew  S  haa  a  shoulder  at  «,  carefull^r  fitted  and  ground  to  a 
bMiing  so  aa  to  work  sweetlv  in  a  hole  in  the  very  strong  spring 
09\  the  other  extremity  of  the  screw  is  formed  into  a  pivot,  which 
fita  a  hole  iu  the  brass  piece  fifi.  The  end  of  this  pivot— hardened, 
poliahed,  and  slightly  rounded— rests  on  the  flat  surface  of  an  agate 
a,  which  is  imbedded  in  the  end  of- the  slide,  and  kept  firmly  in  ita 
piaoa  by  the  brass  piece  fifi,  Bpr  careful  adjustment  of  tlie  screws 
9,  $  snffident  nressure  may  bo  left  upon  k  to  sliehtly  bend  the  strong 
spring  o'tf'  and  thus  eliminate  all  end-shako  without  preventing  easy 
action  of  the  screw.    The  screw  passes  at  the  . 

time  through  the  bush  d  ^shown  in  |j 


plan  and  elevation,  fig.  10)  attached  to  mi 
(fi^  9) ;  and  there  ia  a  fine  saw  cut,  which 
can  be  narrowed  by  the.  small  screw  r,  to     ^_^ 
doaa  the  bush  upon  the  micrometer  screw  Jfon-. 
witii  a  view  of  preventing  '*loss  of  timcC**  , 

The  spider  web  «  is  cemented  on  the  further 
side  of  the  thin. plate  vrr,  the  varnish  being 
applied  in  ^e  countersunk  holes  shown  by 
tne  dotted  circles  f^  fu  *  The  slide  is  counter- 
sank  to  about  half  its  thickness  within  the 
axes  indicated  by  eooe,  in  order  to  allow  the 
adapter  of  the  eye-piece  to  came  sufficiently 
close  to  the  wens.  The  eye-piece  was  origin- 
ally moved  by  a  pinion  worldng  in  a  rack  r 
(fig.  9);  but  the  screw  /  applied  by  Simms 
was  found  by  Maclear  to  be  more  convenient 
for  the  purpose.  Beyond  this,  and  the  grad- 
uation of  the  edge  of  the  circle  with  more  strongly  cut  divisions 
thsn  those  originally  encraved  on  the  face  of  the  circle,  the  instru- 
ment remains  and  is  ^^red  in  its  original  form.  Pistor  and 
Kartias  (Berlin)  have  also  made  excellent  instrumenta  of  the 
above  type.  There  ia  a  celebrated  micrometer  of  their  mak^  with 
which,  in  the  hands  of  Brunnow  at  Dunsink  (Dublin),  some  of 
tha  moat  perfect  and  refined  investigations  ever  made  in  practical 

1  Wkrii  Ik  to  rtmtmbeved  that  thei  measoremenU  of  the  StniTca,  Dembowtkl, 
Effiyf^i  tiM  BobA^  Maeleer,  sad  of  moit  modern  CoatSnental  akroiumien  hare 
^tm  «"^*  vtthrnniiliofer  or  Men  mkrometen,  it  U  not  too  nnch  to  i«y  that 
Vc  t  ioproeeafi  tho  tattmment  with  wAch  three-foartha  of  the  sstronomlcsl 
Sm«^|b«PC«  oflhe  last  fifty  yeaxf  havc^beea  pad*. 
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astitmomy  hava  been  exaeutad.  In  tlda  micromatar  tha  sertw  a  it 
mounted  on  its. own  elide  and  haa  a  divided  head  precisely  Uko 
tha  icrev  8  (fi|L  9).  Tha  plate  j^p  ia  elonj^ated  towarda^s^  and  the 
iingbuah"*     ■•--••  — 


eomspondinglmsh  B  is  attached  to  this  elongation.  The  screw  i 
is  shifted  to  another  part  of  the  eye-piece  slide,  so  that  it  does  net 
interftre  with  the  increased  diameter  of  the  screw  s.  Fraunhof^i'a 
micrometer  in  this  form  belongs  to  tjp*  ^  ^^^  ^  quoted  under 
type  B  for  conyonience  6f  description. 

It  is -not  necessary  to  givo  a  figure  representing  type  C.^  Such 
micrometers  have  been  generally  constructed  on  Troughton's  type 
(figs.  1,  ^  8)  with  the  omission  of  one  of  the  screws,  and  irith 
one  or  more  of  the  modifications  described  in  detail  under  tvpe  A. 
^ome  have  also  been  made  siikiilar  otherwise  to  the  Frannhofer  con- 
struction, by  omittinff  the  screw  a  with  its  corresponding  slide 
and  attaching  the  fixed  wire  to  a  circular  plate  injw. 
^  Good  instruments  have  been  made  on  type  C  by  Clark  (Cambridge, 
Massachusetts),  by  Steinheil  (Munich),  and  bvthe  great  French 
artiatsSecretan,  Froment,  Brunner,  Eichens;  ana  good  work  haa  been 
done  with  them.  But  it  is  necessary  that  tha  errors  of  the  screw 
should  be  very  carefully  determined,  since,  in  type  C,  such  errors 
cannot  be  eliminated  by  employing  different  parts  of  the  screw  to 
measure  the  same  angle.  There  is.  a  noteworthy  description  of 
micrometer  that  forms  a  link  between  typos  C  and  D,  of  which  tha 
most  famous  example  (by  Clark)  is  attached  to  the  great  Wsshinff- 
ton  telescope.  It  is  essentially  a  micrometer  of  type  C,  with  a  slide 
'(or  fork)  and  a  Screw  of  the  iUiglish  form  of  constraction.  But  the 
instrument  is  provided  with  a  screw  as  at  9  (fig.  9),  which,  instead 
of  changing  the  position  of  the  fixed  wire,  moves  the  whole  micro* 
meter  box  in  the  direction  of  the  axis  of  the  measuring  screw.  Thus 
the  fixed  wire  can  be  set  exactly  on  one  star  by  tho  screw  8  while 
the  other  star  is  immediately  afterwanla  bisected  by  the  nK>vabla 
wire,  and  that  without  disturblnff  the  reading  for  coiuddeAca 
of  the  wiroa.  I7o  one,  unless^  he  haa  pre viouslv  worked  without 
such  an  arrangement,  can  fully  appreciate  the  advantage  of  bring- 
iugup  a  star  to  bisection  by  the  fixed  wire  by  moving  the  micrometer 
box  with  a  delicate  screw-motion,  instead  of  having  to  change  ths 
direction  of  the  axis  of  a  huge  telescope  for  the  same  purposa. 
When  it  is  further  remembered  that  the  earlier  telescopes  were  not 
provided  with  the  modem  slow  motions  in  tight  ascension,  and 
that  the  Struves,  in  their  gigantic  labours  among  the  double  star% 
used  to  complete  their  bisections  on  the  fixed  wire  by  a  pressure  of 
the  finger  on  the  side  of  the  tube,  one  is  puuled  whether  most  to 
wonder  at  tha  poor  adaptation  of  meana  to  ends  or  the  marvellona 
patience  and  skill  which,  with  such  means,  led  to  such  results.*  It 
should  be  added  that  Dawes  practically  adopted  a  modification  of 
Clark's  micrometer  by  using  a  slipping  piece,  and  bolting  one  of 
the  heads  of  his  micrometer  (J/inn.  R.  A:  S.,  vol  xxxv.  p.  189). 
His  slipping  piece  gave  motion  to  the  micrometer  by  two  sUdea, 
one  in  right  ascension  the  other  in  declination)  so  that  "  either  of 
the  webs  can  be  placed  upon  either  of  the  componenta  of  a  doubls 
star  with  ease  and  certainty."  ...  ,         , 

All  micrometers  usod,  in  coinunction  with  a  microscope,  for  red- 
ing the  divisions  of  transit  circles,  heliometer  scales,  Itc,  are  of  the 
type  C.    The  reading  micrometer  ia  shown  in  fig.  11.    C  is  tha 
objective,  D  the  micrometer  box,  E  the  arad* 
^  nated  head  of  the  screw,  O  the  milled  head 

by  which  the  screw  ec  is  turned,  A  an  ^yOr 
piece  sliding  in  a  tube  B,  aa  (fig.  }2)  the  slide, 


Fig.  U.  Fig.  11 

and  h,  h  the  spiral  apringa.  The  focal  length  oi  the  o^ectiva 
and  the  diaUnce  between  the  optical  centre  of  the  lens  and  the 
weba  are  so  arranged  that  imagea  of  the  diviriona  are  formed  in 
the  plane  of  the  webs,  and  the  pitch  of  tha  screw  ia  such  that  one 
division  of  the  scale  correspondii  with  some  whole,  number  of  ra* 
volutions  of  the  screw.  •  .  ,  .     , 

There  U  what  ia  technically  called  a  "comb"  inserted  in  fhs 
micrometer  box  at  d  (fig.  18),— ita  nppar  sorflMa  being  nearly  fai  tha 
plane  of  the  wirea.  This  comb  does  not  more  with  reference  to  tho 
box,  and  serves  to  indicate  the  whole  revdntioA  of  which  a  flraetSoE 
ia  read  on  the  head.  In  fig.  12  a  division  iaxapxasentsdbiseetedbj 
cross  webs,  and  five  revolutiona  of  tha  aerew  oonaspond  with  oos 
division  of  the  scale.  In  all  modem  readiog  mkrameters  the  c^OB 
webe  of  fig.  12  are  replaced  by  parallel  weba  embradng  the  dlvjatoi 

s  Tho  late  Profenor  Watson  naed  to  eay,  qaatnUar  and  wl^  tmtb,  * AfbeTl]^ 
the  ^est  yon  PC  Ulf  inl«reme(fr  1«  (ho  man  St  ^  siaaa  end} -* 
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ffig.  18).    The  means  for  changing  the  length  of  the  tnhe  and  the 
distance  of  C  from  the  scale  are  omitted  in  the  figare.    These  Appli- 
ances are  required  if  the  "run"  has  to  be  accnratelj       n 
a4Josted.    By  "  run  "  is  meant  the  difference  between  the       U 
intended  whole  nnmber  of  screw-revolutions  and  the       I 
actual  measure  of  the  space  between  two  adi'aceut  di-       R 
Tisions  of  the  scale  in  turns  of  the  screw  diriued  by  the       1 1 
number  of  intended  revolutions.     In  delicate  researches ^^.  '' 
two  divisions  of  the  scale  should  always  be  read,  not  "^  ^^' 
merolv  for  increased  accuracy  but  to  obtain  the  corrections  for 
"run  '  from  the  observations  themselves. 

Fig.  U  represents  an  imjx>rtant  type  of  readins  micrometer  by  the 
fio])solds.  Here  the  web-frame  is  mounted  on  the  screw  itself.  The' 
limiting  plane  of  motion  is  at  j>,  where  the  end  of  the  micrometer 
screw  bears  upon  the  hardened,  flattened  end  of  the  screw  t ,  and  is 
kept  in  bearing  against  this  plane  by  the  spiral  spring  q.    Rotation 


Fig.  14. 
of  the  wire-frime  is  prevented  b;r  the  small  stud  fn  which  . 
through  the  web-frame  and  projects  slightly  on  both  sides  of  it, 
just  barely  touching  the  inner  surfaces  of  the  top  and  bottom  of  the 
micrometer  box.  The  web-frame  thus  rests  solelV  on  the  screw  and 
on  the  point  m,  and  therefore  follows  it  absolutely  and  accurately. 

•The  comjteative  merits  of  the  various  micrometers  are  discussed 
bv  Lofd  Lmdsav  and  Mr  Gill  (DunedU  PubliaUionSt  vol.  iL  pp. 
63-65,  1877).-  If  the  screw  of  the  Repsold  micrometer  is  bent,  so' 
that,  for  example,  the  end  of  the  frame  next  the  screw-head  is  raised 
and  that  next  the  end  p  lowered,  a  twist  will  be  given  to  the  web- 
frame,  and  the  centre  of  the  wire  will  be  moved  nearer  to  the  micro- 
meter head  than  it  should  be,  while  the  reverse  effect  will  follow  when 
the  head  has  been  turned  through  180*.  The  effect  of  a  similar 
error  on  the  other  micrometers  described  would  be  of  a  riiuch  loss 
amount  They  are,  however,  liable  to  errors  of  another  character. 
If,  as  i^  Troughton's  original  micrometer,  the  shoulder  is  square, 
the  hole  in  the  end  of  the  box  may  be  left  sufficiently  wide  to  allow 
for  a  small  .error  in  the  parallelism  of  the  screw-matrix  with  the 
motion  of  the  slide,  but  the  smallest  bend  in  the  screw  causes  the 
shoulder  no  longer  to  bear  flat,  but  to  ride  on  its  edge,  thus  intro- 
ducing ar  extremely  uncertain  form  of  error.  If  the  ahoulder  is 
spherical,  fitting  into  a  hollow  cone  on  the  end  of  the  box,  as  in  the 
micrometers  o^  Simms,  Cooke,  and  Grubb,  an  almost  inconceivable 
accuracy  of  construction  is  implied  in  drilling  the  matrix  of  the 
screw  in  the  slide  so  that  its  axis  and  that  of  the  cone  diall  be  in 
the  sam^  straight  line,  and  both  parallel  to  the  motion  of  a  point 
in  the  slide.  .Any  departure  from  perfect  accuracy  in  this  respect 
has  the  effect  of  bringing  different  portions  of  the  spherical  shoulder 
to  bear  on  different  parts  of  the  cone  for  different  revolutions,  and 
introduces  erron  of  a  character  by  no  means  easy  to  deal  with.  In 
addition  to  these  objections  there  always  is  the  greater  objection 
of  employing  as  a  delicate  contact-measuring  surface  one  that  is 
exposed  where  oil  is  used.  Dust  and  oil  will  arrange  themselves  in: 
layers  of  variable  and  uncertain  thickness  and  defeat  all  attempts 
to  secure  absolutely  consistent  results.  In  Repsold's  micrdmeter 
the  vuini  eCapj^i  is  a  small  hardened  and  polished  bearing,  requir- 
ing little  lubncation,  and  perfectly  protected  from  dust;  the  errors 
of  the  screw  (some  of  them  exaggerated,  certainly)  are  faithfully 
reproduced,  and  consequently  determinable,  and  beyond  this  the 
work  to  be  done  by  the  screw  is  reduced  to  a  minimum, — ^no  slide- 
friction  having  to  be  overcome.  If  we  are  to  regard  as  the  most 
perfect  instrument,  "not  that  which  has  absolutely  the  smallest 
errors,  but  tliat  which  reproduces  its  errors  with  the  paost  perfect 
consistency,"  undoubtedly  Repsold's  form  of  micrometer  is  best 

In  order,  to  avoid  the  exa^eration  of  the  screw-errors  produced 
by  the  non-s)rmmetrical  position  of  the  screw  in  Kensoida  micro- 
meter, Stone,  in  December  1829,  exhibited  at  the  Royal  Astronomical 
Society,  and  described  {MmiaUy  Notiea,  p.  270),  a  modification  of 
Bepsold's  instramcnt  Bat,  both  in  his  statement  of  Ihe  compara- 
tive merits  of  the  Troughton  and  Repsold  micrometers  and  in  the 
new  form  which  he  figures,  Stone  overlooks  a  strong  point  in  the  Rep- 
sold form,  and  in  that  proposed  by  Lord  Lindsay.ana  Gill  three  years 
nreviously,*— namely,  the  avoidance  of  all  friction  of  the  slide,  and 
the  elimination  of  all  error  or  strain  that  may  occur  from  a  want  of 
parallelism  in  the  axis  of  the  matrix  and  the  motion  of.  the  idide. 
The  Lindsay-Gill  micrometer  will  be  better  understood  from  the 
following  description.  In  fig.  16  Ss  ii  the  micrometer  screw;  its 
I  ^VMCM  FMkaiiviu,  toL  IL.  footooCe  ^  M,  Dancclil^  un. 


cylindrical  axis  is  nicety  grcmnd  to  fit  a  hole  in  tne  lido  of  the  bos 

at  a ;'  the  same  axis,  but  ground  to  a  somewhat  smaller  ^linder, 

fits  neatlv  but  smoothly  a  hole  in  the  web-frame  at  b,    A  screw, 

cut  on  the  same  axis,  is  tapped  into  the  web-' 

Ihone  at  s,  and  the  axis  terminates  in  a  pivot 

which  fits  |i  hole  in  a  brass  plate  ec    The  end 

of  the  pivot — ^hardened  ana  slightly  rounded 

—rests  on  a  flat  ante'  bearing  a,  which  is 

imbedded  in  the  plate  B,  and  securely  held 

in  situ  by  pressure  of  the  plate  ee.    The  plate 

B  is  firmly  attached  to  the  bottom  of  the 

box.    7,  ^  are  spiral  springs  mounted  on  pins. 

Both  springs  and  pin  pass  freely  through  the 

web-frame  at  o,  p,  ana  the  pins  (but  not  the 

springs)  pass  freely  through  the  frame  st  n,  n.* 

The  parallel  webs  for  observing  the  division 

(fig.  13)  are  mounted  on  the  forked  end  of 

tiie  fraifie  at  vnc, 

^e  web-frame  is  narrower  and  thinner 
than  the  breadth  and  height  of  the  interior 
of  the  box,  and' is  only  prevented  from  rotat- 
ing by  the  delicate  touch  of  the  projecting 
ends  of  the  pin  ni  on  the- inner  surfaces  of  the 
top  and  bottom  of  the  box.  It  appean  that 
a  rrame  so  mounted  fulfils  all  theoratical  con- 
ditions of  accuracy.  It  is  perfectly  free  to 
follow  the  motion  of  the  screw  and  accurately 
to  reproduce  its  errors,  notwithstanding  any 
raasonable  faults  of  workmanship;    and  no.  m     ik 

permissible  shake  or  fouling  of  the  bearing  "«*  *'• 

at  a  can  produce  sensible  error  in  the  distance  between  the  bearing 
surface  of  the  agate  plane  and  the  spider  webs.  The  motion  is  pro- 
duced wiih  the  minimum  of  friction;  and  the  "  feel "  of  the  screir 
is  therafora  as  delicate  and  perfect  as  it  is  possible  to  make  it 

The  micrometer  of  type  D  shown  in  fig.  16  has  recently 
been  made  by  the  Repaolds  for  the  Cape  Observatory.  As  thia 
instrument  combines 
all  their  most  recent  «^ 
modifications,  we  de- 
scribe it  in  detaiL 
Fig.  17  rapresents  the 
same  micrometer  with 
the  upper  side  of  the 
box  removed.  The 
letten  in  the  deecrip- 
tion  refer  to  botn 
figures. 

S  is  the  head  of  the 
micrometer  screw,  # 
that 'of  the  screw  by 
which  the  micrometer 
box  is  moved  relative 
tothepkte/(fig.  16), 
/  that  of  the  screw 
which  moves  the  eye- 
piece slide.  E  is  the 
clamp  in  position 
angle,  P  the  slow  mo- 
tion screw  in  position 
angle  ;  >w  is  the  posi- 
'tion  circle,  R,  K  its 
two  readers.  The  lat- 
ter are  in  fact  little 
microscopes    airnring  f.     ^^ 

a   vernier  etched  on  ^ 

glass,  in  lieu  of  a  filar  micrometer.  These  vemien  can  be  read  to 
1',  and  estimated  to  0''2.  D  is  the  drum-head  which  gives  the  frac- 
tion of  a  revolution,  d  tliat  which  gives  the  whole  Ji umber  of  revo- 
lutions, I  is  the  index  or  pointer  at  which  both  drums  are  read. 
This  indtx  is  shown  in  fig.  17,  but  only  its  mode  of  atti^hment  (X, 
fig.  17)  in  fig.  16.  The  teeth  of  the  pinion  s,  fiff.  17,  are  cut  on  the 
axis  of  the  micrometer  screw.  The  drum  d  and  its  attached  tooth- 
wl^eel  are  grounci  to  turn  sAoothly  on  the  axis  of  the  screw.  The 
pinion  s  and  the  toothed  wheel  d  are  connected  by  an  intermediate 
wheel  and  pinion  Y;  the  numbere  of  teeth  in  the  wheels  and  pin  ions 
are  so  proportioned  that  twenty-four  revolutions  of  the  micrometer 
jwrew  produce  one  revolution  of  the  drum  and  wheel  d,  (This  is 
the  descripUon  of  Repsold's  counter  referred  to  under  type  A. )  Tbe 
divisions  of  both  drumA  are  conveniently  read,  simultsneously,  by 


«  Th9n  would  be  some  sdrtntage  to  allowing  the  leraw  ■  axis  to  paai  wftti  a 
Bttle  shake  thrtrngK  the.hole  In  the  end  of  the  box  at  a,  and  then,  extendjMtha 
length  of  the  larfer  cylinder,  transfer  the  beartng  from  a  to  a  vell-flmag  h^  la 
a  piece  fixed  like  B  to  the  bottom  of  the  box.  ThU  form  ^vaM^  «*T*  ?"?• 
fkrOUlM  of  eoBatnictkm,  and  all  the  oUed  enrffce*  *<>»»«*  ^  ptrfectly  nrotMled. 

•  Sapphire  b  bctlar;  the  agate  bearing  ot  each  a  acrew  has  beta  fonnd  narr 

''TuiVS'tdnA  to  vmsQl  peadbto  eontaet  of  these  plaswtth  the  frame,  IHf 
^xnds of tbe^iMSMir be BMAeta enter fUdtaf boles ta IS,.    ^^.^ 
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th«  km  <  •  at  night  th«  Ump  which  illamiiut«  the  webi  and  the 
poeition  eirde  tleo  iUnminAtee  the  dram-heads  (see  on  iUomination 
bdowV  ocua  is  the  web-frame  (fig.  17),  ^y  is  a  single  rod  consisting 
of  two  cylinden  aocnrately  fitting  in  the  ends  of  the  micrometer 
^Kiz,  the  laigar  cylinder  being  at  fi.  There  is. a  hole  in  the  web- 
frame  which  smoothly  fits  the  larger  cylinder  at  0^,  and  another 
which  similarly  fits  tne  smsller  cylinder  at  •/.  A  spiral  niring; 
coiled  loondthe  cylinder  %  reeting  one  end  on  the  shonldef  formed 
by  the  difference  of  the  diameters  of  the  cylinders  fi  and  y  and  the 
other  on  the  inside  of  the  web-frame,  preaaes  the  latter  oontinnoosly 
towazds  T.  Oontact  of  the  web-firame  of  the  micrometer  with  the 
side  of  tot  box- at  y  would  therefore  take  place,  were  it  not  for  the 
micrometer  screw.  This  screw  fits  neatly  in  the  end  of  the  box  at 
%  paans  looselT  through  the  web-frame  at  /,  is  tapped  into'  the 
framo  at  Cw  end  its  end  rests  on  a  flat  hardened  surface  at  C  ^t»> 
tion  of  the  web-frame  about  fiy  is  prevented  by  the  heads  of  the 
serewi  at  » :  the  head  of  the  screw  on  the  lower  side  of  the  frame 
repom  en  tlie  plane  wp,  that  on  the  upper  side  (fig.  17)  touchefe 
hgtHj  oa  the  inner  surfkce  of  the  lid  of^  the  box.  Such  rotation 
can  oDTioasly  l^  controlled  within  limits  that  need  fliot  be  further 
eooddflred.    Bat  freedom  of  rotation  in  the  plane  of  the  paper 


Fig.  17. 

(fig.  17)  ie  only  proTented  hj  good  fitting  of  the  holes  0^,  -/;  and, 
since  the  weight  of  the  slide  is  on  one  sioe  of  the  acrew,  misfit  here 
will  hare  the  efiSoct  of  changing  the  reading  for  coincidence  of  the 
movable  with  the  fixed  web  in  rererse  positions  of  the  micrometer. 
With  the  Gape  micrometer  a  rrstematio  difference  has  been  found  in 
the  coincidence  point  for  heaa  above  and  head  below  amounting  to 
0**14.  This  corresponds,  in  the  C^pe  instrument,  with  an  excees  of 
the  diameters  of  the  holes  over  those  of  the  cylinders  of  about  yrfnth 
of  an  indi, — a  quantity  so  small  as  to  imply  eood  workmanship, . 
though  it  inrolyes  a  systematic  error  which  U  very  much  larger 
than  the  probable  error  of  a  single  determination  of  the  coincidence 
{xnnL  1^  obvious  remedy  is  to  make  all  measures  on  opposite 
sides  of  the  fixed  web  before  reversing  in  position  angle,— «  precau- 
tion,  however,  which  no  careful  obeerver  would  neglect.  In  measur- 
ing differencee  of  declination,  where  the  stars  are  brought  up  by  the 
diurnal  motion,  this  precaution  cannot  be  adopted/becauae  it  is 
nooesaary  always  to  bisect  the  preceding  star  with  the  fixed  web. 
But  in  At  measures  index  error  can  always  be  eliminated  by 
bisecting  both  stars  with  the  same  web  (or  different  webe  of  known 
interval  fixed  on  the  same  frame),  and  not  employing  the  fixed  web 
at  aU.  Had  the  spring  q  been  placed  as  in  fig.  14,  and  the  cylinders 
3  and  y  been  made  to  bear  like  the  pivote  of  a  transit  on  seg- 
mental bearings  in  the  frame  at  fi^  anay,  it  is  probable  that  the 
difference  in  coincidence  pointa  would  not  have  existed.  Such  a 
modification  appears  advisable,  unless  this  construction,  by  leaving 
tho  end  m  less  free,  should  make  the  "  feel "  of  the  screw  lees  sweet 
and  perfect  The  discordance  in  sero  when  known  to  exist  is 
really  of  no  oonsequenoe,  because  the  obeervations  can  be  so 
arranged  as  to  eliminate  it 

The  box  is  mounted  on  a  stronff  hollow  steel  cvlinder^OCKfig.  17) 
hj  holee  «,  •  in  the  ends  of  the  box,  which  fit  the  cylinder  doeely 
and  smoothly.  The  cvlinder  is  rigidly  fixed  in  the  studs  C,  C,  and 
these  are  attached  to  the  foundation  pUte/.  The  cylinder  contaiiis 
towards  i|  a  eliding  rod,  and  towards  •  a  eompreeeed  spiral  spring. 
There  is  thas  a  thrust  outwards  of  the  spring  upon  the  hollow  cap 
W  (attached  putside  the  box),  and  a  throst  of  the  rod  upon  the  end 


of  the  screw  «.  The  poeition  of  the  box  relative  to  the  plate/,  in 
the  direction  of  meaaurement,  depends  therefore  on  the  distance 
between  the  end  of  the  ecrew  •  and  the  fixed  stud  C  A  screwing 
in  of  •  thus  causae  the  box  to  move  to  the  left,  and  vic$  verso. 
Rotation  of  the  box  round  CC  is  prevented  by  downward  preesun 
of  the  sprinff  Z  on  a  projection  attached  to  the  side  of  the  hmc  The 
amount  of  tnis  pressure  is  regulated  bv  the  ecrew  i^. 

The  short  screw  whoee  dinded  milled  head  is  0*  shifts  the  zero 
of  the  micrometer  by  pushing,  without  turnings  the  short  sliding 
rod  whose  flat  end  forms  the  poitU  tTappui  of  the  micrometer  scrow 
at  (,  .The  pitch  of  the  scrow  9'iB  the  eame  aa  that  of  the  measuring 
screw  (50  threads  to  the  inch),  and  its  motion  can  be  limited  by  a 
stop  to  half  a  revolution. 

The  five  fixed  webe  are  attached  to  the  table  rr,  which  is  secured 
to  the  bottom  of  the  box  by  the  screws  «.  The  three  movable 
webs  are  attached  to  the  projectione  AX  on  toe  frame  «a.  The  plana 
surfaoee  rr  and  AA  are  compoeed  of  a  bronze  of  veiv  doeo  textore, 
which  apman  capable  of  receiving  a  finish  having  almost  the  truth 
and  polisn  of  an  optical  surface.  It  eeems  also  to  take  a  very  dean 
Y  cat,  as  the  webs  can  be'laid  in  tlieir  furrowe  with  an  astonishing 
aaae  and  prsdsion.  These  furrows  have  apparently  been  cut  im  tUu 
with  a  very  aoeante  engine ;  for  not  the  slighteet  departure  from 
panllelism  can  be.  detected  in  any  of  the  movable  webe  relative  to 
the  fixed  webs.  Bxtraordinary  can  has  evidentlv  been  beetowed 
in  adjusting  the  parallelism  and  distance  of  the  planes  r  and  A,  so 
that  the  movable  wiree  ahall  almoat,  but  not  omte,-  touch  the  ear- 
face  r.  The  varnish  to  fix  the  webe  is  applied,  not  on  the  surfaoa 
r  as  is  osual,  but  on  a  bevel  for  the  pnrpoee,^  the  position  of  the 
webs  depending  q»  their  tension  to  keep  them  in  their  furrows. 
The  result  is  that  no  trace  of  '* fiddling"  exists,  and  the  mov- 
able and  fixed  webe  oome  eharply  tooether  m  foeos  with  the  highest 
powers.  Under  eoch  powen  tne  webe  can  be  brought  into  apparent 
contact  with  euch  precision  and  delicacv  that  the  uncertamW  of 
measurement  seems  to  lie  aa  much  in  the  estimation  of  the  nao- 
tion  of  the  division  of  the  head  as  in  the  aocaraey  of  the  contact 
It  is  a  convenient  feature  in  Repeold's  micrometer  that  the  webs  are 
very  near  the  inner  eurfaoe  of  the  top  of  the  box,  ao  that  the  eye  is  not 
brought  inconveniently  cloee  to  the  plate  when^high  powen  are  used. 

Micrometen  of  the  type  E  have  been  inventeli  oj  Alvan  Clark  and 
Orubb.  (Mark's  micrometer  was  exhibited  at  the  June  meeting  of 
the  Royal  Astronomical  Society  in  1869  {UotUMf  Notieet  IL  A,  8., 
vol.  xix. j.  It  is  capable  of  measuring  anglee  up  to  about  one  de^^ree. 
It  is  "nimished  with 'two  eve-piecee,  compoeed  of  small  single 
lenses,  mounted  in  eepante  names,  which  slide  in  a  grooTe  and 
can  be  sepanted  to  the  required  distanee.  A  f^me  curying  two 
parallel  spider  lines,  each  mounted  eeparatelv  with  its  own  micro- 
meter screw,  slides  in  a  dovetailed  groove  in  front  of  tiie  eye-pieoee ; 
and  by  a  free  motion  in  this  fVame  each  web  can  be  brought  oppoeite 
its  own  eye-lens.  In  using  this  micrometer,  the  first  step  is  to  set  the 
position-vernier  to  the  approximate  poeition  of  the  objects  to  be 
measured.  Then  the  eye-lenses  are  sepanted  till  each  is  opposite  its 
own  object  The  fimme  containing  tne  webe  and  their  micrometer 
screws  is  then  slid  into  its  place ;  and  the  webe,  having  been 
eepareted  nearly  to  their  proper  distance  by  their  free  motion  in  the 
frame,  an  placed  precisely  on  the  objects  by  their  fine  screws,  the 
obeerver's  eye  being  carried  npidly  from  one  eye-lens  to  the  other  a 
few  timee,  till  he  is  satisfied  of  the  bieection  of  each  of  the  objects  by 
its  own  web.  Ihe  frame  is  then-removed  for  reading  off  the  measure 
bv  means  of  an  achromatio  microscope,  on  the  stage  of  which  it  is 
placed."    The  advantagee  which  Clark  claims  are  these  :— 

"  1.  Distances  can  be  obeerved  with  great  accuracy  up  to  about 
one  degree,  and  the  anglea  of  poeition  abo. 

"  2.  The  webe,  being  in  the  same  plane,  are  perfectly  f^  from 
parellax,  and  an  both  equally  distinct^  liowever  nigh  the  magnify- 
ing power  may  be. 

"  $.  The  webe  an  also  free  from  distortion  and  fh>m  colour. 

'*  4.  A  different  magniMng  power  may  be  used  on  each  of  the 
objects, — which  may  be  advantageous  in  comparing  a  faint  comet 
with  a  star.** 

It  appean  to  us  that  the  method  of  nmovlnff  a  slide  in  order  to 
measure  the  interval  between  the  webs  is  liable  to  objection,  not 
only  because  of  the  risk  to  the  webe,  but  because  the  taking 
of  measurements  of  such  a  different  character  with  a  different 
instrument  is  inconvenient  and  tronbleeome.  It  is  true  that  the 
intervals  between  the  webs  could  be  measured  by  an  assistant,  and 
two  or  more  different  slides  be  employed  to  save  time  %  but  astrono- 
men  will  probably  genenlly  prefer  the  method  introduced  by 
Orubb  described  below.  It  is  understood  that  Clark  haa  ainoe 
improved  this  instrument  by  an  ingenious  amngement  of  prisms, 
which  permits  both  webe,  even  thongh  separatod  one  degree  in  a 
large  telescope,  to  be  seen  in  the  same  eye-piece.  The  amnmment 
•is  not  descrioed,  and  is  said  to  be;  as  yet,  somewhat  troublesome 
to  amnge  previous  to  measurement,  though  when  arranged  it 
gives  very  good  results. 

Orubb  {SeietUi/U  Frocetdin^  cf  Royal  Dublin  Soeieiy)  thus  describes 


>  TM-dfeBtts  oCvsniMi  so  ev^tted  irlQ  be  seen  la  llff.  17. 
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wbftt  lie  odliliis  "  dtkplez  micrometer,**  ihown  in  perepeotire  In  ilg. 
18 1->"  A  plate  of  gkee  about  2|  incbee  square  ie  ruled  witb  twenty- 
one  linee  in  one  direction  ^tb  ineb  apart,  >nd  two  lines  in  tbe  otber 
direction  2  incbee  apart  Tbe  extreme  .lines  of  tbe  set  therefore 
ifxeqi  a  perfect  equaro  of  2  incbee.  Tbese  lines,  are  ruled  witb 
exceeding  accuracy  and  care,  but  prorision  is  left  for  ascertaining 
any  errors  -tbat  remain  eitber  as  to  distance  or  want  of  perfect 
squareness.  Along 
one  side  of  tbo  square 
is  moantod  a  micro- 
meter  frame  in  tbe 
ordinary  way,  actu- 
ated by  a  screw  of 
one  hundred  threads 
to  tbe  incK  This 
micrometer  frame 
carries  eleven  ■  lines 
corresponding  exact- 
ly to  eacb  altemati 
line  in  the  glass 
reticule,  so  that  when 
tbe  first  spider  line 
is  made  coincident 
witb  tbe  first  dia^ 

mond   line  on  tbe  ^.     ■,  o 

class  the  last  spider  ^  ^'&  ^^ 

fine  will  be  coincident  witb  the  Isst  line  on  the  glass,  and  eacb  of 
tiie  spider  lines  will  be  coincident  witb  all  tbe  odd  numbers  of 
diamond  fines,  1, 8,  6,  7,  9. 11,  18, 15, 17, 19,  21.  Orer  thU  glass 
plate,  is  placed  a  brass  cap  in  which  two  eye-pieces  are  mounted, 
one  sliding  in  a  groove  at  right  angles  to  tne  other, —so  tbat 
wbile  one  has  its  journey  backwards  and  forwards  on  tbe  horizontal 
fine,  the  other  has  its  joumej  on*  tbe  vertical  fine,  according  to 
bow  the  cap  is  placed,  for  this  cup  is  capable  of  rotation  to  meet 
Tvious  circumstances. 

**  How  to  Vm  ih§  InUhimmU.  —1.  Tbe  two  stars  are  bfougbt  on  the 
borizontal  fine,  and  tbe  distance  measured  fh>m  centre  to  centre 
along  tbtft  fine.  This  distance  is  measured  by  counting  the  number 
of  spaces  on  tbe .  glass,  adding  the  residue  as  measured  by  tbe 
micrometer  screw.  Thus  tbe  screw  is  never  used  for  larger  measures 
than  tV^b  inch,  and  therefore  errors  of  screw  and  temperature  errors 
are  much  reduced.  In  bisecting,  one  star  is  l>rougbt  into  tbe  field 
of  one  eye-piece»  and  a  bisection  is  made  with' one  of  the  diamond 
fines  by  moving  the  micrometer  by  one  or  other  of  its  sUpping  piece 
•crews.  Then  the  otber  eye-piece  is  moved  till  tbe  second  star  is 
seen,  and  a  bisection  i^  made  witb  the  neorest  spider  line  by  moving 
tbe  micrometer  bead.  Then  the  eye  can  be  moved  back  to  tbe  first 
eye-piece,  and  the  bisection  checked,  and  again  back  to  the  otber 
eye-piece.  Wbeii  it  is  seen  that  both  are  satisfactory  the  measure 
can  be  read  off.  %  Tbe  micrometer  is  turned  round  till  the 
borizontal  fine  becomes  parallel  to  the  path  of  apparent  motion  of 
tbe  star.  This  is  easilv  found  by  stopping  the  clock  and  allowing  - 
tbe  star  to  ran  along  tne  borizontal  wire.  Kow  the  other  star  will 
be  found  to  eroat  tbe  vertical  line  somewhere,  -while  tbe  first  sUr  is 
on  tbe  boriiottftal  fine.  This  second  sUr  is  then  bisected  on  tbe 
tertical  fine,  wbtle  the  first  star  is  bisected  by  one  of  the  spider 
lines ;  thus  tbe  difference  in  right  ascension  is  found.  We  then 
bave  two  sides  of  a  right-angled  trisngle  and  of  course  aU  the 
elements  are  known. 

*<  To  Ateertain  th$  Srfon  Of  any)  qf  iho  IHstance  (if  th*  Linet.- 
Ot  bourse,  the  usual  plan  of  toking  transits  can  be  adoptKl,  and  to 
ascertain  if  tbe  fines  be  perfectly  at  right  angles  a  special  additional 
e^e-piece  is  provided,  so  tbat  tramdts  can  be  taken  across  each 
diajTOual  of  the  square." 

This  instrument  bas  great  advantage  over  Clark's  in  ease  of 
adjustment  and  use,  and  bas  done  good  work  at  tbe  University 
Observatory,  Oxford  {Moin.  JL  A.  8.,  voL  xlvii.  pp.  6-12). 
Professor  Pritcbard  claims  too  much  when  he  estimates  its  wOrk  as 
equal  in  accuracy  witb  tbat  of  tbe  beliometer— at  least  tbe  publUhed 
results  do  not  confirm  such  a  view.  Bat  it  is  a  very  valuable 
instrument  for  measuring  objects  too  faint  for  the  limited  aperture 
of  most  heliometets,  and  which  at  tbe  same  time  are  farther  apart 
than  the  field  of  view  of  an  ordinary  eye-piece. 

The  accuracy  of  tbe  duplex  micrometer  would  be  very  greatly 
increased  if  Clark's  idea  (above  mentioned)  of  viewing  both  widely 
separated  webs  in  one  eye-piecs  of  bigb  power  could  Xe  reduced  to 
a  convenient  practical  form. 

Metkod  of  fTebbing  iM  Filar  UiertmtUr. 
Tbe  webbing  of  a  micrometer  is  a  process  that  should  be  familiar 
to  sll  practical  astronomers.  English  opticians  usnally  proceed  as 
foUowa.  A  spider  (tbe  viriety  is  marked  by  a  croes  on  the  back, 
and  is  found  in  English  gardens  about  decaved  wood)  is  caught, 
and  placed  on  a  wire  fork.  Tbe  insect  immediately  attaches  a  web 
to  the  wire  and  begins  to  lower  itself  by  a  web  to  the  ground.  This 
web  is  wound  up  on  the  fork  tiU  ten  or  twelve  turns,  separated  by 
a  ooBTfoient  spacer  bavoberaiecnrtd*    A  bnuh  vith  nniab  is 


then  passed  along  tbe  prongt;  tbe  webs  are  tbui  secoiely  fixed  to 
the  fork.  *rbe  parallel  prongs  of  tbe  fork  must  be  soflidently  tu 
apart  to  allow  tbe  web-frame  of  tbe  micrometer  to  .pass  between 
them.  Tbe  Ihime  to  be  webbed  is  placid  on  a  flat  duU  black 
surface  between  the  prongs  of  the  fork,  tbe  latter  b^ng  carefbUy 
arranged  so  that  one  qf  tbe  webe  lies  nearly  in  tbe  furrow  ruled  in 
the  frame  for  its  reception.  As  the  web-frame  is  generaUy  thicker 
than  tbe  fork,  the  web  will  now  be  stretched  across  tbe  former, 
witb  a  certain  amount  of  tension,  and  is  brought  into  tbe  fturow 
witb  a  finely  pointed  piece  of  soft  wood.  If  the  surface  of  tbe  frame 
is  weU  polished,  end  the  furrows  sharply  cut,  without  "burr,"  the 
web  should  lean  sharply  and  decidedly  into  its  pbu».  ^h  end 
of  the  web  is  then  secured  by  a  drop  of  shellac  varnish,  which 
should  be  allowed  to  harden  thoroughly  before  the  frame  is  touched. 
The  webs  can  be  very  readily  soTiandled  against  a  black  back- 
ground, .with  the  aid  of  a  hand  lens  of  2  or  8  inches  focus.  In 
ezi>erienced  hands  this  method  gives  good  results/bat  the  foUowing, 
which  is  generally  followed  on  the  Continent,  is  preferable. 

A  web,  about  2  inches  longer  than  the  width  of  the  frame,  is 
unwound  from  a  cocoon,^  and  smaU  pieces  of  lead  are  attached 
to  ite  extremities  by  beeswax.  One  end  of  tbe  web,  with  its 
attached  lead,  is  laid  on  a  piece  of  cork  floating  in  a  tumbler  of 
water  ;  tbe  otber  end  is  allowed  to  hang  down  in  tbe  water,  where 
it  becomea  thoroughly  satnrated  and  untwisted.  It  is  then  laid 
across  tbe  fork,  and  dropped  into  its  farrows  in  the  manner  above 
described,  the  fittle  lead  weights  exerting  a  definite  tension. 
Yamish'  is  immediately  applied  to  secure  the  webe,  and  the  frame 
is  not  touched  till  it  is  dry. 

The  bevel-edge  of  tbe  web-frame  introduced  bv  R<fpeold  (tyi^ 
D)  offers  great  facilities  for  accurate  webbing  and  should  be  eia> 
ployed  in  all  futura  micrometers. 

Itlvmination  qf  UieromeUn, 

When  micrometer  observations  are  made  by  night  ft  is  necessary 
to  bave  some  mode  of  rendering  tbe  webe  visible, — eitber  by  rare 
of  light  at  light  angles  to  tbe  axis  illuminating  the  webs^  or  by 
rays  nearly  coincident  with  the  axis  of  the  telescope.  In  the 
former  case  we  get  bright  webs  in  a  dark  field,  in  the  latter  dark, 
webs  on  a  bright  field. 

In  tbe  older  telescopes  bright  web  illumination  is  produced  by 
smaU  lamps  with  nozzles  tliat  enter  the  tubes  L,  L  (fig.  9). .  Th» 
illumination  is  regulated  in  colour  and  intensity  by  wedges  of 
coloured  or  darkens  glass  passing  through  sfides  in  the  nozzles. 
But  it  is  inconvenient  to  have  lanipeso  near  the  observer's  eye,  and 
it  is  at  least  very  diflicult  to  obtain  a  perfectly  dark  field  when  the 
wires  aro  illuminated  in  this  way. 

The  Clarks,  in  their  micrometer  of  the  great  Washington  tele- 
scope, have  made  tbe  end  of  box  T  (fig.  15)  transparent,  and  light  is 
thrown  on  the  webs  from  a  lamp  held  bv  an  assistant.  Holden  bas 
very  recently  appUed  a  lamp  ingeniousiv  bufag  so  as  to  preserve  its 
verticality  and  tne  constant  direction  of  its  light  in  a  similar  way, 
adding  a  plain  silvered  mirror  inside  the  box  and  .opposite  the 
Ismp,  so  as  toiUuminato  the  webs  symmetrically.  In  the  Clarka' 
and  Holdon*s  methods  it  is  only  the  webs  at  right  angles  to  the 
•crew  that  an  illuminated. 

For  iUumination  of  the  field,  in  very  old  telescopea,  light  was 
thrown  on  a  smaU  ivory  roflector  fixed  outside  the  object-glass  in 
ths  axis  of  the  telescope  by  an  arm  fitting  on  the  cell  of  the  lens. 
This  involved  the  aid  of  an  assistant  to  direct  lamplight  on  the 
ivory  roflector,  or  the  very 
frequent  change  of  a 
lamp  support  After- 
wards the  light  from  an 
attached*  lamp  was  intro- 
duced through  a  bole  in 
the  telescope-tube  and 
thrown  upon  an  ellipti- 
cal plane  tgenerally  dull- 
gilt)  having  its  centre 
part  cut  away  sufiiciently 
to  avoid  interruption  of 
tbe  cone  of  rays  from  the  j^ 
object-glass.  Many  in-  ^ 
gonious  modes  of  sus- 
pending the. lamp  have 
been  invented  for  tne  pur- 
pose Of  securing  a  con- 
stant direction  ox  its  light 
coujnled  with  verticality  of  tbe  lamp, 
to  Cooke,  is  shown  in  fig.  19.  '  "*  " 


Fig.  19. 
,..        One  of  the  best  of  these,  due 
L  is  the  lamp,  P  a  prism  to  Aflect 


1  K  U  MMTted  that  ir«lM  from  coeoons  ore  more  elMflc^  better  ■hspod.iU'l 
more  donblo  than  thoM  lArtMined  dnrtng  an  effort  of  the  Ineect  to  fMspt.  Tb« 
heat  webe  we  bare  aeen  were  from  a  cocoon  obtained  ta  HoUaad,  bnl  we.  have 
been  nnable  to  aacertaln  tbe  name  of  the  Tariety  of  spider. . 

*  Arirelander  uied  to  apply  two  droni  of  TaruUh  at  each  end  of  his  vebc  He 
first  fixed  each  extremity  by  a  drop  of  ehcnac  Tarnish,  and  after  thai  bad  a/M 
be  applied  a  drop  of  copal  ranUah  nearer  the  centre  of  thef  raroe ;  the  latter  took 
a  Jeof  tiloe  t9  harAca.  Vat  faTsnHloately  a  p«eh  atnossr  attoc^ttl..^ 
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Iti  ligbt  into  tlie  tube,  D  a  disk  to  regulate  the  (mantity  of-  liffht, 
B  a  dkk  with  glaases  to  legnlate  the  coloar  of  the  light,  8  a 
wpiing  to  elamp  tho  disks,  C  the  coimteipoise  of  the  lamp,  O  a 
poiae  to  pieseiTe  the  horizontality  of  the  axis  CI^  But  astronomen 
owe  to  the  genius  of  Grubb  the  introduction  of  a  more  efficient* 
and  oonTenient  STstem,  Tis.,  the  performance  of  all  necessary  illn-- 
mination  of  an  astronomical  telescope  by  a  single  lamp,  and  the 
perleet  control  of  the  illumination  of  the  field  or.  web«,  and  the 
regulation  of  these  as  to  intensity  or  colour  bj  simple  motions  fh>m 
tfie  eye-end.  It  is  impossible  to  speak  too  highly  of  OmbVs  efforts 
in  this  direction ;  he  has  broken  tne  ground  in  this  department  of 
astronomical  engineering,  and  rendered  the  working  of  so  huge  an 
instroment  as  the  Vienna  telescope  of  27  inches  aperture  not  only 
eonrenient,  but  easier  for  a  single  obserrer  than  that  of  a  very 
mall  telescope  of  the  older  constructions. 

But  in  the  illumination  of  the  field  wires  and  scales  of  a  micro- 
meter Orubb's  original  method  has  recently  been  surpassed  by 
one  which  is  due  to  the  Bepsolds.  We  shall  therefore  describe  tlie 
latter. 

Fig.  20  represents  the  eye-end  of  a  telescope.  The  reader  will 
lecognixe  the  micrometer  (figs.  10  and  17)  previously  described.  L 
is  a  paraffin  lamp  fitting  by  a 
bayonet  joint  into  a  copper  cover 
e.  This  effectually  defends  its 
^aas  chimney  asainst  accident, 
and  protects  the  uimp  from  wind. 
Tike  simple  means  by  which  this 
lamp  is  made  to  preserve  its  ver* 
tkaUty  in  all  positions  of  the 
telescope  is  evident  from  the 
figure.  By  this  lamp  alone  the 
bri^t  wire  or  bright  field  illumi- 
nation is  given  at  pleasure,  and 
with  any  desired  intensitv,  simpl/' 
by  movement  of  the  small  pin  p. 

The  position  circle  and  the  head 
of  the  micrometer  are  also  illu- 
minated, as  well  as  the  declina- 
tion circle,  by  the  same  lamp. 
AB  ia  a  cylindrical  box,  ending 
in  a  truncated  cone  towards  A. 
It  is  shown,  mid-section,  in  a  plane 
passing  through  the  telescope  axis, 
/m  fig.  21,  where  all  details  nn- 
f  necessary  to  the  explanation  of  the 
illumination  are  omitted,  and  pro- 
portion of  ^rts  is  sacrificed  to 
clearness.  P  is  a  prism  (fig.  21) 
that  rotates  with  the  lamp  and 
reflects  its  licht  into  AB.  The 
flame  of  the  Tamp  is  in  the  focus 
of  the  lens  //,  so  that  the  rays 
become  parallel  after  passing 
through  lU  There  is  a  sliding 
motion  to  perfect  this  a4jostment. 

annular  reflector  of  speculum  metal  rr  (fig.  21),  which  reflects  light 
upon  the  double  mirror  M  (fig.  20),  whence  it  is  diverted  to  the  two 
opposite  points  on  the  declination  circle  that  are  read  by  micrometer 
microscopes  from 
the  eye-end  (the 
latter  are  omitted 
for  sake   of  dear- 

This  little  handle 
»ty  and  the  dotted 
lilies  j/s  represent 
an  iris-diapuragm,. 
very  ingeniously 
constructed,  mount- 
ed on  a  plate  of 
transparent  glass. 
There. is  a  flat  ring 
of  brass,  carrvinff 
four  pins,  which 
i^  turned  hj  the 
handle  j/,  m  a 
plane  at  i^'^ht 
angles  to  rn. 
TlMse  pins  work  in 

spiral  slots  ent  in  «,     «>, 

four  slides.     Thus  ^^  ^ 

rotation  of  the  ring  causes  the  four  slides  to  spprosch  or  recede  from 
a  centre.  When  the  handle  y  is  in  the  middle  of  its  range,  the 
slides  together  form  a  disk  ss  large  as  the  hole  in  the  diaphragm  dd, 
and  thus  prevent  all  light  from  entering  the  telescope  tube.  When 
^  is  pushed  to  one  side  of  its  range  the  slides  move  outwards  leaving 
m  square  opening  in  the  oentmto  that  the  light  falls  on  the  prism  n. 


Fig.  20. 
There  is  a  well-polished  flat 


whence  it  is  diverted  to  a  silrerad  reflector  cemented  on  the  middle 
of  the  inner  surface  of  the  object-slass,  and'  is  then  reflected  back 
along  the  axia  of  the  telescope  to  illuminate  the  field  at  «.  When 
j/  is  pushed  to  the  other  side  of  its  range  the  slides  approach  and 
overlap  at  the  centre,  excluding  light  from  n  and  allowing  it  to  fall 
upon  the  refiector  s  instead.  From  s  the  light  is  thrown  upon  the 
\  webs  •»,  m  by  reflexion  from  a  white  papier  mach^  surface  laid  on  the 
inside  of  a  uin  hollow  brass  truncated  cone  sxe.  The  edge  of  thi^ 
cone  forms  the  circle  seen  within  rr  in  fig.  17.  All  stray  light  is 
prevented  by  the  light-guard  tube  mm,  which  Is  attached  to  and 
moves  with  the  rotating  part  of  the  micrometer.  The  result  is  to 
produce. a:symmetrical  illumination  of  the  whole  system  of  webs  in 
a  perfectly  dark  field.  It  is  also  oBvious  that  bv  placing  y  at  an 
intermediate  position  between  the  centre  and  toe  extremes  of  its 
range  any  desired  modification  of  bright  wire  or  bright  field  illu- 
mination can  be  obtained  at  pleasure. 

The  light  falling  on  the  papier  mach^  hollow  cone  is  intercepted 
at  three  points  by  prisms,  one  of  which  n  is  shown  in  section. 
These  pnsms  are  Inserted  in  the-  cylinder  which  carries  the 
foundation  plate  of  the  micrometer  box  and  rotate  with  it  Two 
of  them  divert  light  nix>n  the  reflectors  (seen  from  different 
points  of  view  in  figs.  16,  17,  20).  The  third  prism  after  two 
reflexions  (figs.  16,  20)  illuminates  the  micrometer  head.  The 
whole  arrangement  is  in  the  highest  degree  elegant,  and  wo  have 
found  it  most  simple  and  convenient  in  practice.  The  screen  C 
(figs.  20  and  21)— made  of  thin  copper  and  attached  to  AB— effectu- 
alhr  protects  the  observer's  eye  from  stray  li^ht  from  the  lamp. 

It  nas  been  found  essentisi,  in  bright  field  illumination,  when  the 
highest  accuracy  is  desired,  to  have  the  illuminating  rays  parallel 
with  the  telescope  axis. 

In  the  best  teleseopes  of  the  future  some  plan  like  that  of  Rep- 
sold's,  above  describc^l,  will  doubtless  be  adopted.  It  is  probable 
also  that  with  the  introduction  of  condensers,  in  conjunction  with 
the  incandescent  carbon  light  in  vacuum,  electricity  will  ultimately 
sui>ersede  the  oil  or  paraffin  lamp  in  illuminating  astronomical 
instruments.  A  small  *'  Swan  lamp  "  can  be  placed  anywhere,  is 
unaffected  by  wind,  and  jgives  off  comparatively  little  heat  These 
are  most  valuable  qualities  for  the  purpose  in  question. 

The  sstronomer-royal  (Mr  Christie)  nas  recently  used  luminous 
paint  to  render  the  measuring  pointer  of  the  Greenwich  spectroscope 
visible  at  night  This  pain^  after  exposure  during  the  day  to  sun- 
light, shines  at  ni^ht  with  a  dull  phosphorescence  sufficient  to  make 
the  micrometer  pointer,  to  which  it  is  applied,  faintly  visible,  and, 
it  is  stated,  with  very  satisfactory  results. 

On  the  use  of  the  filar  micrometer  eonsoJt  Struve^  Mtnnarm  Mieromttriem,  8t 
Petersbw^  1837;  Brunnow,  Practical  and  Spherical  Aitronomp;  Chanrend, 
Practical  and  J^phcrical  Aatronomff;  Bmnnow,  Aitronomical  Obscrwatiom  and 
lU$4arch4»  tnad$  at  Drnuink,  Dublin,  1870, 1878, 1879 ;  BaO,  fMl;  Kaleer,  UiOcn 
06f«rMrffew;  and  Ihe  papers  of  DembowiU  In  the  AUrmomUch»  Naekrickten. 

DcubU'Tmaffe  Micrometers. 

The  discovery  of  the  method  of  making  measures  by  double 
iifiages  is  stated  to  have  been  first  suggested  bvRoemer  about  1678. 
But  no  such  suggestion  occurs  in  the  Boats  Asironomm  of  Horre- 
bow  (Copenhsgen,  1735),  which  contains  the  only  works  of  Roemer 
that  remain  to  us.  It  would  appear  that  to  Savory  is  duo  the  first 
invention  of  a  micrometer  for  measurement  by  doable  image.  His 
heliometer  (describ-  jr^ 

ed  in  a  paper  com- 
municated to  the 
Royal  Society  in 
1743,  and  printed, 
along  with  a  letter 
from  Short,  in  PAt7.  ^I 
Trans.,  1763,  p.  156)- 
was.  constructed  by 
cuttinff  from  a  com- 
plete lens  abed  the 
equal  portions  aghe 
and.o^tf   (fig.   22). 

The    segments   gbh  , 

and  ^d  so  formed  were  then  attached  to  the  end  of  a  tube  having 
an  internal  diameter  represented  by  the  dotted  circle  (fig.  28). 
The  width  of  each  of  the  portions  aghe  and  a^s  cut  away  from 
the  lens  ..as  made  slightly  greater  than  the  focal 
length  of  lens  x  tangent  of,  sun's  greatest  dia-  '' 
meter.'  .Thus  at  the  focus  two  images  of  the  sun  I 
were  formed  nearly  in  contact  as  in  fig.  24.  The 
small  interval  between  the  adjacent  limbs  was  p^^  ^i, 
then  measured  with  a  wire  micrometer.  ** 

Savaiy  also  describes  another  form  of  heliometer,  on  the  same 
principle,  in  which  the  segments  tighc  and  aefs  are  utilized  by 
cementing  their  edges  ah  and  e^toge^er  (fif.  25),  and  covering  all 
except  the  portion  indicated  by  the  unshaded  circle.  Savary  ex- 
presses preference  for  this  second  plan,  and  makes  the  pertment 
remark  that  in  both  these  models  "the  rays  of  red  li^ht  in  the  two 
solar  images  will  bo  next  to  each  other,  which  will  render  the 
sun's  disk  more  easy  to  be  observed  than  the  violet  ones."   ^big 
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he  mentions  "becaoM  tlie  elasses  in  these  two  sorts  are  somewhat 
prismatical,  bat  mostlj  thoeo  of  ths  first  model,  which  could 
therefore  bear  no  great  charge  "  (magnifying  power). 

A  third  model  proposed  by  Savary  consists  of  two  complete 
lenses  of  equal  focal  length,  mounted  in  cnrlinders  ^ 
side  by  side,  and  attached  to  a  strong  brass  nUto  (fig. 
26).  Here,  in  order  to  ftilfil  the  purposes  oi  the  pre- 
▼ioos  models,  the  distance  of  the  centres  of  the  lenses 
from  each  otiier  should  only  slightly  exceed  the  tan- 
gent of  sun's  diameter  x  focal  length  of  lenses. 
Sairary  dwells  on  the  difficulty  both  o'  procuring 
lenses  sufficiently  equal  in  focus  and  of  accurately 
■4iusting  and  centring  them. 

In  the  Mint,  AcadL  ds  Parig,  1748,  Bougner  de- 
scribes an  instrument  which  he  calls  a  heliometer. 
Jjalande  in  his  Astronomie  (toL  ii.  p.  639)  mentions 
such  a  heliometer  which  had  been  m  his  possession 
from  the  year  1763,  and  of  which  he  giyes  a  representation  on 
Plate  XXVIIL,  fig.  186,  of  the  same  volume.  Bonguer's  helio- 
meter was  in  fact  similar  to  that  of  Salary's 
third  model,  wi^  the  important  difference 
thatj  instead  of  both  object-glasses  being 
fizea,  one  of  them  is  movable  by  a  screw 
pfoyided  with  a  divided  head.  Ho  auxili- 
ary filar  micrometer  was  required,  as  in 
fiavary's  heliometer,  to  measure  the  interval 
between  the  limbs  of  two  adjacent  images 
of  the  son,  it  being  onlv  necessary  to  turn 
the  screw  with  the  divided  head  to  change 
the  distance  between  the  object-glasses  tul 
the  two  imaffss  of  the  sun  are  in  contact  as 
in  fig.  27.  The  differences  of  the  readings 
of  tiie  screw,  when,  converted  into  arc,  affonl 
Uie  means  of  measuring  the  variations  of 
the  sun's  apparent  diameter. 

On  the  4th  April  1754  DoUond  com- 
municated a  paper  to  the  Royal  Society  of  London  {PhiL  Trans,, 
ToL  xlviiL  p.  651)  in  which  ne  shows  that  a  micrometer  can  be 
much  more  easily  eonstroeted  by  dividing  a  single  object-glasa 
through  its  axis  than  by  the  emplo^rment  of  two  object-gluses. 
He  points  out — (1)  that  a  telesoope  with  an  object* 
^ASB  so  divided  still  produces  a  single  image  of 
any  object  to  which  it  may  be  directed,  provided 
th*t  the  optical  centres  of  the  segmehts  are  in  coin- 
ddenee  (i.^.,  provided  the  segments  retain  the  same 
islative  positions  to  each  oUier  as  before  the  glass 
was  cat) ;  (2}  that  if  the  segments  are  separated 
in  any  direction  two  images  of  the  object  viewed 
will  be  produced ;  (3)  that  the  most  convenient 
direction  of  separation  for  micrOmetric  purposes  is  ^^'  *^ 
to-  slide  these  straight  edges  one  along  tne  other  as  the  fignre 
on  the  maigin  (fig.  28)  representJB  them :  "  for  thus  they  may  be 
moved  without  suiiering  any  fahie  Kght  to  come  in  between  them ; 
and  by  tills  way  of  removin^^  them  the  distance  between  their 
centres  Esay  be  .very  convemently  measared,  viz.,  by  having  a 
vanlar^s  division  fixed  to  the  brass  work  that  holds  one  segment, 
80  as  to  dido  along  a  ecald  on  the 
plate  to  which  the  other  part  of  the 
glass  is  fitted." 

DoUond  then  points  ont  thrse  dif- 
ferent types  in  which   a  glass  so 

divided  and  mounted  msy  be  used  as 

a  micrometer : — 

"1.  It  may  be  fixed  at  the  end  of 

a  rnbe,  of  a  suitable  length  to  its 

focal  distance,  as  an  object-glass, — 

the 'other  end  of  the  tube  having  an 

eye-glass  fitted  ss  nsosl  in  astronomi- 

m1  telescopes. 
"2.  It  maybe  applied  to  the  end  of  a  tobg  usiieh 

shorter  than  its  fbcsl  distance,  by  having  a.DDlhl^^ 

oonver  glass  within  the  tube,  to  short4.11  the  focaJ 

distance  of  that  which  is  cat  in  two. 

"8.  It  may  be  applied  to  tiie  open  end  of  a 

reflecting  telMcope,  either  of  the  Newtoaian  or  the 

Osssemin  oonstraetion." 
IX»llond  adds  his  opinion  thst  ths  third  type  ii 

"much  the  best  and  most  convenient  of  tli.^  tbree"  ^ 

yet  it  is  the  first  type  that  has  smriveJ  vLg  teat  of 

tims  and  experience,  and  which  is  In  £sr  t  tlie  modern 

heliometer 
Fig.  29  illastrates  Dollond's  divided  objeet-glus 

heliometer  of  the  third  type.    A  is  the  end  oT^       Fig.  29. 

rsflfcting  telescope^  upon  which  the  adapter  B  is  fitted.  B  carries 
a  wheel  (no^  seon  in  the  figure)  formea  of  a  ring  racked  at  the 
outer  edge,  and  fixed  to  the  orass  plate  CC,  so  that  a  pinion  moved 
bj  the  handle  D  may  turn  it  into  any  poution.    Two  plates  F,  G, 


with  the  attachotl  semi-lenses,  move  in  slides  fixed  to  the  pUte  OC, 
—  simultaneous  motion,  in  contrary  directions,  being  communicated 
to  them  by  turning  the  handle  E,  which  drives  a  concealed  pnion 
that  works  in  the  two  racks  seen  in  the  highest  part  of  the  figure. 
The  amount  of  separation  of  the  semi-lenses  is  measared  by  a  scak 
6  inches  lon^  subdivided  to  f^th  of  an  inch,  and  read  by  a  Temier 
on  the  plate  F  to  -ri  vth  of  an  inch.  In  practicd  use  this  micrometer 
has  never  given  satisfactory  results  (see  Mosotti  in  the  ^emeritU  <d 
Milan  for  1821).  It  must  be  remembered,  however,  that  who. 
DoUond  gave  preference  to  this  type  he  hsd  not  invented  the 
achromatic  object-glass;  his  preference  was  fully  justified  ander 
these  eireumstances.  80  far  as  we  know  no  heliometer  vith  a 
divided  achromatic  object-glass  was  ever  made  by  the  elder  DoUond 
on  the  principle  of  his  first  type.  His  son,  however,  made  what  he 
called  an  object-glass^mlcroroeter,  which  was  a  great  improvement 
on  the  eld^r  DoUond's  second  type. 

In  the  older  construction  the  brass  mountings  of  the  semi-lenses 
obstructed  the  light  entering  the  telescope  in  proportion  to  their 
separation,  and  the  images  were  so  coloured  as  to  prevent  the  use 
of  any  but  very  low  powers.  In  the  laterconstmction  the  movable 
segments  are  formed  from  a  negative  achromatic  lens  of  moch  larnsr 
aperture  than  the  object-glass  of  the  telescope  with  which  tbm 
micrometer  is  employed ;  and,  for  convenience  in  mounting,  ths 
segments  gbh  snd  e(i^(fig.  22)  are  removed.  In  the  fine  example 
of  this  instrument  at  the  Soyal  Obeervatoxy,  Cape  of  Good  Hope, 
the  movable  lenses  consist  of  segments  of  the  shape  ^ae4  and 
eacf  (fig.  22)  cut  from  a  complete  negative  achromatic  combination 
of  8|  inchea  aperture  and  aoout  41  feet  focal  length,  composed  of 
a  double  concave  flint  lens  and.  a  double  convex  crown.  This  is 
applied  to  an  excellent  achromatio  telescope  of  3|  inches  aperture 
and  42  inchea  focal  length.  The  instrument  is  represented  in 
fig.  80 ;  the  same  letters  indicate  the  analogous  parts  of  fig.  29. 
The  frame  CC,  moved  by 
teeth  on  its  outer  edge, « 

carries  one  of  the  halves'  t-^-  ^-^s^fcr— ^jk 
G  of  the  lens,  and  a  simi-  j^^"^  f^  '*^i  1  I'i  J^ 
lar  frame  with  teeth  cftr- 
ries  the  other  half  F.  A 
scale  8|  inches  long  is 
fastened  Uke  an  edge-bar 
to  the  frame  of  the  seg- 
ment G,  and  each  inon 
is  subdivided  into  tWenty  «.     ^ 

parts,  which  are  read  off  *«•  *'• 

by^  vernier  to  iVir tii  of  an  inch,  and,  by  estimation,  this  can  eaaily 
be  carried  to  y^th  or  Wn^  0^  ^n  inch*  The  two  movable  frames 
are  imbedded  in  a  fixed  plate  HH,  screwed  to  the  adapter  B, 
having  a  circular  hole  in  its  middle  equal  to  the  diameter  of  the 
object-glass.  The  slide  of  the  segment  G  is  moved  by  taming 
the  mmed  head  to  the  right  of  A,  and  tiie  other  segment  F  by 
meana  of  a  rack  and  pinion  on  the  opposite  side,  the  latter  beinc 
turned  from  the  eye-end  by  a  handle  not  seen  in  the  figore.  A 
screw  is  provided  for  clamping  the  slide  of  the  segment  G,  aa  it 
is  intended  that  only  the  s^^ent  F  shaU  be  moved  m  making  the 
final  bisection.  There  is  an  indbx  attached  to  the  slide  of  G,  reading 
on  a  rouffh  scale  engraved  on  the  plate  H,  which  is  obviooslj 
intended  for  setting  tne  optical  centre  of  the  segment  G  approxi- 
mately as  far  from  the  optical  axis  of  the  telesoope  on  one  side  ss 
the  optical  oentre  of  the  segment  F  wiU  be  on  the  other  side  daring 
the  intended  messnrement  This  arrangement  not  only  permits  the 
measurement  of  andea  twice  as  great  as  would  be  possible  if  one 
segment  were  fixed,  out  is  also  important  in  increasing  the  symmet^ 
of  the  measnres.  The  vernier  is  placed  at  one  end  of  the.  scale 
when  the  optical  centres  of  the  segments  are  in  coinddenoe,  and  is 
provided  with  screws  at  I,  which  are  intended  for  a4justing  ths 
sero  of  the  scale.  The  younger  DoUond  haa  in  this  model  retro- 
graded, in  some  respects,  from  the  admirable  example  of  hii  father, 
who,  as  shown  in  fig.  29,  not  only  gave  the  lenses  automatic 
opposite  motion  symmetrically  with  respect  to  the  axis  of  the 
telescope,  but  seems  also  to  have  provided  for  entire  eUmination  of 
index  error  by  making  it  possible  to  observe  aU  anglea  on  opposite 
sides  of  sero— a  precaution  possible  in  the  later  fofm  only  when 
vei^  smaU  angles  are  measured.  Rotation  of  the  micrometer  in 
position  angle  L  provided  for  as  in  the  earlier  form,  bat  the  in- 
strument  is  not  fiimished  with  a  position  cireleu 

With  one  of  these  instrumsnts  of  somewhat  smaUer  dimensions 
(telescope  21  inches  aperture  and  8|  feet  focus)  Triesnecker  made  a 
series  of  measurements  at  the  observatory  of  Vienna  which  has 
been  recently  reduced  bj  Dr  Schnr  of  Straaburg  {Nova  Ada  d^r 
K»L  Lecp.CaroL  Dtyi$ehsn  AhadanU  der  Naiur^/ifnehtr,  xlv. 
No.  8).  The  ansle  between  the  stars  Cifdg  Ursas  mi^.  (708**66) 
was  measursd  on  four  nights ;  the  probable  error  of  a  Ineasurs  on  ons 
night  was  ±  0**44.  Jupiter  was  measured  on  eleven  niflhts  in  tiie 
months  of  Juns  and  July  1794  ;  from  thess  measurss  Sohur  dexives 
the  values  Jt6'''89  and  87**94  for  the  polar  and  etfoatorial  dismdisr 
respectively,  at  mean  distance,  oorreanponding  with  a  eompreadoD 
1/14*44.    Tliese  agree  satisfaotorily  wnh  ths  ooirespondisg  valusa 
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tS'-Sl,  Sr-60, 1/16*69  aAtfWBfda  obteinad  by  Baaaal  {K9iiigibergtr 
Mmbmekhtngen^  ziz.  102).  From  a  teritt  of  meMims  of  the  ukgU 
IwiiiMii  Jopitar's  MtellitM  and  tko  pUmeti  made  S&  Juno  and  Jiuj 
179*  and  in  Angnat  and  Septambar  1795,  Behnr  iind^  the  maaa 

of  JvpiUt  -  iA49.KKxi»45 »  *  '*'°^^  which  aoooida  parfaotly  with 
tha  laoaiTed  Taloa  of  tiia  maas  dariyad  from  modem  raaearehaa. 
The  probabla  trroft  for  the  meaanrea  of  one  night  are  ±  0**577, 
shCr-UO,  d:0''54S,  ^I'-OOO,  for  Satellite  I.,  fi..  III.,  and  IT. 
xaapaetiTdy.  It  ia  probabla  that  Triaenaokar  dednead  the  index 
ORor  from  hia  measuaa  of  the  diameter  of  Jupiter,  a%  in  1704, 
the  meaanrea  of  diameter  are  made  on  the  lame  nighta  with  thoaa 
of  the  meaanrea  of  diatanoe  ol  the  eatallitea,  and  it  ia  pooiible  that 
BMaauea  of  diameter  may  hare  been  made  in  1795  bat  not  pub- 
liahed. 

Oonaidering  the  aocoraey  of  theee  meaaona  (an  aoeura^  far  aor- 
paaalng  that  of  ainr  eontamporaiy  obaenrationa),  it  ia  aomewhat  aor- 
priaing  that  thia  fofm  of  micrometer  waa  narar-  ayatawatjeally  need 
n'  any  raatained  or  important  aatronomieal  zeaearehei^  althoogh  a 
inimbar  of  inatramanta  of  the  kind  were, made  by  DoUond. 
Probably  the  laat  example  of  ita  employment  ii  an  obaarration  of 
the  tranait  of  Meromy  (Noremlar  4,  IMS)  by  Mr  Ufoiit,  at  the 
ILaytl  Obaerratory,  C^  of  Good  Hope  {MonOif  NbtUu  JL  A.  A, 
ToL  xxix.  p.  197-209).  The  moat  important  peirt,  howerer,  which 
thia  type  of  Inatrament  leema  to  haTe  clayed  ia  the  hiatory  of 
astronomy  ariaea  from  the  fiust  that  one  of  tliem  waa  in  the  pomae 
sion  of  Beeeel  at  Kdnuoibeig  during  the  time  when  hia  new  obeer- 
vmtoiy  there  waa  being  boilt  In  1812  Beeeel  meaaored  with  it  tho 
angle  between  the  eomponenta  of  the  doable  atar  61  pynii  and 
obeerred  the  great  oomet  of  1811.  He  alao  obeerred  the  eeiipee  of 
the  ann  on  May  4,  1818.  In  the  diaonwon  of  theee  obeerrationa 
{mnigtbtrgtr  BeobadU.,  Abth.  5^  v»  It)  he  foond  that  the  index 
afTor  of  the  acale  changed  nratematically  in  different  ^oeition  anglee 
by  q^aantitiea  which  were  {^dependent  of  the  direction  of  graritir 
raatlTe  to  the  poaition  angle  under  meaaurement,  but  which 
depended  aolely  on  the  direction  of  the  meaaured  poaition  angle 
relatiTe  to  a  fixed  radiua  of  the  object-glam.  Beeeel  attributed  thia 
to  non-homogeneity  in  the  ctijeot-glaaB,  and  determined  with  gr^t 
eare  the  necceeazy  oonaetinna.  But  he  waa  eo  delighted  with  the 
general  performance  of  the  inatrument.  with  the  aharpneaa  of  the 
imagei,  and  the  poeaibiUtiea  which  a  kindred  oonatruetion  offered 
for  tiie  meaaurement  of  oonaiderable  anglee  with  micrometrie 
nccuiacy,  that  he  reedred,  when  he  ehould  hare  the  choice  of 
A  new  teleaoope  for  the  obaerratory,  to  eecura  icme  form  of 
heliometer. 

For  ia  it  diiBcalt  to  imagine  the  probable  conree  of  reaaoning 
which  led  fieaeel  to  aelect  the  model  of  hia  new  heliometer.  Whr, 
he  might  aek,  ehould  he  not  eelect  the  eimple  form  of  DoUona'e 
firat  type  t  Given  the  achromatic  object-glaae,  why  ehould  not  it  be 
divided  t  Thia  conetruction  would  give  all  the  adrantatfe  of  the 
yoanger  DoUond'e  object-glaae  micrometer  and  more  than  ite  eharp- 
neae'of  definition,  without  liability  to  the  eyatematio  errore  which 
mav  be  due  to  want  of  homogeneity  of  the  object-glaee ;  for  the  leneea 
will  not  be  turned  with  reepect  to  each  other,  but,  in  meaaurement, 
will  alwaya  have  the  eame  relation  in  poaition  angle  to  the  line 
joining  the  objecta  under  obeerration.  It  ie  true  that  the  ecale  will 
require  to  be  capable  of  being  read  with  much  greater  accuracy  than 
T^th  of  an  incn— for  that,  even  in  a  teleecope  of  10  feet  focae,  would 
oorreapond  with  2*  of  are.  But,  after  all,  thie  ia  no  practical  diffl- 
eulty, — for  acrewe  can  be  need  to  8ei«nto  the  lenees,  and,  by  theee 
Bcrewa,  aa  in  a  Gaecoigne  micrometer,  the  separation  of  the  leneea 
can  be  meaaured ;  or  we  can  have  scalee  for  thia  purpoee,  read  by 
mieroacopea,  like  the  Troughton^  circles  of  Piazzi  or  Pond,  or  thoee 
of  the  Carey  circle,  with  almoat  any  required  accuracy. 

Whether  Beeeel  communicated  such  a  course  of  reasoning  to 
Fraunhofer,  or  whether  that  great  artist  arrived  independently  at 
like  concluaions,  we  have  been  unable  to  ascertain  with  certainty. 
The  fact  remaine  that  before  1820*  Fraanhofer  had  completed 
•ne  or  more  of  the  five  heliometers  (3  inches  aperture  and  89  inches 
focus)  wliich  have  aince  become  historieal  instruments.  In  1824 
the  great  Kdnigabeig  heliometer  waa  commenced,  and  it  waa  com- 
pleted in  1829. 

To  sum  up  briefly  the  hiatorv  of  the  heliometer.  The  first  sppli- 
cation  of  the  diriMd  object-glaas  and  the  employment  of  douole 
imagea  in  astronomical  measures  ia  due  to  Savary  in  1743.  To 
Bongner  in  1748  is  due  the  true  conception  of  meaaurement  by 
double  image  without  the  auxiliary  aid  of  a  flUur  micrometer,  viz., 
by  changing  the  dutance  between  two  object-glasses  of  equal  focus. 
To  Dollond  in  1754  we  owe  the'  combination  of  Savary's  idea  of 
the  divided  object-glaae  with  Bouguer'a  method  of  meaaurement, 
and  the  construction  of  the  first  really  practical  lieliometera.  To 
Fraunhofer,  some  time  not  long  previoua  to  1820  ia  due,  so  far  aa 
we  can  ascertain,  the  construction  of  the  first  heliometer  with  an 
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aehromatio  divided  o^eet^^Mi^  ic,  the  fink 
modem  typei 

J>otaU'Inu^it  MSeromMmwUk  JDMdti  Ltnm, 
Tarioua  mioromaters  have  been  invented  beaidea  the  heUometv 
for  meaauxinc  tgr  double  image.  Bamsden'a  dioptric  mleromefear 
oonaiats  of  a  divided  lena  placed  in  the  conjugate  foeua  of  the  inner- 
moet  lena  of  the  erecting  eye-tube  of  a  terrMtrial  telescope.  The 
inventor  claimed  that  it  would  anpeiaede  the  heliometer,  bat  it  haa 
never  done  anything  for  astronomy.  DoUond  daima  the  independ- 
ent invention  and  first  oonatruetion  of  aalmHar  inatrament(Pearson'a 
Pradteai  Attrmumy,  vol  fiL  pi  182).  Of  theee  and  kindred  infttra- 
menteonly  two  typea  have  proved  of  piaotieal' value.  Amici  of 
Uodena  {Mm,  8oc  JtaL,  xviL  (1815)  pp.  844^9)  deeeribca  a 
micrometer  in  which  a  ncigiktiva  lena  ia  introduced  between  the 
eje-piece  and  the  object-glaia.  _  Thia  lens  ia  divided  and  mounted 

pioducee 

veir  aoeceadUly  oaed  thia  midrometer  in  eoi^|unetien  with  a 
filar  miomneter,  and  finda  that  the  piaeiston  of  the  meaanrea  ia 
in  thia  wuT  greatly  inereaaed  (MmOO^  N^Hm 
and  ifem.  A.  A,  A,  voL  xxxr.  p.  147). 

In  the  improved  form  *  of  ^vfn  mvided  eyeglass  ] 
(Jfem.  it  A.  A,  voL  xv.  pp.  19^209),  the  laya  from  the  object- 


eye-piece  and  tne  object-giasa.  Tbia  lens  la  dmded 
luce  a  heliometer  olgeet-|^MB ;  the  aeparation  of  the  1< 
the  required  doable  iman^  and  ia  meaaored  by  a  i 
haa  very  aueceadUly  oaea  thia  midrometer  in  eonh 
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The  lena  5  ia  divided,  and  one  of  the  aagmenti  ia  moved  by  a 
micrometer  aofew.  The  maoiifying  power  is  varied  by  chan^ng 
the  lena  a  for  anotiiflr  in  whiuip  haa  a  different  valu&  Tlien^gnf 
tying  power  of  the  e]re-pieoe  ia  that  of  a  aingle  lena  of  focna— ^ 

In  1850  Tail  pointed  ont  that  the  other  optical  eonditiona  could 
be  equally  satianed  if  the  divided  lena  were  made  concave  insteaif  d 
convex,  with  the  advantageof  giving  a  larger  field  of  view  (JfoRfUir 
NoHeeB,  vol  x.  pi  180). 

The  laat  improvement  on  this  inatriment  ia  mentioned  in  the 
Report  of  tho  R.  A.  8.  coondl,  Febmair  1885.  It  conaiats  in  the 
introduction  by  Simma  of  a  fifth  lena,  but  no  satisfactory  descHp- 
tion  haa  ever  appeared.  There  ia  only  one  praotieal  publiahaa^ 
inveatigatloB  of  Airy's  micrometer  that  ia  worthy  of  mention, 
vis.,  ^U  of  Kaiaer  {AmuOm  dtr  SUnueurU  in  Ltidm,  iiL  ppi 
lll-274>  The  reader  is  rsferrsd  to  that  paper  for  an  exhaoa- 
tive  histoiy  and  diacuadon  of  the  inatrument*  It  ia  aomewhat 
aurpiiaing  that,  after  Kaiaer^e  inveetigations^  obeervera  ahonM  con- 
tinue, aa  many  have  done,  to  diacuae  their  obeervatioBa  with  thia 
inatrument  aa  if  tibe  aotew-valne  were  conatant  for  all  anif^ea. 

SteinheiI(/4wnM;  SawtU  dsUwidA,  28th  February  1843)  deeeribca 
a  "  heliom^tre-oculaire''  which  he  made  for  the  great  Pnlkowa  re* 
fractor,  the  result  of  coaaultatiqne  between  himeelf  and  the  elder 
Struvei  It  is  essentially  the  same  in  prindpla  aa  Amid'a  micro- 
meter, except  that  the  divided  lena  ia  an  aehromatio  poaithre  inatead 
of  a  negative  lena.  Struve  {DeterydioH,  d§  TObmrmMrt  Ceniral  de 
PuUmoa,  pa  196,  197)  adda  a  few  remarka  to  Steinheil's  descrip- 
tion, in  wiuch  he  atatee  that  the  imagea  have  not  all  deairable 
precision, — a  foult  perhapa  isavitable  in  all  mierometara  with 
divided  lenaos^  and  which  ia  probably  in  thia  case  aggravated  by 
the  fact  that  tne  rays  foiling  upon  the  divided  lena  hare  consider- 
able convergence.  He,  however,  suoceesfully  employed  the  inatru- 
ment in  meaauring  double  stars,  so  close  aa  1"  or  2^,  and  uain^  a 
power  of  800  diameters,  with  results  that  a^peed  eatiafoctonly 
amongat  themaelvea  and  with  thoee  obtained  with  the  filar  micro- 
meter.    If  Struve  had  employed  a  properly  proportioned  double 


•  For  deaeilpUon  of  the  aarUeet  form  ate  Ckmhrldg*  Pkff,  fVom.,  toL  L,  ai  d 
OrfumUk  OftMTMllMf ,  1840. 

4  We  nodantand  that  a  rery  ttaortmfh  Inreatlgatloa  of  Alrj'a  donUe-lmaff* 
mlcromatar  vawl  by  Dr  C«>pclaiid  at  Uaoxltlua  on  Lord  Undaay't  expodlUou  haa 
boon  mado  by  htan,  aad  «iU  toon  bo  pabltahad. 

•  Djwca  (Jr(M<A/r  KotUn.  Jaanary  18A8,  and  Mtm,  R,  A.  A,  roL  uzr.  p.  1W> 
haa  ancgearad  and  vaad  a  Talnabla  fanprorainant  for  prodaclng  ronnd  Imaicea, 
Instaad  of  tba  aUmgatod  tanaaea  which  ara  oChcrwito  laoriublo  when  the  raya 
paaa  throngh  a  dlTldad  lena  of  vhkh  tha  optical  ccntrea  ara  not  hi  cdncMonce, 
via.,  "  tha  hitraductlon  of  a  dlaphraam  haring  two  ctrcvlar  apartnrea  toochiaff 
aaeh  other  In  a  point  colncldtng  wlrtt  the  Una  of  eoHimatlon  of  tha  telcKopc,  and 
tba  dUroatar  of  aach  apartura  txatttf  eqmat  to  tha  aomldUmatar  of  tha  eona  <*f 
taya  at  tba  dIflUnca  of  the  dUphragm  from  tha  focal  point  of  tha  objaet-ftaia." 
Praetkally  tha  dlfllmltjr  of  making  theaa  diaphragms  for  tha  different  poven  of 
tha  «ra«f  rrqnlrcd  equality  la  UuuperAble*.  bar,  if  the  obvener  Is  content  to  Iom 
a  certain  amount  of  light,  we  aeo  no  rraaon  why  they  may  not  readily  be  made 
dlgbtty  laaa.  Dawca  found  the  boat  method  for  the  purpoaa  In  queatlon  waa  to 
limit  the  aperture  of  the  object -glaai  by  a  diaphragm  harUig  a  double  circular 
apartnre,  placing  the  line  Joining  the  ccnrrea  of  the  cireica  approximately  In  the 
poaltkitt  angle  under  measurement.  Dawes  auccessfully  emplored  the  double 
dtcnlar  apart va  also  with  Amlrfs  micrometer.  Tlie  present  wiltcr  has  sacccss- 
fally  naad  a  similar  plan  In  measuring  position  angles  of  «  Cenuurl  with  the  helio- 
mater,  Til.,  by  placing  dreular  diaphragms  on  the  two  segments  of  the  object- 
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dreokr  dUpfanffm,  fixed  qrnunetricftllywith  tiie  axis  of  the  teleeoope 
infroot  of  the  dirided  ka»  and  ^inung  with  the  micrometer,  it 
ii  probable  that  hia  twott  on  the  insnnment  would  hare  been 
•tin  more  &Toniable.  Thia  particular  instniment  haa  hiatorical 
interest,  having  led  Stmre  to  eome  of  thoee  criticisms  of  the 
Pnlkowa  heliometer  which  nltimately  bore  auch  Taloable  fruit  (see 
below). 

Bamsden  {PkiL  Tram.,  toL  xix.  p.  419)  haa  -luggested  the 
division  of  the  smaU  speculum  of  a  C«SBagrain  telesoope  and  the 
pfodnction  of  double  imaffe  bj  micrometiio  rotation  of  the  semi- 
specula  in  the  plane  pasung  through  their  axis.  Brewster  {Sney. 
JBriLf  8th  ad.,  vol  xir.  pi  740)  propoeea  a  plan  on  a  like  principle, 
bf  dividing  the  nlane  minor  of  a  Newtonian  telesoope.  •  Again, 
in  an  ocular  heLometer  by  Steinheil  double  iniage  is  similarly 
produced  by  a  divided  prion  of  total  reflexion  placed  in  paralld 
lays.  But  practically  tiieee  hut  three  methods  are  iailurea.  dn 
the  laat  the  field  ia  ftdl  of  ialse  light,  and  it  is  not  possible  to  sive 
fufBdently  minute  and  steady  separation  to  the  imagea ;  and  there 
iie  of  necessity  a  collimator,  two  priams  of  total  reflexion,  and  a 
•mall  telescope  through  whioh  the  xay^  must  paas ;  oonsequenUy 
than  is  great  loss  of  light 

JfieromtUn  Depending  en  JDoubU  Rrfraction, 
To  the  Abb4  Bochon  {Jour,  de  Phye.,  liiL,  1801,  pp.  160-198) 
is  due  the  happy  idea  of  applying  the  two  images  formed  by  double 
fefraotion  to  the  conatruotion  of  a  micrometer.  He  fell  upon  a 
most  ingenious  plan  of  doubling  the  amount  of  double  refraction  of 
a  prism  oy  using  two  prisms  of  rock-ovstal,  so  cut  out  of  the  solid 
aa  to  give  each  the  same  quantity  of  double  refraction,  and  vet  to 
double  the  quantity  in  the  effect  produced.  The  combination  so 
formed  is  known  as  Bochon's  prism.  Such  a  prism  he  placed 
between  the  object-glass  and  eye-piecA  of  a  telescope.  Tho  separa- 
tion of  the  ima^  increases  as  the  prism  is  approached  to  the  object- 
^ass,  and  diminishes  as  it  is  approached  towards  the  eye-pieo^ 

Ankffo  {OotMiei  Jtendut,  xxlv.,  1847,  pp.  400-402)  found  that 
in  Bochon's  micrometer,  when  the  prism  was  approached  close  to 
the  eye-piece  for  the  measurement  of  very  small  angles,  th« 
smallest  Imperfeotiona  in  the  crystal  or  its  surfaoea  were  incon- 
veniently magnified.  He  therefore  selected  for  any  particular 
measurement  such  a  Bochon  prism  ss  when  fixed  between  tiie  eye 
and  the  eye-piece  (<.«.,  where  a  sunshade  is  usually  placed)  woiUd, 
combined  with  the  normal  m-piece  employed,  bring  the  imagea 
abaut  to  be  measured  nearty  u  contact  He  then  sltered  ttie 
magnifying  power  by  eliding  the  field  lena  of  the  e^e-piece  (which 
waa  fitted  with  a  alipping  tube  for  the  purpose)  ^ong  tne  eye-tube, 
till  the  imsgoa  were  Drought  into  contact  By  a  scale  attached  to 
the  eliding  tube  the  magnifying  power  of  the  eye-piece  waa  deduced, 
and  this  combined  with  the  angle  of  the  priam  employed  gave  the 
angle  measured.  Itjf  is  the  refracting  angle  of  the  prism,  and  n 
the  magnifying  power  of  the'eye-piece,  tken  f^/n  will  be  the  <Ustance 
obaerved.  Arago  made  many  measures  of  the  diametera  of  the 
planets  with  such  a  micrometer. 

DoUond  {FhO,  Trune.,  1821,  pp.  101-108}  describes'  a*  double- 
image  micrometer  of  hia  own  invention  in  which  a  sphere  of  rock- 
crtstal  is  subatituted  for  the  eye-lena  of  an  ordinary  eyepiece.  In 
tUf  instrument  (figk  8^  82) « ia  the  sphere,  placed  in  half-holes  on 
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Um  azis  U,  to  that  when  ita'prineipal  axis  is  parallel  to  the  axia  of 
the  telescope  it  gives  only  one  image  of  the  object  In  a  direction 
paipendicnlar  to  that,  axis  it  must  be  so  placed  that  when  itii 
moved  by  rotation  of  the  axis  M  the  separation  of  the  images  shall 
be  parallel  to  that  motion.  The  auflle  of  rotation  is  measured  on 
the  graduated  drde  a  The  anj^e  between  the  objecta  measured 
ii-r  sin  2^,  where  r  is  a  constant  to  be  determined  for  each  mag- 
aifying  power  emploved,^  and  #  the  angle  through  which  the 
aphere  naa  been  turned  from  xero  (<.«.,  from  coincidence  of  its  prhi- 
opal  axis  with  that  of  the  teleeoope)*  The  mAT^mnm  separation 
is  consequently  at  46*  frt>m  xero.  The  measures  can  be  made  on 
both  sides  of  xero  for  eliminating  index  error.  There  are  consider^ 
able  diificultiea  of  construction,  but  these  have  been  suoousftilly 
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overcome  bv  DoUond;  and  in  the  hands  of  Dawes  (Afem,  S.  A.  A, 

XXXV.  p.  144  tq.)  such  instruments  have  done  valuable  servioa. 

Thev  are  liable  to  the  objection  that  thefr  employment  is  limited 
.  to  the  measurement  of  very  small  angles,  vis..  18"  or  14"  when  tha 

magnifying  power  is  100,  and  varying  invenely  as  the  power.  Yet 
'the  beautuul  images  which  these  micrometers  give  permit  tha 

measurement  of  very  difficult  objects  as  a  chedc  on  measures  with 
'the  parallel-wire  micrometer. 

The  Modem  HdUmeter, 
The  EOn]|;sbetg  heliometer  is  represented  in  fig.  83.     No  part  ol; 
the  equatorial  mounting  is  shown  in  the  figure,  as  it  resembles  in 
everv  respect  the  usual  Fraunhofer  moontbg.     An  adapter  A  is 
fixed  on  a  telescope- 
tube,  made  of  wood, 
in  Fraunhofer^s  usual 
fashion.        To     this 
adapter  is  attached  a 
flat  circular  flange  K 
The    slides   ear-ring 
the  segments  of  the 
divided     object-glass 
are    mounted    on    a 

Slate,  which  ii  fitted  and  ground  to  rotate  smoothly  on  the  flanflt 
.  Botation  is  communicated  by  a  pinion,  turned  by  the  handle 
0  (concealed  in  the  figure),  which  works  in  teeth  cut  on  the  edge 
of  the  flange  A.  The  counterpoise  ir  balanced  the  head  about 
its  axis  of  rotation.  The  slides  are  moved  by  the  acrews  a  and  h, 
the  divided  heads  of  which  serve  to  measure  the  separation  of  the 
segments.  These  screws  are  turned  from  the  eye^nd  by  bevelled 
wheels  and  piniona,  the  latter  .connected  with  the  handles  a',  V, 
The  reading  micronleters  «,  /  also  serve  to  measure,  independently, 
the  separation  of  the  segments,  by  scales  attached  to  the  slides; 
such  measurementa  can  oe  employed  aa  a  check  on  thoee  made  by 
the  screws.  The  measurement  of  position  angles  is  provided  for 
bj  a  graduated  circle  attached  to  the  nead.  There  is  also  a  poaition 
circle,  attached  at  m  to  the  eve-end,  provided  with  a  elide  to  move 
the  eye-piece  radially  frt)m  uie  axis  of  the  telescope,  and  with  a 
micrometer  to  measure  the  distance  of  an  object  trom  that  axia. 
The  ring  which  carries  the  supports  of  the  handles  a',  V,e  iM 
capable  of  a  certain-  amount  of  rotation  on  the  tube.  The  weight 
of  the  handlea  and  their  supports  is  balanced  by  the  counteipoise  t. 
This  ring  is  necessary  in  order  to  allow  the  rods  to  follow  .the 
micrometer  heada  when  the  position  angle  ia  changed.  Complete 
rotation  of  the  head  is  obviously  impossible  becauae  of  the  inter- 
ference of  the  declination  axis  with  the  rods,  and  therefore,  in  some 
angles,  objects  cannot  be  measured  in  two  positions  of  the  circle. 
The  object-glsss  haa  an  aperture  of  0|  inches,  and  102  inchea  focal 
length. 

Tliere  are  three  methods  in  which  thia  heliometer  can  be  uaed. 

Fird  Mtthod'-Oji»  of  the  segmenta  is  fixed  in  the  axia  of  the 
teleacope,  and  the  eye^piece  ia  also  placed  in  the  axia.  lleaaurea 
are  made  with  Uie  moving  segment  displaced  alternately  on  oppositB 
sides  of  the  fixed  segment 

Second  Method, — One  segment  is  fixed,  and  the  measures  ars 
made  aa  in  the  first  method,  excepting  that  the  eye-piece  ia  placed 
symmetrically  with  reapect  to  the  imsgea  under  meaaurement 
For  thik  purpose  the  poaition  angle  of  the  ejre-piece'  micrometer  ia 
•et  to  that  of  the  head,  and  the  eye-piece  is  displaced  from  the 
axis  of  the  tube  (in  tha  direction  of  the  movable  e^gment)  by  aa 
amount  equal  to  naif  the  angle  under  measurement 

Third  Method,— T!h»  eve-piece  is  fixed  in  the  axis,  and  the 
segments  are  symmetrically  displaced  from  tha  axis  each  by  an 
amount  equal  to  half  the  angle  meaaored. 

Of  theee  methoda  Bessel  generally  empiloyed  the  first  because  of 
its  simplicity,  notwithatond^g  that  it  (nvolved  a  resetting  ol  the 
right  ascension  and  declination  of  the  axis  of  the  tube  with  each 
revenal  of  the  aegmenta.  Tha  chief  obiectiona  to  the  method  are 
that,  aa  one  atar  ia  in  the  axis  of  the  teleaoopa  and  the  other  dia- 
placed  from  it,  tha  images  are  not  both  in  focna  of  the  eye-pieoe.* 
and  the  rays  from  tha  two  alars  do  not  make  the  aame  angle  with 
the  optical  axis  of  each  segment  Thna  tha  two  imsges  under 
measurement  are  not  defined  with  equal  aharpneaa  and  aymmetrr. 
The  second  method  is  free  from  the  oUection  of  non-coincidence  in 
focus  of  the  images^  but  ia  more  troubleeome  in  practice  from  the 
neceaaity  for  fraquent  rea^jastment  of  tha  poaition  of  the  eya-pieca. 
The  third  method  ia  the  moat  aymmetrical  of  all,  both  m  obaer- 
vation  and  reduction ;  but  it  waa  not  employed  by  Beasal,  on  the 
ground  that  it  involved  the  detarminabon  of  the  errora  ol  two 
screws  instead  of  one.  On  the  other  hand  it  ia  not  neoessary  to 
reset  the  telesoope  after  each  revereal  of  the  aegments.' 


thU  method MliweuitortheMigkundarmMsvmiMnt    iBBMMTBb 
this  wooM  amoont  to  a  dlffermc*  of  jiU^  of  aa  \u±.  whta  aa  aagla  of  1*  t: 
BMamind.    Fbr  two  aoaraoa  the  duroioooo  voald  amovnt  to  noartj  Ath  of  ai 
Bonol  oonflnod  hto  moaaoraa  to  dlaranoaa  oonaldonUy  lw>  <>»»  ^  • 
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eritlelitaiff  BoMaTa  choko  of  mcthodi,  and  ennaldortaff  tha  toaa  of  ttea 
d  la  eaeh»  II  van  be  noeaitaced  that  fnaahefw  p(0Tida4  a»  naeae  «l 
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Whoi  B«fltel  ordarsd  the  Kdnigiberg  lieliometer,  ha  wu  tnziotia 
BO  iMTe  tha  Mgments  made  to  moya  in  ejUndrical  alidea,  of  which 
tiia  radina  ahonld  b«  eanal  to  the  focal  length  of. the  object-glasa. 
Fnnnho&r,  howayer,  aid  not  execute  thia  wiahi^  on  the  ground 
th^t  tha  maduuiical  diffleultiea  were  too  great 

Wichmaan  atatea  {KdnigBb,  Beobaeh.,  zxz.  jx  4)  that  Beaael  had 
iadleatBd,  bj  notaa  in  hia  handbooka,  the  foilowinff  poiQta  which 
ahouhl  be  kept  in  mind  in  the  oonatruction  of  ftiture  neliometera:— 
(I)  The  aegmenta  ahould  more  in  erlindrical  alidea  ;i  (2)  the  acrew 
■iMiuld  be  protected  ftom  dnat;'  (8)  the  aero  of  tlie  poaition  circle 
ahould  not  be  ao  liable  to  change  ;*  (4)  the  distance  of  the  optical 
oentrea  of  the  aegmenta  ahould  not  change -in  difTeretft  poaition 
•Dglea  or  otherwise;  *  (5)  the  pointa  of  the  inicrometer  acrewa  ahould 
xcat  on  iTorr  platea ;  *  (9)  then  ahould  be  an  apparatna  for  changing 
theacreen.* 

The  alder  StruTe,  in  deaeribinff  the  Pnlkowa  heliometer/  made 
br  lien  in  1899  on  the  model  at  Beaael'a  heliometer,  aubmita  the 
following  anggeationa  for  ita  improTement :  *— (1)  to  giye  automatic- 
ally to  Uie  two  aegmenta  almiutaneoua  equal  and  oppodte  moye- 
ment;'  aad(S)  to  make  tiie  tube  of  braaa  inatead  of  wood ;  to  attach 
the  heliometer  head  firmly  to  thia  tube;  to  place  the  eye-piece  perma- 
nently in  tiie  azia  of  the  teleaoope ;  and  to  fix  a  atr)ng  cradle  on  the 
end  of  the  declination  axia,  in  which  the  tube,  with  the  attached 
head  and  aye-piece,  oould  rotate  on  ita  axia. 

Both  anggeationa  are  important  The  firat  ia  originally  the  idea 
of  Dollona(fig.  29);  ita  adrantagea  were  orerlooked  by  hia  aon 
(deacription  offig.  80),  and  it  aeema  to  hare  been  quita  for^ttou 
till  leauggeated  by  Strure.  But  the  method  ia  not  arailable  if  the 
aepazmtion  ia  to  be  meaaured  by  acrewa ;  it  ia  found,  ii  that  caae, 
that  the  direction  of  the  final  motion  of  turning  of  the  acrew  muat 
alwaja  be  anch  aa  to  produce  motion  of  the  aegment  aainat  gravity, 
otherwiae  the  "  loaa  of  time "  ia  apt  to  be  yariable.  Thua  the 
aimple  connexion  of  the  two  acrewa  by  ooff-wheela  to  give  them 
automatic  oppoaite  motion  ia  not  an  ayailaole  method  unleas  the 
aepaiation  oi  the  aegmenta  ia  independently  meaaured  by  acaloa. 

Struye'a  aeoond  auggeation  haa  been  adopted  in  nearly  all  aucoeed- 
tng  heliometera.  It  permita  complete  rotation  of  the  tube  and 
meaaurement  of  all  anglea  in  reyeraed  poaitiona  of  the  circle  ;  the 
handlea  that  moye  the  alidea  can  be  brought  down  to  the  eye*  end, 
inaide  the  tube,  and  cdnaequently  made  to  rotate  with  it ;  and  the 
poaition  circle  may  be  placed  at  the  end  of  the  cradle  next  the' eye- 
end  where  it  ia  conyenient  of  acceaa.  Struya  alao  pointa  out  that 
by  attaching  a  fine  acala  to  the  focuaaing  elide  of  the  eye-oiece,  and 
knowing  the  coeffidont  of  expanaion  of  itkt  braaa  tube,  tne  meana 
would  be  provided  for  determining  the  abeolute  change  of  the  focal 
length  of  the  object-glaaa  at  any  time  by  the  ain^ple  procoas  of 
focuaaing  on  a  double  atar.  Thia,  with  a  knowledge  of  the  tempera- 
ture of  the' acrew  or  acale  and  ita  coefficient  of  expanaion.  would 
enable  the  diange  of  acrew  value  to  be  determined  at  any  matant 
Or,  if  wa  auppoae  the  temperature  of  the  inatrument  to  be  the 
tame  in  all  ita  parta,  the  cnanged  acale  value  becomee  aimply  a 
function  of  the  reading  of  the  focal  acale.  ^ 

It  ia  probable  that  the  Bonn  heliometer  waa  in  courae  of  con- 
atmction  before  theae  augj^eationa  of  Struva  were  published  or  dia- 
euaaed,  aince  ita  conatrucUon  reeemblee  that  of  the  Ktfniffaberg  and 
Pulkowa  inatrumenta.  Ita  dimenaiona  are  aimilar  to  those  of  the 
fonner  Inatnunent  Beaael,  having  been  conaulted  by  the  cele- 
brated atateaman  Sir  Bobert  Peel,  on  behalf 'of  the  BadclifTe  trua- 
teea,  aa  to  what  inatrument,  added  to  the  RadclifTe  Observatory, 


readlDf  the  seiwrs  or  arm  the  heads  flrora  the  eye-md.  Bets«rs  practice  wm  to 
WKteaip  In  docUnatloiL  lover  and  road-  off  the  head,  and  then  restore  the  telo- 
aoope  to  U*  fonner  deeUnatlon  roedloff,  the  clockverk  meanwhile  foUowlng  the 
steva  hi  right  ascendon.    The  artthig  U  both  lenses  sjmmetikaUy  would,  under 


*  nua  BOSS  important  tanproremept  would  permit  anjr  two  stars  under  meesurs- 
■MoS  soch  to  he  newed  In  Ute  optieaT  axle  of  sac  h  segment.  The  optical  centrea 
ef  the  aegnema  would  alao  remain  at  the  same  distance  from  the  eye  piece  at  all 
asi«|aa  of  separatloo.  Tbna.  to  meafoilng  the  largest  ss  well  ss  the  smaDsat 
anitlss,  the  fanageeof  hoth  stars  would  he  equsHy  symmetrical  and  equally  weU 
IB  focuL  Modem  hoBometers  mads  wtth  cyllndrieal  slides  measure  anglea  orer 
two  dagraes.  the  Imagas  remalntng  aa  sharp  and  perfe«t.aa  when  the  smaUest 
mjifa  gm  nraaaurad. 

^  Bcaaal  found,  to  course  of  time,  that  the  original  eorreetlons  for  the  errors  of 
Me  ssrew  were  no  longer  spplleable.  He  considered  that  the  ehangea  were  due  to 
veer,  which  would  he  much  lesosned  If  the  screws  w«r«  protected  from  dust. 

a  The  tuhe,  being  of  wood,  was  prohahly  Uahle  to  warp  and  twisfe  In  a  rery 
■Bfesrtaia  way. 

«  W9  hare  been  unable  to  find  any  published  drawing  showfaig  how  the  ssg- 
maofa  are  fltted  hi  their  cells. 

a  We  hare  been  unable  to  aaeertatai  the  reeeons  which  led  Bessel  to  ehoose 
iMnr  planes  for  the  eod-beerlngs  of  his  screws.  He  aeCuaUy  lntn>dueed  them  tai 
the  Unlgtberg  haBooMter  to  IMO,  end  they  were  rsnewed  In  1848  end  1800. 

e  A  eersca  of  wire  ganse,  placed  tai  front  of  the  segment  through  which  the 
falBlsr  stsr  is  viewed,  was  employed  by  Bessel  to  equalise  the  briUliuicy  of  the 
kaaflee  saider  Obsenratlon.  An  arrangement,  afterwards  deserlbed,  has  been 
fliaadla  modem  heUometers  Car  plaolng  the  screen  In  front  of  either  segment  by 
a  neanle  at  the  eye  snd. 

V  This  bcUometer  reeemblee  BesseTs,  except  thai  Ita  foot  la  a  solid  block  of 

— -I  tastaad  of  the  ffl-eonreircd  wooden  structure  thst  supported  his  Instm- 
The  ebjeet-fflass  Is  of  7-4  taiches  aperture  and  US  faiehes  focus. 

1  £?»<^<«  *  fOhtrvoMr*  c.  niral  diPvlkowa,  p.  808. 

•  IMnhin  appUed  Mich  motion  to  a  doublo-fmage  micrometer  made  for  Strare. 
— r  '^Sfilr^-'*'"^  *"*  aWTf^aeattouea  Idea.ot  employtag  a 


would  probably  moat  promote  the  advancement  of  aatronomr 
atrongly  adviaod  the  aelection  of  a  heliometer.  The  order  for  the 
inatrument  waa  given  to  the  Repaolda  in  1840,  but  ^'varioua  drcum* 
atancea,  for  which  the  makera  are  not  reaponaiblet  contributed  to 
delay  the  completion  of  the  inatrument,  which  waa  not  delivered 
before  the  winter  of  1848."^  The  building  to  receive  it  waa  com- 
menced in  March  1849  and  completed  in  the  end  'bf  the  aame  year. 
Thia  aplendid  inatrument  haa  a  auperb  object-glinaa  of  71  inchea 
aperture  and  126  inchea  focal  length.  The  makera  availed  them- 
aelvee  of  Beaael'a  auAeeation  to  moke  the  aegmenta  move  in  ctUu- 
drical  alidea^  and  of  atruve'e  to  have  the  head  attached  to  a  braaa 
tube  ;  the  eye-piece  is  aet  permanently  in  the  axia,  and  the  whola 
rotatea  in  a  cradle  attached^o  the  declination  axia.  They  provided 
a  aplendid,  rigidly  mounted,  equatorial  atand,  fitted  with  every 
luxury  in  the  way  of  alow  motion,  and  acalea  for  measuring  tho 
displacement  of  the  aegmenta  were  read  by  pawerful  micrometera 
from  the  eye-end.^  It  ia  aomewhat  curioua  that,  though  Struve'a 
aecond  auggeation  waa  adopted,  hia  firat  waa  overlooked  by  tha 
makera.  But  it  ia  atill  more  curioua  that  it  waa  not  afterwarda  carried 
out,  for  the  communication  of  automatic  aymmetrical  motion  to 
both  aegmenta  only  involvea  a  aimple  alteration  previoualy  da* 
acribed.  But,  aa  it  came  from  the  handa  of  the  makera  in  1849,  th» 
Oxford  heliometer  waa  incomparably  the  moat  powerful  and  perfect 
inatrument  in  the  world  for  the  hi^heat  oraer  of  micrometric 
reaearch.  It  ao  remained,  unrivalled  in  every  reapect,  till  1878;  it 
romaina  atill,  optically,  the  moat  powerful  heliometer  in  the  world; 
and,  with  a  few  alterationa,  it  might  almoat  rival  the  Ihoat  recent 
inatrumenta  in  practical  convenience  and  accuracy,  "^heae  altera^ 
tiona,  all  of  which  could  be  made  without  great  difficulty,  are  tho 
following : — 

(a)  Beyond  the  automatic  aymmetrical  motion  above-doacribed» 
the  inatrument  ahould  be  fitted  with  meana  for  adjuating  the  acroena 
from  the  eye-end  (aee  footnote  *  in  laat  ^lumn). 

{h)  The  arrangement  of  the  acalea  ahould  be  chan^^  At  preaent 
both  acalea  are  read  aeparately  by  aeparate  micrometera,  each 
relative  to  a  aeparate  fiducial  line.  What  the  obeerver  requirea  ia 
the  difference  of  the  readinga  of  the  two  acalea,  and  thia  can  obvi> 
oualy  be  most  quickly  and  accurately  obtained  if  the  edgea  of  tha 
two  acalea  are  brought  together,  and  both  are  read,  relatively  to 
each  other,  by  the  aame  micrometer. 

(tf)  The  unaatiafactory  motion  in  poaition  angle  ahould  be  replaced 
by  the  action  of  a  pinion  (attached  to  the  cradle)  in  the  teeth  of  a 
wheel  (attached  to  the  tube)." 

(tf)  The  poaition  circle  ahould  be  read  by  teleacopea  or  microacopea 
attached  to  the  cradle,  and  acceasible  from  the  eye-end. 

(0)  It  would  add  greatly  to  the  rapidity  of  work  and  the  eaae  of 
the  obaerver  if  a  amall  declination  circle  were  attached  to  the  crosa- 
head,  capable  of  beinff  read  from  the  eye-end. 

Aa  the  tranait  of  Yenua  of  1874  approached,  preparationa  were 
aet  on  foot  by  the  German  Government  fh  good  time ;  a  commisaion 
of  the  moat  celebrated  aatronomera  waa  appointed,  and  it  waa  re- 
aolved  that  the  heliometer  ahould  be  the  inatrument  chiefly  relied 
on.  The  four  long-neglected  amall  heliometera  made  by  Fraunhofer 
were  brought  into  requisition.  Fundamental  alterationa  were  made 
upon  tiiem:— their  wooden  tubea  were  replaced  by  tubea  of  metal; 
meana  of  meaauring  the  focal  point  wore  provided;  aymmetrical 
motion  waa  given  to  tiie  alidea  ;  aealea  on  each  alide  were  provided 
inatead  of  acrewa  for  meaauring  the  aeparation  of  the  aegmenta,  and 
both  acalea  were  read  by  the  aame  micrometer  microacope  ;  a 
metallic  thermometer  waa  added  to  determine  tlie  temperature  of 
the  acalea.  Theae  amall  inatrumenta  have  aince  done  admirable 
work  in  the  handa  of  Schur,  Hartwig,  Kuatner,  and  Elkin. 

The  Ruaaian  Government  ordered  three  new  heliometera  (each  of 
4  inchea  aperture  and  6  feet  focal  length)  from  the  Repaolda,  and  the 
deeign  for  their  conatruction  waa  auperintended  by  Strure,  Auvera, 


Fig.  34. 
and  Winnecke.  the  laat-named  making  the  neceaaaxy  experiment  ac 
Carlaruhe.     Fig.  84  repreaenta  the  type  of  inatnunent  which  re. 

»S  Manuel  Johnson,  MJL.  Raddlffe  obserrer,  A$tronemieal  Obttrvatitm  m»ds 
fli  M«  Radeiift  OUtrvatonh  O^ord,  in  ths  ytar  1850,  Introduction,  P-  ">•   ^        . 

»  The  Ulomlnatlon  of  titese  scales  Is  Interesting  ai  being  ths  first  application  or 
electricity  to  the  lUumlnation  of  aatronomlcal  instruments  Thin  platinuin  wire 
waa  rendered  Incandescent  by  a  Tolulc  cutTcnt ;  a  smaU  Swan  Ught  aad  condenser 
would  probably  now  be  found  more  tatlsfactory.  ^  .  ..«     ..  

M  TUs  haa  been  recently  canled  out  by  Stoos,  the  present  BaflcUflo  oheermv 
on  OilTs  suggestion. 
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Stilted  from  their  Ubonra.  The  breas  tube,  strengthened  at  the 
^ewinff  points  by  strong  troly-torned  collars,  rotates  in  the  east- 
Iron  cndie  q  attached  to  the  declinatiou  axis,  a  id  the  eye-iiiece 
fixed  in  that  axis,  b  the  micrometer  for  reading  both  scales. 


Fig.  86. 
e,d  Bn  telescopes  for  reading  the  position  circle  ^,  <  the  handle 
for  quick  motion  in  position  angle,  /  the  slow  motion  in  position 
angle,  g  the  handle  for  changing  the  separation  of  the  segments 
by  acting  on  the  bevel-wheel  /  (fig.  85).  ^  is  a  milled  head  con- 
nected by  a  rod  with  V  (fig.  85),  for  the 
purpose  of  interposiDe  at  pleasure  the 
prism  V  in  the  azu  of  the  reading  micro- 
meter ;  this  enables  the  observer  to  riew 
the  graduations  on  the  face  of  the  metallic 
thermometer  rr  (composed  of  a  rod  of  brass 
and  a  rod  of  zinc).  •  is  a  milled  head 
connected  with  the  wheel  «V  (fig. '35),  and 
affords  the  means  of  placing  the  screen  $ 
(fig.  84),  counterpoised  by  to  oyer  either 
half  of  the  object-glass,  k  clamps  the 
telescepe  in  declination,  n  damps  it  in 
right  ascension,  and  the  handles  m  and 
7  provide  slow  motion  in  declination  and 
right  ascension  respectively. 

The  details  of  tne  interior  mechanism 
of  the  "head"  vrill  be  almost  evident 
from  fig.  85  without  description.  The 
screw,  turned  by  the  wheels* at  g^,  acts  in 
a  toothed  arc,  whence,  as  shewn  in  the 
figure,  equal  and  opposite  motion  is  com- 
municated to  the  Slides  by  the  jointed 
rods  V,  V.  The  slides  are  kept  firmly 
down  to  their  bearings  by  the  rollers 
r,  r,  r,  r,  attached  to  axes  which  are,  in 
the  middle,  very  strong  springs.  Side- 
shake  is  prevented  by  the  screws  and 
pieces  ir,  «,  k,  k.  The  scales  are  at  n,  n  ; 
they  are  fastened  only  at  the  middle,  and 
are  kept  down  by  the  brass  pieces  t,  t. 

A  similar  heliometer  was  made  by  the 
Bepsolds  to  the  order  of  Lord  Lindssy  c 
for  his  Mauritius  ezoedition  in  1874.  It 
differed  only  from  tne  throe  Russian  in- 
strumeuts  in  bavins  a  mounting  by  the 
Cookes  in  which  tne  declination  circle 
roads  from  the  eye-end.^  This  instru- 
ment was  afterwards  most  generously 
lent  by  Lord  Lindsay  to  Gill  for  his  ex- 
pedition to  Ascension  in  1877.' 

These  four  Repsold  heliometers  proved 
to  be  excellent  instniments,  easy  and 
convenient  in  use,  and  yielding  results 
of  very  hif  h  accuracy  in  measuring  dis- 
tances. Their  slow  motion  in  position  angle,  however,  was  not  all 
that  could  be  desired.  When  small  movements  were  communi- 
cated to  the  handle  «  (fig.  34)  by  the  tongent  screw  /,  acting  on 
a  small  toothed  wheel  clamped  to  the  rod  connected  with  the  driv- 
ing pinion,  there  was  apt  to  be  a  torsion  of  the  rod  rather  than  an 
immediate  action.  Thus  the  slow  motion  would  take  place  by 
ierks  instead  of  with  the  necessary  smoothness  and  certainty, 
when  the  heliometer  part  of  Lord  Lindsay's  heliometer  was  ac- 

>  For  *  detailed  dMeripUon  of  this  Insf  rument  see  Duneehi  PMieaiioni,  toL  H. 
*  Mim,  Rofot  4s|re«MMlca/  Societp,  roL  alvL  pp.  l-17t. 


quired  by  Gill  in  1879,  he  changed  the  manner  of  imparting  tha 
motion  in  question.  A  square  toothed  racked  wheel  was  applied  to 
the  tube  at  r  (fig.  84).  This  wheel  is  acted  on  by  a  tangent  screw 
whose  bearings  are  attached  to  the  cradle  ;  the  screw  is  turned  bj 
means  of  a  handle  supported  hj  htuvan 
attached  to  the  cradle,  and  eommg  within 
convenient  reach  of  the  observer^  hand. 
The  tube  turns  smoothly  in  the  racked  wheel, 
or  can  be  clamped  to  it  at  tlie  will  of  the 
observer.  This  alteration  and  the  new  equa- 
torial mounting  have  been  admirably  made 
by  Grubb ;  the  result  is  completely  succesa- 
fhU  The  instrument  so  altered  has  been 
in  constant  use  at  the  Cape  Obeervatonr 
since  March  1881  in  determining  the  paral- 
lax of  the  more  interesting  southern  stars. 

StQl  more  recently  the  Repsolds  have  com- 
pleted a  new  heliometer  tot  Yale  College, 

1  Wew  Haven,  United  States.   The  objoct-fflasa 

^  I  is  of  8  inches' aperture  and  08  inches  focal 
length.  The  mounting,  the  tube,  objective- 
cell,  slides,  lee,  are  sll  of  stecL*  The  in- 
strument is  shown  in  fis.  86.  The  circlea 
for  position  angle  and  declination  are  read 
by  micrometer  microecopes  illuminated  hj 
the  lamp  L;  the  scales  are  illuminated  by 
the  lamp  {.  T  is  part  of  the  tube  proper, 
Aud  turns  with  the  head.  The  tube  V,  on  the 
contrary,  is  attached  to  the  cradle,  and  merely  forms  a  support  for 
the  finder  Q,  the  handles  at/andjp,  and  the  moving  ring  T.  The 
latter  gives  quick  motion  in  position  angle ;  the  handles  at  p 
clamp  and  give  slow  motion  in  position  angle,  those  at  /  damp- 


Fig.  36. 


and  give  slow  motion  in  right  ascension  and  declination,  a  ia 
the  eye-piece,  b  the  handle  for  moving  the  segments,  c  the  micro- 
meter microscoi>o  for  reading  tho  scales  and  scale  micrometer,  d 
the  micrometer  readers  of  the  i«sitiou  and  declination  circlea,  « 
the  handle  for  rotating  the  InrgR  wheel  £  which  carries  tho 
screens.  The  hour  circle  is  aUo  reail  by  microscopes,  and  the 
instrument  can  be  used  in  both   positions  (tube'  preceding  and 

*  The  pfimai7  object  wss  to  have  the  object-glass  monnted  In  stool  cells,  which 
mors  ncarij  eorrespond  In  expansion  with  alais.  It  bceame  then  desirable  tn 
make  the  head  o<  steel  for  sako  of  unlformltx  of  material,  and  th«  adTaataiee  ef 
steel  in  lightacas  aad  rtglJlty  for  tl«f^^j|if;i  b^qis^Jdeiil^  r>-- 
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f onowing)  for  the  eUxnination  of  the  effect  of  lezvie  on  the  position 
anflea. 

Tlien  is  rery  little  left  to  eriticizs  in  this  instrtunent  It 
embraces  the  results  of  all  knowledge  and  experience  on  the  sabject 
to  the  present  time.  In  one  point,  howeyer,  modem  heliometers 
bare  a  disadrantage  compared  with  the  older  forms.  A  great 
adrance  in  accuracy  was,  no  doabt,  made  when  the  screw  was 
abandoned  as  s  means  both  of  moving  and  measuring  the  displace- 
ment of  the  slides.^  But  it  is  obriouslv  much  quicker  to  read  and 
record  the  indication  of  one  scrow-head  than  to  bisect  two  or  four 
■eale-dirisions  and  enter  the  corresponding  readings.  Auwen,  in 
his  researches  on  the  parallax  of  91  Cygni,'  was  able,  with 
the  Eoni^beri^  heliometer,  to  make  forty  pointings  in  about  an 
hour ;  it  is  quick  work  to  make  sixteen  pointings  (reading  two 
dirisions  on  each  scale  at  each  pointing)  with  the  modem  heliometer 
in  the  same  time,  when  attention  is  paid  to  the  desirable  reyersals 
of  the  segments  and  of  the  position  circle  and  the  reeettin^  in  right 
ascension  and  declination.  Now  time  during  opportunities  of  good 
definition  (or  otherwise)*  is  too  precious  to  be  sacrificed,  if  it  can  be 
mred  eren  by  ten-fold  labour  afterwards.  Carrington  ^  has  suggested 
the  poaaiblo  use  of  photographT  to  record  the  readinss  ofastro- 
nomical  cirde^  and  since  his  day  "Swan  lights"  and  " sensitiye 
dry  plates"  seems  to  haye  brought  his  suggeetion  within  the  range 
of  practioe.  A  special  microscope,  fitted  with  an  a^lanatic  photo- 
graphic objeetiye  and  a  well-contiiyed  carrier,  might  be  made 
antomaticsily  to  expose  a  different  part  of  a  narrow  dry  plate,  by 
mere  pressure  or  turning  of  a  button  after  each  bisection.  Eacn 
plat*  might  easOy  record  the  sixteen  bisections  which  constitute  a 
eomnlete  measure  of  two  pairs  of  stars  (as  in  a  parallax  determina- 
tion). As  it  is  only  neoessary  to  photoffraph  two  divisions  of  each 
scale,  the  photographic  enlargement  of  tnese  diyisions.  need  only  be 
Hmited  by  the  sensitiyeness  of  the  plates  and  the  power  of  the 
fllnminatxon  to  produce  a  picture  in  a  conveniently  short  space 
of  time.  The  pl*tefe  employed  at  night  could  be  oonyeniently 
deyeloped  the  following  day  and  measund  with  a  special  apparatus 
at  any  convenient  time  and  with  almost  any  desired  accuracy. 
Were  such  a  system  reduced  to  practice  it  would  at  least  double, 
perhaps  treble,  an  observer's  possible  output  of  work. 

Gill  has  introduced  a  powerftil  auxiliary  to  the  accuracy  of  helio- 
meter measures  in  the  snaps  of  a  reversing  prism  placed  in  front 
of  the  eye-piece,  between  the  latter  and  the  obssrver's  eye.  If 
measures  are  made  by  placing  the  image  of  a  star  in  the  centre 
of  the  disk  of  a  planet,  the  obeerver  may  have  a  tendency  to  do  so 
syitHoatically  in  error  from  some  acquired  habit  or  f^m  natural 
astigmatism  of  the  eye.  But  by  rotating  the  prism  90*  the  image 
is  presented  entirely  reversed  to  the  eye,  so  tnat  in  the  mean  of 
meamuea  made  in  two  such  positions  personal  error  is  eliminated. 
Similarly  tfie  prism  may  be  used  for  the  study  and  elimination  of 
personal  errors  depending  on  the  angle  made  by  a 
oonble  star  with  the  yerticaL  The  best  plan  of 
mounting  such  a  prism  hss  been  found  to  be  the 
following,  f,  P  (fiff.  87)  are  the  eye  lens  and  field  lens 
reapectiyely  of  a  Men  podtiye  eye-piece.  In  this 
euiMlruetion  the  lenses  are  much  doser  together  and 
the  diaphrscm  for  the  eye  is  much  farther  from 
the  lenses  than  in  Samsden's  aye-piece.  The  prism 
p  is  fitted  aecurately  into  brass  slides  (care  nas  to  be  taken  in 
the  eoostruetion  to  place  the  prism  so  that  an  object  in  the 
oentrs  of  the  field  will  so  remain  when  the  eye-piece  is  rotatsd  in 
its  adapter)L  There  is  a  cdhr,  damped  by  the  screw  at  8,  which 
Is  so  a4justed  that  the  eve-piece  is  in  focus  when  pushed  home,  in 
its  sdapter,  to  this  coUar.  The  prism  and  eye-piece  $n  then 
rotated  together  in  the  adapter. 

Ob  Cka  fhMf7  «f  Ufa  hcBooMUr  and  Its  «m  eoosott  Btsw,  A9lrm»ml»tk» 
Vmi^tmtkmtgm^  toL  L;  Ennni.  4«^/Urflc*«  JMJhed*  mU  dtm  FrmmH^fim'tchm 
HtH«mtUr  mmnmtMm,  Ootiu,  lUT;  ChsoTenet,  Bfktrltal  mnd  Fraelicmt  Astro- 
MMp,  VOL  U.  ppi  iMABt,  PhOaddphU  and  Londoo,  187e;  SmHcw.  SUtoHs 

DoMht  (r«r  private  clrealatioa)^  1877;  0111,  jr«iMira  ^fthi  S^ftd  AttrmmtSi 

MUenmMUn  uikSch  Iwvotm  fJU  SmpUymmU^tJU  Diumal  ifoUon, 

Advmntags  is  often  taken  of  the  diumsl  motion  to  measure  the 
rdattye  podtions  of  stars.  The  varieties  of  retionles  and  scdes  that 
hare  been  employed  are  far  too  numerous  eyen  for  mention  in 
detail  The  following  are  the  means  and  methods  by  which  most 
work  has  been  done,  and  they  are  typicd  of  all  the  otners.  In  the 
focus  of  his  meridian  tdescope  Lacaille  had  a  brass  diaphragm  in 


-  ^MwviL  Mmikriautm,  Ho.  141«. 

•  rar  esasaple,  ia  datennintag  the  dlonsl  peiallsx  of  a  vlsael  the  nort 
/svoarBUe  seadttloni  are  Umltsd  on  Ibe  one  haad  bv  the  vneerlatatlaB  ef  refnw- 
ttan  at  krga  senlth  dlstaaow,  snd  oa  ths  other  bf  the  mall  paiallaa  fSetenef 
»eB  s«lth  dtetaaeaa.  It  wonld  ptohabty  be  heal  to  aeeaie  aft  the  ekservatkoa 
befcwecB  SOP  and  e(r  ZD^  and  this  weald  0Dl7  hs  possible  with  ipsalsl  fseffittss  for 
laadtaiff  the  acaleo. 

«  JfiMM^  JMiMf  A  J.  Jl,  vd.  idoi.  V.  41. 


hence 


Fig.  88. 
their   mutual  differ- 


which  wss  cut  a  hole,  hayingparallel,  sharp,  straight  edges  of  the 
shape  shown  in  fig.  88.     Ths  lonser  diamond  ^  the  rhombdd 
so  formed  wss  at  right  angles,  and  the  uorter  paralld,  to  the 
diumd  motion.    The  method  of  obeervation  conaistcd  in  noting 
the  instant  of  ingress  and  egress  of  each  star  which  preaented^itselL 
The  mean  of  the  times  thus  noted  for  each  star  gare  tlie  time  of  its 
traiuit  over  the  imaginary  line  a&,  whilst  the  difference  between 
the  instant  of  ingrees  and  that  of 
egress  (converted  into  arc   by  the 
known  approximate  declination)  save 
the  length  of  the  chord  travereea  by 
the  atar  pardid  to  the  imaginary 
line  cd.     Hence  (the  dimensions  of 
the  rhomboid  bdng  known)  the  differ-, 
enoe  of  the  star's  declination  from 
the  line  cd  became  known  (the  ob- 
server wss  of  course  carefd  to  note 
whether  the  stsr  passed  to  north  or 
south  of  cd).    Thus  eyery  stsr  that 
croesed  the  fidd  wss  observed,  all 
their  riffht  ascensions  were  referred 
to  the  dock-time  of  passing  a6,  and 
all  their  declinations  to  that  of  ed ; 
ences  of  right  asoendon  and  declination  were  known.    In  this 
way,  in  the  short  specs  of  ten  months,  Lacaille  obeerved  nearly  ten 
thousand  stars  at  the  Cape  of  Ckod  Hope  in  the  years  1751-62.* 
Frannhofer'a  ring  micrometer  consists  of  a  ring  of  steel,  yery  irul^ 
turned,  mountedin  a  hole  cut  in  a  circular  disk  of  glass.   The  ring  is 
placed  in  the  focus  of  a  tsleecope,  and  yiewed  by  a  positive  eye-piMiei 
The  obeerver  notee  the  instants  when  the  two  objects  enter  and 
emerge  from  each  side  of  the  ring.    The  only  data  required  for  com- 
puting the  difference  of  ri|^t  ascension  ana  declination  of  the  two 
objects  ars  the  times  above  mentioned,  the  diameter  of  the  rin^ 
and  the  approximate  declination  of  one  of  the  objectsi    The  Utter 
is  dways  known.    The  methods'  of  determining  the  former  and  of 
redncing  the  obeervations  are  to  be  found  in  every  work  on  practicd 
astronomy.    Ths  ring  micrometer  has  been  larj^y  used  in  observ- 
ing comets. 

Argdander,  in  making  his  famous  survey  of  the  northern  heavens,* 
employed  a  semidrctt  of  gUss,  the  strai^t  edge  of  which  (tnily 
ground)  crossee  the  centra  of  the  field  of  yiew  at  right  angles  to  the 
aiumd  motion  of  the  stars.  Differences  of  right  ascension  wen 
directly  observed  at  this  edge,  whilst  differences  of  declination  were 
noted  by  strong  dark  linee  drawn  at  right  an^ples  to  the  ed^  at  egch 
\(f  of  are.  A  tdescope  of  8  inches  apertun  with  a  magnifying  power 
d  10  diameters  commanded  a  field  of  8*  20^  in  declination.  One 
observer  wss  placed  at  the  tdescope,  another  at  the  dock.  The 
telescope  observer  marked  the  instant  when  the  star  touched  the 
^ass  sdge,  by  calling  sharply  the  word  "eight"  or  "nincb"  Ac. 
whidi  also  indicated  the  magnitude ;  the  same  observer  also  notsa 
and  rscorded  the  rsadingof  ths  declination  scde (where  the  star 
crossed  it)«  without  removing  his  eye  from  the  tdescopsi  The 
dock  obsenrer  wrote  down  the  msgnitnde  celled  out  by  the  tdescope 
observer,  and  the  instant  by  the  dock  when  the  word  was  given. 
The  two  records  wen  then  compared  after  the  obeervations  of  the 
night  wen  over.  In  this  way  Schdnfdd  and  Krueger  (AxgeUnder's 
assistanU)  observed  and  catalogued  about  three  hundred  thousand 
stars.  The  probable  error  of  an  obeervatiGn  is  about  db  07  sec  in 
rij^t  ascension  and  ±0^*4  in  declination. 

Bond'  employed  a  verr  similar  arrangement,  differing  only  from 
Axgdander's  in  having  ths  scde  out  on  a  sheet  of  transpsnnt  mica 
TViyth  of  an  inch  in  thickness.  Ysry  oblique  illumination  was 
employed,  and  the  dividons  and  figures  wen  seen  bright  upon  a 
dark  background.  The  range  of  declination  was  limited  to  lO', 
the  scde  was  divided  to  10*,  the  right  ascensions  wen  observed  by 
chronogmphio  legistntion,  and  the  great  refractor  of  the  (Cambridge 
IT.  &  Observatory  (with  an  apertun  of  15  indies  and  power  of  140) 
was  employed.  The  probable  erron  in  right  ascension  and  declina- 
tion wen  found  to  be  :fc0*08  sec  in  right  sscendon  end  db0^*8  in 


declination— results  of  marvellous  abounusj  considering  the  ameuit 
of  work  aocomdiahed  in  a  short  time  and  the  fdntnees  (devttn  to 
twdve  magnitudes)  of  the  stan  observed. 

We  wen  on  the  point  of  criticising  Bond's  programme,  as  somcK 
what  too  ambitious  for  realiation  without  ooopemtion  (it  would 
take  about  twenty-six  thousand  houn  d  observing  to  carry  outthe 
scheme  for  the  northern  hemisphen  done)  when  we  received  flpom 
Peten  of  Clinton,  U.  a,  the  first  twenty  maps  of  a  series  which  will 
hidude  the  whde  of  the  sky  between  declination  •»•  80*  and  -  80*.  If 
we  condder  that  all  the  stan  Hi  these  maps  of  the  deyenth  msoii- 
tude  or  brighter  have  been  obeerved  by  a  method  similar  to  Boiid*s, 
that  the  enormous  additiond  Ubour  of  frequent  nvision.  has  been 
undertaken,  and  all  stan  visible  with  a  power  of  80  in  a  tdeeoOpeof 
18  inches  apertun  (about  fourteenth  magnitude)  haye  been  filled  In 


s  Laeaffle,  Cbr«m  Am$trdU  BdHfTum,  Faila,  176t,  and  A  OattOognt  9/91^ 
mm%Ji^mth§  OUtrmtiom  pflamitts,  London,  1847. 
S  AUcM  dsi  mrdridUn  OMUmttn  Bimmtft.hwut  ISSS,  Introdnotlen. 
r  ^fMoli  eTMs  ^«frdneMl0a<  MMTtnlflrf^  irorenrd  CM/^pii^  ToL  I.  pare  a. 
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br  Alignment,  nnd  thai  all  ihia  rmiUBfrom  ih»  unaided,  labour  of  a 
Jngh  obierper,  ire  find  that  onrjdeas  of  the  poeeible  hftve  to  be  modi- 
iet^  when  such  a  man  underUkee  a  work  with  perautent  unity  of 
putpoae  fofmore  than  twenty  yean  (I86O788). 

Tliere  is  an  ingenious  mode  of  registering  differences  of  declination 
that  has  been  m  use  at  the  Berlin  Obeervatoty  since  1879,  and  is 
described  by  Dr  Knorre  in  the  ZeUachriflfUr  Irutrumenlenkunde 
for  July  1881.  The  instrument  is  called  a  decliuograph.  It  has  a 
web  moyed  in  declination  by  a  quick>acting  screw ;  the  same  screw 
carries  a  travelling  pricker  or  point  The  obsonrer  haring  bisected 
a  star  by  the  wire  has  simply  to  compress  an  india-rubber  ball  con- 
nected by  a  flexible  tube  with  a  thin  metal  box  made  on  the  prin- 
ciple of  ^he  vacuum  chamber  of  au'  aneroid  barometer.  ^  The  ex-, 
pension  of  this  box  so  produced  brings  i  sheet  of  paper  in  contact 
with  two  prickers,  one  the  movable'  pricker  before  mentioned,  the 
t>ther  a  fixed  pricker.  The  action  of  the  vacuum  box  also 
automatically  shifto  the  paper  (a  long  roll)  by  a  small  quantitv  at 
each  observation,  so  that  successive  Observations'  are  recorded  in 
regular  oitler.  To  obtain  the  observed  differences  of  declination  it 
is  then  only  necessary  to  measure  with  a  glasd  scale  (divided  for 
the  special  telescope  to  10")  the  distance  of  each  record  of  the 
moving  pricker  from  the  fixed  pricker.  It  is  found,  with  this 
declinograph  on  the  Berlin  equatorial,  that  the  observed  declina- 
tions have  only  a  probable  error  of  AO"**.  It  is  obvious  that  bv 
using  a  chronograph  in  coi^unction  with  this  instrument  both 
right  ascensions  and  declinations  could  be  recorded  with  great 
accuracy  and  rapidity. 

IfieoeUafUoue  Itierometert. 

Clausen  in  18il  {Ast.  Nlaeh,,  No.  414)  proposed  a  form  of  micro- 
meter consisting  of  a  divided  plate  of  parallel '^lass  placed  within 
the  cone  of  rays  from  the '  object-glass  at  right  angles  to  the 
telescope  axis.  One  half  of  this  plane  remains  fixed,  the  other 
half  is  movable.  When  the  inclination  of  the  movable  half  with 
respect  to  the  axis  of  the  telescope  is  changed  by  rotation  about  an 
axis  at  right  angles  to  the  plane  of  division,  two  images  are  pro- 
duced. The  amaont  of  separation  u  very  small,  and  depends  on 
the  Ihickness  of  tlie  glass,  the  index  of  refraction,  and  the  focal 
lensth  of  the  telescope.  Secchi  {CompUe  Bcndxie,  xll,  1855,  p. 
906)  gives  an  account  of  some  experiments  with  a  similar  micro- 
meter ;  and  Porro  {CompUs  Sendus,  xll  p.  1058)  claims  the  original 
invention  and  construction  of  such  a  micrometer  in  1842.  Clausen, 
however,  has  undoubted  priority.  Helmholtz  in  his  "  Ophthalmo- 
meter "  has  employed  Clausen's  principle,  but  arranges  the  plates 
ao  that  both  move  il^mmetrically  m  opposite  directions  with  rospeot 
to  the  telescope  axv.  Should  Clausen's  micrometer  be  emplp^ed 
ss  an  sstronomical  instrument  it  would  be  well  to  adopt  the  im- 
provement of  Helmholts. 

Burton  and  Qrubb  (Afonthly  Kotieet,  voL  xli.  p.  59),  after  calling 
attention  to  Lament's  paper  {Jahrhuth  der  K.  8.  b.  JfUnchen,  p. 
187)  and  Littrow's  paper  {Proc  qf  Vienna  Acad.  <^Seieneee,  vol  xx. 
p.  25S)  on  a  like  subject,  ]iroceed  to  describe  a  most  ingenious  form 
of  "  Ghost  Micrometer,**  in  which  the  imoffe  of -a  fine  line  or  lines 
ruled  in  (or  rather  out  through)  a  silver  film  deposited  on  glass  is 
formed  at  the  common  focus  of  an  object-glass  and  eye-piece  of  a 
telescope.  A  faint  li^ht  being  thrown  on  Uia outside  of  the  silvered 
plate,  there  appear  bngh)  lines  in  the  field  of  view.  We  have  not 
nad  an  opportunity  of  testinc  this,  nor  Grubb's  more  recent 
models ;  but,  shoula  it  be  found  possible  to  produce  such  imsges 
satisfactorily,  without  distortion  and  with  ah  apparatus  convenient 
and  rigid  in  form,  such  micrometen  will^  probabtjr  supersede  the 
filar  micrometer.  Their  absolute  fraedom  from  diffraction,  the 
perfect  control  of  the  illumination  and  thickness  of  the  lines,  and 
the  accuracy  with  which  it  will  be  possible  to  construct  scales 
for  tone  oliiervations'  will  be  important  features  of  the  new 
method. 

For  the  use  of  micrometen  in  connexion  with  Hie  microsooiie, 
see  p.  277  of  the  present  volume;  (D.  01.) 

MICRONESIA.  The  term  "  Micronesia "  embraces 
tkkt  region  of  the  Pacific  north  of  the  great  Melanesian 
ililands,  where, -either  perhaps  from  a  greater  or  more  rapid 
subsidence,  or  from  the  decreasing  activity  northwards  of 
the  coral  builders^  the  islands  become,  generally  speaking, - 
smaller  and  fewer,  and  finally  cease.  Accordingly,  except- 
ing the  Marianas  or  Ladrones,  which  are  of  volcanic 
origin,  and! a  few  isolated  instances  of  elevation  in  the 
Carolijiea,  the.  Micronesian  islands,  though  many  of  the 
groups  cover  a  vast  area,  are  almost  without  exception  very- 
small  low  coral  (atoll)  formations.  Besides  the  Ladbone 
and  Cabollve  Islaiom  (q.v.)  Micronesia  include  the 
Marshall  and  Gilbert  groups,  and  some  geographers 
mclude  the  Anson  group,  a  number  of  sinall  widely- 


scattered  islets  to  the  west  of  Hawaii,  th^  MageUaa 
^proup  farther  west,  and  the  Bonin  Islands  north  of  tbe 
Ladrones.^ 

North-easterly  winds  prevail  during  the  winter  montbtf 
over  the  Marshalls,  Ladrones,  and  Carolines,  ^cept  in 
the  extreme  west,  while  between  &Iay  and  September  the 
influence  of  the  monsoon  causes  unsettled  weather  ioom 
the  west,  with  heavy  gales.  In  the  Gilberts  the  'south-east 
trade-wind  brings  line  weather  af*  this  season. 

The  ethnological  features  of  Micronesia  are  much  more 
definite  than  the  geographical,  for  its  populations  form 
one  great  branch  of  the  fair  Polynesian  race,  distinguished 
from  the  other  by  well-marked  differences  in  appearance, 
language,  and  institutions.  Its,  ethnological  relations  are 
not  thoroughly  understood.  The  proximity  of  Japan  and 
the  Philippines  on  the  west  and  of  the  Papuan  and  South 
Polynesian  islands  on  the  south  and  south-east  suggests, 
what  in  fact  we  find,  a  combination  of  elements  in  different 
degrees  of  fusion.  In  some  places  the  oblique  Mongolian 
eye  is  noticed,  and  (along  with  certain  Indo-Chinese 
customs)  there  is  often  a  scantiness  of  beard  and  general 
''Malay"  look  which  increases  westttrards,  and  seems  to 
imply  relations  with  the  archipelago  subsequent  to  the 
departure  thence  of  tlfe  pure  Polynesians.  In  the  Gilberts 
the  tsaces  of  Polynesian  (Samoan)  influences  are  evident, 
and  are  confirmed  hj  tradition.  Among  the  Carolines  ana 
the  Marshalls  darker  and  more  savage  communities  are 
found,  suggesting  a  Melanesian  element,  which  is  further 
traceable  in  the  Ebon  (Marshall)  and  other  languages. 

Each  of  the  four  groups,  from  long  isolation,  has  devel- 
oped peculiarities  of  its  own.  The  most  advanced  were 
the  "  Chamorros "  of  the  Ladrones,  owing  to  the  greater 
natural  resources  of  the  islands,  and  perhaps  more  frequent 
contact  Tirith  infiuences  from  the  west ;  but  as  a  separata 
people  th&y  no  longer  exist,  hAving  been  nearly  extermin- 
ated by  iJie  Spaniards  in  the  17th  century.  Next  in 
advancement  come  the  Carolines.  The  general  type  is  a 
well-proportioned  rather  slightly  built  figure,  with  small 
and  regular  features;  head  high  and  well-proportioned, 
but  forehead  rather  retreating,  and  narrow  at  the  temples ; 
cheek  bones  and  chin  slightly  prominent ;  colour  somewhat 
darker  than  the  Polynesians,  the  Marshalls  being  darker 
and  more  vigorous  than  the  Oah>line8,  while  the  GilSert 
type  is  still  darker  and  coarser.  The  upper  class  greatly 
surpasses  the  common  people  in  physique  and  intelligence. 

There  is  a  peculiar  division  of  society  into  septs  or 
clans,  the  membership  of  which  constitutes  the  doeest  tie. 
Persons  of  the  ssime  sept  must  not  intermany,  and  wben 
two  islands  or  communities  meet  in  war  the  members  of 
one  sept,  however  widely  separated  by  distance  of  space 
or  lime,  will  not  injure  or  fight  with  each  other.  Each 
community  is  usually  composed  (but  there  are  local  differ- 
ences) of-T-{l)  an  upper  class  of  chiefs,  from  among  whom 
the  head  (tamol  or  iroe)  is  choMn ;  (2)  a  lower  but  still 
noble  class;  and  (3)  common  people^  mostly  without 
rights  of  property.  .  These  last  ai)e  only  allowed  one  wifei 
Assemblies  of  &e  chiefs  eveiywhere  limit  the  kingly 
authority.  In  the  Marshalls  the  sovereign  has  lost  his 
control  over  many  of  the  atolls,  and  in  the  Gilberts  the 
above  distinctions  have  nearly  disappeared;  the  headship 
has  lapsed,  and,  especially  in  the  southern  islands,  the  man 
of  largest  substance  is  the  most  powerful,  and  sometimes 
estabUshes  a  local  supremacy.  Here  and  there  are  tracer 
as  in  Tonga^'.of  a  spiritual  sovereign,  the  descendants 
probably  of  a  conquered  dynasty.*"  Succession  is  through 
the  female  side,  which  assures  to  women  a  certain  position. 


^  These  ialsnds,  which  contain  a  mixed  impilgrsnt  popnUtloa,  sve 
claimed,  and  have  been  recently  surveyed,  by  Japan.  But  they  were 
annexed  to  England  by  Csptain  Beechey  in  1887.  (See  Ton  Klttliti; 
I>enk»irdi^ktUen  einer  Reiee  naeh  .  ,  ,  ..^ii^oiMndi.  ^^voLli.) 
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and  leads  besides  to  some  curious  results  (see  paper  hj 
Knbaiy  in  Das  Audand,  1880,  No.  27).  The  up^  class 
are  the  keepers  of  traditions,  boat-builders,  leaders  of 
expeditions;'  tattooing  is  generally  done  bj  them,  the 
amount  increasing  with  a  man's  rank ;  the  custom  here 
still  has  definite  religious  associations.  Both  sexes  are 
tattooed.  The  people  are  singularly  amiable  and  veil 
disposed,  but  wUl  repay  ill  usage  with  treachery.  The 
women  (although  chastity  is  not  expected  before  marriage) 
are  'eomewhat  more  moral  .than  the  Polynesians,'  and  are 
treated  .with  respect,  as  are  the  aged.  The  natives  are 
polite  and  hospitable  to  strangers  (except  on  the  poorer  and 
nider  islands),  bright  and  intelligent,  active  traders,  expert 
cnltivators  and  fid^ermen.  They  have  a  hand-loom  from 
which  beautiful  fabrics  of  banana,  hibiscus,  and  other  fibres 
are  produced.  The  Marshall  Islanders  are  the'  boldest 
and  most  skilful  navigators  A  the  Pacific.  Their  voyages 
of  many  months'  duration,  in  great  canoes  sailing  with: 
outrigger  to  windward,  well-provi8ioned,^and  depending  on « 
tbe  skies  for  fresh  water,  help  to  show  how  the  Pe^c. 
was  colcoized.  They  have  a  sort  of  chart,  niedo^  of  small 
sticks  tied  together,  representing  the  positions  of  islands 
and  the  directions  of  the  winds  and  currents.  A  two-edged 
weapon,  of  which  the  blade  is  of  sharks'  teeth,  and  a 
defensive  armour  of  braided  sennit,  are  also  peculiar  to  the 
islands ;  a  large  adze,  made  of  the  Tridacna  gigas,  was 
formerly  used  in  the  Carolines,  probably  by  the  old 
builder  race. 

The  Ungna^  of  Hicronesis,  though  c^mmatically  alike,  differ 
videly  in  their  vocabalariea.  Tho^  nave  the  chief  characteristics 
of  the  Polvneaian,  with  Malay  affinities,  and  pocnliarities  snch  as  the 
oae  of  sofllxes  and  inseparable  pronouns  and,  as  in  Tsnl,  of  the  infix 
to  denote  changes  in  the  verb  ;  in  the  west  groups  were  is  a  tend- 
ency to  closed  syllables  and  double  consonanta*  and  a  use  of  the  pala- 
tals ch,  J,  jA,  the  dental  ih,  and  «  (the  last  perhaps  only  in  foreign 
words),  which  is  alien  to  the  Polynesian.  These  letters  are 
wanting  in  the  Gilbert  language,  which  diflfers  considerably  from 
all  the  others,  and  has  much  greater  affinities  with  the  Polynesian. 

The  reli^ous  m3rths  are  generally  identifiable  with  the  Polynesian, 
but  a  bekef  in  the  gods  proper  is  overshadowed  by  a  ^noral 
deification  of  ancestors,  who  are  supposed  from  time  to  time  to 
occupy  certain  blocks  of  stone,  set  up  near  the  fkmily  dwelling,  and 
sorroanded  by  circles  of  smaller  ones.  These  stones  are  anointed 
with  oily  and  worshipped  with  prayer  and  oflTerinfis,  and  are  also  used 
for  purposes  of  divination,  in  which,  and  in  vanons  omens,  there  is 
a  senenl  beliel  In  the  Marshall!,  in  pIms  of  these  stones,  certain 
p^m  trees  are  similarlv  endoeed.  The  spirits  also  sometimes 
inhabit  certain  birds  or  fishes,  which  are  then  to^u,  as  food,  to  the 
family;  but  they  will  help  to  catch  them  for  others.  All  this 
closely  recalls  the  karwan  or  ancestral  images  of  New  Guinea. 
Temples  are  very  rare,  thoush  these  blocks  of  coral  are  sometimes 
surrounded  by  a  roofless  enclosure  opening  to  the  west  .Tbe  bodies 
of  the  dead,  and  sometimes  even  of  the  sick,  are  despatched  to  sea 
westwards,  with  certain  rites;  those  of  the  chiefs,  however,  are 
buried,  for  the. order  ha*-  somethinff  essentially  divine  about  it; 
their  bodies  therefore  are  sacred,  ana  their  spirits  naturallv  assume 
the  position  above  described.  Such  a  belief  greatly  strengthens  the 
kin^s  authority,  for  the  spirits  of  his  ancestors  are  necessarily  more 
powerAil  than  ai^  other  spirits.  Thus  too  it  comes  that  the  chiefs, 
and  an  belongfaig  to  them,  are  tabu  as  regards  the  common  people. 
There  are  various  other  subjects  snd  occasions  of  tabu,  but  the 
institution  has  not  the  oppressive  and  all-pervading  character 
which  it  has  in  Polynesia.  Its  action  is  often  economical  or 
charitable,  «.^.,  the  ripening  cocoa-nuts  are  tabu  as  long  as  the  bread- 
fruit lasts,  thus  securing  the  former  for  future  use  ;  or  it  is  put  on 
after  a  death,  and  the  nuts  thus  saved  are  given  to  the  family— 
a  kindness  to  them,  and  a  mark  of  resneot  for  the  dead. 

The  flora  of  the  Gilbert  and  Marsnall  groups  is  of  the  ususl 
oceanic  character,  with  close  Indo-Mala^  affinities.  It  is  much 
poorer  than  that  of  the  Carolines,^  with  its  Moluccan  and  Philip- 
nine  elements,  and  this  again  is  suraassed  by  that  of  the  Ladrones. 
in  the  Gilberts  the  scattered  woods  or  cocoa-palm  and  Pandanttt 
have  Utile  undergrowth,  while  the  south  Marshalls,  being  within  the 
belt  of  constant  precipitation,  have  a  dense  growth  of  (mostly)  low 
trees  and  shrubs,  with  hero  and  there  a  tropical  laxuriance  and 
variety  unusual  on  atolls.  The  Pandantu  grows  wild  profusely,  and 
is  of  exceptional  importance,  being  the  chief  staple  of  food,  so  that 

^  Abcot  180  species  have  been  observed  on  Kusais^-  one-fourth  of 
an  the  {hmts  bebi^  f  ems. 


the  coooa-nut,  which,  however,  flourishes  chiefly  in  the  Gilberts,  is 
used  mainly  to  produce  oil  for  exportation.  The  bresd-firuit  grows 
chiefly  in  the  south  Marshslls.  The  taro  (Arum  cordifoliwn 
and  others)  is  cultivated  laboriously,  deep  trenches  being  ^t  in 
the  solid  rock  for  its  irrigation,  but  this  and  other  plants  of  cciltiva- 
tion,  and  indeed  the  vegetation  generally,  fall  off  in  number  and 
quality  northwards.  Various  veeetables  are  grown  on  soil  im- 
ported for  the  purpose.  Marine  plants  are  rare.  Wilkes  found  on 
Jiakin  Island,  Gilbert  group,  a '''fruit  resembling  the  gooseberry," 
called  "  teipftru,"  from  which  a  preserve  is  made.  This  seems  very 
like  t^e  tipari  or  Cape  flooseberry  of  India  {Phy$alxs  peruviana). 
And  their 'IraraJta,  a  drink  made  frOln  the  sap  of  the  flower-stalk  of 
the  cocoa-palm  (unfermented  before  the  arrival  of  Europeans),  recalls 
the  arrack  of  southern  Asis. 

The  fauna,  like  the  flora,  becomes  poorer  eastwards,  birds  being 
mucn  more  numerous  on  the  high  islands  than  On  the  atolls,  where 
the  few  are  chiefly  aquatic  On  Bonabe  (Puynipet)  out  of  twenty- 
nine  species  eleven  are  sea  birds,  and  of  the  remaining  eighteen  seven 
are  peculiar  to  the  island.  From  the  Pelews  fifty-six  species  are 
reoordod  ( twelve  peculiar),  and  from  the  neighbouring  Msckenzio 
group  (Ulithi)  twenty  (six  peculiar).  Yet  curiously  no  speciesis 
reconled  common  to  these  two  groups  and  peculiar  to  them.  Tire 
common  fowl  is  found  everywhere,  wild  or  tame,  and  in  some  pifuses 
is  kept  for  its  feathers  only.  The  rat  and  a  PUroput  are  the  only 
indigmous  land  mammals.  The  Indian  crocodile  is  found  as  far 
east  ss  the  Pelews.  There  are  five  or  six  li/ards,  including  a 
Gtdeo  and  Ahlephorut,  Insects  are  numerous,  but  of  few  kindsi 
ScOTpions  and  centipedes  are.  common,  but  are  said  to  be  harmless. 

The  houses  in  the  Gilberts  and  Marshalls  (much  less  elaborate 
than  in  the  Carolines)  consist  merely  of  a  thatched  roof  resting  on 
posts  or  on  blocks  of  coral  about  8  feet  high,  with  a  floor  at  that 
level,  which  is  reached  from  an  opening  in  the  centre.  On  this 
the  principal  people  sleep,  and  it  serves  as  a  storehouse  in- 
accessible to  rate,  which  infest  all  the  islands. 

The  Marshall  archipelago  consists  of  two  nearly  parallel  chains 
of  atolls,  from  100  to  800  miles  apart,  the  west  known  as  Ralik,  the 
east  as  Ratak.  They  lie  between  4*  80'  and  12*  K.,  and  between 
165*  15'  and  172*  15'  £.,  and  run  about  K.N.W.  and  S.S.E. 
They  were  discovered  in  1529  bv  Saavedra,  who,  observing  the  fine 
tattooing  of  the  inhabitants  (the  first  allusion  to  the  practice  in 
the  Pacific),  called  them  Los  Pintados.  Among  modem  voyagers 
Wallis  first  visited  them  in  1767 ;  Captains  Marshall  and  GU- 
bert  reached  them  in  1788,  and  Kotzebue  (1816)  explored  them 
more  thoroughly.  Each  gi-oup  contains  fifteen  or  sixteen  atolls, 
which  range  from  i  to  50  miles  in  circumference.  An  anomalous 
feature  is  reported  on  some  of  them,  viz.,  that  the  greater  pro- 
portion of  land,  or  at  all  events  of  soil,  is  not  found  as  usual  on  the 
windward  side  of  the  lagoon,  for  the  prevailing  north-east  wind 
sweeps,  it  is  said,  the  materials  of  which  the  soil  of  such  islands  is 
composed  across  to  the  lee  side.  Jaluit  Island  is  the  commercial 
emporium  of  the  whole  re^on.  There  is  a  curious  tradition  on 
Ebon  Island  of  the  Darwinian  fact  that  the  atoll  once  formed  the 
barrier  reef  of  an  island  now  sunk  beneath  the  lagoon.  The  popula- 
tion of  Ratok  is  about  6000,  of  Balik  4000 ;  there  is  Uttle  intercourse 
between  the  two  groups.  • 

The  Gilbert  archipelago,  discovered  bv  Bvron  in  1765,  is 
geogra|>hically  a  south  continuation  of  the  Marsnalls,  the  channel 
separating  them  being  60  leagues  wide.  It  lies  betwe  n  2*  40^ 
8.  and  8^20'  N.,  and  between  172*  80"  and  177*  15'  £.,  and  con. 
tains  sixteen  atolls,  not  including  two  hilly  islands,  Banaba  and 
Kawodo,  which  lie  5*  to  6*  to  the  west.  Several  have  good  anchorages 
inside  the  la^^n,  with  entrances  on  the  lee  side.  On  some  the  lee 
or  west  reef  is  wanting,  owing  to  the  abrading  force  of  the  west 
storms.  During  these  .large  trees- are  washed  ashore,  their  roots 
containing  pieces  of  fine  basalt,  of  which  implements  are  made. 
There  is  a  far  larger  proportion*  of  land  to  submer^d  reef  and 
lagoon  than  in  the  Marshalls,  the  land  sometimes  rising  20  feet 
sMve  the  sea,  whereas  in  the  Marshalls  the  average  level  of  the 
reef  rock  is  less  than  a  foot  above  the  surface ;  but,  thouffh  the 
supply  of  fresh  water  is  exceptionally  great,  in  fact  enough  for  the 
luxury  of  a  bath,  the  soil  (especially  in  the  south)  is  very  much  less 

S reductive  Yet  the  population,  about  50,000,  is  exceptionsUy 
ense.  The  usual  scattered  houses  are  replaced  by  compact  rows 
of  roofs  which,  shaded  by  cocoa-palm,  and  each  with  its  Doat-shed 
below,  line  the  shore.  Their  numbers  are  unchecked  either  by  the 
constant  practice  of  abortion  or  by  fighting,  to  which  they  are 
much  addicted,  their  weapons  being  more  formidable  than  those 
<rf  their  neighboixn.  This  exceptional  vigour  may  be  due  to  the 
decidedly  hybrid  character  of  tne  race.  Hawaiian  missionaries, 
under  American  superintendence,  have  laooured  here  since  1857. 

See  alM  Flndlaj*!  BaUing  Dirtctimt  /br  th§  Korth  Pae{flo\  Roper's  Korth 
Paci/k  Pilot  and  Nautical  Ifagatine,  toIl  xxxl  and  xxxr.  Other  authorltiM 
are  Gerland  In  Wattt'§  AnthroPOlogU  der  NaturvOllttr,  vol.  ▼.:  llelnlcko.  IH9 
lutein  «#«  Sttlltn  Oeemiti  H%W»  Etknographf  and  Phitoloffy  of  Wilkts's  U.  S. 
Exploring  Bxptdition\  Kottobaa  and  Chamluo,  £nt.^:ctvngtrtist  :n  di*  Sudtet; 
froe,  Zool.  8oe.,  1872  and  1877. .       (C  T.) 

MICROPHONE.    See  TBLKPHoms. 
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MICROSCOPE 


rpHB  Bucrosoope  u  «a  o{itioal  iimtnuneat  for  the  eac- 
X  aminaftioii*  ol  sdnate  objects  or  perto  of  oljecta^ 
which  ^enhrgee  the  Tigoel  lactares  formed  upon  the  retina 
of  the  obierver  hj  the  laya  proceeding  from  them. 

lOcroeoopeB  are  distingmahed  as  timple  or  covypound, 
Ll  the  fonner,  the  raya  which  enter  the  e^  of  the  obeerrer 
come  from  an  object  broa^t  near  to  it  after  refraction 
throogh.  either  a  single  lens  or  a  combinatioQ  ol  tenses 
■ctingasasingteknsi — its  action  as  a  ^'magnifier  depend- 
ing on  its  enabling  the  eye  to  form  a  distinct  image  ii  the 
oKgect  at  a  mncb  shorter  distance  than  would  othwwise  be 
pOMible.  The  latter  consists  of  at  least  two  tenses»  so  placed 
rdatiVefy  to  the  olgect^  to  tJie  eyc^  and  to  one  anoth^  that 
an  enteiged  image  of  tlie  object^  f  onned  by  the  lens  placed 
neaiest  to  it  (the  "object^^"),  is  looked  at  through  the 
lens  nearest  the  eye  (the  ''ey^f^lass^X  which  acts  as  a 
simple  microscope  in  '^magnifying"  it;  so  that  the  com- 
pound microeoope  may  be  described  as  a  simple  microscope 
used  to  look  at  an  enterged  image-  of  the  object^  instead 
of  at  the  object  itself. 

ffitlory  qf  ike  Simple  Micro90cpe.r^Afij  solid  or  liquid 
transparent  medium  of  lenticular  f orm^  haTins  either  one 
conTez  and  one  flat  surface  or  two  conyez  sumces  idiote 
axes  are  coincident^  may  serre  as  a  '*  magnifier," — ^^i^t  ia 
essential  bedng  that  it  shall  have  the  'power  of  so  refract- 
ing the  rays  which  pass  through  it  as  to  cause  widely 
diverging  rays  to  become  either  parallel  or  but  slightly 
diyergent  l^us  if  a  minute  olject  be  placed  on  a  sUp  of 
glasfl^  and  a  sin^e  drop  of  water  be  carefully  placed  upon 
it,  the  drop  will  act  as  a  magnifier  in  virtue  of  the  con- 
vexity of  its  upper  surface;  so  that  when  the  ^e  is 
brought  sufficiently  near  it  (thd  glaas  being  of  course  held 
horiisonteJly,  so  as  not  to  distort  the  spherical  curvature  of 
the  drop)  the  Olject  will  be  seen  much  enlarged.  And  if 
a  SButll  hole  be  made  in  a  thin  plate  of  metal,  and  a 
minute  drop  of  water  be  inserted  in  it^  this  drop^  having 
two  convex  surfaces^  will  serve  as  a  still  more  powerful 
magnifier.  There  is  reason  to  believe  that  the  magnify- 
ing power  of  transparent  media  with  convex  surfaces  was 
very  early  known.  A  convex  lens  of  rock-crystal  was 
found  by  Layard  among  flie  ruins  of  the  palace  <^  Nimrud. 
And.it  is  pretfy  certain  that^  after  the  invention  of  glassi 
hollow  spheres  blown  of  that  material  and  filled  with 
water  were  commonly  used  as-  magnifiers  (comp.  voL  xiv. 
p.  677).  The  perfection  of  gem-cutting  shown  in  ancient 
gems;  especially  in-those  of  very  minute  siae^  could  not 
have  been  attained  without  the  use  of  such  aids  to  the 
visual  power;  and  there  can  be  littie  doubt  that  the 
artificers  who  could  execute  these  wonderful  works  could 
also  shape  and  polish  the  magnifiers  best  suited  for  their 
own  or  others'  use.  Ilioug^  it  is  impossiUe  to  say  when 
convex  tenses  of  j^ass  were  first  made  If.  grinding^  it  is 
quite  certain  that  they  were  first  generally  used  to  assirt 
ordinary  vision  as  <*  spectacles,"  the  use  of  whiph  can  be 
tiaced  back  nearly  six  centuries;  and  not  only  were 
^pectactemakers  the  first  to.  produce  glaas  magnifiers  (or 
smpte  microscopes),  but  by  them  also  the  telescope  and  the 
compound  microeoope  were  first  invented^  There  seems 
no  reason  to  believe^  however,  that  lenses  of  very  high 
magnifying  power  (or  .short  focus)  wero  produced  until 
ademand  for  them  had  been  created  by  the  introduction 
of  the  compound  microscope^  in  which  such.lenaea  are 
required  aa  "objeeti^aaaea";  and  the  difficulty  of  working 
tenaes  of  hi^  cunrati^  with  the  requisite  accuracy  led  in 
ue  first  inufcsnce  to  the  employment  of  gtebulea  made  by 
Aiaing  the  enda  of  threads  ol  spun  glass.    It  was  ia  th^s 


waythat  Bobert  Hooke  shaped  the  minutest  of  the  I 
witii  which  he  made  many  of  the  numerous  disooveriea 
recorded  in  bis  J/fcroj^rapAta;  and  the  same  method  was 
employed  by  the  Italian  microscopist  Father  Di  Toire.  It 
seems  to  have  been  Leeuwenhodc  that  first  succeeded  in 
grinding  and  polishing  lenses  of  such  short  focus  and 
perfect  figure  as  to  render  the  simple  microecope  a  better 
instrument  for  most  purposes  than  any  compound  micato- 
scope  then  constructed, — its  inferiority  in  magnifying  power 
being  more  than  counterbatenced  by  the  superior  deameas 
of  the  retinal  picture.  And,  in  despair  of  any  such  modi- 
fication in  the  compound  form  as  should  remove  the  optical 
defects  which  seemed  inherent  in  its  plan  of  constructioiiy 
scientific  opticians  and  microscopic  observers  alike  gave 
their  chief  attention  for  a  considerable  period  to  the 
improvement  of  th(  simple  microscope.  In  order  that  tba 
nature  of  these  improvements  may  be  understood,  tibe 
principte  of  its  action  must  be  first,  explained. 

Hie  normal  human  eye  has  a  considerabte  power  of  self- 
adjustment^  by  which  its  focal  length  is  so  varied  that  it 
forms  equally  distinct  pictures  of  objects  brought  within 
ordinary  reading  distance  (say  10  inches)  and  of  objects 
whoee  diatance  is  many  timee  that  length, — ^the  aixe  of  the 
visual  picture  of  any  object  diminishing^  however,  with 
tiie  increase  in  the  distance  to  which  it  is  removed,  and  the 
amount  of  detail  distinguuhable  in  it  following  the  asme 
lih>portion.  Ilius  a  man  who  looks  across  the  street  at  a 
placard  posted,  on  the  opposite  wall  may  very  distinctiy  see 
its  general  form  and  the  arrangement  of  its  heading,  and  may 
be  able  to  read  what  is  set  forth  in  its  largest  type,  whilst 
unabte  to  separate  the  Hnes^  still  more  to  read  the  words^ 
of  what  is  set  forth  below.  But  by  crossing  the  street 
so  as  to  bring  his  eye  nearer  the  picture  he  finds  himself 
able^to  read  the  smaller  type  as  easily  as  he  before  read 
the  larger, — ^the  visual  picture  on  his  retina  having  beea 
magnified,  say  10  timee  in  linear  dimension,  by  the 
reducti<m  of  the  distance  of  his  eye  from  40  feet  to  .4. 
Similarly,  if  he  holds  a  page  of  excessively  minute  typo  at 
arm's  length  (say  40  inches)  from  his  eye,  he  may  be  unabte 
to  read  it^  not  because  his  eye  does  not  form  a  distinct 
retinal  picture  of  the  page  at  that  distance^  but  because 
the  detaite  of  that  picture  are  too  minute  for  him  to 
diBtinguuh  thenu  But  if  he  brings  the  page  from  40 
indies  to  10  indies  distance^  he  may  be  ante  to  read  it 
without  difficulty, — ^the  retinal  picture  being  enlarged  four 
timee  linear  (or  sixteen  times  superficial)  by  this  approxi- 
mation. Now  the  rays  that  enter  the  ^e  from  eadi  point 
of  a  remote  olject  diverge  so  littte  as  to  be  virtaatty 
paralld ;  but  the  divergence  increases  with  the  approxima- 
tion of  the  object  to  tiie  eye^  and  at  10  inchee  tne  angte 
of  their  divergence  is  as  wide  as  permits  the  ordinary  eye 
to  bring  them  to  a  focus  on  tibe  retina.  When  the  olject 
is  approxiinate4  more  closely,  an  automatic  contraction  of 
the  pupil  takes  plaoe^  so  that  the  most  diverging  rays  of 
each  pencil  are  cut  aS,  and  a  distinct  picture  may  be 
formed  (though  not  without  a  feeling  of  strain)  when  the 
olgect  is  (say)  from  6  to  8  inches  distant^— -giving  still 
greater  minuteneas  of  visual  detail  in  conf  ormify  with  the 
increase,  of  sise.  A  further  magnifying  power  niay  be 
obtained  without  the  interpositioa  of  any  tens»  by  looking 
at  an  olj  ect^  at  2  or  &  indiee  distanoe,  throi^  a  pin-hote 
in  a  card;  for  by  thus  cutting  off  tiie  more  divergent 
rays  of  eadi  pendl,  so  as  to  admit  only  those  which  can 
be  made  to  converge  to  a  focus  pn  the  retina  at  that 
distance^  a  distinct  and  detailed  picture  may  be  obtained, 
thou«^  at  the  expense  of  a  great  loss  of  U^t    Moreorer, 
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altlioni^  an  cmlinaiy  eye  does  not  fonn  a  distinct  piolure 
of  an  object  at  leas  than  from  10  to  6  inches  distance,  a 
"  myopie  "  or  "  short-sighted  "  eye  ^whoee  greater  refractiye 
power  enables  it  to  bring  rays  of  wider  divergence  to  a 
foetus  on  the  retina)  may  form  an  equally  distinct  picture 
of  an  object  at  from  5  to  3  inches  distance ;  and,  as  the 
linear  HinMm«n««  of  that  picture  will  be  doable  that  of  the 
preceding;  the  object  will  be  '*  magnified  "  in  that  propor- 
tion, and  its  details  more  clearly  seen. 

The  effect  of  the  interposition  of  a  convez  lens  between 
the  eye  and  an  object  nearly  approidmated  to  it  primarily 
consists  in  its  reduction  in  the  divergence  of  the  rays  <^ 
the  pencils  which  issue  from  its  several  points,  so  that 
they  enter  the  eye  at  the  moderate  divergence  which  they 
would  have  if  the  object  were  at  the  ordinary  nearest  limit 
of  distinct  visi<m.  And,  since  the  shorter  the  focus  of  the 
lens  the  more  closely  may  the  object  be  approximated  to 
the  eye,  the  retinal  picture  is  enlarged,  causing  the  olject 
to  appear  magnified  in  the  same  proportion.  Not  only, 
however,  are  die  component  rays  of  each  pencil  brought 
from  divergence  into  convergence,  but  the  course  of  the 
pencils  themselves  is  chang^  so  that  they  enter  the  eye 
under  an  angle  oorresponcQng  to  that  under  which  they 
would  have  arrived  from  a  larger  object  situated  at  a 
greater  distance ;  and  thus,  as  the  picture  formed  upon  the 
zetina  by  the  small  object  a6,  fig^  1,  corresponds  in  all 
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leepects  with  that  which  would  have  been  made  by  the 
same  object  AB  of  several  times  its  linear  dimension 
viewed  at  the  nearest  ordinary  limit  of  distinct  vision,  the 
object  is  seen  (by  the  formation  of  a  **  virtual  image  ")  on 
a  magnified  scale. 

It  is  obvious  that  the  "magnifying  power"  of  any 
eonvez  lens  so  used  is  measured  by  the  ratio  between  the 
dimensions  of  the  retinal  picture  formed  with  its  assistance 
and  those  of  the  picture  formed  by  the  unaided  eye.  Thus, 
if  by  the  use  of  a  convex  lens  having  1  inch  focal  length 
we  can  form  a  distinct  retinal  image  of  an  object  at  only 
an  inch  distance,  this  image  will  have  ten  times  the 
linear  dimensions  of  that  formed  by  the  same  object  at  a 
distance  of  10  inches,  but  will  be  only  eight  times  as  large 
as  the  picture  formed  when  the  object  can  be  seen  by 
ordinary  vision  at  8  inches  distance,  and  only  four  times 
as  large  as  the  picture  of  the  same  object  formed  by  a 
myopic  eye  at  a  distance  of  4  inchos.  It  is  usual  to 
estimate  itte  magnif3ring  power  of  single  lenses  (or  of  com- 
binations that  are  used  as  such)  by  the  number  of  times  that 
their  focal  length  is  contained  in  10  inches, — that  of  1  inch 
focus  being  thus  taken  as  ten  times,  that  of  ^  inch  as 
one  hundred  times,  and  so  on.  But  the  rule  is  obviously 
arbitrary,  as  the  actual  magnifying  power  varies  in  each 
individual  witb  the  nearest  limit  of  distinct  vision.  Thus 
for  the  myopic  who  can  see  an  object  clearly  at  4  inches 
distance,  the  magnifying  powers  of  a  1  inch  and  ^  inch 
lena  will  be  only  i  and  40  respectively.  The  amplifying 
power  of  every  single  convex  lens,  however,  is  impaired  (1) 
by  that  inability  to  brin^  to  t^e  same  focus  the  rays  which 


fall  upon  the  central  and  the  marginal  parts  of  its  surface 
which  is  called  *' spherical  aberration,"  and  (2)  by  that 
dispersion  of  the  rajrs  of  different  wave-lengths,  in  virtue 
of  their  different  refrangibilities,  which  produces  coloured 
fringes  around  the  points  and  lines  of  the  visual  picture, 
and  is  therefore  called  "  chromatic  aberration"  (see  Light). 
These  aberrations  increase  with  the  "  angle  of  aperture " 
given  to  the  lens,  that  is,  with  the  proportion  between  the 
diameter  of  its  actual  **  opening  **  and  the  focal  distance  of 
the  object;  and  thus,  when  a  single  lens  of  very  short 
focus  is  used  in  order  to  gain  a  high  magnifying  power, 
such  a  reduction  of  its  aperture  by  a  perforated  diaphragm 
or  "stop"  becinnes  necessary  (in  order,  by  excluding 
the  peripheral  rays,  to  obtain  tolerable  '* definition" 
with  freedom  from  false  colour)  that  the  amount  of 
light  admitted  to  the  eye  is  so  small  as  only  to  allow  the 
most  transparent  objects  to  be  thus  viewed,  and  these 
only  very  imperfectly.  In  order  to  remedy  this  draw- 
back, it  was  proposed  by  Sir  D.  Brewster  to  use  instead 
of  glass,  in  me  construction  of  simple  microscopes,  such 
transparent  minerals  as  have  high  refractive  with  low 
dispersive  power;  in  which  case  the  same  optical  effect 
could  be  obtained  with  lenses  of  much  lower  curvature, 
and  the  aperture  might  be  proportionately  enlarged.  This 
combination  of  qualities  is  found  in  the  diamond,  whose 
index  of  refraction  bears  such  a  proportion  to  that  of  glass 
that  a  diamond  lens  having  a  radius  of  curvature  of  8  would 
give  the  same  magnifying  power  as  a  glass  lens  whose  radius 
of  curvature  is  3,  while  the  "longitudinal  aberration" 
(or  distance  between  the  foci  of  central  and  of  marginal 
rays)  would  be  in  a  diamond  lens  only  one-ninth  of  that 
of  a  glass  lens  having  the  same  power  and  aperture.  Put- 
ting aside,  however,  the  costliness  of  the  material  and  the 
difficulty  of  working  it,  a  source  of  imperfection  arises  from 
a  frequent  want  of  homogeneousness  in  the  diamond  crj'stal, 
which  has  proved  sufficient  to  make  a  lens  worked  from  it 
give  a  double  or  even  a  triple  image.  Similar  attempts 
made  by  Mr  Pritchard  with  sapphire  proved  more  successful ; 
and,  as  a  sapphire  lens  having  a  radius  of  curvature  of  5 
has  the  same  focus  and  gives  the  same  magnifying  power 
as  a  crown-glass  lens  having  a  radius  of  3,  it  was  found  to 
bear  a  much  larger  aperture  without  serious  impairment 
by  either  spherical  or  chromatic  aberration.  As  the 
sapphire,  however,  possesses  the  property  of  double  refrac- 
tion, the  duplication  of  the  markings  of  the  object  in  their 
retinal  image  constitutes  a  very  serious  drawback  to  the 
utility  of  lenses  constructed  of  this  mineral;  for,  though 
the  double  refraction  may  be  reduced  almost  to  nothing 
by  turning  the  convex  side  of  the  lens  towards  the  object, 
yet,  as  this  is  the  worst  position  in  regard  to  spherical 
aberration,  more  is  lost  than  is  gained.  Fortunately, 
however,  for  biological  investigators  workings  with  simple 
microscopes,  the  introduction  of  the  Wollaston  doublet 
superseded  the  necessity  of  any  further  attempts  at  turning 
costly  jewels  to  account  as  high-power  magnifiers. 

Wollaston  Doublet. — This  consists  of  a  combination  of 
two  plano-oonvex/lenses,  whose  focal  lengths  (as  directed  by 
Dr  Wollaston)  should  be  as  3  to  1,  with  their  plane  sides 
turned  towards  the  object, — the  smaller  lens  being  placed 
lowest,  and  the  upper  lens  at  a  distance  of  one  and  a  half 
times  its  focal  length  above  it.  This  construction,  how- 
ever, has  been  subsequently  improved — (1)  by  the  introduc- 
tion of  a  perforated  diaphragm  between  the  lenses ;  (2)  by 
a  more  effective  ac^'ustment  of  the  distance  between  the 
two  lenses,  which  seems  to  be  most  satisfactory  when  it 
equals  the  difference  of  their  respective  focal  lengths, 
allowance  being  made  for  their  thickness ;  and  (3)  by  the 
division  of  the  power  of  the  lower  lens  (when  a  shorter 
focus  than  -^  inch  ia  required)  into  two,  so  as  to  form 
a  "triplet."     When  combinations  of  this  kind  are  weN 
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cooBtnicted,  spherical  aberration  is  almost  wholly  got  rid 
of,  and  chromatic  dispersion  is  so  slight  that  the  angle  of 
aperture  may  be  considerably  enlarged  without  much 
sacrifice  of  distinctness.  Such  "  doublets  "  and  "  triplets," 
having  been  brought  into  use  in  England  while  the  com- 
pound microscope  still  retained  its  original  imperf  ections, 
proved  V  very  serviceable  to  such  as  were  at  that  time 
prosecuting  minute  biological  investigations :  for  example, 
the  admirable  researches  of  Dr  Shaq>ey  on  ciliary  action 
in  animals  (1830-35)  and  Mr  Henry  Slack's  beautiful 
dissections  of  the  elementary  tissues  of  plants,  as  well  as 
his  excellent  observations  on  vegetable  cydosis  (1831), 
were  made  by  their  means.  No  one,  however,  would  now 
use  Wollaston  "doublets"  or  "triplets"  of  high  power  in 
place  of  a  compound  achromatic  microscope ;  and  for  the 
simple  microscopes  of  low  power  that  are  useful  either  for 
dissecting  or  for  picking  out  minute  specimens  (such  as 
diatoms)  other  constructions  are  preferable,  as  giving  a 
larger  field  and  more  light  As  a  hand-magnifier  the 
"  Oxldington "  lens — which  is  a  sphere  of  glass  with  a 
deep  groove  ground  out  of  its  equatorial  portion — has 
many  advantages.^  By  making  this  groove  sufficientiy 
deep,  both  spherical  and  chromatic  aberrations  can  be 
rendered  almost  insensible ;  and,  as  the  rays  falling  on  any 
part  of  the  spherical  surface  can  only  pass  to  the  eye  either 
through  or  near  the  centre,  the  action  of  every  part  of  tiiat 
surface  is  the  same,  so  that  the  image  of  the  object  will  be 
equally  distinct  (when  properly  focussed)  whether  its  part^ 
lie  nearer  to  the  axis  of  the  sphere  or  more  remote  from  i:, 
or  the  axis  be  itself  turned  to  one  side  or  the  other.  Again, 
it  was  mathematically  shown  by  Sir  John  Herschel  in  1821 
that  by  the  combination  of  a  meniscus  with  a  double  con- 
vex lens-^the  four  surfaces  of  these  lenses  having  certain 
proportionate  curvatures — spherical  aberration  could  be 
entirely  extinguished  for  rays  parallel  to  the  axis,  the 
combination  being  thus  an'""aplanatic"  doublet,  while 
another  combination,  which  he  termed  a  "periscopic" 
doublet,  gives  a  remarkable  range  of  oblique  vision  with 
low  powers,  and  almost  entirely  extinguishes  chromatic 
aberration,  although  at  the  expense  of  "residual  spherical 
aberration.  These  combinations  have  been  mounted  both 
as  hand-magnifiers  and  as  single  microscopes,  for  both 
which  purposes  they  are  much  superior  to  single  lenses  of 
tiie  same  magnifying  power.  But  such  combinations  have 
been  greatiy  improved  by  the  introduction  of  concaves  of 
flint  glass,  so  as  to  render  them  achromatic  as  well  as 
aplanatic ;  and  nothing,  according  to  the  writer's  experi- 
ence, can  now  be  used  with  greater  advantage  for  all  the 
purposes  answered  either  by  the  simple  microscope  or 
the  hand-magnifier  than  Browning's  "  platyscopic  "  lenses 
or  the  "achromatic  doublets"  of  Steinheil  of  Munich. 
Each  of  these  combinations  gives  a  large  flat  field,  with 
plenty  of  light,  admirable  definition,  and  freedom  from 
false  colour. 

At  the  period  when  "  doublets  "  of  veij  short  focus  were  osed  in 
order  to  oDtain  high  magnifying  power,  it  was  roauisite  to  mount 
these  on  such  a  stand  as  would  enable  the  focal  aajustment  to  be 
made,  and  would  admit  the  use  of  a  special  illuminatinff  apparatus 
with  great  exactness.  But  now  that  comparatively  Tow  powers 
only  are  employed  the  ordinary  rack-and-pinion  movement  is  quite 
sufficient  for  their  focal  adjustment,  and  notliing  more  is  required 


^  It  is  difficult  to  understand  how  the  name  of  Coddington  came  to 
be  attached  to  the  grooved  sphere,  seeing  that  he  neither  was  nor 
claimed  to  be  the  inventor  of  it.  Dr  WoUaston's  first  "doublet" 
consisted  of  a  pair  of  pIano«convex  lenses  with  their  plane  surfaces 
opposed  to  each  other,  and  a  diaphragm  with  central  aperture  placed 
between  them.  Sir  D.  Brewster  showed  that  this  construction  is  most 
advantageous  when  the  two  lenses  are  hemispheres,  and  the  central 
aperture  between  their  two  plane  surfaces  is  filled  up  by  a  transparent 
eement  having  the  same  refractive  index  as  glass.  And  from  this  the 
transition  is  obvious  to  the  grooved  kphere,  which  had  been  made  for 
Bir  D.  Brewster  long  before  the  high  commendation  it  received  Itom 
lir  Coddington  brought  it  into  general  repute^ 


for  tho  illuminatJon  of  the  object  than  m  coni^Te  mirrur  bei^9  fl  1 
the  BtagB  when  it  is  tritJSiAr«t5t,  and  a  condensing  Utis  abovt  tt^m 
it  ij  otia/jue.     The  various  patterns  of  simple  microacopc  oow  mail     ^ 
by  ditrerent  makers  vary  in  their  construction,  chiefly  in  rt^garfU  ■ 
portal bility,  the  size  of  their  fiUgea,  and  the  mode  in  which  "  r^" 
or  fiU|>porta  to  the  hands  are  provided.     These,  in  ContinentJj  i*-  |l 
strung  en  ts,  are  very  commonly  uttachcd  to  tho  stage  ;  but,  vaka 
the  stage  itself  and  the  pillar  to  which  it  is  Jixed  are   extrtmeJf 
massive,  the  resting  of  the  hands  ou  the  supports  is  apt  to  defeat 
the  Ht&CT  in  a  JegiiM  that  a  fleets  the  focal  aojiuitmemt  ■  and  wbcp. 
portaLility  ia  not  an  ohjoct  it  seems  better  that  the  hand-aup]^*'^ 
should  be  independent  of  the  stage,     for  a  laboratory  miermccvr 
tho  jiattern  rijiresented  in  fig,  2  has  been  found  very  conTcnieni*— 
the  fimmework  being  of  mahogany  or  other  hard  wood,  tli*  aU^ 


Flo.  2.  —  Laboratory  Biiaecting  Microscope, 

being  large  enough  to  admit  a  dissection  or  carry  a  water^troB^li 
of  considers  bio  mze,  and  the  bent  ann  that  camei  the  **  po^pran  * 
bein^  maUc  capable  of  reversion,  «o  as  to  permit  the  use  of  l^Mt**-! 
of  very  long  as  well  as  of  yery  short  focus.  As  it  Is  desirable  that 
the  stage  should  not  be  acted  on  chemically  by  sea-water,  acida,  or 
other  reagenta,  it  ma?  be  made  either  of  a  square  of  plate-glaaa  or  of 
a  plate  of  ebonite  with  an  aperture  in  the  middle ;  and  either  of 
these  may  be  made  to  elide  in  groores  in  the  side  support^  so  that 
one  may  be  substituted  for  the  other.  Tho  arm  may  be  eaaflj 
made  (if  deaired)  to  carry  the  body  of  a  compound  microscope,  so 
as  to  apply  it  to  the  examination  of  objects  dissected  or  otherwise 
preparoa  under  -  the  simple  microscope,  without  transferring  them 
to  another  instrument  A  portable  form  of  simplo  microscope  is 
shown  in  fig.  30. 

Compound  Mxeroteope. — The  placing  of  two  conrex  Icnaes 
in  such  relative  portions  that  one  should  magnify  an 
enlarged  image  of  a  small  near  object  formed  by  the  other 
natunJly  soon  followed  the  iuTention  of  the  telescope,  and 
seems  to  have  first  occurred  to  Hans  Zansz  or  \nB  son 
Zacharias  Zansz,  spectacle-makers  at  Middelburg  in  Hol- 
land, about  1590.  One  of  their  compound  microscopes, 
which  they  presented  to  Prince  Maurice,  was  in  the  year 
1617  in  the  possession  of  Cornelius  Drebell  of  Alkmatr, 
who  then  resided  in  London  as  mathematician  to  king 
James  I.  In  order  to  make  clear  the  successive  stages  by 
which  the  rude  and  imperfect  microscope  of  that  period 
has,  after  remaining  for  two  centuries  unimproved  in  any 
essential  particular,  been  developed  within  the  last  haif- 
century  into  one  of  the  most  important  instruments  of 
scientific  research  that  the  combination  of,  theoretical 
acumen  and  manipulative  skill  has  ever  produced,  it  i<i 
necessary  to  explain  the  principle  of  its  construcUon,  and 
to  show  wherein  lay  the  imperfection  of  its  earlier  form. 

In  its  simplest  construction,  as  already  stated,  the 
compound  microscope  oonsiBts  of  only  two  lenses, — the 
"object-glass"  CD,  fig.  3,  whldi  receives  the  light-rays  direct 
from  the  object  AB  placed  near  it,  and  forms  an  enlarged 
but  reversed  image  A'B'  at  a  greater  distance  on  the  other 
side,  and  the  "  eye-glass  **  LH,  which  receives  the  rays  that 
diverge  from  the  several  points  of  this  image  as  if  they 
proceeded  from  the  points  of  an  actual  object  occupying 
the  position  and  enlarged  to  the  dimensions  A'B',  and 
brings  these  to  the  eye  at  £|  so  altering  their  ooorae  as  to 
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act  US  a  sunpie  microscope  in  magnifying  that  image  to  the 
obseryer.  It  was  early  foand  useful,  however,  to  interpose 
another  lens  FF,  fig.  4  (the  " fieldglass *'),  between  the 
objectrglass  and  the  image  formed  by  it»  for  the  purpose 
of  giving  such  a  slight  convergence  to  the  pencil  of  rays  as 
chall  reduce  the  dimensions  of  the  image,  and  thus  allow 
a  larger  part  of  it  to  come  within  the  range  of 'ijie  eye- 


fVL  &.~DUgram  of  Siiu|^lMt 
Form  of  Compound  Micro- 
loope. 


Flu.  i.  —Diagram  of  CompleU 
Ck)m]^aiid  Microscope. 


glass,  .80  that  more  of  the  object  can  be  seen  at  once. 
And  it  was  soon  perceived  that  the  eye-glass  and  the 
field-glass  might  be  advantageously  combined  into  an 
''eye-piece,"  in  which  a  perforated  diaphragm  might  be 
inserted  at  the  focal  plane  of  the  image  (t.e.,  in  the  focus  of 
the  eye-glass),  so  as,  by  cutting  off  the  peripheral  portion 
of  the  field  of  view,  to  limit  it  to  what  can  be  seen  with 
tolerable  distinctness. 

It  is  obvious  that  the  magnifying  power  of  such  an 
mstrument  would  depend  (1)  on  the  proportion  between 
the  size  of  the  image  formed  at  BB  and  that  of  the 
actual  object,  and  (2)  upon  the  magnifying  power  of  the 
eye-glass.  And  further  the  proportion  wbidi  the.  size  of 
the  image  bears  to  that  of  the  olject  depends  upon  two 
factors,-^!)  the  focal  length  of  the  object-glassy  and 
(2)  the  distance  between  the  object-glass  and  the  plane 
BB  occupied  by  the  image  it  forms.  If  we  diminish 
the  focal  length  of  the  object-glass^  the  object  must  be 
brought  nearer  to  it»  so  that,  while  the  distance  of  the 
image  on  the  other  side  remains  unchanged,  that  distance 
comes  to  bear  a  larger  proportion  to  the  distance  of  the' 
object,  and  the  size  of  the  image  is  augmented. in  a  cor- 
re^xmding  ratio.  On  the  other  hand,  the  object-glass 
remaining  unchanged,  the  distance  at  which  it  forms  the 
image  of  the  object  can  be  increased  by  a  lengthening  of  the 
tube  of  the  microscope;  and,  as  this  involves  a  shofrtemog 


of  the  distance  between  the  object-glass  and  the  object,  the 
proportion  which  the  former  bears  to  the  latter  is  augmented, 
and  Uie  image  is  correspondingly  enlarged.  Thus  an 
increase  in  the  magnifying  power  of  the  compound  micro- 
scope may  be  gained  in  three  modes,  which  may  be  used 
either  separately  or  in  double  or  triple  combination, — viz., 
(1)  shortening  the  focus  of  the  object-glass,  (2)  lengthening 
the  tube  of  the  microscope,  and  (3)  increasing  the  magnify, 
ing  power  of  the  eye-glass  by  shortening  its  focus.  This, 
it  may  be  remarked,  also  lengthens  the  distance  of  the 
image  from  the  object-glass,  by  bringing  the  focal  plane 
BB  nearer  the  eye-glass.  The  second  of  these  methods 
was  not  unfrequently  used  in  the  older  microscopes,  which 
were  sometimes  made  to  draw  out  like  telescopes,  so  as  to 
increase  the  amplifjring  power  of  their  object-glasses.  But, 
whilst  very  inconvenient  to  the  observer,  sudi  a  lengthen^ 
ing  of  the  one  distance  involved  such  a  shortening  of  the 
other  as  greatly  impaired  the  distinctness  of  the  image  by 
increasing  the  aberrations  of  the  object-glass,  so  that  this 
method  came  to  be  generally  abandoned  for  one  of  the  other 
two. 

When  lenses  of  from  1  to  4  inches  focu^  were  used  as 
object-glasses,  and  their  apertures  were  restricted  by  a  stop 
to  the  central  part  of  each,  tolerably  distinct  images  were 
given  of  the  larger  structural  arrangements  of  such  objects  as 
sections  of  wood  or  the  more  transparent  wings  of  insects, — 
which  images  would  bear  a  further  moderate  enlargement 
by  the  eye-glass  without  any  serious  deterioration  either  by 
want  of  definition  or  the  introduction  of  colour-fringes. 
But  when  lenses  of  less  than  1  inch  focus  were  employed 
in  order  to  obtain  a  higher  magnifying  power,  the  greater 
obliquity  of  the  rays  so  greatly  increased  their  aberrations 
that  defective  definition  and  the  introduction  of  false 
colours  went  far  to  nullify  any  advantage  obtainable  from 
the  higher  amplification;  while  the  limitation  of  the 
aperture  required  to  keep  these  aberrations  within  even 
moderate  limits  occasioned  such  a  loss  of  light  as  most 
seriously  to  detract  from  the  value  of  the  picture.  On  .the 
other  hand,  the  use'  of  deeper  eye-pieces  to  enjarge  the 
images  formed  by  the  object-glasses  not  only  brought  out 
more  strongly  all  the  defects  of  those  images,  but  introduced 
a  new  set  of  errors  of  their  own,  so  tl^t  very  little  was 
gained  by  that  mode  of  amplification.  Hence  many  of  the 
best  of  the  older  microscopists  (notably  Lbsuwbnhoke, 
q,v,)  made  some  of  their  most  valuable  discoveries  by  the 
use  of  the  simple  microscope ;  and  the  amount  of  excellent 
work  thus  done  surprises  every  one  who  studies  the  history 
of  microscopic  inquir}  This  was  still  more  the  case,  as 
abready  stated,  when  Uie  use  of  single  lenses  of  very  short 
focus  was  superseded  by  the  introduction  of  the  Wollaston 
doublet  And  the  substitution  of  these  doublets  for  the 
single  lenses  of  object-glasses,  while  the  single  lens  of  the 
eye-glass  was  replaced  by  a  Herschers  aplanatic  doublet, 
and  the  field-glass  was  a  convex  lens  whose  two  curves  had 
the  proportion  of  1 : 6  (the  form  of  least  spherical  aberra- 
tion), constituted  the  greatest  improvement  of  which  the 
instrument  seemed  capable  in  pre-achromatic  times.^ 

It  has  been  only  within  the  last  sixty  years  (1820-30) 
that  the  microscope  has  undergone  the  important  improve- 
ment which  had  been  worked  out  by  Dollond  in  the 
refracting  telescope  more  than  sixty  years  previously,— 
namely,  the  correction  of  the  chromatic  aberration  of  its 
objectives  by  the  combination  of  concave  lenses  of  flint* 

- 1  This  combiiiation  was  made  in  the  first  microscope  of  -which  the 
^writer  became  possessed,  about  the  year  1880  ;  and  he  veil  recollects 
the  great  superiority  to  any  compound  microscope  of  the  old  construc- 
tion which  was  proved  bx  its  power  of  separating  the  lines  on  the 
Meiulaut  scale,  and  of  bringing  into  riew  the  details  of  the  structure  of 
animaleulee,  with  a  cleameM  that  only  an  achromatized  object-glaas 
conld  snrpasi. 
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glass  with  oonTez  lenses  of  crown,  while  their  spherical 
fibecratioii  is  corrected  by  the  combination  (as  in  Herschel's 
apknatic    doublet)  of  convex  and  concaye  surfaces  of 
different;  curvatures.     The  minute  size  and  high  curvature 
of  the  lenses  required  as  microscopic  objectives  were  long 
considered  as  altogether  precluding  the  possibility  of  success 
in  the  production  of  such  combinations,  more  especially 
as  the  conditions  they  would  have  to  meet  differ  altogether 
from  tho^    under    which   telescopic    object-glasses  are 
employed.    For  the  rays  from  distant  objects  tuL  upon  the 
latter  with  virtual  parallelism ;  and  the  higher  the  power 
required  the  longer  Is  the  focus  given  to  them,  apd  the 
smaller  is  the  deflexion  of  the  rays.    In  the  microscope^  on 
the  other  hand,  the  object  is  so  closely  approximated  to  the 
objective  that  the  rays  which  proceed  to  it  frcxn  the  latter 
have  always    a  very  considerable  divergence;  and   the 
deflexion  to  which  they  are  subjected  increases  with  that 
reduction  of  the  focal  length  of  the  objective  which  is 
the  necessary  condition  of  the  increase  of  its  magnifying 
power.    And    thus,   although    the    telescopic   '* triplet" 
worked  out  by  Dollond  (consisting  of  a  double-concave  of 
flint  glass,  interposed  between  two  double-convex  lenses  of 
crown)  can  be  so  constructed  as  to  be  not  only  completely 
aplanatio  (or  free  from  spherical  aberration)  but  almost 
completely  achromatic  (or  free  from  chromatic  aberration)^ 
this  construction  is  only  suitable  for  microecopic  objectives 
of  long  focus  and  small  angular  aperture^  the  rays  falling 
on  which  have  but  a  very  moderate  divergence.    And 
though,  as  will  presentiy  appear,  some  of  the  early  attempts 
at^  the  achromatization  of  the  microscope  were  made  in 
this  direction,  it  was  soon  abandoned  for  other  phtns  of 
construction,  which  were  found  to  be  alike  theoretically 
and  practically  superior. 

It  seems  to  have  been  by  Professor  Amici,  then  of 
Modena,  about  1812,  that  the  first  attempts  were  made  at 
the  achromatization  of  microscopic  objectives ;  but,  these 
attempts  not  proving  successful,  he  turned  his  attention  to 
the  production  of  a  reflecting  microscope^  which  was  a 
decided  improvement  upon  the  non-achromatized  compound 
microscopes  then  in  use.  In  the  year  1820,  however,  the 
subject  was  taken  up  by  Selligues  and  Chevalier  of  Paris, 
who  ladopted  the  plan  of  superposing  three  or  four  com- 
binations, each  consistii^  of  a  douUe-convex  of  crown 
Demented  to  a  plano-concave  of  flint.  The  back  combina- 
tion (that  nearest  to  the  eye)  was  of  somewhat  lower  power 
than  those  placed  in  front  of  it^  but  these  kst  were  all  of 
fhe  same  focus,  and  no  attempt  was  made  by  these  opticians 
to  vary  the  construction  of  tiie  several  pairs  thus  united, 
BO  as  to  make  them  correct  each  others'  aberrations. 
Hence,  although  a  considerable  magnifying  power  could 
be  thus  obtained,  with  an  almost  complete  extinction  of 
chromatic  aberration,  the  aperture  of  these  objectives 
could  not  be  greatiy  widened  without  the  impairment  of 
the  distinctness  of  the  image  by  a  "ooma"  proceeding 
from  uncorrected  spherical  aberration. 

In  ignorance,  it  would  appear,  of  what  was  being  done 
by  the  Paris  opticians,  and  at  the  instigation  of  Druoring 
(a  scientific  amateur),  Mr  Tulley — ^wefi  known  in  London 
as  an  able  constructor  of  telescopic  objectives — ^began, 
about  the  year  1824,  to  work  object-glasses  for  the  micro- 
scope on  the  telescopic  plan.  After  many  trials^  he 
succeeded,  in  1825,  in  producing  a  triplet  of  ^  inch  focus, 
admitting  a  pencil  of  18%  which  was  so  well  corrected  aa^ 
to  perform  very  satisfactorily  with  an  eye-piece  giving  a 
magnifying  power  of  120  diameters.  He  afterwards  made 
a  similar  triplet  of  shorter  focus,  which,  when  placed  in 

*  It  if  doe  to  Mr  JoMph  J.  Lljter  to  mtntion  that  Tallay'a  final 
noeaM  with  thia  loir  power  aeama  to  hara  ba«n  attained  bj  working 
on  a  aoginatloa  givaa  him  bj  that  gantlaman.  Baa  MontJdu  Micro, 
— *-l  /<wnM<,  vol.  iiU  (1870),  p.  IZL  ' 


font  of  the  previous  one^  bereased  the  angle  of  the  trans^ 
fflitted  penal  to  88*,  and  bore  an  eye-piece  giving  a 
magnifying  power  of  SOO  diameters.  These  triplets  are 
said  l^  Mr  Boss  to  have  never  been  exceeded  by  any  simikr 
combinations  for  accurate  correction  throughout  the  field. 

Having  come  into  possession,  at  the  end  of  1826,  of 
an  objective  of  Chevalier's  construction,  Mr  J.  J.  Lister 
carefiUly  examined  its  properties,  and  compared  them  with 
those  of  Tulley  s  triplets ;  and  this  comparison  having  led 
him  to  institute  further  experiments  he  obtained  results 
which  were  at  first  so  conflicting  that  they  must  have 
proved  utterly  bewildering  to  a  less  acute  mind,'  but  which 
flnally  led  him  to  the  enunciation  of  the  principle  on  which 
all  the  best  microscopic  objectives  are  now  constructed. 
For  he  discovered  thJeit   the  performance  of  such  com- 
posite objectives  greatiy  depends  upon  the  relative  position 
of  their  component  combinations, — the  effect  of  tiie  flint 
plano-concave  upon  the  spherical  aberration  produced  by 
the  double-convex  of  crown  varying  remarkably  according 
to  the  distance  of  the  luminous  point  from  the  front  of  the 
objectivo.     If  the  radiant  is  at  a  considerable  distance,  tl^ 
rays  proceeding  from  it  have  their  spherical  error  undec 
corrected ;  but^  as  the  source  of  light  is  brought  nearer  to 
the  glass,  the  flint  lens  produces  greater  proportionate 
effect^  and  the  under-correction  diminishes,  until  at  length 
a  point  is  reached  where  it  disappears  entirely,  the  ra}-8 
being  all  brought  to  one  point  at  the  coxgugate  focus  of 
the  lens.     This,  then,  is  one  aplanatic  focus.     If,  however, 
the  luminous  point  is  brought  still  nearer  to  the  glass,  the 
influence  of  the  flint  continues  for  a  time  to  increase,  and 
the  opposite  condition  of  over-correction  shows  itself.    But, 
on  still  further  approximation  of   the  radiant,  the   flint 
comes  to  operate  with  less  effect,  the  excess  of  correction 
diminishes  and  at  a  point  still  nearer  to  the  glass  vanishes 
and  a  second  aphmatic  focus  appears.     From  this  point 
onwards  under-correction  takes  the  place  of  over-correction, 
and  increases  till  the  object  touches  the  surface  of  the 
glass.     As  every  such  doublet^  therefore^  has  two  aplanatic 
foci  for  all  points  between  which  it  is  over-corrected,  while 
for  all  points  beyond  it  is  under-corrected,  the  optician  is 
enabled  to  combine  two  or  more  doublets  with  perfect 
security  against  spherical  error.    This  will  be  entirely 
avoided  if  the  rays  be  received  by  the  front  glass  from  its 
shorter  aplanatic  focus,  and  transmitted  through  the  back 
glass  in  the  direction  of  its  longer  aplanatic  pencil     By 
the  approximation  of  the  two  doublets  over-correction  will 
be  reduced,  while  their  separation  will  produce  under-cor- 
rection ;  and  thus,  by  merely  varying  the  distance  between 
two  such  combinations,  the  correction  of  the  spherical 
error  may  be  either  increased  or  diminished  according  to  a 
definite  rule.     Slight  defects  in  one  glass  may  thus  be 
remedied  by  simply  altering  its  position  in  relation  to  the 
other, — an  alteration  which  may  be  made  with  very  little 
disturbance    of    the  colour-correction.      This    important 
principle  was  developed  and  illustrated  by  Mr  Lister  in  a 
memoir  read  to  the  Boyal  Society  on  January  21,  1830, 
On  tame  Fropertiei  in  AchromaHe  Oldeet-glauet,  applieablt 
to  ths  Improvement  of  the  Mieroeecpe ;  and  it  was  by  work- 
ing on  the  lines  there  laid  down  that  the  three  London 
opticians    Boss,*  Powell,    and  James   Smith    soon   pro- 

*  Thoa  ha  found  that,  while  each  of  Cheralier'a  doublet  combina- 
tlona,  whan  uaad  ainglj,  praaented  a  "bur"  or  ''ooma"  ontwarda, 
thia  coma,  iuatead  of  being  exaggerated  by  the  comblnattoii  of  two  of 
thaat  donblata,  waa  nnoh  diminiahed.  On  the  other  hand,  whUe 
two  of  Tullejr'a  tripleta,  each  of  which  performed  adminbly  bj 
itaelf,  were  uaad  together,  the  imagea  of  all  objecia  not  in  the  eentr* 
praaented  a  atrong  bur  inwarda  with  an  under-oonection  of  colour. 

*  In  1837  Hr  Idater  gave  Mr  Boaa  a  projection  for  an  ol^jecUra  of 
I  inch  focua,  in  which  a  triple  troni  waa  combined  with  two  doubleta. 
The  great  auperiorltyof  thia  lena,  admirabljr  executed  bylCrRoaa,  caused 
him  to  adopt  its  plan  aa  the  standard  one  for  high  powers;  and  it  ia  sliU 
in  general  aia.— th«  back  lana  alio  bdng  aometimea  made  aa  a  triplet 
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dnoed  miflatosoopto  oljeetiTes  ihat  sgrpoaied  anj  Uiazl  ocm- 
stnieted  on  the  Oontinent^  while  the  flabnqoent  adoptum 
of  the  nine  prineilto  by  French  and  German  optiaan% 
ae  alio  hy  riofeeeor  Amid  ol  Florenoe^  aoon  xaind  their 
objeetirei  to  a  oorreiponding  lereL 

It  haa  proved  more  «dTantageoaf  In  nraetica  to 
make  the  several  componente  of  an  achromatic  objeetiye 
oorreet  each  othera'  aberrations  .than  to  attempt  to  render 
each  perfeefc  in  itself;  and  the  mode  inwidch  this  is 
tceomplidied  will  vary  with  the  focna  and  angular  apertore 
giTen  to  each  combination.  Thus,  while  a  single  "  telesoopio 
triplet  *  answers  very  well  for  the  lowest  powec  usually 
made  (4  inches  focus),  and  the  same  Jtlan  may  be  used — 
thou^  at  the  sacrifice  of  angular  ajperture— lor  olgectiyes 
ol  3  inches^  2  inches^  and  even  1  indi  focus^  the  best  per- 
formance cl  these  powers  requires  the  combination  of  two 
doublets.  And,  while  this  last  system  also  serves  for 
oljeetivee  ol }  inch  and  }  indi  of  low  angles  a  third  com- 
ponent Is  required  lor  giving  to  these  oljeetives  the 
spertnre  that  renders  them  most  serviceable^  as  well  as'for 
sU  higher  powers.  Instead  of  combining  three  achromatie 
doublet^  however^  many  makers  prefer  placing  in  front  a 
^SMNDonTez  of  erown,  and  adding  a  third  lens  of  crown  to 
the  doublet  at  the  back,  still  using  a  doublet  in  the  middle^^ 
the  whole  combination  thus  consisting  of.  six  lenses^  four 
<rf  crown  and  two  d  flint.  Further,  Mr  Wenham  has 
shown  that  Hm  whole  colour-coRection  may  be  effected  in 
the  middle  by  interposing  a  double  concave  of  dense  flint 
between  two  double^xnivex  lenses  of  crown, — ^the  back  lens, 
ss  well  as  the  fronts  being  then  a  plano-convex  of  crown, 
making  five  lenses  in  alL  This  plan  of  construction,  though 
smtable  to  oljeetives  of  modoate  angular  aperture^  and 
sdvantageooa  m  regard  to  compantive  simplicity  and 
economy  ol  oosstmction,  does  not  seem  so  well  adapted  for 
objectives  to  whidi  the  largest  attainable  aperture  is  to  be 
given, — these  being  usually  constructed  with  a  triplet  in 
front,  a  doublet  in  the  middle^  and  atriplet  at  the  bade,  so 
as  to  consist  of  eight  separate  lenses.  And  the  first-class 
constructors  of  achromatio  ol]jectives  in  the  United  States 
osnally  place  in  front  of  these^  in  their  highest  powers,  a 
single  plam^eonvez  of  crown,  by  the  addition  of  which  a 
greater  working  distance  can  be  obtained.  But^  as  every 
sach  addition  increases  the  liability  to  error  from  imper- 
fections in  the  centring  and  grinding  of  the  lenses  (as 
well  as  loss  ol  U^i  \q  the  partial  nflezion  of  oblique 
rays  from  their  surfaces),  it  is  obvious  that  the  most  eiact 
workmanship^  involving  a  propc^onate  costliness^  Is 
required  to  raing  out  the  full  effect  of  sndi  oomplex  con- 
struction. And  where  angular  aperture  is  regarded  as  the 
quality  of  primary  importance  it  will  be  usually  lound 
Inferable  to  have  recouse  to  objectives  constructed  on 
either  the  ''water"  or  the. "oil"  immersion  system,  td  be 
present]^  described. 

The  great  increase  thus  attained  in  ^  the .  perfection 
ol  the  corrections  of  microscopic  objectives  for  both 
■pheriScal  and  duromatio  aberration  of  course  rendered 
it  possible  to  make  a  correqxmding  Increase  in  their 
•ngokr  aperture.  The  minute  seeks  of  the  wings  of 
batterfliea  and  other  insects  were  naturally  among  the 
olgedts  much  examined;  and  it  was  soon  percdved  that 
cvtain  lines  and  other  markings  became  dearly  diecemible 
on  these  scales  with  oljectives  df  vdiat  was  then  considered 
large  an^  which  were  utterly  undistinguidiable  with 
ponrachromaiixed  microscopes  (however  hi^  their  magnify- 
ing power),  and  very  impetf  ecUy  shown  under  achromatio 
dgeettves  ol  small  angle.  .  Hence  these  stiales  came  to  be 
^  u  "test^tjects,"  for  judging  of  the  "definition  "  and 
"reedving  power"  ol  microeoopio  objectives^ — ^the  former 
n^erty  consisting  in  the  dCAmess^  diarpnesB^  and  freedom 
Bon  IsJae  cdonr  d  the  mloRwoqpio.ims^  ol  boundary 
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linei^  and  defjpendxDg  on  the  aceniacy  with,  which  the  aba^ 
rations  are  corrected,  while  the  latter  term  designates  that 
power  of  separating  very  doedy  approximated  markings 
which  is  now  known  to  be  a 
"function"  of  apertaret  The 
insect-scales  formerly  most  valued 
for  these  purposes  wero  those  d 
the  Marpkd  mmdam  (fig.  5)  and 
the  similarly  lined  soJes  ol  the 
Pciffommaim  argui  (asuie-blue), 
the  "battiedoor"  scales  of  the 
same  butterfly  (fig.  6),  the  ribbed 
scales  of  the  L^piUma  ioeckarina 
(sugar-louse),  and  the  minute  and 
peculiarly  marked  scales  of  the 
Lepidocfrtui  amncoUti  (fig.  7), 
commo^y  known  as  the  PodurtU 
The  writer  reoollects  the  time 
when  the  satisfactory  "resolu- 
tion" of  the  first  three  of  these 
tests  iRras  conddered  a  suffident 
proof  ol  tiie  goodness  of  even 
high-power  olgectives,  and  when 
the  Pocfuro-markings,  if  visible  at  all,  could  only  be  dis- 
tinguished as  strie.  The  further  opening-out  of  the 
.i^>wture^  however,  enabled  these  stris 
to  be  resolved  into  rows  of  "exclama- 
tion marks";  and,  while  there  is  still 
some  unc^^rtainty  as  to  the  predse 
structure  of  which  these  markingH  are 
the  qptical  expresdon,  practicsl  op- 
ticians are  generally  agmd  that  the 
Podnfo-scale  Is  very  useful  as  a  test 
lor  definition,  with  even  the  highest 
olgeetives^  tlum^  it  only  serves  as  a 
test  for  a  veiy  moderate  degree  of  re- 
edving power.  For  the  latter  purpoee 
it  has  been  completdy  superseded  by 
the  dosdy  approximated  markings  A 
the  silidfied  envdc^MS  of  certain 
diatoms  (which,  however,  show  them- 
sdves  in  very  Cerent  aspects  aooord- 
ing  to  th^  conditions  under  which  they  are  viewed,  figs. 
8-11),  and  also  by  lines  artificially  ruled  on  glassy  as  in 
Noberf  s  "tesfrplate,"  the  number 
ol  lines  in  the  nineteen  bands  ol 
vidiidi  is  stated  by  M.  Kobert 
to  rangQ  from  1060  to  10,000 
to  a  Fetfis  line^  while  Dr  Royston 
Elgott  gives  the  numbers  in  an 
BngUsh  indi  as  11,529  to  the  indi 
In  the  first  band^  and  112,6^^ 
in  the  nineteenth.  This  last 
dimendon  (as  vnll  afterwards 
appear)  approadiee  the  minimum 
diAance  at  which  sndi  markings 
are  theoretically  separable  by  any 
magnifying  power  ol  the  inicro> 
scope. 

The  enlargement  of  the  angle 
of  aperture  of  microscopic  ob- 
jectives and  the  greater  complete- 
neas  d  thdr  corrections,  whidi 
were  obtained  in  the  first  in.Piit7.---T«rt4kd6iomdnm 
*««•  I*  >•  iMloptioa  of  Mr  f^j^JS^^T^^ 
Listers  principles,  and  wero  de-  naie;  B,  amaU .aotto,  more 
monstrated  by  the  reedution  ol  ftintly  mwkad. 
the  test-oljects  then  in  use^  soon  rendered  sensible  an 
imperlection  In  tiieir  performance  under  certain  cueom- 
stanoee^  w^iioh  had  previous^  passed  unnoticed;  and  the 
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important  discovery  waa  made  by  Mr  Andrew  Robs  that 
a  veiy  decided  difference  exists  in  the  precision  of  the 
image  according  as  the  object  is  viewed  with  or  without 
a  covering  of  thin  glass,  as  also  according  lis  Uus  cover  is 
thin  or  thick.  ^  As  this  difference  increases  in  proportion 
to  the  widening  of  the  aoerture,  it  would  obviously  be  a 
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Fig.  11. 


Portions  of  Siliceous  ValTe  of  PUvrosigma  angulatum,  from  a  Photo- 
graph taken  by  Central  Illumination.    Hagnifked  2000  diameters. 

source  of  great  error  and  embarrassment  if  a  means  could 
not  be  found  for  its  rectification.  Its  optical  source,  how- 
ever, having  been  found  by  Mr  Ross  to  lie  in  the 
"negative  aberration"  which  is  produced  in  the  rays 
proceeding  from  the  object  to  the  front  glass  of  the  objec- 
tive by  the  interposition  of  the  plane-glass  cover,  and 
which  increases  with  its  thickness,  his  practical  ability 
enabled  him  at  th^  same  time  to  indicate  the  remedy, 
which  consists  in  under-correcting  the  front  lens  and  over- 
correcting,  the  two  pos- 
terior combinations,  and 
in  making  the  distance 
between  the  former  and 
the  latter  capable  of 
adjustment  by  means  of 
a  screw-collar,  as  shown 
in  fig.  12.  For  when 
the  front  pair  is  approzi-  3 
mated  most  nearly  to  the 
next,  and  its  distance 
from  the  object  is  in- 
creased, its  excess  of 
positive  aberration  is 
more  strongly  exerted 
upon  the  other  two  pairs 
than  it  is  in  the  con- Fio.  12. —Section  of  Adjusting  Achromatio 
trary  conditions,  and<>*>J*°*^l*"-  -^''^^^•'^l  J  ^'^'^•^ 
thus  neutralizes  the  negative  aberration  produced  by  the 
interposition  of  the  covering-glass.  This  correction  is  not 
needed  for  objectives  of  low  or  medium  power  and  small 
angle  of  aperture ;  but  it  should  always  be  provided  when 
the  angle  exceeds  50*, — ^unless  (as  is  now  generally  done 

^  Trant,  Soc  qfArt$»  toL  U. 


in  the  case  of  objectives  constructed  for  students'  uae) 
the  maker  adjusts  them  originally,  not  for  uncovered 
objects,  but  for  objects  covered  with  glass  of  a  standard 
thickness,  say  0*005  or  0*004  inch.  A  departure  from 
that  standard  to  the  extent  of  one  or  two  thousandths  of 
an  inch  in  either  direction,-  though  extremely  ii\jurioiis 
to  the  performance  of  objectives  whose  aperture  is  125*  or 
more,  scarcely  makes  itself  perceptible  in  those  of  90*  or 
100*.  And  the  same .  may  be  said  in  regard  to  tho 
immersion- objectives  .next  to  be  described,  which  are 
peculiarly  suitable  to  the  purposes  of  minute  histolocn'^ 
research. 

Iriimernon  Syttem, — It  was  long  since  pointed  out  by- 
Professor  Amici  that  the  introduction  of  a  drop  of  water 
between  the  front  surface  of  the  objective  and  either  the 
object  itself  or  its  covering-glass  would  diminish  the  loss 
of  light  resulting  from  the  passage  of  the  rays  from  the 
object  or  its  covering-glass  into  air,  and  from  air  into  the 
front  glass  of  the  objective.     It  was  obvious  to  him,  more- 
over, that  when  the  rays  enter  the  object-glass  from  water, 
instead  of  from  air,  both  its  refractive  and  its  dispersive 
action  will  be  so  greatly  changed  as  to  need  an  important 
constructive  modification  to  meet  the  new  condition.     This 
modification  seems  never  to  have  been  successfully  effected 
by  Amici  himself ;  but  his  idea  was  taken  up  by  the  two 
eminent  Paris  opticians,  MM.  Hartnack  and  Nachet,  who 
showed  that  the  application  of  what  is  now  known  as  the 
"  immersion  system  "  to  objectives  of  short  focus  and  large 
angular  aperture  is  attended,  not  merely  with  the  advan- 
tages expected  by  Professor  Amici,  but  with  others  pn  which 
he  did  not  reckon.     As  the  loss  of  light  by  the  reflexion  of 
a  portion  of  the  incident  rays  increases  with  the  obliquity 
of  their  incidence,  and  as  the  proportional  loss  is  far  smaller 
when  the  oblique  rays  pass  intv  glass  from  water  than 
when  they  enter  it  from  air,  the   advantage  of   increas- 
ing  the    angular    aperture    is    more    fully   experienced 
with  "  immersion  "  than  with  "  dry  "  objectives, — just  as 
Professor  Amici  anticipated.      But,  further,  the  immer- 
sion system  allows  of  a  greater  working  distance  between 
the  objective  and  the  object  than  can  be  attained  with  a 
dry  or  air  objective  having  the  same  angular  aperture; 
and  this  increase  affords  not  only  a  greater   freedom  of 
manipulation,  but  also  a  greater  range  of  "  penetration  " 
or  "focal  depth."     Further,  the  observer  is  rendered  so 
much   less  dependent  upon   the   exactness   of  his  cover- 
correction  that  it  is  found  that  water-immersion  objectives 
of  high  power  and  considerable  angular  aperture,  extremely 
well  adapted  for  the  ordinary  purposes  of  scientific  inves- 
tigation, can  be  constructed  witiiout  it,-*-a  small  departure 
from  the  standard  thickness  of  covering-glass  to  which  such 
objectives  are  adjusted  by  the  maker  having  scarcely  any 
effect  upon  the  distinctness  of  the  image.     It  is  now  the 
practice  of  several  makers  to  supply  two  fronts  to  objectives 
of -j^  or  y^j  inch  focus,  one  of  them  fitting  the  objective  for 
use  "  dry  "  (that  is,  in  air),  whilst  the  substitution  of  the 
other  converts  it  into  a  water-immersion  objective.     And 
in  the  objectives  constructed  on  Mr  Wenham's  S3r8tem  no 
change  in  the  front  glass  is  needed,  all  that  is  necessary  for 
making  them  work  as  immersion-lenses  being  a  yet  closer 
approximation  of  the  front  lens  to  the  second  combination, 
which  can  be  made  by  the  screw-collar. 

Within  the  last  few  years,  however,  the  immersion 
system  has  undergone  a  still  further  and  most  important 
development,  by  the  adoption  of  a  method  originally 
suggested  by  Mr  Wenham  (though  never  carried  out  by 
him),  and  independently  suggested  by  Mr  Stephenson  to 
Professor  Abbe  of  Jena,  under  whose  direction  it  was  first 
worked  out  by  Zeiss  (the  very  able  optician  of  Jena),  who 
has  been  followed  by  Powell  and  Lealand  of  London,  at 
well  as  by  several  other  constructors  of  achromatic  oljeo- 
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tidies  twill  ill  England  and  eliewliere,  with   eomplete 
saocttflb    Tliia  method  conaiats  in  the  replacement  of  Uie 
irater  pieTionsIj  interpoeed  between  the  coTering-glass  and 
the  front  glass  of  the  objectiye  by  a  liquid  having  the  same 
refractiTe  and  dispersiTe  powers  as  crown-glass,  so  that  the 
rays  issoing  at  any  angle  from  the  upper  j^lane  surface  of 
the  oovering-glass  shall  enter  the  plane  front  of  the  objec- 
tiTOy  without  any  deflexion  from  Uieir  straight  course,  and 
without  any  sensible  loss  by  reflexion, — even   the  most 
oblique  rays  that  proceed  from  the  object  keeping  their 
direction  unchanged  until  they  meet  the  back  or  convex 
surface  of  the  front  lens  of  the  objective.     It 'is  obvious 
that  all  the  advantages  derivable  from  the  system  of  water- 
immersion  will  be  still  more  thoroughly  attained  by  this 
system  of  "  homogeneous  "  immersion,  provided  that  a  fluid 
can  be  obtained  which  meets  its  requirements.     After  a 
long  course  of  experiments,  Professor  Abbe  found  that  oil 
of  cedar  wood  so  nearly  corresponds  with  crown-glass,  alike 
in   refractive  and  in  dispersive  power,  as  to  serve  the 
purpose  extremely  well,  except  when  it  is  desired  to  take 
special  advantage  of  the  most  divergent  or  marginal  rays, 
oil  of  fennel  bong  then  preferable.     There  are,  however, 
strong  objections  to  the  use  of  these  essential  oils  in  the 
ordinary  work,  of  research ;  and  it  seems  not  unlikely  that 
a  solatioa  of  some  one  or  more  saline  substances  will  be 
found  more  suitable.    In  addition  to  the  benefit  conferred 
by   ihe  water-immersion    system,  and  more  oompletJy 
attained  with  the  homogeneous,  it  may  be  specially  pointed 
out  that,  as  no  correction  for  the  thickness  of  the  covering- 
glass  is  here  required,  the  microsoopist  can  feel  assur^ 
that  he  has  such  a  view  of  his  object  as  only  the  most  per^ 
feet  cesreetion  of  an  air-objective  can  afford.     This  is  a 
matter  of  no  small  importance,  for  while,  in  looking  at  a 
known  object,  the  practised  microecopist  can  so  adjust  his 
air-olgective  to  the  thickness  of  its  covering-glass  as  to 
bring  out  its  best  performance,  he  cannot  be  sure,  in  regard 
to  an  unknown  object,  what  appearances  it  ought  to  pre- 
sent, and  may  be  led  by  imperfect  coveiHxnrrection  to  an 
erroneous  conception  of  its  structure. 

It  hts  bMn  FBoently  argued  that,  as  tb«  alichtait  variation  in  the 
Tefractiva  index  of  eitiier  tha  immarrion  linia  or  the  oovaring-glaaa, 
a  clian^  of  eTo-piecas,  or  the  leaat  alteration  in  the  length  of  the 
bod j~m  a  wwd,  any  drciimstaneea  diifering  in  the  iligSteat  defn«e 
from  thoae  under  which  the  objeetive  waa  correoted— mnat  affeot 
the  performasoe  of  hom^gazieona-immmion  olgeotivea  of  the  highest 
eUaa.  they  ahodd  atiU  be  made  a^natable.  The  truth,  of  this 
contantion  can,  no  doubt,  be  proved,  not  only  theoretically,  but 
practically,— the  fntrodoetian  «f  the  adtfoatment  enabling  an  experi- 
enced manipalator  to  sttdn  the  hi^MSt  degree  of  perfection  in  the 
exhibition  of  many  mounted  olgaeti^  which  cannot  be  so  well  shown 
with  objeetivee  in  fixed  aettinga  Bat  it  may  well  be  qneetioned 
whether  it  ia  likelv  to  do  the  same  asnrice  in  Uie  hands  of  an  mdi- 
nary  working  hi-'ologiat,  and  whether  the  ecientifio  inveatigator  will 
not  find  it  preferable,  when  naing  theee  objeetivee,  to  aocept  what  their 
maker  haa  fixed  as  their  point  of  beet  performance.  Thn  principal 
eoorce  of  error  in  hia  employment  of  them  liee  in  the  thickneee  of  the 
optieal  eectiott  of  the  olneot;  for  the  raya  proceeding  from  ita  deeper 
plane,  haring  to  paaa  through  a  medium  intervening  between  that 
pUne  and  the  cover-glaea,  whoee  refractive  and  diaperaive  indioea 
difier  from  thoee  of  the  gUaa  and  immeraion-flmd,  cannot  be 
Vronght  to  ao  accurate  a  focoa  aa  thoee  proceeding  from  the  plane 
mmediately  beneath  the  corer-glaai.  The  remedy  for  this,  how- 
cTer,  aeema  to  lie  rather  in  making  the  preparation  aa  thin  aa 
poaaible  than  in  the  introduction  of  what  is  likely,  in  any  but  the 
moat  ekilfol  and  experienced  hands,  to  prove  a  new  eonrce  of  error. 
Every  one  who  haa  examined  mnaeolar  fibre,  for  example,  nnder  a 
dry  objective  of  very  high  power  and  large  aperture,  well  knowi 
that  eo  ^reatan  alteration  ia  produced  in  ita  aanect  by  the  alighteet 
change  m  either  the  focal  adjustment  or  the  cover-correction 
that  it  is  impoaaible  to  say  with  certainty  what  are  the  appear- 
aneea  which  give  the  moat  correct  optical  expreesion  of  ita  structure. 
This  betn^  a  matter  of  judgment  on  the  part  of  each  obeerver,  it 
seoma  obnooa  that  the  nearest  approach  to  a  correct  view  will  be 
]wobabIj  giyen  b^  the  focal  ac^ustment  of  the  beet  homogeneous 
munersion-objeetivee,  in  fixed  eel '  ings,  to  the  plane  of  the  prepare- 
tioA  imnediately  beneath  the  cover-glau  (see  /our.  Sop.  Mteroi. 
80^,  USa,  pp.  407,  854,  90e). 


In  every  particular  in  which  the  wftter^aMnersiflo 
system  is  superior  to  the  dry,  it  is  itself  surj^ssed  hj 
tibe  oil  or  other  homogeneous  system,  the  onticipa* 
tions  of  those  by  whom  it  was  suggested  being  thus  f;Uly 
realized.  But  the  advantages  already  spoken  of  as  deriv- 
able  from  the  use  of  the  "  immersidn  system  "  are  altogether 
surpassed  by  that  which  the  theoretical  studies  of  Professor 
Abbe  have  led  him  to  assign  to  it,  and  of  which  he  has 
practically  demonstrated  its  possession.  For  he  has  shown 
(as  will  be  explained  below)  that  the  interposition  of  either 
water  or  oil  so  greatly  increases  the  real  "  aperture "  of 
the  oljective  that  immersion-objectives  may  be  constructed 
having  a  far  greater  virtual  aperture  than  even  the  theo- 
retical nmximum  (ISO**)  of  the  angular  aperture  of  an 
air-objective. 

The   same   eminent  physicist,   working  on    the  basis 
supplied  by  the  mathematical  investigations  of  Professor 
Helmholts  and  himself  on  the  undulatory  theory  of  light, 
has  further  established  an  entirely  new  doctrine  in  regard 
to  the  production  of  highly  magnified  representations  of 
closely  approximated  markings.     All  that  has  hitherto 
been  said  of  the  formation  of   images  by  the  compound 
microscope  relates  to  such  as  are  produced,  in  accordance 
with  the  laws  of  refraction,  by  the  alteration  in  direction 
which  the  light-rays  undei^  in  their  passage  through  the 
lenses  interiK»sed  between  Sie  object  and  the  eye.     These 
dioptric  images,  when  formed  by  lenses  free  from  spherical 
and  chromatic  aberration,  are  geometrically  correct  pictures, 
truly  representing  the  appearances  which  the  objects  them- 
selves would  present  were  they  enlarged  to  the  same  scale 
and  viewed  under   similar  iUumination.     And  we  seem 
justified,    therefore,   in   drawing  •  from    such  microscopic 
images  the  same  conclusions  in  regard  **o  the  objects  they 
picture  as  we  should  draw  from  the  direct  vision  of  actual 
objects  having  the  same  dimensions.  The  principal  source  of 
error  in  such  interpretations  arises  out  of  uie  "interference  " 
to  which  the  rays  of  light  are  subjected  along  the  edges  of 
the  minute  objects  through  which  they  pass,  or  along  any 
such  lines  or  margins  in  tiieir  inner  part  as  are  sufficiently 
opaque  to  throw  a    definite  shadow.    For  every  such 
shadow  must  be  bordered,  more  or  less  obviously,  by  inter- 
ference- or  diffraction-spectra;  and  thus  the  images  of 
strongly-lined  objects  with  very  transparent  intermediate 
spaces  may  be  so  troubled  or  confused  by  these  "  diffraction- 
spectra  "  as  to  render  it  very  doubtful  what  interpretation 
is  to  be  put  upon  their  appearances. 

A  good  example  of  this  kind  is  afforded  by  the  scales  of  the 
gnat  or  moaquito,  which  are  composed  of  a  very  delicate  double 
membrane,  strengthened  by  longitudinal  ribs  on  both  sides,  those 
of  the  opposite  ndee  Uniting  at  the  broad  end  of  the  scale,  where 
they  generally  terminate  aa  bristle-ehaped  appendagea  beyond  the 
intermediate  membrane.  These  are  croesed  by  fine  markings,  which 
are  probably  ridge-like  corrugations  of  the  membrane^  common  to 
both  sidee  of  the  scale.  Between  each  pair  of  longitudinal  ridges 
there  may  be  seen,  under  certain  adjustments  of  focus  and  illumi- 
nation, three  uniform  parallel  rows  of  beads,  which  hare  been 
supposed  to  repreeent  a  true  structure  in  the  membrane.  Bv  Dr 
'Woodward  (colonel  in  the  United  Stetee  army),  howerer,  it  has  been 
ij^own  that  tUa  beaded  appearance  is  merely  the  result  of  the  "inter- 
feroncea  "  produced  by  the  longitudinal  and  transvcrso  lines  of  the 
scale.  For  the  longitudinal  diffraction-lines  are  clearly  seen,  alike 
in  the  microecopic  image  and  in  photographs  (fig.  18),  to  extend  into 
empty  apace  beyond  me  contour  of  the  scales,  almost  aa  far  as  the 
enos  of  the  bristles  in  which  the  parallel  ribs  terminate;  and 
they  vary  in  number  with  the  varying  obliquity  of  illumination,  so 
that  in  the  same  scale  two,  three,  four,  or  even  fire  rows  of  beads 
can  be  seen  and  photographed  at  pleanun>,  in  every  intercosUl 
space.  ^ 

Every  microecopist  who  has  worked  much  with  high 
powers  is  well  aware  of  the  difficulty  of  distinguishing 
between  real  and  spectral  markings,— a  difficulty  which  can 
only  be  overcome  by  training  and  experience.     It  seems, 
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howeyer,  to  have  been  sow  fully  ascertained  by  Pro- 
fessor Abbe  that  it  is  only  through  such  diffraction-spectra 
that  the  microscope  can  make  us  acquainted  with  the 
minutest  structural  features  of  objects,  since,  according 
to  the  ^culations  of  Professor  Helmholts^  and  himself 
(based  on  the  constants  of  the  undulatory  theory),  no 
amount  of  magnifying  power  can  sepaiate  dioptrically  two 
lines,  apertures,  or  markings  of  any  kind,  not  more  than 
YTUV  ^^  ^^  ^^^  apart.  The  visual  differentiation  or 
''resolution  "  of  lines  or  other  markings  whose  disUmce  lies 


their  diffraction-spectra,^  and  that  the  confidence  to  1m 
placed  in  the  latter  class  of  representations  will  be  greater 
«tn  proportion  to  the  completeiess  of  the  recombination  of 
the  separated  interference-spectra,  which,  again,  wiu.  be 
proportional  (accurate  correction  of  the  aberrations  being 
assumed)  to  the  aperttire  6{  the  objective.* 

The   combined   advance   of   scientific    theory   and     <^ 
practical  skill  in  the  application  of  it  have  now  brought 
up  the  compc^ind  achromatic  microscope  to  an  optical  per- 
fection that  renders  it  capable  of  actually  doing  almost 
everything  of  which,  in  the  present  state  of  optical 
theory,  it  can  be  regarded  as  capable.     The  resolution 
of  Nobert's  nineteenth  band,    having  112,595   lines 
to  an  inch,  which  was  long  regarded  as  the  crux  of 
microscopists,  is  now  found  so  easy  as  to  leave  little 
i  room  for  doubt  that,  if  a  new  test  were  obtainable 
having  the  minimum  visibile  of  118,000  lines  to  the 
inch,  an  oil-immersion  objective  would  be  found  to 
resolve  it     But  the  experience  of  the  past  makes  it 
evident  that,  as  no  limit  can  be  set  to  the  advance 
of  optical  theory,  results  yet  more  remarkable  may  be 
still  expected  to  arise,  every  such  advance  being  turned 
Tio.  18.— Scale  of  9iut,  shoving  Beaded  Merkinnprodaoed  bj  Diflhtetkm;    to  account  by  the  practical  skill  which  experience  has 
„'^"*  *  ^<>*<«™pb  by  Colonel  Dr  Woodward.  now  enabled  the  best  constmctors  of  achromatic  ob- 

jectives to  attain.' 


wiihin  that  limit  is  entirely  the  result  of  "  interference,"- 
the  objective  receiving  and  transmitting^  not  only  dioptric 
rays,  but  ^e  inflected  rays  whose  course  has  been  altered 
in  their  passage  through  tne  object  by  the  peculiar  disposi- 
tion of  its  particles,  and  combining  these  rays  into  a  series 
of  diffraction-spectra,  the  number  and  relative  position  of 
which  bear  a  relation  to  the  structural  arrangement  on 
which  their  production  depends.  If  the  objective  be  per- 
fectly corrected,  and  all  Uie  diffraction-spectra  lie  within 
its  field,  theee  will  be  recombined  by  the  eye-piece  so  as  to 
form  a  secondary  or  *'  diffraction  "  image,  lying  in  the  same 
plane  with  the  dioptric  image,  and  coinciding  with  it,  while 
filling  up  its  outlines  by  supplying  intermediate  details. 
But  where  the  markings  (of  whatever  nature)  are  so  closely 
approximated  as  to  produce  a  wide  dispersion  of  the  inter- 
ference-spectra, only  a  part  of  them  may  fall  within  the 
range  of  the  objective ;  and  the  recombination,  of  these  by 
the  eye-piece  may  produce  a  diffraction-image  differing 
more  or  less  completely  (perhaps  even  totally)  from  the 
real  structure;  while,  if  they  should  lie  entirely  outside 
the  field  of  the  objective,  no  secondary  or  diffraction  image 
"Will  be  produced.  And  thus,  while  the  general  form  of 
BOoh  an  object  as  a  diatom -valve  may  be  correctly  givep  in 
a  dioptric  image,  its  surface  may  appear  quite  unmarked 
under  an  objective  of  small  aperture,  however  great  its 
magnifying  power,  though  covered  with  regularly  disposed 
markings  when  seen  through  an  objective  of  wider  aperture 
with  perhaps  only  half  the  magnifying  power. 

It  ii  obvious,  however,  that,  while  the  dioptric'  image 
represents  the  actual  object,  the   diffraction-image  thus 
formed  by  the  reunion  of  a  portion  of   the  interference 
pencils  is  only  an  optical  expression  of  the  result  of  their 
partial  recombination,   which   may   represent    something 
entirely  different  from  the  real  structure.     For  it  has  been 
proved  experimentally,  by  placing  finely-ruled  gratings  in 
the  position  of  objects,  and  by  limiting  the  apertures  of 
olj^^s  bv  diaphragms  with  variously  disposed  perfora- 
tions, that  the  same  arrangement  of  lines  shall  be  presented 
to  the  eye  by  differently   lined   surfaces,  and  different 
arrangements  by  similarly  lined  surfaces^  according  to  the 
nnmtes  and  relative  positions  of  the  reunited  n>ectTa. 
Hence  it  is  clear  that  there  must  be  an  essential  di&ronoe 
in  character  and    trustworthiness    between  the    images 
dioptrically  formed  of  the  general  outlines  and  larger 
details  of  microscopic  objects  and  those  representations  of 
their  finer  details  which  are  given  hj  the  recombination  of 


Tbe  ppogreadve  improvements  thni  effected  in  the  conatmction 
of  microflcopic  rbieetivea  bare  been  accompanied  by  othep  iraprore- 
menta,  alike  in  the  optical  and  in  tbe  mechanical  arrangements  by 
which  the  beat  nerformance  of  these  objectives  can  be  secured;  and 
it  will  be  desirable  now  to  describe  in  snocession  the  most  appro\  ad 
forms  of  the  eye-piece,  the  objectire,  and  the  illuminating  appa-itus 
respectively,  and  then  those  of  the  instrument  as  a  whole,  point- 
ing out  the  special  adaptireneas  of  each  to  the  requirements  of 
different  classes  of  scientific  investigators. 

Etk-Pixois. 
It  very  early  became  obvious  to  those  who  were  engaged  in 
the  achromatuation  of  microscopic  objectives  that  their  beat 
performance  was  obtained  when  the  image  given  bj  them  was 
farther  enlarged  by  the  ejre-piec«)  known  as  the  Hujgenian,  as 
having  been  devised  by  Huymns  for  his  telescopes.  ft  consists 
of  I.W0  plano-convex  lenses  (£B  anrd  FF,  fig.  4),  with  their  plane 
sides  towards  the  eye ;  fbec .  are  placed  at  a  distance  equal  to  half 
the  sum  of  their  focal  lengths,— or,  to  speak  with  more  precision, 
at  half  the  aqm  of  the  foctu  length  of  the  eye-glass,  and  of  the  dia- 
tanoe  from  the  field-^lass  at  which  an  image  of  tbe  object-glass 
would  be  formed  by  it  A  "stop"  or  diaphragm  BB  must  be 
placed  between  the  two  lenae^  in  tiie  visual  focus  of  the  eye- class, 
which  ii,  of  course,  the  position  wherein  the  image  of  the  object 
will  be  formed  by  the  rays  brought  into  oonvorffcnce  by  their 
passage  through  the  field -glass.  Hay  gens  devised  this  arrange^ 
ment  merely  to  diminish  the  sttherical  aberration  ;  but  it  was  subse- 
quently shown  by  Boscovich  that  the  chromatic  dispersion  w«s  also 
in  great  part  corrected  by  it  Since  the  introduction  of  achromatic 
object-glaaaea  for  (tompound  mlcroecopes,  it  has  been  further  shown 
tlfllt  nearly  all  error  may  be  avoided  by  a  slight  over-correction  of 
these,  so  that  the  blue  and  red  rays  may  bo  caused  *o  enter  the 
eye  in  a  parallel  direction  (though  not  actually  coincident),  and 
thus  to  produce  a  colourless  imsgo.  Thus  1  Jt  K,  M,  N  (fig.  14)  repre- 
sent the  two  extreme  ravs  of  three  pencils,  which  without  the 
field -glass  would  form  a  blue  image  convex  to  the  eye-glass  at  BB, 
and  a  red  one  at  BB  ;  then,  by  the  intervention  of  the  field -glass, 
a  blue  image  concave  to  the  eye-glass  is  formed  at  B'B',  and  a  red 


^  Thus  it  is  still  a  moot  point  whether  the  microeoopio  appear- 
een  in  the  siliceous  valves  of  diatoms  (figs.  8-11)  aie  tbe 
optical  representations  of  derations,  deprewions,  or  perforations,  or 
of  internal  molecular  arrangements  not  Involving  any  inequality  of 
surface. 

•  This  doctrine  was  first  fully  developea  oy  Professor  Abbe  in  ths 
Areki9  /^  Micntk.  Anatomis,  vol  ix.  (1874),  and  U  more  fully  ex- 
pounded in  his  subsequent  contributions  to  Jotir,  Ro$,  Jiicroi.  Soc 
Bee  slso  tbe  papers  of  Mr  BUphenson  and  Kr  Crisp  in  that  Journal/ 
aad  hi  the  preceding  lionthlp  MicroM»opical  JwnuU, 

'  Any  good  workman  can  now  make  by  the  doten  such  small-angled 
2  inch  oljectlves  as  Mr  A.  Boss  produced  with  much  pains  and  Ubour 
fifty  years  ago.  It  was  not  unta  1844  that,  with  the  honourable 
•mulation  of  surpsssing  what  Professor  Amid  had  then  accomplished, 
he  produced  a  A  hudi  of  185*,  which,  by  taking  advantage  of  some 
vary  heavy  fUnt-^ass  he  had,  he  afterwards  incnased  to  170*. 
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Mi6  at  Ml\    As  th«  focus  of  tho  aje-glass  is  ahortsr  for  bias  nya 

thAn  for  red  nys  W  just  tho  difference  in  the  place  of  these  imsfea, 

tboir  rays,  after  refnction  by  it,  enter  the  eye  in  a  pandlel  direction, 

Mid  prcwlnce  a  picture  free  from  false  colour.     If  the  ol^ject-glsss 

hnd  been   rendared  perfectly 

achromatic,    the    blue    raya, 

after    paadng    through    the 

field-ffUaa,   would  hare  been 

broQ^t  to  a  focus  at  h,  and 

thr  red  at  r ;  so  that  an  error 

'would    be    producedi   which 

would  hare  been  increased  in- 
stead of  being  corrected  by  the 

eyo-g^aaB.    Another  adrantage 

oc   a   well-constructed   Huv- 

^enian   eye-piece  is  that  the 

image  produced  by  the  meet- 
ing of  tlie  rays  siter  passing 

through  the  field-glaas  is  by  it 

rendered  concare  towarda  the 

eye-fl^ASS  instead  of  conrex, 

so  that  erery  part  of  it  may 
be  in  focus  at  the  same  time, 
and  the  field  of  Tiew  thereby 

rendered  flal*  ,^^^^^^^^^^^^^^^^^^^ 

Two  or  more  Huygenianeye-  -J^^^^^^^^^^^^^^^ 
pieces,  of  different  maimify.^Si'*--^/^!®*  ^J  Huygenian  By^ 
STSwSs,  kno^  asT^  A  ^^'  ***P*S,  %  Ovr<k»rrectod 
^.^STSLa^rSpph^Vith  Microscopic  Objective., 
a  compound  microscone.  The  utility  of  the  higher  powers  will 
mainly  depend  upon  the  excellence  of  the  objectives  ;  for,  when  an 
achromatic  combination  of  small  aperture  which  is  sufficiently  well 
eorreoted  to  perform  very  tolerably  with  a  "low"  or  "shaUow" 
eye-niece  is  used  with  an  eye-piece  of  higher  magnifying  power  (com- 
monly spoken  of  as  a  "  deeper  "  one),  the  image  may  lose  more  in 
brightness  and  in  definition  than  is  ffuned  by  its  amplification,  while 
the  image  given  by  an  objective  of  large  angular  aperture  and  very 
nerfSact  correction  ahall  sustain  so  little  loss  of  lifht  or  of  definition 
by  "  deep  eye-piecing  "  that  the  increase  of  maaufying  power  ahall 
be  almost  cleafgain.  Hence  the  modes  in  which  different  objectives 
of  the  «me  power,  whose  performance  with  shallow  eye-piecea  is 
nearly  the  same,  are  respectively  affected  by  deep  eye-pieces  afford 
a  good  test  of  their  respective  merits,  since  any  defect  in  the  correo- 
tions  is  sure  to  be  brought  out  by  the  higher  amplification  of  the 
image,  whUe  a  deficiency  of.  aperture  is  manifested  by  the  want  of 
Ikht  The  working  microscopist  will  generally  find  the  A  eye- 
pieee  most  suitable,  B  being  occasionally  employed  when  a  greater 
power  is  required  to  separate  details,  whilst  Cand  others  still  deeper 
are  nselU  for  the  jmrpose  of  testing  the  goodness  of  objectives,  or 
for  special  investigations  requiring  the  highest  amplification  witi^ 
otirjectivee  of  the  finest  quality.  But  he  can  commit  no  greater 
error  than  habituaUy  to  use  deep  eye-pieces  for  the  purposes  of 
sdentifie  reaearch,  eenecially  when  (as.  in  the  studv  of  living 
objecta)  long-continued  and  unintermitted  observation  is  neceaaary. 
For  the  visual  strain  thus  occasioned  is  exactly  like  that  resultiDg 
from  the  habitual  use  of  magnifying  spectacles  in  reading,  requir- 
ing the  book  to  be  held  within  2  or  8  inches  of  the  eyei  And 
all  experience  shows  that  this  feeling  of  strain  cannot  be  dia- 
roATded,  without  the  most  ixgurious  consequences  to  vision. 

For  viewing  Urge  flat  objects,  such  aa  transverse  sections  of  wood 
or  of  £chinu$  spines,  under  low  magnifying  powera,  the  eye-piece 
known  aa  Kelfner's  may  be  employed  witn  advantage.  In  this 
eonstmction  the  field-glasa,  which  is  a  double-convex  lena,  is 
placed  in  the  focus  of  the  eye-||laas,  without  the  interposition  of  a 
diaphragm ;  and  the  eye-glaas  is  an  achromatio  combination  of  a 
plano-concave  of  flint  with  a  double-convex  of  crown,  which  is 
aUghtly  under-corrected,  so  as  to  neutralise  the  over-correction 
iKiven  to  the  objectives  for  use  with  Huygonian  eye-pieces.  A 
flat  weU-illuminated  field  of  as  much  aa  14  inchea  in  diameter 
may  thus  be  obtained  with  very  little  loss  of  lifht ;  but,  on  the 
other  hand,  there  is  a  certain  impairment  of  defining  power,  which 
renders  the  Kellner  e;^e-piece  unsuitable  for  objects  presenting 
minute  structural  details ;  and  it  is  an  additional  objection  that 
the  smallest  speck  or  smear  upon  the  surface  of  the  field-glaas  ia 
made  so  unpleaaantly  obvioua  that  the  most  careful  cleansing  of 
that  anrfiue  is  required  every  time  that  this  eye-piece  is  used. 
Hence  it  is  better  fitted  for  the  occasional  display  of  objects  of  the 
character  already  specified  than  for  the  ordinary  wants  of  the 
woridnff  microeoopist. 

SoUdeye-pieces,  consisting  of  cylinders  of  elass  with  convex  ends, 
are  sometimes  used  in  place  of  the  Huygenian,  when  high  msgni- 
Mig  power  is  required  for  testing  the  performance  of  objectives. 
The  lower  surface,  which  hssthe  leaser  convexity,  serves  as  a 


field-glas%  while  the  imsM  formed  bv  this  is  magnified  by  tha 
highly  convex  npper  surface  to  whicn  the  eye  is  applied,— the 
advantage  derivable  ttom  this  construction  lying  in  the  abolition  of 
the  plane  surfaces  of  the  two  lenses  of  the  ordinary  eye-piece.* 

A  " positive"  or  Bamsden's  eye-piece— in  which  the  field-glass, 
whose  convex  side  is  turned  upwards,  is  placed  so  much  nearer  the 
eye;glass  that  the  image  formed  by  the  otgective  liee  below  instead 
a  above  it— was  formerly  used  for  the  purpoee  of  micrometry,— a 
divided  ^Uss  being  fitted  in  the  exact  plane  occupied  by  the  image, 
so  that  Its  aoale  and  that  image  are  both  magnified  together  by  tne 
lenaea  intenwsed  between  them  and  the  eye.  The  same  end,  now- 
ever,  may  be  so  readily  attained  with  the  Hurflenian  eye-piece 
that  no  essential  advantage  is  gained  by  the  use  of  uat  of  Ramsclen, 
the  field  of  which  is  distinct  only  in  its  centre. 

OBJicrryis. 

It  has  been  seen  that  one  of  the  principal  points  in  the  con- 
struction, of  microscopic  objectives  to  which  the  attention  of  their 
makers  has  been  constantly  directed  has  boon  the  enlargement 
of  their  "aperture," — this  term  being  understood  to  mean,  not 
their  absolute  opening  as  expresaed  by  linear  measure,  but  their 
capacity  for  receiving  and  bringing  to  a  remote  conjugate  focua  the 
ra}'s  diverging  ttom  the  several  pointa  of  a  near  object  The  aper- 
ture of  an  objective  has  been  usually  estimated  oy  its  "angle  of 
aperture," — that  is,  by  the  doffree  of  oivei^nce  of  the  most  extreme 
rays  proceeding  from  the  axial  point  of  the  object  to  the  margin  of 
the  objective  (fi^.  16)  which  take  part  in  the  formation  of  the 
image.  It  is  pointed  out,  however, 
by  Profoasor  Abbe  that,  in  the  caao 
of  single  lenaea  uaed  as  objectives, 
their  aporturea  are  really  propor- 
tional, not  to  their  respective  angles 
of  aperture,  but  to  the  ratio  between 
the  actual  diameter  or  clear  opening 
of  each  to  its  focal  distance,  a  ratio 
which  is  simply  expressed  by  the 
sine  of  ita  aemiangle.  And  &  the 
caao  of  combinationa  of  lenses  it  can 
be  demonstrated  mathematically  that 
their .  respective  apertures  are  de- 
terminable—other  conditiona  being 
the  aame— by  the  ratio  of  the  dia- 
meters of  their  back  lenaes,  so  far  as  Fio.  15.— Section  of  Achromatio 
these  are  really  utilized,  to  their  Object-Glass,  composed  of 
respective  focal  lengths,— this  ratio  three  pairs  of  (flint  and 
being  expressed,  as  before,  by  tho  sine  ««>vn)  !•"«.  abc  is  ito  angU 
of  the  aemiangle  of  aperture  (sin  «).  ®'  aperture. 
The  difference  between  these  two  modes  of  comparison  can  be 
readily  made  obvious  by  reference  to  the  theoretical  maximum  of 
180*,  which  ia  attained  by  openincr  out  the  boundariea  of  the  angle 
abe  (fig.  15)  until  they  come  mtb  ue  aame  straight  line,  the  sine  of 
the  aemiangle  fOO*)  then  becoming  unity.  For,  while  an  objective 
having  an  angle  of  60*  would  count  by  comparison  of  angles  as 
having  only  one-third  of  the  theoretical  maximum,  ita  real  aperture 
would  be  naif  that  maximum  aince  the  aine  of  ita  aemiangle 
(80*)-^.  And,  as  the  ainos  of  anffles  beyond  00*  increaae  very 
slowly,  ka  objective  of  120*  ansle  will  have  aa  much  aa  87  per  cent 
of  the  theoretical  maximum  of  aperture,  although  ita  angle  is  only 
two-thirds,  or  66*9  per  cent,  of^l80*.  It  hence  becomes  obvious 
that  little  is  really  gained  in  real  aperture  by  the  opening-out  of 
the  angle  of  microscopic  objectiyes  to  its  greateat  practicable  limit 
(which  may  be  taken  as  170*),  while  auch  extenaion— even  if 
unattended  with  any  loas  either  of  definition  or  of  colour-correction 
—necessarily  involves  a  sreat  reduction  alike  in  the  working  dis- 
tance and  in  the  focal  depth  or  penetration  of  the  combination, 
as  will  be  preaently  explained. 

NunurietU  Avtriure. — It  haa  now  been  demonstrated  by  Professor 
Abbe  that^  independently  of  the  advantagea  already  specified  as 
derivable  l^m  the  application  of  the  immersion  system  to  objectives 
of  short  focus  and  wide  aperture,  the  real  aperture  of  an  immer- 
sion olgectiye  is  considerably  grsater  than  that  of  a  dry  or  air 
objeotive  of  the  aame  angle,— the  comparative  apertures  of  objec- 
tivee  working  through  (ufferent  media  being  in  the  compound 
ratio  of  two  frotora,  vis.,  the  aines  of  their  respective  semian^Iea 
of  aperture  and  the  refhMtiye  indicea  of  the  "immersion"  fluids. 
It  is  the  product  of  these  (nsinu)  that  fives  what  is  termed  by 
Profeaaor  Abbe  the  "numerical  aperture,  —which  serves,  therefore, 
as  the  only  true  standard  of  comparison,  not  only  bet^-een  dry  or 
air  and  water  or  oil  immersion  lenses,  but  also  between  immersion 
lenaea  adapted  to  work  respectively  with  water,  oil,  or  any  other 
interposed  fluid.  That  the  angle  of  aperture  expressed  by  the 
same  number  of  degreea  muat  correspond  with  very  different  work- 
ing aperturea  in  dry,  water  immeivion,  and  oil  or  homogeaeona 
inunersion  objeotivee  becomee  evident  when  we  consider  what 

•ye-plMss  are  mveh  In  TOfM  la  Um  Uattid  StsteN,  where  thej  srsMde 
^  sMct  IM.-4Tea  to  y^  lack    — -j-    — —  --^ 


268 


MICROSCOPE 


Imppena  when  diTtfgMit  pencili  of  nyi  paa  ftom  one  medinm 
into  another  of  higher  refractiTe  index.  For  each  dirergent 
pendU,  proceeding  from  air  into  ivater  or  oil,  will  be  cloeed 
together  or  eompreeeed  ;  eo  that  the  raye  which,  when  an  object 
ii  mounted  in  air,  epread  out  over  the  whola  hemisphere  then 
fonn  oompamtiTely  narrow  pencils,  and  can  thos  be  ntilixed 
by  an  imnMnion  oogeetiTe  of  smaller  aperture  than  is  required  in 
a  drr  ol^ectiTe  to  admit  the  moet  direrging  r»y«  of  air-pencils. 
It  Ibllowi,  therefore,  that  a  ffiven  angle  in  a  water  or  oil  immersion 
okjeotiTe  represents  a  mn(£  laiger  aperture  than  does  the  same 
angle  in  an  air-objectiTe ;  and  thos  it  comes  to  pass  that  by 
opening  out  the  angle  of  immersion  objectlTes  they  may  be  made 
to  recetre  and  ntiUie  rays  of  much  greater  direigence  than  can 
possibly  enteif  dry  objectives  of  even  maximum  aperture. 

The  following  table,  abridged  from  that  given  by  Professor  Abbe 
for  every  0*02  m  numerical  aperture  from  0*50  up  to  the  maTimum 
of  1*5S^  brings  this  oontrast  into  clear  view  :— 

NwntHeal  Apfitiun  TabU, 


KvMrteal 

Apartort 

(■■b«-«). 

Angle  or  Aperture  (-iH> 

ITlffml. 

Theevetleel 
JUeolTlac 
Power,  la 
Llaeeto 
anlneh 
(X-J-MJfM 
-UaeK). 

Peno- 

a) 

Drj 
Objeo. 

ttree 
(•-1). 

Water- 

Innnereton 
Objcetlres 
(•-IM), 

Immerrioa 
ObJeetlTee 
(•H-IMX 

1-S9 

1^ 

lit     . 

Iff 

1-U 

I'M 

1-Oi 

1-00 

e-f4 

010 

o^s 

MO 
Olf 
0-H 

0-M 

t- 

xm'o 

140    S 
IMM 

leeie 

MM 
Mil 
7«M 
M    « 

M    0 

imTo 

ItfM 

m  s 

114  44 

lM4i 

trsi 

MM 

Ma4 

TSM 
M4i 
MSI 

MM 
4iM 

44  10 

•     t 

iMlf 
IM    « 
UlM 
101  M 
MM 
M  U 
n  17 
7«M 
MM 
M81 
M    0 
MM 
M    t 
4S14 
MM 

9110 

9-OM 

1-7:0 

l-HS 

I'tM 

11M 

I'lM 

1-000 

IM 

•740 

•040 

178 

•4M 

-M4 

114 

IM 

140,M8 
1S0,8M 
1M,91S 
M1.4M 
lltJM 
107,0M 
10t,lM 
0i,'400 

oo^oio 

0t.0O4 

n,iM 

%ss 

M7M 
M,OM 

4S.M0 

IM 

•7M 
^M 
•7M 
147 
IM 
IM 
1100 
lOM 
IIM 
11M 
1110 
1130 
111s 
1-7M 
0100 

Thus,  taking  as  a  standard  of  comparison  a  dry  objective  of 
the  maximum  theoretical  angle  of  180*,  whoM  numerical  aper- 
ture is  the  sine  of  90*,  or  1*00,  we  find  tUs*  standard  equalled 
bv  a  water-immenion  objective  whoM  angle  of  aperture  is  no  more 
tnan  97it\  and  by  an  oQ  or  homogeneous  immersion  olg'ective 
of  only  82*,— the  numerical  aperturee  of  theee^  obtained  by  multi- 
plying the  sinM  of  their  rei^wctiTe  Mmiaa^  by  the  reflnactive 
Index  of 'water  or  of  oil,  being  1*00  in  eaen  case.  Each,  there- 
fore; will  have  a^  neat  a  power  of  receiving  and  utilising  diveigent 
rays  as  any  dry  objectiTe  can  even  theoretically  possees. 

But,  as  the  actual  angle  of  either  a  water  or  an  oil  immersion 
ol^ectlTe  can  be  <mened  out  to  the  same  extant  as  that  of  an  air  or 
dry  olgectiv^  it  follows  that  the.  aperture  of  the  former  can  be 
augmented  far  beyond  even  the  theoretioal  m^yim^iq  of  the  latter. 
Thus  the  numerical  apertore  of  a  water-immersion  lens  of  the 
maTJmum  angle  of  180*  is  1'88,  or  one-tU|rd  greater  than  that 


of  an  air-lens  of  the  same  angle ;  and  this  aperture  would  be 
given  by  an  oil-immersion  oljective  of  only  122*.    A 
numerical  aperture  of  an  oiLimmersion  objective  having 
retlcal  maTimum  angle  of  180*  would  be  1*5^  or  more  than  one- 


Anin,  the 
gthe  theo-. 


balf  greater  than  that  of  an  air>lens  of  the  seme  angle.  And  the 
numerical  Apertues  ccnesponding  to  anglM  of  170 ,  which  haTo 
been  ictoaSkj  attained  in  both  caee%  fidl  Tory  littleshprt  of  the 
proportions  just  ciTen.' 

80,  eosin,  an  oil-immenion  oUectiTe  whoM  angle  of  aperture  ii 
only  60*  has  as  high  a  numerical  aperture  (076)  as  a  waters 
immersioB  oUeotlTe  of  6H*>  or  as  a  dry  objective  of  99*;  and  a  dry 
ol^ectiTe  of  140*  has  no  greater  a  numerical. aperture  (0*94)  than 
a  water-Immersion  of  90*  or  an  oQ-immertion  of  74^\ 

This  important  doctrine  may  be  beet  made  practically  InteUigiUe 
by  a  comparison  of  the  reUnve  diameters  of  the  back  lensM  of 
oy  with  thoM  of  water  and  oil  immersion  objectives  of  the 
^'air^uigle*' of  60*  to  an  "oil-angle"  of 


180*,— thoM  diameters  exproMing^  in  each  case,  the  opening  £etween 
pendl-fcrmmg  rays  at  their  issue -from  the  posterior 


the  .  „     .  . 

surfiue  of  the  combination,  to  meet  in  its  conjugate  focus  for  ihM 
formation  of  the  image,  the  rektion  of  which  opening  in  eadi  caM 
to  the  focal  length  tn  tbe  comUiiation  is  the  real  measure  of  its 
aperture  (fig.  16).  Thus  the  dry  oljective  of  60*  angle  (6  in  fig.  16) 
naa  itsair-angls  repreeented  by  siuN^i-O'SO  numerical apertoxe, 
The  drr  objectiTe  of  97*  (i)  has  its  air-aude  represented  by  sin«» 
l-^O*?!  numerical  aperture.  And  the  cury  oojective  having  the 
(theotetioal)  angle  of  180*  (8)  has  its  air-anJi^e  repreeented  by  Sinn 
-1*00  numerical  aperture,— this .  oonesponding  to  96*  water- 
anj^  and  82*  oiUaigle.  But  the  water-iramenbn  lens  having 
the  (Iheorstioal)  an|^  of  180*  (2)  ha»  ite  water-aaj^  repreeented 
by  iiiinii«l*88  numerical  anirtari.     And  Um  oil*iiBmafion 


lens  having  the  (theoretical)  ancle  of  180*  (1)  luo  its  o£l-aagk 
repreeented  by  »sinir»l'o2  '^numericol  apertureL"^  TheM 
theoretical  aperturee  for  water  and  oil  immersion  lenses  having  been 
found  as  nearly  attainable  in  practice  as  the  theoretical  maidmuna 
for  dry  ol^ectiTee,  such  leneee  can  utiliro  raye'  from  ot({eetn 
mounted  in  balsam  or  other  deuM  medis, 
which  are  entirely  loot,  for  the  image  (since 
they  do  not  exist  physically)  when  ue  same 
object  is  in  air  or  IS  obeervea  through  a  filui 
of  air.  And  tUsloM  cannot  be  compensated 
by  an  increase  of  fllumination ;  becauM  the 
ravB  which  are  loot  are  dtfbrent  rays  physi- 
callT  from  those  obtained  by  any  illumi- 
nation, howe^  intense^  throi^  an  aeriform 
medium. 

It  is  by  increasing  the  number  of  difflrac- 
tion-epectra  that  the  additional  rays  thus 
received  by  ol^ectives  of  great  numerical 
aperture  impart  to  them  an  mereased  resolv- 
ing power  for  lined  and'  dotted  ol^jects,— 
the  truth  of  the  image  formed  ^y  the  recom- 
bination of  these  spectra  being  (as  already 
shown)  eeeentially  dependent  on  the'numbe'r 
of  them  that  the  objective  may  be  capable 
of  receivin|E. 

But  whust  the  reeolving  power  of  micro- 
scopic objectiTM  increases  m  the  ratio  of 
their  leepeotive  numerical  aperturee,  and 
whilst  their  illuminating  power  (dependent 
upon  the  quantity  of  li^t  that  passM 
through  them)  increasM  with  the  square  of 
the  numerical  aperture,  the  caw  is  reversed 
with  another  moet  important  quality,— that 
of  penetration  or  focal  depth;  for  tUs 
dinunishM  as  the  numerical  aperture  in-- 
creaeee,  untQ  nothing  hut  what  is  predsely. 
in  the  focal  plane  can  do  even  discerned  with 

objectivesnosseeeed  of  the  highest  resolving 

power.  IIlus,  the  penetratinff  power  of  an  Fia  16.~BeUtive  Dia* 
ol^ective  of  60*  air-angle  being  expressed  meters  of  Bade  Leneee 
ae  2-000,  an  extension  of  that  angle  to  761*  of  Air,  Water,  end 
reducM  it  to  1*618,  an  extension  to  89*  .<X1  Immersion  Objco- 
rednces  it  to  1*429,  and  an  extension  to  99*  ^^^^ 
reduces  it  to  1'816;  fUrther  extension  to  118|*  reduoM  it  ^1*168. 
while  an  objective  whoee  sfr-angle  is  140*  has  a  penetrating  power 
of  onljr  1  -064.  So,  again,  the  oil-immersloA  ol^ectlve  which  has  the 
numerical  aperture  of  1*00  correepondiuff  to  the  theoretical  air- 
an^e  of  180*  hae  a  penetrating  power  m  1*000;  thii  ii  brought 
down  to  762  when  its  angle  is  eo  increased  as  to  make  its  numerical 
aperture  1*88,  e^uallinff  the  theoretical  maximum  of  a  water- 
immersion  objective,  ana  is  *658  at  the  theoretical  maximum  (1  *62) 
of  an  oil-objective. 

Hence  It  is  clear  that,  ae  eome  of  the  qualitiM  to  be  sought  in 
microscopic  objectives  sre  absolutely  incompatible,  a  preference  is 
to  be  accorded  to  objoctivM  of  greatest  resdving  power  but  very 
little  penetration,  or  to  thoee  of  moderate  reeolving  power  and 
great  penetration,  according  to  the  uses  to  which  they  are  to  bo 
applied;  and  some  general  prlnciplM  will  now  be  kid  down  in 
regard  to  this  matter,  based  alike  on  sdenoe  and  experience. 

In  the  first  place,  a  marked  distinction  is  to  be  drawn  between 
thoM  objectivM  of  low  or  moderate  power  which  are  to  be  worked 
dioptrically  and  thoee  of  high  power  which  are  to  be  worked  dif- 
fractivelv.  .  The  objects  on  which  the  former  sre  to  be  for  the  moet 
part  usea  are  either  minute  transparent  bodiw  having  solid  forms 
which  the  obeerver  should  be  able  to  tske  in  as  whoue  (as  in  tha 
caM  of  jMycydina,  the  larger  diatoms,  It^^uoria,  fcc.);  or  trans- 
parent sections,  dieeections,  or  injections,  whoM  parts  lie  in 
oiflTerent  planee,  the  general  relations  of  which  he  desirM  to  study, 
while  reperving  their  details  for  more  special  scrutiny ;  or  opaque 
objects,  whoee  atructure  can  only  m  apprehended  tnm.  .tha 
examination  of  their  surfscee,  when  the  inequalitiM  of  thoM  sur- 
fooM  are  seen  in  their  relations  to  each  other.  In  all  these  casea 
it  ii  deeirable  that  microecopic  vision  should  reeemUe  ordinary 
vision  as  much  as  possible.  If  the  eye  were  so  constructed  as  to 
enable  us  ^o  discern  only  thoM  parts  of  an  object  that  lie  pre- 
dMly  in  the  pUne  to  which  we  foicus  i^  our  visual  conceptions  of 
the  forms  and  reUtions  of  thoM  parts,  and  consequently  of  tha 
object  as  a  whole,  would  in  gencoil  be  very  inadequate,  and  often 
erroneous.  It  is  because^  while  focussing  our  eye  sucoessivelT  on 
the  Mveral  planM  of  the  ol^ect,  we  can  sm  the  relation  of  each  to 
what  is  nearer  and  more  remote  that  wu  can  readily  acquire  a 
visual  conception  of  its  shape  as  a  wholes  and  that  unmimEabla 
perception  ef  solid  form  which  is  given  by  the  combination  of  tha 
two  oissimflar  perspectirM  of  near  ol^eets  in  binocular  rision 

'  Ite  4otted  eirdee  tn  the  hitertar  e#  1  sad  t,  e<  the  sssee  flim Hir  se  i, 
IheexeeiBtafhe  dluaetire  e#  thebeek  leMee  e#  tbe  vMer  •!  eA  CI' 
I  over tbsief the diyaitbsirieipseavettaeoNttMir — 
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m^ttd  to  itf  «iMt  plana  fat  whkh  oar  ajrea  an  foeiUMd. 


»  it  ii  obfTiona  that,  in  tha  oait  of  oljaetiTaa  of  low  and 

I  ampUfioation,  '^'"«1  dspth  or  panotration  ia  a  qvality 

for  tiia  va&t  of  which  no  othier  aicdlanoa  can  companiat^— 
tiia  opaBiMF-ont  of  thair  apcrtmea  batng  only  adTantagaona  in 
ao  Ihr  as  it  doaa.  not  aarionaLj  .intvfen  with  thair  panatsatinff 
poivar.  It  i%  no  doiibt»  qiita  poaitUa  to  eonatnot  a  1  in^ 
•l^faotiva  with  an  aperton  to  laifa  that^  lAan  tha  laqnidta  am^- 
ioatioa  haa  hoan  gdnad-bf  omd  qra-piaoinft  it  ahall  reiolta 
I3ia  linad  "  teats "  ordinarily  naM  Ibr  a  i,  or  to  oonatmet  an 
tfra  of  ^  ineh  Ibeiia  whioih  ahall  in  lika  inann«  do  tha 


thfdr  own  propar  woik,  tha  kaa  to  tha  mlooaoopiat  ia  hnt 
I7  campanaatM  bj  his  aUlitr  to  lasolTS  with  them. 


inr 

dMpaya-piMes  as  eannot  be  habitaallj  naod  withoat  serioosriskto 
tha  aya-sMt,  tha  linad  and  dottad  tsats  which  can  be  mmsb  batter 
ahowB  vnosr  otjactiTaB  of  shortar  fooosand  wider  apertora,  with  ef»> 
p&aoea  of  low  ampMeation.  For,  whilst  deep  eja-piecea  cannot  ba 
naUtoalty  ampl^red  fisr  continnoiis  obsarrati<m,  without  patting 
a  strain  upon  tha  ajrea  resamWing  that  which  reaults  from  tha 
eonstant  naa  of  a  magnUying'^^aas,  eran  thavarj  hi^^Mst  obJeotiTes 
may  be  used  oontinooosly  for  long  periods  in  combination  with 
shsJlow  aya-jplaaea,  with  scarosly  any  ftitigns^  and  tharefore  (it  ii 
probable)  withoat  sensible  iqjniy.* 

In  estimating  tha  goodnees  of  a  miorosoopie  oUeettTa,  flta 
dJatfnct  qoalitiea  hare  to  be  separately  consldsrsd:— {l)  ito  work- 
ioB  diatanoe,  or  the  aetoal  intn^al  between  ita  fh>nt  Jana  and  tha 
olQ«ct  on  which  it  is  focoMed;  (2)  its  penetrating  power,  or  focal 
depth;  (8)  tha  ilatness  of  ita  field;  (i)  ita  definition,  or  power  of 
giring  a  distbict  imsfls  of  all  well-marked  foatores  of  an  oljeot, 
and  espeoiaUy  of  ihair  ooondaiy  linea;  and  (5)  its  resolTing  powsr,. 
by  which  it  separatee  doeely  approximated  lines,  dots,  or  stria. 

1.  Tha  *'  working  dlatanoe  "  of  an  ol(jeotiTe  has  no  fixed  rektion 
to  ita  focal  length,— tha  Utter  being  estimatsd  by  its  eqnaUty  in 
power  with  a  aingle  lens  of  giTon  radios  of  cmrators  (soch  ss 
1  inch.  I:  inch,  ^  inch,  Jm.),  while  the  fonner  varies  with 
tha  mode  in  which  tha  combination  is  eonstracted  and  with  the 
aperture  given  to  it.  For  low  and  moderate  powers^  rsnging  np  to 
^  ineh  focns,  good  working  distance  ii  especially,  important, 
alika  beeansa  it  Is  closely  related  to  penetratmc  powsr,  and  also 
baeanse  it  fodlitatea  the  use  of  side-illnminatioa  for  cpsqne  objects. 
And  in  aoch  objeetires  of  high  power  as  are  to  be  oSeo,  not  for  the 
neolntion  of  lined  or  dotted  teeti,  bnt  tar  the  obsanration  of  living 
and  moving  olijects  of  extreme  minuteness,  good  working  distance 
b  no  leea  important,  on  account  of  its  relation  to  focal  depth.  In 
the  caae  of  tnoee  objectives,  on  the  other  hand,  in  which  reeolving 
power  is  mads  the  first  oonsidenition,  it  is  only  needftd  that  tha 
workiius  distance  shall  be  such  ss  to  psrmit  the  inteq^tion  of  a 
ttdn  gJaas  cover ;  and  this,  although  nsossssrily  diminished  with 
the  wUening  of  the  aperture^  can  ba  always  obtained  by  the  adoption 
of  tha  immersion  systsm. 

S.  Tha  "penetrating  power"  or  "focsl  depth  "of  an  oljeetiva 
may  be  defined  aa  conttsting  in  the  vertical  range  through  which 
tha  parts  of  an  object  not  prsdssly  in  the  focal  plana  may  be  ssen 
with  Buffidant  distinctness  to  snaUa  their  relatione  with  what  liea 
exactly  in  that  plana  to  be  dearly  traoed  out— just  ss  would  be  dene 
bj  ordinary  vinon  if  the  ol^eet  ware  itself  enlsiged  to  the  dimen- 
Bioaa  af  its  microscopic  im^  Tha  dose  relatton  between  this 
cniality  and  tha  preceding  becomes  obvious  when  it  ii  considered 
that  tiia  longer  the  worlSng  distsnos  of  sn  objsctive  tha  lees  will 
tha  distinctness  of  the  imsge  it  forms  be  aifoeted  by  any  given 
altantkm  (say  the  j«Ht  ot  an  inch)  in  its  focsl  sdjustment  Con- 
aequantly,  of  two  objeettvea  having  tha  same  magnifying  power  bnt 
diftreot  working  diatanees,  that  one  will  have  tha  most  focsl  depth 
whoee  working  ^stance  is  the  neater.  On  the  other  hand,  as  the 
panatmting  power  of  an  otjeettve  is  rsduesd  in  direct  aeeadanee 
with  tha  increase  of  its  numsrical  apertors^  it  must  be  sscrifioed 
whsvtvsr  tha  highest  resolving  power  is  ta  ba  attsined.  Hsbosl 
aa  already  remattsd,  this  attributs  will  ba  very  diftrentlv  vafaisd 
by  diifonnt  observers,  according  to  iha  woric  on  whidi  they  are 
respsetlvaly  ssigsgsd.  For  tha  genand  vnrppssa  of  biological 
roasaiefa,  not  only  with  low  or  modstata  (for  tha  rsaaona  already 
stated),  but  alao  with  high  powers,  a  oonsidsiabia  amount  of 
foosl  dspth  is  essentisl.  It  ii  impossCbK  for  example  to  follow 
satiafofltcrily  tha  movements  of  an  Ametba,  or  ti»  stady  tha 
"eyulosla"inthaedlofa  FattimiitHa,  crtotraostba  distribution 
of  A  narv^thrsad,  with  an  objeetive  in  whidi  focal  depth  ia  so 
eomplatsly  saffrifli*^^  to  aperture  that  nothing  can  be  cUsoemed 

save  what  ia  pvecisdy  in  the  focal  plana,  sincsi  instesd  of '-- 

gmdatioBally  tton.  one  focsl  plana  to  another,  aa  tha 
do  with  an  oMeetive  of  good  penetration,  ha  can 
sfonof  "dfaBolvingvlswsb"witfaan  intsrval  of 
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sadipalr.  irhen,onthsothsrhand,iti8desli«dtoseretiniflewith 
the  greatest  precision  such  minute  details  ss  are  presented  in  one 
and  the  same  focal  plane  (as^  for  eTsmple,  thoss  of  the  thinnest 
possible  film  of  tissue  spreadput  between  a  glass  slide  end  ito  cover- 
ing  glass),  the  microscopist'will  prefer  »n  ol^ective  in  which  fiscal 
dep&  is  subordinated  to  aperture,  for  the  sske  of  the  resolving 
power  whidi  he  can  thus  command.  And  it  will  often  happen  in 
biological  resesroh  that  it  is  sdvantagaous  thus  fp  bring  objectivee 
of  the  latter  dear  to  bear  upon  objecto  wluch  could  not  have  been 
detected  in  the  first  instsnos  save  by  olgectives  af  much  inferior 
TCsdving  power  but  greater  focal  depui. 

S.  The  '"fiatness  o^  tha  field"  afforded  by' the  objective  is  a 
condition  of  great  importance  to  the  advantsgeous  use  of  the  micro- 
sccps,  since  tiie.  extent  of  the  area  dearly  seen  at  one  time  precti- 
caliy  depende  upon  it  Many  olgectivee  are  so  constructed  that, 
even  when  thi  oUect  is  perfoctly  flat  the  fod  of  the  centrsl  and 
psriphsral  narto  of  the  field  are  so  differeyit  that,  when  ths  adjust- 
ment is  made  for  one,'  the  other  is  mors  or  less  indistinct  Hence, 
when  the  centrsl  part  of  the  area  is  in  focus,  no  mors  information 
is  nined  respecting  the  peripheral  than  if  the  latter  had  been  alto- 
getiier  stopped  out  With  a  really  good  objective,  not  only  should 
the  image  be  distinct  over  the  whole  fidd  at  once,  bnt  the  marginal 
portion  should  be  ss  hf  trom  colour  as  the  centraL  As  imperfec- 
tion in  this  respect  is  oftsn  masked  by  the  contraction  of  the 
aperture  of  the  diaphragm  in  the  eye-piece,  the  relative  merito  of 
two  oljectivee,  as  regaroa  flatness  or  field,  should  always  be  tSeted 
under  sn  sye-piece  giving  a  large  aperture. 

1  The  ^' defining  power  "of  an  objective,  which  depends  upon 
the  com^eteness  M  ns  corrections  for  spherical  and  for  chromatic 
aberration,  and  upon  the  accurate  centring  of  ito  component  leneee, 
is  en  attribute  eesential  to  ito  eatisfkctory  performanoe,  whatever  may 
be  ito  oQier  qualitlee,— ito  importance  m  sdentific  reeeerch  being 
such  that  no  superiority  in  reeolving  power  can  compensate  for  the 
want  of  it;  and,  though  it  is  poesible  to  obtain  perfect  correction  for 
ephmied  aberration  up  to  the  highest  practicable  limit  of  angle,  yet 
the  difllenlty  of  eecurug  it  increaaee  rapidly  with  the  anionentotion 
of  aperture,  the  want  of  it  beinc  made  perceptible,  eep«  Bally  when 
deep  eye-piecee  are  put  on,  by  tiia  blurring  of  dearly-marked  linee 
or  edges,  and  by  generd  "fog."  Perfect  colour-correction,  on  the 
other  hand,  is  not  posdble  for  dry  lensee  of  the  widest  angle,  on 
account  of  the  farationality  of  the  secondary  spectrum ;  but  this 
may  be  neutralised  by  the  use  of  the  immerdon  system.  As  already 
stated,  what  has  to  be  aimed  at  in  the  construction  of  microscopic 
objectives  is  not  absolute  colour-correction,  bnt  a  slight  degtee  of 
over-correction,  which,  by  compeneating  tiie  chromatic  disperdon 
of  the  Huygenian  eye-piece,  shall  produce  an  image  f^  from  folse 
colour.  As  this  can  be  eeenred  hi  more  esaOy  in  the  construction 
of  objectives  of  moderate  than  in  thoss  of  very  wide  aperture,  the 
coet  of  the  former  ii  proportionally  small, —an  additiond  reason 
for  tha  preference  to  be  given  to  them  on  other  grounds,  in  regard 
to  all  eave  vexr  spedd  kmde  of  microscopic  work. 

5.  "Besolvhig  power,"  bdng  that  by  whidi  very  minute  and 
doedy  approxinuted  markings— whether  Unee,  stria,  dots.  «r 
apeiUues    can  be  separately  disosmed,  ii  a  ftmction  whidi  is  only  of 


primary  importsnosin  objectives  whose  amplifying  power  speeially 
ftto  them  for  the  study  of  obieeto  of  this  class.  It  appears  from  the 
mathematicd  researches  of  Profeoeor  Abbe  that  the  msTJmum 


readving  power  (with  a  theoreticd  angle  of  180*)  would  be  capable 
of  separating  146,638  linea  to  tha  inch ;  bnt  he  oonddaro  the  limit 
of  vlsad  reeolution  depending  on  the  power  of  the  eye  to  be  about 
of  an  inch ;  and  thia  limit  seems  to  have  been  nearly 


reached. 


Ted.  To  make  such  a  separation  diatinctiy  perceptible,  an 
amplification  of  at  least  8000  linear  would  be  requidte ;  and  this 
can  only  be  obtained  dther  by  the  use  of  an  objective  of  very  high 
power  (each  as  ^  inch  focus)  m  combination  witha  low  or  medium 
ey»>pie(De  or  by  putting  a  vary  deep  eye-pieoe  upon  an  ot^eotive  el 
lower  power  (sucass  a  t  inch),— the  Ibrmer  metaod,  for  the  reasona 
already  given,  being  daddedly  preferaUa.  For  tha  readution  of  less 
dosdy  ^proximated  markfafls  ol^eotivea  of  Ak  '^  ^i  Aod  | 
inch  answer  very  well :  and  the*  readving  power  which  thsy 
require  may  be  obtained  without  any  axeeasive  widening  of.  the 
aperture.  For  tha  kaa  of  readving  powsr  consequent  upon  the 
contraction  of  tha  angle  of  a  water-mmarslon  olasctfve  to  1S84*  is 
only  one-tenth  of  the  theoreticd  maTJmnm  118,Slfi ;  while  a  reduc- 
tion to  105|*  only  lowsn  tha  number  of  separaUa  lines  to  102,184 
to  the  inch,— thus  diminishing  ths  readving  power  bv  littie  more 
than  one-fifth,  while  the  woriong  diatanca  and  food  depth  of  the 
oomUnatlon  are  greatiy^increasM.  and  parfoot  definition  is  more 
certainly  attsinaUa.  The  |  in^  is  (according  to  the  writer'a 
experianos^  which  is  eonfirmsd  by  tha  thsoreticd  dsduotions  of 
Professor  Abbe)  tha.  lowest  ohjeotiva  in  whidi  rssdving  power 
should  be  made  the  primary  quaHfioation,'— the  k,  k»  h  nd  ^ 
inch  bdng  apedally  suited  to  kinds  of  biolof^  woric  In  which 


this  is  fStt  lees  important  than  fbed  dqrth  and  dioptoie  i 
This  view  is  etrengthaned  by  the  very  important  oondderation  that 
tiie  readving  power  |jven  by  wide  aperture  cannot  be  utilised, 
except  by  a  motiio4  ofwinination  th^t  canaea  U|^t  to  pass  throng 
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the  olJMt  at  an  obliqnitf  eormpondiBg  to  that  at  whieh  the  most 
dirergent  layi  mter  the  objoctiTe.  HTcm.  although  in  the  «aae  of 
objects  whoee  markinga  are  only  tnperfloial  raeh  obliijaity  may  not 
be  prodnctire  of  ialae  appearancet  (thoogh  even  this  is  scaroelj  oon- 
oeirablo),  it  must  hare  that  effect  when  the  object  is  thick  enoogh 
to  hare  an  internal  stroctore ;  and  the  experience  of  all  biolM^cal 
obsenren  nho  have  carried  out  the  moet  delicate  and  difficult 
fnTestigatioDS  is  in  accord,  not  onlj  as  to  the  adrantage  of  direct 
illumination,  but  as  to  the  deceptiveness  of  the  appearances  given 
by  obliflue,  and  the  consequent  danger  of  error  in  anv  inffrencee 
drawn  from  the  latter.  Thus,  for  example,  the  admirable  researches 
olStFsssburaer,  Flemins,  Klein,  and  others  upon  the  changes  which 
take  place  m  cell-nudei  during  their  subdirision  canr  onlr  be 
followed  and  rerifted  (as  tiia  writer  can  personally  testiiy[  by 
examination  of  theee  obiects  under  axial  illumination,  with  oqfee- 
tires  of  an  angle  so  moderate  as  to  poviess  focsl  deptii  enou^  to 
follow  the  wonderful  differentiation  of  component  parts  brougnt  oat 
by  staining  processes  through  their  whole  thickness. 

The  moet  perfect  objectiTes  for  the  ordinary  purposes  of  scientific 
lyeearch,  therefore,  wilt  be  obviouslT  those  wbicn  combine  exact 
ddGinition  and  flatness  of  field  with  the  widest  aperture  that  .can  be 
given  without  an  inconvenient  reduction  of  working  distance  and 
lotM  of  tile  deffree  of  focal  depth  suitable  to  the  work  on  which  they 
are  reepectiveiy  to  be  employed.  Thess  last  attributss  axe  especially 
needea  in  the  study  of  hving  and  moving  objects ;  and,  in  the  case 
of  tiiese,  dnr  objectives  ars  decidedly  preferable  to  immeniott, 
since  the  shifting  of  the  slide  which  is  requisite  to  enable  the  move- 
ment of  the  object  to  be  followed  is  very  apt  to  produce  disarran^ 
knent  of  the  interposed  dropb  An<L  owing  to  the  solvent  poi^w  which 
the  eesential  oils  employed  for  homogeneous  immersion  have  for 
the  ordinary  cements  and  varnishes,  such  care  is  necessary  in  the 
use  of  objectives  constructed  to  work  with  them  as  can  only  be 
given  when  the  obeerver  desires  to  make  a  very  minute  and  eritioal 
examination  of  a  securely -mounted  object. 

The  following  table  expreeees  the  magnifying  powers  of  objectives 
constructed  on  the  Englisb  scale  of  inchee  and  parts  of  an  inen,  with 
the  10  inch  body  and  the  A  and  B  «ye-pieces  usually  supplied  by 
English  makers,  and  also  specifies  the  angle  of  aperture  whicn,  in  the 
writer's  jud^ent,  is  most  suitable  for  each.  He  has  the  eatisfjM- 
tion  of  finding  that  his  opinions  on  this  latter  point,  which  ars 
based  on  long  experience  in  the  microeoopie  study  of  a  wider  range 
of  animal  and  vegetable  objects  tban  has  Csllen  within  the  purview 
of  moet  of  his  contemporaries,  are- in  accordance  with  the  condu- 
fltoDS  drawn  bv  Profeeeor  Abbe  firam  hii  profound  investigations  into 
tiiB  theory  of  microeoopie  vision,^  which  have  been  carried  into 
pnotieal  accomplishment  in  the  excellent  productions  of  Mr  Zeiss. 
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for  ordinary  Uologleal  woik,  the  |,  A,  and  ^  objectivee,  with 
angles  of  firom  100*  to  ISO*.  wHl  be  found  to  answer  extmnelj 
weU  if  constructed  on  the  water-immersion  system. 

Each  of  theee  powers  should  be  tested  upon  ol^jeets  most  mited 
to  determine  its  capadtv  for  the  particular  kind  of  work  on  which  it 
is  to  be  employed ;  and,  in  such  testing,  the  application  of  deeper  eye- 
pieces than  can  be  habitually  employed  witn  advantagA  wiu  often 
serve  to  brinff  out  marked  differeficee  between  two  objectives  which 
seem  to  work  abnoat  equally  well  under  theee  ordinarilv  used,— 
defects  in  definition  or  colour-correction,  and  want  of  lignt,  which 
might  otiierwiw  have  escaped  notice,  being  thus  made  apparent 
No  single  object  is  of  such  general  utility  for  theee  purposes  as  a 
large  well-marked  JPiodura  scale  ;  for  the  e]ro  which  has  been  tndned 
to  the  use  of  a  particular  specimen  of  it  will  soon  learn  to  reoognise 
by  its  means  tne  qualitiea  of  any  objective  between  1  inch  and  ^ 
inch  focus ;  and  it  mav  be  safely  assoted  that  the  objective  which 
moat  dearly  and  sharply  exhibits  its  eharacteristio  marUngi  is  the 
best  for  the  ordinary  work  of  the  hirtologist 

For  the  special  attribute  of  reeolving  power,,  on  the  other  band, 
tests  of  an  entirely  different  order  are  required ;  and  thess  are  fbr- 
nished,  sa  already  stated,  either  by  the  more  **  difficult  **  diatoms, 
or  by  the  highest  numbers  of  Kobert's  ruled  test-plate.  The 
diatom-valve  at  meeent  moat  in  uee  ae  a  test  for  resolving 
power  is  the  Ampk^ura  p^lucida^  the  lines  on  'which  were  long 
■ttppoeed  to  be  more  oloeely  approximated  than  thoee  of  Kobert^ 


nineteenth  band,  being. affinned  by  Mr  Sollitt  to  range  from  ISO 
to  130  in  yVrr  of  ^^  uich.  But  the  admirable  photographs  of 
this  valve  obtained  by  Colonel  Dr  Woodward  have  confirmed  the 
oonclnsion  long  previously  expressed  by  the  writer,  that  this  eeti- 
mate  was  fsr  too  high,  being  based  on  the  "spurious  lineation'' 
produced,  by  diflhMtion,  and  show  that  the  stria  on  the  largeot 
valvee  do'not  exceed  91,  while  theee  on  the  smallest  are  never  more 
numerous  than  100,  in  j^  of  an  inch.  The  same  admirable 
manipulator  has  also  obtained  excellent  photographs  of  another  very 
difficult  tsot-diatom,  Surirtlia  ^nnma,  from  which  it  appeals 
that  its  transverse  strin  count  longitudinally  at  the  rate  of  73,000 
I.  the  inch,  whilst  the  beaded  appearances  into  which  theee  may 
be  resolved  oount  transversely  at  the  rate  of  84,000  to  the  inch. 
Thus  it  appears  that  the  complete  i solution  of  these  **  vexatious' 
diatoms  does  not  require  by  any  means  the  maximum  of  aperture^ 
but  ii  probably  dependent  at  least  as  much  on  the  perfection  of  the 
oorrections  and  the  effectiveneee  of  the  illumination. 

It  must  be  understood  that  there  is  no  intention  in  these  remarks 
to  undervalue  the  efforts  which  have  been  perseveringlv  made  by 
the  ablest  constructors  of  microeoopie  objectivee  in  the  <urection  of 
enlaigement  of  aperture.  For  theee  efforts,  besidee  increasing  the 
resolving  power  of  the  instrument,  have  done  the  great  eervice  of 
producing  a  vast  improvement  in  the  quality  of  thoee  objectives  of 
moderate  aperture  which  are  meet  valuable  to  the  edentific  biolo- 
gist ;  and  tne  microeoopist  who  wishee  his  armamentum  to  be  com- 
plete will  provide  himself  with  objectives  of  those  different  qualitiee, 
as  well  as  different  powers,  which  shall  best  suit  his  particular 
requirsme&ta.' 

iLLTrMIHATlkO  APPASATirS. 

Every  improvement  in  the  optical  performance  of  the  compound 
•achromatic  mieroecope  has  called  forth  a  oorreeponding  improve- 
ment in  the  illumination  of  the  olgects  viewed  by  it,  since  it  eoon 
came  to  be  apparent  that  without  sadi  improvement  the  toU.  ad- 
vents^ of  tne  increaeed  defining  and  reeplvinf  powers  of  tha 
objectives  could  not  be  obtained.  For  the  illummation  of  trans- 
parent olgects  examined  by  light  transmitted  through  them  under 
low  powers  of  moderate  angle  a  converging  pencil  of  rays  reflected 
upon  their  under  surface  by  a  concave  muror  is  generally  suffident, — 
a  '*  condenser  "  being  only  needed  when  the  imperfect  transparency 
of  the  object  requires  the  transmisrion  of  more  light  through  it. 
And  the  microeoopist  engaged  in  ordinary  biological  studiee,  who 
works  on  very  transparent  ofajecto  with  obieotives  of  i  or  |  inch 
focus,  or  ^  inch  immernon,  will  find  tnat  the  small  concave 
mirror  of  abort  fbeus  with  which  the  Continental  models  are  ftir- 
nidied  (eee  fig.  28)  will  generally  prove  suffident  for  his  needs.  This 
mirror  is  usually  hung  at  such  a  distance  beneath  the  stsge  that 
paralld  rays  falling  on  it  are  brought  to  a  focus  in  the  object  as  it 
lies  on  a  slip  of  gisss  reeting  on  the  stage ;  and  thus,  when  the 
instrument  is  used  by  day,  the  light  of  a  bnght  cloud  (which  ii  pre- 
ferable to  any  other)  sivea  a  well-illnminated  field,  even  with  the 
powers  kst-mentioned.  But  when  lamplight  is  used  its  divergent 
lays  are  not  brought  to  a  focue  in  the  olgect  by  a  mirror  that  is 
fixed  as  just  stated ;  and  the  distance  of  the  mirror  beneath  tha 
stsge  should  be  made  capable  of  increass  (which  ii  eaaly  done  by 
attaching  it  to  a  lengthening  bar),  so  as  to  obtain  the  requinte 
focal  convergence.  Still  the  best  effeets  of  objectives  of  less  than 
4  inch  focus  cannot  be  eeeured  without  the  aid  of  an  achromatio 
condebser,  interpoeed  between  the  minor  and  the  object,  so  sa  to 
^^~    a  Itf]^  body  of  ravs  to  a  mors  exact  conveigence. 

len  ol^ectives  of  still  higher  power  are  employed,  the  employ- 


ment of  such  a 'Condenser  becomee  indispensable ;  and  when  the 
highest  powers  are  bdng  used  by  lamplight,  it  is  desirable  to  dis- 
pense with  the  mirror  altogether,  and  to  plsM  the  flame  exactiy  in 
the  optic  axis  of  the  mieroecope.  The  condenser  should  be  an 
achromatio  eomUnation,  corrected  for  the  ordinarr  thickneee  of 
the  glass  slip  on  whioh  the  olgect  lies,  and  capable  of  being  so 
adynated  sa  to  focus  the  illuminating  pencil  in  the  object 

As  it  is  often  found  desirable  that  an  object  should  be  illuminated 
by  central  rays  alone,  or  that  the  quantity  of  light  transmitted 
throQgh  it  ahonld  be  reduced  (for  bringing  into  view  delicate  details 
of  structuro  which  aro  inviriUe  when  tiio  object  is  flooded  with 
light),  every  mieroecope  should  be  provided  with  some  meana  of 
cutting  off  the  outer  rays  of  the  illuminating  cone.  The  "  dia- 
phiacm-plate"  ordinarilv  used  fw  this  purpose  ii  a  disk'of  black 
metal,  pivoted  to  the  under  nde  of  the  stagey  and  perforated  with  a 
graduated  seriee  of  aperturee  of  diffennt  diameters,  anv  one  of  which 
can  be  brought,  by  the  rotation  of  the  disk,  exactiy  into  the  optlo 
axil  of  the  mieroecope.  But  the  required  effect  can  be  mudi  more 
advantsgeoudy  obtained  by  the  <* iris-diaphragm,",  in  which  a 
number  of  converging  plates  of  metal  are  made  so  to  slide  over 
each  other  by  the  motion  of  a  lever  or  screw  that  the  aper- 
turo  is  dther  enlarged  or  diminished,  while  always  remaining  j 
tically  circular  as  well  as  osntnd ;  and  in  this  manner  a  oontini 
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titw  of  fhe  olijaet  if  obtained,  with  a  ffradatioiul  modification  of  tlio 
Tight.  Another  method,  commonly  adoptad  in  Qennan  mieroecopee, 
is  to  plaue  a  diaw-tabe  in  the  optio  azu  between  the  ete^  and  the 
mirror,  and  to  drop  into  the  top  of  this  tube  one  of  a  set  of  *'  etope  " 
perforated  with  apertoree  of  diff'^rent  nzee  ;  this  allows  a  gra- 
dakonal  effeet  to  be  obtained  bf  raisi^.^  or  lowering  the  tube,  so  at 
to  plaoe  die  stop  nc  rer  to  oi  jaore  remote  from  the  object ;  bat  it 
is  not  nearlj  so  conTenient  a«  the  iris-diaphragm ;  and  the  eflTect  of 
the  stop  is  not  nearly  so  good  when  it  is  removed  to  some  dis- 
tance beneath  tiie  object  a«  wh^en  it  is  rery  near  to  the  under  sor- 
(kce  of  the  glass  objeot-ilide.  When  an  achromatic  condenser  is 
used,  either  a  diaphngm-plate  or  sn  iria-diaphragm  shonld  be  placed 
below  its  back  lens^.so  as  to  cot  off  any  required  proportion  of  the 


outer  rays  that  form  its  Qlominating 

Such  an  arrangement,  while  eoitinjr  all  the  ordinary  requiremonta 
of  the  microecopist  who  uses  the  hi^eet  powers  of  ms  instrument 
for  the  purpoees  of  biological  iuTesti^tion  (as,  for  example,  in  the 
study  or  BaeUria  or  of  the  reproduction  of  the  Uonadina^  does  not 
•erre  to  brin^  into  eflectlTe  use  the  special  resolring  power  pes- 
■eased  by  objectires  of  large  aperture.  It  haa  long  been  known 
that  for  the  discernment  m  rery  doeely  approximated  markings 
oblique  illuminatibn  is  adTanta^us,  —an  objectire  which  exhibits 
such  a  diatom-valve  as  FUurongvM  trngulatum  with  a  smooth  un- 
marked snrfooe  when  illuminated  by  the  central  rays  of  the  achro- 
matie  condenser  msJdng  its  characteristio  markings  (figs.  8-11) 
distinctly  visible  when  the  central  rays  of  the  condenser  are  kept 
back  by  a  stop,  and  the  object  is  illununated  by  its  convergent  mar- 
ginal rays  only.  And  it  has  also  been  nn.  Really  known  for  some 
time  that  the  reeolution  of  lined  or  ootted  tests  can  be  often 
effected  \j  mirror  illumination  alone,  if  the  mirror  be  so  mounted 
aa  to  be  able  to  reflect  rays  through  the  object  at  such  obliquity  to 
the  optic  axis  of  the  microecope  as  to  reach  the  margin  of  a  wide- 
angled  objective.  But  it  has  only  been  since  Profeasor  Abbe's 
reeearchea  have  given  the  true  theory  of  "resolution''  that  the 
special  advantage  of  oblique  illumination  haa  been  folly  compre- 
hended, and  that  the  best  means  have  been  devised  for  using  it 
eflSectively.  Two  different  systems  have  now  come  into  uas,  each 
of  which  has  its  special  advantages. 

One  consists  in  the  attachment  of  the  illuminating  apparatua 
(mirror  and  achromatic  condenser)  to  a  "  swinging  tail-piece  "  (see 
fig.  82),  which,  moving  radiaUy  upon  a  pivot  whoee  axis  intersects 
the  optic  axis  at  right  ang:lea  in  the  plane  of  the  object,  can  trans- 
mit tne  illuminating  pencil  through  it  at  any  deffree  of  obliquity 
that  the  construction  of  the  stage  allows.  The  direction  of  thia 
pencil  being  of  course  limited  to  one  azimuth,  it  is  requisite^  in  order 
to  bring  out  its  foil  resolving  effect,  that  the  objeot  should  be  made 
lo  rotate,  by  making  the  stoge  that  carriea  it  revolve  round  the 
optic  axis,  so  that  the  oblique  pencil  may  impinge  upon  the  lines  or 
other  markings  of  the  object  in  every  direction  successively.  It 
will  then  be  found  that  the  appearancee  nresented  by  the  same 
olgect  often  vary  considerably,— one  set  of  unea  being  shown  when 
the  object  liee  m  one  aximuth.  and  another  when  its  asimuth  has 
been  changed  by  rotation  through  80*,  90*,  or  some  other  angle. 
Yarions  contrivances  have  also  Men  devised  for  throwing  very 
oblique  illuminating  pencila  on  the  direct  by  meana  of  prisms 
placed  beneath  the  stage. 

Illumination  of  at  least  equal  obliquity  to  that  afforded  by  the 
swinging  tail-piece  may  now,  however,  be  obtained  by  the  use  of 
condensers  specially  constructed  to  giv)  a  divergenoe  of  170*  to  the 
rays  which  they  transmit  when  used  Smmeiaionally,  by  bringing 
their  flat  to^  mto  approximation  to  the  under  side  of  the  gUss 
elide  on  which  the  object  is  mounted,'  with  the  interpodtion 
of  a  film  of  water  or  (preferably)  of  glycerin.  By  using  a  central 
atop,  maij^nal  rays  alone  may  be  allowed  to  pass;  and  theee  wfll 
be  tranamitted  through  the  objeot  in  every  aiimnth  at  the  same 
time.  But  diaphragma  with  aperturea  liminng  the  tranamitted  rays 
to  one  part  of  the  periphery  may  be  so  fixed  in  a  tube  beneath 
the  oonaenaer  aa  to  be  easily  made  to  rotate^  thua  sending  ita 
oblique  pendla  through  the  object  in:  every  arimuth  in  succeesion. 
And  where  this  rotation  of  the  diaphragm  brings  out  two  sets  of 
lines  at  a  certain  angular  interval  a  diaphragm  with  two  marginal 
openings  at  a  correeponding  angular  dittance  will  enable  bou  to 
be  seen  at  once.  Numerous  arrangements  of  this  kind  have  been 
derieed  by  thoee  who  devote  their  special  attention  to  the  reso- 
lution of  difficult  diatom -testa ;  but  they  are  d  little  or  no  use  to 
thoee  who  use  the  microecope  for  biological  reeearoh. 

For  the  illamination  of  the  surfaoee  w  opaque  obieota  which  must 
be  seen  by  refl.  jted  light  ^  meana  employed  will  vary  with  the 
focal  length  of  the  objective  employed.  For  Uroe  brifht  objects 
viewed  under  a  low  magnifying  power  good  orduiary  daylight  is 
■ofllcient ;  but  if  the  surface  m  die  objeot  ii  dull,  reflecting  but 
little  light,  the  aid  of  a  bull's-eye  or  km  bl-convex  lens  must  be 
employed  in  order  to  sive  it  suflldent  brilliance.  This  aid  will 
always  be  required  by  umplight ;  end  by  a  proper  adjustment  of 
the  relative  ^yrtances  of  the  lamp  and  the  object  the  nys  ttcim  the 
lamp  may  be  made  either  to  spread  themselves  over  a  wide  area  or 
to  ooBye^  upon  a  small  spot    The  former  ia  the  method  anitable 


to  large  objects  viewed  under  a  low  magnifying  power ;  the  Utter 
to  the  Illumination  of  small  objects  which  are  to  be  examined  under 
objectives  of  (say)  1  mch  or  |  inch  focus.  Another  method  Irhich 
may  be  conveniently  had  recourse  to  when  the  microscope  U  pro- 
vided with  a  swinging  tailpiece  U  to  turn  this  on  its  pivot  untU 
the  concave  mirror  is  brought  above  the  stage,  so  that  rays  which 
it  gathers  either  from  natural  or  artificial  sourcee  may  be  reflected 
downwards  upon  the  surface  of  the  object. 

The  illumination  of  an  opaque  object  to  be  eeen  with  a  higher 
power  than  the  |  or  |  inch  objectives  was  formeriy  provided  for 
by  a  concave  speculum  (termed  a  Lieberkiihn  after  its  inventor),  with 
a  perforation  m  the  centre  for  the  passage  of  the  rays  to  the  objec- 
tive  to  which  it  is  fitted,— the  curvature  of  the  speculum  being  so 
adapted  to  the  focus  of  the  objective  which  carries  it  that,  when 
the  latter  is  duly  adjusted,  the  rays  f 
reflected  upwaroa  around  the  object  ^J  j 
from  the  mirror  to  the  speculum  ll 
shall  converge  strongly  on  the  ob-  ^ 
ject  The  various  disadvantages  of 
this  mode  of  illumination,  however, 
hav^  caused  it  to  be  now  generally 
superseded  by  other  arrangements. 
For  powers  between  1|  inch  and 
^  inch,  and  even  for  a  4  or  i  inch 
of  small  angle  and  good  working 
distance,  nothing  is  so  convenient 
as  the  parabolic  speculum  or  side- 
illuminator  (F,  fig.  17)  invented  by 
the  lato  Bichard  Beck.  This  u 
attached  to  a  spring-clip  that  slidee 
on  the  tubes  of  low-power  objec- 
tives, so  that  its  distance  frt>m  the 

object  and  the  direction  of  its  re- — ■ 

fleeted  pencil  are  readily  adjusted  ;  Fia.  17.— Beck's  Parabolic  Side- 
and  for  use  with  higher  powers  it  Illuminator,  with  Crouch's 
may  be  either  mounted  on  a  separ  Adapter. 
ate  arm  attached  to  some  part  of  the  stand  of  the  microecope,  or 
may  be  huns  in  the  manner  shown  in  fig.  17  from  an  **  adapter  " 
A  mterpoeea  between  the  objective  and  the  body.  By  rotating 
the  collar  B  and  making  use  of  the  joints  C,  C,  the  lengthening 
rod  D,  and  the  ball  and  socket  £,  any  position  may  be  given  to  the 
speculam  F  that  may  best  suit  the  objective  with  which  it  is  used. 

When,  however,  it  is  desired  to  illuminate  objects  to  be  seen  under 
objectivee  of  high  power  and  very  short  working  distance,  side 
illumination  of  any  Idnd  becomes  difficult,  thouc^h  not  absolutely 
impoesible ; '  and  various  modes  have  been  devised  for  the  illumina- 
tion of  the  objeot  by  means  of  light  sent  down  upon  it,  throuj^ 
the  objectiv^  from  above.  This  is  done  in  the  vertical  illuminator 
of  Messrs  Beck  (fig.  18)— the  original  idea  of  which  was  first 
A  0 


Fio.  18.  —Beck's  Vertical  mnmhiator. 
fliyen  by  the  American  Professor  H.  L.  Smith— by  a  disk  of 
thin  ghws  B,  6,  attached  to  a  milled  head  by  which  its  angular 
position  may  be  adjusted,  and  iatroduced  by  a  slot  A,  •  into  the 
interior  of  an  adapter  that  ia  interpoeed  between  the  objective  C,  <f 
and  tiie  nose  e  of  Ue  body.  The  fet  which  entem  at  the  lateral 
aperture  A.  a,  foiling  upon  the  obl^ue  soAoe  of  tiie  disk  C,  Vis 
r^eoted  downwud?  £d  is  ooncentosted  by  the  !«»•«•  ^^^Jj 
objective  upon  tiie  object  beneath.  The  ^^.^y^J^^t 
m^ed  wiSi  a  diapfimgm,  with  openin«  S^,  ^JJ«»*J^2^ 
AtriT.t,l.«T.ff  tTiii  faW  tehtte  which  this  method  ii  liable ;  or**^^^! 
wX^rSill  apertowTmay  be  placed  between  tiie  lamp  and  tiie 
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fllnminator,  at  any  diutanoe  that  is  found  to  produce  the  oest  effeeta. 
In  using  this  illuminator,  the  lamp  should  oe  placed  at  a  distance 
of  about  8  inches  from  the  aperture ;  and,  when  the  proper  adjust- 
ments have  been  made,  the  image  of  the  flame  should  be  seen  upon 
the  object  The  illumination  of  the  entire  field,  or  the  direction  of 
the  light  more  or  loss  to  either  side  of  it,  can  easily  be  managed  by 
the  interposition  of  a  small  condensing  lens  placed  at  about  the  dis- 
tance of  Its  own  focus  from  the  lamp.  The  objects  viewed  by  this 
mode  of  illumination  witii  dry-front  objectives  are  best  uncovered, 
since,  if  they  are  covered  with  thin  glass,  so  large  a  proportion  of 
the  light  sent  down  upon  them  is  reflected  from  the  cover  (especially 
when  objectives  of  large  ande  of  aperture  are  employed)  that  very 
little  is  seen  of  the  objects  beneath,  unless  their  reflective  power  is 
very  high.  WiUi  immersion  objectives,  however,  covered  objects 
may  be  used.  Another  method  of  vertical  illumination  lon^  since 
devised  by  Mr  ToUes  has  recently  been  brought  into  notice  by 
Professor  W.  A.  Rogers  of  Boston  (U.  S.).  It  consists  in  the  in- 
troduction  of  a  small  rectangular  prism  at  a  short  distance  behind 
the  front  combination  of  the  obiective,  so  that  parallel  rays  enter- 
ing its  vertical  surface  pass  on  between  its  parallel  horizontal  tur- 
fiices  until  they  meet  the  inclined  surface,  by  which  they  are 
reflected  downwards.  In  passing  tlirough  the  front  combination  of 
the  objective,  they  are  defected  towards  its  axis ;  but,  as  their 
angle  of  convergence  is  lels  than  the  angle  of  divergence  of  the  ravs 
proceeding  from  the  object^  the  reflected  rays  tvIU  not  meet  in  the 
focal  point  of  the  lens,  out  will  be  so  distributed  aa  to  illuminate 
a  sufficient  area.  By  altering  the  extent  to  which  the  prism  is 
pushed  in,  or  by  lifting  or  depressing  its  outer  end  by  means  of  a 
milled-head  screw,  the  field  of  illumination  can  be  regulated.  The 
working  of  this  prism  with  immersion-objectives  is  stated  by  Xr 
Tolles  to  be  peculiarly  satisfactory. 

Slaek'Oround  Uluminatian. — There  are  certain  classes  of  objects 
which,  though  sufficiently  transparent  to  be  seen  with  light  trana- 
mittea  through  them,  are  best  viewed  when  illuminated  by  rays  of 
iudi  obliquify  as  not  to  ^ass  directlv  into  the  objective, — such  a 
proportion  of  these  rays  being  retained  by  the  olgect  as  to  render  it 
self-luminous,  when,  all  direct  li^ht  being  cut  off.  the  general  field 
is  perfectly  dark.  This  method  u  particularly  effective  in  the  case 
of  such  delicate  mineral  structures  as  the  siuceous  tests  of  Poly- 
etfstina  and  the  '*  frnstulea "  of  DiaUmacem.  And  it  is  one  ad- 
vantage of  this  kind  of  illumination  that  it  brings  out  with 
oonsioerable  effect  the  solid  forms  of  objects  suited  to  it,  even 
when  they  are  viewed  monocularly.  Two  modes  of  providing  this 
illumination  are  in  use,  each  of  which  has  its  special  advantages. 
(hie  consists  in  pladne  a  central  stop  either  upon  or  immediately 
beneath  a  condenser  of  wide  apertu]:e,  which  shall  out  off  all  rays 
save  those  that,  after  passing  through  the  object  (as  in  fig.  20), 
diverge  at  an  angle  greater  than  that  of  the  objective  used;  so 
that,  while  the  ground  is  darkened,  the  object  is  seen  brightly 
standing  out  upon  it.  But  if  the  divergence  of  the  rays  is  but^ 
moderate  (say  oO"),  and  the  angle  of  the  objective  is  large  (say 
90*),  the  most  divergent  rays  of  the  condenser  will  enter  the  mar- 
ginal portion  of  the  objective,  and,  the  field  not  being  darkened, 
the  black-ground  effect  will  not  be  produced.  This  method 
has  the  neat  convenience  of  allowing  black-ground  illumination 
to  be  substituted  for  the  ordinary  fllumination  under  different 
powers,  without  any  other  chanffe  in  the  apparatus  than  die  turning 
of  a  diaphragm-plate  fitted  with  stops  of  differeut  sixes  suitable  to 
the  several  apertures  of  the  objectives ;  and  the  modem  achro- 
matic condensers  o&wide  anerture  can  be  thus  used  with  objectives 
of  120*  angle. 

An  excellent  black-grouu'l  illumination  is  also  given  by^the  para- 
bolic illuminator  (fig.  19),  originally  worked  out  as  a*  sUvered 
speculum  by  Mr  Wenham,  but  now  made  as  a  paraboloid  of  glass 
toat  reflects  to  its  focus  the  rays  which  fall  upon  its  internal  sunaoe. 
A  diagrammatic  section  of  tms  instrument,  showing  the  course  of 
the  rays  through  it,  is  ^en  in  fig.  20,  the  shaded  portion  repre- 
senting the  paraboloid.  The  parallel  rays  r.  9^,  f*,  entering  its  lower 
surface-  perpendicularly,  pass  on  until  they  meet  its  parabolic 
surface,  on  which  they  fall  at  such  an  angle  as  to  be  totally  reflected 
by  it)  and  are  all  directed  towards  its  focus  F.    The  to^  of  the 

Sraboloid  being  ground  out  Into  a  spherical  curve  of  wmch  F  is 
0  centre,  the  rays  in  emerging  fh>m  it  undergo  no  refiractlon,  since 
each  falls  perpendicularly  upon  the  part  of  the  surface  through 
which  it  passes.  A  stop  placed  at  S  prevents  any  of  the  rays 
reflected  upwards  by  the  mirror  from  passing  to  the  object,  which, 
bein^  nlaced  at  F,  is  illuminated  by  uie  rays  reflected  mto  it  from 
all  sides  of  the  paraboloid.  Those  rajrs  which  nan  through  it 
diverge  again  at  various  angles  ;  and  if  the  least  of  these,  OFu,  be 
greater  than  the  angle  of  aperture  of  the  object-glass,  none  of  them 
can  enter  it  The  stop  is  attached  to  a  stem  of  wire,  which  passes 
vertically  throitth  the  paraboloid  and  terminates  in  a  knob  beneath, 
as  shown  in  fig.  19 ;  and  bv  means  of  this  it  may  be  pushed 
upwards,  so  as  to  cut  off  the  less  divergent  rays  in  their  passags 
towards  the.  object,  thus  giving  a  black -around  illumination  wiui 
objeotives  of  an  angle  of  aperture  much  wider  than  OFH.  In  using 
the  paraboloid  for  delicate  ol^ects,  the  rays  which  are  made  to  enter 


it  should  be  parallel ;  contaqoently  the  plana  mirror  ahonld  tlwAji 
be  employed ;  and  when,  instead  of  the  parallel  rays  of  daylight,  we 
are  obliged  to  use  the  diverging  rays  of  a  lamp,  these  should  be 


the  divergii 
I  as  possibl 


rendereJas  parallel  as  possible,  previously  to  their  reflexion  fctim 
the  mirror,  by  the 
interposition  of  the 
"buIlVeye"  so  ad- 
justed as  to  produce 
this  effect  There  are 
many  cases,  however. 


F1G8.  19,  20. — Wenham's  Parabolic  lUuiumator. 

in  which  the  stronger  light  of  the  concave  mirror  is  preferable. 
When  it  ii  desired  that  the  light  should  &11  on  the  object  from  one 
side  only,  the  circular  opening  at  .he  bottom  of  the  wide  tube  that 
carries  the  paraboloid  may  be  fitted  with  a  diaphrsgm  adapted  to 
cover  all  but  a  certain  portion  of  it ;  and,  by  giving  rotation  to 
this  diaphragm,  rays  of  great  obliquity  may  be  made  to  fall  unon 
the  object  from  every  azimuth  in  succession. 

In  mer  to  adapt  this  paraboloid  to  objectives  of  very  wiae  angle 
of  aperture,  a  special  modification  of  it,  originally  devised  by  Mr 
Wenham,  has  been  latterly  reintroduced  under  the  dosiffuation  of 
*'immeridon-parab->loid,"  with  most  excellent  effect  Thu  condata 
in  making  the  top  of  the  paraboloid  flat  instead  of  concave,  and  in 
interposing  a  film  of  glycerin  between  its  surface  and  the  under 
surfue  of  the  ^lasi  sliae  carrving  the  object  Onlv  rays  of  such 
extreme  obliquitv  are  allowed  to  pass  into  the  slide  as  would  be 
totally  reflected  from  its  under  sunace  if  thev  fell  upon  it  throfi«h 
air ;  and,  as  these  illuminate  th^  object  without  passing  into  the 
objective,  it  can  be  thus  examined  under  even  the  nighest  powers. 

EnrocvLAR  MiORoaooPES. 

SUrtotcopic  Binoeulan,'-The  admirable  invention  of  the  stereo- 
scope by  Professor  Wheatstone  haa  led  to  a  general  apprecia- 
tion of  the.  value  of  the  ooqjoint  use  of  both  eyes,  in  conveying  to 
the  mind  a  conception  of  the  aolid  forms  of  objects  such  as  the 
use  of  either  eve  singly  does  not  generate  with  the  like  certainty  or 
effectiveness  (see  8trrro8Copr).  This  conception  is  the  product 
of  the  mental  combination  of  the  dissimilar  i>erspCKCtive  projectiona 
which  our  right  and  left  retina  receive  of  any  object  that  is  sufll- 
ciontly  near  uie  eyee  for  the  formation  of  two  images  that  are  sen- 
sibly dissimilar.  Now  it  is  obvious  that  a  simiUr  difference  must 
exist  between  the  two  penpective  projectiona  of  any  object  in  relief 
that  are  formed  by  the  rlnit  and  left  halves  of  a  microscopic  ob- 
jective and  that  this  difference  must  increase  with  the  angular 
aperture  of  the  ol:(jective.  And  the  fact  of  this  difference  may  be 
easily  made  apparent  experimentally,  by  adapting  a  semicircular 
"  stop  "  to  any  objective  of  from  20*  to  80*  an^e  in  such  a  manner 
that  it  can  be  turned  so  as  to  cover  either  its  right  or  its  left  half ; 
for  not  only  will  the  two  images  of  any  projecting  object  formed  by 
the  rays  transmitted  through  the  two  uncovered  halves  be  found 
sensibly  different,  but,  if  they  be  photographed  or  accurately  drawn, 
the  *'pairinff "  of  their  pictures  in  the  stereoeoope  will  bring  out 
the  form  of  uie  object  in  vivid  reliefl  What  is  needed,  therefore,  to 
give  the  true  atereoecopic  effect  to  a  binocular  microeoope  is  a  meana 
of  BO  biseoting  the  cone  of  rays  tranamitted  by  the  objeotive  that 
its  two  lateral  halves  shall  be  transmitted  the  one  to  the  right  and 
the  other  to  the  left  eye,  and  that  the  two  images  shall  be  croesed 
(tbe  image  formed  by  the  right  half  of  the  objective  being  sent  to  the 
left  eye,  and  that  formed  by  the  left  half  of  the  objective  being  sent 
to  the  right  eye)  in  order  to  neutralise  the  reveiaing  effect  of  the 
microecope  itselt  If  this  crossing  doee  not  take  place,  the  effect 
.will  be  rendered  "peeudoacopic,"  not  "orthoeeopic,** — its  projec- 
tions becoming  depressions,  and  its  depressions  being  brought  out  aa 
prominences.  It  was  firom  a  want  of^due  appreciation  of  this  fact 
that  the  earlier  attempts  at  constructing  a  stereoecopio  binocular 
gave  representationa  of  objects  placed  under  it,  not  in  their  true 
orthoscopic,  but  in  their  peeudosoopic  aspect  This  was  .the 
,  oaae,  for  axample,  with  the  oinooular  microscope  first  devised  biy 
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Uddtll  of  Kew  OrlMAt  in  1991,  vhieh  leparttad  the  com^ 

of  MTB  by  a  I^ir  of  rectangular  prieme  eo  placed  edge  to  edge  aboTO 
the  objective  that  the  rays  pauinff  through  its  right  half  were 
reiUeted  horizontally  to  the  right  side,  to  be  changed  to  the  rertical 
direction  and  tent  to  the  right  eye  br  a  lateral  rectangular  prism, 
while  the  rays  from  the  left  half  of  the  objective  were  sent  to  the 
left  eye  in  a  similar  manner.  Professor  Riddell  describes  the 
"conversion  of  relief"  produced  by  this  arrangement  with  the 
ordinary  eye-piece  as  making  a  metal  spherule  appear  "  as  a  glass 
ball  dlvei«d  on  the  under  side,  and 
a  crystal  of  galena  like  an  empty 
box.  And  to  render  the  images 
"normal  and  natural"  he  found 
himself  obliged- to  use  erecting  eye- 
pieces, which  should  produce  a  second 
reverMl  of  the  images  that  had  been 
reTersed  in  their  first  formation.^ 
Subeequently,  however,  Professor 
Riddell  devised  and  perfected  another 
arrangement  giving  a  true  orthoscopic 
effect,  which,  aftei  being  lonff  disre- 
garded, has  been  latterly  taken  up 
and  brought  into  use  by  Mr  Stephen- 
son. The  cone  of  rays  passing  up- 
wards from  the  objective  meets  a 
pair  of  prisms  (A,  A  fig.  21)  fixed 
immediately  above  its  back  lens, 
which  divides  it  into  two  halves ; 
each  of  these  is  subjected  to  internal 
reflexion  from  the  inner  side  of  the    

at  their  upper  end  ^ves  to  the  two 

pencils  B,B,  on  their  emergence  from  the  upper  surfaces  of  the 
prisms,  a  divergence  which  directs  them  through  two  obliquely- 
placed  bodies  to  their  respective  eye-pieces.  By  this  internal 
reflexion  a  lateral  reversal  u  produced,  which  neutralizes  tbat  of 
the  ordinary  microscopic  image,  so  that,  while  each  eye  receives 
the  image  formed  by  its  own  half  of  the  objective,  the  pairing 
of  the  two  pictures  produces  a  true  orthoscopic  effect' 

ibout  the  same  date  MM.  Kachet  of  Paris  succeeded  in  devising  a 
binocular  that  should  give  a  true  orthoscopic  image,  by  placing  above 
the  object-glass  an  equian  jrular  prism  (P.  fig.  22)  with  one  of  lu*  aur- 
fisces  parallel  to  its  back  lens, 
which,  receiving  the  pencils  ah 
forming  the  right  half  of  the 
oone,  internally  reflects  them 
obliqnelv  upwards  to  the  left, 
and  in  like  manner  reflects  the 
pencils  o'fr'  from  tlie  left  half 
the  cone  obliquely  upwards 
the  right  These  pencils,  pass 
ing  out  of  the  left  and  right 
oblique  &ces  of  the  prism  at 
right  angles  (so  as  not  to  undergo 
oither  refraction  or  dispersion), 
enter  right  and  left  lateral 
prisms,  also  at  right  angles,  and, 
after  being  internally  reflected 


liy  these,  pass  out  vertically,  at 
nght  angles  to   ' 


Fio.  21— Kachet's  Binoeplar 
Prisma. 


» their  upper  sur- 
fares,  through  two  parallel  bodies 
(fig.  23),  whose  eye- pieces  bring 
them  to  a  focus  in  the  right 
and  left  eyes  respectively.  The 
distance  between  these  bodies  may  be  a4jn*ted  to  the  varying 
distancea  between  the  axes  of  individual  pairs  of  eyes,  by  a4)as^ 
in^  screws  at  their  base,  which  vary  the  distance  of  the  lateral 
prisma  from  the  central  This  instrument  gives  a  theoretically 
perfect  representation  of  a  microscopie  object  in  relief,  as  it  would 
appear  if  enlarged  to  the  size  of  ita  image,  and  brouffht  to  within 
aboat  10  inches  of  the  eye  ;  and  its  chief  practical  defect  is  that, 
aa  the  two  bodies  are  parallel,  instead  of  being  slightly  converg- 
ent, it  cannot  be  eontinuoui^y  used  without  an  uncomfortable 
strain.  But,  as  its  performance  depends  upon  the  accuracy  of  the 
■even  plane  surfaces  of  the  three  prisms,  and  on  the  correctness  of 
their  nlations  to  each  other,  it  is  liable  to  considerable  error  from 
imperfections  in  its  construction  ;  and,  as  the  instrument  can  only 
bo  used  (or  its  own  special  purpoee,  the  observer  must  be  provided 
with  an  ordinary  single-bodied  microecope  for  the  examination  of 
objects  uasnited  to  the  powers  of  the  binocular.  This  last  obiection 
applies  also  to  Professor  RIddell's  model 

It  was  for  theee  reasons  that  Mr  Wenham,  fblly  impressed  with 
^e  sdvantagea  of  stereoecopic  vision  to  the  microscopist  set  himself 

JMLfSySByftSr*^  ^^  *^"  ****•  ^  ••  •  *^  ^"«^  ■'^^-  ^  ^Werw. 
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to  dsrisea  construction  by  which  it  mi^ht  be  obtained  without  the 
drawbacks  inevitable  in  the  working  of  Riddoll's  and  Kachet's  instra- 
ments;  and  he  eoon  succeeded  in  accomplishing  this  on  a  plan  which 
has  proved  not  only  convenient  but  practically  satisfactory,  notwith- 
standing its  theoretical  im- 
perfection. Only  the  right 
half  of  the  cone  of  rays  pro- 
ceedinff  upwards  from  the 
right  nau  of  the  objective 
(a,  fi^.  24)  ii  intercepted  by 
a  pnsm  placed  immediately 
over  that  naif  of  its  back  lens, 
which,  by  two  internal  re- 
flexions (as  shown  in  fi^.  25), 
sends  its  pencils  obhquely 
upwards  into  the  left-hand  or 
secondary  body  L,  whilst  the 
pencils  of  the  left  half-cone 
pass  uninterruptedly  into  the 
right-hand  body  R,  and  form 
an  image  that  suffers  no  other 
deterioration  than  that  which 
results  from  the  halving  of  the 
angular  aperture  and  the  con- 
sequent toes  of  light  The 
moderate  convergence  of  the 
two  bodies  (which,  b^  varying 
the  angles  of  the  pnsm',  may 
be  mads  greater  or  lees,  so  as 
to  accord  ii-ith  the  ordinary 
oonveri^nce  of  the  optic  axes 
in  the  mdividual  obserYer|  is 

much  more  generaUy  suiuble  as.-Nschefs  Binocular 

than  the  parallelism  of  MM.  »«**••  inemBoon^ 

Nachefs  earlier  instrument;  sucraeoope. 

and  the  adjustment  requisite  for  variation  of  distance  between  the 
eyes  cau  be  made  by  simply  lengthening  or  shortening  the  bodies 
by  drawing  out  or  pushing  in  the  diverging  L 
eye- pieces. 

It  may  he  fairly  objected,  to  Mr  Wenham'a 
method  (1)  that,  as  the  rays  which  pass  , 
through  the  prism  and  are  obliquely  reflected 
into  the  secondary  body  traverse  a  longer  , 
distance  than  those  which  pass  on  uninter^ 
ruptedlr  into  the  principal  body,  the  image 
formed  by  them  wiU  be  somewhat  larger  than 
that  which  is  formed  br  the  other  set,  and  (2) 
that  the  image  formed  b^  the  rave  which  have 
been  subjected  to  the  action  of  the  prism  must 
be  inferior  in  distinctness  to  that  formed  by 
the  uninterrupted  half  of  the  cone  of  rays. 
But  these  objections  are  found  to  have  no 
practical  weight  For  it  is  well  known  to 
those  who  have  experimented  upon  the  phe- 
nomena of  storeoeoopio  vision  (1)  that  a  slight 
diflerence  in  the  sixe  of  the  two  pictures  is  uo 
bar  to  their  perfect  combination,  and  (2)  that, 
if  one  of  the  pictures  be  good,  the  full  effect 
of  relief  is  given  to  the  ilnag^  even  though 
the  other  picture  be  faint  and  imperfect;  pro- 
vided that  the  outlines  of  the  lattor  are  suffi- 
ciently distinct  to  represent  its  perspective 
projection.  Hence  if,  instead  of  the  two 
equally  half-good  pictures  which  are  obtaioi- 
able  by  MM.  Kachet's  original  construction, 
we  had  in  Mr  Wenham's  one  good  and  one  Fio.  24.— Weuham's 
indiflerent  irfcture,  the  latter  would  be  de-  Stereoscopic  Bin- 
cidedly  preferable.  But,  in  point  of  fact,  the  o<«il*'  Microscope, 
deterioration  of  the  second  picture  in  Mr  Wenham's  aiTangement 
is  less  considerable  than  that  of  both  pictures  in  tlie  original 
arrangement  of  MM.  Kachet ;  so  that  the  optical  performance  of 
the  Wenham  binocular  is  in  every  way  superior.  It  has,  in  addi- 
tion, these  further  advantages  over  the  preceding: — first,  the 
greater  comfort  in  osinff  it  (especially  for  some  length  of  time 
together)  which  results  from  the  convergence  of  the  axes  of  the 
eyes  at  their  usual  angle  for  moderately  near  objects ;  second,  that 
tnis  binocular  arrangement  does  not  necessitato  a  special  instrument, 
but  may  be  applied,  to  any  microecope  which  is  capable  of  carry- 
ing the  weiffht  of  the  secondary  body.—the  prism  bejng  so  fixed 
in  a  movable  frame  that  it  may  in  a  moment  be  taken  out  of 
the  tube  or  replaced  therein,  so  that  when  it  lias  been  removed  the 
principal  body 'acts  in  every  respect  as  an  ordinary  microscope, 
the  entire  cone  of  rays  passing  unintorruptedly  into  it ;  and,  third, 
that  the  simplicity  of^  its  constniction  renders  its  derangement 
almost  impossible.  Hence  it  is  the  one  most  ffeneially  preferred  . 
by  micToscopists  who  use  the  long-bodied  English  model. 

for  short  bodied  Continental  microeoopcs^  however,  MM.  Cachet 
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Bfttt  d0fiM  «a  •mnMmmt  p^  two  vHsmi.  ^und  on  Mr  Wenhun's 
fondamenttl  idMof  aeflocstiiig  one  nidf  ^f  the  oone  d  ny  into  a 
Moondmry  body,  vhikt  the  other  half  jvoceede  onwarda  without 
change  of  direction  into  the  .principal  bodj.  And.it  ii  an  i^teroet- 
ing  feature  in  this  eonftmotion  that,  by  a  eimple  i^nge  in  the 
poaition  of  the  diriding  pcism,  the  tme  V  orthoaoopio  **  image  mar  be 
made,  by  a  "  oonremon  of  relief,"  to  become  "  paeadoeoopia" » 

The  effect  of  etereoaCopio  proieotioiv  mar  be  attained,  nowerer. 
without  a  double  body,  by  the  inaertion  oi  a  suitably^  oonatruoted 
binocular  eye-piece  into  the  body 
of  any  ordinary  monocular  micro- 
acopc.  A  plan  of  thii  kind  waa 
first  BUOceesAiUy  worked  out  by 
Mr  Tollee  (the  Tenr  *hle  optician 
of  Boston,  United  States),  who 
interpoeed  a  system  of  prisim 
dmiUr  to  that  derised  Ifj  MM. 
Kachet  (fig.  22),  but -on  a  much 
laiger  scale,  between  an  "erector" 
(resembling  that  used  in  the  eye- 
piece of  a  day  teleecope)  and  a  pair 
of  ordinary  Huygenian  eye-pieces, 
the  centnd  or  dividing  prism 
bein^  placed  at  or  near  ue  plana 
of  the  secondary  image  formed  by 
the  erector,  while  the  two  eye- 
pieces are  placed  iqimediately 
aboye  the  lateral  prisms, — the. 
oombination  thus  making  that  ditiaion  In  tiie  pencils  fonAing  the 
secondary  (erected)  image  which  it  makea  in  the  Kachet  binocular 
In  the  pencils  emerging  fromcthe  otjectiye.- 

A  stereoscopic  eye-piece  of  a  yery  different  construction  haa  been 
recently  densed  by  Professor  Abbe,  who,. making  use,  for  the 
diyision  between  the  two  oyo-piecee  of  the  rays  goin|[  to  form  the 
first  image,  of  an  arrangement  of  prisms  esaentiafly  similar  to  that 
diiyis6<i  b^  Mr  Wenham  for  hii  non-stereoscopic  binocular  (flff.  27), 
obtains  either  an  orthcac^i^  or  a  jiseudoeoopic  effect  by  placing 
on 'each  eye-piece  a  cap  with  a  semicircular  diaphragm,  so  as  to 
extinguish  half  .of  each  o^  the  cones  of  rays  that  form  the  two 
rAinal  images.  '  While  in  one  position  of  the  diaphragms  tme 
stareoaoopio  or  orthoeoopio  relief  is  giyen,  it  is  sumciont  to  turn 
iht  diaphragms  into  the  opposite  position  to  obtain  a  paeudo- 
nopio  conyersioiL*^  It  appears,  howeyer,  thkt  this  arrangement, 
(lioagfa  possessing  points  oi  great  interest  in  relation  to  the  theory 
of  binocular  yiaion,  is  not  likely 'to  supersede  the  ordinary  Wenham 

JfnMOL 

It  muat  be  obyious  to  eyery  one  who  studies  with  sufficient 
attsntion  the  conditions  under  which  true  stereoscopic  relief  can  be 
giysB  that  no  oombination  of  two  dissimilar  retinal  perspectiyee 
can  be  satisfactory  unless  the  yisual  picturee  represent  with  tolerable 
distinctness  the  featdres  of  the  object  that  lie  in  different  focal  planea. 
TUs  is  proyided  for,  in  ordinary  yiaion,  by  the  power  of  accommo- 
dation poeeeesed  by  Uie  eye,  which,  whUe  focussed  exactly  to  any 
one  plane,  can  also  induoe  in  its  yisual  pioturecCwithin  certain 
timita)  what  is  either  nearer  or  more  remote.  Kow  It  seems  prob- 
efala  tnat,  as  Profeesor  Abbe  haa  urged,  this  power  6f  accommoda- 
tion comea  into  play  in  microacopic  stereoecony,  but  there  can  be 
no  queetion  that  the  yisual  distuictness  of  tha  parts  of  an  object 
lying  within  and  beyond  the  focal  plane^  and  tlieirefore  the  com- 
pletenoes  of  the  stereoeoopic  image,  mainly  depends  upon  the  "  focal 
depth  "  of  the  objectiye  employed,"---whicn,  as  alreaa^  explained,  ia 
a  ronetion  of  ita  angular  aperture.  When,  liowerer,  objeotiyes  of  long 
foeoa  and  small  aperture  are  employed  in  binocular  microecopy, 
although  each  of  the  two  perspectfye  projectiona  nuy  be  (airly 
distinct  throughout,  the  effect  of  solid  relief  will  be  yery  incon- 
siderable^ because  the  pictures  are  not  sufficiently  dissimilar  to  one 
Another,— the  case  being  exactly  analogoua  to  that  of  the  stereo- 
scopic combination  of  two  photcgraphio  portraits  taken  at  an  angle 
of  no  more  than  a  few  degreea  tnm  each  other.  Still,  with  an 
oUectiye  of  1|  inchea  focus  and  an  angular  aperture  of  f^m  15*  to 
Mr,  a  itary  distinct  separation  is  made  of  the  focal  planea  ef  triina- 
pannt  sections  of  structuree  haying  no  great  minutenoM  of  detail, 
— such,  especially,  aa  injected  preparationa, — ^the  solid  forms  of 
their  capillary  networka  being  preaented  to  the  mind's  eye  with  a 
yiyidness  that  no  mo&oeolar  repreeentation  of  them  can  afford.* 
When  a  1  inch  olijectiye  of  20*  or  2S*  ia  uael  the  atereoacopic  effect 
beoomea  much  more  satisfactory ;  so  that  oti|eota  of  moderate  pro- 
jec^n  (such  as  many  of  the  siliceous  /WyeysMna,  JXatommeim. 
&c  •  can  ha  seen  in  nearly  their  natural  projectioiv  and,  if  the  focal 
a4{nitmefit  is  made  for  a  medium  plane,  with  tolerable  distinctness 
both  of  their  nearer  and  remoter  parta.  W^th  a  f  inch  of  80*  or 
8^,  the  stereoeoopic  relief  becomee  more  pronounced ;  'but  the 
dlininution  of  the  focal  depth  preyents  the  seyeral  planea  of  objects 
in  strong  relief  finom  being  as  Astinctiy  seen  at  the  same  time.    A 
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I  ineh  objeptiye  of  about  40*  of  spartan,  Kowtrar,  aflbvda  iho  mett 
satiafkctoi^  reeults  witii  suitable  objects,— iAill  stereoeeopie  relief 
bein^  gained .  without  exaggeration,  so  as  to  present,  #.^.,  the 
disooidal  diatoms  and  the  smaller  Folyq^ina  in  their  true  fonna,' 
whilst  ^eir  nesrer  and  more  remote  parta  are  eeen  with  suffide^it 
distinctnoes  to  require*  only  a  yery  aught  adjustment  of  the  foojia 
for  their  perfect  definition.  Still  more  minute  obiects  may  be  wall 
shown  by  ^ths  and  |th  objectiyee  whoee  angular  aperture  doea 
not  exceed  60*;  but  it  can^be  shown  both  theoretically  and 
practically  *  that  the  dissimilarity  of  the  two  perspectiye  projections 
of  objects  in  relief  formed  by  objectiyee  of  any  angle  much  exceed- 
ing 40*  is  Buoli  aa  to  exaggerate  the  stereoeeopie  effect ;  beddea 
which,  eyery  enlargement  of  angular  aperture  so  greatly  diminishes 
the  focal  depth  of  uie  objectiyee  that  only  thoee  parts  of  the  objects 
wiiich  lie  yery  near  the  focal  plane  can  be  eeen  with  distinctness 
sufficient  fbr  the  formation  of  a  good  stereoeoopic  image.  Hence, 
for  the  pnrpoaoa  of  minute  histological  reeearoh,  the  atereoaoopie 
binocular  is  (in  the  present  writer's  opinion)  almost  yalueleas; 
since,  if  any  diatinct  perspectiye  differentiation  can  be  gained  with 
objectiyaa  of  tha  short  focus  and  enlarged  ani^  that  are  moat 
suitable  to  such  inyeetigations,  that  differentiatton  wGU  be  ao  greal 
as  to  produce  a  highly  exaggerated  atereoacopic  affect  If  such 
objectiyea  be  uaed  bmocularly  at  all,  they  tiuat  be  so  mounted  that 
their  back  lenses  are  in  yery  cloee  proximity  to  the  priam ;  uid  the 
(tranaparent)  object  muat  be  Uluminated  by  an  achromati#cOndenaer 
of  auflSdant  aperture  to  aend  through  it  pencils  of  suffioiant  diyer^ 
gence  to  produce  the  secondary  image. 

In  rMud  to  the  adyantage  deriyad  flrom  the  use  of  the  atereo- 
soopic  binocular,  with  the  powers,  and  upon  the  objects,  suitable  to 
prMiuce  the  true  effect  of  solid  form,  the.  writer  can  unj^eaitat- 
ingly  assert,  as  the  result  of  a  long  and  yaried  experience,  that 
in  no  other  way  could  he  as  certainly  or  aa  yiyidly  image  thoee 
forms  to  himself,  and  that  in  prolon^jed  work  upon  aoch  snlgecta 
he  is  conscious  of  a  great  saying  of  fatigue,  which  seems  attribntable 
not  merely  (perhape  not  eo  much)  to  the  ooigoint  uae  of  both  eyea 
aa  to  the  abeence  of  the  mental  effort  required  for  the  intarpretati<m 
of  the  microecopic  picture,  when  the  soud  fohn  of  the  object  haa  to 
be  ideally  constructed  tcom.  it  (chiefly  by  meana  of  the  infonoation 
obtainable  through  the  focal  aojustment),  inatead  of  being  directly 
presented  to  the  mind's  eye.^ 

NoH'SUrtoaeopie  .SiiMcuton. —The  great  comfort  which  ii  azpeil* 
enced  by  the  microeoopist  in  the  conjoint  uae  of  both  eyes  haa  led 
to  the  inyontion  of  more  than  one  arrangement  by  which  thila  can 
be  secured  when  thoee  high  powers  are  required  which  cannot  be 
employed  with  the  ordinary  stereoeeopie  binocular. 
This  is  accomplished  by  Meesrs  Powell  and  Lea- 
land  by  taking  adyanta^  of  the  fiMtt  that,  when  a 
pencQ  of  rays  fklls  obliquely  upon  the  surfiue  of 
a  refracting  medium,  a  part  of  it  is  reflected  with- 
out entering  that  medium  at  alL  In  the  place 
usually  oqpupied  by  the  Wenham  prism  they 
interpoee  an  inclined  plate  of  glaas  with  parallel 
sides,  through  which  one  portion  of  the  raya  pro- 
ceeding upwards  tnm  the  whole  aperture  of  the 
objectiye  passes  into  the  principal  body  with  yery 
littie  change  in  its  course,  whilst  another  portion 
is  reflected  fhmi  its  surface  into  a  rectangular 
prism  so  placed  as  to  direct  it  obliquely  upwards 
into  the  secondary  body  (fig.  26).  Although 
there  is  a  decided  difference  in  orightnesa  between 
the  two  imagee,  that  formed  by  the  reflected  rays 
being  the  fwfnter,  yet  there  is  manrellously  litUs 
loss  of  definition  in  either,  eyen  when  the  ^  inch  _^  ^^ 
objectiye  is  uspd.  The  disk  and  prism  are  fixed  *^'  ^^ 
in  a  short  tube,  which  can  be  readily  substituted  in  any  ordinary 
binocular  microocope  for  the  one  containing  the  Wenham  priam. 

Other  arrangements  were  deyised  long  ago  by  Mr  Wenham,*  with 
a  yiew  to^  obtain  a  greater  eauality  in  the  amount  of  light-rays  form- 
ing the  two  picturee ;  and  ne  haa  latterly  ■ 
carried  one  of  theae  into  practical  effect, 
with  the  adyantage  that  ^e  compound 
prism  of  which  it  consists  haa  so  nearly 
the  same  shape  and  sixe  aa  hia  ordinary  I 
stereoeoopic  priam  as  to  be  capable  of  I 
being  mounted  in  preciaely  the  same  [ 
manner,  eo  that  the  one  may  be  readily 
exchanged' for  the  other.  The  axial  ray  a, 
proceeding  upwarda  frcm  the  objectiye,  [ 
enters    the    prism   ABDEF  (fig.  27)  at  FIc  27 

right  anglea  to  its  lower  face,  and  passes  ^' 

on  to  f,  where  it  meete  the  inclined  fsoe  AB,  at  which  thia  pnsm 
ii  nearly  in  ^contact  with  the  obUque  face  of  the  right-angled 
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priim  ABGL  By  intenud  reflttdon  from  the  forawr  and  aaaml 
leflezion  from  uie  Utter  aboat  half  the  beam  b  is  lefleoted  within 
the  lint  pmm  in  the  direction  cb,  while  the  other  half  proceeda 
atraight  onwards  through  tlie  second  pnam,  in  the  direction  ea', 
80  as  to  pass  into  the  pnnoipal  body.  The  reflected  hal^  meeting 
at  d  the  oblique  (sflrered)  sur&ee  DE  of  the  first  prism,  is  again 
reflected  in  the  direction  dV,  and,  passing  ont  of  that  prism  per- 
pendicularly to  its  snrfiuie  AF,  proceeds  towards  the  secondary 
body.  The  two  pxiams  must  not  be  in  abaolats  contact  along  the 
plane.  AB^  since^  if  they  were^  Newton's  rings  would  be  formed  ; 
and  much  nicety  is  required  in.  their  a^Jnstment,  so  that  the  two 
reflexions  may  be  combined  withoat  any  blozring  of  the  image  in 
the  secondary  body. 

For  the  prolonged  obsenration,  under  high  powers,  of  otgeets  not 
requiring  the  extreme  of  perfection  in  definition,  — ench,  for  examplei 
aa  the  study  of  the  eydosis  in  plants,  great  adrantage  is  'gained 
from  the  oozgoint  use  of  both  eyes  byoneoif  theaboTeaxnagements. 

MnoBAinoAL  OoHvnvonoir  ov  na  ICioBopoovi. 
The  optical  arrangements  on  which  the  working  of  the  oompoimd 
■ehiomatio  microscope  depends  having  now  been  explained,  we  hare 
next  to  consider  the  mechanical  proTisions  whereby  they  are  brought 
to  bear  upon  the  different  purpoees  which  the  instrument  is  destined 
to  serye.  Every  complete  microeoope  must  possess^  in  addition  to  the 
lens  or  combination  of  lenses  which  affords  its  magnii^ing  power,  a 
stage  whereon  the  object  may  securely  rest,  a  concave  mirror  for  me 
Illumination  of  trans^iarent  objects  from  beneath,  and  a  condensing- 
lens  for  the  illumination  of  opaque  ol^jects  from  above. 

1.  Now,  in  whatever  mode  theee  may  be  connected  with  each 
other,  it  is  essential  that  the  optical  part  and  the  stage  should  be 
so  dispoaed  as  either  to  be  altogether  free  from  tendency  to  vibra* 
tion  or  to  vibrate  together ;  since  it  is  obvious  that  any  movement 
of  one,  in  which  the  other  does  not  partake,  will  be  augmented  to 
the  eye  of  the  obeerver  in  proportion  to  the  msgoizying  power 
employed.  In  a  badly-constructed  instrument,  even  thouan  pjaoed 
noon  a  steady  table  reetinf  upon  the  firm  floor  of  a  well-built  houae, 
wiien  hi^h  powers  are  used,  the  object  is  seen  to  oedUate  so  rapidly 
at  the  sbghtest  tremor— such  as  tnat  caused  by  a  person  waDcing 
acroas  the  room,  or  by  a  carriage  rolling  by  in  the  street-4w  to  be 
frequently  almoet  indistinguishable ;  whereas  in  a  well-constructed 
inateoment  scarcely  any^roeptible  effiBot  will  be  produced  by  even 
mater  disturbancea.  Hence,  in  the  choice  of  a  microeoope,  it 
ahonld  alwava  be  sulgected  to  this  test,  and  should  be  unhesitatixu|ly 
rqeeted  if  the  result  be  unfrtvouraUe.  If  the  Instrument  should  lie 
fiound  free  from  fitult  when  thus  tested  'with  high  powers^  its 
ate^dinees  with  low  powers  may  be  assumed :  but  on  the  other 
hand,  though  a  microeoope  may  give  an  imase  free  from  perceptible 
tremor  when  the  lower  riowers  only  are  emmoyed,  it  may  be  quite 
nnflt  for  use  with  the  higher.  The  method  still  adoptea  by  eome 
makers^  of  supporting  the  bodv  by  its  base  alone,  ia  the  worst 
poaiUe,  especially  for  the  long  bodpr  of  the  large  English  model, 
ainoe  any  vibration  of  its  lower  part  la  exaggerated  at  its  ocular  end. 
TIm  firmer  the  support  of  the  body  along  Ito  longth  the  lees  tremor 
will  be  seen  in  the  microeoopic  imaM. 

Sl  The  next  requisite  ii  a  capability  of  accurate  adjustment  to 
«v«y  yarietv  of  focal  distance,  without  movement  of  the  object  It 
la  n  principle  nniveraally  recpgnixed  in  the  construction  of  good 
mlcnsoopea  that  the  stage  whereon  the  object  is  placed  should  be 
n  fixture,  the  movement  py  which  the  focus  is  to  be  adjusted  being 
given  to  the  optical  portion.  This  movement  should  be  such  as  to 
allow  free  range  from  a  minute  fraction  of  an  inch  to  three  or  four 
Inehes,  with  equal  power  of  obtaining  a  delio&te  adjustment  at  any 
part  It  ahould  also  be  so  accurate  that  the  optic  axis  of  the  in- 
strument should  not  be  in  the  least  altered  by  any  movement  in  a 
Vertical  direction,  so  that,  if  an  object  be  brought  into  the  centre  of 
Hie  field  with  a  low  power,  and  a  mgher  power  be  then  substituted, 
tliA  object  should  be  found  in  the  centra  of  its  field,  notwithstand- 
ing tiie  great  alteration  in  the  focus.  In  tills  way  much  time  may 
often  be  saved  by  employiiig  a  low  power  aa  a  "finder"  for  an  object  to 
Im  examined  by  a  higher  one :  and  when  an  object  is  being  viewed 
by  a  Bucoession  of  powers  little  or  no  readjustment  of  its  place  on 
l£e  stage  should  be  required.  A  rack-and-pinion  adjustment:  if  it 
be  made  to  work  both  tightiy  and  amoothly,  answers  snffioientiy 


ment  operating  either  on  the  object-glass  alone  or  on  the  ebtin  body 
(prefiBraUy  on  the  latter),  ii  of  great  value :  and  for  the  highest 
powers  it  is  quite  indispensable.  It  is  essential  that  in  this  motion 
then  ahould  be  no  "lost  time,"  and  that  its  working  should  not 
produce  any  "twist"  ordisplaoementof  the  image.  Inaomemicro- 
ooopee  which  ara  provided  with  a  fine  adjustment  the  rack-and- 
pinion  movement  is  dispensed  with,  the  "  coarse  adjustment "  bein« 
given  by  merely  sliding  the  body  up  and  down  in  the  socket  whi^ 
grasps  it ;  but  this  pUm  Is  only  admisaible  •where,  for  the  aske  of 
extreme  cheapness  or  portabili^,  the  inatmment  haa  to  be  reduced 
to  the  form  of  ttmoet  BimpUd^.  as  in  flgk  S$,  29. 


8.  Scaroeily  less  Important  than  the  preceding  requisite,  in  the 
case  of  the  compound  microscope,  eepecially  with  the  long  body  of 
the  ordinsry  English  model,  is  the  capability  of  being  placedin  eitiier 
a  vertical  or  a  horisontal  position,  or  at  any  angle  with  tne  horison, 
without  deranging  the  aqjustment  of  its  parts  to  each  other,  and 
without  pladng  uie  eye-piece  in  such  a  position  as  to  be  incon- 
venient to  the  obeerver.  It  ii  certainly  a  matter  cf  surprise  that 
some  microeoopists,  especially  on  the  Continent,  should  still  for^ 
the  advantagee  of  the  mdined  poeiti^i,  these  being  attainable  by  a 
very  small.  Midition  to  the  coet  of  the  instrument ;  but  the  incon- 
venience of  the  vertical  amm^ment  is  much  leas  when  the  body 
of  the  microscope  ii  short,  as  m  the  ordinary  Continental  model ; 
and  there  are  many  cases  in  which  it  ii  absolutely  necessary  that 
the  stage  should  be  horisontal.  This  position,  however,  can  at  any 
time  be  given  to  the  stage  of  the  Inclining  microscope,  by  bringing 
the  optio  axis  of  the  instrument  into  the  vertical  direction.  In 
ordinarv  vasee,  an  inclination  of  the  body  at  an  an^le  of  about  56* 
'  to  the  norison  will  usually  be  found  meet  convenient  for  uncon- 
strained obeervation ;  and  the  instrument  should  be  eo  constructed 
as,  when  thus  inclined^  to  give  to  the  stage  such  an  elevation  above 
the  table  that,  when  the  hands  are  emploved  at  it,  the  arms  may 
rest  convenientiy  upon  the  table.  In  tnis  manner  a  degree  <n 
support  is  attained  which  givee  such  free  play  to  the  muscles  of  the 
handa  that  movementa  of  the  greatest  nicety  may  be  executed  by 
them,  and  the  &tigue  of  long-continued  observation  is  greatiy 
itimininK^,  When  the  ordinary  camera  ludda*  is  used  for  drawing 
or  measuring,  it  is  requisite  that  the  microscope'  should  be  placea 
horisontslly.  It  ought,  therefore,  to  be  made  capable  of  evenr  such 
varied  of  position  ;  and  tiie  stage  must  of  course  be  provided  with 
some  means  of  holding  the  object,  whenever  it  is  itself  placed  in 
such  aposition  that  the  object  would  slip  down  unless  sustained. 

L  The  last  principle  on  which  we  shall  here  dwell,  as  essential 
to  tiie  value  of^a  microscope  designed  for  ordinary  work,  is  simpli- 
city in  the  construction  and  adjustment  of  everv  part.  Many  in- 
Sulcus  mechanical  devices  have  been  invented  and  executed  for 
e  purpose  of  overcoming  difficultiea  which  are  in  themselves  reallj 
trivial.  A  moderate  amount  of  dexterity  in  the  use  of  the  hands  is 
sufllcient  to  render  meet  of  these  superfluous ;  and  without  such 
dexterity  no  one,  even  with  the  meet  complete  mechanical  facilitiea, 
will  ever  become  a  good  microscopist  Thero  is,  of  course,  a  limit 
to  this  simplification  ;  and  no  arrangement  can  be  objected  to  on 
this  scon  wmch  gives  advantages  in  the  examination  of  difficult 
objects,  or  in  tiie  determination  of  doubtful  questions,  such  as  no 
simpler  means  can  afibrd.  The  meaning  of  this  distinction  will 
become  apparent  if  it  be  applied  to  the  cases  of  the  mechanicsl 
stage  and  tne  achromatic  condenser.  For,  although  the  mechanical 
stage  may  be  considered  a  valuable  aid  in  observation,  as  facilitating 
the  finding  of  a  minute  object,  or  the  examination  of  the  entira 
surface  of  a  large  one^  yet  it  adds  nothing  to  the  clearness  of  our 
view  of  dther ;  and  its  place  may  in  great  degree  be  supplied  by  the 
fingers  of  a  good  manipulator.  On  the  other  hand,  the  use  of  the 
achromatic  condenser  not  only  contributes  very  materially,  ^ut  is 
absolutely  indispensable,  to  the  formation  of  a  perfect  image,  in  the 
case  of  many  objects  of  a  difficult  class ;  the  want  of  it  cannot  be 
compensated  by  tiie  most  dexterous  use  of  the  ordinary  appliancea; 
and  consequently,  although  it  may  fairly  be  considered  superfluous 
as  regards  a  large  proportion  of  the  purpoees  to  which  the  micro- 
scope is  directed,  whether  for  investigation  or  for  display,  yet  aa 
regards  the  particular  objecta  lost  alluded  to  it  is  a  no  less  necessaiy 
pvt  of  the  instrument  than  the  achromatic  objective  itselt 

As  a  typical  example  of  the  simplest  form  of  compound  micro- 
scope that  is  suitable  for  sdentifio  researoh,— which,  with  various 
modificationa  of  detail,  is  the  one  generally  employed  on  the  Con- 
tinent—the Mientecpe  d§  dimdion  «t  d^obaervation  (fig.  28)  of  II. 
Nachet,  espedally  as  constructed  for  portabilitv  (figs.  29-31),  seems 
particularly  worthy  of  description.  In  its  vertical  form  (fig.  28)  tiie 
solid  foot  to  which  the  mirror  is  pivoted  ^ves  support  to  the 
pillar  F,  to  the  top  of  which  the  stage  F,  having  a  diaphragm-plate 
beneath  it  is  firmly  attached.  On  the  top  of  this  pillar  the  tubu- 
lar stem  A  is  fitted  in  such  a  maimer  that  it  may  oe  removed  by 
unscrawing  the  large  milled  head  L,— though,  when  this  is  weU 
scrawed  down,  the  stem  stands  quite  firmly.  This  stem  bears  at 
its  summit  a  short  horizontal  arm,  which  carries  a  strong  vertical 
tube  that  firmly  grasps  the  "body"  of  the  microscope,  while  per- 
mitting this  to  DC  eanly  slid  upwards  or  downwards,  so  as  ^  make 
a  "coarse  adjustment*  of  the  focus.  The  "fine adjustment"  is 
made  by  turning  the  milled  head  Y,  which  either  preeses  down  the 
outer  tube  of  the  stem,  or  allowa  it  to  be  raised  bv  the  upward  prea- 
sun  of  a  strong  Sfdral  spring  in  its  interior.  By  unscrewing  tha 
milled  head  L,  the  stem  A  with  its  arm  and  compound  body  can  bo 
detached  from  the  pillar ;  and,  a  small  light  arm  H  holding  either 
sin^  lenses  or  doublets  being  slid  into  this,  a  convenient  dissecting 
microeoope  is  thus  provided.  The  only  drawback  in  the  construc- 
tion of  this  simple  model  is  its  not  being  provided  with  a  joint  for 
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th«  incliniitlott  of  the  body ;  bnt  this  it  introdacod  into  the  port- 
able fonn  of  the  instrument  shown  in  fig.  29,  the  bas^  portion  of 
which  (fig.  80)  can  be  nsed,  like  that  of  the  preceding  model,  as  a 
sfaoDple  microscope,  and,  by  a  most  ingenious  construction,  can  be 
■ofoldad  as  to  he  flat  in  a  shallow  case  (fig.  31)  that  holds  also  the 
npptt  part  irith  the  objectires  of  both  tiie  simple  arm  and  the  com- 


Fro.  "28.— Nadhet's  Combined  Simple  and  Compound  ICicnsoopa. 

pound  body.  IL  Nachat  now  oonnocts  his  olg'ectiyaa  with  the 
Dodr  of  his  microscopes,  not  by  a  screw,  but  by  a  cylindrical  fitting 
held  in  place  by  the  pressure  of  a  spring-dip  against  a  projecting 
shoulder.  This  method  not  only  allows  one  objectiTe  to  be  re- 
moved and  replaced  by  another  much  more  nftdily  than  does  tiie 
screw-fitting,  but  alsQ  renders  the  centring  of  different  obJectiTSi 
more  exactly  con- 
formable. It  may 
be  safely  afiirmed 
that  a  Tery  large 
proportion  of  the 
microscopic  work 
of 'the  last  half- 
century,  which  haa 
giren  an  entirely 
new  aspect  to  bio-' 
logical  scienoe,  haa 
bMn  done  br  in- 
struments of  this 
simple  Continental 
type. 

A  lazger  model, 
howerer,  was  from 
the  first  adopted 
b^  English   opti- 
cians; and,  as  a 
typical  example  of 
tne   general  plan 
of      construction 
now  most  followed 
both  in   England  ^ 
and  in  the  United  =i 
States,     the     im- -^ 
TOoreu     Jackson-  ^--     _    '  _  r^^-  ^- 

Zentmayer  micro-  • 

scope    of    Messn  ^'^  29.— Nschets  Portable  Compound  Microscope. 

Boas  (fig.  82)  may  be .  appropriately  selected.  The  tripod  base  of 
this  instrument  carries  two  pillars,  between  which  is  swung  upon  a 
horizontal  axis  (capable  of  being  fixed  in  any  position  by  a  tignten- 
ing  screw)  a  solid  *'  limb,"  with  which  all  the  other  parte  of  the 
instrument  are  oonnected2--a  plan  of  construction  originally  derised 
by  Mr  George  Jackson.  The  binocular  body,  harinff  at  its  lower  end 
(as  in  fig.  24)  an  opening  into  which  either  of  the  Wenham  prisms 
can  be  inserted,  ana  at  its  top  a  rack  moremelit  for  a<yusting  tne  qrs-* 


pieces  to  the  distance  between  the  eyee  of  the  obeerrer,  is  attached 
.to  a  racked  slide,  which  is  so  acted  on  by  the  large  double  milled 


Fxa  80. 


-Nachet's  Portable 


ichet's  Portable  Disseetinc  Microecope;  on  the] 
,  on  the  right  as  having  tne  stage  P  turned  back 
as  to  lie  flat  on  the  bottom  of  tb  j  case. 


left  as  set 
upon  the 


up  for  use, 
joint  0,  so  I 

head  in  the  upper  part  of  the  limb  as  to  give  a  "  quick  **  upward  or 
downward  motion  to  the  body;  while  the  "  slow^'  motion,  or  fin« 


Fzo.  81.— Kachet's  Portable  Compound  and  Dissecting  Miicroeoope, 
as  packed  in  case. 

a^jiutment,  la  ciran  br  means  of  the  vertical  micrometer  screw  at 
tiie  back  of  the  limb,  wnichraisesor  lowers  a  second  slide  behind  the 
lack.*  The  stage  is 
supported  upon  « 
firm  rin^  which  ia 
immovably  fixed, 
not  to  the  limb,  but 
to  a  strong  conical 
pivot  whien  passes 
through  the  limb,  to 
be  damped  by  ■ 
acrew-nut  at  its 
back,— the  purpose 
of  this  being  to  allow 
the  whole  stage  toba 
inclined  to  one  aida 
or  the  other  at  anr 
an^le,  so  that  a  soUa 
olnect  maybe  viewed 
sideways  of  from 
below,  as  well  aa 
from  above.  Upon 
this  ring  the  smgo 
rotatea  horisontally, 
its  angular  move- 
ment Doing  mea- 
sursd  by  a  gnduated 
scale  and  vernier  at 
its  edge  ;  and  it  can 
be  fixed  in  anyasi* 
mnth  by  a  damping- 
screwbenAath.  Beet- 
angular  inovement'i 
ia  given  to  the 
traveraing  platform 
which  carriea  the  ob-  Fto..82<^Boss's  Jaekson-ZsntmaytrCompona^ 
iect  by  two  milled  Microscope, 

heada  on  the  right  of  the  itsge;  the  whole  oonstmetioii  of  which  ia 
adapted  to  allow  licht  of  extreme  obliquity  to  be  thrown  upon  tfaa 
ol^eet  from  beneat(.  '  On  the  strong  pivot  by  whidi  the  ataga  to 

t  la  tbs  eldv  fonn  of  eonatrvslloa  stIU  retehMd 


t  la  tbs  eldv  fonn  of  eonatrvslloa  otIU  ralalaod  Vr  oobm  Bokon  «m  tee 
a^JeatoMBl  aeto  iineOj  on  tiM  objecttr^  the  fliitaff  of  whkh  la  SMdj  te  dMe 
npmddowaiilllUB the Boeeor  the bod^ 
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Attadied  to  the  limb  (the  asris  of  which  peene  through  the  point  at 
which  the  objeot-plaiie  is  inteneeted  by  the  optic  axis  of  the 
bodr)  is  hosg  the  swinging  tail-niece  invented  bt  Mr  Zentmayer  of 
Philadelphia,  which,  carrying  the  whole  illnminating  apparatos^ 
may  be  ao  set  as  to  ffire  to  the  axis  of  the  illnminating  pencil  any 
reqoired  degree  of  obliqnity.  To  the  upper  part  of  it  u  attached 
a  rack-aiid-pinion  morement  carrying  the  ''snbstage."  which  is 
ptoridfid  with  two  milled-headed  screws  for  oentnnff  it  pre- 
cisely with  the  microscope-body.  Into  this  may  be  fitted  tiie 
sehromatie  condenser,  ^rabolic  illuminator,  polarizing  prism,  or 
any  other  kind  of  illnminating;  apmratns ;  whilst  at  its  lower  end 
it  carries  the  minor,  the  position  o|  which  may  be  ^varied  by  sliding 
its  fitting  up  or  down  tho  "  tail>pieoe,"  or  by  turning  the  arm 
which  carries  it  to  one  side  or  the  other ;  while,  if  direct  iUuxnina- 
tion  from  a  lamp  should  be  preferred,  it  may  be  turned  altogether 
sside.  By  swinging  the  tail-piece  round  abore  the  stsge,  oblique 
light  may  be  reflected  from  the  mirror,  through  the  condenser,  upon 
the  upper  surfaces  of  o1]{)ect8.  The  condenser  usually  fitted  to 
this  instrument  is  of  about  ^  inch  foeus^  with  a  large  back  lens  ; 
behind  which  are  placed  an  iris-diaphragm  for  ledu^g  the  Ijght 
to  the  central  rays^  and  a  diaphragm-^te  with  apertures  of  the 
Tsrions  foimb  most  suited  Ibr  the  lesolutioin  0/  lined  objects  by 
obHque  xmys.' 

Ko  instrument,  in  the  writer's  Judgment,  is  better  adapted  than 
this  for  the  highest  purposes  of  microscopical  resesroh.  It  works 
sdmiimbly  with  erery  power  from  the  lowest  to  the  highest,  and  is 
capable  of  receiving  any  one  of  the  numerous  pieces  of  apparatus 
which  hnre  been  devised  for  special  reeearches  of  various  kinds. 
The  detailed  description  of  theee  not  beinf  here  admissible,  it  wfll 
be  sufficient  to  indicate  the  polariscc^  ana  the  spectroscope  mb  the 
most  important  of  these  accessories. 

MicEOKmr, 

The  microflcopist  has  constant  need  of  some  means  of  taking  exact 
measurements  of  the  dimensions  of  the  minute  objects,  or  parts  of 
objects,  on  the  studv  of  which  he  is  en^sged ;  and  the  aoeuraey  of 
the  operation  will  of  coune  be  proportioned  to  the  OMiectneM  of 
the  standard  used,  and  the  care  with  which  it  is  applied. 

The  instruments  emploved  in  microecopie  micrometry  are  of  two 
kinds,  the  measurement  oeiuff  taken  in  one  by  ^  rotation  of  a 
fina  screw  with  a  divided  mified  head,  whilst  in  the  other  a  slip 
of  gisas  ruled  with  lines  at  fixed  distances  gives  a  scale  which  forms 
a  bsas  of  computation.  Each  of  these  has  its  adrantagsa  and  Iti 
disadvantages. 

The  atue-micrometer  constructed  by  Frauenhofer  was  tanamij 
much  need  by  Continental  mioroscopiste,  snd  hss  the  advantage  of 
iadieating  the  actual  dimensions  of  the  objects  to  be  measured : 
hat  it  has  the  two  spedsl  disadvantngis  that  a  snfllciently  smau 
value  eaanot  be  oonvenientlv  given  to  its  divisions,  ud  tnat  any 
error  in  its  construction  ana  working  is  augmented  by  the  whob 
msgnifyin^  power  employed.  This  bistrument  has  now,  howerer, 
sfanoet  entirely  given  place  to  one  of  those  to  be  next  described. 

The  eerew-mierometer  ordinarily  used  in  astronomical  messure- 
moots  (see  Kiorokktxe)  can  be  adapted  to  the  eye-pieoe  of  the 
mieroseope  in  a  manner  essentially  the  same  sa  th%t  ifi  which  it  Is 
applied  to  the  telescope,— its  twQ  parallel  threads— of  which  one  is 
fixed  and  the  other  made  to  apnroach  towards  or  recede  from  this 
If  tbB  tandnf;  of  the  sorew-^ing  plaoed  in  the  focus  of  the  eye- 
l^sa,  send  bemg  therefore  seen  as  lines  omssing  its  field  of  view. 
The  objeet  is  soToonssed  that  its  image  is  formed  in  the  same  plane  ^ 
and,  the  latter  being  brought  into  such  a  position  that  one  of  its  ends 
er  margina  liee  in  optical  contact  with  Qie  fixed  line,  the  screw  is 
taraed  so  as  to  bring  the  movable  line  into  the  like  coincidence 
with  the  other.  But  the  distance  between  the  lines,  as  given  by  the 
nomber  of  divisions  of  tiie  micrometer,  will  here  be  the  measue- 

meot,  not  of  the  oT 

value  of  these  di^ 


iect  itsslf,  but  of  its  msgnified  image.;  and  the 
ons,  therefore,  will  depend  upon  the  amplifica- 
tion  civen  by  the  particular  objective  used.  Tnus,  suppose  esch 
dtvisSon  of  the  micrometer  to  have  an  aetoal  value  of  rvmi^  of  an 
iaeh,  and  the  visual  image'to  have  one  hundred  times  the  linesr 
dinsenaions  of  the  ohgect,  the  theoretical  mierometric  value  of  each 
division  would  be  ^ik  of  Tvi^tn,  or  one-mOUonth,  of  an  inch,— 
a  degree  of  minuteness,  however,  not  practically  attainable.  It  is 
neeasMry,  moreover,  to  determine  the  micrometrio  value  of  the 
divisiona  of  the  micrometer,  not  only  for  every  objective,  bat  for 


I  in  ^e  conditiMis  under  whic6  that  olnectlve  mav  be 
employed,  as  reflards  the  length  of  the  tube  or  ^'body"  of  the 
mioioeoope,  whidi  is  varied  not  only  by  the  draw-tube,  but  also. 
In  many  esses,  in'  the  working  of  the  fine  adjustment  or  slow 
motion,  and  also,  in  the  oass  of  the  Isige-angled  powerh  liimished 
with  n4ja*tBMnt  for  thickness  of  the  covering-glass^  for  the  d^ee 


r  put  in  the  place  of  the  object,  so  that  the  lines  ruled  upon 
it  at  fixed  intervals  shsll  be  projected  upon  the  field  of  view.  The 
^         '  'is  usually  ruled  either  to  lOOOths  of  an  inch  or 


lOOths  of  a  millimetre ;  and  it  is  convenient  that  one  of  the  divisions 
of  its  imsge  should  be  made  to  toincide  exactly  with  a  certain  number 
of  diviiions  of  the  screw-micrometer.  This  may  be  done  by  lengthen- 
ing tiie  draw-tube,  so  as  to  increese  the  amplification  of  the  scale 
until  coinddence  has  been  reached ;  and  the  exact  amount  of  tlus 
lengthening  should  be  ncted,— as  shbuld  also  the  precise  poeition 
of  the  milM  head  of  the  slow  motion  (if  it  acts  on  the  objective, 
instead  of  on  the  bodv  as  a  whole),  and  of  the  ac^usting  screw-collar 
of  ^e  objective  itself.  Thus,  if  two  lines  of  the  sti^e-micromecer 
separated  by  1000th  of  an  inch  be  brought  into  coincidence  with 
the  two  threads  of  the  eve-piece  micrometer, '  separated  by  forty 
divisions  of  the  screw  milled  head,  the  value  of  eaish  of  thoee  divi- 
dona  is  tvHt^^  ^  <^  ^^^-  ^^  ^^®  above  conditions  be  predsely 
reoorded  for  each  objective  used  in  micrometry,  the  mierometric 
value  of  the  divisions  remains  the  same  for  that  objective,  whenever 
it  is  employed  under  the  same  conditions. 

The  errors  to  which  micrometers  are  subject  arise  (1)  from  in- 
equalities in  the  ruling  of  the  stage-micrometer,  (2)  from  irregularis 
ties  in  the  screw  of  the  eye-piece  micrometer,  (8)  from  *'  lost  time  " 
in  its  working,  snd  (4)  fh>m  the  thickness  of  its  threads.  In  order 
to  eliminate  the  first  and  second,  it  is  ^ell  to  determine  the  rela- 
tion of  the  divinons  of  the  two  micrometers  by  the  comparison  of 
a  considerable  number  of  both ;  the  third  proceeds  from  an  imper- 
fection of  workmanship  which,  if  it  shows  itself  sensibly,  entirely 
destroys  the  value  of  the  instrument,  while  the  fourth  can  m 
rectified  by  the  exercise  of  skill  and  judgment  on  tho  part  of  the 
obaerver.  For,  if  the  micrometer  is  so  constructed  as  to  read  zero 
when- one  thread  lies  exactly  upon  the  other,  its  divisions  indicate 
the  distance  between  the  axes  of  these  threads  when  separated ;  and 
the  dimennons  of  any  object  (such  as  a  blood-corpuscle)  lying 
between  their  borders  will  obviously  be  too  great  bv  half  the  thick- 
ness of  tiie  two  threads,  that  ii,  bv  the  entire  thickness  of  one 
thread.  When,  on  the  other  hand,  tne  measurement  is  bein^  made 
(as  of  the  distances  of  the  strin  on  diatoms)  by  the  coincidence 
between  certain  lines  on  the  object  and  the  axes  of  the  threads  ot 
the  micrometer,  tho  dimensions  indicated  by  the  diviiions  of  the 
screw  mUled-head  will  be  correct 

The  eostlinsss  of  a  well-constructed  screw-micrometer  being  a 
formidable  obstade  to  its  general  use,  a  simpler  method  (devised  by 
Mr  George  Jackson)  ii  more  commonly  adopted,  which  conusts  in 
the  insertion  of  a  ruled-glass  scale  into  the  focus  of  an  ordinary 
Huygenian  eye-pieoe,  so  that  its  lines  are  projected  on  the  field  of 
view.  This  scale  (nded,  like  an  ordinary  measure,  with  everv  fifth 
line  long,  and  every  tenth  line  double  the  length  of  the  fifth)  is 
fixed  in  a.brsss  inner  firsme^  that  has  a  dight  motion  in  the  direc- 
tion of  its'  length  within  an  outer  fhune ;  snd  this  hurt^  bdng  introw 
duosd  through  a  pair  of  dits  into  the  eye-piece  just  above  the 
dia^ragm,  aud  being  made  to  occupy  the  centre -of  the  field,  is 
brought  exaotiy  into  focus  by  unscrewing  the  eye-fflsas  as  far  u 
maybe  requidte.  When  the  image  of  the  object  to  do  measured  ii 
brought  by  the  food  adjustment  of  the  object-glass  into  the  same 
plane,  a  small  pudiing-screw  at  the  end  01^  the  micrometer  (whose 
action  is  antagonised  by  a  spring  at  the  other  end)  is  turned  until 
one  of  the  long  divldons  of  the  scde  if  brought  into  opticd  contact 
with  one  edg^  of  the  image  of  the  object  to  be  measured,  and  the 
number  of  dmsions  is  tiien  counted  to  its  other  edge, — the  operation 
bdng  exaetiy  that  of  laying  a  rule  across  the  red  object  if  enlarged 
to  the  siM  of  its  image.  Tike  mierometric  value  of  each  dividon  of 
this  eye-piece  scde  muft  be  carefiDilly  ascertained  for  each  objective, 
as  in  the  case  of  the  screw-micrometer,  the  error  arising  from  in- 
equality of  its  divinons  being  eliminated  as  far  as  posdble  by  taking 
an  average  of  severaL  The  prindpal  point  of  inferiority  in  thu 
form  of  micrometer  is  that,  as  its  dividons  cannot  be  made  of 
nearly  so  small  a  value  as  thoee  of  the  screw-micrometer,  sn 
estimate  of  fractiond  parts  of  them  often  becomes  necessary,  which 
ii  objectionable  as  involving  an  additional  source  of  error.  To  meet 
this  objection,  Hartnack  has  introduced  the  diagond  scde  used  in 
mathematinl  instruments  before  the  invention  w  the  vernier. 

Another  mode  of  making  micrometrio  measurements,  which  for 
some  purposes  hss  condderable  advantages,  is  to  employ  a  sta^- 
micrometer  in  combination  with  some  form  of  camera  lucida 
attached  to  the  ^ye-piece  of  the  microscope,  so  that  the  image  of 
its  dividons  may  be  projected  upon  the  same  surface  as  that  on 
whidi  the  image  of  the  object  ia  thrown.  By  first  udng  the  ruled 
stsfle-micrometer,  and  marking  on  the  paper  the  average  distance 
of  its  lines  as  seen  in  the  centnl  part  of  tne  field,  and  then  ruling 
tho  pi^P«r  accordingly,  the  mierometric  vdae  or  the  dividons  so 
projected  may  be  exactly  determined  for  the  objective  employed  and 
the  distance  of  the  drawing-plane  from  the  eye-piece,— so  that,  when 
the  image  of  any  object  is  projected  under  the  same  conditions,  the 
dimendons  of  that  image  or  of  any  parts  of  it  can  be  exaotiy  measured 
upon  the  divided  scale  previously  projected,  and  the  true  dimen- 
sions of  the  object  thus  easily  ascertained.  If,  for  example,  the 
lines  of  a  stage-micrometer  ruled  to  the  thousandth  of  an  inch 
should,  when  thus  projected,  fall  at  a  distance  of  an  inch  apart, 
then  tiie  application  of  an  ordinary  scale  of  inches  (divided  into 
tentha)  to  &e  image  of  an  object,  projected  by  .the  same  objective 
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and  on  tiia  aunt  tjUoM  would  gif»  hi  rad  dimendont  in 
thooaandtlifl  of  an  inen,  whil«  the  tenths  of  the  inch  nale  would 
repneent  a  ml  dimennon  of  u  many  ten-thonaandtha.  It  ia  often 
deainUe  to  mako  aach  meaaarementa  from  careful  tradnga  of  the 
ontlinea  of  ohieotL  rather  than  from  the  viaaal  imagea, — thia  plan 
being  eapedal^  adTaatMeona  when  the  exact  dlmenaiona  of  many 
aimibr  objects  haTO  to  be  oomiMtredj  aa  in  the  caae  of  blood-oor- 
poadea,  imdae  meacarementB  oiwhion  are  not  nn&eqnently  required 
in  Jndieud  inqoicies.  It  waa  bj  the  nae  of  thia  method  that  the 
late  Mr  Gnllirar  made  hrs  admirable  aeiiea  of  meaaorementa  of  the 
ayerage  and  extreme  dimensioas  of  the  Uood-corpoaclea  of  different 
uiimala.    And  more  raseQiiy  Mr  Dallinger  haa  ahown,— by  flist 


making  a  Teiy  fine  camera  Indda  tracing  of  Sadtrkm  tarvi^ 
under  an  amplification  of  8000  diametera,  and  meaaurinff  the  breadtli 
of  ita  bodv  in  the  mode  abore  indicated  (which  gave  it  aa  -wVfwth 
of  an  inch),  and  then  by  magnifying  hia  tracing  from  fiye  to  tea 
paring;  by  meana  of  the  aerew-micromater,  th« 
_  tlum  with  that  of  the  body  (which  kat  mred 
to  be  juat  ten  timoi  aa  grwt),— tha^  although  the  theoretical  limit 
of  reaolving  power  for  cloaely  approadmated  linea  la  iWrnth  of  mm 
inch,  a  aemitranaparent  fiUunent  whose  breadth  la  not  greater  thaa 
TT^vvth  of  an  inch  may  be  dear^  diaoemed,  and  eren  measured 
with  a  doae  approximation  to  asowaoy  (Jour,  tf  SovtU  Mierot, 
SoMy,  ToL  L,  1879,  p.  169).  ^     (W.  &  C) 


diameten,  and  oomnaring;  by 
breadth  of  the  flagellum  with 


HIDAS^  king  of  Fhiy^  is  one  of  those  half-l^gendaiy 
heroes  in  whom  religiQiia  legends  have  gathered  round  a 
real  person.  The  name  Midas  the  king;  MIAAI/ANAKTEI, 
oocnrs  on  a  very  ancient  tomb  in  the  valley  of  the  Sangarios^ 
the  legendary  seat  of  the  Phrygian  kingdom  {lUad  ilL 
189).  The  Phrygian  monarchy  was  destroyed  by  the 
Cimmerians  about  670  RO,  and  the  last  king  Midas  com- 
mitted suicide  by  drinking  bull's  blood.  The. name  Midas 
became  in  Greek  tradition  the  representative  of  this  ancient 
dynasty,  but  all  that  is  told  of  lum  is  religious  myth.  He 
is  a  figiue  in  the  cyde  of  Qybele  legends,  the  son  of  the 
goddess  and  her  first  priest.  He  is  also  dosely  connected 
'with  the  cultus  of  Dionysus,  like  the  two  heroic  personages 
Marsyas  and  Silenus.  The  Midas  legend  was  known  on 
Mount  Bermius  in  Maoedoni%  and  most  at  one  time  haye 
existed  in  Greece;  twff  dtiee  Mideai  in  Argolis  uid  in 
Boeotia,  recall  the  Phrygian  city  Midteium. 
See  He^  yiii  188;  Xen.,  Anab,,  i  2,  18;  Faoa.  i  46,  ftCr 
MIDDELBIJRG,  in  Holland,  the  ancient  capital  of  the 
province  of  Zealand,  situated  in  the  middle  of  the  island 
of  Walcheren,  is  mentioned  as  early  as  1153,  and  receives 
the  title  "town''  in  a  charter  granted  it  in  1227.  It  has 
all  the  characteristics  of  an  old  and  worn-out  place.  The 
population  (?5,00Q  in  1739)  had  sunk  to  12,000  <fr  13,000 
by  the  beginning  of  the  19th  century,  and  has  only  begun 
recently  to  increase  again,  being  16,939  in  1882.  The 
dwelling-houses,  which  in  1739  were  about  3800,  are  now 
but  3000,  and  of  these  about  600  are  unoccupied.  The 
vast  warehouses  and  imposing  manaons  onoe  belonging  to 
wealthy  families^  which  have  either  died  out  or  left  the 
place,  call  up  the  memory  of  that  prosperity  which  Mlddel- 
Wg  enjoyed  before  its  eztensiye  trade^  with: the  East  uid 
West  Indies,  with  England  and  Flanders,  was  ruined  by 
the  war  wiUi  England  and  the  JVench  oeeupation*  By 
the  opening  of  tlie  railway  (1872)  an4  of  the  ship  canal 
(1873)  to  Flushing  Middelburg  wae  lifted  out  of  its  iaola- 
tion,  and,  with  the  assistance  of  the  chamber  of  commerce, 
manufacturing  industries  ^iron,  machineiy,  furniture^  oil, 
dgars,  ftc.^  were  established ;  but  the  prosperity  anticipated 
for  Fhuhmg,  and  consequently  for  Middelburg^  remains 
unrealized.  One  of  the  chief  sights  of  Middelburg  is  the 
splendid  town-house,  foctiie  most  part  erected  in  1512-13, 
with  its  front  gable  adorned  with  twenty-five  statues  of 
counts  and  countesses  of 'Holland  and  Zealand ;  it  contains 
the  archives,  and  a  most  valuable  antiquarian  and  historical 
collection.  The  abbc^,  begun  in  1150,  has  frequently  been 
the  residence  of  royal  visitors  (Maximilian,  Philip  the  Fair, 
CSharles  Y.,  and  so  on  down  to  Napoleon  L,  and 'William  L, 
XL,  and  IIL) ;  part  of  it  is  no'w  an  hotel,  ukI  part  ol  it  is 
occupied  by  the  provincial  authorities.  The  great  haU  of 
the  building,  in  which  the  states  of  Zealand  assemble,  is 
adorned  widi  beautiful  tapestries  by  Jan  de  Maechl^  rq>re- 
senting  the  heroio  feats  of  the  men  of  Zealand  in  ^ 
contest  with  Spoin.  What  was  formerly  the  nave  of  the 
abb^  church  is  now  the  New  Church,  and  the  ancient  ehoir 
ooiistitutee  the  Choir  Church.  The  former  contains  a  ibie 
pnlpit  resting  on  an  eagles  th0  monnmeutof  William^  kiiig 


of  the  Romans  (d«  1256),  and  the  tombs  of  Jaa  and 
''"Coirnelis  Evertsen,  two  naval  heroes  who  fell  In  the  war 
against  England  in  1666 ;  the  latter  has  the  monuments 
of  the  learned  Hadrian  Junius  and  of  Jan  Pieterasoon. 
The  provincial  courts  the  com  exchange^  the  Hof  St  Joria 
and  the  Hof  St  Sebastian  (formerly  buildings  belonging  to 
the  guilds  of  archers,  and  now  places  of  amusement^  deserve 
mention.  The  great  museum  of  Zealand  antiquities^  col- 
lected bv  the  Zealand  Society  of  Arts  and  Sciences  ^founded 
at  Flowing  in  1769  and  transferred  to  Middelburg  in 
1801),  shows  that  the  town  is  the  intellectaal  centre  of  tli« 
provinoe. 

The  principal  fiusta'  in  the  hiatoiy  of  Middelbuig  are  the  Biases  by 
the  Fleminga  in  1288.  12M,  and  1808  (the  laat  reaulting  in  tbe 
capture  ol  the  town  oj  Guv  of  DampioRe);  the  leooveiy  of  the 
town  from  the  Spaniarda  in  1574,  after  an  inveatoMnt  of  nearly  two 
jeara;  tiie  frequent  diaturbancea  among  the  townsfolk  in  the  17tli 
and  18th  oenturiea;  the  annender  to  the  EngBah  in  1809 ;  and  the 
azriral  and  departure  of  the  French  in  1809  and  1814. 

MIDDLEBOROUGH,  a  town  of  the  United  States^  in 
Plymouth  county,  Massachusetts,  34  miles  south  of  Boston. 
It  has  a  handsome  town-hall  and  a  public  library,  manufae- 
tures  woollen  goods,  straw  goods,  shovels^  shoes^  carriages, 
&c,  and  in  1880  hkd  5237  inhabitants. 

MIDDLESBROUGH,  situated  near  the  mouth  of  tlie 
Te^  on  its  south  bank,  in  the  North  Riding  of  Torkshin^ 
has  now  become  the  principal  seat  of  the  English  iron 
trade.  It  is  a  municipal  and  parliamentaiy  borough 
\oGb31j  governed  by  a  mayor  and  coiporatioi^  and  returns 
a  mem&  to  parliament.  The  earlier  history  of  the  plaoa 
is  meagre.  Where  Middlesbrough  now  stands  (Gravee'a 
HitUny  of  Cleveland)  there  were  at  one  time  a  small  chapel 
and  priory  founded  by  Robert  de  Brus  of  Skelton  Oastle. 
These  were  dedicated  to  St  Hilda»  and  with  some  lands 
were  given  by  De  Brus  to  the  abbey  of  St  Hilda  at  Whitby 
in  1130.  The  priory  fell  into  ruins  at  tiie  time  of  the 
Reformation,  and  no  trace  now  femains  beyond  some  stones 
built  into  the  wall  of  a  breweiy.  The  mayor's  chair  also 
is  made  from  a  fraj^ent  In  1801  there  were  upon  the 
site  of  Middlesbrough  only  four  farm-housea.  In  1829  a 
company  styling  itMlf  the  Middlesbrough  Owners  bouj^t 
500  acres  of  land,  and  commenced  building  the  town.  In 
1830  the  Stockton  and  Darlington  Railway  was  extended 
from  Stockton  to  Middlesbrough;  four  years  later  the  town 
was  lighted  with  gas;  and  after  six  years  more  a  publie 
market  was  estabUished.  The  census  of  1831  showed  the 
population  to  be  154 ;  that  of  1841  showed  5709.  In 
1842  the  opening  of  the  docks  gave  additional  importance 
to  the  town.  First  containing  an  area  of  9  acres,  they 
wern  extended  m  1872  to  12  acres;  with  1700  feet  of 
quaya.  Yeasels  of  3000  tons  burden  can  be  accommodated. 
Jiom  the  year  1851,  when  J.  Yaogban  discovered  the 
presence  of  ironstone  in  the  Eston  Hills,  the  town  advanced 
with  rapid  strides.  When  the  jubilee  of  the  town  was  held 
in  1881  (a  year  late)  the  population  had  risen  to  55,934, 
the  area  to  2731  acres,  and  the  rateable  value  to  £140,000^ 
the  population  of  the  parliamentaiy  bocoo^  (area  4716 
acre^  Ming  73,145.    In  tiie  district  there  tee  upwards  of 
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130  blast  fornaoea,  beades  large  iron  and  steel  works;  and 
the  Thomas-Gilchzist  process  of  making  steel  pxomises  for 
Hiddlesbrough  importance  in  the  future  as  a  steel  entre- 
l>dt.  The  make  of  pig-iron  in  1880  was  1,991,032  tons. 
There  are  also  shipbuilding,  potteries,  chemical  works,  and 
a  salt  trade.  Middlesbrough  is  well  laid  out,  nearly  all 
the  streets  lying  at  right  angles  to  one  another.  Many  of 
the  churches  a^  the  exehimffe  are  handsome  buildings, 
while  ihe  station  of  the  North  Eastern  Railway  is  probably, 
the  finest  in  the  north  of  Kngland.  A  splendid  park  of  72 
acres,  the  gift  of  the  late  H.  F.  W.  Bolckow,  adds  greatly 
to  the  amenity  of  the  town. 

MIDDLESEl^  an  inland  county  in  the  south-east  of 
England,  lying  between  51*  25'  and  51*  40^  N.  lat.,  and 
between  0'  and  0*  36'  W.  long.  On  the  south  it  is  divided 
from  Surrey  and  Kent  by  the  Thames,  on  the  east  from 
Essex  by  the  Lea,  on  the  west  from  Buckinghamshire  by  the 
Cblne,  and  on  the  north  from  Hertfordshire  by  a  partly 
artificial  and  very  irregular  line.  Although  with  the  ex- 
ception of  Rutland  it  is  the  smallest  county  in  England, 
its  population  is  exceeded  by  that  of  Lancashire  only.  Its 
total  area  is  181,317  acres,  of  which  2592  acres  are  common 
or  waste  lands.  The  longest  straight  line  that  can  be 
drawn  in  the  county  is  one  of  nearly  28  miles  from  the 
north-eastern  extremity  near  Waltham  Abbey  to  the  south- 
western at  Staines.  From  north  to  south  in  the  broadest 
part  the  distance  is  about  15  miles. 

Sur/a£c  and  Geology, — The  greater  portion  of  the  county 
is  flat,  although  there  are  sufficient  undulations  to  allow  of 
s.  proper  drainage  of  the  land.  A  range  of  hills  runs  along 
the  Hertfordshire  border  by  Bamet,  Elstree,  Stanmore,  and 
Pinner,  averaging  400  feet  in  height;  another  range  occupies 
the  ground  just  north  of  London  by  Homsey,  Highgate, 
and  Hampstead;  Harrow  occupies  an  isolated  eminence 
between  the  two  ranges. 

The  county  lies  entirely  within  the  basin  of  the  Thames^ 
and  the  London  Clay  extends  over  a  large  portion  of  the 
surface^  This  formation  stretches  from  tiie  mouth  of  the 
estuary  of  the  Thames  to  the  neighbourhood  of  Marl- 
borough. It  attains  its  greatest  breadth  (little  short  of  30 
miles)  in  the  neighbourhood  of  London,  and  extends  north- 
ward until  it  is  lost  beneath  the  drift  of  Suffolk  and 
Norfolk.  The  following  is  a  table  of  the  various  beds  of 
rock  which  occur  at  the  surface,  with  their  greatest  thh;k- 
nese  (in  f  eei)  in  the  district : — 

Alluvlam  irecont  river  deposits). If 

Posl-Flioecns  Tertiaries, 

post-glacial  beds  (brick -earth,  gravel,  &c) 50 

Glacial  drift  (boalder  clay,  gravel,  &c.). 80 

EootiM  TcrtiariM. 

Lovor  Banhot  lands 100 

London  Clay 420 

'Woolwich  and  Beading  beds. ^ ...  90 

Orctaccoiu, 
Chalk  with  flinU  800 

Chalk  comes  to  the  surface  in  so  very  few  places  that  it 
U  scarcely  worth  mention.  It  is  seen  near  Hareiield  and  on 
the  north-west  side  of  South  Mimms.  The  depth  from  the 
oarfaco  to  the  chalk  varies  greatly  in  different  ports  of  the 
county.  This  has  been  proved  by  the  borings  for  wells; 
thus  at  Isleworth  the  depth  is  400  feet  and  at  Hampstead 
378,  while  at  Buislip  it  is  76  feet  and  at  Pinner  only  60. 
The  Beading  beds  (plastic  clays)  are  brought  to  the  sur- 
face at  WihdbK>r.  They  follow  roughly  the  course  of  the 
river  Oolne  from  the  north  of  Uxbridge  along  the  flank  of 
the  hUls  north-eastward,  but  are  sometimes  cut  back  south- 
ward along  small  side  valleys.  An  outlying  mass  is 
exposed  at  Pinner.  The  Bagshot  sands,  consisting  of 
gravel  and  sand  permeable  to  water,  once  stretched  over 
tiie  whole  extent  of  the  London  Clay,  but  they  ore  now  to 
be  found  only  on  the  high  grounds  at  Hampstead,  High- 


gate,  and  Harrow.  A  comer  of  the  main  mass  enters  the 
soutii-west  comer  of  the  county  near  Littleton,  Beds  of 
brick-earth  occur  in  the  drift  between  West  Drayton  and 
Uxbridge. 

Several  deep  borings  .in  the  London  basin  prove  the 
existence  beneath  the  chalk  of  beds  wMch  do  not  crop  out 
in  Middlesex.  Three  of  these  are  in  the  county;  and  the 
most  interesting  is  that  at  Meux's  Brewery,  Tottenham 
Court  Road  (about  1H6  feet),  which  passes  through  the 
following  formations  : — gravel  and  clay,  21  feet;  London 
Clay,  64  feet;  Reading  beds,  61  feet;  Thanet  sand,  21  feet; 
chalk,  655  feet;  Upper  Greensand,  28  feet;  gault,  160 
feet ;  Lower  Greensand,  64  feet ;  Devonian,  80  feet. 

Jiivera  and  Canals. — The  Thames  is  very  tortuous  in  the 
44  miles  of  its  course  from  Staines  to  Blockwall,  and  makes 
a  remarkable  bend  at  the  eastern  limit  of  the  county  where 
it  forms  the  so-called  Isle  of  Dogs.  The  width  at  Staines 
is  200  feet,  at  Chiswick  opposite  Barnes  340  feet,  at 
Hammersmith  525  feet^  at  Fulham  820  feet,  a^  Westmin- 
ster Bridge  1100  feet^  but  at  London  Bridge  it  is  less  than 
800  feet ;  above  the  junction  of  the  Lea  at  the  Isle  of  Dogs 
the  width  is  1350  feet.  The  ordinary  rise  of  the  tide  at 
London  Bridge  ia  16  feet,  and  the  tide>way  ends  at  Ted!- 
dington.  The  port  of  London  begins  below  London  Bridge, 
and  the  channel  for  from  2  to  3  miles  is  called  the  Pool 

The  Colne  from  Hertfordshire  enters  ^liddlesex  at  the 
north-western  comer  of  the  county.  It  then  mns  south, 
joining  the  Thames  at  Staines,  and  in  its  course  divides 
Middlesex  from  Buckinghamshire  for  15  miles.  After  the 
river  leaves  Uxbridge  it  divides  out  into  several  small 
channels.  The  Lea  from  Hertfordshire  enters  Middlesex 
at  the  north-eastern  comer  of  the  county  near  Waltham 
Abbey.  It  runs  south,  dividing  ^iiddlesex  from  Essex  for 
15  miles,  and  falls  into  the  Thames  at  Bow  Creek.  Several 
branches  flow  off  from  the  river  during  its  course.  .  The 
Brent  from  Hertfordshire  enters  Middlesex  near  Finchley. 
It  takes  a  circuitous  direction  southward  through  the 
middle  of  the  county  by  Hendon,  Kingsbury,  Twyford, 
Greenf ord,  and  Hanwell  to  the  town  of  Brentford,  where  it 
unites  with  the  Thames.  Where  the  river  crosses  the  Edge- 
ware  Road  (about  3  miles  south  of  the  town  of  Edgeware) 
it  is  expanded  by  artificial  means  into  an  extensive  reser- 
voir. The  Cran  (or  Yedding  Brook)  rises  in  the  district 
between  Harrow  and  Pinner  and  flows  under  Cranford 
Bridge;  it  crosses  Hounslow  Heath,  and  bends  round  to 
Twickenham  and  Isleworth,  where  in  a  divided  stream  it 
falls  into  the  Thames. 

There  were  several  other  small  streams  in  the  neighbour- 
hood of  London  which  have  left  their  mark  in  the  names 
of  places,  but  which  are  now  merely  sewers,  such  as  the 
Wallbrook,  the  Westboum,  the  Tyburn,  the  Fleet  river, 
&c  The  last-mentioned,  which  mns  into  the  Thames  near 
Blackfriars  Bridge,  was  formerly  navigable  as  far  as 
Holbom  Bridge ;  but^  the  Fleet  Ditch,  as  it  was  then  called, 
having  become  in  the  last  century  a  dangerous  nuisance, 
the  lord  mayor  and  citizens  were  empowered  by  Act  of 
Parliament  to  arch  it  over.  The  work  was  commenced  in 
1734,  and  in  1737  Fleet  market,  occupying  the  site  of  the 
space  from  Holbom  Bridge  to  Fleet  Bridge,  was  opened  to 
the  public.  The  New  River,  an  artiiicial  water-course  con- 
stracted  by  Sir  Hugh  Myddelton  in  the  reign  of  James  L 
to  supply  London  with  water,  mns  through  the  county  from 
north  to  south  a  little  to  the  west  of  the  river  Lea.  It 
derives  its  waters  from  the  springs  of  Amwell  and  Chadweli, 
increased  by  a  cut  from  the  Lea,  in  the  neighbourhood  of 
Ware,  and  enters  Middlesex  from  Hertfordshire  about  2 
miles  north  of  Enfleld.  It  passes  Enfield,  Tottenham, 
Homsey,  and  Stoke  Newington,  and  is  receiyed  into  the 
reservoir  in  Clerkenwell  known  as  the  Now  River  Head. 

liie  Grand  Junction  Canal  leaves  the  Thames  at  Brent- ^ 
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ford,  proceeds  in  a  westerly  direction  by  way  of  Hanwell 
and  Cranford  to  West  Drayton ;  ^thence  in  a  northerly 
direction  it  follows  the  valley  of  the  Colne.  It  passes 
Uzbridge,  and  after  leaving  the  county  takes  its  further 
course  by  Rickmans worth  throifgh  Hertfordshire.  The 
Paddington  Canal  leaves  the  Qrand  Junction  Canal  at 
Cranford,  and  passes  Northolt,  Apperton,  Twyford  (where 
it  IB  carried  over  the  Brent  by  an  aqueduct),  and  Kensal 
Green.  At  Paddington  it  joins  the  Regent's  Canal,  which 
passes  the  north  of  Regent's  Park,  and  after  proceeding 
through  the  eastern  portions  of  London  joins  the  Thames 
at  Limehouse.  The  Regent's  Canal  is  joined  to  the  river 
Lea  by  means  of  Sir  George  Duckett's  Canal,  and  thus 
there  is  a  through  commuhication  from  the  north-eastern 
corner  of  the  county  to  the  south-eastern  corner,  thence 
from  east  to  west,  and  northward  to  the  north-west  corner. 

Climate^  Soil,  Agriculture^  <£rc. — The  climate  of  the 
county  is  equable  and  good,  and  the  shelter  of  the  northern 
hills  makes  the  air  mild.  Highgate,  Hampstead,  and 
some  other  parts  are  supposed  to  be  specially  healthy,  and 
are  recommended  for  invalids  by  the  medical  profession. 

The  heavy  poor  clay  in  the  north  and  north-western  por- 
tion of  Middlesex  Is  chiefly  covered  with  permanent  grass. 
In  some  parts  it  has  been  made  fit  for  arable  cultivation 
by  the  addition  of  chalk, •lime,  and  ashes.  The  rich 
deposits  from  the  Thames  have  formed  a  soil  whicu  when 
well  manured  Is  specially  suitable  for  market  gardens. 
From  its  nearness  to  London  the  district  has  long  been 
famous  for  high  farming,  and  the  divisions  devoted  to 
different  kinds  of  farming  are  well  marked.  The  greater 
part  of  Gore  and  Ossulston  hundreds,  portions  of  Spel- 
thorne  and  Edmonton  hundreds,  and  a  strip  down  the 
western  side  of  Elthome  hundred  are  devoted  to  meadow 
and  pasture.  The  arable  hind  is  chiefly  found  on  the 
western  side,  and  between  the  Great  Western  Railway  and 
the  Thames.  It  is  also  to  be  seen  in  the  north-western 
district.  With  the  constant  increase  of  London,  houses 
have  encroached  upon  the  fields,  and  most  of  the  market 
garaens  which  were  situated  in  the  neighbourhood  of 
Islington  and  Hackney  have  disappeared.  The  strip  of 
land  by  the  Thames  from  Brentford  to  Chelsea  was  given 
np  almost  entirely  to  market  gardens,  but  Fulham  is  fast 
being  built  over. 

According  to  th«  retumi  for  1882,  the  tres  oecnpied  by  grtia 
and  green  crops,  graw.  Ice.,  was  116,470  acres.  Of  this  amount, 
16,337  acres  were  nnder  com  eropa  (wheat,  6410;  barley,  3088; 
oats,  3805;  and  beans  and  pease,  2636);  13,461  under  green  crops 
(inclading  potatoes,  3010;  tnmipa,  1530;  mangolds,  1602;  cabbage. 
Ice,  1188);  3025  under  clover  and  grasses  sown  in  rotation;  and 
82,782  nnder  permanent  paature.  Orchards  occupied  3410  acres; 
market  gardens,  6000;  nursery  grounds,  447;  and  woods,  2382* 
In  the  same  year  the  horses  numbered  5030  (4188  used  for  sgri- 
cultural  purposes);  cattle,  23,288  (cows,  15,300);  sheep,  23,016; 
and  pigs,  12,035.  • 

The  following  were  the  landowners  in  the  county  (exclusive  of 
London)  at  the  time  of  the  Domesday  survey:— the  king,  the  arch- 
bishop of  Canterbury,  the  bishop  and  canons  of  London,  the  abbeys 
of  Westminster  and  Holv  Trini^  at  Caen,  U&e  nunnery  of  Barking, 
the  Earls  Roger  and  Morton,  GeofTrey  de  Hannevele,  Ernulf  de 
Heading,  Walter  Fitz  Other,  Walter  de  St  Walery,  Richard  Fits 
Gilbert,  Robert  Gernon,  Robert  Faftton,  Robert  FiU  Roselin, 
Robert  Bland,  Roger  de  Ramea,  William  Fitz  Anseulf,  Edmund  d^ 
Salisbury,  Aubrey  de  Yere,  Ranulf  Fits  Ilger,  Derman,  Countess 
Judith,  and  the  king's  almoners. 

In  1873,  according  to  the  JSclum  (^  Ownert  of  Land,  the  toUt 
number  of  owners  in  the  county  (also  exclusive  of  London)  was 
11,881,  of  whom  0006  owned  less  than  an  acre.  The  extent  of 
lands  (including  common  or  waste  lands)  is  given  as  145,605.  The 
groes  estimated  rental  was  £1,611,655.  Sixteen  owners  each  pos- 
sessed over  1000  acres.  The  crown  owned  2382  acres  (annual 
value  £5503);  the  duchy  of  Uncaster,  2273  acrea  (£4402) ;  Ecclesi- 
aatical  Commissioners,  1308  acres  (£46,610) ;  All  Souls*  College, 
Oxford,  1813  acres  (£4724);  Christ  Church,  Oxford.  1132  acrea 
(£1635) ;  and  lang^s  College,  Cambridge,  1097  (£1084). 

Many  villages  of  Middlesex,  especially  those  near  to 
London,  were  formerly  famous  for  their  mineral  springs. 


Some  places  are  still  supplied  with  water  from  wells  ^  but 
the  Barnet^  the  East  Middlesex,  the  Grand  Junction,  the 
West  Middlesex,  and  the  New  River  Water  Companies 
serve  a  large  part  of  the  county. 

Manufucturti  and  Trade, — There  is  little  to  remark  with 
regard  to  the  manufactures  of  the  county  outside  of  London 
Brick-making  and  tile-making  have  always  flourished,  and 
malting,  distilling,  and  soap-making  are  favourite  industries. 
Gunpowder  mills  exist  at  Twickenham  and  Bedfont. 
The  market-towns  for  com  are  Uxbridge,  Brentford,  aiid 
Staines,  for  cattle  and  sheep  Southall.  A  horse  and  cattle 
fair  is  held  at  South  Mimms  and  Barnet 

JRculwayt  and  Roada. — As  London  is  the  centre  of  the  railway 
svstem  of  England,  it  is  evident  that  many  of  the  lines  must  run 
through  Middlesex.  For  similar  reasons  it  is  well  provided  with 
*oads. 

Population, — The  total  population  of  ^liddlosex  was  2,630,765  in 
1871  and  2,020,485  in  1881,  or  excluding  the  seven  metropolitan 
boroughs  lying  within  the  county  276,028  in  1871  and  304,089 
in  1881.  ilost  of  the  towns  and  villages  have  largely  increased 
during  the  period  between  1871  and  1881 ;  the  nopulations  of  Acton 
and  Tottenham  have  more  than  doubled,  ana  Chisti-ick,  Etiing, 
Edmonton,  and  Willesden  have  almost  doubled.  «0f  the  larger 
places  the  least  increase  has  been  at  Brentford,  which  numbered 
10,271  in  1871,  and  ^ched  11,808  in  1881.  At  the  time  of  the 
Domesday  survey  the  population  of  Middlesex, .exclusive  of  London, 
was  2302. 

(7otrei-uintfn<.— Unlike  other  counties,  Middlesex  haa  no  high 
sheriflT  apiMinted  by  the  sovereign.  It  is  subject  to  the  City  of 
London,  and  one  of  the  sheriffs  appointed  by  the  lord  fnayor  is  sheriff 
for  Middlesex.  When  Henry  I.  came  to  the  throne  he  gave  the  city 
an  extensive  charter,  and  one  of  the  privileges  either  granted  or 
confirmed  by  the  king  was  the  jperpetnal  sheriffwick  of  Middlesex. 

The  whole  of  the  county  is  included  in  the  diocese  of  London, 
and  is  divided  between  the  archdeaconries  of  London  and  Middlesex. 
3Vhen  Henry  YIIl.  created  the  bishopric  of  Westminster  he  allotted 
the  vholo  countv  (the  narish  of  Fulham  alone  excepted)  for  its 
diocese.  Edward  YL,  however,  dissolved  the  bishopric  in  the 
fourth  year  of  his  reign. 

The  county  is  divided  into  six  hundreds,  which  remain  the  same 
as  they  were  at  the  time  of  the  Domesday  survey,  except  that  the 
name  of  one  has  been  changed :~Oasulston(Osulvestane  D.),  Edmon- 
ton (Delmetone  D.)>  Oore  (Gara  D.),  Elthome  (Helotome  or 
Helethome  D.),  Snelthorne  (Spoletorne  or  Snelethorne  D.),  Isle- 
worth  (Honeslaw  U.,  i.t.,  Hounslow).  The  divieion  into  hundreds 
is  now  merely  a  nafte,  and  a  record  of  a  former  system  of  local 
government 

There  are  thirty-two  poor-law  unions,  but  the  unions  beyond 
London  era  only  eight  m  number,  viz.,  Brentford,  Edmonton, 
Fulham,  Hackney,  IlaQipstoad,  Hendon,  Staines,  Uxbridge. 

The  msjority  of  hospitala  are  in  London,  but  there  is  a  training 
hospital  at  Tottenham,  St  John's  HospiUl  at  Tmckenham,  and 
cotUge  hospitals  at  Enfield,  Ealing,  Hayes,  Hillingdon,  Sudbury, 
and  Teddington.  The  Royal  India  Lunatic  Asylum  is  at  Ealing, 
and  the  two  county  asylums  at  Colney  Hatch  and  Hanwell. 

The  countv  is  within  the  jurisdiction  of  the  central  criminal  court 
and  also  of  the  metropolitan  police  (with  the  exception  of  the  City). 

Parliamentary  JteprcaenUUion.  —There  are  nine  constituencies  in 
Middlesex,  returning  nineteen  members,  vis.,  two  for  the  county, 
four  for  the  City  of  London,  two  for  each  of  the  boroughs  of  West^ 
minsUr,  Finsbuiy,  Marylebone,  the  Tower  Hamlets,  Chelsea,  Snd 
Hackney,  with  one  for  the  university  of  London. 

In  tlie  parliament  of  1205  Middleaex  was  represented  by  two 
members ;  in  1208  London  sent  two  members  as  well  ss  the  county. 
For  the  parliament  of  1820  and  subsequent  parliaments  London 
elected  four  members,  but  it  does  not  appear  that  all  were  allowed 
to  sit  From  the  15th  century,  however,  the  city  hss  always  sent 
four  members  to  parliament  In  1547  Wwatminster  first  sent  her 
two  members,  ana  from  that  time  until  1832  the  only  seats  were 
those  for  the  county  and  the  two  boroughs.  .  In  1.832  the  borooghs  of 
Finsbury,  Marylebone,  and  Tower  Hamlets  were  added,'and  in  1866 
the  boroughs  of  Chelsea  and  Hackney  and  the  university  of  Loudon. 

History. ^Th9  district  now  included  in  Middlesex- was  largely 
occupied  by  forest  up  to  a  comparatively  recent  period,  and  its 
population  must  always  havs  been  very  sparse.  A  Tew  prshistone 
Temaina  have  been  discovered  at  various  times,— bones  of  ths 
elephant,  hippopoUmus,  deer,  kc,  at  Old  Brentford,  elk.  honis 
near  Chelsea  Hospital,  fossil  teeth,  fish,  fruit,  fce.,  at  Highgate, 
and  quite  recently,  in  1870,  while  the  foundations  were  being  dug 
out  for  Drumniond*s  New  Bank  at  Charing  Cross,  a  large  number 
of  prehivtoric  animsl  reniftina  Flint  instruments  have  also  bean 
found  to  cover  a  considerable' area.  During  the  British  period  the 
district  is  aupposod  to  have  been  inhabited  by  the  Trinobaat«8,Jbat 
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Om  Ut8  Dr  OoMl  mOriBS  tiiAl  tlM  filWf  of  ihft  Lea  «M  the 
boondMy  of  thftt  tribe.  In  aaiww  to  th»  qoMtioii— What  bMUM 
of  the  dUiriet  between  the  Lea  and  the  Brent  I  this  great  mthority 
•tetee  that  the  diatriot  waa  merely  a  inanh  of  the  '*  OataTeUanni,*' 
a  oommon  throosh  which  ran  a  wide  traokwar,  bat  in  whioh  waa 
naiiher  towa.  Tillage,  nor  inhabited  hooaeu  Vr  Gneat  elao  deehurea 
i^t  the  bonndariee  of  the  OatnTeUannian  atate,  a  eontial  kingdom 
jformed  or  much  extended  by  CaadTeUaonna,  can  be  tiaeed  in  part 
along  the  northern  limit  of  Middleeex  by  following  an  earthwork 
eaUed  Grimeaditch  "  from  Brockley  HUI  to  the  woodland  of  the 
Colne  Valley  and  thence  to  the  Brent,  and  down  the  Brent  to  the 
Thamea."^  Some  earthworka  and  encampmenta  atfll  eziat  which 
are  attribnted  to  the  Britona. 

When  the  eonntry  waa  nnder  Boman  rale  great  improramenti^ 
doe  to  the  growing  importance  of  Londinium,  were  made  in  thia 
district  Several  roada  in  connexion  with  the  dty  mnat  hare  been 
eonatnieted,  more  eepedaliy  the  great  northern  and  eaatem  roada. 
Dr  Goeet  doee  not  belioTe  that  the  preaent  Watling  Street  ooold 
haTO  had  any  connexion  with  the  Watling  Street  which  came  down 
tbe  Edgeware  Bead,  paiaed  along  by  Park  Lane,  and  eroeeed  the 
Thamea  at  Weetmineter.  In  the  Antonine  Itinerary  mention  ia 
made  of  three  atationa,  Tia.,  Londiniom,  Snlloniacn,  and  Pontea. 
Sulloniaca  is  now  Brockley  HUI ;  Pontes  ia  euppoaed  by  Stnkeley 
to  mean  Stainea,  bat  Honley  held  that  it  waa'  intendM  for  Old 
Windsor,  and  othera  anpported  tha  daima  of  Colnbrook  and  Long- 
ford. Boman  campa  haye  been  found  in  many  parte  of  the  county, 
and  Dr  Stukeley  suppoeed  that  the  Brill,  near  St  Pancrea,  waa  tbe 
aite  of  the  battle  between  Boadicea  and  the  Boman  legiona  which  haa 
left  a  aliffht  record  in  the  name  of  Battle  Bridge.  The  Boman 
remaina  found  at  different  timea  are  too  numeroua  to  mention  here 
in  detail.  Coina,  nrna,  and  tilea  were  found  at  Enfield,  a  aepulchral 
urn  at  Hampatead,  and  numerous  gold  ooina  and  omamenta  at 
Bentley  Priory,  Great  Stanmor%  in  1781. 

Cowey  Stakes,  about  a  furlong  weat  of  Walton  Bridge,  ia  suppoeed 
lo  be  the  locality  of  the  fbrd  by  which  Jnliua  Gasar  croosed  the 
Thames.  Gasar  makea  apedal  mention  of  the  sharp  atakea  which 
he  had  to  encounter,  and  Bede  says  that  the  remaina  of  tiie  stakea 
were  to  be  eeen  in  hia  day.  Camden  waa  the  first  to  fix  upon  this 
aa  the  apot  where  Cssar  crossed,  and  he  ia  anpported  bT  Dr  Guest, 
but  the  identification  la  not  undiaputed.  Although  a  ford  existed 
here  aa  late  aa  1807,  and  atakea  were  found  up  to  the  end  of  the 
18th  century,  it  haa  been  aifirmed  that  they  ware  placed  in  their 
poaition  with  another  object  than  to  oppoee  an  enemT's  progress. 
Boman  remaina  hare  been  founf  at  Sbepperton  near  HalBfonl,  at 
the  Middleeex  end  of  the  ford.  A  Taae  waa  dug  up  in  1817,  and 
the  remaina  of  a  Boman  cemetery  have  alao  been  diacorered. 

Am  to  the  eerlieat  Saxon  occupation  we  are  left  reiy  much  to  eon- 
jeeture,  and  the  name  itself  is  somewhat  of  a  pnnle.  It  ia  erident 
that  no  tribe  oould  hare  obtained  the  name  ot  Middle  Saxona  until 
after  the  settlement  of  the  districts  on  each  aide  of  it  by  the  East 
and  the  Weat  Saxona.  ■  Aa  Middleeex  waa  for  a  period  dependent 
imm  the  kingdom  of  Fssex,  it  is  probable  that  the  name  did  not 
oime  into  use  until  London  had  become  a  Saxon  city,  although  there 
ia  rcaeon  to  belicTe  that  prerioualy  Saxon  settlananti  had  been 
made  on  sereral  placea  by  the  river  and  elaewherew  Bede  tells  ua 
that  London  waa  in  the  handa  of  King  Saberct  in  604,  and  waa  then 
the  chief  town  of  Essex.  Just  a  century  afterwarda — ^that  ia,  in  70i 
— ^the  kinff  of  the  East  Saxona  granted  away  land  at  Twickenham, 
showing  that  Middlesex  waa  then  dependent  upon  Eaeex.'  It  ia 
worthy  of  note  that  the  two  diatricta  now  forming  the  conntiea 
in  which  London  and  Southwark  are  aituated  were  separated 
from,  the  kinffdoms  to  which  they  originally  belonsed  probably 
on  account  of  tne  importance  of  the  city  m  London  ana  the  borough 
€i  Southwark,  Middleeex  from  the  kingdom  of  Eaeex  and  Suirey 
or  the  South  Bidge  (A.-S.  Sul^rige)  from  the  kingdom  of  Kent 

Middleeex  appears  nerer  to  have  been  independent.  The  admini- 
atratiye  shire  waa  let  to  the  men  of  London  and  their  heirs  to  be 
held  in  farm  of  the  king  and  his  heir%  and  "  the  subject  shirs  haa 
to  aubmit  to  the  authority  of  the  aherifla  chosen  by  the  ruling 


-%, 


Ciddleeexis  onl^  once  mentioned  in  the  Saxon  Chronicle,  under 
date  1011,  where  it  ia  noticed  aa  one  of  the  diatricta  overrun  by 
the  Danea.  One  manuacript  (A.  Winchester)  mentions  the  Middle 
Saxona  aa  receiving  the  true  faith  under  their  alderman  Peada 
in  068 ;  but  thia  ia  evidently  a  mistake  of  the  acribe,  for  the  fact  ia 
taken  from  Bede,  and  ha  writea  Middle  Anglea,  as  do  thr  other 
M8S.oftheChronicIe.s 


"LMtare  on  tte  Oi^  of  Lendoa,*.illlkMmm,  18SS,  Vo.  lon. 


Jf$rmam  Gm^^mt.  toL  v.  (1876)  p.  4SS. 

the  abOT«  paanc*  "^n  ^«  ChAmlde,  whara  tlw  ditlrlete  OTamn  hf  the 

la  1011  are  •munented,  the  thliM,  whleh  took  thtlr  boimo  from  thair 

Bwaa^  are dlatiiictlx markad  off  froes  tha  diatricta whkhtook thalr naaioa 

tha  Moelaa  who  lahaUtad  them.    Of  tha  hrttar  thara  «ra,  baaldaa  the 

the  Eaal  ABg)«a,  tha  Kantlnga,  and  tha  Sooth  flazona.    Middlaaaz 

mlBlatTatlTa  ahira,  haeanaa  II  waa  not  hiatorlcallj  a  ahlia,  b«U 

I  for  the  perpoaea  of  admlnlatimtiTa  organliatloa.    Of  tha  preaent  fortj 

tvoatr-atf  ht  ara  and  twalra  are  not  ahlrea.    Wcaaax  vat  divlilod  Into^z 

iklrei^  ad  Xerela  hue  alfbtaaa,  with  tha  aubMqnoat  addition  of  Rntland,  takan 


ThiflaMos  appear  to hava  tattlad  onr  a  laiga  portion  of  tha 
diateiot,  and  for  tha  purpose  of  settlamant  they  must  have  made 
oonaiderable  dearinga  in  the  raat  foreet  of  Middlesex.  There  seeiBft 
to  be  good  reason  for  beUevins  that  previoua  to  their  coming  tha 
roada  paned  through  waate  landa.  By  the  time  of  Edward  the 
Confessor  a  large  propwtion  of  the  present  towns  and  villagee  were 
in  existence.  Mr  Elton,  in  his  Origins  qfBnglish  History,*  mentions 
a  curious  fact  with  relation  to  the  tenuna  which  prevailed  in  aome 
of  theee  placea.  He  elludee  to  a  ring  of  manors  encircling  andent 
London  where  the  custom  of  Borouch  English  or  junior  nght  was 
pceyalent.'  He  tiien  goea  on  to  point  out  that  in  this  clnster  of 
manors  there  are  several  yarietiea  of  the  custom:—*'  Iti  benefit  in 
Islington  and  Edmonton  waa  confined  to  the  youngest  eon ;  at 
Ealing,  Acton,  and  Isleworth  it  extended  to  the  brothers  and  male 
collateral  heirs ;  and  in  a  great  number  of  instancea  the  privilege 
waa  given  to  femalea  aa  weU  aa  to  malea  in  every  degree  of  relation- 
ship. Theee  yariations  are  of  no  yery  great  importance,  the  custom 
being  modified  in  all  parts  of  the  countnr  by  the  rule  that  apeciid 
woof  mnat  be  given  of  any  extension  of  that  strict  form  of  Borough 
English  lor  the  benefit  of  the  younger  son  of  which  alone  the  conrta 
haye  cognisance.  But  it  is  of  the  greater  interest  to  observe  that 
in  several  placea  near  London  'it  ia  the  cuatom  for  the  land  to 
deeccnd  to  the  Toungest,  if  it  is  undsr  a  particular  value  of  five 
pounda,  but  if  it  ia  worth  more,  it  ia  parted  emong  all  the  sons' 
{First  Ssal  Fropwty  Commission  JMdonee,  p.  254)." 

The  great  foreat  of  Middleeex  continued  long  after  the  Norman 
ConquMt,  and  even  as  late  as  the  reign  of  Elisabeth  portione  of  it 
etiU  existed  quite  doee  to  London.  Fits  Stephen,  the  monk  of 
Canterbury  and  secretary  of  Thomaa  a  Becket,  mentiona  in  his 
intereetiog  deeoription  of  London  the  immense  forest  with  its 
densely  wooded  thickets,  and  its  coverts  of  game,  etags,  fallow 
deer,  boars,  and  wild  bulls.  A  lew  years  after  Eitz  Stenhen's  death, 
in  the  reisn  of  Henry  IIL  (1218),  the  foreet  was  dlsafforeated,  and 
aome  of  the  wealthy  dtizfana  took  the  opportunity  of  purchasing 
land  and  building  upon  it  Matthew  Pana,  in  hia  fife  of  the  twelfth 
abbot  of  St  Albans,  deacribee  the  wooda  contiguous  to  the  Watling 
Street  between  London  and  St  Albana  aa  almoat  impenetrable,  and 
ao  much  infeated  by  outlawa  and  by  beaata  ^f  prey  tnat  the  numer^ 
one  pilgrims  who  travelled  along  the  Boman  road  to  the  shrine  of 
Albauua  were  expoaed  to  imminent  danger. 

There  ia  litde  further  hiatorr  that  can  be  told  of  Middlesex. 
There  are  many  interesting  inddents  connected  with  some  of  the 
placea,  but  corporate  life  haa  been  cruahed  out  of  tbe  county  by  the 
peatnesa  of  London.  Hot  a  single  place  except  London  has  crown 
mto  impoitance^  and  nowhere  outride  of  London  ia  there  a  buflding 
of  first-rate  intereat  The  villages  on  the  Thames  early  began  to 
increaae  in  aiae  on  account  of  tbe  conyenienoe  of  locomotion 
supplied  by  the  river.  It  is  only  dnoe  the  extension  of  the  railway 
system  that  the  viUagee  to  the  north  and  north-weat  of  London 
have  ^wn  in  sitsi^  and  thia  growth  haa  been  mainly  dae  to  the 
building  of  houses  for  the  use  of  the  Londoners. ' 

MbHographff.^-JfOm  Kofdan.  ^v^cWmn  5r«awite.*  M«4rtf  Mrte,  on  AMort- 
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lCt7  and  ITSS;  John  Bowaek,  Tkt  AntivitUM  qfMiddlMtx,  parta  1  and  S,  follou 
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""■"••' — ■" — ' —    "  " uim^f 

atri/ltri,Aia^tfhmm,03^ot^mmi  Otoieuttr, 


Bav.  WUnun  Bawdwea,  A  TrmMmtUm  ^th§  B^eord  talUd 


rdmtm  fe  tht  Centim  ^Middlmt*, 
4to,  Dooeaatar,  1811;  other  pnbUa 
an  fawiiinnab  Mio,  lenihampton. 


ITO,  London, 
t  JDotMBdajf^ 


foBo,  London,  1888;  Wm. 

»iV«i  «i  1888,' fOllo. 

'JflfUtaw, 


Tjmm»,A 


Mfaroi 

y  fnj"onB^  awff  iffflMfMiftr, 

pnbBduiona  eoncornlng' tha  Dcnaadaj  of  Mlddleiex 

— '—   1881 ;  a  UteraJ  aztaaalon  of  tha  Latin  text, 

'  ~     ~    biek,  tU  VUUmHtm  ^  MiddU$4M 

Plnnocfc,  Tht  HiUtry  ^^  >>fw- 


1888;  Wm.  Bjknr  and  Rjr.  DaChiek, 
fOllo.  Baliahnry,  1890;  WUIIam  Plnn 
ttfMT,  Itae,  London,  1884  (voL  8  of 


.Tjwaa,A  (Sm 
danVJHianii 


_^ .     , (ToL  8  of  PInnock's  Comiw  JTMoriM): 

MHiHMmu  ^  tht  Otmtf  ^  MUUUtts,  8to.  London,  1884;  flannial 
UqfMi^^ - 


'Mdr«M4r  nnd  iMrfm  mtf  r«««aiauf0>  (Oam- 

^       ^ ,  if .f  l?",S*i."*  «»">«anad,  vol.  yVL\  London,  18tt;  J.  H.  flpap. 

Bng,  CBnre*  Walks  im  Middltttx,  ttims  a»  SecltrtthgkCM  OmUt  to  that  Cemmt^, 
lino,  London,  1848*  nt  BtamtUt  ^SotkBttex,  bHng  a  partiemlar  dueriptiea  ^ 

Chalaaa^SW;  Tht  CtmtUt  vf  iagtand  (No.  1,  Mlddlaaax),  8to,  London,  18«; 
TrantotUtm  ^  tht  Ltndm  mad  MUdUtta  ArthmOogleta  BociHfJro,  1880-88; 


T. 


Tht  Btrdt ^  MUdltatJf.  Sro,  London,  1886;  kouy  M^n 
-.  i7«ra  ^  MUdltttM,  9r%  London,  1888:  WflBam 


Dyer, 


WjiKm 

eheatar,  1878;  W.  B.  Baxiar,  Tht  Domttdms  Botlt/tr 
Mag  that  porHcm  of  a  tUtmra  of  (kmirtof  Load  te  J 
wMdb  n^furt  to  MUdlttuc,  4to,  Lawaa.  187T. 


r  of  hwmmwmK, 

I  Walts  «i  1878 

(H.B.W.*) 


(H  la  MUarad)  tnm  ITorthamptenahlra.  Torkshlra  was  takan  from  Karthmnhila, 
Laneaahlra  from  Cnmhila,  and,  kMfe  ef.aD,  Monmonthahlxn  fram  WsIml  by  sm 
▲elof  RanxT  Vin.*a  relfn. 

4  Pp.  188-88.  and  note. 

•  Mr  ConMT  glvaa  tha  anmbar  ef  fasteaeM  he  haa  foand  at  rixtaan. 

XVL  —  36 
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MIDDLETON 


•MIDDLETON,  a  market  and  manufacturing  town  of 
Lancashire,  is  situated  on  the  Irk,  near  the  Rochdale 
Oanal,  and  on  the  Lancashire  and  Yorkshire  Bailway, 
about  5  miles  north  of  Manchester  and  4  west  of  Oldham. 
It  includes  the  township  of  ^onge,  an  isolated  portion  of 
the  parish  of  Prestwich.  The  church  of  St  Leonards  is  an 
old  structure  of  mixed  architecture,  with  a  low  square 
towov  The  oldest  portion  of  the  building  dates  from  the 
12  th  century,  but  the  main  portion  from  1412,' and  the 
south  aisle  from  1524.  It  underwent  extensive  restoration 
in  1869.  The  Queen  Elisabeth  Grammar  School,  a  build- 
ing in  the  Tudor  style,  was  founded  in  1572.  There  are 
public  baths  and  a  free  libraiy.  The  prosperity  of  the  town 
dates  from  the  introduction  of  manufactures  at  the  close  of 
last  century.  The  staple  trade  is  the  spinning  and  weaving 
of  cotton,  and  the  other  industries  include  silk  weaving, 
calico  printing,  bleaching,  dyeing,  ironfounding;  and  the 
manufacture  of  soap  aiul  chemicals.  There  are  several 
collieries  in  the  neighbourhood.  The  town  was  at  an  early 
jwriod  in  possession  of  the  Bartons,  from  whom  it  passed 
by  marriage  in  the  16th  centuiy  to  Sir  Ralph  de  Assheton. 
Tht  population  of  the  urban  sanitary  district  of  Middleton 
and  ToQgo  in  1881  was  18,952. 

MIDDLETOK,  Ooxtebs  (1683-1760),  the  earliest  and 
most  eminent  example  of  the  spirit  of  theological  rational- 
ism in  the  English  Churdi  of  the  ISth  centniy,  was  the 
■on  of  the  rector  of  HinderweU  near  Whitby,  and  was  bom 
at  Richmond  in  Yorkshire,  on  December  27  (or,  according 
to  another  account,  on  August  3),  1683.    He  graduated  at 
Cambridge,  took  orders,  anid  in  1706  obtained  a  fellowship, 
which  he  soon  resigned  upon  contracting  an  advantageous 
marriage.     In   1717  a  dispute  with  Bentley,  upon  an 
extortionate  demand  of  the  latter  on  occasion  of  Middleton's 
being  created  D.D.,  involved  him  in  an  acrimonious  oon- 
troversy,  which  called  forth  several  pamphlets  from  his 
pen  full  of  powerful  invective,  and  among  them  his  first 
considerable    literaiy    periormances,    the    RemarJa    and 
Further  Remarht  on  Bentle/s  PropotaUfor  a  New  Edition 
of  the  Greek  TestamerU  (1721).     <'Yoa  have  laid  Bentley 
flat  upon  his  back,"  wrote  Colbatch.     "I  scorn  to  read 
what  the  rascal  has  written,"  wrote  Bentley, — who^  how- 
ever, only  resorted  to  this  affected  disdain  alter  a  fruitless 
attempt  to  fix  the  authorship  upon  Oolbateh,  bat  who 
might  justly  have  oommented  upon  the  impiopriety  of 
Middleton's  endeavour  to  visit  his  grievaaoes  upon  the  text 
of  the  New  Testament    Private  resentment  and  uncurbed 
IMrsonality  were  throughout  his  life  too  frequently  the 
motive  and  the  note  of  Middleton'a  oontroversial  publica- 
tions.   In  1723  he  was  involved  in  a  lawsuit  by  person- 
alities against  Bentley,  which  had  found  their  way  into 
his  otherwise  judicious  tract  on  library  administration, 
written  on  occasion  of  his  appointment  to  the  honourable 
office  of  university  librarian.     In   1726  he  gave  great 
offence  to  the  medical  profession  by  a  dissertation  contend- 
ing that  the  healing  art  among  the  ancients  was  only 
exercised  by  slaves  or  freedmen.    Between  the  dates  of 
these  publications  he  visited  Italy,  and  made  those  obeerva- 
tions  on  the  pagan  pedigree  of  Italian  superstitions  which 
he  subsequently  embodied  in  his  Letter  from  Rome  (1729). 
This  cogent  tract,  while  establishing  the  author's  main 
proposition  with  abundant  learning  and  wit^  gave  at  the 
same  time  the  first  dear  indication  of  the  anti-sapematural- 
istio  bias  of  his  intellect^  and  probably  contributed  to 
prepare  the  storm  which  iNfoke  oat  against  him  on  his  next 
publication  (1731).     In  his  remonstrance  with  Waterland 
on  occasion  of  the  tatter's  reply  to  Tindal's  Ckr%$tiam'*y  as 
Old  as  the  Creatum^  Middleton  takes  a  line  which  in  tiis 
day  could  hardly  iiSl  to  «Kpoee  him  to  the  reproach  of 
infidelity.    He  gives  an  the  literal  truth  of  the  primeval 
Mosaic  narratives;  a&Oy  in  professing  to  indicate  a  short 


and  easy  method  of  confuting  Tindal,  lays  prmapal  i 
on  the  indispensableness  of  Christiamly  as  »  "J?***^  ^J 
social  order.  ThU  was  to  resign  nearly  eveortting  tnat 
divines  of  the  Waterland  stamp  thought  worth  defending 
Middleton  was  warmly  assailed  from  many  quartors,  and 
retreated  with  some  difficulty  under  cover  of  a  sheaf  <tf 
apologetic  pamphlets,  and  a  more  regular  attendance  at 
church.  A  freethinker  in  the  strict  sense  of  the  term  he 
certainly  was ;  but  how  far  freedom  of  thought  was.  earned 
by  him  it  is  not  easy  to  ascertain.  His  adversaries— eome 
of  them  men  who  gravely  maintained  that  Egyptian 
dvilixation  originated  in  the  age  of  Solomon — ^were  unaUe 
to  fix  any  serious  imputation  upon  him ;  on  the  other  hand 
it  is  clear  that  the  natural  attitude  of  hb  mind  towards 
supernatural  pretensions  was  one  of  suspicion,  and  that  his 
temperament  was  by  no  .means  devout  That  he  was 
nevertheless  not  incapable  of  a  disinterested  hero-woTBhip 
was  evinced  by  his  next  important  publication,  the  elegant 
but  partial  Life  of  Cicero  (1741),  a  work  which,  if  far 
below  t^e  standard  of  modem  exactness,  may  yet  oompare 
in  spirit  and  execution  with  the  best  productions  of  the 
Italian  Renaissance.  It  is, .  indeed,  -  as  remarked  bj 
Forsyth,  "rather  an  historical  composition,  in  whidi 
Cicero  Lb  the  principal  figure,  than  the  portrait  of  the  man 
himself";  and  Dr  ^Parr  has  pointed  out  Middleton's 
unacknowledged  obligations  to  the  forgotten  Bellendenosy 
rwhich,  however,  with  the  ardour  of  a  discoverer,  he  seems 
to  have  considerably  overrated.  The  work  was  undertaken 
at  the  instance  of  Lord  Hervey,  in  correspondence  with 
whom  also  originated  hb  disquisition  on  The  SoBum 
Senate,  published  in  1747.  The  same  year  and  the  f blow- 
ing produced  the  most  important  of  all  hb  writingi^  the 
Introduelorj^  JHseouree  and  the  Free  Inqitirf  concerning 
the  miraculous  powers  then  commonly  deeme-1  to  have 
subsisted  it  the  church  after  the  apostolic  age.  In  eom- 
bating  thb  belief  Middleton  indirectly  establiehed  two  pro- 
positions of  capital  importance.  He  showed  that  ecclesi- 
astical nuracles  must  be  accepted  or  rejected 'in  the  mass ; 
and  he  dbtinguished  between  the  authority  due  to  the 
early' fathers'  testimony  to  the  beliefs  and  practices  of  their 
times  and  their  very  slender  credibility  as  witnesses  to 
matters  of  fact  Some  individual  grudge  seems  to  have 
prompted  him  to  expose,  in  1750,  Bishop  Sherlock's 
eccentric  notions  of  antediluvbn  prophecy,  which  had  then* 
been  before  the  world  for  a  quarter  of  a  century.  The 
same  year  he  died  of  a  decline  at  hb  seat  at  Hildesham  in 
Oambffidgeshire,  leaving  a  widow,  bat  no  ciiildren. 

lllddleUm't  most  ambitions  work  is  obioldte  from  no  faalt  of 
his,  Imt  his  eontroreniAl  writings  retain  a  pemftnent  place  in  th« 
history  of  opioion.  In  his  more  restricted  iphere  he  may  not  in- 
appropriately be  compared  to  Leering.  Like  Leering'e,  the  charaeter 
of  his  intellect  wan  captions  and  iconoclastic,  but  redeemed  from 
mere  negation  by  a  passion  for  abstract  tmth,  too  apt  to  sinmbsr 
nntil  called  into  actirity  by  eome  merely  personal  stii^ulns.  His 
diction  is  generally  maeenline  and  harmonious.   Pope  thoQght  hla 


^  eome  merely  personal  stii^ulns.     His 
_  ,  Qe  and  harmonious.   Pope  thought  hla 

and  Hooke  the  only  prose  writers  of  the  day  who  deeerred  to  be 
cited  as  authorities  on  the  langus^  Parr,  while  exponns  his 
plagiarisms,  heaps  encoraiams  on  his  style.  Bat  his  beet  qusnties, 
hb  impatbnes  of  superstition  and  disdain  of  mere  external 
authority,  are  rather  moral  than  literary.  As  a  scholar  he  is  rather 
elegant  thsa  profound ;  as  a  controYersialist  hs  has  more  vigour  than 
urbanitv,  sna  more  wit  than  humour.  He  has  been  ui^ustly 
attaekea  both  as  author  and  as  man  by  De  Quinoey,  irho  strangely 
accuses  hb  styb  of  eolloquialism,  and  taxes  him  with  eating  ^a 
church's  bread  while  denyinff  her  doctrines.  In  fact  Hiddleton's 
private  means  were  ample,  nb  ecclesiastical  emoluments  triflings 
and  his  candour  obstructed  his  path  to  much  more  considerable  pre- 
ferment The  beet  general  tjew  of  his  intellectual  character  and 
influence  is  to  be  found  in  L^b  Stephen's  English  Thoui/ht  in  ths 
Eightsenih  Century,  chap,  vi  A  handsome  edition  of  his  wor1c% 
eontaining  sereral  posthumous  tracts,  bat  not  including  the  Lifs 
ef  Cicero,  appeared  in  1762. 

MIDDLETON,  Thoicas  (c  1570-1627),  held  a  leading 
1  place  among  the  dramatbts  of  the  reign  of  James  L     Hb 
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T*V  i™  ". »  ^•^r  inference  from  the  fact  tSt  in  this 
ind AefoDoTOg  yeara  whole  swam  of  comedies  from 
^7^  ^^  hcwiaed  and  pnbliahed— ii  Trick  to  Caich  the 
M  (h^  Th^FamUf  of  L<n^  The  Fhcmix,  Michadmoi 

pnly  the  firat  of  these  Icept  the  stage  after  the  author's 
own  generation,  though  in  point  of  wit  and  oonstractiTe 
akiU  It  IS  not  superior  to  TkeFhom%x(9,  serious  comedy)  or 
T<mr  Fim  GaUaMU(f^  bustli]||( and  gaUy humorous fawacal 
comedy).     The  plot  of  the  Trids  bears  a  family  likeness 
to  Uiat  of  Massinger's  New  Way  to  Pay  Old  Debts;  the 
tiUss  in  fact  might  be  interchanged.    A  ruined  scapegrace 
outwits  his  creditors  and  a  usurious  uncle  by  coming  to 
town  with  a  courtesan  and  passing  her  off  as  a  widow  with 
s  f ortunq,  whom  he  treats  with  deferential  friendship,  but 
hiidly  dares  to  lore,  rumed  and  hopeless  as  he  is.    His- 
ancle  lends  him  money  that  he  may  woo  in  proper  state ; 
his  creditors  also  intrigue  to  have  the  honour  of  supplying 
bun  with  aU  the  needs  of  fashion ;  and  the  lady  receives 
many  costly  preaenta  from  aspiranta  to  her  hand  and 
fortone.    Though  Middleton  was  apparently  not  in  high 
popularity  till  1607,  he  had  made  his  debut  as  a  satirist 
ten  years  before;  and  if  Malone  is  right  in  his  conjecture 
that  the  Mayor  of  Qveemborough  is  identical  with  the 
BandaU  EarU  of  ChaUr  mentioned  by  Hcnslowe  in  1602, 
ke  had  done  dramatic  work  of  a  much  higher  kind.    Like 
Tks  Ckanyelmy,  a  later  production,  in  which  HIddleton 
had  the  assistance  of  Bowley;  the  tragedy  of  the  Mayor  is 
Dsmed  after  a  character  in  the  insignificant  comic  underplot. 
Such  a  title  scares  away  readers  weary  of  half-intelligible 
Elizabethan  fun  and  satiro;  but  Simon  the  comic  mayor 
is  a  Yery  subordinate  figure  in  the  play,  and  the  tragic 
portions  alike  in  situation,  characterization,  and  language 
rutk  among  the  yery  noblest  productions  of  the  Shake- 
spearian age.     There  are  scenes  in  the  Changeling  also 
vhich  Mr  Swinburne,  with  a  judgment  that  will  not  be 
disputed,  assigns  to  Middleton,  unsurpassed  for  intensity 
of  passion  and  appalling  surprises  in  the  whole  range  of 
Elizabethan  literature.     The  execution  of  these  scenes  is 
far  beyond  any  power  that  Rowley  showed  in  single-handed 
work,  but  well  within  the  scope  of  the  author  of  the 
Mayor  of  QueenOtorovgh  and    Women  Beware    Women, 
This  last  play,  in  which*  every  one  of  the  characters 
important  enough  to  be  honoured  with  a  name  perishes  at 
the  end  in  a  slaughter  so  rapid  as  to  be  somewhat  conf u»- 
bg,  was  apparently  one  of  Middleton's  later  works,  and 
the  simple  and  measured  development  of  the  plot  in  the 
fiist  acts  seems  to  show  traces  of  the  influence  of  Massinger. 
Uiddleton's  verse,  when  char^^  with  the  expression  of 
impassioned  love^  contains  many  echoes  of  the  verse  of 
BoBuo  and  Julia,  as  if  his  ear  had  been  fascinated  l^  it 
m  his  youth.     His  language  generally  proclaims  him  an 
admiring  disciple  of  Shakespeare's;  and  in  daring  and 
happy  concentration  <^  imagery,  and  a  certain  imperial 
ooofidence  in  the  use  of  words^  he  (^  all  the  dramatists  of 
thA  time  is  the  disciple  that  comes  nearest  the  master. 
Tie  Wiich,  by  which  Middleton's  name  has  of  late  been 
linked  witii  Shakespeare's  in  groundless  speculation  as 
being  part  author  of  Macbeth,  is  by  no  means  one  of 
Middleton's  best  plays.    The  plot  is  both  intricate  and 
feeble,  as  if  the  play  had  been  written  with  a  view  to  the 
half-comic  spectacular  exhibition  of  the  witdies^  with  their 
nhald  revelry,  their  cauldrons^  hideous  speUs,  and  weird 
ineantationa.     CSiarles  Lamb's  comparison  of  Middleton's 
vitehes  with  Shakespeare's  Is  one  of  the  most  exquisite 
aosels  of  criticism;  but^  when  ha  says  that  Middleton's 
vitdies  are  "in  a  lesser  degree  fine  creations,"  he  ou^ 
pvhaps  to  have  added  that  they  are  merely  embodimento 
d  Ibo  'vulgar  st^Mntition.  put  cm  the  stage  to  conito 


283 


laughter  rather  than  fear  among.a. half-believing  audienceu 
an  audience  readj  to  laugh  at  them  in  the  light  and  in  a 
crowded  meeting,  whatever  each  mig^t  do  in  the  dark 
alone.  That  Middleton  had  any  share  in  Macbeth  is  a 
cbiyecture  resting  solely  on  the  fact  that  the  opening 
words  of  the  song  of  the  witches  about  the  cauldron  in 
Shakespeare's  Madfeth  occur  also  in  the  incantations  about 
a  cauldron  in  tiie  kst  act  of  Middleton's  Witch,  and 
that  Middleton's  song  was  inserted  by  Davenant  in  an 
"amended "  reprqtfuction  of  MaAeth.  If  either  borrowed 
tihe  ifrOTds  of  this  song  from  the  otiier,  tiiat  is  no  evidence 
of  further  co-operation ;  besides  all  that  is  common  to  the 
two  was  probably  as  much  public  property  as  a  nursery 
rhyme.  There  is  no  evidence  as  to  whether  The-  Witch 
appeared  before  or  after  Madfeth.  Middleton  cooperated 
with  Dekker  in  tiie  Boaring  Girl ;  with  Rowley  in  A  Fair 
Qvarrd,  The  Spanish  Gipsy,  and  The  Changding:  and 
wth  Jonson  and  Fletcher  in  The  Widow  (one  of  tiie  few 
of  Middleton  s  plays  reproduced  after  the  Restoration). 
Towards  tiie  close  cf  his  Ufe  Middleton  got  into  difficulties 
with  the  pnvy  council  from  writing  a  very  clever  political 
play  apropos  of  Prince  Charles's  unsuccessful  wooing  of  the 
Bpamsh  infanta  in  1623.  The  chief  personages  in  Spanish 
poUtics  and  tiieir  manoeuvres  were  represented  witii  most 
mpmousskiU  in  the  pieces  and  movements  of  A  Game  at 
Chess,  This  play  was  stopped  by  royal  autiiority,  and  the 
prosecution  of  the  author  was  allowed  quietly  to  drop, 
llie  few  unimportant  facte  known  in  Middleton's  private 
history  are  collected  in  Mr  Dyce's  admirable  edition  of  his 
plays.  He  eigoyed  the  office  of  city  chronologer,  and  was 
often  employed  to  write  pageants  and  masques,  in  one  case 
at  least  contracting  for  the  whole  exhibition,  besides  fur- 
nishing the  words.  He  died  in  1627,  and  was  buried  at 
Newington  Butts. 

MIDDLETOWN,  adty  and  port;  of  entry  of  tiie 
Umted  States,  and  one  of  tiie  shire  towns  of  Middlesex 
county,  Connecticut,  lies  on  the  right  bank  of  the  Con- 
necticut river,  about  30  miles  from  ite  mouth,  directly  oppo- 
site the  well-known  Portland  quarries,  and  24  miles  from 
New  Haven  by  rail  Built  on  ground  rising  gentiy  from 
the  river,  with  ite  principal  streeto  keeping  the  direction  of 
the  valley,  and  the  cross  streeta  climbing  tiie  dope,  Middle- 
town  is  a  place  of  considerable  attractiveness^  and  the  views 
from  the  higher  pointe  are  particularly  fine.  Water  Street, 
with  the  wharves  and  shipping,  Main  Street,  with  the 
commercial  houses  and  hotels,  and  High  Street,  with  ite 
mansions  and  gardens  and  trees,  are  the  leading  lines  of 
the  city.  On  the  high  grounds  behind  stand  the  handsome 
buildings  of  the  Wesleyan  (Methodist  Episcopal)  University. 
The  institution,  mainly  organized  by  Wilbur  Fisk,  D.D., 
was  chartered  in  1831.  To  the  two  buildings  with  which 
it  started  have  been  added  Rich  9all,  with  the  library  of 
about  30,000  volumes,  Judd  Hall,  vith  acientific  coUections 
of  great  value,  the  Memorial  Chapel,  erected  in  tiie 
centenary  year  of  American  Methodism,  and  the  Observa- 
tory  HalL  Since  1872  the  courses  of  the  university  have 
been  open  to  both  sexes.  In  1882  the  number  of  pro. 
feasors  was  20,  and  of  studente  191,  including  U  females. 
The  Berkeley  Theological  School  (Main  Street),  founded 
by  the  Episcopal  Church  In  1854,  had  in  1882  7  pro- 
fessors and  41  studente^  witii  a  Ubrary  of  17,000  voIum«i. 
A  hm  U  miles  to  the  south-east  of  the  city  is  occupied  by 
tiie  S1^  General  Hospital  for  tiie  Insane,  the  pnncii»l 
boildimr  havimr  a  frontage  of  768  feet»  and  the  grounds 
3^  tTafo  acresTSd  on  anoflier.  WU  to  th^ 
wwtofSe  city  stands  tiie  State  industrial  sdiool  fw  gurls. 
As  veeeels  drawing  10  feet  of  water  <»  "??i*»  ^^v! 
Ifiddletown  carries  on  a  ooosiderahle  twdebrvthe  nret.^ 
1883  1613  vessels,  wifli  a  boidsn  «L?f  t^  *S?%Sf  ^ 
th«  port^  Mid  1613  Teswls,  wiftj  tadm  ofa50,000ton^ 
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detnd;  and  tbe  Middletown  dittriet  owned  83  sailing 
TODDoli  and  22  steamers.  Both  the  silver  and  the  lead 
tnm—  which  were  formerly  worked  in  the  Tidnity  have 
been  abandoned,  but  cast-iion»  britannia,  and  silTer-plated 
goods,  sewing^nachines,  pumps,  webbing,  and  tape  are. 
among  the  load  mannfactores.  The  population  of  the  city 
incraased  from  5182  in  1860  to  6860  in  1880.  First 
settled  in  1636,  Middletown  was  inooipoiated  as  a  town  in 
1654,  and  as  a  city  in  1784. 

.  inDDLETOWN,  a  manofactaring  Tillage  of  the  United 
States^  in  WalDdll/ township^  Orange  eonnty,  New  York, 
55  milee  N.N.W.  of  New  York,  at  the  junction  of  four 
railroads.'  It  is  a  dean  well-built  place,  in  the  midst  of  a 
fine  dairy-farming  and  stock-raising  district,  manufactures 
saws,  files^  felt  hats,  blankets,  agricultural  implements, 
tdnters'  materials,  dm.,  and  is  uie  seat  of  Uie  State 
HomoBopathic  Insane  Asylum.  The  population  was  6049 
in  1870  and  8494  in  1880. 

MtDHUBST,  an  ancient  |)arliamentai7  borough  and 
market-town  of  Sussex,  is  picturesquely  situated  on  a 
gentle  eminence  above  the  south  bank  of  the  West  Bother, 
on  three  railway  lines,  50  miles  south-west  of  London  and 
12  north  from  Chichester.  The  church  of  St  Denis  (re- 
stored in  1881-83)  is  dbdefly  Perpendicular  in  style,  but 
the  lower  part  of  the  embattled  tower  is  probably  Norman. 
At  the  grammar  school,  founded  in  1672,  Richud  Oobden 
and  Sir  Charles  Lyell  were  educated.  A  new  public  hall 
was  opened  in  1882.  The  old  castle  of  -the  De  Bohuns 
stood  on  a  mound  above-  the  river,  now  overgrown  with 
trees.  In  andent  times  a  commandery  of  the  Knights  of 
St  John  of  Jerusalem  had  jurisdiction  over  the  district 
now  forming  the  liberty  of  St  John.  The  prosperity  of 
the  town  depends  chiefly  on  agriculture.  A  market  is  hdd 
weekly,  and  a  fair  three  tinies  a  year.  The  population  of 
the  parliamentary  borough,  whidb  has  an  area  of  26,172 
acres,  was  6753  in  1871,  and  7221  in  1881. 

Midhnnt  is  not  mentioDed  in  DomflsiUy,  being  inelnded  nnder 
Eaadbourne.  In  tho  reign  of  Heniy  I.  it  was  held  by  the  king 
as  s  minor  bsrony.  In  the  time  of  Edward  L  it  puaed  into 
the  poeeession  of  the  De  Bohona.  From  the  time  of  Edward  II. 
till  1882  it  retoned  two  memben  to  parliament,  but  since  then 
only  one. 

HIDIAN  was  one  of  the  peoples  of  North  Arabia  whom 
the  Hebrews  recognised  as  distant  kinsmen,  representing 
them  as  sons  of  Abraham's  wife  Keturah.  The  word 
Keturah  means  "incense";  thus  the  sons  of  Keturah  are 
the  "  incense-men,"  not  indeed  inhabitants  of  the  far  south 
incehse-land,  but  presumably  the  tribes  whose  caravans 
l»onght  the  incense  to  Palestine  and  the  Mediterranean 
ports.  So  the  Midianites  appear  in  connexion  with  the 
gold  and  incense  trade  from  Yemen  ^Isa.  Ix.  6),  and  with 
tiie  trade  between  Egypt  and  Syria  (Gen.  zzzviL  28,  36). 
At  the  time  of  the  exodus  the  pastures  61  the  UMUpit<Mt^ 
or  of  the  branch  of  Midian  to  which  Moses's  father-in-law 
(Jethro  or  .Raguel,  or  Hobab)  belonged,  lay  near  Mount 
Horeb  (Exod.  iiL  1) ;  and  Num.  x.  29  9q,  implies  that  the 
tribe  was  at  home  iA  the  desert  of  the  wanderings.  The 
Kenites,  who,  in  spite  of  their  connexion  with  Amalek  (1 
Sam.  XV.  6),  had  friendly  relations  with  Israel,  and  ulti- 
mately coalesced  with  the  tribe  of  Judah,  are  represented 
in  Judg.  i  16,  iv.  11  as  the  kin  of  Moses's  father-in-law. 
The  Eenites,  however,  can  have  been  but  one  fraction  of 
Midian  which  took  a  separate  course  from  their  early 
relations  to  Israel^  The  main  body  appear  in  Judg.  vL  as 
a  powerful  Bedouin  confederation,  inviuling  Canaan  from 
the  eastern  desert,  and  ravaging  the  land  as  similar  tribea 
have  done  in   all  ages  when  Palestine  lacked  a  StTQOg 

^  The  admixture  of  Midianite  elemcnta  In  Judah  and  tbe  oCber 
bolder  trlbea  of  Israel  is  confirmed  hj  a  cftmpaiisflu  of  the  aaaaa  of 
the  Midianite  elana  in  Oen.  zzr.  4  with  the  Hebiew  fiiilnilee 
U  caipon.  iL  M,  it.  17,  ▼.  24;  Qea.  alvi,  9\ 


government  With  their  defeat  by  Gideon  and  another 
defeat  by  the  Edomites  m  the  field  of  Moab^  probably 
about  the  same  time  (Oen.  xxxvL  35),  the  recorded  history 
of  Midian  closes. 

A  place  Indian  is  mentioned  1  Kings  xi.  18;  and  in  later  times 
the  name  liDgered  in  the  district  east  of  the  Gulf  of  'Akaba,  where 
Enaebina  knows  a  city  Median  in  the  country  of  the  Saracens  and 
Ptolemy  places  Modiana.  Still  later  Hadyan  was  a  station  on  the 
pagrim  route  from  Egypt  to  Mecca,  the  second  beyond  Aila  (Elatb). 
Here  m  the  Middle  Ages  wsa  ahown  the  well  from  which  Moees 
watered  the  iiocks  of  Sho  aib  (Jethro),  and  the  place  U  still  known 
aa  "  the  cares  of  Sho'aib.*'  It  baa  considerable  mine,  which  have 
been  described  by  RUppeU  {BtUen,  1829)  and  Burton  iLand  cf 
Midit^  187»). 

MIDNAPUR,  a  district  in  the  lieutenant-governorship 
of  BengsJ,  India,  between  21*  37'  and  22*  67'  N.  lat.,  and 
between  86*  35'  45"  and  88*  U'  E.  long.,  is  bounded  on 
the  K.  by  BAnkurA  and  BardwAn,  on  the  K  by  Hooghly 
and  Qowrah,  on  the  a  by  the  Bay  of  Bengal,  and  on  the 
W.  by  Singbht^  and  MAnbhtLm,  with  an  area  of  5082 
square  miles.  Its  general  appearance  is  that  of  a  large 
open  plain,  of  which  the  greater  part  is  under  cultivation. 
In  the  northern  portion  ue  soil  is  poor,  and  there  is  little 
wood.  The  country  along  the  western  boundary,  known 
as  the  Jungle  Mahils,  is  undulating  and  picturesque ;  it 
is  almost  uninhabited.  The  eastern  and  south-eastern 
portions  are  swampy  and  richly  cultivated.  The  chief 
rivers  of  the  dbtrict  are  the  Hooghly  and  its  three  tribu- 
taries, the  RtipnArAyan,  the  Haldi,  and  the  Rasulpnr. 
The  Midnapur  high-level  canal  runs  almost  due  east  and 
west  from  the  town  of  Midnapur  to  UIubariA  on  the 
Hooghly  16  miles  below  Calcutta,  and  affords  a  continuous 
navigable  channel  53  miles  in  length.  There  is  also 
a  tidal  canal  for  navigation,  26  miles  in  length,  extend' 
ing  from  the  Rt^pniriyan  river.  The  jungles  in  the 
west  of  the  district  yield  lac,  tcmr  silk,  wax,  resin,  fire- 
wood, charcoal,  ^.,  and  give  shelter  to  large  and  small 


The  eensos  of  1872  returned  the  population  of  Midnapor  at 
2,540,069  (1,267,104  males  and  1,288,760  females),  including  onlyt 
1S9  Knropeans  and  157,080  Mohammedans.  The  aboriginal  tribes^ 
belong  dnefly  to  the  jungles  and  hills  of  Chytia  Kigpur  and  Bin- 
knWL ;  Ihe  most  nnmetons  of  them  are  Santih  (06,021)  and  Bhum()a 
(35,844).  Of  hiffh-caate  Hindus  the  returns  show  186,600;  and  the 
number  of  Kayasths  is  given  as  101,668.  Amonff  the  semi-Hindu- 
lied  aboriffines^  the  most  nuroeroua  art  the  Bdgdls,  a  tribe  of  cnlti- 
vston,  fianormen.  and  day-labourers  (76,826).  BelonciDff  to  agri* 
eultunl  caates  there  are  1,018,686.  The  four  municipalities  ara 
Midnapur  (81,401).  Chandrakona  (21,811),  OhaUl  (16,402).  and 
Tamldk  (6840).  Bice  is  the  staple  crop.  Irrigation  is  effected 
chieflv  from  the  high-level  cana}.  Rent  rates  vary  from  10|d.  an 
acre  for  the  pooreat  quality  of  rice  land  to  18s.  an  acre  for  the  best 
irrigable  la  ids.  The  district  suffers  oocasionslly  from  drought ; 
floods  are  common,  and  veiy  diaaatrons  in  their  results.  Ths  prin- 
cipal ezporta  are  rice,  ailk,  and  susar ;  and  the  chief  importa  con- 
sist' of  ootton  doth  and  twist  Salt,  indigo,  silk,  mata,  and  btasa 
and  copper  utensils  are  manufactured.  AiMirt  ftt>m  the  rivers,  com< 
licanon  •     -    -  •  •     --^     •'      -       •  -     • 


ia  afforded  by  482  milea  of  road.  The  total  revenue  in 
1870-71  was  £262,578,  and  the  expenditure  £68,777.  The  rae- 
vailing  diseases  are  fever,  diarrhcea,  dysentery,  and  cholera.  The 
average  mean  temperature  is  80*  Fahr.,  and  the  average  annual 
lainfiSl  66  inchesi 

The  early  history  of  lOdnapur  centrea  round  the  ancient  town  of 
Tamldk.  which  in  the  beginnmg  of  the  &th  century  was  an  import- 
ant Buddhist  settlement  and  maritime  harbour.  The  Grst  con- 
nexion of  the  English  with  the  district  dates  from  1760,  when  Mir 
Kis{m  ceded  to  the  East  India  Company  Midnapur,  Chittagong, 
and  Bardwdn  (then  estimated  to  furnish  one-third  of  the  entire 
revenue  of  Benoal)  aa  the  price  of  hia  eleyation  to  the  throne  of 
Bengal  on  the  depoaition  of  Mir  Jafar. 

MiDKAPUB,  chief  town  and  headquarters  station  of  the 
above  districl^  is  situated  on  the  north  bank  of  the  KasAi 
river,  with  a  population  in  1872  of  31,491.  The  town  has 
a  large  6dnlr,  with  commodious  public  offices.  It  is  healthy, 
dry,  and  well  supplied  with  water.  An  American  mission 
maintains  an  excellent  training  school,  together  with  a 
printing  P'^  *^  )>^  founded  several  village  schools  ia 
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ike  distiict  Iti  eftorts  bave  been  pArticukriy  inoceMfol 
among  the  Santfla^  and  some  of  tiie  earliest  and  moat 
yaluable  works  on  tbeir  language  baye  issued  from  the 
Midnapur  mission  press.  A  brisk  mannf actoie  of  brus 
and  copper  utensils  takes  place  in  the  town ;  it  is  also  tbe 
centre  of  a  large  indigo  and  silk  industry. 

HIDRASH.  like  ail  nouns  of  a  similar  f onn  Midtatk 
is  the  equiyaledt  of  the  Niph'al  participle,^  and  as  such 
yields  as  many  modified  meanings  as  the  root  Iktroth 
(enj),  to  search,  dkc,  itself  has.  Tbe  practical  significa- 
tionsy  bowcTer,  of  MtdraA,  taken  in  historical  order,  are 
as  foUows: — (1)  a  book  of  records;  (2)  a  recension  of 
older,  especially  historical,  materials;  (3)  search  in  and 
ezpbumtion  of  the  Scriptures,  notably  the  Pentateuch  (in 
which  case  the  plural  is  mvariably  Midrathoth) ;  (4)  thecwy 
as  distinguished  from  practice;  (5^  a  college  for  study 
and  teaching;  (6)  an  Agadie  (that  is,  a  free)  explanation, 
in  contradistinction  to  an  ffaiakhie  one ;  (7)  a  collection 
of  such  free  explanations  (in  which  case  the  plural  is 
JiidraakUn  and  occasionally  also  Midraahoth),  Of  these 
seyen  significations  (1)  and  (2)  are  to  be  found  in  the  Bible^' 
(3)  and  (4)  are  mentioned  for  the  first  time  in  the  MM- 
uah*  (5)  is  to  be  met  with  in  the  Midrcuh,^  while  (6)  and 
(7)  are  to  be  found  in  early  Babbinic  writings.* 

Tbe  subject  of  this  article  will  be— (1)  the  nature  of 
JiidruJk  in  the  sense  of  Affodah,  to  tne  exclusion  of 
BaltMah  (for  which  see  Mishkah),  and  (2)  the  develop- 
ment of  this  Midraah  Agadah  into  books  {MidrathimY 

The  thinking  reader  of  the  Scriptures  cannot  have  ndled 
to  observe  that  by  the  side  of  their  ceremonial  element,  be 
it  negative  or  affirmative,  pemussive  or  jussive^  there  is 
also  often  to  be  met  with  (and  sometimes  so  as  to  be  insepar- 
able foom  it)  a  spiritual  element  Tbis  spiritual  element 
rests  chiefly  on  feeling  or  emotion,  and  produces  pious 
works  only  indirectly.  Now  the  explanation  or  application 
of  this  element,  either  by  the  Scriptures  themselves  or  by 
the  rabbis,  is  traditionally  called  2i%drath  Haggadah 
(recitation,  preaching)  or  MidroA  Agadah  *  (bindui^  the 
soul  to  God  and  all  that  is  godly). 

This  Haggadah  or  Agadah  varies  considerably  botb  in 
nature  and  form.  In  its  nature  it  sometimes  humours,  at 
other  times  threatens ;  it  alternately  promises  and  admon- 
ishes, persuades  and  rebukes,  encourages  and  deters.  In 
the  end  it  always  consoles^  and  throughout  it  instructs  and 
elevates.  In  form  it  is  legendary,  historical,  exegetic, 
didactic,  theosophic,  epigrammatic;  but  throughout  it  is 
ethical 

And  varied  as  was  and  is  the  Midnuh  Agadahy  so  varied 
have  been  its  fortunes.  Whilst  at  times  it  stood  very 
high  in  the  estimation  both  of  the  teachers  and  the  con- 
gregations in  Israel,^  it  sank  at  other  times  very  low 
indeed.*    Kay,  at  one  and  the  same  time,  whilst  some 

1  Comp.  Nd1i«iii.  tUL  8,  wh«rt  in|>Da  tridoitly  rtandt  for  mp^n. 
Sea  aUo  Kimhi  on  2  Chron.  zUi.  88;  And  SehUler-SsiiieMx,  ExpotUum, 
ke.,  GBmbridgs,  1882,  p^  11.  >  2  Chron.  ziiL  22  and  zxJt.  27. 

» Sae  Wtdarim,  !▼.  8,  and  AMk,  i  17.  »        »     » 

«  BertihUh  Jiabbah,  c.  UiL  (on  Gen.  zxr.  22):  rmn  Hb  VOTW 
.  • .  "UPC,  Deo  Trienrro^  K7K-  i'MlniMianiedinthaBBattothia 
daj  for  Beth  Sammidrath,  Bee  MS.  Oo.  6.  63  (of  the  UnlTerdty 
l&»>7,jQ»aVridge),  Itaf  135a,  lowsr  wa^  (iriTO^  tnp  Dm 

*  RmU  {e.ff.,  on  Geo.  Ui  8)  and  ToaaphoA,  pauitn. 

*  Thoee  wbo  identify  tUe  word  as  merely  the  Cbaldaie  form  of  the 
Hebrew  ffa(fffadah  (and  they  haTe,  certainly,  eome  anthorliy  on  their 
nde)  ought  to  write  it  Affgadah  (rr}||$),  which,  however,  U  not  the 
tnditional  cpelliag  of  it  (rT])^.  Singly  enough,  the  Latin  rtliffio 
b  limaariy  deriTod  by  aome  from  nUgan  nd  by  others  fhna  rtligmr$, 

'  5iji*«rvonDent  840:  ^If  thoa  wishesttc  '         ~         ~ 


to  know  Him  who  bat 
',  lean  Boggadah^  for  by  so  doing 
"       ~  be  Sal)  and  ding  to  HU 


•pake  and  the  worid  came  into 

tlun  iHH  leoogniM  the  Holy  One 

*T.  Y.,  itaatntk,  ill.  4:  "lad  a  Ze'enh  wm  teasiagfhoaa nibbia 
•'thaj^wfa*.- 


rabbis  exalted  it  to  the  skie^^  other  rabbis  treated  it 
with  hatred,^*  <Hr,  worse  still,  with  contempt ^^  There  have 
actually  been  testers  whose  treatment  of  it  differed  with 
the  differinee  of  the  oooasion.^'  The  fact  is  the  Jews 
liked  or  disliked  the  Midratk  Agadah  according  to  their 
political  condition  on  the  one  hand  and  their  proximity 
to  Jewish  jn^essors  of  Christianity  on  the  other.  In  the 
boor  of  prosperity  the  Jews  preferred  the  Halakhah;'^* 
in  that  of  adversity  they  ran  to  hear  the  consoling  words 
of  the  Agadah,^^  When  near  JndsBO-Gbristians,  whose 
religions  strength  and  argument  chiefly  rested  on  Agadah,^^ 
the  Jews  di^ed  it;  when  among  themselves^  or  when 
dwelling  among  Qentiles  (heathen  or  Christian),  they 
showed  their  wonted  partiality  for  it 

Bat,  whatever  were  the  likings  or  dislikings  of  the  Jews 
for  the  Midroikoth,  it  is  certain  that  these  traditions  were 
early  ^*  committed  to  writing;  and  formed  into  special 
volumes,  known  as  "  Books  of  Agadah."  ^^  Such  were  first 
some  of  the  Targumtm  and  then  the  Midroihim,  Against 
writing  down  the  traditional  explanations  of  the  Mosaic 
ceremonial  there  existed  a  distinct  law,^Bwhich  was  observed 
down  to  near  the  end  of  the  6th  century.  At  an  earlier 
period  isolated  disciples  only,  in  order  to  refresh  their 
memory,  wrote  down  short  Halakhio  notes,  which,  how- 
ever, they  kept  in  setret^*  The  Targumtm  and  Midraahim^ 
on  the  other  hand,  were  composed  very  early  and  were 
numerous,  while  their  extensive  contents  were  circulated 
in  pnblic. 

The  Midrath,  from  whatever  point  of  view  it  may  be 
regarded,  is  of  the  highest  value.  It  is  of  the  highest 
value,  of  course,  to  the  Jew  as  Jew  first,  inasmuch  as  he 
finds  there  recorded  the  noblest  ideas,  sayings,  and  teach- 
ings of  his  venerable  sages  of  early  times.  In  the  next 
place  it  has  value  to  the  ChristMn  as  Christian,  since  only 
by  these  ideas,  teachings,  reasonings,  and  descriptions  can 
the  beautiful  sayings  of  the  Founder  of  Christianity,  the 
reasonings  of  the  apostles^  and  the  imagery  of  the  sublime 
but  enigmatic  ApooeJypse  be  rightly  understood.  But  its 
importance  appeals  also  to  the  general  scholar,  because  of 
the  inexhaustible  mines  of  information  of  all  kinds  it  con- 
tains. The  philologist  will  find  here  numerous  hints  on  lexi- 
cography and  grammar,  chiefly,  of  course^  of  the  Semitic 
languages,  but  also  of  other  tongues,  notably  Greek  and 
Latin.  The  historian  will  gather  here  a  rich  harvest  on 
geography,  chorograpby,  topography,  chronology,  numis- 
matics, £c     The  philosopher  will  find  here  abundant  and 


•  Ihid,i  "TT»en  said  to  him  R.  Bo  bar  [son  of]  Kohano,  Why  doet 
thou  tease  them  t    Ask,  and  they  will  surely  answer  thee  I " 

»  T.  Y.,  ShafAaiK,  rrL  1 :  "He  who  holds  it  forth  becomes  burned 
by  it ;  he  who  listens  to  it  gets  no  reward." 

>i  lUd, :  *'  I  never  in  my  life  looked  into  Agadio  hooka." 
^lUd,:  "Latthehandof  him  whowroteltbecutoir";  andoom^ 
para  with  this  T.  a,  Bobo  Batkro,  128ft :  "goodly  peari." 

»  Beginning  of  Pen1:otJio  Ba^uh  BasshtliMhi:  "  First  when  the 
money  was  at  hand  one  desired  to  hear  the  word  of  the  Jiisknah  and 
the  word  of  the  Talmud.  .  .  .** 

w  Jhid, :  "  Now,  howeTer,  when  the  money  is  not  to  be  got,  and, 
moreover,  whan  we  are  sick  in  consequence  of  the  (treatment  by  the) 
government,  cna  pines  for  the  word  of  the  Bibla  and  for  the  word  of 
tha  AffodaJL" 

»  T.  Y.,  ShaUatk,  xrt  1,  and  T.  R,  ShMath,  llCa  :  "  The  Evan- 
gtliu  and  other  Christian  writings, " 

^*  Sea  TMtpJUo  MoUotA,  zir. :  "  I  remember  that  one  brought  before 
TUbban  QamUel  the  elder  [St  Paul's  teacher]  the  book  of  Job  (in  the) 
Chaldaio  paraphrase";  and  T.  Y.,  KUavim,  ix.  4:  "At  that  time  I 
ran  (my)  eyes  through  tha  whole  Book  of  the  Ptalms  (in  the  form)  of 
the  Baggadah  [Agadah  of  the  Psalms]. "  R  ^lyya  BvUoh  belonged 
to  tha  middle  of  the  Sd  Christian  century. 

V  KniJKl  ^IDD.  Sea  T.  B.,  Berakhoik,  SSo,  Temurah,  lib,  and 
the  2WffMMf(M,  tMjfUHt 

V  T.  B.,  OiUin,  Wb:  "In  tha  coUege  of  B.  Yiahm'ad  it  was taoght, 
*  These  [see  Szod.  zzziT.  97]  thou  oughtest  to  write  down,  bat  thou 
mast  not  write  down  BalaJ^otk,* " 

»  T.B.,  Shabbath,  9b:  "I  found  a  <aecret  roIl,!iLi^  ii»  A  ^^^^ 
BalaUMh  kept  secret     Comp.  Rashi,  «i  ^ooa.  O 
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Taluable  notioes  on  logic,  psychology,  metaphyucs,  theo- 
logy, theosophy,  sBSthetics,  rhetoric,  poetry,  mathematics, 
geometry,  astronomy,  zoology,  botany,  biology,  morphology, 
diemistry,  medicine,  physics,  Ac  The  statesman — parti- 
cularly if  he  be  inclined  to  follow  the  Psalmist's  adyice — 
"  from  the  ancients  I  gather  understanding  "  (cziz.  100) — 
will  find  here  valuable  information  on  ancient  ethnography 
in  the  full  sense  of  the  term — politics,  political  economy, 
law,  military  science,  naval  affairs,  &c  The  true  scholar 
will  find  out  by  the  study  uTche  Agadah  that  many  a  dis- 
covery thought  to  belong  to  a  recent  age  was  well  known 
to  these  ancient  doctors. 

The  sources  of  the  Agadah  are  five ; — (1)  the  Targumim 
and  especially  those  on  the  Prophets  and  Hagiographa; 
(2)  the  non-canonical  Mithnah  (Mathnitho  £<nraitho;  see 
Hishkah),  which  contains  many  valuable  pieces,  the  age 
of  which  is  often  anterior,  in  essence  if  not  in  form,  not 
only  to  those  contained  in  the  canonical  MUwah^  but 
also  to  the  sayings  of  the  New  Testament ;  (3)  the  canonical 
(officially  recognized)  liiaknaJ,  which  contains  several 
entire  treatises  of  an  Agadio  nature,  as  Ahoth}  Middoth^ 
Ac.,'  and  numerous  pieces  scattered  here  and  there  among 
fhe  EcUakhah;  (i)  both  Talmudim*  (the  Palestinian  and 
Babylonian),  which  have  thousands  of  Agadic  notices 
interspersed  in  their  HalaJchoih ;  and  (5)  the  Midratkim^ 
Kor  lioxq^.  It  is  of  the  last  alone,  as  represented  by  their 
principal  collections,  that  we  give  an  historical  enumeration 
here: — 

(1)  MegUlaih  TaanUh  it  an  hiatorical  liidrcuh  consisting  of 
twelvo  PerafHrn,  and  is  called  co  on  the  principle  of  Itteut  a  non 
luetndo,  seeing  that  in  it  are  ennmented  the  oavs  of  the  year  on 
which  a  Jew  mast  not  fast  The  Aramaic  part  of  it  alone  consti* 
tutes  the  real  Afsgillah,  and  belongs  to  the  beginning  of  the  2d 
Christian  centory.*  The  edUio  prittcspt  came  out  at  Mantua,  1513, 
4to  ;  but  cheap  editions  have  been  printed  at  Warsaw  and  elsewhere. 

(2)  Se]^r  Ye^rdh  is  a  philosophico-cabbalistie  Ilidrath  divided 
into  six  Ptra^m,  which,  in  their  tarn,  are  anbdiTided  into 
Jiiahniyyoth,  It  is  variooaly  ascribed  to  tiie  patriarch  Abraham 
and  to  B.  'AVibah,  the  illostrious  teacher,  who  suffered  martyrdom 
under  Hadrian.  To  this  rabbi  the  book,  no  doubt,  belong  both  in 
substance  and  form.'  It  has  gone  through  numerous  editions,  the 
td.  princ  being  of  1562  (Mantua,  4to),  and  has  been  translated  into 
Latin,  German,  and  English  (New  York,  1877). 

(8)  OthiyyUh  de-Bahbi  *A^ibah  is  a  ;u(ui^»bbaUttio  MUrtuh  on 
the  alphabet,  belonginft  in  essence  if  not  in  form,  to  the  aforesaid 
teacher  and  martyr.     £d.  fnrinc,  Constantinople,  1520,  4ta  . 

(4)  3fas$$kheai  Sdkhdhth  is  an  astronomico-cabbalistic  Midtxuih 
in  seven  Perd^nu     It  is  ascribed  to  R.  Yishma'el  the  high  priest 

>  A  Tsloable  edition  of  this  treatlM  (in  Hebrew  and  English)  has 
been  pabllshed  by  Dr  C  Taylor,  Cambridge,  1878. 

*  To  these  we  may  add,  for  the  sake  of  conTenlenoe,  although  they 
do  not,  Btr^y  speaking,  belong  to  the  canonical  Mithnah,  the  Ptr^ 
Rabbi  Mnr  and  the  Agadin  ports  of  tho  Masatkhtoih  Ktiannoth. 

*  Two  collections  of  Talmndio  A;^adoth  were  made  early  in  the  16th 
century:— (1)  ffaggadoth  HaUaXmud,  Constantinople,  1611,  folio,  of 
which  apparently  only  five  copies  are  in  existence,  the  finest  of  these  - 
being  preserved  in  the  University  Library  of  Cambridge  ;  and  (2)  *Bn 
Ta*akob  (or  'Sn  JTuroeO,  of  which  numeroxu  and  cheap  editions  ezisl^ 
the  ed.  pritie.  being  that  of  Salonika,  1516-22. 

*  Almost  all  that  the  latest  critics  have  said  concerning  the  age  of 
the  various  Tarffumim  and  I£idr<uhin  will  have  to  be  unsaid.  Not 
only  are  negative  statements  diffienlt  of  proof ;  in  this  esse  they  are 
abaolntely  incorrect  We  shall  only  give  two  examples.  The  state- 
ment "  Vayyi^  Rabhah  cannot  be  early,  as  Rashl  did  not  know  of  it, 
since  he  nowhere  mentions  it,**  is  doubly  incorrect ;  Rashl  dou  quote 
it  {e.ff.,  on  Haggai  LI).  Again  the  statement  "We  must  not  omit  to 
observe  that  no  early  Jewish  commentator— Rashi,  Ibn  Ezra,  kc — 
mentions  the  Tsrgum  either  to  Proverbs  or  to  Job  and  Psalms;  Nathan 
ben  Jechiel  (i2th  century)  is  the  first  who  quotes  it,"  contains  a  re- 
dueiio  ad  aisurdum  in  itself.  For  Nathan  b.  Yehlel  was,  as  Is  wsU 
known,  a  somewhat  older  contemporary  of  Rashl  (o^.  1105),  and  lived 
foil  a  hundred  years  before  Ibn  'Ezra  I 

*  See  T.  B. ,  Synhedrin,  655  and  675.  In  the  former  place  it  distinctly 
speaks  of  the  Sepher  Ttfirah  {irY>T  IBO),  and,  althoagh  in  the 
latter  place  It  speaks  of  the  ffOtkhoth  TefiraK  (HTY^  r\mn\  there 
cannot  be  a  doubt  that  Sephtr  (IDD)  and  MiUkhoih  (r\mn)  are 
there  identical  Moreover,  Jiithniyjfoth  and  Salakhotk  are,  in  a  cer- 
tain sense,  convertible  terms  (see  Mohvab);  and  our  book  (as 
iwoarked  above)  oonsisti  of  Mithmffotk. 


Judging  from  internal  evidence  on  the  one  hand,  end  hom  ^vlMt  fi 
known  of  R.  Yiahma'el  in  the  Talmudim  and  Midrathin  (BabU 
Beraihoth,  7a  and  elsewhere)  on  the  other  hand,  there  seems  to  be 
no  valid  reason  for  doubting  that  he  is  the  author  M  this  small  but 
sublime  book.  This  Midrath  ia  printed  in  the  coUeotion  Artu 
LOanan  (Yenioe,  1601,  4to)  under  the  title  of  *' Pir^  Stkkaleih'' 
and  "  MassekKeth  ffekhaiUh,"  and  a  M&  of  it  ia  preserved  In  the 
University  Library  of  Cambridge  (Dd.  10.  IL  7.  2).  The  work, 
however,  called  "The  Greater  and  the  Lesser  Eahal^X"  in  thirty 
Ptrainm,  printed  in  this  oentury,  somewhere  in  PoUnd,  contains, 
besides  the  ancient  literature,  a  good  deal  of  matter  which  is  of 
much  later  date. 

(5)  Seder  'Olam  (the  Greater  and  the  Lesser)  are  two  historieal 
Jlidrashim,  the  former  of  which  belonn  to  the  2d  eentory,  whilst 
the  latter  (which  ia  a  mere  extract  of  the  former)  belongs  to  a  late) 

3[e  indeed  (tho  Oaonaic).     They  have  boon  repeatedly  printed,' 
ways  together,  the  ed.  princ  being  Mantua,  1618,  4to. 

(6)  Saggadah  thel  Peaah  U  a  liturgical  Jfidrash  of  the  middle  of 
the  2d  eentory,  as  far  as  its  main  portions  ga  It  exists  now  in 
three  principu  and  several  minor  recensiona  in  accordance  with  the 
various  rituals  (see  MAfxon),  and  is  recited  at  the  domestic  aervios 
of  the  first  two  Passover  eveniuffs.  The  editions  are  too  numeroos 
to  be  mentioned,  the  ed.  princ  being  Constantinople,  1505,  folia 

(7)  AfegiUaih  Antiokhos  treats  ostenaiblv,  as  its  name  indicates, 
of  the  sufferings  of  the  Jews  under  Antiocnus  Epiphanes,  and  their 
deliverance  from  his  tjranny,  but  in  reality  of  their  sufferings  under 
Hadrian  and  their  deUverance  under  Antoninus  Pins.  The  Aramaic 
text,  with  the  exception  of  a  few  interpolataona,  belongs  to  the  middle 
of  the  2d  centniv.  ^  This  little  "roll "  waa  for  the  first  time  published 
by  Filipowsky  (London,  1851,  82mo).  A  Ma  copy  of  the  Hebrew 
is  preserved  in  the  University  Library  of  Cambridge  (Dd.  8.  84). 

(8)  Zohmr  {Ifidrath  BaaoKar,  Mxdrasho  tkel  Babbi  8him*eo»  k 
TohMi,  Jfidrash  Yehi  Or,  fcc.)  is  a  cabbalistio  Midrath  on  the  Pta- 
tateuch.  Canticles,  Ruth,  and  part  of  Lamentationa.  It  is  varioady 
ascribed  to  the  famous  R.  Shlm'eon  (disdple  of  R.  *Akibah,  ^)  and 
to  R,  Moaheh  b.  Shemtob  of  Leon  (a  second-rate  cabbalist  of  the 
time  of  Nahmanides  and  Ibn  Addereth).  The  Zohar  belongi^ 
strictly  speaking  to  neither  of  these,  whilst,  in  a  certain  senses 
it  belongs  to  both.  The  fact  is—the  nucleus  of  the  book  is  oi 
Mishnic  times,  and  R  Shim'eon  K  Yohai  was  the  author  of  the 
Zohar  in  the  same  sense  that  R  Yohanan  was  the  author  of  tbe 
Palestinian  Talmud,  t.f.,  he  gave  the  first  impulse  to  the  composi- 
tion of  the  book.  But  R.  Mosheh  of  Leon,*  on  the  other  hand,  was 
the  first  not  only  to  copy  and  dissominate  the  Zohar  in  Europe^ 
but  also  to  disfigure  it  by  sundry  explanatory  interpolations.  For 
more  details  see  Lnmby,  '*  Introduction  to  the  Epistle  of  Juds,"  in 
the  Speaker'e  Commentary,  voL  iv.  p.  888.  The  first  two  editions 
of  ths  Zohar  ^  on  the  Pentateuch  came  out  simultaneously  ^Mantna, 
1558-60,  4to,  and  Cremona,  1658,  folio),  and  the  ecL  prime  on 
Cantides,  Ruth,  and  part  of  Lamentations  came  out  at  Salonike 
(1597,  4to).  The  best,  though  by  no  means  critical,  edition  on  the 
Pentateuch  is  that  of  Brodv,  1878,  8vow  Of  translations,  such  as 
they  are,  there  exist  those  of  Enorr  v.  Rosenroth,  Kabbdla  dtnudaim 
(vol.  L,  Snkbach,  1677,  and  voL  iL,  Frankfort,  1684,  4to),  and 


Tholuck,  Wichtiae  SUlUn,  kc  (Berlin,  1824,  8vo)^  ke,* 

(0)  Pm^ofAo*  (commonly,  but  bv  mistake,  called  /'Cf^fo) 
derab  Kohano  is  a  bomiletic  Midnuh  consisting  of  thirty-two 
Petifftoih  for  the  prindpal  festivals  and  fasts,  and  the  histoneally 
noted  sabbaths  .and  other  days.  It  is  of  the  end  of  the  8d  or  the 
beginning  of  the  4th  oentury.      Having  been  but  rarely  quoted 


since  the  12th  century,  so  that  moat  scholars  knew  ( 


only 


*  R  Mosheh  of  Leon  is  a  fdr  sample  of  the  mediocrity  of  his  time 
in  cabbalistic  lors,  and  combined,  as  is  usual,  with  his  mediocrity  an 
UllmiUble  vanity;  see  M&  Dd.  11.  22  (Cambridge  University  Library), 
leaf  2a:  "  And  I  adjure  every  one  who  should  deeply  study  this  book, 
or  who  should  copy  it,  or  read  it,  that  he  do  not  blot  out  m^  name 
f^m  my  property  (inheritance),  for  I  have  composed  it  .  .  /  This 
statement  done  would  sufllce  to  prove  that  R  Mosheh  of  I^on  could 
never  have  ascribed  a  book  composed  by  himself  to  snybody  dse. 

'  The  Zohar,  deared  of  the  main  works  by  which  it  is  suxrounded, 
and  of  the  interpolations  by  which  It  has  been  duflgured  both  by  its 
first  European  copyist  and  by  others  down  even  to  our  own  day^  was 
begun  in  Palestine  Ute  in  the  2d  or  early  In  the  8d  century,  and 
finished,  at  the  latest,  in  the  6th  or  7th  centuiy.  It  is  imposdble 
that  it  should  have  been  composed  after  that  time  and  before  the 
Renaissance,  as  both  language  and  contents  dearly  show. 

•  Whilst  the  prindpd  editions  of  the  many  textud  extracts  msds 
fh)m  the  Zohar  (as  the  Idderoth,  Ac.)  need  not  be  spedfied  hers,  thoes 
of  the  following  supplementary  and  kindred  works  ought  to  be  men* 
tioned!— (1)  Tx^^Mne  Bataohar  {ed.  prine.  Mantua,  1557.  4toX  and 
(2)  Zohar  Hadaeh  {ed.  princ  Cracow,  1608).  Kor  should  the  Xoutrm 
mieeepher  Hauohar,  J^ihbvtro  Tinyono  (by  the  otherwise  very  leaned 
YiUhak  b.  Mosheh  of  Satanow)  be  passed  over.  It  is  a  mere  imiUiion 
of  the  ZoAar,— an  impodtion  of  a  kind  which  is  a  disgrace  to  literatun^ 

*For  the  three  Midraehin^—Mekhitio,  Siphro,  and  A>A«r*-SSe 
under  Mismf  sir. 
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iaSnedj,  h  WM  long  eonildend  lost,  tfll,  in  1868,  Bdomon  Buber 
of  LMftbeig,  a  num  of  Imxiuiul  wealth,  and  loye  for  the  aadeBt 
litwaton  of  hia  nation,  edited  it  fkom  ibor  MS&,  one  oT  which 
(fonnerlT  in  poeeeadon  of  Gumoly)  is  now  preeerred  in  the  Uni- 
Tenity  Uhnxj  of  Cuihridce  (Add.  1497).  The  printed  edition 
apMued  at  Ljek,  8to. 

(10)  /M^  JUMatJU,  coniieting  in  the  latest  edition  of  eighty- 
ftmr  Piaioftk,  is  a  J£idra$k  of  the  same  nature,  end,  in  its  main  part, 
almost  of  the  same  datc^  ss  (9).  Both  drew  firomr'  the  same  sources. 
This  Jlidrask  has  been  edited  flre  tlmes,—the  latest,  best,  and 
eheapest  edition  beinir  that  of  Vriedmann  (Vienna,  1880,  8to). 

(11)  Tanna  debt  Sliyyaku  consists  of  two  parti,  the  Qreater 
(Babbo)  and  the  Lesssr  (Zatto), — the  former  in  thirty-one  and  the 
latter  in  twenty-iiTe  P^rakiwi.     It  is  an  ezegetical  Midraah,  the 

of  which  is  already  known  to  the  BtreshUh  Jiabbah  (c  lir.) 


and  the  Babylonian  Talmnd  {Ktlhubath,  106a).  It  is  ohly  nn- 
eritiesl  eritSeism  that  oan  declare  it  a  Oaonaic  work,  slthoosh,  like 
an  other  old  books  of  the  Jews,  it  is  not  without  later  additions. 
^  ^rime.,  Yenioe,  1698,  4to.     There  sre  modem  and  cheap  Polish 

{UyiitdraA  JUMak  (nan)  or  SMeth  (nn*l)  is  chieflr  an 
ezegetical  and  homiletical  MidruA  on  the  Pentateuch  ana  the 
"nw  BoUs**  {J^mnsih  liegillOh,  1a,  Canticles,  Ruth,  Laments- 
tions,  Bfffli*TiM**f,  and  Esther).     It  is  called  Kabbah  dther  from 


is  now  and  then  slso  called  ifuIrMA  ^asitka  (from  the  first  distinc- 
tiTS  word  of  the  boning  mn).  Theee  ten  MidraaMm  are, 
eertainly,  of  Taiious  styles  and  ages ;  yet  lione  of  them  is,  inter- 


polation excepted,  later  then  the  beginning  of  the  6th  century.*  It 
M  remarkable  that,  althouffh  ihnMegilictk  themselTca  had  been  earW 
attached  to  the  Pentateuch  (since  they  were  long  before  the  10th 


century,  and  still  are^  read  through  the  synsffogaTTear,  cTcn  ss  was 
and  still  is  the  Pentateuch  itselO,  the  JUMitk  had  no  common 
irfMe  jrriiusfw*— that  on  the  Pentateuch  appearing  for  the  first  time 

1  The  JtottoA  on  Genesis  has  100  Pankiyyctk,  that  on  Ezodns  62, 
Iksft  on  Leritieas  87,  that  on  Numbers  28,  and  that  on  Deuteronomy 
U.  Theee  five  JfufmsAiM  are  quoted  aooording  to  their  chaptors.  The 
itoahiA  on  Canticles  accommodatee  itself  to  the  sacrad  text,  and  b 
quoted  accordingly.  Buth  has  8  Panhiyyotk,  and  is  quoted  acbordisg 
to  theee.  LamentaUons  has  1  chapter  conaisting  of  88  introductions 
(/'WUM^  D^akkimt),  accommodating  ItaeU;  for  the  rest,  to  ths 
saendtezt.  Eooleslastee has 8 AcforisH and Esthsr has 6 PoraMyyoCA- 
▲t  TsrIoQS  tunes  Tsrious  modee  of  quoti]«  theee  JfidrajA<s»  srs 
cairent,— the  meet  common  and  most  expedient,  however,  being  that 
of  quoting  them  aoconUng  to  the  Tersee  of  the  Bible. 

*  Hera  might  with  sdTsatags  be  mentioned  some  pieeee  of  literature 
which  srs  Undied  in  aatura,  aUhongh  eome  of  them  sie  of  much 
oariler  date,  irhilat  others  sn  much  Ister,  than  the  ten  MidratMrn 
Just  mentlon«EI :— (1)  Agadaik  Bmrmkiik  on  Oeaeeis,  in  eighty-three 
ck^tsrs, —edited  for  the  first  time  by  B.  Menahem  de  Lonsano  in  his 
Sk^TmdaO^  Tenloe„1618,  4to;  {%  MidrtuK  Yafyua*%  on  Oeaeeis 
zzzT.  6,  la  one  chapter, — to  be  found  in  JelUnek'e  B*t  ho'Midrtueh, 
litlptlc,  1666,  8to  ;  (8)  smpliftcatkms  of  chapter  Izz.  of  our  iiidrash 
Jtaibah,  on  Oenesis  xzTiiL  2S,  by  the  Incorporation  of  the  whole 
Apocryphon  Tobit  In  Aramaic^  to.  (aee  Ths  Book  rf  Tobit,  Ac, 
Oxford,  1878,  8¥o) ;  (4)  MidroA  FoyyodUi*  on  Exodus  xlTi  SO,  xr. 
1-18,— printed  at  Constsatinople,  1619,  4to ;  a  Ma  of  this  Midratk 
b  preserfed  la  the  Unirersity  librsry,  Oamhridge  (Add.  864) ;  (6) 
MOnuh  'Amrtlh  Haddibbonth  on  Exodus  xx.,— printed  In  JeIUnek*a 
M  UrMidraMek,  Leipeic,  1868,  8to  ;  (6)  MidruA  PtHratk  Aharon 
an  Humbera  xx.  28-S9 ;  (7)  Midrath  Pttirath  Mothth  on  Deuteronomy 
ku^T.;  (8)  MidroA  Abbo  OoHoh  on  Bother ;  the  bat  three  an  to  U 
foiAid  In  the  befora-mentloned  Bel  horMidnteeh ;  (9)  MUraak  ShenvH, 
ahw  called,  tnm  Its  bsglnning,  'Bth  ta*aeoih  Ladonat,  Constantinople, 
16ir,  foUo;  (10)  Jf Mf  A  f omA,  Prague,  1696,  4to;  (11)  MidroA 
niUm  {TAittim),  1611 ;  (IS)  MulraA  MitheU,  1617  ;^  the  bat  two 
are  printed  at  Oonstaatfaic^e,  and  In  folio ;  (18)  S^er  Samfmehat 
(ia  wUeh  a  good  many  old  traditions  are  preaerred,  although  U  Is, 
of  coiyae,  not  the  one  mention  1  In  ^arioua  hooka  of  the  Bibb)^ 
Venice,  1626,  4to;  (14)  J>aere  Bayyamim  ehei  MoehA,  Constsntl. 
nople,  1616,  4to ;  a  figment  of  this  b  to  be  found  in  M&  Add. 
682.  4  la  the  UnlTersity  Library  of  Cambridge ;  <16}  Toeephoi^  (or 
Joeifpom),  various  woriu  of  Fbrius  Joaephus  worked  up  rather  freely, 
Kantna,  1480,  folio,— ^trsaslsted  Into  Latin  (Qennan  and  Spanbh) 
sevenl  timee ;  (16)  Zerubbabel,  Oonstantlnopb,  1619,  8ro ;  (17)  BOA 
BAerA  on  the  '*  Ten  Xsrtyn."  For  scKral  other  smaller  UidraAim 
eee  Jellinek's  Bst  ha-MidraeA,  I.  snd  IL,  1868,  ilL,.  1866,  iv.,  1867, 
an  St  Leipeb ;  ▼.,  1878,  snd  ri.,  1877,  both  st  Vienna ;  and  comp. 
abo  Hotowits^  BawmUmff  EUimer  MidnuAim,  I,  IL,  Frankfort, 
1881-42.  The  Midnukkm  an.  Isabh  and  on  Job  ssem  now  irretiier- 
ably  lost 

*  As  If  to  oompensate  for  thb  drawback,  the  weU-known  Comelio 
Aii^iTriPi^  brought  out  st  Venle^  in  1646,  two  editions  of  the  Babboth 
on  the  Pentateuch  and  MegilkA,  the  tae  ift  Bombeigi's  house  and  the 


fa  1612  (OoBslantiBopU,  fblio),  and  that  on  fhs  Jfit^ffZoCA  in  1519 
(somewhere'  in  Italy,  mr!^n(  TOnon.  also  in  folio).«  The  latest 
snd  best  edition  b  that  of  Vilns,  1880,  folio.  A  translation  ia 
German  b  now  coming  out  st  Leipoic,  by  Dr  A.  WBnsche. 

(18)  Pirel»  de^BMi  JRt  saw  (abo  calbd  BoraUho  dt-BMi 
mteger)  b  an  astionomioo-theoeophical  MidroA  consbting  of 
fifty  four  Ptra^m.  It  goes  through  ths  so-called  "  eighteen  bene 
dietions,''thesignsofths»>diae,fcc.,bntbunfiniBhed.  Itbelong^ 
no  doubt,  to  the  6th  century.  The  fact  that  the  name  «*  Fatima  " 
occurs  in  it  b  no  proof  whatever  that  the  book  b  post-Mohammedan, 
as  that  name  must  have  been  alresdy  known  to  the  idolatrous  Arabs. 
Bd.  vrin,,  Constantinopls,  1614,  and.  with  a  Latin  translation, 
Leyden,  1644.  both  editions  being  in  4to.  There  are  abo  now 
to  DC  found  cheap  editions  (Lemberg^  Warsaw). 

(14)  Tanhuma  b  an  exegetical  snd  homUetical  JlidroA  on  the 
whob  Pentateuch.  It  b  quoted  according  to  the  ParAiyyoAol 
the  week.  Although  wiginaUy  of  the  end  of  the  6th  or  the 
beginning  of  the  6th  centoir,  it  hss  now  two  principal  addition^ 
wfich  form  part  of  the  book :— (1)  several  of  tke  SkeeaoA  of  Bab 
Ahai  Gaon  (of  the  8th  century),  and  (2)  several  pieces  of  the 
JeiMl  of  K  Ifosheh  Hsddarshan,  of  Karbonne  (of  the  11th  centuryl 
On  ita  rektion  to  the  **7eiammedniu*  (often  quoted  in  the  11th 
century,  but  suppoaad  to  be  loet)  light  will  soon  be  thrown  \fj  the 
before-mentionea  Salomon  Buber,  wno  b  now  preparing  a  critical 
edition  of  it  The  od.  pHnc  of  the  Tmi^ma  b  Conatantinopb, 
1622,  folio ;  and  a  very  valuable  Ma  copy  of  it  ia  in  the  Cam- 
bridge University  Library  (Add.  1212). 

(16)  .BoAtr  b  a  smsll  cabbalistic  MidroA  aaeribed  to  the  prs- 
Mbhnb  teacher,   B.   Nehunysh  b.   Hakkanah,~no  doubt  from 

iU  beginning  iHth  the  words mph'tn   H'Sira    01  "OK. 

Nahmanidea  (oft.  c  1268)  quotes  thb  book  often  In  hb  commentary 
on  'the  Pentateuch,  under  the  names  of  8epkir  Eabbahir,  cr  of 
MidraAo  Ael  Babbi  Behunyak  b.  Hannah.  Some  have  pro- 
nounced thb  work  a'  late  fitbrication,  but  others,  who  have 
thoroughly  studied  it,  justly  describe  it  ss  *<  old  in  substance  it 
not  inform. "  Ed prine. ,  Amsterdam,  1651,  4ta  A  cheap editioii 
appeared  at  Lemberg  (1865,  8toX  and  a  M&  of  thb  work  b  pre- 
served in  the  University  Libranr  of  Cambridge  (Dd.  10.  IL  4). 

(16)  F«2M  b  the  only  existing  systematic  if  not  exhaustive 
collection  of  the  Agadoth  on  th9  jrhob  Bible.  Its  author  drew  not 
only  from  moot  of  the  MidraAim  -pamed  in  thb  article,  but  slso 
from  the  Boraithoth  (see  Mishnah),  both  Talm%idim,  and  the 
Midrashio  works  now  lost  (as  the  Abkhir,  EasshAhem,  or 
Baehkenit  fcc.).*  Thbr  tinct  tonstitnt^  one  of  the  principal  points 
of  iti  value.  The  author  was  B.  Shim'eon,  brother  (and  not  son] 
of  B.  Helbo,  and  father  of  tiio  distingi^ed  grammarian,  critic,  snd 
divine's.  Yoseph  Kara.  Ha  Hved  somewhere  in  the  north  of  France 
in  the  11th  centuir.  The  ecL  pi^ine.  of  the  TaOui  on  Ecra, 
Kehembh,  and  the  books  of  Chronicles  cams  out  at  Venice,  1617, 
folio  (in  the  first  Babbinic  Bibb);  that  on  the  Prophets  and 
Hapographa  in  1621,  and  that  on  the  Pentateuch  in  1526-27,  both 
at  Salonika,  and  in  folio.  *  An  BngUsh  translation  of  the  whole 
work  hss  been  nndertkken  by  a  band  of  Babbinic  scholars  in 
Cambridge.  The  first  Instalment,  "The  Yalkut  on  Zechsriah,** 
by  S.  G.  King,  B.D.,  Hebrew  lecturer  of  did^ey  Sussex  College, 
appeared  in  1882.  T^b  specimen,  besides  giving  a  correct  traas- 
btion,  containa  many  valuabb  notes. 

(17)  Le^  TA  b  a  MidrctA  on  the  Pentateuch  and  the  five 
MegilMh,  by  B.  Tobiyyahu  b.  Eli*ezer  of  Greece,  who  lived  during 
the  crussde  of  1096.  Thb  work  draws,  certainly,  upon  the  old  and 
well-known  Mitbti^ita,  an4  as  such  it  would  have  thoroughly 
deeerved  the  censprs  passed  upon  it  by  the  witty  but  somewhat 
irreverent  Abraham  Ibn  "Esra  (in  hb  preface  to  hb  oommentary 
on  the  Pentateuch).  But  the  X4»A  TA  hss  also  most  valuable 
explanations  both  hy  the  collector  himself  and  by  hb  lather  (B 
Elf  eser),  a  fact  passed  over  by  Ibn  *£zra  in  silence.  Tlie  Xc^ 
TA  on  Leviticus,  Numbers,  and  Deuteronomy  csme  out  for 
the  first  tims  st  Venice,  in  1646,  folio,  under  the  titl^  of  Peiil^ 
ZuUarlo  (see  leaf  986  in  the  poetscript  by  the  editor,  KJAp^DBM 
KnnCIT,  which  explains  the  eomewhat  vague  title  on  ihe  title- 
page  Knni  IK  KniQlT  Kfip^DC).  In  1753-54  it  was  repnb- 
Hshed  at  Venice,  with  a  Latin  translation,  by  Blasiua  Ugolinns 
in  hb  Theearn'oe  AnHquitaium  Saerarum  (xv.-xvL)  under  the 

name  of  PeeieAa,     The  Lekah  TA  on  Genesis  snd  Exodus  was 

^    •  .     f— — 

other  at  Glustiaianl's.  Theee  two  editions  differ  in  nothing  but. in 
the  title-pagee,  ko.,  and  the  vignettes  of  the  various  books.  The 
former  edition  b  In  poesession  of  Dr  W.  Aldb  Wright,  and  the  btter 
in  that  of  Dr  a  Tayk>r.  The  fact  of  these  editions  having  appeared 
simultaneously  is,  apparently,  unknown  to  the  bibllographera 

« It  b  noteworthy  that  in  thb  edition  AhoAveroeh,  t.a,  Esthe*, 
stsnds  between  Lamentations  and  Beclssiastes.  with  which  latter  the 
MidroA  on  the  MegiUoA  endsu 

*  We  may  mention  hare  the  ed.  prime,  of  three  cabbalbtio-lfidr&shio 
collections  which  go  under  the  name  of  Tal^t  ;~(1)  Yal^  J^ad^uh, 
Lublin,  1648,  4to ;  (2)  ralkiU  Xeubeni  Ea^aUm^  Prague,  1660, 
4to :  and  (8)  r«#M4  BeAoni  EoggodoL  WUhermadorf,  168    foUe^ 
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paUUhad,  wifh  *  oriticil  tMBmnHrj,  at  Yilaa,  bj  Salomon  Bobor 
0880,  9To)f  whoe  alao  fimnlttnooosly  a  tbiid  edition  of  thia 
Midrad,  oniba  Jaat  three  booka  ^Ifoeee,  with  a  ehort  ooramentanr 
on  ity  oame  oat  \rj  iJiaron  Moaheh  PadoTa.  of  Oarlin.  The  L4a^ 
Tob  on  the  tf  XtgUlofk  ia  aa  jet  onpubliahed  ;  there  eriftt,  how- 
•▼ei^  Beveial  good  MSB.  of  it,  both  in  pnblie  and  prirate  librariea, 
the  finest  oopj  in  ererr  reapect  being  that  preeeiTed  in  the  Uni- 
Taraity  Libruj,  Oambndge  (Add.  878.  1). 

(18)  MmyorcUk  BcoMMOf  ia  a  leiendfio,  though  incomplete. 
eoUeetion  of  the  piindpal  Agadaih  of  the  Talvuidim  and 
lOdroikim,  byR.  Tisbak  Abohab  the  elder(fl 


M I E— M I E 


I  elder(flonriahed  ISth  century). 


The  editiona,  with  and  without  tranelationa,  are  Terv  numerous- 

the  ecL  mrine,  being  Conatantinople,  1514,  folio.    There  are  trana- 

latioqaa  in  Spanish,  J  udno-German,  and  German,  but  not  in  BngUah. 

We  append  two  apedmena  of  Midrashim, — the  first  from 
iW40^,  leaf  1276,  and  the  second  from  MidroA  S^mnath  MabbaX, 
oap.  iL 

FttstSraoiKBV.— The  R0I7  One  (UiSMd  be  Eel)  isld  to  the  Prophets,!  007* 
aid  namturi  y  Jenueloml 

Thm  vent  Roosa  to  eomfort  h«r  md  nM,  The  HOIj  One  (bla— J  he  Hoi)  Mat 
no  to  theo  to  eomfort  theOb  She  Mid,  Whet  host  then  In  tUno  bond  to  eonf art 
Dor  The  FKphet  nid  (sir.  S  [SD. ''l  wfU  ho  ss  the  dov  imto  lonell  *  Bat 
JoniMloB  nU  to  hfaa,  O11I7  yeoteida/  tho«  t^ldooi  me  Ox.  li),  "  Xphzaim  Is 


I  m,  thOT  ihon  hear  no  fTvlt:  70a,  thovfh  1 

forth,  ]rot  win  I  daf  oron  tSi  hoiOTod  fralt  of  their  womb! "  sad 
^oakeet to  8M thoa.  Which  ihaU  we helle?e<tfae<lnfcarlhoM00Bdprmhee7f 
Thea  went  Jobl  to  eomfoft  her  tad  Mid,  The  Hdr  Oao  {blewed  bo  Bel)  een 
mo  to  thee  to  eomfort  thee,  fiho  sold  to  Um,  What  liaak  thoa  tai  thtoo  hand  t 
eomfort  me?  The  Prophet  asld  Ot.  18),  **And  II  shall  eomo  to  pam  In  thi 
d^  that  the  monntaiaa  shall  drop  down  aev  wlae.  sad  the  hilla  ihAll  llov  iritl 
mllk,*e.l"    BatJenuakm  oaM  to  him.  On]/ 


/  yaaterday  thoa  toldeot  me  (L  l)| 

Awako^  je  draakaida,  aad  mtpi  and  howl,  all  ya  drlaken  of  vtaie,  boeaoM  of 
the  aev  irlnet  for  It  6  eat  off  fhim  Toor  moalhp  and  now  thoa  ■peahest  to  me 
thoa.    Which  shall  w^  beUere,  the  fliot  or  the  seeond  prophecy^ 
Then  wrat  AMoa  to  eomfort  her  sad  Mid,  The  Holy  One  (bloMod  ho  Ho  0  Mat 


Then  wvnt  AMoa  to  eomfort  her  sad  Mid,  The  Holy  One  (bloMod  ho  Ho  I)  mhI 
no  to  thee  to  eomfort  thee.  She  aald  to  hhn,  What  bast  thoa  In  thbie  hand  to 
eomfort  iMt  The  Prophet  aald  Ox.  11),  "  In  that  day  win  I  ratoo  ap  the  tabei^ 
aeeloef  DsTldthatlBtellea!*  Bat  Jerasalem  aaM  to  bloi.  Only  yMtorday  thoa 
toldaolnie(r.S),«*Theyirgla  of  Ivael  U  fallen;  aha  ahan  no  morerlNl'*  aad 
now  thoa  spesksSt  to  me  thos.    Whieh  ihall  we  boUova,  the  flnS  or  the  isoond 

^Sen  weni  Xioab  *  to  eomfort  her  aad  aald,  The  Holy  Ono<{bleaaod  bo  Hoi) 
sent  mo  to  thee  to  eomfort  theo.  She  oaM  to  him.  What  haet  thoa  In  thlna  hand 
to  eomfort  mef  The  Prophet  aald  (tIL  IB),  "Who  la  a  God  like  onto  Thee,  that 
TWdoneth  iniquity  aad  paaaeth  by  the  tnuuffreaalon  of  the  resBnant  of  His 
beiltaaef  **  Bat  Joraaalem  aald  to  hhn.  Only  yeeterday  thoa  toldoat  im  (L  S). 
*  Porttio  tranaffrasaloa  of  Jaeob  la  an  this,  and  for  the  rina  of  the  hooM  of  Iarao( 
Act  **  and  now  thoa  spoakest  to  me  thoa.    Which  shall  we  belleTe,  the  flist  or 


end  pnpheey? 

I  weat  Uamum  t 

I  to  thee  to  eomfort  theo. 


to  eomfort  hsr  sad  Mid.  The  Bolr  Oaa  (Ueaasd  be  Hen 


her  sad  Mid.  The  Holy  Oa 
fiho  aald  to  him.  What  Imat 


bcUera,  the  flrrt  or  the  a 

Then  went  RAaASXua 

aoat  me  to  thee  to  oooaf  ort 


to  oooaf  ort  her  aad  aald.  The  Holy  Oi 
n  thm.    She  said  to  hhn.  What  hart 


One  (blessed  bo  Hen 


to  ooBBfort  me  P   The  Prophet  aald  (U.  If),  **  Thoa  wentest  forth  for  the  aalrattoa 

-—  • tth Thine  AnotntodOnal**    BntJemaslam 

a  me  O.  t),  "  0  Lord,  how  hwg  ahaU  I  eiy 
and  Thoa  wilt  not  beer,  oren  eiy,  oat  onto  Thee  of  Tloleaee  and  Thoa  wilt  not 


of  Thy  people,  eron  for  the  aalTaSlon  with 
said  to  him.  Only  yeeterday  thoa  toldoat 


MTO I*  and  now  thoa  aprnWet  to  ma  thas.    Which  shsU  we  belleTe,  the  flist  or 
the  aeeoad  prophecy  f 


Than  went  ZaraAvun  to  eomfort  hsr  and  aaU,  Ths  Holy  One  (Mesaed  bo  Hoi) 


B  to  eomfort  then,    fiho  aald  to  hhn,  What  haet  thoa  la  thhM 

toeemfbrtmef    The  Prophet  aaM  A.  1>).  **  Airftt  ahatt 

that  I  ahaU  aaarch  Jamaalem  wltli  Offatol 

yesterday  thoa  toldoat  me  Q.  U),  **A  day  of  dsiknoM  and 


» pa«  at  that  Umo 
Mid  to  hhn.  Only 


thoa  apeokssi  to  me  I 

prophecy? 

Tbea  wont  Haooai  to  comfort  her  sad  aald.  The  Hdy  Oae  (tlawad bs  Hot) 
seat  me  to  thM  to  comfort  thoa.  She  said  to  him.  What  hast  thoa  la  tUne  head 
toeooafortmoT  The  Prophet  asld  01.  ItX '*  Is  ths  ssed  yet  hi  the  bora  I  Toch 
jc*.  the  Tine  and  the  fla  tree  end  the  pomagTaasto  sad  the  olive  trM  hath  not 
broaght  fertht  from  Uile  day  wfll  I  bloM  yoal "  Bat  Joraaalem  aald  to  him. 
Only  yeatenlay  the*  tddaat  me  a  CX  "To  haTS  sowa  mneh  and  brinf  hi  llttls, 
Ae.r'aadnowthon  aposkest  tosMlhas.  Whkh  ahaU  we  bsttsrsTtho  flist  sr 
ths  aeoond  prophecy. 

Then  weat  S^aASua  to  comfort  hsr  sad  ssid,  Ths  Hdy  Oae  (blesasd  bo  Ho  0 
ssat  ma  to  thM  to  comfort  thM.  fiho  aald  to  hhn,  WhM  boat  thoa  to  thine  hand 
toeemfortme?  The  Prophet  said  0.  IS),  "Aad  lam  TOiy  aers  dlapleaeed  with 
the  hesthoa  that  are  at  eaM :  for  I  wm  bat  a  Uttlo  dlaplesaed  sad  they  helped 
forwsrd  the  sfllctloa  I "    But  Jeraeslem  aald  to  hloa,  Only  yeeterday  thoa  toldeat 


mo  0. 1)^  "The  Lard  hath  bMa  acre  dlaplaeeed  with  year  fatherai 
apMkeat  to  mo  thoa.    Which  ahatt  we  beBoro,  the  flrot  or  the  laat 


■t  prophecy? 
(btMMdboBi 


yectordoy  thoa  toMeet  me  (L  10),  "I  have  no  dellftht  to  yoal"  sad  now'  then 
cpeakaat  to  me  thoa.    Which  ahaO  wo  beliere,  the  first  or  the  laat  prophecy? 

Thea  went  all  the  Prophets  to  the  Boly  One  (bleaeed  bo  He!)  Mytaff  to  Him, 
Lor  J  of  the  UnlTorae,  Jemaelem  will  not  accept  eonaolatlon  at  oar  huida.  Then 
(he  Hdy  One  (bkaaod  bo  Hel)  aald  to  them,  *'  I  aad  yon  wUI  togeCher  go  to 
eomfort  her;  ead  thla  la  why  II  aaya  (laalah  zL  IX  Ccnfort  ye,  eomfort  ye  nt 
ROPta,  comfort  her  wm  Ma.S  Comfort  her,  ye  Mlartlal  obmI  eomfort  her,  ye 
torrcatrtal  oomI  Comfort  her.  ye  Urtog  ohm  I  comfort  her,  ye  dead  sbmI 
Comfort  her  to  this  worldl  comfort  her  to  the  world  to  eomo  1 


Com^  fetitto  JtoMeCM,  ed.  Frtedmann,  leaf  lSI5k 

8m  fMtff  SmbhtUki  (ed.  Friedmaaa,  leaf  1M»X  where  II  saya  (befoia  the 


_       i  00  jroAMi), 

•  There  la  a  phiy  ban  apon  ths  mssnlno  sf  the 
naA  elth« 'iUaaK  (<«  my  people  «*)  er 'Awirc*  with  me  "O. 


are  left  oat 


Obodyah  prophcaled  for  Edom,.and  1  jaeh  for  Mlnereh.' 
gloM;  bat  tt  la  the  troo  rsawa  why  thoM  two  prophoto 

nSS^  whieh  nay  be 


asaumaa,— Aad  wbssi  Mm  la  I 
(Ps.  aL  SX  "  The  Lord  trfeth  t 

flio  f oedtnff  of  aheop.    David -  ,       ^ 

for  tt  Suys(Ps.  IzzTltt.  70). "  Aad  He  took  him  from  the  *raatralato  *  cf  abee^'' 
Wbaftlstbemeaatogof'innHiiftMeelAf*  The  root  Is  the  mbm  m  that  of 'oopfa- 
t«a4  noMtihtm]  (Oen.  tU.  9),  "And  the  rsto  wm  rastralaed."  DaTld  resuelnod 
the  Mg  shMp  to  fSToar  of  the  saiaU  ones.  He  broa^t  oat  first  tho  yoong  oaei^ 
M  that  they  ahonld  food  on  ths  tender  herbei  then  ho  broaght  oat  the  old  oom 
thot  thoy  ahoold  feed  on  tho  Ism  tsndsr  baits;  sad.  flaslty,  hs  broaght  oat  tho 
strong  ihoep  that  th^  ahoold  feed  oa  the  eooraer  herbs.  Upon  thla  the  Holy  One 
(Mesaed  bo  Bel)  asld,  Bs  who  nndentandeth  to  feed  aheep  «ceoi*dlnff  to  thalr 
atrength,  let  hhn  eomo  and  feed  By  pMplel  And  this  It  U  what  is  wrtttea 
ffa.  IzztUL  71),  "  From  foOowtag  the  owm  great  with  yoong  He  broaght  him  to 
feed  Jacob  Hla  people  I*    And  the  r 


I  WM  the  COM  M  regarda  Moaea,  whom 


tho  Btdy  Oao  (bleaeed  bo  Be  I)  tried  by  aheep.    Onr  rabbU  aay.  When  If  mm  oar 
tsaeber  (pesM  bo  apoa  hhn  I)  waa  feeding  the  aheep  4)f  Jethro  to  the  1  "' 


a  kid  raa  away  from  htm,  and  Bfooee  raa  after  tt  tm  they  came  to  a  moontato* 
hoOow.  When  It  had  rsMhed  ths  moanUto-hoDow  there  wm  s  pool  of  water, 
and  the  kid  atoodatm  In  order  to  drink.    When  Boom  iMchod  tho  kU  ho  aald  to 


it,  I  did  not  know  thot  thoa  didst  ran  away  from  mo  boMOM  then  waat  thira^  aai 
fatat    Thereopon  ho  pot  It  on  hU  dionlders  and  wslfced  back  with  It  to  the 
aald  tho  Boly  One  (b*-!saod  bo  Be IX  Thoa  art  composrionato  la  tho 

then  Ufoet,  thoa 
written  (Bzod.  IB.  l\ 
a.  M.  8b^) 


fiodc«    Thea  I 


foedlag  of  aheep  betongtog  to  mere  fioah  end  blood  (man);  m 
shsttleed  My  fiodE,  OTon  leroell  Behold,  this  It  Is  Umt  le  wri 
"And  MooM  WM  foedtog  the  fioek,  Ac" 


MIEDZYRZECZ  PODLASKI  (RosBiaii,  M^firyeehu),  a 
district  town  of  Russian  Poland,  in  the  goronunent  of 
Siedloe^  16  miles  to  the  east  of  tlie  goyemment  capital, 
on  the  railway  between  Warsaw  and  Brest-Litovskiy.  1\ 
is  first  mentioned  in  the  year  1390  as  a  feudal  dominion 
of  King  Taghello.  After  frequently  changing  hands  it 
became  the  property  of  the  Giartoryski,  and  afterwards 
<A  the  Potodd  family,  whose  palace  is  still  to  be  seen  in 
the  town.  Its  10,000  inhabitants— half  of  whom  are 
Greek  nonconformists,  and  half  Jews  and  Poles^cany 
on  some  trade  in  bristles,  and  pursue  minor  industries. 

MIERIS^  the  name  of  .a  family  of  artists  who  practised 
painting  at  Leyden  for  three  generations  in  the  17th  and 
18th  centuries. 

L  Fbans  van  Misrib,  the  elder,  son  of  Jan  van  Mieris» 
a  goldsmith  and  diamond  setter,  was  bom,  according  to 
Houbraken,  at  Leyden  on  the  16th  of  April  1685,  and 
died  there  on  the  1 2th  of  March  1681.  His  father  wished 
to  train  him  to  his  own  business,  but  Frans  preferred 
drawing  to  chasing,  and  took  service  with  Abraham  Tor- 
envliet,  a  glazier  who  kept  a  school  of  design.  As  often 
happens,  ^e  youth's  style  was  influenced  by  his  earliest 
surroundings.  In  his  father's  shop  he  became  familiar 
with  the  ways  and  dress  of  people  of  distanction.  His 
eye  was  fascinated  in  turn  by  the  sheen  of  jewellery  and 
stained  glass ;  and,  though  he  soon  gave  up  the  teaching 
of  Torenvlietefor  that  of  Gerard  Dow  and  Abraham  van 
den  Tempel,  he  acquired  a  manner  which  had  more  of  the 
finish  of  the  ezqmsites  of  the  Dutch  *l5chool  than  of  the 
breadth  of  the  disciples  of  Rembrandt  It  should  be 
borne  in  mind  that  he  seldom  chose  panek  of  which  the 
sise  exceeded  12  to  15  inches^  and  whenever  his  name  b 
attached  to  a  picture  above  that  size  we  may  surely  assign 
it  to  his  son  Willem  or  to  some  other  imitator.  Unlike 
Gerard  Dow  when  he  first  left  Rembrandt^  or  Jan  Steen 
when  he  started  on  an  independent  career,  he  never  ven- 
tured to  design  figures  as-  large  as  life.  Characteristic  of 
his  art  in  its  minute  proportions  is  a  shiny  brightness  and 
metallic  polish.  The  subjects  which  he  treated  best  are 
those  in  which  he  illustrated  the  habits  or  actions  of  the 
wealthier  classes ;  but  he  sometimes  succeeded  in  homely 
incidents  and  in  portrait^  and  not  unfrequently  he  ven- 
tured on  allegory.  He  repeatedly  painted  the  satin  skirt 
which  Terburg  brought  into  fashion,  and  he  often  rivalled 
Terburg  in  &e  faithful  rendering  of  rich  and  highly- 
coloured  woven  tissues.  But  he  remained  below  Terburg 
and  Metsu,  because  he  had  not  their  delicate  perception  of 
harmony  or  their  charming  mellowness  of  touch  and  tint^ 
and  he  fell  behind  Gerard  Dow,  because  he  was  hard  an^ 
had  not  his  feeling  for  effect  by  concentrated  light  and 
shade.  In  the  form  of  hu  composition,  which  sometimes 
represents  the  framework  of  a  window  enliTcned  w^th 


«Who,onrasdtogthla,doMnot  think  of  aaeh  passsfHia 
ssllatt.XTm.ll,aT.ll.sadJehaj,|d|._,  ...TTV. 
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/,  and  adorned  with  bas-relief  b  within  which  figorea 
itt  Men  to  the  waist^  hia  model  is  certainly  Gerard  Dow, 
It  hu  been  laid  that  he  possessed  some  of  the  hnmonr  of 
Jan  Steen,  who  was  his  friend,  but  the  only  approaeh  to 
htunonr  in  any  of  his  works  is  the  quaint  attitude  and 
look  of  a  tinker  in  a  picture  at  Dresden,  who  glances  know- 
ingly at  a  worn  copper  kettle  which  a  maid  asks  him  to 
mend. 

It  is  a  question  whether  Houbraken  has  truly  recorded 
this  master's  birthday.  One  of  his  best-known  pieces,  a 
party  of  ladies  and  gentlemen  at  an  oyster  luncheon  in 
the  hermitage  at  St  Petersburg^  bears  the  date  of  1650. 
Celebrated  alike  for  composition  and  finish,  it  would 
prore  that  Mieris  had  reached  his  prime  at  the  age  of 
fifteen.  Another  beautiful  example^  the  Doctor  Filing 
a  Lad/a  Poise  in  the  gallery  of  Vienna,  is  dated  1656 ; 
and  Waagen,  in  one  of  his  critical  essays^  justly  obe^nres 
that  it  is  a  remarkable  production  for  a  youth  of  twenty- 
one.  In  1657  Mieris  was  married  at  Leyden  in  the  pre- 
sence of  Jan  Pothenck,  a  painter,  and  this  is  the  earliest 
written  record  of  his  ezistence  on  which  we  can  implicitly 
rely.  Of  the  numerous  panels  known  to  the  writer  of 
these  lines^  twenty-nine  at  least  are  dated, — ^the  latest 
being  an  sJl^gory,  long  in  the  Huhl  collection  at  Cologne, 
illustrating  the  kindr^  vices  of  drinking,  smoking,  and 
didng^  in  the  year  1680. 

Mieni  had  numerous  and  distinguished  patrons.  He 
reoeiTed  valuable  commissions  from  Archduke  Leopold,  the 
elector-palatine,  and  Cosmo  IIL,  grand-duke  of  Tuscany. 
His  practice  was  large  and  lucrative,  but  never  engendered 
in  him  either  carelessness  or  neglect  If  there  be  a  differ- 
ence between  the  painter's  earlier  and  later  work,  it  is  that 
the  former  wias  clearer  and  more  delicate  in  flesh,  whilst  the 
latter  was  often  darker  and  more  livid  in  the  shadows. 
When  he  died  his  clients  naturally  went  over  to  his  son 
Willem,  who  in  turn  bequeathed  his  painting-room  to  his 
•on  Frans.  But  neither  Willem  nor  Frans  the  younger 
equalled  Frans  the  elder. 

n.  WiLLBM  YAK  MiEBis  (1662-1747),  son  of  Frans. 
His  works  are  extremely  niunerous,  being  partly  imita- 
tions of  the  paternal  subjects,  or  mythological  episodes, 
which  Frans  habitually  avoided.  In  no  case  did  he  come 
flear  the  ezceUence  of  his  sirei 

nL  Fbakb  Van  Mieris  the  younger  (1689-1763)  also 
lived  on  the  traditions  of  his  grandfather's  painting-room. 

The  pietuns  of  all  the  scnentiont  of  the  Mieris  family  were  rae- 
osMfulIy  imitated  by  A.  i>.  Snaphaan,  who  lived  at  Leijwio  and 
was  patronized  b^  the  court  of  Anhalt-Dessaa.  To  those  who  would 
study  his  deceptive  form  of  art  a  visit  to  the  collection  of  Worlits 
near  Dessan  may  afford  instruction. 

HIGNARD,  PiEKEB  (1610-1695),  called— to  distinguish 
him  from  his  brother  Nicholas — Le  Komain,  was  the  chief 
French  portrait-painteiQ^f  the  17th  century.  He  was  bom 
at  Troyes  in  1610,  and  came  of  a  family  of  painters.  In 
1630  he  left  the  studio  of  Simon  Youet  for  Italy,  where 
he  spent  twenty-two  years,  and  made  a  reputation  which 
brought  him  a  simunons  to  Paris.  Successful  with  his 
portrait  of  the  king,  and  in  favour  with  the  courts  Mignard 
pitted  himself  against  Le  Bran,  declined  to  enter  the 
Academy  of  which  he  was  the  heieul,  and  made  himself  the 
centre  ^  opposition  to  its  authority.  The  history  of  this 
struggle  is  most  important,  because  it  was  identical,  as 
long  as  it  lasted,  with  that  between  the  old  guilds  of 
France  and  the  new  body  which  Colbert^  for  political 
reasons^  was  determined  to  support  Shut  out,  in  spite  of 
the  deserved  success  of  his  decorations  of  the  cupola  of 
Yal  de  Qraoe  (1664),  from  any  great  share  in  those  public 
works  the  control  of  which  was  the  attribute  of  the  new 
Academy,  lOgnard  was  chiefly  active  in  portraiture. 
Torenne,  Bossuet,  Maintenon  (Louvre),  LaValli^reyS^vign^ 
Montespan,  Descartes  (OasUe  Howard),  all  the  beauties 


and  celebrities  of  his  day,  sat  to  him.  His  readiness  and 
skill,  his  happy  instinct  for  grace  of  arrangement,  atoned 
for  want  of  originality  and  real  jpOVer,  With  the  death  of 
Le  Brun  (1690)  the  situation  changed;  Ifignaid  deserted 
his  allies,  and  succeeded  to  all  liie  posts  held  by  his 
opponent  These  late  honours  he  did  not  long  eigoy;  in 
1695  he  died  whilst  about  to  conmience  work  on  the  cupola 
of  the  Invalides.  His  best  compositions  have  been  en- 
graved by  Audran,  Edelinck,  Hasson,  Poilly,  and  others. 

MIGNONETTE,  or  MiONonlnETTi  («.«.,  '<  little  dar- 
ling **\  the  name  given  to  a  popular  garden  flower,  the 
Reieda  odorata  of  botanistsi  a  "fragrant  weed,"  as  Cowper 
caUs  it,  highly  esteemed  for  its  delicate  but  delicious  perfume. 
The  mignonette  is  generally  regarded  as  being  of  annual 
duration,  and  ii  a  plant  of  diffuse  decumbent  twiggy  habit, 
scarcely  reaching  a  foot  in  height,  clothed  with  bluntish 
lanceolate  entire  or  three-lobed  leaves^  and  bearing  longish 
spikes — technically  racemes— of  rather  insignificant  flowers 
at  the  ends  of  Uie  numerous  branches  and  branchlets. 
The  plant  thus  nattually  assumes  the  form  of  a  low  dense 
mass  of  soft  green  foliage  studded  over  freely  with  the 
racemes  of  flowers,  the  latter  unobtrusive  and  likely  to  be 
overlooked  until  their  diffused  fragrance  compels  attention. 
The  native  country  of  the  original  or  typi<4l  mignonette 
has  sometimes  been  considered  doubtful,  but  according  to 
the  best  and  latest  authorities  it  has  been  gathered  wild  on 
the  North  African  coast  near  Algiers^  in  Egjrpt,  and  in 
Syria.  As  to  its  introduction,  a  MS.  note  in  tiie  library 
of  Sir  Jos^h  Banks  records  that  it  was  sent  to  En^and 
from  Paris  in  1742 ;  and  ten  years  later  it  appears  to  have 
been  sent  from  Leyden  to  Philip  Miller  at  Chelsea.  Though 
originally  a  slender  and  rather  straggling  plant,  there  are 
now  some  improved  garden  varieties  in  which  the  growth 
is  more  compact  and  vigorous,  and  the  inflorescence  bolder, 
though  the  odour  is  perhaps  less  penetrating.  The  small 
siz-petalled  flowers  are  somewhat  curious  in  structure :  the 
two  upper  petals  are  larger,  concave,  and  furnished  at  the 
back  with  a  tuft  of  club-shaped  filaments,  which  gives 
them  the  appearance  of  beinxr  deeply  incised,  while  the  two 
lowest  petals  are  much  smaUer  and  undivided ;  the  most 
conspicuous  part  consists  of  the  anthers,  which  are 
numerous  and  of  a  browiush  red,  giving  the  tone  of  colour 
to  the  inflorescence.  In  a  new  variety  named  Golden 
Queen  the  anthers  have  a  decided  tint  of  orange-yellow, 
which  imparts  a  brighter  golden  hue  to  the  plants  whev 
in  blossom.  A  handsome  proliferous  or  double-flowered 
variety  has  also  been  obtained,  which  is  likely  to  be  a  very 
useful  decorative  plant,  though  only  to  be  propagated  by 
cuttinga;  the  double  white  flowers  grow  in  la^e  massive 
panicles  (proliferous  racemes),  and  are  equally  fragrant 
with  those  of  the  ordinary  forms. 

What  U  called  tree  mignonette  in  gardens  is  dne  to  the  tkill  of 
the  onltiTator.  Though  practically  a  British  ananal,  as  already 
noted,  since  it  flowers  abundantly  the  first  season,  and  la  utteriy 
destroved  by  the  autumnal  froata,  and  though  recorded  as  being 
annual  inlta  native  habitat  by  Deafontainea  in  the  Flora  AUamHea, 
the  mignonette,  like  many  other  planta  treated  in  England  u 
annuala,  will  oontinne  to  grow  on  if  kept  in  a  suitable  temptnture. 
Moreover,  the  life  of  certain  plants  of  thia  semiannual  ohaiaeter 
may  be  j>ralonged  into  a  aeoona  aeaaon  if  their  flowering  and  seeding 
are  peraistently  prevented.  In  applying  these  facts  to  the  pro- 
duction of  tree  mignonette^  the  gardener  ^we  on  the  young 
plants  under  glaas,  and  preventa  their  flowering  by  nipping  off  the 
blooming  tips  of  the  ahoots,  ao  that  they  continue  their  vegetative 
growth  into  the  second  season.  The  young  plants  are  at  first  sup- 
ported in  an  erect  position,  the  laterals  hemg  removed,  so  as  to 
secure  clean  upright  atems^  and  then  at  the  height  of  one  or  two 
feet  or  more,  as  may  bo  desired,  a  head  of  branches  is  eneoorund 
to  develop  itself.     In  this  way  veiy  large  plants  can  be  prodaceo. 

For  ordinary  purposes,  however,  other  plans  are  adopted.  In  the 
open  borders  of  the  flower  garden  mi^onette  is  usually  sown  in 
spring;  and  in  great  part  takes  care  of  itself ;  but,  behiff  a  fimnuite 
either  for  window  or  balcony  culture,  and  on  account  of  its  fri^nnes, 
a  welcome  inmate  of  town  conservatories  it  is  also  vwy  sztsBttTsly 
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grown  as  a  pot  pUnt,  and  for  market  purposes  witH  this  object  it  is 
sown  in  pots -in  the  antomn,  and  thinned  oat  to  nvt  the  plants 
requisite  space,  since  it  does  not  transplant  well,  and  it  is  thereafter 
specially  srown  in  pits  protected  from  frosts,  and  marketed  when 
just  arriioDg  at  the  blooming  stage.  In  this  way  hundreds  of 
thousands,  probably,  of  pots  of  blooming  mignonette  are  raised  and 


i  PJ         , .      - 
disposed  of  yesr  by  year. 

In  clasaifying  the  odours  giyen  off  by  plants  Rimmel  ranks  the 
mignonette  in  the  class  of  which  he  makes  theyiolet  the  type;  and 
F^  adopts  the  same  riew,  referring  it  to  his  class  of  **iosmoids" 
along  with  the  violet  and  wallflower. 

The  name  is  sometimes,  but  it  would  appear  less  correctly,  written, 
mixrmonette.  '  The  genus  Reaeda  contains  some  other  interesting 
ana  useful  species^ —among  them  the  JUaeda  Luieola,  which  is 
commonly  culed  dyerVweed  and  weld,  and  yields  a  yaluable 
yellow  dye. 

Miguel,  Maria  Evabbt  (I8O2-I866),  usually  known 
as  Don  Mioubl^  whose  name  is  chiefly  associated  with  his 
pretensions  to  the  throne  of  Portugal,  was  the  third  son  of 
King  John  YL  of  Portugal,  and  of  Carlotta  Joachima,  one 
of  tiie  Spcmish  -  Bourbons ;  he  was  bom  at  Lisbon  on 
October  26,  1802.  In  1807  he  accompanied  his  parents 
in  their  flight  to  Brazil,  where  he  was  permitted  to  grow 
up  a  spoiled  child  and  a  worthless  youth ;  in  1821,  on  his 
return  to  Europe,  it  is  said  that  he  had  not  yet  learned 
to  read.  In  1822  his  father  swore  fidelity  to  the  new 
Portuguese  constitution  which  had  been  proclaimed  in  his 
absence;  and  this  led  Carlotta  Joachima,  who  was  an 
absolutist  of  the  extremest  Bourbon  type^  and  otherwise 
hated  her  husband,  to  resolve  to  seek  his  dethronement  in 
favour  of  Miguel  her  favourite  son.  The  insurrections 
which  ensued  (see  Poetuoal)  resulted  in  her  relegation  to 
the  castle  of  Quelui  and  the  exile  of  Miguel  (1824),  who 
spent  a  short  time  in  Paris  and  afterwards  lived  in  Vienna, 
where  he  came  under  the  teaching  of  Mettemich.  On  the 
sudden  death  of  John  VL  in  May  1826,  Pedro  of  Brazil, 
his  eldest  son,  renounced  the  crown  in  favour  of  his 
daughter  ]Maria  la  Gloria,  on  the  understanding  that  she 
should  become  the  wife  of  Miguel  The  last-named 
accordingly  swore  allegiance  to  Pedro,  to  Maria,  and  to 
the  constitution  which  Pedro  had  introduced,  and  on  this 
footing  was  appointed  regent  in  July  1827.  He  arrived 
in  Lisbon  in  February  1828,  and,  regardless  of  his 
promises,  dissolved  the  new  Cortes  in  March;  having 
called  together  the  old  Cortes,  with  the  support  of  the 
reactionary  party  of  which  his  mother  was  the  ruling 
spirit,  he  got  himself  proclaimed  sole,  legitimate  king  of 
Portugal  in  July.  The  power  which  he  now  eiyoyed  he 
wielded  in  the  most  tyrannical  manner  for  the  repression 
of  all  liberalism,  and  his  private  life  was  characterized 
by  the  wildest  excesses.  The  public  opinion  of  Europe 
became  more  and  more  actively  hostile  to  his  reign,  and 
after  the  occupation  of  Oporto  by  Don  Pedro  in  1832,  the 
destruction  of  Miguel's  fleet  by  Captain  (afterwards  Sir 
Charles)  Napier  off  Cape  St  Vincent  in  1833,  and  the 
victory  of  Saldanha  at  Santarem,in  1834,  Queen  Christina 
of  Spain  recognised  the  legitimate  sovereignty  of  Maria, 
and  in  this  was  followed  by  France  and  England.  Don 
Miguel  capitulated  at  Evora  on  May  29,  1834,  renouncing 
all  pretensions  to  tiie  Portuguese  throne,  and  solemnly 
promising  never  thenceforward  to  meddle  in  Peninsular 
affairs.  He  lived  for  some  time  at  Rome,  where  he  en- 
loyed  papal  recognition,  but  afterwards  retired  to  Bronn- 
bach,  in  Baden,  where  he  died  on  November  14.  1866. 

MIGULINSKAYA,  a  Cossack  village  (s^anitoa)  of  Russia, 
in  the  government  of  tiie  Don  Cossacks,  and  in  the  district 
of  UstrMedvyeditsa,  79  miles  to  tiie  west  of  tiiat  town,  on 
the  left  bank  of  tiie  Don.  It  is  one  of  tiie  largest  and 
wealthiest  ataniUcu  of  the  government,  and  has  20,600 
inhabitants,  who  are  engaged  in  agriculture  and  stock- 
breeding,  and  in  the  export  of  agricultural  produce. 

MIKHAILOVSKAYA,  a  Cossack  village  UtaniUa)  of 
Hussia,  in  the  government  of  tiie  Don  Cossacks,  and  in  the  | 


distnct  of  Ehopersk,  14  miles  to  tiie  north-west  of 
Uryupino,  on  the  low  left  bank  of  the  Khoper,  which  is 
inundated  when  the  river  is  fulL  It  has  an  important 
fair,  where  Tartars  from  Astrakhan  exchange  furs  and 
cottons  for  manufactured  and  grocery  wares  imported  from 
central  Russia;  the  inhabitants  of  the  district  also  sell 
com,  cattie,  and  plain  woollen  stuff  a     Population,  18,000. 

MILAN  ^the  Latin  Medidanumy  Italian  Itilano,  and 
German  Matland),  a  city  of  Italy,  situated  near  the  middle 
of  the  Lombard  plain,  on  the  small  river  Olona,  in  45*  27' 
35"  N.  lat  and  9*  6'  45"  K  long.  It  is  390  feet  above 
tiie  sea-level,  and  lies  25  miles  south  of  the  Alps  at  Como, 
30  miles  north  of  the  Apennines,  20  miles  east  of  the 
Ticino,  and  15  miles  west  of  the  Adda. 

The  plain  around  Milan  is  extremely  fertile,  owing  at 
once  to  the  richness  of  the  alluvial  soil  deposited  by  the 
Po,  Ticino,  Olona,  and  Adda,  and  to  the  excellent  system 
of  irrigation.  Seen  from  the  top  of  the  cathedral,  the 
plain  presents  the  appearance  of  a  vast  garden  divided 
into  square  plots  by  rows  of  mulberry  or  poplar  tresa. 
To  tiie  east  this  plain  st^retches  in  an  Unbroken  bvel, 
as  far  as  the  eye  can  follow  it,  towards  Venice  and  the 
Adriatic ;  on  the  southern  side  the  line  of  the  Apennines 
from  Bologna  to  Genoa  closes  the  view;  to  the  west  rise 
the  Maritime^  Cottian,  and  Graian  Alps,  with  Monte  Viso 
as  their  central  point;  while  northward  are  the  Pennine^ 
Helvetic,  and  Rhtttian  Alps,  of  which  Monte  Rosa,  the 
Saasgrat^  and  Monte  Leone  are  the  most  conspicuous 
features.  In  the  plain  itself  lie  many  small  villages; 
and  here  and  there  a  larger  town  like  Mbnza  or  Saroano^ 
or  a  great  building  as  the  Certosa  of  Pavta^  makes  a  white 
point  upon  the  greenery. 

The  commune  of  Milan  consists  since  1873  of  the  cit^ 
within  the 'walls  (area  1513  acres)  and  the  so-called  Corpi 
Santi^  without  the  walls  (area  15,415  acres).  The  popu- 
lation of  the  whole  area  increased  from  134,528  in  1800 
to  242,457  in  1861,  261,985  in  1871,  and  32f,839  in 
1881, — the  city  within  the  walls  contributing  ll0,884  in 
1801,  196,109  in  1861,  199,009  in  1871,  and  214,004 
in  1881.  The  cTimate  is  very  variable ;  there  i»  a  difference 
of  41*  Fahr.  between  the  extreme  summer  heat  and  mnter 
cold.  The  average  number  of  wet  days  is  72,  and  of 
snowy  days  10  per  annum. 

Milan  is  built  in  a  circle,  the  catbedral  being  the  central 
point.  The  city  is  surrounded  by  a  wall  7  miles  in 
circumference,  and  immediately  outside  the  wall  a  fine 
broad  thoroughfare  makes  the^  circuit  of  the  city.  The 
streets  inside  are  for  the  most  part  i4rrow  and  jcrooked ; 
the  main  streets  are  the  Corso  Vittotio  Emanuele,  the 
Strada  S.  Margherita,  the  Via  Mknxoni,  the  Corso  Porta 
Ticinese,  and  the  Corso  Porta  Romana.  There  are  few 
piazzas  of  any  size;  the  largest  is  the  Piazza  del  Duomo^ 
which  has  recentiy  been  extended,  and  the  houses  around 
it  modernized.  To  the  west  of  the  city  is  the  open  space 
of  the  Foro  Bonaparte  and  the  Piazza  d'Armi,  with  the 
square  keep  of  the  Visconti  castle,  flanked  by  two  granite 
towers,  between  them.  The  castle  was  partiy  destroyed 
in  1447  by  the  Ambrosian  republic,  rebmlt  by  Francesco 
Sforza,  enlarged  by  the  Sjjanish  governors,  and  taken  by 
Napoleon  m  1800,  when  the  outer  fortifications  were  razed 
to  the  ground,  and  the  walls  left  as  they  now  are.  North 
of  the  Piazza  d'Armi  is  the  modem  cemeteiy,  with  a  special 
building  and  api)aratus  for  cremation,  erected  in  1876. 

Among  the  buildings  of  Milan  the  most  important  is  the 
cathedral,  begun  under  Gian  Galeazzo  Visconti,  in  1386. 
It  is  built  of  brick  cased  in  marble  from  the  quarries  which 
Visconti  gave  in  perpetuity  to  the  cathedral  chapter.    The 
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name  of  the  original  architect  is  not  known,  but  it  is 
certain  that  many  German  master  masons  were  called  to 
Milan  to  assist  the  Italian  builders.  After  St  Peter's  at 
Borne  and  the  cathedral  of  SeTille  the  Duomo  of  Milan  is 
the  largest  church  in  Europe.  It  is  477  feet  in  length 
and  183  in  width ;  the  nave  is  155  feet  high,  the  cupola 
226  feet,  and  the  tower  360  feet  The  work  was  con- 
tinued through  many  centuries,  and  after  the  designs  of 
many  masters,  notably  of  Amadeo,  who  carried  out  the 
octagon  cupola,  and  of  Tibaldi,  who  ornamented  the 
doors  and  windows  of  the  facade  in  the  16th  century.  The 
work  was  finished,  under  Napoleon,  in  1805.  The  style 
is  Qothic,  though  its  purity  is  destroyed  by  the  introduc- 
tion of  Romanesque  windows  and  portals  on  the  facade. 
The  form  of  the  church  is  that  of  a  cross.  Inside  there 
are  double  aisles,  and  aisles  in  the  transepts.     The  roof  is 
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supported  by  fifty-two  columns,  with  canopied  niches 
for  statues  instead  of  capitals.  The  windows  of  the  tribune 
contain  brilliant  pcdnted  glass.  To  the  right  of  the 
entrance  is  the  tomb  of  Archbishop  Heribert,  the  champion 
of  Milanese  liberty;  next  to  that  is  the  tomb  of  Otho 
Yisoonti,  founder  of  that  family  as  a  reigning  house,  and  in 
the  right  transept  the  monument  of  Giacomo  dei  Medici, 
the  corsair  of  Oomo,  brother  of  Pope  Pius  IV.  and  unde 
to  Saint  Carlo  Borromeo.  Under  the  dome,  in  a  crypt, 
lies  the  embalmed  body  of  this  cardinal  saint  (1538-84), 
canonized  for  his  good  deeds  during  the  great  famine  and 
plague  of  1576.  The  body  is  contained  in  a  silver 
sarcophagus  faced  with  rock-crystal  The  roof  of  the 
cathedral  is  built  of  blocks  of  white  marble;  and  the 
Tarious  levels  are  reached  by  staircases  carried  up  the 
buttresses ;  it  is  ornamented  with  turrets,  pinnacles,  and 
two  thousand  statues. 

niere  are  four  other  churches  of  interest  in  Milan.  S. 
Ambrogio,  the  oldest,  was  founded  by  St  Ambrose  in 
the  4th  century,  on  the  ruins  of  a  temple  of  Bacchus.    It 


is  remarkable  for  its  ^na  atrium,  and  inside  for  the 
mosaics  in  the  tribune,  dating  from  the  9th  century,  and 
•for  the  "pala**  or  plating  of  the  high  altar,  a  curious  and 
tmcient  specimen  of  goldsmith's  work.  S.  Maria  delle 
Grazie  is  a  Dominican  church  of  the  15th  century.  The 
cupola,  with  sixteen  sides  wrought  in  terra-cotta,  is  attri- 
buted to  Bramante.  S.  Gottardo  is  now  built  into  the 
royal  palace,  and  only  the  apse  and  the  octagonal  campanile 
remain.  The  latter,  a  beautiful  example  of  early  Lom- 
bcuxl  ternH^tta  work,  was  built -by  Assone  Yisconti  in 
1336,  and  was  the  scene  of  the  murder  of  Giovanni  Maria 
Yisconti  in  1412.  The  smaJl  church  of  San  Satiro,  founded 
in  the  9th  century,  was  rebuilt  by  Brumante  in  the  15th ; 
the  sacristy  is  one  of  that  master'^  finest  works. 

The  royal  and  archiepiscopalt  palaces  are  both  worthy 
of  note.  The  former  stinds  oit  the  site  of  Azzone  Yis- 
conti's  palace^  and  the  preseui  building  was  the  vicer^;a] 
lodge  of  the  Austrian  govuvnors.  It  contains  one  fine 
hall  with  a  gallery  supported  by  caryatides.  The  Broletto, 
or  town-hal^  was  built  by  Filippo  Maria  Yisoonti  for  his 
general  Carmagnola,  in  1415,  who,  however,  never  lived  in 
it  The  Great  Hospital  is  a  long  building  with  a  fine 
facade  in  terra-cotta  from  the  designs  of  the  Florentine 
Antonio  Averlino;  it  dates  from  the  reign  of  Francesco 
Sforza  (1456),  and  can  accommodate  2400  patients.  Among 
the  modem  buildings  the  most  remarkable  are  the  Arco 
della  Pace,  which  stands  at  the  commencement  of  the 
Simplon  road  (begun  in  1804  by  Napoleon,  finished  in 
1833  under  the  Austrians),  and  the  great  Galleria  Yittorio 
Emanuele,  connecting  the  Piazza  del  Duomo  with  the 
Piazza  ddla  Scala — a  graceful  glass-roofed  structure  320 
yards  long^  16  yards  wide,  and  94  feet  high,  built  in 
1865-67  r.;  a  cost  of  320,000  lire  (X12,800).  The 
Milanese  are  justly  proud  of  this  popular  promenade,  as  the 
finest  oi  its  Idnd  in  Europe ;  and  in  the  best  of  ihei^our 
considerable  theatres — ^the  Scala^  built  in  1778  on  tho 
site  of  a  church  raised  by  Beatrice  Scala,  wife  of  Bemabd 
Yisconti — ^they  also  possess  the  largest  theatre  in  Europe^ 
with  the  single  exception  of  the  S.  Carlo  at  Naples. 

Milan  is  nch  in  works  of  art  It  has  been  Ihe  home  of 
many  excellent  sculptors  and  architects,  among  others  ol 
Amadeo  eaul  of  Agostino  Busti,  known  as  Bambua, — whose 
work  may  be  seen  in  the  cathedrals  of  Como  and  Milan,  in 
the  Certosa  of  Pavia,  and  in  the  terra-cotta  buildings  of  the 
Lombard  towns.  Later  on,  towards  the  close  of  the  15th 
century,  the  refined  court  of  Lodovico  Sforza  attracted 
such  celebrated  artists  as  Bramante  the  architect,  Gaffurio 
Franchino  the  founder  of  one  of  the  earliest  musical 
academies,  and  Leonardo  da  Yinci,  from  whose  school 
came  Luini,  Boltraffio,  Gaudenzio  Ferrari,  and  Oggiono. 
In  still  more  recent  times  Beccaria  (1738-94)  as  a  jurnt^ 
Monti  (1754-1828)  as  a  poet,  and  Manzoni  (1785-1873) 
as  a  novelist,  have  won  for  the  Milanese  a  high  reputation 
in  the  field  of  letters. 

The  picture  gallery  of  the  Brera  is  one  of  the  finest  in 
Italy.  It  possesses  Raphael's  famous  "  Sposalizio,"  and 
contains  many  frescos  by  Luini,  Gaudenzio  Ferrari,  and 
Bramantino.  The  Yenetian  school  is  particularly  well 
represented  by  works  of  Paolo  Yeronese,  Paris  Bordone^ 
Gentile  Bellini,  Crivelli,  Cima  da  Conegliano,  Bonifazio^ 
Moroni,  and  Carpaccio.  Luini  may  also  be  studied  in  the 
church  of  Monastero  Maggiore,  a  ko-ge  part  of  whose  walls 
he  painted  in  fresco.  In  tiie  archaeological  museum,  on  the 
ground  floor  of  the  Brera,  are  preserved  many  interesting 
monuments,  among  others  the  tomb  of  Beatrice  della 
Scala  and  the  equestrian  monument  of  her  husband 
Bemab6  Yisconti,  as  well  as  the  most  exquisite  sepulchral 
monument  of  Gaston  de  Foix,  the  work  of  Agostino  BnstL 
The  library  of  the  Brera  contains  upwards  of  200,000 
volumes,  including  some  imfiortant  Yenetian  chronicles 
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but  it  18  not  80  ricli  in  MSS.  as  the  celebrated  AmbroBian 
libcaiy,  for  which  see  Libbabies,  vol  ziv.  p..  531. 

jiffriaiUure.  ^The  district  of  Milan  is  renowned  for  its  excoUent 
agricuItuiQ.  It  may  be  divided  into  two  regions,  where  different 
eystema  of  farming  are  pursued  and  different  crops  produced.  The 
first  region  lies  on  the  lower  slopes  of  the  Alps,  where  they  sink 
into  the  plain.  This  is  called  the  dry  Milanesb,  for.it  is  watered 
by  torrents  onl^,  which  have  worn  themselves  too  deep  a  bod  to 
allow  of  irrigation,  and  the  peasants  are  obliged  to  collect  the  rain- 
water in  laigo  mud-lined  tanks  called  "poppe."  The  soil  is  for 
the  most  part  thin  and  light,  and  is  fre<]ucntly  washed  down  tiie 
incline  into  the  plain ;  in  some  parts  it  is  only  Icept  in  its  place  by 
stone  walls  reared  at  groat  cost.  The  farms  are  smaller  here  than 
in  the  lower  plain,  and  are  lot  on  a  system  which  is  a  compromise 
between  the  mezzadria,  which  onpo  obtained  in  the  district,  and 
regular  leases.  The  tenant  pays  a  money  rent  for  the  house ;  and 
for  the  land  he  either  pa^s  in  kind  or  in  a-  money  equivalent, 
supplemented  by  labour  given  to  the  landlord.  In  cases  where 
vines  or  fruit  trees  are  g^rown,  the  landlord  supplies  and  maintains 
them  till  •  they  come  into  fruit  The  landlord  carries  out  all 
improvements,  and  the  tenant  holds  the  farm  at  his  pleasure. 
The  rotation  of  cropping  is  for  three  years.  The  value  of  these 
farms  varies  greatly,  ranging  from  7  to  14  lire  the  pert^ca  (1000 
square  yards).  .  The  district  produces  maize  and  wheat!  in  abund- 
ant^ a  little  flax  and  millet,  apples,  and  wine.  Tlie  second 
agricultural  district  is  that  Which  lies  in*  the  plain  ;  it  is  called  the 
wet  Milanese,  from  the  elaborate  system  of  irrigation  which  makes 
the  meadows  ^ield  a  constant  succession  of  crops.  Tho  plain  is 
traversed  by  innumerable  canals  at  various  levels,  crossing  one 
another  on  bridges,  or  by  siphons,  so  that  tho  peasant  can  flood 
his  fields  at  any  moment  The  system  is  as  old  as  the  12th 
century;  it  was  improyedbj  Leonardo  da  Vinci,  and  is  now  the 
most  perfect  network  of  imgation  in  Europe.  The  farms  vary  in 
extent  from  1500  to  4500  portiche.  .They  are  lot  upon  leases  for 
nine,  twelve,  or  fifteen  years,  at  rents  ranging  from  8*50  to  12*50 
lire  the  pertica,  while  those  near  a  city  may  bring  from  1$  to  20 
lire.  Tno  rotation  of  cropping  is  Qve-yearly.  Tlie  meadows  yield 
foui-  crops  of  grass  in  the  year ;  the  first  three— the  maggengo,  the 
a»>stino,  and  the  terzuolo— are  cut,  the  fourth  is  grazed  off. 
Where  the  ground  is  perfectly  flat  .and  water  can  stagnato,  rice  is 
grown;  this  crop  is  continued  for  four  years  iA  succession,  then 
Uie  land  is  rested  with  cereals  -and  grass.  The  other  crops  are 
maize  itnd  wheat.  .  But  the  chief  occupation  is  the  supply  of  dairy 

E reduce.'  The  co\n  are  bought  in  the  Swiss  cantons  of  TJri,  Zag, 
lUeeme,  and  Schwyz,  the  last  furnishing  the  best  milkers.  The 
cheese  called  Parmesan  comes  from  the  3Iilanese;  and  the  rich 
cheese,  made  of  upskimmed  milk,  known  as  Stracchino,  is  made 
principally  at  tlio  village  of  GorgonzqU,  12  miles  east  of  Milan. 

Ifnuutri^.—Tho  industries  of  this  district  have  increased  very 
rapidly  since  the  union  of  Italy,  and  the  city  Is  now  the  chief 
commercial  centre  in  North  Italy.  The  principal  industry  of 
Milan  and  the  jMilanese  is  the  production  and  manufacture  of  silk. 
For  feeding  the  worms  mulberry  trees  are  largely 'cultivated  on  tlie 
plain;  and  the  district  counts  upwards  of  200  factories,  where  the 
silk  thread  is  unwound  from  the  cocoons,  yielding  4,000,000  lb  of 
raw  silk  in  the  year.  Some  -of  this  is  exported  to  France  for 
manufa<Jture,  but  the  Milanese  can  now  ^most  rival  their 
neighbours  in  the  production  of  silk  stuffs,  velvets,  and  brocades. 
Cotton  is  manufactured  atSaronno  and  Lcgnano,  fustian  at  Busto, 
linen  at  Oassano,  combs  at  Burlando,  and  porcelain  and  carriages 
of  very  excellent  workmanship  in  Milan  itself. 

^wiory.— Bellovesus,  king  of  the  Celts,  who  crossed  the  Alps 
when  Tarquiniuj  Prisons  was  king  in  Rome,  is  the  traditional 
founder  of  Milan.  The  city  became  the  capital  of  the  Insubrian 
Gauls,  and  was  taken  bv  the  Romans  in  222  B.C.  As  a  Roman 
munidpium  it  continuea  to  increase  in  magnificence  and  import- 
ance ;  and  nnder  Constantino  it  was  the  seat  of  the  imperial  vicar 
of  the  West  Under  Theodosius,  in  the  4th  century,  Milan,  to 
judge  from  Ausonius's  description  (Ordo  Nob.  Urbium,  v.),  must 
have  been  rich  in  temples  and  public  buildings.  Theodosius  died 
at  Milan  after  doing  penance,  at  the  bidding  of  St  Ambrose,  for 
hia  elauffhter  of  the  people  of  Thessalonipa.  Ambrose  is  still 
venented  in  Milan  as  the  founder  of  the  Milanese  church  and  the 
compiler  of  the  Ambrosian  rite,  which  is  still  in  use  throughout 
the  diocese.  After  his  death  the  period  of  invasions  begins  ;  and 
Milan  felt  the  power  of  the  Huns  under  Attila  (452),  of  She 
Ueruli  under  Odoacer  (476),  and  of  the  Goths  under  Theodoric 
(493).  When  Belisarius  was  sent  by  Justinian  to  recover  Italy, 
Datins,  the  archbishop  of  Alilan,  joined  him,  and  the  Gotiis  were 
expoUed  from  the  city.  But  Uraia,  nephew  of  Vitigis  the  Gothia 
king;  subsequently  assaulted  and  retook  the  town,  after  a  bravo 
resistance,  uraia  destroyed  tho  whole  of  Milan  in  539 ;  and  hence 
it  is  that  this  city,  once  so  important  a  centre  of  Roman  civilization, 
possesses  so  few  remains  of  antiauity.  Narses,  in  his  campaigns 
a^inst  the  Goths,  had  invited  other  barbarians,  the  Lomibarda,  to 
his  aid.    They  came  in.  a  body  nnder  Alboin,  their  king,  in  668, 


and  were  soon  masters  of  North  Italy,  and  entered  Milan  the  jniar 
following.  Alboin  established  his  capital  at  Pavia,  and  lL[laa 
remainea  the  centre  of  Italian  opposition  to  tho  foreign  conquest 

'  The  Lombards  were  Arians,  and  the  arehbishops  of  Milan  froa 
the  days  of  Ambrose  had  been  always  orthodox.  Thongh  the 
struggle  was  unequal,,  their  attitude  of  resolute  opposition  to  tbe 
Loinbards  gained  for  them  great  weight  among  tno  people,  vbo 
felt  that  their  arehbishop  was  a  iwwer  around  whom  thry  might 

f&ther  for  the  defence  pf  their  liberty  and  religion.  All  the  innate 
atred  of  the  foreigner  went  to  strengthen  the  hands  of  tb« 
archbishops,  who, slowly  acquired, -in  addition  to  their  spiritiul 
authority,  powers  military,  executive,  and  judiciaL  The««  poven 
they  came  to  administer  through  their  delegates,  tailed  viscoanta 
W^hen.  the  Lombard  kingdom  tell  before  the  Franks  under  Cliarlei 
the  Great  in  774,  the  arehbishops  of  Milan  were  &tiU  fnrthex 
strengthened  by  tiie  close  alliance  between  Charles  and  the  charch, 
which  gave  a  sort  of  confirmation  to  their  temporal  authoritj,  and 
also  by  Charles's* policy  of  breaking  up  the  great  Lombard  fiefs  and 
dukedoms,  for  which  he  substituted  the  smaller  counties.  Unda 
the  confused'  government  of  Charles's  immediate  successors  the 
arehbishop  was  the  only  real  power  in  Milan.  But  there  were 
two  classes  of  difficulties  in  the  situation,  ecclesiastical  and  political, 
and  their  presence  had  a  marked  effect  on  the  development  of  the 
people  ana  the  growth  of  tlie  communcT,  which  was  the  next  sta^ 
m  the  history  of  Milan.  On  the  one  hand  the  archbishop  wai 
obliged  to  contond  against  heretics  or  against  fanatical  rcfcrmen 
who  found  a  following  among  the  people ;  and  on  the  other,  since 
the  archbishop  was  the  real  power  in  the  city,  the  emperor,  the 
nobles,  and.  the  people  each  desired  that  he  should  be  of  their  party' ; 
and  to  whichever  party  he  did  belong  Jie  was  certain  to  find 
himself  violently  opposed*  bv  the  other  twa  From  these  causes  it 
sometimes  happened  that  there  were  two  archbishops,  and  theie- 
fore  no  central  control,  or  no  arehbishop  at  all,  or  else  an  archbishof 
in  exile.  The  chief  result  of  these  dimcnltiea  was  that  a  spirit  <A 
inde].iondence  and  a  capacity  of  judging  and  acting  for  themselves 
was  developed  in  the  people  of  Milan.  The  terror  of  the 
Hunnish  invasion,  in  899,  further  assisted  the  people  in  their  pro* 
cp-css  towards -freedom,  for  it  compelled  them  to  take  arms  andti 
fortify  their  city,  rendering  Milan  more  than  over  independeat 
of  the  feudal  lords  who  lived  in  their  castles  in  the  country. 
The  tyranny  of  these  nobles  drove  the*  peasantry  atad  smallei 
vassals  to  seek  the  protection  for  lifo  and  property,  the  ennalitv  ot 
taxation  and  of  justice,  which  could  be  found  onlyinside  the  walled 
city  and  under,  the  rule  •  of  the  arehbishop.  Thns  Milsji  grsv 
populous,  and  learned  to  govern  itself.  Its  inhabitants  became  £n 
the  fint  time  Milanese,  attached  to  the  standard  of  8t  Ambrose,— 
no  longer  subjects  of  a  foreign  conqueror^  but  a  distinct  people, 
with  a  municipal  life  and  prospects  of  their  own.  For  the  fnrtnn 
growth  of  the  commune,  the  action  of  the  great  archbishop  Hen* 
bort,  tho  establishment  of  the  carroccio,  the  development  d 
Milanese  supremacy  in  Lombardy,  the  destruction  of  Looi,  Coroo, 
Pavia,  and  other-  neighbouring  cities,  the  exhibition  of  frea  spirit 
and  power  in  the  Lombard  league,  and  the  battle  of  Legnano,  set 
the  article  Italt.    See  also  LoiTBAitDS. 

After  the  battle  of  Legnano,  in  1174,  although  the  Lombard  cities 
failed  to  reap  the  fruit  of  their  united  action,  and. fell  to  mutual 
jealousy  once  more,  Milan  internally  began  to  grow  in  material 
prosperity.  After  the  peace  of  Constance  (1188)  the  city  walla 
were  extended ;  the  arts  flouriali^.  each  in  its  own  quarter,  unde^ 
a  syndic  who  watched  the  interests  of  the  trade.  The  manufactnn 
of  armour  was  the  most  important  industry.  During  tJie  struggles 
with  the  emperor  Barbarossa,'  when  freedom  aeemed  on  the  point 
of  being  destroyed,  many  Milaneae  rowed  themselves,  their  goodi^ 
and  their  families  to  the  Viigin  8ho\dd  their  city  come  safely  out 
of  her  troubles.  Hence  arose  the  powerful  fraternity  of  the 
"Umiliati,"  who  established  their  headfquarten  at  the  Brera,  and 
began  to  develop  the  wool  trade,  »nd  subsequently  gave  tho  fint 
impetus  to  the  production  of  silk.  From  thia  period 'also  date  ths 
irrigation  works  which  render  the  Lombard  phun  a  fertile  garden. 
The  government  of  the  city  eonsisted  of  (A)  a  parlamento  or  con- 
siglio  grande,  indudlng  all  who  possessed  bread  and  wine  of  their 
own^ — a  council  soon  found  to  be  unmanageable  owing  to  its  sise^ 
and  reduced  fint  to  2000,  then  to  1500,  and  finally  to  800  mem- 
ben  ;  (B)  a  credenza  or  committee  of  twelve  mombera,  elected 
in  thd  grand  council,  for  the  despatch  of  argent  or  aec^t  buainesi : 
(C)  the  consuls,  the  executlva,  elected  for  one  year,  and  «oinpelhd 
to  report  to  the  great  council  at  the  term  of  their  oiBca.  The  way 
in  which  the  burghers  uaed  their  liberty  and  povera^.  ^aeuvd  hr 
the  peace  of  Constance,  in  attacking  the  feudal  nobility ;  how  ther 
compelled  the  nobles  to  come  into  the  dty  and  to  abuidctt  thair 
castles  for  a  certain  portion  of  the  year ;  how  Uia  war  between  the 
two  classes  was  continued  inside  the  city,  resulting  in  the  estaUidi- 
ment  of  the  podestii ;  and  the  nature  and  limits  of  this  oflloeL-^ 
this  has  been  explained  in  the  article  Italy. 

This  bitter  and  well-balanced  rivalry  between  the  noUea  and  ths 
people,  and  the  endless  danger  to  which  it  exposed  the  city  owinff 
to  the  fiict  that  tb«  nobles  were  always  ready  to  claim  the  ptott> 
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tio&  of  their  feudal  cblel^  fhe  emperor,  brought  to  the  front  two 
noUe  fiimilies  aa  jprotagonista  of  the  contending  factiona, — the 
Torriani  of  Talaaaaina,  and  the  Yiaoonti,  who  derired  their  name 
from  the  office  they  had  held  under  the  axohbiahopa.  After  the 
Uttle  of  Cortenora,  in  1237,  where  Frederick  IL  ddeated  the  Quelf 
annT  of  the  Uilaneee  and  captored  their  carroccio,  ?Uuio  della  Tone 
nllied  and  aaved  the  remnants  of  the  Milaneae.  Tbia  act  reeom-  , 
mended  him  to  popular  faroor,  and  he  waa  called  to  the  goremment 
of  the  citT,— but  only  for  the  distinct  porpoae  of  estaUiahing  the 
"catasta/'  a  property  tax  which  ahonld  nil  with  eonal  inadenoe  on 
erery  dtixen.  This  was  a  democratie  measure  wnich  marked  the 
party  to  which  the  Torriani  belonged  and  rendered  them  hatefnl 
to  the  nobility.  Pagano  died  in  1241.  His  nephew  Martino  fol- 
lowed aa  podeotik  in  1256,  and  in  12(9  as  sifmore  of  Milan,— the 
first  time  saeh  a  title  waa  heard  in  Italy.  The  noblea,  who  had 
feathered  roand  the  Yisoonti,  and  who  thnatened  to  bring  Essalino 
da  Bomano,  the  Gbibelline  tyrant  of  Padna,  into  the  city,  were 
defeated  by  Martino,  and  nine  hondred  of  their  nomber  weie 
captored.  Martino  was  followed  by  two  other  Torriani,  Filippo 
hia  brother  (1269-65)  and  Napoleone  hia  cousin  (1265-77),  as  lozds 
of  Milan.  Ki^oleone  obtained  the  title  of  imperial  ricar  from 
Bndolph  of  Hapaborg.  Bat  the  nobles  nnde  Jie  visconti  had  been 
steadily  gathering  strength,  and  Napoleons  was  defeated  at  Desio 
in  1277.  He  ended  hia  life  in  a  wooden  cage  at  Oastel  Baradello 
aboTe  Como. 

Otho  YisoontL  archbishop  of  Milan  (1262),  the  victor  of  Deaia 
beoame  lord  of  lulan,  and  foonded  the  house  of  Visconti,  who  ruled 
the  dty— except  from  1802  to  1810— till  1447,  giving  ttrelve  lords 
to  Milan.  Otho  (1277-25),  Matteo  (1810-22),  Qaleazzo  (1822-28), 
Aao  (1828-89),  Luoohino  a839-49V,  and  Giovanni  (1849-54)  fol- 
lowed in  succession.  Giovanni  left  the  lordship  to  three  nephews — 
Matteo,  Qalcaso,  and  Bemab6.  Matteo  was  killed  (1855)  by  his 
brothers,  who  divided  the  Milanese,  Bemab6  reigning  in  Milan 
(1354-65)  and  Galeasro  in  Pavia  (1854-78).  Galeasso  left  a  son, 
Gian  Ckaleasso,  who  became  sole  lord  of  Milan  bv  aeising  and  im- 
prisoning his  undo  Bemab6b  For  an  account  of  tnis  most  powerful 
prince  see  Italy.  It  waa  under  him  that  the  cathedral  of  Milan 
and  the  Certosa  of  Pavia  wars  begun.  He  was  the  first  duke  of 
Milan,  having  obtained  that  title  from  the  emperor  Wencealaus. 
Hia  aons  Giovanni  Maria,  who  reigned  at  Milan  (1402-1412),  and 
Filippo  Maria,  who  reigned  at  Pavia  (1402-1447),  succeeded  him. 
In  1412,  on  his  brothers  death,  Filippo  united  the  whole  duchy 
under  his  lole  rule,  and  attempted  to  carry  out  hit  father's  poli^ 
of  sfDerandisement,  but  without  succesai 

imppo  was  the  last  male  of  the  Visconti  house.  At  his  death  a 
lepubuo  was  prodaimedj  which  Issted  only  three  yeaia.  In  1450 
tne  general  Iianceaoo  Siorsa,  who  had  manied  Fihppo's  only  child 
Bianca  Visconti,  became  dake  of  Milan  by  right  of  conqueat  if  bv 
any  right  Under  this  duke  the  canal  of  toe  Marteaana,  which 
eonnects  Milan  with  the  Adda,  and  the  Great  Hospital  wen  carried 
out.  Franceaoo  was  followed  by  five  of  the  Sforza  umily.  Hii  son 
(kleaoo  Maria  (1466-76)  left  a  son,  Gian  Galeasso,  a  minor,  whose 
guardian  and  undo  Lodovico  usurped  the  duchy  (1479-1600).  Lodo- 
vioo  was  captured  in  1500  by  Louis  XII.  oi  France,  and  Milan 
remained  for  twdve  vears  under  the  French  crown,  la  the  partial 
■ettlement  which  followed  the  battle  of  Bavenna,  Maasimiliano 
Sforza,  a  proteg^  of  the  emperor,  was  restored  to  the  throne  of  Milan, 
and  held  it  by  the  help  of  the  Swiaa  till  1515,  when  Francis  1. 
of  France  reconquered  the  Milanese  by  the  battle,  of  Marignano, 
and  Maasimiliano  resigned  the  sovereign^  for  a  revenue  from  France. 
Thia  arransement  did  not  continue.  Charles  V.  succeeded  tiie 
emperor  li&imilianj  and  at  once  disputed  the  possession  of  the 
Milaueie  with  Francia.  In  1522  the  imperialisti  entered  Milan  and 
proclaimed  Francesco  Sforza  (son  of  Lodovico).  Francesco  died  in 
1585,  and  with  him  ended  the  house  of  Sforza.  From  this  date  till 
the  war  of  the  Spanidi  succession  (1714)  Milan  waa  a  dependency  of 
the  Spanish  crown.  At  the  dose  of  that  war  it  was  handed  over 
to  Austria ;  and  under  Austria  it  remained  till  the  Napoleonic 
campaign  of  1796.  For  the  resulta  of  that  campaign,  ana  for  the 
historv  of  Italian  progress  towards  independence,  in  which  Milan 
played  a  prominent  yut  b^  opening  the  revoluUon  of  1848,  the 
reader  is  refened  to  the  srticle  Jtalt.  The  Lombaid  campaign  of 
1859,  with  the  batUea  of  Solferino  and  Magenta,  finaUy  made  Milan 
a  part  of  the  kingdom  of  Italy. 

XttMfvm.— PMvo  Varrl,  StoHa  M  MiUmo  i  Corio,  Storta  M  MBmto ;  Caath, 
lamtmiom  Oraadt  M  Lcmbttrdo  rmut9\  the  MUsn«M  chrooJden  in  Mnn- 
tofft  Rtr.  Rat.  Berlptortii  Slmondl,  Italia*  RtpM4e$t  Femil  BivotMHomt^ 
ftaila:  Utu,  I^ndaiUeti^M,  i.t.  -  TorxtonL**  "VlMwiitl.**  ^  8fona,''aiid*'Ti1ni]sl;** 
aCaritorI.ilJMall  *luaim\  Ballsni,  BUtorittftk*  iHddttAgm\  sad  MtdMmum, 
4  Tota.,  1881.  BoDTldiio  da  JUra  gtvas  a  ooatenvonrjr  aoeoaat  of  Mllsa  in  the 
ISth  centorr.  (H.  F.  B.) 

MILAZZO,  a  city  of  Italy  in  the  proTinee  of  Measiiia 
in  Sicily,  20^  miles  west  of  Measina,  ia  built  on  the  eastern 
lihors  of  the  Bay  of  Milazzq,  partly  on  the  isthmuB  of  the 
promontory,  Oapo  Milazzo^  whicb  divides  it  from  the  Bay 
of  OliTieri  It  conoBts  of  an  old  or  upper  town  protected 
by  stnmg  baetioiied  walli^  and  a  lower  or  modem  town 


outside  of  the  enceinte.  The  fine  old  castle  is  now  used 
as  a  prison.  Besides  a  certain  amount  of  foreign  com- 
merce (37  vessels  with  a  burden  of  6707  tons  entering  in 
1881,  93  with  13,496  in  1863),  Hilazxo  carries  on  a  good 
coasting  trade  ^94,366  tons  in  1881,  40,138  in  1861), 
and  ia  one  of  ue  seats  of  the  tunny-fishery.  The  com- 
munal population  increased  from  10,493  in  1861  to  13,065 
in  1881,  and  that  of  the  city  was  7427  in  1871. 

Milaso  is  the  andent  Mybq.  a  seaport  and  fortress  founded  by 
the  Zancl«ans  (Messanians),  which  givea  its  name  to  the  battle  of 
the  Myloan  plain  in  which  the  Mamertines  were  defeated  by  Hiero 
in  270  B.a  In  1528  it  was  the  scene  of  an  unsuccessful  conspiracy 
to  transfer  Sidlv  to  the  French.  Captured  by  the  Germane  in  1718, 
it  was  ben^ged  bv  the  Spaniards,  but  relieved  bu  Neapolitan  and 
English  force,  tn  July  1860  the  defest  of  the  Neapohtans  in  the 
vicinity,  and  the  seizure  of  the  fortress,  formed  ilmoet  the  crown- 
ing act  of  garibaldi's  victorious  campaign.  The  Bay  of  Milazzo  has 
been  the  scene  of  the  defeat  of  the  Ceraaginian  navy  by  Duilius 
(200  B.C.),  of  Pompdus  by  Octavian's  general  Agrippa  (86  B. a),  and 
of  the  French  and  Messinian  galleya  ^  the  Puians  (1268). 

MILDEW .  (explained  as  "meal-dew"  or,  with  more 
probability,  as  "honey-dew'')  is  a  popular  name  given 
to  various  minute  fungi  from  their  appearance,  and  from 
the  sudden,  dew-like  manner  of  their  occurrence.  Like 
many  other  popular  names  of  plants,  it  is  used  to  denote 
different  species  which  possess .  very  small  botanical 
affinity.  The  term  is  applied,  not  only  to  species  be- 
longing to  various  systematic  groups,  but  also  to  such 
as  follow  different  modes  of  life.  The  corn-mildew, 
the  hop-mildew,  and  the  vine-mildew  are^  for  example 
parasitic  upon  living  plants,  and  the  mildews  of  damp  linen 
and  of  paper  are  saprophytes,  that  is,  they  subost  on 
master  which  is  already  dead.  It  is  generally  possible  to 
draw  a  distinct  line  between  parasitic  and  saprophytic 
fungi ;  a  species  whidi  attacks  the  living  body  of  its  host 
does  not  grow  on  dead  matter,  and  vice  versa.  This  is  true 
so  ^  as  is  known  of  perhaps  all  the  higher  fungi  except 
SaproUgnia  ferax  (Ghnith.),  a  parasite  of  freshwater 
fishes  (especially  of  the  salmon),  which  also.grows  freely 
on  their  dead  bodies  and  on  those  of  flies,  ko.  As  regards 
mildews  in  general,  the  conditions  of  life  and  growth  are 
mainly  suitable  nutrition  and  dampness  'accompanied  by  a 
high  temperature.  The  life-history  of  the  same  species  of 
mildew  frequently  covers  two  or  more  generations,  and 
these  are  often  passed  on  hosts  of  different  kinds.  In 
some  cases  again  the  same  generation  confines  its  attack 
to  the  same  kind  of  host,  while  in  others  the  same  genera- 
tion grows  on  various  hosts.  For  information  regarding 
fungi  generally  see  Fungus,  vol  ix.  p.  827. 

ThQ  following  examples  are  of  common  occurrence. 

The  CornrMildew  {Fwcinia  fframinis,  Pers.,  Order 
rTmftiMs).— This  disease  of  our  grain  crops  and  of  many 
other  grass  plants  is  very  widely  distributed,  like  its  hosts, 
over  the  earth,  and  is  by  far  the  most  important  to  man  of 
all  mildews.  Its  life-history  is  passed  in  three  generations 
— two  of  them  on  the  grass  plants  and  one.  on  the  barberry. 
In  early  spring,  the  first  generation  is  found  on  the  dead 
leaves -and  l^-sheaths  of  grass  plants  (in  which  the 
disease  has  hibernated),  presenting  to  the  naked  eye  the 
appearance  of  thin  black  streaks.  When  examined  with  a 
microscope  these  streaks  are  seen  to  consist  of  a  great 
number  of  minute  two^elled  and  thick-walled  teleutospores 
(reproductive  bodies),  each  situated  at  the  end  of  a  stalk 
(see  A  in  fig.  2,  voL  ix.  p.  831).  These  have  burst  through 
the  epidermis  of  the  plant  from  their  origin  on  threads 
among  the  tissues  beneath.  When  they  have  been  m 
contact  with  excessive  moisture  for  a  few  hours,  each  of 
the  spore^ells  germinates  hj  emitting  a  fine  tube  called  a 
promycelium,  on  which  there  are  borne  small  round  thin- 
walled  sporidia  (reproductive  bodies).  The  sporidia  are 
easily!  detached  and  carried  from  place  to  place  by  the 
wincC  and  on'  alighting  on  the  leaves  of  a  barberry  plant 
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■oon  genninate  by  poahing  <mi  4  tmall  tabe  wliich  per- 
fomtes  the  epidemuB  and  tiiiu  gains  acoeas  to  the  interior 
cf  the  lea^  where  it  branches  oopionslj,  and  forms  a  mass 
cf  thread-like  tissue  called  mjcdiom.  The  germ-tubes  of 
sporidia  are  unable  to  enter  the  leaves,  dec.,  of  grass  plants. 
Li  from  six  to  ten  days  this  mycelium  gives  rise  to  flask- 
shaped  bodies  called  spermogonia  (voL  iz.  p.  881,  fig.  2 
B,  ip),  immediately  under  the  surface  of  the  leaf  (usually 
the  upper  one),  but  breaking  through  it  at  the  neck  of  the 
flask,  out  of  which  there  protrudes  a  bunch  of  hairs, 
^thin  the  flasks  are  formed  at  the  end  of  stalks  many 
exceedingly  small  oval  bodies  called  spermatia,  which  escape 
through  &e  n^^  The  function  of  tiiese  bodies  has  not  yet 
been  definitely  made  out,  but  that  they  bear  a  very  stnk- 
ing  resemblance  to  the  male  sexual  organs  of  other  fungi 
there  can  be  no  doubt  In  the  same  leaves  and  on  the  same 
mycelium  there  arise  several  days  later  numerous  basin- 
shaped  bodies  containing  erect  stalks,  bearing  at  the  apex 
a  number  of  round  adcidiospores  (reproductive  bodies)  in 
vertical  seriee  (voL  ix.  p.  831,  fig.  2  B,  a).  These  con- 
stitute the  second  generation.  On  their  escape  ther 
germinate  by  emitting  a  tube  which,  if  the  host  on  whi^ 
tktj  fall  be  a  grass  plant,  enters  the  leaf  through  one  of 
the  stomata  in  the  epidermis,  and  there  by  branchmg  forms 
Q  new  mycelium.  On  this  there  soon  appears,  bursting 
through  the  epidermis,  a  new  generation  consisting  of  round 
or  oval  uredospores  produced  at  the  end  of  stalks  (voL  ix. 
p.  B31,  fig.  2  C).  The  uredospores  oonstantiy  reproduce 
this  generation,  and  in  such  abundance  that  the  gnin  crops 
are  extensively  ravaged  by  its  attack.  It  is  in  this  genera- 
tion that  the  term  mildew  is  popularly  given  to  the  fungus. 
Later  in  autumn  on  the  same  mycelium  the  two-celled 
teleutospores  appear,  and  these  after  hibernating  renew  in 
spring  the  life-history.  This  tery  remarkable  cycle  of 
generations  was  first  traced  by  Professor  de  Bary. 

The  Eop-MUdsw  iSphmrUheea  Ooutofffui,  Lev.,  Older  JSryti- 
•Amp)  la  a  parasitic  aiaeaaa  of  the  hop,  though  it  ia  often  to  be 
found  on  many  other  plants,  soch  taPotefUilla,  Spirma,  EpHoHum^ 
balsams,  eacnmben,  dand^ons,  plan  taints  fco.  The  thread-like 
mycelinm  appears  on  the  joang  shoots  and  leaves  of  the  hop  in 
white  spots,  which  gradually  extend  and  finally  unite.  This 
mvcelinm  bean  many  minute,  round  conoeptacles  (oeritheda)  which 
with  their  supporting  threads  are  brown-coloureo.  Within  each 
peritheoium  is  lound  a  somewhat  oval  body  termed  an  ascua,  con- 
tuning  eight  ascospoies  (reproductive  bodies). 

The  FifU'MUdew  {BryHvhB  Tuduri.  Berk.,  Older  Bryt^phm)  is 
known  only  in  one  guieration— called  tne  oidium  stage.  Soon  after 
the  flowering  of  the  vine  the  attack  takes  place  on  the  yonn«;  leaves, 
Ikom  which  the  thin  white  myoelium  spreads  rapidly  to  tne  older 
leaves  and  twig%  which  it  does  not  appear  to  affect  so  iiriurionaly. 
The  chief  damage  is  dome  to  the  grapes  while  they  are  in  a  very 
immature  condition.  The  myodium  which  trav^  over  the  snifaoe 
sends  down  at  intervals  into  the  tissues  short  irregular  protnber- 
anoes  called  hanstoiia,  whidi  perform  for  it  the  functions  of  roots. 
Above  these  rise  from  the  myceuum  short  stalks  beating  each  a  single 
oval  spore  at  the  apex.  The  disease  spreads  on  the  same  plant  not 
enly  by  the  extension  of  the  myoelium  but  by  the  scattering  and 
germination  of  the  spores.    Here  no  perithecia  are  known. 

The  Faptr-MiicUw  {AseoitieKa  ehartarum,  Berk. ,  Order  Bryt^km) 


mws  on  damp  peper.  and  therefore  is  saprophytic  in  its  mode  of 
fife.  It  consists  at  first  of  a  branching  mamentons  myoelii&m  on 
which  minute  globular  spores  occur.  Finslly  a  round  brown  veri- 
thecium  is  formed  amon^  the  threads  which  appear 


radiating 
&om  it    Within  the  penthedum  are  numerous  linear  asd  contain- 
ing each  a  row  of  dark  elliptic  ascospores. 
ror  the  Etysiphem  generally  sec  Fuirons,  voL  iz.  p.  88S. 

MILETUS,  an  ancient  city  on  the  southern  shore  of 
the  Latmic  Gulf  opposite  the  mouth  of  the  Mseander. 
Before  the  Ionic  migration  it  was  inhabited  by  the  Oarians 
{IlicdiL  876;  Herod.  L  146);  other  authorities  call  the 
original  people  Leleges,  who  are  always  hard  to  distingnish 
from  Carians.  The  Greek  settiers  from  Fylus  under 
Neleus  massacred  all  the  men  in  the  dty,  and  built  for 
themselves  a  new  dty  on  the  coast  It  occupied  a  veiy 
favourable  situation  at  the  mouth  of  the  ridi  valley  oi 
<b9  lifModer,  «Dd  iras  the  oatural  oatiet  for  ib»  tndo 


of  southern  Fhrygia  (Hipponax,  Fr.  45);  it  had  four 
harbours,  one  of  considerable  sise.  Its  power  extended 
inland  for  some  distance  up  the  valley  of  the  Maeander, 
and  along  the  coast  to  the  south,  where  it  founded  the  city 
of  Insus.  The  trade  with  the  Black  Sea,  however,  was 
the  greatest  source  of  wealth  to  the  Ionian  dties.  Miletus 
like  the  rest  turned  its  attention  chiefly  to  the  north,  and 
after  a  time  it  succeeded  in  almost  monopolizing  the  traffic. 
Along  the  Hellespont,  the  Fropontia^  and  the  Black  Sea 
coasts  it  founded  more  than  sixty  dties — among  them 
Abydus,  Cyzicua,  Sinope,  Dloscurias,  Panticapaoum,  and 
Olbia.  All  these  dties  were  founded  before  the  middle  of 
the  7tii  century ;  and  before  500  B.O.  Miletus  was  decidedly 
the  greatest  Greek  city.  During  the  time  when  the  enter- 
prise and  energy  of  the  seafaring  population,  the  dciyavrai, 
raised  Miletus  to  such  power  and  wealth,  nothing  is  known 
of  its  internal  history.  The  analogy  of  all  Greek  cities, 
and  some  casual  statements  in  kter  writers,  suggest  that 
the  usual  bloody  struggles  took  place  between  the  oligarchy 
and  the  democracy,  and  that  tyrants  sometimes  raised 
themselves  to  supreme  power  in  the  city ;  but  no  details 
are  known.  Miletus  was  equally  distingushed  at  this  early 
time  as  a  seat  of  literature.  The  Ionian  epic  and  lyric 
poetry  indeed  had  its  home  farther  north ;  philosophy  and 
history  were  more  akin  to  the  practical  race  of  MUetus, 
and  Thales,  Anaximander,  Anaximenes,  Hecateeua,  all 
belonged  to  this  dty.  The  three  Ionian  cities  of  Oaria — 
Miletus,  MyuB,  and  Priene— spoke  a  peculiar  dialect  of 
Lmic.^ 

When  the  Mermnad  kings  raised  Lydia  to  be  a  great 
military  kingdom,  IGletus  was  their  strongest  adversaiy. 
War  was  carried  on  for  many  years,  till  Alyattes  concluded 
a  peace  with  Thrasybulus,  tyrant  of  Miletus ;  the  Milesians 
afterwards  seem  to  have  peaceably  acknowledged  the  rule  of 
Croesus.  On  the  Persian  conquest  Miletus  passed  under  a 
new  master;  it  headed  the  revolt  of  500  B.a,  and  was 
taken  by  storm  after  the  battie  of  Lade.  Darius  treated 
it  with  peculiar  severity,  massacred  most  of  the  inhabitants^ 
transported  the  rest  to  Ampe  at  the  mouth  of  the  Tigris, 
and  gave  up  the  dty  to  the  Carians.  Henceforth  the 
history  of  l^etus  has  no  special  interest ;  it  revived  indeed 
when  the  Persians  were  expelled  from  the  coast  in  479  B.a, 
and  was  a  town  of  commercial  importance  throughout  the 
Gneco-Roman  period,  when  it  shared  in  the  general  fortunes 
of  the  Ionian  cities  under  the  rule  of  Athenians,"  Persians, 
Macedonians,  Pergamenians,  and  Romans  in  succession. 
Its  harbours,  once  protected  by  Lade  and  the  othec 
Trsgnsaan  islands,  were  gradually  silted  up  by  tho 
Maeander,  and  Lade  is  now  a  hill  some  miles  from  the  coast. 
Ephesus  took  its  place  as  ti^e  great  Ionian  harbour  in  the 
Hellenistic  and  Roman  times.  It  was  the  seat  of  a 
Christian  bidiopric,  but  its  decay  was  sure,  and  its  dte  is 
now  a  marsh. 

See  Schioeder,  OammmU,  tU  JUb.  MiUt,;  Soldan,  JUr.  MOm. 
ComtMtU. ;  Rayet,  Mild  $t  U  CMf$  Latmiquti  Head,  "Early  Eko- 
tnim  Cdns,"  in  Numiam.  CMnm,,  vol  xix 

MILFORD,  a  seaport,  voBikeUto}^  and  contributory 
parliamentaiy  borough  (one  of  the  Pembroke  district) 
-'  Pembrokeshire,   South   Wales,   is  finely  situated  on 


of 


the  north  side  of  Milford  Haven,  ilbout  8  miles  west- 
north-west  of  Pembroke.  The  land-locked  estuaiy  of 
Milford  Haven  stretches  about  10  miles  inland,  with  a 

1  The  ooinage  of  Mttetos  dnring  thU  eeriy  period  is  an  Impoitant 
sa^Jeot  on  aeooont  of  the  wide  commercial  oonneiions  of  the  dty 
The  early  eleotnim  ednage  helongs  to  the  Phonidsn  or  QrMo-AsUtio 
stsndsid,  which  was  introdnoed  from  Phcmida  and  spiead  orer  many 
of  the  Ionian  and  Thradan  dties.  Ihnmgh  the  Infloenoe  of  Mii^^^ 
tode.  y«T»whatejoinsofMiletns,Bpheeus.Cyme.and8^ 
known  of  this  standaid,  and  st  a  somewhat  later  date  of  Chios.  Samoa. 
Ctomenj,  Lampeacas,  Ahydtts.  and  Cydcus.  The  lion  is  tiS  lemJar 
]COedsntype,onsawiflis«tarhsddeor^b«iiiiBi,      """'»'** 
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^ceibdtli  of  from  1  to  2  miles.  In  moet  places  it  has  a 
depth  of  from  15  tq  19  liihoms,  and,  as  it  is  completely 
Weltered  hj  IuUb,  Teasels  can  ride  in  it  at  anchor  in  all 
Idnds  of  weather.  The  royal  dockyard,  founded  at 
Kilford  in  1790,  was  removed  in  1811,  and  from  that  time 
trade  has  heen  in  a  langoishing  condition..  The  town 
possetfes  iron-works.  The  shipping  trade  is  confined 
chiefly  to  eoasting  vessels,  bat-  witii  the  completion  of  new 
docks,  capable  of  receiving  vessels  of  the  largest  tonnage^ 
it  is  sapposed  that  a  considerable  trade  may  be  carried  on 
with  America.  The  population  of  the  urban  sanitaiy  dis- 
trict in  1871  was  3252,  and  in  1881  it  was  3813. 

MIIiFOBD,  a  post-village  of  the  United  States,  in 
Worcester  county,  Massachusetts^  lies  34  miles  south-west 
of  Boston,  at  the  junction  of  the  Milf(^  branch  of  the 
Boston  and  Albany  Bailroad  with  the  Hopkinton,  Milford, 
and  Woonsocket  Bailroad.  It  is  one  of  the  principal  seats- 
of  the  boot  manufacture  'in  New  En^and,  and  also  pro- 
duces large  quantities  of  straw  goods.  The  population 
was  9310  in  1880. 

MnJCZ,  or  MiLiTSCB,  of  Kremsier,  Moravia,  was  the 
most  influential  among  those  preachers  and  writers  in 
Moravia  and  Bohemia  who  during  the  14th  century  paved 
the  way  for  the  reforming  activity  of  Huss  and  through 
him  for  that  of  Luther.  He  was  bom  about  1325,  was 
already  in  holy  orders  in  1350,  in  1360  was  attached  to 
the  court  of  the  emperor  Charles  IV.,  whom  he  accompanied 
into  Germany  in  that  year,  and  about  the  aame  time  also 
held  a  canonry  in  the  cathedral  of  Prague  along  with  the 
dignity  of  archdeacon^  About  1363  he  resigned  all  his 
appointments  that  he  might  become  a  preacher  pure  and 
simple ;  he  addressed  scholars  in  Latin,  and  (an  innovation) 
the  laity  in  their  native  Czech,  or  in  German,  which  he 
acquired  for  the  purpose.  The  success  of  his  labours  in 
reclaiming  the  fallen  made  itself  apparent  in  the  reforma- 
tion of  a  whole  qxiarter  of  the  city  of  Prague.  As  he  dwelt 
more  and  more  on  ecclesiastical  abuses  and  the  corruption 
of  the  clergy,  and  viewed  them  in  the  light  of  Scripture, 
the  conviction  grew  in  his  mind  that  the  "  abomination  of 
desolation  "  was  now  seen  in  the  temple  of  God,  and  that 
antichrist  had  come,  and  in  1367  he  went  to  Bome  (where* 
Urban  Y.  was  expected  from  Avignon)  to  expound  these 
riewB.  He  affixed  to  the  gate  of  St  Peter's  a  placard 
announcing  his  sermon,  but  before  he  could  deliver  it  was 
thrown  into  prison  by  the  Inquisition.  Urban,  however, 
on  his  arrival  ordered  his  release,  whereupon  he  returned  to 
Prague,  and  from  1369  to  1372  preached  daily  in  the  Teyn 
Church  there.  In  the  latter  year  the  clergy  of  the  diocese 
complained  of  him  to  the  papal  court  at  Avignon,  whither 
he  was  summoned  in  Lent  1374,  and  where  he  died  before 
his  case  was  decided.  He  was  the  author  of  a  Libellua  de 
Aniiehristo,  written  in  prison  at  Bome,  a  series  of  Fotttlla 
and  Ledwnet  Quadragesimaln  in  Latin,  and  a  similar 
series  of  PottUt  in  Czech. 

HILITAB7  FBONTIEB  (German,  iiUildrgrtnze -, 
Slavonic,  Granitta\  a  narrow  stnp  of  Austrian-Hungarian 
territory  stretching  along  the  borders  of  Turkey,  which 
had  for  centuries  a  peculiar  military  organization,  and  from 
1849  to  1873  constituted  a  crown-land.  As  a  separate 
division  of  the  monarchy  it  owed  its  existence  to  the 
neoesttty  of  maintaming  during  the  15th,  16th,  and  17th 
centuries  a  strong  line  of  defence  against  the  invasions  of 
the  Turks,  and  may  be  said  to  have  had  its  origin  with 
the  eecablishment  of  the  captaincy  of  Zengg  by  Matthias 
Corvinus  and  the  introduction  of  Uskoks  (fugitives  from 
Turkey)  into  the  Warasdin  district  by  the  emperor 
Perdinand  L  By  the  close  of  the  17th  century  there  were 
thxea  frontier  "  generaktes  ** — ^Carlstadt,  Warasdin,  and 
Petrinia  (the  last  also  called  the  Banal).  After  the  defeat 
of  the  Turkish  power  by  Prince  Eugene  it  was  proposed  to 


abolish  the  military  constitution  of  the  frontier,  but  the 
change  was  successfully  resisted  by  the  inhabitante  of  the 
district ;  on  the  other  hand,  a  new  Slavonian  frontier  dis- 
trict was  established  in  1702,  and  Maria  Theresa  extended 
the  organization  to  the  march-lands  of  Transylvania  (the 
Szekler  frontier  in  1764,  the  Wallachian  in  1766).^ 

As  a  reward  for  the  service  it  rendered  the  Government 
in  the  suppression  of  the  Hungarian  insurrection  in  1848, 
the  Military  Frontier  was  erected  in  1849  into  a  crown-land, 
with  a  totid  area  of  15,182  square  miles,  and  a  population 
of  1,220,503.  In  1851  the  Transylvanian  portion  (1177 
square  nules)  was  incorporated  with  the  rest  of  Transyl- 
vania ;  and  in  1871  effect  was  giveu  to  the  imperial  decree 
of  1869  by  which  the  districts  of  the  Warasdin  regiments 

iSt  George  aijd  the  Cross)  and  the  towns  of  Zengg;  Belovar, 
vanic,  Jba,  were  **  provincialized "  or  incorporated  with 
the  Croatian-Slavonian  crown-land.  In  1872  the  Banat 
regiments  followed  suit;  and  in  1873  che  old  military 
organization  was  abolished  in  aL  the  rest  of  the  frontier. 
Not  till  1881,  however,  were  the  Croatian-Slavonian 
march-lands  completely  merged  in  the  kingdoms  to  which 
they  naturally  belonged. 

The  locial  aspect  of  the  military  frontier  rfj^me  is  interesting. 
A  communal  system  of  land  tenx^re  natural  to  the  old  Slavonians 
Tras  artUiciAlly  kept  ii  existence.  The  mark  or  plgt  of  ground 
assigned  to  the  original  family  of  settlers  remained  the  property  of 
the  Tamil/  as  such,  and  could  not  he  portioned  out  among  the  several 
memhers.  In  this  way  the  house-community,  aU  under  the  rule 
of  the  same  hoiise-£Either  and  house-mother  (who  were  not  neces- 
sarily man  and  wife,  nor  the  oldest  memhers  of  the  community), 
and  all  li\ing  wUhin  the  same  palisade,  sometimes  came  to  num- 
ber two  or  three  hundred  persons.  The  "family"  dined  in  a  com- 
mon hall,  and  after  dinner  discussed  and  settled  matters  affecting 
the  common  weal.  Every  man  possessing  real  proneity  in  the 
country,  and  capable  of  bearing  arms,  was  liable  to  militaiy  service 
from  his  twentieth  year.  The  house-communities  are  now  begin- 
ning to  avail  themselves  of  the  ])ermis8ive  partition  Jaws,  and 
strangers  are  firee  to  cone  and  acouire  property  in  land.  ^Yatch- 
towers  with  wooden  clappers  and  the  beacons  which  flashed  tlie 
alarm  along  the  whole  frontier  in  a  feit  horns  a*^  still  features  in 
the  landscape. 

MILITABY  LAV  consists  of  the  statutes,  rules  of  pro- 
cedure, royal  warrants,  and  orders  and  regulations  which 
prescribe  an*!  enforce  the  public  obligations  of  the  officers, 
soldiers,  and  others  made  subject  to  its  provisions.  Its 
essential  pu  pose  is  the  maintenance  of  discipline ;  but  it 
also  includes  the  administrative  government  of  the  military 
forces  of  the  state,  more  especially  in  the  matters  of  enlist- 
ment, service,  and  billeting.  The  term  '* martial  law" 
sometimes  applied  to  it  is,  as  regards  mndem  tur  es  at  least, 
a  misnomer.  For  martial  law  as  it  is  now  understood 
applies  not  only  to  military  persons  but  to  the  civil  com- 
munity, and  m'\y  be  described  geneially  as  the  abrogation 
of  ordinary  law  and  the  substitution  for  it  of  military 
force  uncontrolled  sa%e  by  what,  in  the  discretion  of  the 
commanding  general,  may  be  considered  the  necessity  of 
the  case. 

The  military  law  of  England  in  early  times  existed,  like 
the  forces  to  which  it  applied,  in  a  period. of  war  only. 


^'B/  1848  the  following  had  come  to  be  the  division  of  the  Militaxy 
Frontier  :—(l}  Tk»  CarUtadt  {CarUnmtx),  Wanudin,  and  Banal 
Oeneralate  t  w  licca  Begiment  (headquarters  at  Gospich),  the  Otto- 
chai  Regiment  (Ottochaz),  the  Ognlin  (Ognlin),  the  81uiD  (CSsrlstodt), 
the  Ctok  (Belovar),  the  St  George's  (Belovar),  the  Ist  Baanl  (Glina), 
the  2d  Banal  (Petrinia).  (2)  The  Slavonian  Genfralate:  the  Grodiska 
Begiment  (Nen  Gradiska),  the  Brood  Begiment  (Yinkoveze),  the  Peter- 
wardein  (Mitrovicz),  the  Tchaiki&t  BattaUon  (Titel).  (3)  The  Hanoi 
QeneraXaU :  the  German  Banat  Begiment  (Panesova),  the  WaUochiaa 
Bnnat  (Earansebes),  the  Illyrian  Banat  (Welsakirohen).  (4)  The  Tran- 
rjlvanian  Generalate:  The  Szekler  Begiment  No.  14  (Cdk  Szereda), 
the  Szekler  Begiment  Ko.  15  (Keszdl  Vasorhely),  the  Wallachian  No. 
IB  (Orlath),  the  Wallachian  No.  17  (Naazod).  Twelve  towns,  known 
as  **  military  oommnnitiea,''  had  communal  oonstitntlons  not  unlike 
those  of  the  flree  towns  of  Hungary— Carlopego,  Zengg,  Petrinia,  Koi- 
taiaiesa,  Belovar,  IvaniS,  Brood,  Peterwazdain,  CarlowlU,  gemllBi 
Panesova,  and  Weisakirohen, 
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Troops  were  raised  for  4  partioolAr  serrics,  and  were  dis- 
banded upon  the  cessation  of  hostilities.  The  crown,  of  its 
mere  prerogatiye^  made  laws  known  as  Articles  of  War, 
for  tiie  government  and  discipline  of  the  troops  while  thus 
embodi^  and  serving.  Except  for  the  punishment  of 
desertion,  which  offence  was  niade  a  f elonj  bj  statute  in 
the  reign  of  Henry  VL,  these  ordinances  or  Articles  of 
War  remained  almost  tihe  sole  authority  for  the  enforce- 
ment of  discipline  untQ  1689,  when  the  first  Mutiny  Act 
was  passed  and  the  militaiy  forces  of  the  crown  were 
brought  under  the  direct  control  of  parliament  Even  the 
Parliamentary  forces  in  the  time  of  CSiarles  I.  and  Cromwell 
were  goyemed,  not  by  an  Act  of  the  legislature,  but  by 
articles  of  war  similar  to  those  issued  by  the  king  and 
authorised  by  an  ordinance  of  the  Lords  and  Commons, 
exercising  in  that  respect  the  sovereign  prerogative.  This 
power  of  law-making  by  prerogative  was,  however,  held  to 
be  applicable  during  a  state  of  actual  war  only,  and 
attempts  to  exercise  it  in  time  of  peace  were  ineffectual 
Subject  to  this  limitation  it  existed  for  considerably  more 
than  a  century  after  the  passing  of  the  first  Mutiny  Act 
Fsom  1689  to  1803,  although  in  peace  time  the  Mutiny 
Act  was  occasionally  suffered  to  expire,  a  statutory  power 
was  given  to  tiie  crown  to  make  Articles  of  War  to  operate 
in  tiie  colonies  and  elsewhere  beyond  liie  seas  in  tiie  same 
manner  as  those  made  by  prerogative  operated  in  time  of 
war.  In  1715,  in  consequence  of  the  rebellion,  this  power 
was  created  in  respect  of  the  forces  in  tiie  kingdom.  But 
these  enactments  were  apart  from  and  in  no  respect  affected 
the  principle  acknowle^d;ed  all  this  time  that  tiie  crown  of 
its  mere  prerogative  eo^d  make  laws  for  the  government 
of  the  army  in  foreign  countries  in  time  of  war.  The 
Mutiny  Act  of  1803  effected  a  great  constitutional  change 
in  this  respect:  the  power  of  the  crown  to  make  any 
Articles  of  War  became  altogether  statutory,  and  the  pre- 
rogative''merged  in  the  Act  of  Parliament  So  matters 
remained  till  the  year  1879,  when  the  last  Mutiny  Act 
was  passed  and  the  last  Articles  of  War  were  promulgated. 
The  Mutiny  Act  legislated  for  offences  in  respect  of  which 
death  or  penal  servitude  could  be  awarded,  and  the 
Articles  of  War,  while  repeating  those  provisions  of  the 
Act^  constituted  the  direct  authority  for  dealing  with 
offences  for  which  imprisonment  was  the  mairimnm  punish- 
ment as  well  as  with  many  matters  relating  to  tnal  and 
procedure.  The  Act  and  tiie  Articles  were  found  not  to 
harmonise  in  all  respects.  Their  general  arrangement  was 
faulty,  and  their  language  sometitnes  obscure.  In  1869  a 
royal  commission  recommended  that  both  should  be  recast 
in  a  simple  and  intelligible  shape.  In  1878  a  committee 
of  the  House  of  Commons  endorsed  this  view  and  made 
certain  recommendations  as  to  the  way  in  which  tiie  task 
should  be  performed.  In  1879  the  Government  submitted 
to  parliament  and  passed  into  law  a  measure  consolidating 
in  one  Act  both  the  Mutiny  Act  and  the  Articles  of  War, 
and  amending  tiieir  provisions  in  certain  important  respects. 
This  measure  was  called  the  ''Army  Discipline  and 
Regulation  Act,  1 879."  After  one  or  two  years'  experience 
of  ite  working  it  also  was  found  capable  of  improvement, 
and  was  in  its  turn  superseded  by  the  Army  Act,  1881, 
which  now  forms  the  foundation  and  the  main  portion 
of  the  military  law  of  England.  It  contains  a  proviso 
saving  tiie  right  of  the  crown  to  make  Articles  of  War, 
but  in  such  a  manner' as  to  render  the  power  in  effect 
a  nullity ;  for  it  enacts  that  no  crime  made  punishable  by 
the  Act  shall  be  otherwise  punishable  by  such  Articles. 
As  the  punishment  of  every  conceivable  offence  is  provided 
for  by  tiie  Act,  any  Articles  made  jthereunder  can  be  no 
more  than  an  empty  formality  having  no  practical  effect 
Thus  the  history  of  English  military  law  up  to  1879  may 
be  divided  into  three  periods,  each  having  a  distinct  con- 


stitutional aspect . — (1)  that  prior  to  1689,  wiien  the  snar. 
being  regarded  as  so  many  personal  retainers  of  iL 
sovereign  rather  than  servants  of  the  state,  was  maislj 
governed  bv  tiie  will  of  the  sovereign ;  (2)  that  betweea 
1689  and  rB03,  when  the  army,  being  recognirod  as  a  pe- 
rmanent force,  was  governed  within  the  realm  by  statute 
and  without  it  by  the  prerogative  of  the  crown;  and  (3) 
that  irom  1803  to  1879,  when  it  was  governed  either 
directiy  by  statute  or  by  the  sovereign  under  an  authority 
derived  from  and  defined  and  limited  by  statute.  Altiioogk 
in  1879  the  power  of  making  Articles  of  War  became  h 
effect  altogether  inoperative,  tiie  sovereign  was.empowertd 
to  make  rules  of  procedure,  having  the  force  of  law,  whidi 
regulate  the  administration  of  the  Act  in  many  mattera 
formerly  dealt  with  by  the  Articles  of  War.  These  rales, 
however,  must  not  be  inconsistent  with  the  prorisioiis  of 
the  Army  Act  itself,  and  must  be  laid  before  parliament 
immediately  after  tiiey  are  made.  Thus  in  1879  the 
government  and  discipline  of  the  army  became  for  the  fint 
time  completely  subject  either  to  the  direct  action  or  the 
dose  supervision  of  parliament 

A  further  notable  change  took  place  at  the  saiae  time: 
The  Mutiny  Act  had  been  brought  into  force  on  each 
occasion  for  one  year  only,  in  compliance  with  the  con- 
stitutional theory  that  the  maintenance  of  a  standing  army 
in  time  of  peace,  unless  with  the  consent  of  parliament^  is 
against  law.  Each  session  tiierefore  the  text  of  tiie  Act 
had  to  be  passed  throtlgh  both  Houses  clause  by  dansesxid 
line  by  line.  The  Army  Act,  on  the  other  hand,  b  a  fixed 
permanent  code.  But  constitutional  traditions  are  foDy 
respected  by  the  insertion  in  it  of  a  section  providing  tbst 
it  dball  come  into  force  oidy  by  virtue  of  an  annnal  Act  of 
Parliament  This  annual  Act  recites  the  illegality  of  a 
standing  army  in  time  of  peace  unless  with  the  consent  of 
parliament,  and  the  necessity  nevertheless  of  maintaining  s 
certain  number  of  land  forces  (exclusive  of  those  senrisg 
in  India)  and  a  body  of  royal  marine  forces  on  shore,  and 
of  keeping  them  in  exact  ^scipline,  and  it  brings  into  force 
the  Anny  Act  for  one  year. 

Military  law  is  thus  chiefly  to  be  found  in  the  Army  Act 
and  the  rules  of  procedure  made  thereunder,  the  Militia  Ac^ 
1882,  the  Reserve  Forces  Act,  1882,  and  the  Yolnnteer 
Act,  1863,  together  with  certain  Acts  relating  to  the 
yeomanry,  and  various  royal  warrants  and  regulationi 
The  Army  Act  itself  is,  however,  the  chief  authority. 
Although  the  complaint  has  been  sometimes  made,  and  not 
without  a  certain  amount  of  reason,  that  it  does  not  socom- 
plish  much  that  it  might  in  point  of  brevity,  simplicity, 
and  clearness  of  egression,  it  is  a  very  comprehensiTB 
piece  of  legislation,  and  shows  some  distinct  improvements 
upon  the  old  Mutiny  Acts  and  Articles  of  War. 

The  persons  subject  to  military  law  are  the  officers  on 
the  active  list  and  the  soldiers  of  the  regular  forces  (inclad- 
ing  the  royal  marines),  the  permanent  staff  of  the  auzilisiy 
(i.e.,  the  militia,  volunteer,  and  yeomanry)  forces,  and  the 
officers  of  the  militia.  The  above  persons  are  amenable  to 
its  provisions  at  all  times  except  while  embarked  on  board 
a  commissioned  ship  of  the  royal  navy,  when  they  become 
subject  to  the  Kaval  Discipline  Act  and  certain  orders  in 
council  made  under  its  authority.  Those  who  are  subject  to 
military  law  in  certain  circumstances  only  are — officers  sod 
men  while  serving  in  a  force  ndsed  out  of  the  United 
Kingdom  and  commanded  by  an  officer  of  the  regoisr 
forces;  pensioners  when  employed  in  military  serTwe 
under  the  command  of  a  regular  officer ;  the  non-commis- 
sioned officers  and  men  of  the  militia,  during  training 
when  attached  to  the  regulars  or  when  permanently 
embodied ;  the  officers  of  the  yeomanr^^  and  the  volunteers 
when  in  command  of  or  attached  to  a  body  of  men  subject 
to  military  law,  or  when  their  corps  is  on  actual  military 
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wnricc^  or  wlien  oidered  on  duty  with  their  own  consent ; 
the  men  of  the  yeomanry  when  they  or. their  corps  are  being 
trained,  when  they  are  attached  to  or  acting  with  the 
regular  forces,  when  their  corps  is  on  actual  military  service, 
or  when  serving  in  aid  of  the  civil  power ;  the  men  of  the 
volunteers  when  they  are  being  trained  ^-ith  or  are  attached 
to  any  body  of  troops,  or  when-  their  corps  is  on  actual 
military  service;  the  men  of  the  army  reserve  and  the 
militia  reserve  when  called  out  for  training  or  on  duty  in 
aid  of  the 'civil  power;  any  person  who  in  an  official 
capacity  equivalent  to  tiiat  of  an  officer  accompanies  a 
body  of  troops  on  active  service  beyond  the  seas;  any 
person  accomjmnying  a  force  on  active  service  holding  a 
pass  from  the  general  entitling  lum  to  be  treated  on  the 
footing  of  an  officer.  In  this  last  category  would  of  course 
be  included  newspaper  correspondents^  also  sutlers  and 
followers.  In  one  or  two  cases  persons  are  subjected 
to  military  law  to  a  limited  extent  and  in  respect  only  of 
certain  offences.  Thus  a  militiaman  even  when  not  out 
for  training  or  not  embodied  is  liable  to  a  military  trial 
and  punishment  for  fraudulent  enlistment  or  making  a 
false  answer  on  attestation.  In  the  same  manner  an  army 
reserve  man  may  be  tried  and  punished  by  court  martial 
for  neglect  to  appear  at  the  place  where  he  is  bound 
periodically  to  report  himself,  or  for  insubordination  to  his 
superiors  on  these  occasions,  or  for  any  fraud  in  connexion 
with  the  receipt  of  his  pay.  A  man  of  the  army  reserve 
or  the  militia  reserve  has  the  legal  status  of  and  in  fact 
becomes  a  regular  soldier  when  called  out  on  occasions  of 
national  danger  or  emergency  under  the  sovereign's  pro- 
clamation.^ 

When  a  person  subject  to  military  law  commits  an 
offence  he  is  taken  into  military  custody,  which  means 
either  arrest  in  his  own  quarters  .or.  confinement.  He 
mnst  without  unnecessary  delay  be  brought  before  his 
commanding  officer,  who  upon  investigating  the  case  may 
dismiss  the  charge  if  in  his  discretion  he  thinks  it  ought 
not  to  be  proceeded  with,  or  may  take  steps,  to  bring  the 
offender  before  a  court' martial.  Where  the  offender  is  not 
an  officer  he  may  dispose  of  the  case  summarily,  the  limit 
of  his  power  in  this  respect  being  seven  days'  imprison- 
ment with  hard  labour,  fines  not  exceeding  10s.  for 
drunkenness,  certain  deductions  from  pay,  confinement  to 
barraaks  for  twenty-eight  days,  this  involving  severe  extra 
drills,  deprivations,  and  other  minor  punishments.  Where 
the  offence  is  absence  without  leave  for  a  period  exceeding 
seven  days,  the  commanding  officer  may  award  a  day's 
imprisonment  in  respect  of  each  day  of  such  absence  up 
to  twenty-one.  It  is  only  in  the  case  of  the  imprisonment 
exceeding  seven  days  that  the  evidence  before  the  com- 
manding officer  is  taken  on  oath,  and  then  only  in  the 
axrent  of  the  accused  so  desiring  it  The  commanding 
officer  is  enjoined  by  regulation  not  to  punish  summarily 
the  more  serious  kind  of  offences,  but  his  legal  jurisdiction 
in' this  respect  is  without  limit  as  regards  any  soldier 
brought  before  him,  and  .when  he  has  dealt  summarily 
with  a  case  the  accused  is  free  from  any  other  liability  in 
respect  of  the  offence  thus  disposed  of.  In  any  instance 
where  the  commanding  officer  has  summarily  awarded 
imprisoiunent,  fin^  or  deduction  from  pay,  the  accused 
may  claim  a  district' court  martial  instead  of  submitting 
to  the  award. 

Ordinary  courts  martial  are  of  three  kinds,  viz.: — (1)  a 
regimental  court  martial,  usually  convened  and  confirmed 
by  the  commanding  officer  of  the  regiment  or  detachment, 
presided  over  by  an  officer  not  under  the  rank  of  captain, 
composed  of  at  least  three  officers  of  the.  regiment  or 
detachment  with  not  less  than  one  year's  service,  and 
having  a  mftTimnm  power  of  punishment  of  forty-two  days' 
imoriaonment  with    hard  labour;  (2)  a  district    court 


martial,  usually  convened  by  the  general  of  the  dibtnct, 
consisting  in  the  United  Kingdom,  India,  Malta,  and 
Gibraltar  of  not  less  than  five  and  elsewhere  of -not  less 
than  three  officers,  each  with  two  years'  service  or  mor^ 
and  having  a  maximum  power  of  punishment  of  two  years' 
imprisonment  with  hard  labour ;  (3)  a  generd  court  martTal, 
the  only  tribunal  having  authority  to  try  a  commissioned 
officer,  and  with  a  power  of  punishment  extending  to  death 
or  penal  servitude,  for  offences  for  which  these  penalties 
are  authorized  by  statute ;  it  consists  of  not  less  than 
nine  officers  in  the  United  Kingdom,  India,  Malta,  and 
Gibraltar  and  of  five  elsewhere,  each  of  whom  must  have 
over  three  years'  service,  five  being  not  under  tha  rank  of 
captain.  There  is  another  kind  of  tribunal  incidental  to 
service  in  the  field,  or  where,  in  the  case  of  an  offence 
against  the  person  or  property  of  an  inhabitant,  an  ordinary 
court  martial  cannot  be  held,  namely,  a  field  general  court 
martial.  This  court  may  consist  of  three  officers  only,  and 
it  has  the  power  of  sentencing  to  death.  Another  kind  of 
court,  called  a  summary  court  martial,  may  be  held  where 
an  offence  has  been  committed  upon  active  service  and  an 
ordinary  court  cannot  be  conveniently  assembled.  In  the 
event  of  three  officers  not  being  available  it  may  consist  of 
two.  "When  thus  constituted  it  can  award  only-a  "summary 
punishment"  or  imprisonment;  where  it  consists  of  three 
officers,  however,  it  can  sentence  to  death.  In  the  case  of 
a  field  general  or  a  summary  court  martial  many  forms 
and  precautions  prescribed  in  the  case  of  ordinary  courts 
are  not  necessarily  observed,  the  wjiole  proceeding  being 
from  the  necessity  of  the  case  a  somewhat  rough  and  ready 
means  of  dealing  promptly  with  crime. 

The  Army  Act  prescribes  the  jnftximum  punishment  Which  may 
be  inflicted  in  respect  of  each  offence.  Toat  of -desth  ii  incuired 
by  various  acts  of  treachery  or  cowardice  before  the  envaj,  or  by 
wnen  on  active  fiervice  interfering  with  or  impeding  anthority,  leav* 
ing  without  orders  a  guard  or  post,  or  when  sentry  sleeping  or  being 
drunk  on  a  poit,  plundering  or  committing  an  offence  against  the 
person  or  property  of  an  inhabitant,  intentionally  causing  false 
alarms,  or  aeserting.  Whether  upon  active  senrioe  or  not,  a  soldier 
also  becomes  liable  to  the  punishment  of  death  who  mutinies  or  in- 
cites to  or  joins  in  or  conuires  at  a  mutiny,  who  uses  or  offers  violence 
to  or  defiantly  disobeys  the  lawful  command  of  his  superior  oiBcer 
when  in  the.execution  of  his  office.  Penal  servitude  is  the  maximum, 
.punishment  for  various  acts  and  irregularities  upon  active  service 
not  distinctly  of  a  treacherous  or  wufully  injurious  character,  for 
using  or  offering  violence  or  insubordinate  language  to  a  superior,  or 
disobeying  a  lawful  command  when  upon  active  service.  The  same 
punishment  is  Applicable  when  not  upon  active  service  to  a  second 
offence  of  desertion  or  fraudulent  enlistment  (i.e.,  enlistment  by 
one  who  already  belongs  to  the  service),  certain  embetzlements  of 
public  proi^rty,  wilfully  releasing  without  authority  a  prisoner  or 
wilfully  permitting  a  pnsoner  to  escape,  enlisting  when  previously 
discharged  from  the  service  with  disgrace  without  disclosing  the 
circumstances  of  such  discharge,  or  any  other  offence  which  by  the 
ordinary  criminal  law  of  England  is  -punishable  with  "penal  ser- 
vitude. Imprisonment  with  hard  labour  for  two  years  is  the 
maximum  punishment  for  minor  forms  and  degrees  of  those  offences 
which  if  committed,  upon  active  service  would  involve  death  or 
penal  servitude,  such  as  usin^  or  offering  violence  or  insubordinate 
language  to  a  superior  pr  disooeying  a  lawful  command,  and  for  the 
following  offenceszr-reststing  an  escort,  breaking  out  of  barracks, 
neglect  of  orders,  a  first  offence  of  deseition  or  attempted  desertion 
or  aiding  or  conniring  at  desertion,  or  of  fraudulent  enlistment, 
absence  without  leave,  failure  to  appear  at  parade,  going  beyond 
prescribed  bounds,  absence  from  scnool,  malingering  or  produc« 
mg  disease  or  infirmity,  maiming  with  Intent  to  render  a  soldier 
unfit  for  service,  an  act  of  a  fraudulent  nature,  disgraceful  con- 
duct of  acmel,  indecent,  or  Unnatural  kind,  drunkenness,  releasing  a  . 
prisoner  without  proper  authority  or  allowing  him  to  escape,  being 
concerned  in  the  unreasonable  detention  of  a  person  awaiting  trial, 
escaping  or  attempting  to  escape  from  lawful  custody,  conniving  at 
exorbitant  exactions,  making  away  with,  losing  by  nefflect,  or  wilfully 
injuring  mill  ary  clothinff  or  equipments,  ill-treating  a  horse  used 
in  the  serrici ,  making  false  or  fraudulent  representations  in  publie 
documents,  making  a  wilfully  false  accusation  against,  an  officer  or 
soldier,  making  a  false  confession  of  desertion  or  fraudulent  enlist- 
ment, or  a  false  statement  in  respect  of  the  prolongation  of  furlough, 
misconduct  as  a  witness  before  a  court  martial  or  contempt  of  such 
court,  giving  false  eWdence  on  oath,  any  offence  specified  in  relation 
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t3  IfTbtbM  or  tiM  ImprMimaBt  of  eairlages,  malcing  a  fake  answer 
to  a  qnesttoii  not  upon  attattatieb.  beiof '  concerned  in  nnlavAil 
•nlktment,  vnn^^  tnutoroot  or.  oieloyflil  words  regarding  tlie 
aoTereigik»  diecloeang  any  drcnmatanoe  relatinff  to  toe  numbers, 
position.  moTements,  or  other  eircomstanees  of  any  part  of  her 
jniges^s  foroas  so  as  to  produce  effects  iigarioas  to  her  mi^esty's 
eerrioe,  Ughtinf  or  beinig  concerned  in  or  conniving  at  a  duel, 
sttempting  suicide,  obstructing  the  civil  authorities  in  the  apprehen- 
sion of  sny  officer  or  soldier  accused  of  an  offence,  any  conduct, 
disorder,  or  nsgleot  to  the  pr«|judice  of  good  order  and  military  dis- 
dnline^  sny  offence  which  if  committed  m  England  would  be  punish- 
able b¥  the  law  of  England.  There  is  another  offence  which  can  be 
committed  by  offloers  only,  namely,  "  scandalous  conduct  unbecom- 
ing the  charaoter  of  an  officer  and  a  gentleman."  It  necessitates- 
cashiering^  a  punishment  which  in  the  esse  of  sn  officer  may  be 
awarded  as  sn  sltematiTe  to  imprisonment  in  several  otl^er  instances. 
Thers  is  ako  an  offence  peculiar  to  officers  and  non-commissidned 
officers,  that  of  striidng  or  ill-treating  a  soldier  or  unlawfully 
detaining  his  pay.  A  sentence  of  cashiering  as  dlstlii|;uished  tmm 
that  of  aismisoal  in  the  case  of  an  officer  involves  an  incapacity  to 
serve  the  crown  agaia  An  oiHoer  may  be  also  conteneed  to  forfeiture 
of  ssnioilty  of  nnk  and  to  reprimand  or  severe  reprimand.  A 
non-commiasioned  officer  may  be  sentenced  to  be  reduced  to  a  lower 
f;rade  or  to  the  ranks,  snd  where  sentenoed  to  penal  servitude  or 
imprisonment  is  deemed  to  be  reduced  to  the  ranlcsi  The  com- 
mander-in-chief at  home  or  the  commander-in-chief  in  India  or  in 
either  of  the  presidencies  may  slso  cause  a  non-commissioned  officer 
to  be  reducea  to  a  lower  grade  or  to  the  ranka.  An  acting  non- 
commissioned officer  may  be  ordered  by  his  commanding  officer  for 
an  offence  or  for  inefficiency  or  otherwise  to  revert  to  his  per- 
manent grade,— in  other  words,  to  forfeit  his  acting  rank. 

It  will  have  been  observed  tiist  persons  subject  to  militanr  law 
are  liable  to  be  tried  bv  court  martial  for  offences  which  ii  com- 
mitted in  England  would  be  punishable  by  the  ordinary  law,  and  to 
suffer  either^  the  punishment  prescribed  by  the  ordinary  criminal 
law  or  that  authorized  for  sMdiers  who  commit  offences  to  the 
prejudice  of  good  order  snd  militaxr  disciplina  The  effect  of  the 
latter  alternative  is  that  for  manv  nunor  offences  for  which  a  civilian 
Is  liable  to  a  short  term  of  imprisonment,  or  'perhaps  only  to  a  fine, 
a  soldier  may  be  awarded  two  years'  imprisonment  with  hard  labour. 
A  court  martial,  however,  cannot  take  cognizance  of  the  crimes  of 
treason,  murder,  manslaaghtcr,  treason-felonv,  or  rape  if  committed 
in  the  United  Kingdom.  If  one  of  these  offences  be  committed  in 
any  place  within  her  mig'esty's  dominions  other  than  the  United 
Kingdom  or  Gibraltar,  a  court  martial  can  deal  with  it  only  if  it  be 
committed  on  active  service  or  in  a  place  more  than  100  miles  from 
a  civil  court  having  jurisdiction  to  try  the  offence.  With  regard  to 
all  civil  offences  the  military  law,  it  is  to  be  understood,  is  subor- 
dinate to  the  ordinary  law,  and  a  civilian  sggriev^  by  a  soldier 
in  respect  of  a  criminal  offence  sgainst  his  property  or  person 
does  not  forfeit  his  right  to  prosecute  the  soldier  ss  if  he  were  a 
civilian. 

The  crimes  for  which  soldiers  are  most  usually  tried  are  desertion, 
absence  without  leave,  loss  of  necessaries,  violence  or  insubordina- 
tion to  superiors,  drunkenness,  and  various  forms  of  conduct  to  the 
prejudice  of  discipline.     The  punishments  are  generally  speaking 

Saged  as  much  with  regard  to  the  character  and  antecedents  of 
e  prisoner  as  to  the  particular  offence.  For  a  first  offence  of  an 
ordinary  kind  a  district  court  martial  would  give  as  a  rule  fiity-six 
days'  imprisonment  with  hard  labo;ir,  for  a  second  or  graver  crime 
sighty-four  dayc  There  are  not  many  Instances  in  which  the 
period  of  imprisonment  exceeds  six  months.  Corporal  punishment, 
which  had  oeen  practically  limited  to  offences  committed  upon 
sctive  service,  ana  in  1879  to  crimes  punishable  with  death,  was 
finally  abolished  in  1881,  and  a  summary  punishment  substituted. 
This  summary  punishment  includes  the  liability  for  a  term  of  three 
months  to  be  kept  in  iron- fetters  and  handcuflfs,  snd  while  so  kept 
to  bs  attached  to  a  fixed  object  so  that  the  offender  may  remain  m 
%  fixed  position  for  a  period  not  exceeding  two  hours  in  the  day  for 
not  more  than  three  out  of  any  four  consecutive  days  and  for  not 
more  than  twenty-one  days  in  the  aggregate.  The  offender  may 
also  be  subjected  to  the  like  labour  and  restraint,  and  may  be  dealt 
with  in  the  same  manner  as  if  sentenced  to  hard-labour  imprison- 
ment But  these  summaiy  punishments  are  to  be  inflictea  so  as 
act  to  cause  ii^ury  to  healtn  or  leave  a  permanent  mark  on  the 
c Tender.  The  finit  instances  in  which  this  kind  of  punishment 
was  inflicted  ocourred  during  the  campaign  of  1882  in  Egypt 
Estimated  by  the  results,  the  abolition  of  fiogging,doe8  not  appear 
t3  have  ixgurioosly  affected  discipline,  the  conduct  of  the  troops  in 
Egypt  having  been  exceptionally  good.  The  praotioe  of  marking  a 
soldier  with  the  letters  ^'D"  (deserter)  or  "60"  (bad  charscter), 
in  order  to  prevent  his  re-enlLstmentj  was  abolished  about  a  dozen 
years  sgo  in  deference  to  public  opinion,  which  erroneously  adopted 
the  idea  that  tiie  "marking''  was  effected  by  .red-hot  irons  or  in 
some  other  msnner  involving  tortursi  Kilitary  men  for  the  most 
part  regret  its  abditioji,  and  maintsin  that  if  the  practice  were  still 
A  £oiM  tha  annf  wonld  not  bo  tainted  by  the  prsMBce  of  sumy  bad 


characters  who  find  means  of  eluding  the  vigflanoe  of  the  anlbozitiei 
and  enl^ating  after  previous  dischai  je.  _^ 

The  course  of  procedure  in  miUtaiy  trials  is  as  follows,  whan  a 
soldier  is  remanded  by  his  oommanduig  officer  for  trial  by  a  distnct 
or  general  court  martial,  a  copy  o£  the  charge,  together  wiui  the 
statements  of  the  witnesses  for  the  prosecution  (called  the  sum- 
mary of  evlden.ce),  is  furnished  to  him,  and  he  is  given  woper  oppoi^ 
tunity  of  pt«paring  his  defence,  of  communicating  with  nis  witner — 
or  1ml  adviser,  and  of  procuring  the  attendance  of  his  witner 


FurSer,  if  he  desires  it,  a  list  of  the  officers  appointed  to  form  the 
court  shall  be  given  hiuL  Any  officer  is  disqualified  to  sit  as  a 
member  who  has  convened  the  «ourt,  who  is  the  prosecutor  or  a 
witness  for  the  prosecution,  who  has  made  the  preliminary  inqury 
into  the  facts,  who  is  th-d  prisoner's  oommsnding  officer,  or  who  has 
a  personal  interest  in  the  case.  The  prisoner  may  slso  object  to 
any  officer  on  the  ground  of  bias  or  prejudice  similarly  as  a  civilian 
might  challenge  a  juror.  Except  as  regards  the  delay  caused  by 
the  writing  out  of  the  evidence,  the  procedure  at  a  court  martial 
is  very  much  the  same  as  that  at  an  ordinary  criminal' trial, —the 
exammation  and  croes-oxamination  of  the  witnesses^  addresses  of  the 
prosecutor  and  prisoner,  and  the  rules  governing  the  admission  or 
rerjection  of  evidence  being  nesrlj  identical.  At  a  general  court 
martial,  and  sometimes  at  a  distnct  courts  a  judge  advocate  repra- 
senting  the  judge  advocaU  genersl  officiate,  his  functions  being  very 
much  uiose  of  alegal  assessor  to  ^he  court  He  advises  upon  sll  points 
of  law,  and  sums  up  tha  evidence  just  as  a  judge  chsms  a  junr. 
When  the  prisoner  pleads  guilty  the  court  finds  a  verdict  accord- 
in|;ly,  reads  the  summary  of  evidence^  hears  any  statemc<nt  in 
mitigation  of  punishment,  and  takes  evidence  as  to  character  befoia 
proraeding  to  pass  sentenoei  The  sentence  is  that  of  the  m^oriiy 
of  tha  ooiut,  exoept.where  death  is  awarded,  when  two-thirds  of  the 
members  in  the  case  of  a  general  oourt  martial  and  the  whole  in 
that  of  a  field  general  court  martisl  must  concur.  When  an  aoquittsl 
upon  all  the  chufgrn  takes  place  the  verdict  is  announoed  in  open 
court,  and  the  prisoner  is  released  without  any  furUier  prooeedmi^ 
When  the  findme  is  "guilty,"  evidence  as  to  character  is  taken, 
and  the  court  deliberates  in  private  upon  the  sentence,  but  the 
result  is  not  made  known  untu  the  proceedings  are  oonfirmed  aad 
promulgated.  No  conviction  or  seotenoe  has  any  effect  until  it  is 
thus  confirmed  by  the  proper  authority.  The  confirming  antiiority 
in  the  case  of  a  regimental  court  is  the  commanding  officer,  in  that 
of  a  distriot  court  martial  the  fleneral  officer  commanding  the 
district,  and  in  that  of  a  general  oonrt,  if  held  in  the  United 
Kingdom  her  mi^esty,  and  if  abroad  in  most  cases  the  general  officer 
commanding:  The  confirming  authority  may  order  the  reassembling 
of  the  oourt  in  order  that  any  question  or  irregularity  may  be  rovisea 
and  corrected,  but  not  for  the  purpose  of  increasing  a  sentence.  He 
may,  however,  of  his  own  discretion,  and  without  ftirther  cefemioe 
to  the  court,  refuse  confirmation  to  the  whole  or  any  portion  of  the 
finding  or  sentence,  and  he  may  mitigate,  commute,  or  entirely 
remit  the  punishment  In  the  case  of  a  general  court  martial 
the  proceedings  sre  sent  to  the  judge  advocate  general,  who  submits 


regarding  the  exercise  of  clemency.  In  addition  to  confirmation, 
however,  every  general  or  district  court  martial  held  out  of  India 
has  another  ordMl  to  go  through.  It  is  reviewed  and  examined  in 
the  office  of  the  judge  advocate  general,  and  any  illegality  that  may 
be  disclosed  is  corrected  and  the  prisoMr  is  relieved  <s  the  oon- 
se(}uences.  To  a  certain  extent  a  proteotlon  against  illmlity  also 
exists  in  the  case  of  regimental  courts  martial  A  monthly  return 
of  those  held  in  each  reeiinent  is  laid  before  the  general  command- 
ing the  district  or  brigaae,  by  whom  any  question  tiiat  might  appear 
to  nim  doubtful  would  be  referre!  to  this  adjutant  general  or  the 
judgB  advocate  genersl  for  dedsion.  It  is  to  be  noted,  however,  that 
the  judge  advocate  general,  slthough  fulfilling  duties  which  sre  in 
their  nature  judicial,  is  only  an  adviser.  He  tt  not  actually  a  ji 
in  an  executive  sense,  and  hss  no  i'^    '"  "'     


iuthority  directiy  to  interfere  will 
or  correct  an  illecal  conviction.  In  many  cases  the  law  thus  pro- 
vides n6  remedy  for  an  officer  or  soldier  who  may  have  been  wronged 
by  the  finding  or  sentence  of  a  court  martial,— for  instaacsb 
through  a  verdict  not  justified  by  the  evidence  or  through  a  non-* 
observance  of  the  rules  and  practice  pnooribed  for  these  tribunsls. 
A  person  who  has  suffered  iniustice  may  appeal  to  the  Queon*s  Bench 
division  of  H^  high  coort  of  justice^  But,  speaking  generally,  that 
tribunal  would  not  interfere  with  a  court  marti^  exercising  Its 
jurisdiction  witiiin  the  law  as  rsgards  the  prisoner,  the  orime,  sad 
the  sentenoei  In  most  cases,  therefore,  the  virtual  protector  of  an 
accused  person  against  illegality  is  the  judge  advocate  general, 
who  personally  advises  the  queen  and  the  miUtary  anthoriSea  that 
the  law  shall  be  complied  with.  As  a  privy  councillor  and  member 
of  the  House  of  Commons  that  oifioer  is  responsible  both  to  the 
queen  snd  to  parliameut  for  the  right  and  we  administiatioai  of 
military  law ;  and,  notwithstanding  his  want  of  direct  execntive 
authority,  it  is  not  to  be  contempUted  that  any  military  offioor 
would  haiitite  to  aet  upon  adTioe  givea  by  hkn  with  nfennce  to  a 
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Jp«l  qaMtion  connected  xrifh  a  court  martial.  The  department  of 
the  juOg©  adrocate  general  consista  of  the  jndge  advocate  ceneral, 
who  ia  a  lawyer,  a  priTy  councillor,  and  a  member  of  jJarliameut, 
of  a  permaiieat  deputy  judge  advocate  general  who  is  also  a  lawyer, 
and  oC  three  military  officer*  as  deputy  judge  advocates  having 
special  ezpatience  in  tha  workii^g  of  militaiT'  law. 

The  Army  Act  applies  to  European  officers  and  soldiers  serrinff  in 
India  in  the  same  manner  as  to  the  rest  of  the  army,  but  natives 
of  India  are  goTwned  by  their  own  Artioles  of  War,  and  in  the  case 
of  civil  offences  they  are  dealt  with  aecordins  to  the  provisions  of 
the  Indian  penal  eode^  The  department  of  the  judge  advocate 
^eral  in  India  is  distinct  from  and  independent  of  that  of  the 
judge  adrocate  genenl  of  the  army,  and  courts  martial  held  in  that 
eountiy  are  not  subject  to  th^  supervision  of  a  profeisional  lawyer. 
Ceruin  prominent  irregularities  led  to  the  sppointment  of  a 
banister  as  jndge  advocate  mneral  in  India  in  1869,  but  after  a  few 
w%  that  appointment  agam  became  filled  by  a  military  officer. 
The  staff  of  the  department  is,  however,  far  more  numerous  in  India 
than  abewliere.  There  are  jndge  advocates  geneml  for  each  of 
the  pfcaidencies,  and  a  depu^  judge  advocate  at  each  of  the  more 
imwrtant  mHitaiy  centraa 

Siaiitiiet  qf  €frim$  in  Oe  .^rmy.— Commissioned  officers  sre 

nrdy  subjected  to  trial  by  court  martial    Where  an  officer  com- 

outa  himaelf  in  a  military  sense,  and  his  misconduct  i»  too  serious 

to  be  pesaed  over  merely  with  a  mark  of  official  displeasure,  he  is 

'"Bslly  given  and  seldom  fails  to  accept  the  alternative  of  resigning 

his  commission.     In  some  instances  toe  crown  is  advised  to  exercise 

its  prerogatiTe  and  remove  him  from  the  army  on  the  ground  that 

her  Bujeety  has  no  further  occasion  for  his  seirices.    In  no  drcum- 

stanees  can  an  officer  or  soldier  claim  a  court  martial  as  a  right 

la  the  reanlty  the  annual  number  of  trials  of  officers  does  not  sverage 

Bflvs  than  livttr  of  late  years.     Amone  the  non-commissioned  officers 

sri  soldiers  of  the  army,  however,  the  trials  and  summary  punish- 

SMBiti  by  commanding  officers  are  exceedingly  numerous,  as  will 

ptiasntly  be  seen.     In  India  this  observation  hardly  holds  good,  for 

nthat  eonntrv  desertion  is  physically  almost  impossible  except  at 

tile  two  or  three  seaports  where  troope  are  stationed.     Absence 

eithout  leaT*  is  for  a  similar  reason  or  rare  occurrence,  while  the 

fict  of  the  troops  living  in  their  own  cantonments,  and  being  free 

from  many  temptations  of  life  existing  in  the  large  towns  and  garri- 

SQOS  at  home,  places  them  outside  the  influence  of  certain  prevalent 

eaoses  of  crime.     For  this  reason  mainly  ths  proportion  of  courts 

nsrtial  held  in  1881  was  107  per  1000  men  at  home  as  compared 

with  76  abroad.     Similarly  the  proportion  of  minor  punishments 

ClOOO  was  1449  at  home  to  1042  abroad     It  is  also  generallpr 
ad  that  men  engaged  upon  active  service  in  the  fiela  commit 
lass  crime  than  those  servinff  in  ordinary  drcumstancea     But  the 
pnetal  criminal  statistios  of  the  army  for  1881  ahow  a  foiteidable 
SBoont  ol  crime  and  punishment     Upon  an  average  strength  of 
111,186  non-commissioned  officers  and  men  there  were  16,523  courts 
Bsrtial;  of  which  179  were  general,  8649  district  and  7796  regi- 
■catal  toartM»  There  were  also  224, 681  minor  punishments  by  cora- 
msadiag  dftceni  including  44,108  fines  for  drunkenness.     These 
igORS  generally  ahow  an  mcrease  of  crime  as  compared  with  the 
two  years  immediately  preceding,  but  these  two  exhibited  a  decrease 
■poo  nreviooa  yearn    Of  the  offences  tried  by  court  martial  in 
1881  the  foUow&g  were  the  principal:— mutiny  7,  desertion  1597, 
flftnccs  in  relatwn  to  enlistment  (fraudulentlv  enlisting  while 
sbeady  belonging  to  the  service  or  making  CaJse  answers  upon 
sttestation)  1190,  violence  to  and  disobedience  of  superiors  1650, 
■inor  insubordination  and  neglect  of  orders  1472,  quitting  or  sleep- 
bs  on  post  681,  drunkenness  on  duty  2661,  drunkenness  (tried  bv 
ceert  martial  when  the  offence  has  been  committed  on  a  fifth 
oeessien  within  twelve  months)  2147,  disgraoeftd  conduct  of  various 
Uads  660,  absence  without  leave  not  amounting  to  desertion  3293, 
BskiBg  away  with  or  losing  by  neslect  equipment  or  necessaries 
8768,  sad  miscellaneous  offences  chiefly  of  sn  ordinsiy  criminal 
chsucter  or  to  the  prejudice  of  discipline  4181.    Upon  the  16,628 
tiisk  then  wece  S49  findings  of  acquittal     Regarding  the  punish- 
■Mats  awarded,  it  appears  that  no  soldier  was  sentenced  to  death 
during  the  year,  ana  the  other  awards  were  as  follows :— pensl 
wvitode  104,  imprisonment  with  or  without  hard  labour  (almost 
inwiablythe  former)  12,125,  discharge  with  ignominy  without 
ethsr  punisliment  4^  stopps^es  of  pay  without  other  punishment 
15,  flogging  (before  the  abolition  of  that  punishment  by  the  Act  of 
1881)lS,  and  the  new  summary  punishment  (authori»d  as  a  sub-. 
ilitate  Mr  flogging)  8.     Of  tne  non-commissioned  officers  8228 
«m  punished'^  nduction  to  a  lower  grade  or  to  the  ranks,  while 
Ml  mora  suffored  imprisonment  in  addition  to  loss  of  grade,  the 
(bnner  number  being  in  the  proportion  of  about  12  and  the  latter 
of  S  per  cent  to  strength.     Of  the  men  tried  805  were  pardoned. 

Jfflflery  Lam  ^  aihtr  Chuntrit*.  —The  administration  of  mllitaiy 
hw  in  other  oonntriee  having  large  armies  harmonises  in  many^ 
iaportant  mspeets  with  that  of  England.  In  some  indeed  it  is  a 
fisstton  whether  their  mtems  are  not  superior  and  in  advance. 
IWy  li*Y»  *  eonaiderahle  body.of  *<  auditors "  or  mUitaiy  Uwyers 
the  expound  the  la«  and  do  much  to  secure  a  uniform  and  exact 


administration  of  justice.  Thus  in  Austria  there  are  about  five 
hundred  of  these  auditors,  one  being  attached  to  each  regiment  In 
the  same  country  there  are  also  courts  of  sppeal  from  the  courts  of 
first  instance,  these  latter  consisting  of  eight  persons  including  the 
auditor.  Where  the  prisoner  is  a  non-commissioned  officer  or  s 
private,  that  rank  is  represented  on  the  court  Here  also  the 
confirmation  of  superior  authority  is  required.  In  the  German 
army  there  are  general  and  regimental  courts.  An  auditor  who 
is  a  lawyer  is  attached  to  eacn  division,  and  it  is  his  duty  to 
expound  the  law,  collect  the  evidence,  and  read  it  to  the  court 
in  the  presence  of  the  prisoner,  .who  is  asked  if  he  has  any  thing  to 
say.  The  court  consists  of  eleven  members,  of  whom  upon  the  trial 
of  a  private  soldier  or  non*commissioned  officer  three  are  of  the 
rank  of  the  accused.  The  power  of  commanding  officers  in  reganl 
to  disciplinary  punishments  is  greater  than  in  the  British  amnr, 
especially  in  relation  to  officers,  who  may  be  placed  in  arreat  for 
fourteen  dayo.  The  non-commissioAed  officers  and  privates  are  liable 
to  extra  guards,  drills,  fatigues,  and  different  degrees  of  srrest,  some 
of  a  very  severe  character.  Idsmissal  f^m  the  armjr,  which  la  re- 
garded as  a  most  severe  punishment,  involving  ei^  disgrace,  ia 
often  awarded.  In  Russia  there  are  three  kinds  of  militarr  oonrts— 
namely,  the  regimental  court  martial,  the  tribunals  or  militaiy 
districts,  and  the  supreme  tribunsl  at  St  Petersburg.  They  are 
permanent  courts,  sre  attended  by  legal  person^  and  in  certain 
mstanees  have  jurisdiction  over  the  civil  popu^tion  as  well  as  the 
army.  There  is  s  judge  advocate  general  at  St  Petersburg,  where 
the  supreme  tribunal  consists  of  general  officers  and  high  war-offics 
functionaries  who  h4ve  studied  military  law  or  poasess  a  large 
experience  of  its  working.  In  Italy  there  are  permanent  military 
triounals  for  the  trial  of  non-commissioned  officeis  and  soldiers. 


while  spectsl  tribunals  are  appointed  to  try  officen.  The  court  is 
the  absolute  judge  of  the  facts,  but  regarding  legal  errors  or 
irregularities  an  appeal  lies  to  the  eupreme  war  tribunal,  jirbich  < 


sists  of  four  civilian  judges  and  three  ^eral  officera  The  French 
code  corresponds  in  many  reapectswith  those  of  the  other  jreat 
Continental  armies,  but  it  tends  rather  to  give  individual  oiflcers 
laige  powers  of  imprisonment  graduated  according  to  their  rank. 
The  chief  distinctive  feature  of  tiie  French  system  is  the  institution 
of  regiments  of  discipline  for  refractory  ohsHcters.  When  .the 
general  officer's  power  of  imprisonment  (two  months)  is  exhausted 
the  offender  may  be  sent  before  a  court  of  discipline  and  by  them 
drafted  into  a  compagnia  de  discipline ;  and  casee  of  habitual  miscon- 
duct  are  thus  dealt  with,  the  man  being  struck  off  the  strsnffth  of 
hb  original  corps  and  transferred  to  one  in  Algeria.  The  military 
law  of  the  United  States  is  founded  upon  and  proceeds  much  upon 
the  same  lines  as  that  of  England.  (J.  C  P'lX ) 

MILITABY  TACTICS.    SeeWut 

MILITIA.  The  militU  of  the  United  Einfldom 
consists  of  a  number  of  oflftoers  and  men  maintainea  for 
the  porpose  (rf  angmenting  the  militaiy  -strength  of  the 
country  in  case  of  imminent  national  danger  or  great 
emergency.  In  such  a  contingency  the  whole  or  any  ^art 
of  the  militia  is  liable,  by  proclamation  of  the  soTereign, 
to  be  embodied,— tiiat  is  to  say,  pldced  on  active  military* 
sendee  within  the  confines  of  tihe  United  Kingdom.  The 
occasion  for  i«M«^ii«g  tlie  proclamation  must  be  first  com- 
municated by  message  to  parliament  if  it  be  tiien  in  seasioD ; 
if  it  be  not  sitting,  parliament  must  be  called  together 
within  ten  days.  For  the  purpose  of  keeping  the  foice  in 
a  condition  of  military  efficiency,  the  officers  and  men  are 
subjected  to  one  preliminary  training  for  a  period  .not 
exceeding  six  (usually  about  two)  months,  and  further  to 
an  annuid  training  not  exceeding  fifty-six  (usually  twenty- 
eight)  days.  The  force  is  composed  of  corps  of  artillery, 
engineersi  and  infantry.  Infantry  militiamen  are  formed 
into  battalions  constituting  part  of  the  teititorial  regiment 
of  the  locality  of  which  ^e  regular  forces  are  the  senior 
battalions.  The  officers  and  men  when  called  out  are  liable 
to  duty  with  the  regulars  and  in  all  rejects  as  regular 
soldiers  within  the  United  Kingdom.  Of  late  years  the 
men  haye  been  raised  exclusively  by  voluntary  enUstment, 
but  where  a  sufficient  number  for  any  county  or  place  is  not 
thus  raised  a  ballot  may  be  resorted  to  in  oi^er  to  complete 
the  quota  fixed  by  the  queen  in  council  for  that  county  or 
place.  Each  man  is  enlisted  as  a  militiaman  for  the  county, 
to  serre  in  the  territorial  regiment  or  corps  of  the  district. 
The  period  of  engagement  is  not  to  exceed  six  yean^  but 
during  the  last  of  these  years  a  militiaman  majr  ^e  re- 
engeeed  for  a  further  period  also  not  exceeding  six  years. 
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Men  who  illegally  absent  themBelTes  are  liable,  in  addition 
to  paniahment  for  the  offence,  to  make  np  for  the  time  of 
their  absence  bj  a  corresponding  extension  of  their  service. 
The  officers  are  appointed  and  promoted  by  the  crown,  but 
first  appointments  are  given  to  persons  recommended  by 
the  lonl  lieutenant  of  the  county  who  may.  be  approved 
as  fulfilling  the  prescribed  conditions  in  respect  of  age, 
physical  fitness,  and  educational  qualifications.  Since  1877 
the  officers  have  been  permanently  subject  to  military  law. 
The  general  body  of  the  non-commissioned  officers  and  men 
are  so  subject  only  when  called  out  for  training  or  embodi- 
ment At  other  periods  they  have  simply  the  legal  status 
of  civilians,  except  as  re^^urds  a  liability  to  trial  and 
punishment  for  offences  in  connexion  with  enlistment  or 
for  military  offences  committed  while  called  out.  Each 
militia  regiment  has  a  permanent  staff,  consisting  of  an 
adjutant  and  a  small  body  of  non-commissioned  officers  and 
drummers,  to  conduct  the  recruiting  drills  and  ordinary 
business  of  the  corps;  and  the  members  of  this,  permanent 
staff  are  always  subject  to  military  law.  They  mostly 
consist  of  non-commissioned  officers  who  belong  to  or 
have  served  in  the  regular  portion  of  the  territorial 
regiment  Many  of  the  militia  corps  have  their  head- 
quarters at  the  brigade  dep6t  or  local  establishment  of  the 
territorial  regiment,  and  all  are  under  the  general  supervision 
of  the  (regular)  colonel  commanding  the  brigade  dep6t. 
The  area  of  service  does  not  extend  beyond  the  United 
Kingdom;  but  those  who  voluntarily  offer  to  serve  in  the 
Channel  Islands,  the  Isle  of  Man,  Medta,  or  Gibraltar  may 
be  employed  therein.  The  uniform  of  the  officers  and  men 
of  the  nulitia  is  precisely  the  same  as  that  of  the  regular 
corps  with  which  fhey  are  associated,  or  rather  of  which 
they  form  part,  except  that  in  addition  to  the  regimental 
disUnguiahing  mark  they  bear  the  letter  **  M  "  upon  their 
appointments,  to  denote  that  they  belong  to  the  militia 
1x)rtion  of  the  corps. 

As  above  stated,  the  ranks  Of  the  militia  are  usually 
filled  by  voluntary  enlistment;  but  by  a.  statute  which, 
though  temporarily  suspended,  can  be  put  in  force  provi- 
sions  are  made  for  filling  up  any  deficiency  in  the  allotted 
quota  in  any  county,  city,  or  riding  by  beJlot  of  the  male 
inhabitants  if  within  certain  limits  of  age#..  The  enactment 
provides  as  follows: — 

The  ncratsiy  of  state  is  to  aeclare  the  number  of  militiamen  re- 

2idred,  whereapon  the  lord  lieutenant  is  to  cause  meeting  to  bo 
eld  of  the  lieutenancy  for  eadi  subdivision.  To  these  meetings  the 
houaeholdeia  of  each  parish  are4o  send  in  lists  of  .all  male  persons 
hetween  the  ages  of  eighteen  and  thirty  dwelling  in  their  respective 
hooaea.  Before  the  hidlot,  however,  the  parish  may  supply  volun- 
teen  to  fill  up  the  quota,  every  volunteer  so  provided  ana  approved 
Gountinc  as  if  he  were  a  balloted  person.  If  a  deficiency  still 
exists,  the  persons  on  the  lists  shall  be  balloted  for,  and  double  the 
number  of  those  required  to  supply  the  deficiency  shall  be  drawn 
out  Any  parson  whose  name  is  so  drawn  may  claim  exemption  or 
object;  and  the  deputy  lieutenants  settle  the  question  of  his  liability 
to  serve.  From  the  corrected  list  those  who  are  of  the  requisite 
physique  (the  height  is  5  feet  2)  are  enrolled  in  the  order  in  which 
their  names  are  numbered  until  the  quota  is  completed.  If  the  list 
Is  not  soflident  to  fill  the  quota,  another  ballot  in  the  same  manner 
Is  to  be  taken.  Any  balloted  man  becoming  liable  to  serve  may, 
howerer,  provide  a  substitute  who  has  the  requisite  physical  qualifi- 
cations, and  is  not  himself  liable  to  vrve. 

Within  the  general  body  of  the  militia  Is  contained 
toother  having  an  Additional  and  important  obligation  in 
the  matter  of  serrice.  It  is  called  Uie  "nUlitia  reserve," 
and  is  formed  of  men  who  voluntarily  undertake  a  liability 
to  join  the  regular  forces  and  serve  in  any  place  to  which 
they  may  be  cwdered  in  case  of  the  proclamation  of  a  state 
of  imminent  national  danger  or  great  emergency.  In  this 
respect  they  are  in  fact  upon  the  same  footing  as  the  army 
reserve,  and  on  the  ocoasion  of  the  mobilisation  of  1878. 
more  than  20,000  of  these  men  became  part  of  the  regular 
army.    The  present  strength  of  the  militia  reserve  is  a 


little  under  29,000  men,  and  judging  by  past  experience  it 
may  be  computed  that  about  25,000  could  be  at  once 
added  to  the  ranks  of  an  €mny  in  the  field  m  the  event  of 
national  danger  or  emergency.  It  is  to  be  observed,  how- 
ever, that  every  man  thus  added  to  the  regulars  would  be 
taken  away  from  the  eff*ective  strength  of  the  militia. 

There  is  no  statutory  provision  fdr  the  number  of  men 
to  be  maintained,  that  xiumber  being  what  from  time  to 
time  may  be  voted  by  parliament  The  hitest  information 
available  respecting  the  actual  condition  of  the  militia  of 
Great  Britain  relates  to  the  year  1881,  and  that  of  Ireland 
to  1880,  the  militia  of  the  latter  country  for  obvious 
political  reasons  not  having  been  called  out  for  training  in 
1881  or  1882.  Taking  the  militia  of  the  United  Kingdom 
in  1881,  we  find  that  the  establishment,  provided  for  was 
139,501,  of  whom  18,618  were  artillery,  1317  engineers, 
and  119,566  infantry;  Divided  into  ranks,  this  establish- 
ment was  made  up  of  3534  sergeants  and  1260  drummers  of 
the  permanent  staff,  and  of  the  general  body  3909  officers, 
2520  sergeants,  5040  corpora^,  and  123,238  privates. 
The  number  actually  enrolled  was  127,868  of  all  ranks, 
leaving  11,633  wanting  to  complete.  Of  the  number 
enrolled  84,864  belonged  to  Engliidi,  14,138  to  Scotch,  and 
28,866  to  Irish  regiments,  the  numbers  wanting  to  complete 
being  for  ^gland  7420,  for  Scotland  162,  and  for  Ireland 
4051.  As  the  Irish  regiments  were  not  called  out,  our 
information  regarding  the  actual  effective  condition  of  the 
force  as  shown  at  the  annual  training  does  not  include 
Ireland.  With  regard  to  the  English  regiments,  74,945 
were  present  out  of  an  enrolled  strength  of  84,864.  Of 
the  absentees  3144  were  with  and  6775  without  leave. 
In  the  Scotch  regiments,  12,401  appeared  at  the  training, 
and  of  the  absentees  616  were-with  leave  and  1121  with- 
out Of  the  total  establishment  (106,{i84)  for. Great 
Britain,  99,002  were  enrolled,  and  of  those  enrolled  87,346 

Presented  themselves  and  3760  were  absent  with  leav^  and 
896  actual  defaulters.  Of  the  English  regiments  five- 
sixths  and  of  the  Scotch  regiments  two-thirds  were  bom  in 
the  county  to  which  their  regiments  respectively  belonged. 
Of  92,677  men  (for  Great  Britain)  whose  occ^^pationa 
are  disclosed,  17,665  were  artisans,  22,221  mechanical 
labourers,  26,227  agricultural  labourers,  and  26,564  other 
trades.  Speaking  approximately,  more  than  one-half  of 
the  men  were  between  twenty  and  thirty  years  of  age, 
about  4  per  cent,  between  seventeen  and  eighteen,  about 
9  per  cent  between  eighteen  and  nineteen,  and  about  12 
per  cent  between  nineteen  and  twenty,  while  some  20  per 
cent  were  over  thirty  years  of  age.  More  than  one-half 
those  inspected  in  1881  were  between  5  feet  5  inches  and 

5  feet  T  inches  in  height,  about  20  per  cent  were  under  5 
feet  5  inches,  while  only  585  out  of  a  total  of  92,677  were 

6  feet  and  upwards.  '  At  the  date  of  inspection  there  wtre 
296 .  men  in  military  confinement  and  465  in  the  custody 
of  the  civil  power.  On  the  last  occasion  (1880)  on  which 
the  Irish  militia  were  called  out,  upon  an  establishment 
of  32,81*3  and  an  enrolled  strength  of  30,515  the  number 
present  at  the  training  was  26,399,  leaving  706  absent  with 
and  2264  without  leave.  Regiments  numbering  in  the 
aggregate  1146  men  were  not  trained. 

As  distinguished  from  the  regular  forces  or  standing  army,  the 
militia  has  been  described  as  the  constitutional  miUtarv  force  of  the 
country ;  and  its  history  justifies  the  description,  at  least  up  to  a 
recert  period  when  it  lost  its  distinctive  character  and  became  to  a 
great  extent  merged  in  the  regular  army.  It  is  the  oldest  force 
Britain  possesses,  and  in  fact  represents  the  train  bands  of  early 
ytngHab  mstory.  Its  origin  is  to  be  found  in  the  obligation  of  all 
freemen  between  certain  ages  to  arm  themselves  for  the  preserration 
of  thS  peace  within  their  respective  connties,  and  generaUy  for  the 

Eroteotion  of  the  kingdom  from  invasion.  This  obligation,  imposed 
1  the  first  instance  upon  the  individuals  themselves,  became  shifted 
to  the  owners  of  land,  who  were  compelled  to  keep  up  their  propor« 
tion  6t  horses  and  armour  for  the  national  defencs.  «  The  forces  were 
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plaMS  imd«r  tb«  lieatenant  of  the  eonnty,  wnpowered  in  this  respect 
w  a  oommiHion  from  the  crown.    Thu  prerogatiye  of  the  soyereign, 
Which  had  been  in  lome  inatances  a  matter  of  controrersy,  was 
declared  by  statute  shortly  after  the  Restoration.     By  the  same 
statnte  the  militia  of  each  county  was  placed  under  the  lieutenant, 
who  was  vested  with  the  appointment  of  officers,  but  with  a  reserra* 
tion  to  the  crown  in  the  way  of  commissioning  and  dismissal.    The 
cost  of  the  annual  training— for  fourteen  days— fell  upon  the  locsl 
authority.     Offences  sgainst  discipline  were  dealt  with  by  the  dvil 
magistrates,  but  with  a  power  to  the  officers  of  fini^  and  of 
imprisoning  in  default     Upon  this  footing  the  militia  orEnsland 
remained  for  nearly  a  centoiy,  with  the  general  approval  <tf  the 
commQnity.    It  was  recognised  as  an  instrument  for  defence  and 
for  the  preservation  of  mtemal  order,  while  it  was  especially 
popular  from  the  circumstance  that  from  its  constitution  and 
organization  the  crown  could  not  nse  it  as  a  means  of  violating  the 
constitution  or  abridging  the  liberty  of  the  subject     It  was  con- 
trolled and  regulated  in  the  county ;  it  was  officered  by  the  land- 
owners and  their  relatives,  its  ranks  were  filled  by  men  not  depend- 
ing  for  their  subsistence  or  advancement  upon  the  favour  of  the 
oown;  its  numbers  and  midntenance  were  beyond  the  royal  control; 
Ita  government  was  by  statute.    Hflule  the  supreme  command  was. 
distmetly  vested  in  the  crown,  every  practical  security  was  thus 
taken  against  its  use  by  the  crown  for  sny  object  not  constitutionsl 
or  legimnate.     It  was  regarded  as,  and  was,  in  fact,  the  army  of  the 
state  as  distinguished  from  the  standing  army,  which  was  ver^  much 
the  army  of  the  king  personally.    Tne  latter  consuted  of  hired 
soldiers,  and  was  more  toan  once  recruited  by  a  conscription,  con- 
fined, however,  to  persons  of  the  vagrant  class  not  having  a  lawful 
employment,  while  the  former  was  mainly  composed  of  those  having 
a  fbced  abode  and  status.    The  militia  thus  enjoyed  for  many  years 
as  compared  with  the  regular  forces  a  social  as  well  as  a  consti- 
tutional superiority.     About  the  middle  of  the  last  century  the 
militia  was  reconstituted,  with  certain  modifications,  not  involving 
a  sacrifice  of  the  principle  of  its  local  goveiiament,  but  stnngthening 
aomewhat  the  snpervuing  influence  of  the  crown.     Thus  the  king 
directly  appointed  the  permanent  sUff,  and  was  given  a  veto  upon 
the  appointment  and  promotion  of  the  officers,  who  were  to  have  a 
property  qualification.    A  quota  was  fixed  for  each  county,  to  be 
rslaad  hj  ballot  of  those  between  the  ages  of  eighteen  and  forty-five, 
eaeh  paiiih  having  the  option  of  supplying  volunteers  at  its  own 
oost,  and  eaah  man  balloted  being  jpermitted  in  lieu  of  serving  to 
pay  £10  to  provide  a  substitute,     when  called  out  for  service  the 
pay  was  to  Mthe  suna  as  that  of  the  regnlsrs,  and  while  embodied 
or  assembled  for  annual  training  the  officers  and  men  wen  placed 
nnder  the  Mutiny  Act  and  ArticlM  of  War,  with,  however,  a  proviso 
that  in  time  of  trsining  no  punishment  was  to  extend  to  '^ife  or 
limb. "    The  crown  wss  given  the  power  to  call  out  the  militia  in 
esse  of  apprehended  invasion  or  of  rebellion,  and  assodato  it  with 
the  regular,  army,  but  only  upon  the  condition  of  pnviously  in- 
forming parliament  if  then  sitting;  and  if  it  wero  not  sitting^  of 
calling  parliament  together  for  the  purpose.     A  further  and  im- 
portant security  was  established  to  pnvent  an  unconstitutional  use 
of  tiie  mlUtia  m  the  crown:  the  estimate  for  its  training  was  framed 
eadiyear,  not  oy  an  executive  minister  of  the  sovereign,  but  by 
tho  House  of  Commons  itself..    Fpon  the  initiative  of  a  committee 
off  the  House,  an  Act  was  passed  providing  for  the  pay  and  dothing 
of  the  militia  for  the  year.    Upon  this  footing  substantially  the 
militia  of  England  remained  for  many  years,  the  Irish  and  Sootch 
TOil't'—  being  meantime  brought  under  the  same  conditions  by 
various  enactments^     The  force  was  embodied  on  several  occasions 
daring  the  last  and  in  the  early  years  of  the  present  century,  and 
it  contributed  laigely  to  the*army  engaged  in  tne  Peninsula.     From 
180S  to  1818  just  100,000  men,  or  two-fifths  of  those  raised  for  the 
army,  came  from  the  militia.     In  this  way,  however,  it  lost  its 


diatinctivo  character  as  a  defensive  force.  During  the  peace  which 
followed  tho  final  fall^  of  Napoleon  the  militia  was  suffered  to  fall 
into  decay;  and  up  to  1852  it  had  onlv  a  nominal  existence  in  the 
ahane  of  an  effete  permanent  staff  with  no  duties  to  perform.  In 
1858  the  militia  was  nvived  just  in  time  to  enable  it  to  fulfil  most 
valuable  functions.  In  the  war  with  Russia  it  was  embodied  and 
did  garrison  duty  not  only  in  the  United  Kin^om  but  in  the 
Mediterranean  garrisons,  thus  enabling  the  authorities  to  send  most 
of  the  available  regular  troops  to  the  scene  of  hostilities.  It  further 
contributed  many  officers  and  some  30,000  men  to  the  line.  It 
stin  gives  annually  about  8000  recruits  to  the  regulars.  During 
tho  Indian  mutiny  it  filled  scaroely  less  useful  fimctions  when 
again  called  out  It  has  since  then  been  regulsrly  assembled  for 
annual  training;  and  when  it  is  brigaded  with  the  regular  forces  at 
Aldershot  and  other  camps  of  instruction  its  military  aptitude  and 
piofioieni^  have  generally  elicited  the  surprised  admiration  of  pro- 
mrional  soldiers.  In  18/1  an  important  constitutional  change  wss 
made.  It  was  part  of  the  new  army  svstem  inaugurated  in  that 
Tear  that  the  control  of  the  militia  should  be  nmoved  from  the  lord 
ueutenant  cl  the  county  and  vested  wholly  in  the  crown.  It  has 
now  virtually  ceased  to  exist  as  a  distinct  body,  and  is  a  part  of 
the  regular  forces  with  a  limitation  as  to  the  time  and  area  and 


other  conditions  of  service.  Then  is  no  longer  a  regiment  ol 
militia.  The  body  that  would  formerly  be  thus  deecribedis  now  ^ 
collection  of  militiamen  of  a  regiment  lai^ly  compoeed  of  ngulars. 
The  votes  for  the  maintenance  of  the  miUtia  an  now  part  of  tho 
army  eetimates.  The  officers  of  the  militia  and  the  line  are  eligible 
for  duty  with  dther  force,  and  may  sit  upon  courts  martial  indis- 
criminately. This  practical  amalgamation  of  the  old  constitutional 
force  with  the  standing  army  may  appear  theontically  open  to  the 
objection  that  it  is  thereby  placed  under  the  direct  control  of  the 
sovenign.  Bat  the  day  has  passed  when  such  an  olgeotion  could 
have  any  value.  The  fact  of  the  whole  army  being  placed  in  all 
respects  under  the  direct  control  of  a  minister  responsiole  not  only 
to  the  crown  but  to  parliament  is  enough  to  diasipnte  any  constitu- 
tional apprehensions  under  this  hfitd. 

The  only  colonial  militia  that  forms  an  effective  fcroe  is  that  of 
Osnada,  which  is  .organized  as  an  efficient  local  anny.  The 
Government  of  the  Dominion  indudes  a  minister  of  militia  and 
defence.  The  foroe  is  placed  under  the  command  of  a  general 
officer,  assisted  by  an  aojutant-general,  bdonging  to  the  regular 
army  and  appointed  by  the  queen.  The  training  of  the  officen  is 
a  matter  of  special  can,  then  beinff  a  military  couese  at  KingstoUt 
several  of  the  governing  body  ana  professon  of  wnich  an  officen 
of  the  Royal  Artillery  and  Royal  Engineers,  as  well  as  schools  of 
gunnery  and  musket^.  For  military  purpoees  the  Dominion  is 
mapped  out  in  twelve  districta.  The  militia  is  dividad  into  the 
active  and  the  rteerve,  and  the  male  inhabitants  between  the  ages 
of  eighteen  and  sixty,  with  the  usual  exoeptionsL  ^«  liable  to 
militory  service,  the  extent  of  which  varies  with  tne  age  of  each 
man,  the  larger  amount  of  duty  falling  upon  the  younoer.  The 
active  militia  comprises  12  reflunents  of  cavalry,  17  field  and  81 
garrison  batteries  of  artillery  besides  a  mountain  battery,  4  com- 
panies of  euf^eers,  2  mounted  rifle  corps,  07  battalions  of  from  6 
to  10  companies  each  and  16  independent  companies  of  infantry. 
The  uniform  is  for  the  most  part  like  that  of  the  regular  axmy, 
and  the  organisation  and  general  effidency  of  the  whole  body  have 
been  very  favourably  nported  upon.  Although  the  obligations  of 
the  Canadian  militia  an  punly  local,  a  large  number  on  a  late 
occasion  offered  themselves  for  general  service ;  and,  in  the  event 
of  a  war  on  a  lairge  scale,  it  is  Mlieved  that  the  foroe  would  cout 
tribute  a  valuable  addition  to  the  fighting  strength  of  the  imperial 
army.  (J.  a  O'D.) 

MILK  is  the  fluid  secreted  by  the  mammaTy  glands  of 
the  division  of  vertebrate  animals  called  Mammalia,  These 
glands  are  in  a  rudimentary  form  in  the  Monotremes.  In 
Ormihorkynehfu  there  is  no  nipple^  but  the  mouth  and 
tongue  are  closely  applied  over  die  area  on  which  the  duets 
open,  and  the  fluid  i^  withdrawn  by  suction  on  the  part  of 
the  young  and  compression  of  the  gland  by  the  mother. 
In  Echidna  thd  ducts  of  the  gland  open  into  a  small  pouch, 
foreshadowing  the  larger  pouches  of  marsupials.  In 
Marsupials  the  glands  are  more  compact,  and  have  a  greater 
number  of  lobules.  They  are  found  bcdund  the  marsupial 
depressions  or  those  of  the  pouch;  they  are  not  fewer  than 
two  on  each  side  nor  more  than  thirteen,  six  on  each  side 
and  one  midway.  The  ducts,  long  and  slender  during  lacta- 
tion, open  on  a  nipple  which  is  covered  by  a  reflexion  of 
the  skin  at  the  back  of  the  pouch,  thus  forming  a  kind  of 
hood  or  sheath.  The  nipple  is  protruded  beyond  the  hood 
during  lactation,  and  is  much  elongated.  Tkt»  number  st 
these  nipples. bears  a  relation  to  the  number  of  young  at  a 
birth;  tiius  the  kangaroo,  with  one  at  a  birth,  has  isfn 
nipples  (two,  genenJly  tiie  anterior  pair,  being  in  use% 
whilst  the  Virginian  opossum,  which  produces  six  or  more 
at  a  birth,  has  thirteen  nipples.  Rodents  show  a  corre^ 
sponding  provision  for  the  nourishment  of  the  young  in  the 
number  of  nipples.  A  seeming  exception  is  the  common 
guinea-pig,  which  frequentiy  has  ei^t,  ten,  or  twelve  young 
at  intervals  of  two  or  three  months,  and  yet  the  mother 
has  only  two  teats  to  serve  them,  turn  and  turn  about; 
the  original  stock  of  the  domestic  species  breeds^  however, 
only  once  annually,  and  has  but  one  to  two  youngs  so  the 
domestic  variety  is  a  curious  anomaly  due  to  the  artificial 
drcumstances  of  its  life.  In  the  porcupines  there  are  two 
nipples,  one  midway  between  the  fore  and  hind  1^,  and  the 
otiier  midway  between  this  and  the  base  of  the  fore  leg. 
In  the  coypu,  a  creature  often  carrying  its  young  on  its 
back  whilst  it  swims  scross  rivers,  the  teats  project  from 
the  flanks  near  the  shoulders,  and  are  of  ccmsiderable  leng^ 
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80  that  the  young  readily  reach  them.  The  InsecUvora 
have,  as  a  rnle,  more  nipples  than  are  found  in  any  other 
order.  Thus  in  the  tenrec  (CenUtes)  there  are  as  many  as 
twenty-two,  and  they  are  rarely  fewer  than  fourteen, 
spread  out  in  pairs  from  the  pectoral  to -the  inguinal 
legions.  There  are  ten  teats  in  the  common  hedgehog,  six 
to  eight  in  moles  and  shrews,  two  in  sloths  and  armadillos. 
In  Cetacea  there  are  two  long,  narrow,  flat  glands  lying 
between  the  dermal  and  abdominal  muscles,  with  the  sub- 
cutaneous blubber  separating  them  from  the  skin.  The 
peculiarity  of  the  arrangement  in  these  animals,  where 
suckling  is  performed  under  water,  is  the  large  size  of  the 
central  duct,  which  acts  as  a  kind  of  reservoir,  so  that  the 
young  may  obtain  a  considerable  supply  in  a  very  short 
time.  It  would  appear  also  that  when  suckling  takes  place 
the  nose  of  the  young  is  above  the  surface  of  the.  water. 
Among  Ungulates,  in  the  elephant  the  glands  and  teats  are 
between  the  fore  legs;  in  the  rhinoceros  they  are  inguinal; 
in  the  mare  and  ass  the  glandk  are  two  in  number,  and  are 
found  between  the  thighs,  about  9  inches  in  front  of  the 
vulva;  the  tapir  has  two  inguinal  nipples,  the  peccary 
two  ventral  and  two  inguinal,  the  wild  sow  eight  nipples, 
whilst  in  the  domestic  breeds  there  are  at  least  ten,  extend- 
ing from  the  pectoral  to  the  inguinal  regions.  Ruminants 
have  the  glands  aggregated  into  a  round '  mass  in  the 
inguinal  region,  pendulous  in  full  function,  divisible  into 
two  glands,  each  of  which  has  a  large  reservoir.  When  in 
usd  the  teats,  one  pair  or  two  pairs  being  the  number,  in 
connexion  with  the  reservoirs  become  so  large  as  to  receive 
the  special  name  of  "  udder."  All  the  deer  tribe,  camels, 
the  giraffe,  and  all  kinds  of  cows  have  four  teats ;  most 
antelopes  and  the  gazelles  have  two  teats,  whilst  a  few 
antelopes  have  four.  As  to  Camivora^  the  felines  have 
usually  six  nipples ;  the  wolf,  jackal,  fox,  dog  have  usuSlly 
eight ;  the  seals  and  the  v/alrus  have  four,  the  ^otters 
two,  the  weasels  six,  the  bears  six ;  and  in  the  kinki^ou 
(Cercoleptes)  the  number  is  reduced  to  two.  Amongst 
Quadrumana,  the  aye-aye  (Chiromya)  has  only  one  pair  of 
nipples,  about  an  inch  and  a  half  in  front  of  the  vulva ; 
many  lemurs  have  in  addition  to  those  a  pectoral  pair ;  in 
all  the  platyrhine  and  catarhine  Quadrumana  there  is  only 
one  pair  of  glands,  restricted  to  the  pectoral  region.  Here 
the  teats  are  between  the  fore  legs,  and  the  young  clings  to 
the  mother's  breast  in  human  fashion,  but  there  is  no  protru- 
sion of  the  breast  as  in  the  human  being.  (For  further 
details  see  Owen's  Anatomy  of  Vertebrates,  vol  iii.  p.  769.) 
In  the  human  race  the  glands  are  two  in  number,  form- 
ing, along  with  the  skin  and  fat,  two  rounded  eminences, 
one  on  each  side,  on  the  front  of  the  thorax.  They  extend 
from  the  third  to  the  sixth  or  seventh  rib,  and  from  the 
side  of  the  sternum  to  the  axilla.  In  the  centre  projects 
a  small  cojiical  body,  the  nipple.  Around  the  nipple  is  a 
coloured  circle,  or  areola^  which  is  darker  during  pregnancy, 
and  even  in  women  who  have  borne  children  than  in  the 
virgm  state.  The  surface  of  the  nipple  is  wrinkled,  and 
with  a  magnifying  glass  is  seen  to  be  covered  with 
papilhe.  It  is  perforated  by  numerous  openings^  the  mouths 
of  the  nulk  ducts.  The  tissue  of  the  nipple  contains 
numerous  minute  blood-vessels,  and  it  has  at  the  base 
muscular  fibres  arranged  in  conoentfic  circles  and  in 
radiating  bands.  It  has  mudi  of  the  character  of  erectile 
tissue,  as  in  the  corpora  cavemota  of  the  penis^  becoming 
turgid,  firm,  and  prominent  from  excitement  The  base 
of  the  gland  lies  on  the  pectoral  muscle,  a  thin  layer  of 
fascia  intervening.  The  surface  is  covered  with  fat,  which 
gives  it  the  smooth  rounded  outline.  It  is  amply  supplied 
with  blood  by  the  long  .thoracic  artery,  some  other  minute 
branches  of  the  axillary  artery,  the  internal  intercostal 
artery,  and  the  subiacent  intercostals.  '  The  nerves  come 
from  the  anterior  and  middle  intercostal  cutaneous  branches, 


and  the  nipple  is  especially  sensitive.  The  gland  is  com- 
posed of  numerous  lobes  bound  together  by  connective  and 
adipose  tissue,  and  each  lobe  is  formed  of  smaller  lobules. 
Each  lobe  has  an  excretory  duct,  and  these  ducts,  from 
fifteen  to  twenty  in  number,  converge  towards  the  areola, 
beneath  which  they  are  dilated  so  as  to  form  sinuses  from 
^th  to  ^th  of  an  inch  in  calibre.  From  these  sinuses  arise 
the  ducts  t^ch  open  on  the  surface  of  the  nipple.  The 
general  structure  will  be  understood  by  referring  to  the 
accompanying  figures,  along  with  the  description. 


Fio.  1.— Ra]f-dUirniinm«tie  Tiew  of  a  MctloB  throogh  ft  lobnla  of  the  i 


mtry  gUnd,  after  Kloln  {Atta$  ^  BUtoloifp%  Plata  ad.  flg.  1),  mafnlflad  41 
dUtmeten.  «,  a  dact  dlridlng  Into  two  braBehaat  ft,  6,  *,  connactlTa  ttara* 
BttiToanding  and  going  botvoon  tho  vUlmatt  ponehaa  of  tka  gland;  c,  c;<^  Qm 
ponehoa  or  a/f«9ff«C  the  gland,  tha  dots  repraa«Btliif  tbt  caDa  BbIbc  Ihnb 


fio.  1-  A  portion  of  the  nme  gland,  magnlflad  about  400  dlamatan^  itevtaff  mm 
comploto  and  two  Ineomplote  alvaoU.  9,a,a,  abort,  eelnmnar,  aottbaBal  otOa 
lining  the  alrcolna,  each  haTlng  an  oral  or  nmndod  nockfiiai  ^ft,^  epitballnm 
cells,  containing,  next  the  Interior  of  the  alreolaa,  a  milk  ^bala;.<b <^c^ik  milk 
globolae  jl^h  haTO  been  aef  frca  from  epitbeUal  eoDa, 

When  a  dUct  ia  traced  into  the  gland,  it  is  found  to  lab- 
divide  into  smaller  ducts,  and  these  into  still  smaller,  until 
the  smallest  ductlet  is  reached,  round  the  end  of  which  are 
clustered  several  alveoli  or  pouches.  Each  alyeolus  has 
a  wall,  lined  with  epithelium  cells.  In  the  wall  of  the 
alveolus  there  are  capillary  blood-vessels  ^hich  bring  the 
blood  near  the  cells.  By  this  blood  the  oells  are  nourished. 
There,  is  a  minute  cavity  in  the  centre  of  each  alveolus  into 
which  cells  or  their  products  can  aocumulate.  There  can 
be  no  doubt  that  the  formation  of  the  milk  ^obole  takee 
place  in  these  cells.  Whilst  milk  is  not  being  formed  the 
cells  have  a  granular  appearance,  and  the  lumea  or  central 
cavity  of  the  alveolus  is  small ;  but  during  secretion  the 
cavity  is  enlar^  and  shows  a  few  mi|k  ^obnlee,  whilst 
one  or  more  milk  globules  can  be  seen  in  the  interior  of 
thj»  cell  If  the  milk  globule  in  the  cell  be  vefy  large,  the 
nucleus  of  the  cell  is  pressed  outwards  and  the  protoplasm 
of  the  cell  is  reduced  to  a  thin  covering;  over  ue  ^obnle, 
at  this  stage  presenting  a  striking  resemblance  to  a  fat 
cell  containing  an  oil  ^obule.  Thus  each  milk  globule  ia 
formed  in  the  protoplasm  of  the  epithelium  cell,  and  even 
at  an  early  stage  eadi  milk  ^obule  oonsisti  of  a  minute 
drop  of  fat  or  oil  surrounded  by  a  thin  albuminous  envelope. 
It  has  not  been  clearly  ascertained  whether  epithelial  ceUs^ 
after  having  secreted  milk  ^obules,  degenerate  and  fall 
off,  or  whether  they  have  the  power  of  qecting  the  milk 
globules.    The  fluid  constituenti  of  milk  (water  hoUUng 
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nits  in  fiblution)  may  be  aepantacl  from  the  blood  by  t 
kind  of  filtrati<fki  nnder  blood  preasurei  as  is  the  case  in 
other  secretoiy  processes.  The  origin  of  the  sogar  of  milk 
and  of  the  casein  is  nnknown.  (For  a  description  of  the 
minnte  stmctare  of  the 
milk  gland,  see  Klein's 
Atku  qf  Histclogy^i^. 
300,  imd  reTerences.) 
At  the  beginniog  of 
lactation  the  nuU:  is 
rich  in  large  irregularly- 
formed  corpuscles  (fig.3, 
a,ay€^  <Salled  cdo^ftrym 
corpnades.  These  are 
contractile  bodies,  slow- 
ly changing  their  form 
and  squeezing  out  the 

oily  particles.      At  fint  As.  a^AdroyofmnkmtgBlSedaoOdlMBeUn. 

diey  are  the  only  bodies  «,«,«,«i««»ioiioofpiMck«. 

present^  but  they  are  soon  replaced  by  the  ordinary  milk 
globules.  Such  ^obnles  haTe  bri^t  refractiye  edges, 
the  sorfiBice  is  smooth,  they  vaiy  in  size  from  ^^^th  to 
p^ih  of  an  inch  in  diuneter,  and  each  consists  of  a 
drqp  of  fatty  matter  surrounded  by  a  layer  of  albumen 
("i^cheraon's  membrane  "). 

A  secretion  of  milk  takes  place  in  newly-born  children, 
from  the  fourth  to  the  eightii  day,  and  also  in  rare  cases 
in  men  (Hermann's  jPAymo/o^y,  p.  158).  During  gestation 
in  the  human  being  the  mammary  glands  increase  in  size ; 
immediately  after  the  bsrth  of  the  child  actiye  secretion 
commences;  and  usually  it  is  on  the  stoppage  of  the  secre- 
tion, ten  months  aftennirds,  that  the  process  of  menstrua- 
tion, which  has  been  anested  by  impregnation,  again  is 
re-established. 

The  secretion  of  sulk  is  undoubtedly  affected  by  the 
perrons  system,  as  is  shown  by  fear  or  mental  distress 
arresting  or  injuring  the  quality  of  the  secretion,  and  by  the 
''  rush  "  or  feeling  of  fulness  in  the  breast  experienced  by 
the  mother  when  the  child's  mouth  touches  the  nipple,  or 
eyen  when  she  sees  her  offspring.  The  nervous  mechanism, 
iiowever,  is  unknown,  as  it  has  been  observed  that  secretion 
may  continue  even  after  section  of  all  the  nerves  known  to 
pass  to  the  gland.  The  nature  of  the  diet  has  a  marked 
influence  on  the  quality  of  the  secretion.  Thus  the 
amount  of  caseui  and  of  fat  is  greater  during  an  animal 
than  during  a  vegetable  diet  Fatty  foods  do  not  seem  to 
increase  the  amount  of  fat  or  butter ;  an  ample  supply  of 
carbo-hydrates  (starches  and  sugars)  increases  the  amount 
of  sugar.  These  facts  indicate  that  most  if  not  all  of  the 
oonstituents  of  milk  are  formed  from  changes  in  the  pro- 
toplasm of  the  epithelial  cells.  In  <eome  women  the  milk 
18  deficient  in  fat  and  casein,  and  consequently  is  less 
nutritious.  Prolonged  lactation  diminishes  the  amount  of 
£at  and  sugar  without  materially  affecting  the  amount  of 
albuminous  matter;  but  the  milk  is  less  nutritious  and  is 
unfit  for  the  child.  The  jDccurrence  of  menstroation  during 
lactation  also  deteriorates  tha  milk.  (/.  a  x.) 

Milk  a»  Food. 
The  milk  of  various  domesticated  animals  is  more  or  less 
used  by  man  for  food.  The  milk  of  the  cow,  which  may 
be  taken  as  typical  of  all  others,  and  is  indeed  by  far  the 
most  important  and  valuable  of  all,  is^  when  newly  drawn, 
an  opaque  white  fluid,  with  a  yelhywish  tinge,  soft^  bland, 
and  sweetish  to  the  taste,  and  possessed  of  a  faintly  animal 
odour.  This  odour,  according  to  Sbhreiner,  is  due  to  the 
presence  of  sulphuretted  hydrogen,  and  disappears  after  a 
riiort  exposureb  The  speolfic  gravity  of  milk  ordinarily 
noMfrom  1*039  to  1*033,  very  seldom  reaching  1*035  or 
ftmg  80  low  aa  1027.    In  chemical  oonstitation  it  con- 


sists of  an  emulsioB  of  fatty  globules  (cream)  !n  a  watery 
alkaline  solution  of  casein,  and  a  variedly  of  sugar,  pteuliar 
to  milk,  Cfldled  lactose.  The  fat  (which  when  ssparated  we 
know  as  butter)"and  the  lactose  constitute  the  carbonaceous 
portion  of  the  milk  regarded  as  food.  Th^  casein,  which 
forms  t^e  principal  constituent  of^heese,  and  k  certain 
proportion  of  albumen  which  is  present,  form  the  nitro- 
genous, while  the  complex  saline  substances  ■  and  water 
are  the  mineral  constituents.  These  various  substances  are 
present  in  the  proportions  which  render  milk  a  perfect  and 
typical  food  suitable  to  the  wants  of  theyoung  of  the 
various  animals  for  whom  it  is  provided  by  nature.  The 
milk  of  all  ft^jmi^la  so-  far  as  is  knowp,  contains  them, 
although  they  are  present  in  somewhat  different  propor- 
tions. It  is  probable  that  the  milk  of  ruminants  possesses 
certain  physical  and  physiological  distinctions  from  that  of 
non-ruminant  animals,  which  will  account  for  the  virtues 
attributed  to  the  milk  of  the  ass  and  mare.  The  following 
table  exhibits  the  chemical  constitution  of  the  kinds  of 
milk  most  frequently  used  by  man : — 


o„.      , 

Goat. 

Kirt.t 

Man. 

Afi. 

Himiaa 

II 

1 

1 

1 

1 

I'i 

1 

Water 

Fat 

86-87 
8-60 

I4-76 

4-00 
0*70 

87-00 
4-00 

4-10 

4-28 
0*62 

84*48 
6-11 

8-94 

4-68 
0-79 

8^70 
4-46 

'616 

6-78 
0-96 

90-810 
1-056 

1-968 

6-286 
0-8.69 

91-66 
0-11 

1-82 

6-08 
0-84 

88-02 
2-90 

1-60 

7-08 
0-81 

Caaeln  and 
albumin... 

ir.:::::::: 

In  addition  to  these  constituents  milk  contains  small  pro- 
portions of  the  gases  carbonic  acid,  sulphuretted  hydrogen, 
nitrogen,  and  oxygen,  and  minute  quantities  of  o&erprin* 
ciples,  the  constant  presence  and  essential  conditions  of 
which  have  not  been  determined.  These  consist  of  galactin 
and  lactochrome,  substances  peculiar  to  milk,  discovered 
by  Winter  Blyth,  with  certain  animal  principles  such  as 
leucin,  pepton,  kreatin,  tyrosin,  &c.  The  salts  in  milk 
consist,  according  to  the  average  of  numerous  analyses  by 
Fleischmann,  of  the  following  constituents: — 

Potaah 17-84 

Hagn^ 4-07 

Ferrio  oxide 0-62 


Phoaphorio  acid 28-81 

Chlorine 16*84 

Lime 27-00 

Soda 10-00 


Milk  thus  is  not  to  be  regarded  as  a  definite  chemical 
compound  nor  even  as  a  mixture  of  bodies  in  fixed  and 
invariable  proportions.  Not  only  does  the  milk  of  different 
races  and  breeds  of  cows  vary  within  comparatively  wide 
limits ;  the  milk  of  the  same  animal  is  subject  to  -extensive 
fluctuation.  The  principal  causes  of  variation  in  the 
individual  are  age»  period  of  lactation,  nature  and  amount 
of  food,  state  of  health,  and  treatment,  such  as  frequency 
of  miUdng,  Aa  The  following  table  indicates  the  rango 
of  normal  variations: — 

Water 90H)0to  88-65 

Fst 2*80  „    4-60 

•ndalbomin 8*80,,    6'66 

8-QO  „    6-60 

070,,    C«0 

The  average  quantity  of  milk  yielded  by  oows  is  also 
highly  variable,  both  in  individiials  and  bzeedsi  As  a 
rule  tiie  smaller  breeds  of  cows  yield  a  small  amount  of 
milk  rich  in  cream  (butter  fat),  while  the  yield  of  the 
larger  breed  is  greater  in  quantity,  but  oompaiatively 
deficient  in  cream.  A  good  milch  cow  should  yield  in 
a  milk-giving  period  of  from  eight  to  nine  months  about 
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^  Bwe's  milk  is  exfteedtegly  vaiiabAe^  espekdallj  Sn  its  peroantage  of 
fkt  Tht  above  analTsls  Is  one  of  nine  dv  Dr  Yoeloker,  in  which 
the  fat  WIS  focmd  to  raaae  ffom  shout  2  to  I2|  jcr  cent.  ^  ^  — 
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500  gallons  of  milk,  from  wluch  nearly  500  lb  of  cheese 
or  200  lb  of  butter  would  be  obtainable. 

Dairy  Treatment, — Cows  are  commonly  milked,  by  hand 
two  or  three  times  a  day.  A  milking  machine  of  American 
origin,  which  was  introduced  about  the  year  1862,  has  been 
entirely  abandoned.  The  milk  should  be  drawn  from  the 
animaU  in  as  clean  a  condition  as  possibly  but  hotwith- 
standing  every  precaution  some  amount  of  hair  and 
epithelial  and  other  animal  ddbris  invariably  enters  the 
milk-paiL  It  has  therefore  to  be  immediately  strained 
through  a  sieve  with  fine  wire-cloth  or  hair  strainer.  As 
milk  is  peculiarly  susceptible  of  taint,  and  absorbs  odours 
of  all  lands  with  great  avidity,  it  is  of  the  utmost  con- 
sequence that  all  vessels  in  which  it  is  placed  or  kept 
should  be  so  made  as  to  be  easily  purified  and  that 
they  should  be  kept  scrupulously  clean.  In  Switzerland 
milk  is  strained  with  most  beneficial  effect  through  sprigs 
of  washed  fir  tops,  which  inserted  loosely  and  uprightly 
into  the  hole  of  a  funnel  arrest  all  hair,  skin,  clots,  and 
slimy  matter  on  the  acicular  leaves.  The  milk  drains 
through  in  a  dean  condition  with  a  fresh  slightly 
aromatized  flavour  favourable  to  its  keeping.  A  fre^ 
sprig  is  used  on  each  occasion  of  straining  nulk,  so  that 
there  is  fr^om  from  the  risk  of  taint  which  arises  through 
the  use  of  imperfectly  cleaned  wire  gauze.  The  milk  must 
be  removed  from  the  cow-house  as  quickly  as  possible; 
and,  if  intended  for  use  as  new  milk  and  for  sale  in  the 
neighbourhood  of  the  dairy,  it  may  at  once  be  put  up  for 
delivery.  But  if  it  has  to  travel  a  distance,  or  if  it  Lb  to 
be  kept  for  creaming  or  cheese-making,  it  should  be  rapidly 
cooled  down,  an4  kept  in  a  cool  airy  milk-room  if  prac- 
ticable, surrounded  with  fresh  cold  water. 

The  ordinaiy  method  of  separating  cream  either  for 
direct  use  or  for  butter  making  is  by  allowing  it  to  form 
on  the  surface  and  skimming  it  off  with  a  broad  flat  spoon; 
but  ingenious  adaptations  of  centrifugal  machines — of 
which  Laval's  separator  is  one  of  the  best  known — have 
been  introduced  for  the  purpose  of  effecting  the  rapid  and 
complete  separation  of  tiie  cream.  The  centrifugal  force 
of  such  maciiines  throws  the  denser  portions  of  the  fluid 
towards  die  sides  of  a  rapidly  revolving  cylinder,  collecting 
the  cream  on  an  inner  layer,  which  is  carried  off  by  one 
channel  while  the  impoverished  milk  escapes  by  another. 
The  Laval  separator  gives  very  rich  cream,  as  will  be  seen 
from  the  following  analyses  by  Voelcker : — 


Orttnuy 
CrMin. 

Cream  by 
Separator. 

Skimmed  Milk 
b  J  Ural 
Separator. 

OrtlMiy 

Skimmed 

MUk. 

Water 

77-80 

15-46 

8-40 

8-15 

0-70 

66-12 
27-69 

8-08 
0-47 

90-82 
0-31 
8*81 
4-77 
0-79 

89-25 
1-12 
8-69 
6-16 
078 

Batter  fat 

Casein 

Milk  sugar 

Mineral  matter 

After  being  kept  some  time,  depending  principally  on 
the  temperature  at  which  it  is  maintained,  milk  begins  to 
turn  sour  owing  to  the  formation  of  lactic .  acid,  by  a 
process  of  fermentation,  at  the  expense  of  the  lactose  or 
milk  sngar.  The  add  so  developed  causes  a  coagulation 
of  the  casein,  and  the  milk  separates  into  a  solid  white 
curd,  and  a  thin  transparent  yellow  milk  serum  or  whey. 
These  changes  can  to  a  certain  extent  be  artificially  pro- 
duced, hindered,  and  controlled.  The  following  are  the 
results  of  analyses  by  Fleischmann : — 

Constituents  of  100  Farts  of  Stoeet  Milk. 

8 '66  butter. 

S0*00  cream. {  16*80  buttermilk. 

0-14  loss. 

7-93  curd. 

71-45  whey. 

0  82  loss. 

0*80  loss ^ '    0*80  loss. 


7970  skimmed  milk..., 


SOaiits  CwiposUiffu,  ^  UOk  and  U»  Product, 


Water. 

Fat. 

Casein. 

Albumin. 

SCQk 
Sefir 

Alt 

Whole  milk 

87 -SQ 
77-80 
90-34 
14-89 
91-00 
59-80 
94-00 

8-98 
15-45 
1-00 
82-02 
0-80 
6-43 
0-35 

8-02 
8-20 
2-87 
1-97 
8-60 
24-22 
0-40 

0-40 
0-20 
0-45 
0-28 
0-20 
S-58 
0-40 

4-30 
815 

o-rt 

Cream .........w.*.. 

Skim-milk 

4-68    07!' 
0-28    0-M 
8 'SO    OTi 

Batter 

Buttermilk. 

Curd 

5  "01    l-"^! 

>Vhey 

4*55    '••'' 

... 

The  simplest  and  most  advantageous  form  in  vhkb 
milk  can  be  disposed  of  as  a  commercial  product  is  by  v^^ 
sale  as  sweet  or  new  milk,  and  it  is  in  this  manner  th&t 
the  greater  proportion  of  the  milk  produced  within  the 
reach  of  large  centres  of  population  is  disix)6ed  of.  Xev 
milk,  cream,  and  skimmed  milk  are  the  only  primary  fonnj 
in  which  milk  is  sent  into  the  market.  Cheese  ard 
Butter  have  been  dealt  with  in  separate  articles  (7.7.). 
Whey,  the  yellow  liquid  remaining  after  the  separation  ol 
the  curd  in  cheese  making,  is  a  source  of  milk  sugar, 
employed  to  a  limited  extent  in  pharmacy ;  but  it  is  piio- 
cipally  used  for  feeding  pigs,  llie  buttermilk  which  re- 
mains after  separating  butter  is  a  most  wholesome  aod 
nutritious  article  of  food. 

Preservation  </  J/t7i(r.— The  nnmeroof  methodi  which  have  hen 
proposed  for  the  preservation  of  milk  in  a  condition  fit  for  ucoTer 
a  lengthened  period  rcsolro  themselves  into  (1)  chemical  trcabmcst 
with  alkaline  salts  and  antiseptic  bodies,,  (2)  physical  trcatmeot, 
such  as  cooling  or  icing,  boiling,  and  aeration,  and  (8)  condensatia 
\rith  or  without  the  addition  of  a  prescrvatiro  a^nt  All  sy^fDi 
of  preservation,  however,  are  subject  to  serious  dLsadvantages  dther 
from  their  servinc  their  purpose  for  too  limited  a  time,  or  thei 
interfering  with  tne  natural  constitution  and  properties  of  tlM 
milk.  Of  all  preservatives  cold  is  the  most  cfRacnt  and  lost 
objectionable.  It  has  been  shown  by  Sozhlct  {Dinfjltr's  PclyUd. 
Journal,  ccxxiiL  829)  that  milk  cooled  by  ico- water  remains  svai 
and  unaltered  for  fourteen  days,  but  after  that  tims  acmum  -. 
rancid  taste.  After  twenty -eight  days  it  coagulates  on  ooCir: 
owing  to  the  presence  of  acids  resulting  fh>m  the  OKidation  of  tl 
cream,  and  in  thirty -four  days  it  coagulates  even  in  the  ice-valr. 
It  is  also  foimd  that  milk  which  has  undergone  aeration  vit^ 
atmospheric  air  has  its  keeping  properties  much  improrcd.  Tbc 
aeration  is  effccte<l  by  allowing  the  milk  to  fall  from  some  hctpJ; 
in  a  state  of  fine  division  by  passing  it  through  the  meslics  0!  1 
sievs.  By  another  method  air  pooled  by  passing  over  ice  is  blovi 
through  tne  milk. 

^tilk  keeps  sweet  for  a  longer  time  when  boileil,  but  the  smell. 
taste,  and  other  properties  are  alTcctcd,  partly  owing  to  the  cs:ai» 
of  gases  mixed  with  it  when  frcsli.  Tlie  unpleasant  flaronr  com- 
municated bv  boiling  can  bo  avoided  if  the  action  takes  plsee  ic  1 
closed  vessel  anc  Uie  milk  is  Immediiitcly  cooled  dou-a  id  ^ 
refrigerator  connected  theiowith.  In  the  case  of  any  saspicioaoT 
taint  in  milk  either  from  disease  in  the  cow,  contaminatiofi  t^ 
unhealthy  persons,  or  the  use  of  infected  water  in  cleaning  resels. 
boiling  is  also  strongly  to  be  recommended,  as  it  eirectn&U} 
destroys  the  germs  oi  disease,  in  the  carr}'ing  and  spreading  ot 
which  milk  is  a  most  active  agent  It  is  with  the  utmost  difliccltj 
that  boiled  milk  can  be  coagulated  by  means  of  rennet;  but  1/ 
treatment  with  acid  it  coagulates  more  rapidly  and  freely  thio  >^ 
unboiled. 

Of  the  various  chemical  compounds  whidi  have  been  siigg«te] 
and  more  or  less  used  for  prcscnMng  milk,  the  most  snccc»f<ii 
hitherto  has  been  salicylic  acid,  t*  lich  has  the  advantage  of  bein; 
tasteless  and  inodorous.  By  bris  vly  stirring  in  rather  Ics3  than  S 
grains  to  a  pint  of  milk,  it  can  be  kept  liquid  and  sweet  in  s  tern* 
perature  of  from  65*  to  68*  Fahr.  for  twelve  hours,  and  at  55'  Fah'- 
lor  a  whole  day.  If  4  ffrains  be  used  to  a  pint,  coagulation  in  ^ 
higher  temperature  is  delayed  from  two  or  three  daj-s,  and  at  t)/e 
lower  temperature  the  milk  may  be  kept  good  from  tlirce  to  firr  dsri 
Boracic  acid  and  borax  are  also  employed  by  dairymen,  tbc  Icrma 
being  known  as  glacialine  salt.  The  presence  of  any  chemical  aoti- 
septic  in  milk  is,  however,  at  best  a  matter  of  doubtful  advanta^ 

Condaisaiion. — Jtlilk  is  now  treated  on  a  large  scale  by  a  ]iio«::s 
of  concentration,  the  product  of  which  comes  into  tlio  market  iii 
two  forms — as  **  plain  condensed  milk  "  and  as  "  prc»er>'cd  milt 
Tlie  credit  of  originatiuff  the  industry  is  due  to  Mr  Gail  DorJrucf 
White  Plains,  Kcw  Yowc,  who  Ix^n  his  experiments  about  15^?- 
In  1851  he  introduced  his  plain  condensed  milk,  which  iduir.|-f 
milk  from  which  between  three>fourtlis  and  four-fifths  of  tbctiitif 
has  been  removed,  and  in  1861  he  rendered  important  scnicn  i» 
the  army  in  the  field  J?y,,ft^i»pjyjpg,p50|orv^  mi^jfc'hidi  vw  w 
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«ffMt  mX3X  ifanfluly  coneentrstod,  with  a  woportton  of  nigar 
•dded,  and  hennetically  sealed  in  tin  cans.  The  mannlactuTe  was 
tnmsplantsd  to  Switzerland  in  1865,  after  which  condensing 
&etoriea  were  established  in  England,  Ireland,  Denmark,  Bavaria, 
Norway,  and  elsewhere.  With  the  introduction  of  the  condensing 
trada  mere  has  also  been  associated  the  factory  sTstem  of  dealing 
with  dairy  prodoeta,  by  which  the  milk  of  many  dairies  is  carried 
to  ona  centre  and  dealt  with  either  for  condensing  or  for  cheese  or> 
hotter  making.  The  following  epitome  of  the  process  of  condens- 
ing  milk  is  from  a  paper  by  Mr  Willard  of  Cornell  nnirersity, 
New  York  (Jour,  Bay.  Agric  Soc,  2d  series,  vol  TiiL,  1872). 
The  milk  when  received  at  the  factory  is  first  passed,  he  says, 
"  through  a  strainer  to  the  receiving  vat ;  from  this  it  is  conducted 
off,  ^ing  through  another  strainer  into  the  heating  cans,  eaeh 
holding  inx>ut  20  gallons  ;  tbese  cans  are  set  in  hot  water,  and  the 
Bilk  is  held  in  them  till  it  reaches  a  temperature  of  160*  to  175* 
Fahr. ;  it  then  goes  through  another  strainer  into  a  lai^  vat»  at 
the  bottom  of  wnidi  is  a  coil  of  copper  pipe,  through  which  stesm 
is  conducted,  and  here  the  milk  is  neated  up  to  the  boillnff  point 
Then  ths  best  quality  of  white  granulated  sucar  is  added,  in  the 
proportion  of  1|  lb  of  sugar  to  the  gallon  of  miUc,-when  it  is  drawn 
into  this  Tacnum>paa  having  a  capacity' of  condensing  8000  (quarts 
or  more  at  a  time.  The  milk  remains  in  the  vacuum-pan  subjected 
to  steam  for  about  three  hours,  during  which  time  about  75  per  cent 
of  its  bulk  in  water  is  removed,  when  it  is  drawn  off  into  cans, 
holding  40  quarts  each.  The  cans  are  only  partially  filled,  and  are 
than  set  in  a  large  vat  containing  cold  water,  the  water  IniiDg  of  a 
height  equal  to  that  of  the  milk  in  the  cans.  Here  it  is  stirred 
until  the  temperature  of  the  condensed  fluid  is  reduced  to  a  little 
below  70*;  it  is  then  turned  into  large  drawing-cans  with  fauoeta, 

in  order  to  &cilitate  the  filling  of  the  small  cans holding 

1  lb  aaeh,  which  are  immediate! v  soldered  to  exclude  the  air." 

In  the  case  of  plain  oondensed  milk  the  concentration  is  usually 
carried  farther  than  is  practised  in  preparing  the  preserved  milk,  it 
being  evaporated  down  to  between  one-fourto  ana  one-fifth  of  the 
original  bulk.  It  is  not  put  up  in  sealed  tins,  being  intended  for 
immediate  use,  and  keeps  sweet  only  for  a  few  days,  varying  with 
the  state  of  the  weather,  whereas  the  sugared  milk  in  sealed  cana 
keeps  for  years.  The  large  amount,  however,  of  cane  sugar  added 
to  preserved  milk  seriously  disturba  its  balance  of  proportion  as  a 
peneet  food,  and  renders  it  unfit  to  be  used  alone  in  a  dilute  state 
as  a  substitute  for  mother's  milk  by  infants,  a  purpose  for  which  it 
h  largely  employed.  It  should  also  be  observed  that  the  relative 
propwtion  or  fiat  is  small,  the  milk  beinf  partially  skimmed  before 
It  is  operated  on,  so  that  the  statement  tnat  preeerved  milk  diluted 
with  a  small  proportion  of  water  is  equal  to  eream  is  not  to  be 
ndied  on.  Pneerved  milk,  rich  in  cream,  has  always  a  more  or 
loss  xancid  oily  taste,  and  cannot  be  obtained  so  sweet  and  even  in 
flavonr  as  that  laigely  donrived  of  £st  Aooording  to  a  German 
latent  of  E.  Klebs  in  Prague,  plain  condensed  milk  mav  be 
preserved  by  adding  to  every  lOO  litres  of  the  original  milk  a 
solution  of  50  graina  of  benzoato  of  magnesium  in  one  litre  of 
water. 

AduUtration. — Piactically  the  invariable  mode  of  sophisticating 
milk  for  aale  consists  in  the  addition  of  water  and  in  the  subtrao- 
tion  of  cream,— in  other  words,  passing  off  skimmed  or  parUy 
skimmed  as  new  miUc  Now  snd  again  there  are  foimd  certain 
little  refinementa  on  these  simple  frauds,  such  as  adding  a  quantity 
of  sugar  to  correct  the  specifio  gravity,  flour  or  starch  to  incsMse 
opacity,  and  a  touch  of  colouring  matter  to  cover  the  bluish  tinge 
whifi^  would  betrav  akimmed  milk.  In  the  United  Kingdom  no 
official  standard  of  what  constitutes  pure  miA.  has  been  promul- 
gated, but  the  so-caUed  Somerset  House  standard  hM  been 
geneiaUy  reoognisad  in  law  courts.  According  to  this,  new  milk 
should  contain  as  a  minimum  of  solids  not  fat  8*6  per  cent  and  of 
(at  2 '5  per  cent,  and  of  water  a  maximum  of  88*9  per  cent  The 
moat  satisfactory  manner  of  discovering  the  probable  genuineness 
of  a  sample  of  milk  is  by  chemical  anuysis  carried  sufficientiy  far 
to  determine  the  amount  of  fat  and  of  other  solids  present 
Kumerous  attempto  have  been  made  to  place  in  the  hands  of  dairy- 
men, dealers,  and  consumers  of  milk  a  trustworthy  method  of 
estimatiJig  tae  condition  and  value  of  the  article  by  simple 
qnsatitive  teste  for  cream  or  fat-^t  once  the  most  vsluable  con- 
stituent and  one  tiie  presenoe  of  which  in  average  proportion  is 
indicative  df  the  quality  of  the  whole.  The  simplest  but  at  the 
same  time  the  least  trustworthy  and  efllcient  method  is  bv  means 
of  the  so-called  "  creamometor,**  which  oonsiste  merely  of  a 
graduated  glasa  tube  in  which  a  measured  amount  of  milk  is  placed 
and  the  amount  of  cream  it  throws  up  is  read  off  by  means  of  the 
scale.  Specifio  gravity  determinations  liave  by  themselves  no 
signifloanoe,  seeing  mOk  deprived  of  ite  cream  can  by  dilution  with 
water  be  brought  to  correspond  exaotiy  with  the  original  milk. 
But  by  a  combination  of  two  methods, — first  teking  the  specifio 
gravi^,  next  observing  tiie  yield  of  cream  by  the  "  creamometer," 
and  fuially  taking  the  specifio  gravity  of  the  milk  deprived  of 
orsam,  regard  being  had  to  the  temperature  of  the  milk  in  these 
^bssrratioiii,  an  approsimatsly  accwate  idea  of  the  value  of  a 


sampis  may  be  obtained.  Amonff  SD-ealled  ''laetoeeopes^*  ths 
operationa  of  which  are  based  on  tiie  fact  that  mnir  rf^h  jn  cnna 
is  a  much  more  opaque  fluid  than  that  from  which  cream  has  been 
taken  or  to  which  water  is  added,  that  invented  by  Prelbsof 
Feser  of  Munich  is  one  of  the  simplest  and  most  ossfuL  It  coxk 
siite  of  a  glass  tube  open  at  the  upper  <nd  and  attenuated  at  its 
lower  extremity^  Into  this  nanower  portion  ii  ftised  a  sma& 
cylindrical  rod  of  opaque  milk  glass  on  which  black  linss  am 
marked.  These  lines  are  invisible  when  the  lower  portion  of  the 
tube  is  filled  with  a  measuredquantity  of  milk,  but  on  addition  ol 
water  they  become  visible.  Wnen  the  black  lines  become  by  the 
gradual  admixture  of  water  perfectiy  distindL  the  richness  of  ths 
milk  in  cream  globules  is  indicated  by  the  heijdit  to  whidi  the 
mixture  of  milk  and  water  has  riseu  in  ths  wide  portion  of  tiie 
tube,  which  has  engraved'  on  it  a  scale  showing  on  one  side  11m 
amount  of  water  added  and  on  the  other  the  proportioB  otf  cream 
equivalent  to  the  transparency  resulting  from  such  additton. 

8UUuiici,—ln.  the  year  1878  it  was  calculated  hjViJ,a  Hortoii 
that  the  totel  yield  of  milk  from  the  2,250,000  oows  and  hcifexs 
in  milk  or  in  calf  in  England  and  Scotland  amounted  to  about 
1,000,000,000  gallons  yearly.  He  sssumed  that  about  ono-afxth  of 
that  quantity  (167,000,000  sallons)  went  to  feed  ealves,  an^  that 
the  daily  consumption  of  the  population  was  1,000,000  gsllons^ 
being  rather  more  than  a  quarter  of  a  pint  per  head,  which  aooonnte 
for  865» 000, 000,  .still  leaving  468,000,000  gallons  to  be  vsed  tat 
butter  and  cheese  making.  Two-thirds  of  this  qoaatitr,  or 
812, 000,000  gallons,  Hr  Morton  assumes  wss  used  tor  iiliaJMe  iiisVliig^ 
yielding  2,800,000  cwts.  of  cheese  (rather  less  than  lib  per  gdkm 
of  milk),  and  ths  remainder,  156, 000,000  gallons^  of  milk  devoted  to 
butter-makiug  would  ^eld  680,000  lb  of  butter,  or  1  lb  of  butter 
for  every  21  pinte  of  milk.  In  these  figuree  no  soooont  is  taken  of 
Ireland,  whence  at  that  period  there  were  sent  to  Enf^d  hlons 
yearly  8,500,000  lb  of  salted  butter.  In  June  1882  the  nun^ber  of 
cows  and  heifers  in  milk  and  in  calf  in  Great  Britain  did  not  vary 
greatiy  from  tho  number  on  which  Mr  Morton's  estimato  for  187^ 


«M   imocu,  being  2,267,175.  whUit  in  Ireland  the  m.   .» 

1,898,905,  making  the  total  for  the  United  Kingdom  t,W2,V17. 
If  we  teke  approximately  Mr  Morton's  data  as  the  bsais  of  eslnb 
lation,  the  8,682,817  milk  cows  and  heifers  in  the  United  Xin|^ 
dom  would  yield,  at  440  ^Uons  per  head,  1,620,219,480  gaUons 
of  milk.  Further,  assuming  that  one-sixth  of  this  is  oonsume4 
by  calves,  one-third  consumed  bv  population,  one-third  used  Sot 
cheese-making,  and  one-sixth  used  for  butter-making,  wa  have  as 
the  yield  of  cheese  4,846,000  cwtsi  and  as  the  yield  of  butter 
920|500  cxrts.  As  Ireland  is  much  more  a  bntter-prodnelqg  than  a 
cheese-yielding  country,  the  quantity  of  cheess  isads  is  pcobabljf 
overestimated  in  theso  figures^  and  tha  amount  of  batter  made  is 
correspondingly  undersUted.  To  bring  out  tho  eonsamptioB  of 
dairy  producte  for  the  year  the  following  Imports  must  be  added: — 


Cwta. 

TsfaHL 

iM,74t,S6a 

U,SI9^ 

Thus  we  find  the  total  supply  of  oheese  to  the  United  Kingdom 
in  1882  was  6,538, 495  cwts.,  and  of  butter  the  supply  %aa  8.087,428 
cwta.  Estimating  the  home  produce  of  both  artioles  at  the  asms 
value  as  the  importe,  the  oheese  supply  cost  £18,820,000,  and 
the  butter  £16,150,000.  Adding  to  these  the  probable  cost  of  the 
milk  consumed  as  such  (ssy  550,000,000  gallons  at  Is.  per  gsJlon 
-£27,500,000),  we  have  for  the  year  1882  in  round  numbers 
£62,000,000  expended  on  dairy  produce  within  the  United  Kinffdonu 

The  total  number  of  milch  cows  at  present  (1888)  in  tiie  United 
Stetes  is  steted  at  15,000,000,  which,  teking  the  440  gallons  baai^ 
yield  annually  6,600,000,000  gallons,  or  nearly  80,00<U)00  totaa  of 
mflk.  In  America  the  factory  system  of  treating  milk  haaattamwl 
much  greater  dimensions  than  in  Europe,  and  that  twrfection  of 
treatment,  combined  with  the  cheapness <rf  raisingand feedmg stock, 
enables  the  American  companies  to  enter  the^uiopean  markets 
witii  huge  quantities  of  cheese  and  other  dairy  products  of  uniformly 
good  quality  which  find  a  ready  and  remifnerative  sale. 

ir<mmt».— Under  this  name  is  properly  understood  a  fementcd 
drink  prepared  from  mare's  jnilk  bytiie  Tartar tnbes of  ^e  Russian 
empire  and  by  ail  the  nomad  races  of  the  nortiiem  parte  of  Asia. 
It  is  made  by  diluting  mare's  milk  witii  about  Mie-sixtii  part  of 
ite  quantity  of  water,  and  adding  aa  a  ferment  about  on«-««Wh 
part  of  very  sour  milk  or  of  old  koumiss.  Thisj^*""  }■  P^ 
iVa  wooden  vessel  which  is  covered  over  witii  a  tiiiok  ^'^^^'^ 
left  for  about  twenty-four  hours  in  a  moderately  wmn  ««KS,  t 
During  that  time  a  tiiick  coagulum  rises  to  thb  snrfccj,  wUdl  is 
tiioroughly reincorporated  bychuming.  ^■*"^f  ^^^"^T^ 
day,  the  ihoto  miis  is  sgsin  thorougUy  churned  anjnuxedu^ 
ana  in  tiiis  steto  it  forms  new  koumiss,  having  an  JfJ~^J?  •?^^J 
taste.     The  Uquor  is  mostiy  stored  and  preserved  by  the  Twtewm 

skin  botties,  5i-  which  the  fermentation  ^^^f^'JVf''^^^^ 
alcoholic  quaUties,  and  mellowing  and  ^^f^^^S^^^^^^ 
-Tartar koumiss  has  the  folluwingoompoaition:-*loohol 8 -a,  lactsa 
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add  O'lO,  gngir  2*10,  albuminoids  1*86,  bt  1*78,  lalts  0-600, 
carbonic  acid  0  -177,  and  water  98  -46.  A  distilled  spirit  is  prepared 
from  koamisa,  which  is  drunk  among  the  Tartars  nnder  tne  name 
of  araca  or  area.  Koumiss  has  of  late  years  come  into  prominent 
notice  as  a  remedial  agent  in  cases  of  pulmonary  consumption,  and 
genexally  as  a  nutritioas  form  of  food  easiljh  assimilated  by  delicate 
stomachs.  It  is  probable  that  all  its  virtues  reside  in  the  original 
milk  from  which  it  u  prepared,  in  which  case  the  koumiss  can  only 
be  regaided  as  valuable  in  so  far  that  it  is  a  convenient  form  nnder 
which  Uie  essential  properties  of  the  milk  can  be  preserved  for  use. 
Under  the  name  of  koumiss  a  preparation  of  cow's  milk  is  now  venr 
generally  sold.  It  is  made  by  aading  to  each  quart  of  new  milk 
about  a  tablespoonful  of  common  su^r  and  brewer's  yeast,  allowing 
the  fermentation  to  proceed  a  sufficient  length,  then  bottling  and 
corking  &s  in  the  case  of  aerated  waters.  Such  a  preparation  con- 
tains about  the  same  proportion  of  alcohol  as  genuine  koumiss,  but 
a  non-alcoholic  variety  can  also  be  obtained,  made  by  a  process  of 
natural  fermentation,  which  continuing  after  bottling  develops 
a  large  amount  of  carbonic  acid  and  renders  the  liquor  highly 
effervescent  (J.  PA.) 

MILL,  James  (1773-1836),  historian  and  political  and 

mental   philosopher,  was  bom   6th  April   1773,  in   the 

little  village  called  Northwater  Bridge  (Bridge  of  North 

Esk),  in  l£e  parish  bt  Logie-Pert,  in  the  county  of  Forfar. 

His  father,  James  Mill,  was  a  shoemaker;  his   mother, 

Isabel  Fenton,  belonged  to  a  race  of  respectable  farmers. 

The  father  was  industrious,  good-natured,  and  pious^  but 

not  known  as  specially  intelligent.     The  mother  was  of  a 

proud  disposition,  and  resolved  to  educate  James,  her  eldest 

son,  for  a  superior  destiny.     He  began  his  education  at 

the  parish  school,  and  went  on  to  the  Montrose  Academy, 

where  he  remained  till  the  unusual  age  of  seventeen  and  a 

half,  when  he  went  to  the  college  of  Edinburgh  (1790). 

According  to  the  usage  of  the  time  and  neighbourhood,  he 

ought  to  have  been  sent  about  thirteen  or  fourteen  to 

Marischal  College,  Aberdeen.     His  remaining  so  long  at 

the  Montrose  Academy,  and  his  going  to  Edinburgh  for 

his  university  course,  must  be  connected  with  his  being 

taken  up  by  Sir  John  and  Lady  Jane  Stuart  of  f'ettercaim, 

who  engaged  him  to  be  tutor  to   their  only  daughter, 

known  for  having  inspired  the  affection  of  Sir  Walter 

Scott,  and  for  being  the  mother  of  Principal  James  David 

Forbes.    Sir  John  and  Lady  Jane  Stuart  contracted  a 

warm  attachment  for  Mill,  which  lasted  throughout  their 

lives.    At  Edinburgh  University  Mill  was  distinguished  as 

Q  Qreek  scholar.     But  he  received  his  greatest  impulse 

from  Dugald  Stewart,  for  whom  ho  always  expressed 

unbounded  admiration.     In  October  1798  he  was  licensed 

as  a  preacher,  but  seems  to  have  preached  very  seldom. 

His  years  from  1790  to  1802,  besides  being  occupied  with 

incessant  studies  extending  into  history  and  moral  and 

political  philosophy,  were  devoted  to  various  tutorships. 

Failing  to  find  a  career  to  his  mind  in  Scotland,  in  1802 
he  w^nt  to  London  in  company  with  Sir  John  Stuart, 
then  member  of  parliament  for  Kincardineshire.  He  soon 
obtained  literary  occupation,  to  which  he  applied  himself 
with  untiring  energy.  His  first  important  venture  was  to 
start  a  periodical  on  a  new  plan,  entitled  The  Literary 
Journal f  which  began  to  appear  in  January  1803,  and 
continued  under  his  editorship  till  the  end  of  1806.  It 
w^  the  most  comprehensive  in  its  aims  of  any  periodical 
hitherto  in  existence,  being  a  summary  view  of  all  the 
leading  departments  of  human  knowledge.  Thomas 
Thomson,  the  chemist,  took  charge  of  science ;  and  many 
other  men  of  ability  cooperated.  Mill  himself  wrote 
largely  in  biography,  history,  political  philosophy,  political 
economy,  and  also  in  theology,  on  which  his  views  at  the 
tune  were  broad  without  being  sceptical  The  publisher 
of  tje  journal  was  Baldwin,  who  was  also  the  proprietor 
of  the  ^y^  Jame^e  Chronicle,  a  Conservative  paper  appear- 
ing three  times  a  week.  For  two  or  three  years^  from 
1805  onwards,  Mill  was  editor,  but  at  last  gave  it  up, 
parUy  on  coDMientioua  grounds,  although  in  conducting 


it  he  neyer  lent  himself  to  the  expression  of  any  illibera] 
views,  but  often  made  it  the  vehicle  of  the  opposite. 

In  1804  he  wrote  a  pamphlet  on  the  Com  SVade, 
advocating  the  impolicy  of  a  bounty  on  the  exportation  of 
grain.  This  was  the  beginning  of  his  career  as  a  political 
economist.  In  1805  he  publit&ed  a  translation  of  Yillers's 
work  on  the  Reformation^  an  unsparing  exposure  of  the 
vices  of  the  papal  system.  He  added  notes  aiaid  quotations 
by  way  of  confirmation  of  the  author's  views.  On  this 
subject  also  he  continued  to  hold  strong  opinions  all  through 
life,  and  often  recurred  to  it  in  his  articles  in  the  reviews. 
In  1805  he  married  Harriet  Burrow,  whose  mother,  a 
widow,  kept  an  establishment  for  lunatics  in  Hoxton.  He 
then  took  a  house  in  Rodney  Street,  Pentonville,  where  his 
eldest  son,  John  Stuart,  was  bom  in  1806.  It  was  aboat 
the  end  of  1806  that  he  entered  upon  the  composition  of 
the  History  of  India,  which  he  expected  to  finidi  in  three 
or  four  years.  He  was  actually  engaged  upon  it  for  twelve^ 
giving,  however,  a  considerable  portion  of  his  time  to  other 
writing  for  the  support  of  his  family.  The  strain  upon  his 
energies  for  those  years  was  enormous. 

He  became  acquainted  with  Jeremy  Benthaib  in  1808, 
and  was  for  many  years  Bentham's  chief  companion  and 
ally.  In  1810  Bentham,  to  have  Mill  nearer  him,  g&YB 
him  Milton's  house,  which  adjoined  his  own,  and  was  his 
property.  After  a  few  montlu'  trial  Mill  had  to  give  up 
this  house  on  account  of  his  wife's  health,  and  went  to  live 
m  Newington  Green;  but  in  18H  Bentham  leased  the 
house  No.  1  Queen's  Square,  now  40  Queen  Anne's  Gate, 
close  to  his  own  garden,  and  gave  it- to  Mill  at  a  reduced 
rent;  here  he  remained  till  1831.  The  intimacy  with 
Bentham  was  rendered  still  closer.  For  four  years,  from 
1814  to  1817,  Bentham  was  at  Ford  Abbey,  near  Chard, 
in  Somersetshire,  and  there  Mill  and  his  family  were 
domesticated  with  him  «ine  or  ten  months  each  year, — in 
which  retirement  it  is  probable  that  Mill  was  able  to 
accelerate  the  completion  of  his  history. 

In  the  twelve  years  between  1806  and  1818  he  wrote  a 
great  many  articles  for  various  periodicals.  Among  these 
were  the  Anti^acobin  Review,  the  British  Review,  and  the 
Eclectic  Review ;  but  there  is  no  means  of  tracing  his  con- 
tributions. In  1808  he  began  to  write  for  the  EdinJburgh 
Review,  and  contributed  steadily  till  1 8 1 3,  most  of  his  articles 
being  known.  In  the  Annual  Review  iot  1808  two  articles 
of  hS  are  traced — a  "  Review  of  Fox's  History,"  and  an 
article  on  '*Bentham's  Law  Reforms,"  probably  his  first 
published  notice  of  Bentham.  The  first  known  article  in 
the  Edinburgh  was  on  "  Money  and  Exchange  "  (October 
1808).  In  1809  (January  and  July)  he  wrote  at  great 
length  on  Spanish  America  and  General  Miranda,  wiA 
whom  he  was  on  terms  of  intimate  friendship.  In  the  July 
number  he  also  wrote  on  China.  In  1810  (April)  he  made 
a  severe  attack  on  the  East  India  Company.  He  also 
wrote  on  the  liberty  of  the  press  and  on  the  Church  of 
England  in  connexion  with  the  Lancasterian  schools.  He 
was  an  active  member  of  the  committee  for  promoting 
education  on  Lancaster's  plan.  In  1 8 1 1  a  periodical  named 
the  Philanthropist  was  started  by  William  Allen,  and 
published  in  quarterly  numbers  till  1 8 1 7.  Mill  co-opented 
with  Allen  both  in  the  writing  and  in  the  management 
He  contributed  largely  to  every  number, — ^his  principal 
topics  being  education,  freedom  of  the  press,  and  prison 
discipline  (under  which  he  expounded  Bentham's  *'Ptinop- 
ticon  ").  He  made  powerful  onslaughts  on  the  church  in 
connexion  with  the  Bell  and  Lancaster  controversy.  In 
1814  Macvey  Napier  engaged  him  to  contribute  to  the 
supplement  to  the  fifth  edition  of  the  Encydopssdia 
Rritannica.  Many  of  the  articles  became  notable.  The 
list  included  ."Government,"  "Jurisprudence,"  "Liberty 
of  the  Freasi"  "Prisons  and  Prison  Discipline^"  "Colonj,'* 
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••Law  of  Nations,"  "Education,"  "Beggar,"  "Benefit 
Societies,"  "Banks  for  Savings."  In  "Jurisprudence"  and 
"Prisons"  he  was  largely  indebted  to  Bentham ;  in  most 
of  the  others  he  was  either  altogether  or  in  great  part 
originaL  The  article  on  "GoTemment"  will  occupy  a 
permanent  position  in  English  history. 

In  1818  was  published  the  History  of  India^  wl^ch  had 
a  great  and  speedy  success.  It  was  the  means  of  changing 
the  author's  future  position.  The  year  following  he  was 
appointed  an  official  in  the  India  House,  in  the  important 
department  of  the  examiner  of  Indian  correspondence. 
He  gradually  rose  in  rank  till  he  was  appointed,  in  1830, 
head  of  the  offi^.  He  introduced  his  eldest  son  into  the 
same  department  in  1823. 

In  1824  Bentham  projected  the  WuhninsUr  Review,  and 
Blill  was  a  principal  writer  for  three  years.  Some  of  his 
most  vigorous  writings  are  included  among  those  ^ntribu- 
tions.  The  first  was  an  elaborate  criticism  of  the  Ekinhurgh 
Review  as  a  whole ;  it  was  followed  by  an  onslaught  on  the 
Quarterly.  Other  articles  dealt  with  English  history  and 
with  ecclesiastical  establishments,  which  he  severely  im- 
pugned. Td  a  periodical  of  short  duration,  The  Par-. 
liamerUary  History  and  Review,  he  contributed  an  elaborate 
political  retrospect  of  the  parliament  of  1820-26.  In 
1829  appeared  the  Analysis  of  the  Human  Mind,  From 
1831  to  1833  he  was  largely  occupied  in  the  defence  of  the 
East  India  Company  during  the  controversy  attending  the 
renewal  of  its  charter,  he  being  in  virtue  of  his  office  the 
spokesman  of  the  court  of  directors.  In  1834  Sir  Wiixiam 
Holesworth  projected  the  London  Review,  and  Mill  con- 
tributed to  it  during  the  last  two  years  of  his  life.  His 
most  notable  article  was  one  entitled  "The  Church  and  its 
Refonn,"  which  was  much  too  sceptical  for  the  time,  and 
injured  the  Review,  His  last  published  book  was  the 
Fragment  on  Maekintoeh,  which  appeared  in  1835.  He 
died  on  the  23d  June  1836. 

A  oonaiderable  space  would  be  required  to  do  Jostice  to  Mill'e 
ehsracter— inteUectaal  and  mond — as  shown  both  in  his  writings 
and  in  his  intensely  active  and  inflaential  career.  He  was  an  ex- 
eellent  scholar,  in  the  sense  of  knowing  the  Greek  and  Boman 


elasaics.  His  oUier  accomplishments  incmded  general  history,  the 
philosophy  of  politics  in  the  moat  comprehensive  acceptation,  logic, 
ethics,  an'd  mantel  philosophy.    The'  type  of  his  inteUect  was  logi- 


cal in  the  highest  degree;  ne  was,  above  all  fhin^,  clear  and  pre- 
cise, an  enemy  of  every  form  of  looseness  of  reasoning,  and  a  crusher 
of  prevailing  fallacies.  This  is  the  most  noteble  feature  in  his 
writings  throughout  His  was  also  an  original  mind.  Except  in  a 
liBW  sn^eets,  wnich  had  been  so  well  elal^rated  by  Bentham  that 
he  was  content  to  be  little  more  than  an  ex]^under  of  Bentham's 


views,  he  gave  a  fresh  turn  to  whatever  topic  he  took  up^  At  a 
time  when  social  subjects  were  snbieoted  almost  exclusively  to  an 
•mpirical  handling  he  insisted  on  bringing  first  principles  to  bear 


time  when  social  subjects  were  snbieoted  almost  exclusively  to  an 
•mpirical  handling  he  insisted  on  bringing  first  principles  to  T 
at  every  point;  in  this  lay  both  his  strength  and  his  weakness, 
eatest  literary  monument  is  the  History  <^  India, 
for  narrating  the  aconisition  by  England  of  its  Indian 


His  neatest  literary  monument  is  the  History  ^  2ndia,     The 

kterius  for  narrating  the  aeon ^  J 

ipire  were  put  into  shape  for  tne  first  time;  a  vast  body  of  political 


theory  was  brooght  to  bear  bn  the  delineation  of  the  Hindu  civillza' 
tion ;  and  the  conduct  of  the  actors  in  the  successive  steges  of  the 
conquest  and  administration  of  India  was  subjected  to  a  severe 
critioiam.  The  work  itself^  and  the  author's  official  connexion  with 
India  for  the  last  seventeen  yean  of  his  life,  effected  a  oom^te 
change  in  the  whole  system  of  governing  that  country. 

Hul  played  a  great  part  as  a  politician  and  political  philosopher 
In  Enghsh  affairs  as  welL  He  was,  more  than  any  other  man,  the 
founder  of  what  was  called  philosophical  radicalism.  His  writinflS 
on  government  and  his  personal  influsnce  among  the  liberid  pofi- 
ticians  of  his  time  determined  the  change  of  view  from  the  French 
Bevolution  theories  of  the  rights  of  man  and  the  absolute  eqaality 
of  men  to  the  claiming  of  securities  for  good  government  through 
a  great  extension  of  the  electoral  suffrage.  Under  this  banner  it 
was  that  the  Beform  Bill  was  fought  and  won. 

His  work  on  Political  Economy  was  intended  as  a  text-book  of 
the  subject,  and  shows  all  the  author's  precision  and  lucidity.  It 
foUowed  up  the  views  of  Ricardo,  with  whom  Mill  was  in  habitual 
intiinacy.  It  urged  strongly  the  modem  application  of  the  prin- 
dpile  of  population,  and  started  the  doctrine  of  taxing  land  for  the 
meamea  inerement  of  valoei 

B/  \^  Analysii  ef  A*  JTM  ta4  Us  Frofmeid  (w  MwskinUieK 


MiU  acquired  a  position  in  the  history  of  psvehology  snd  ethica 
Attached  to  the  aj>osUriori  school,  he  vindicated  its  cUira»  with 
conspicuous  ability.  He  took  up  the  problems  of  mind  rcry  mach 
after  the  fashion  of  the  S^tch  school,  as  then  represented  by  Reid 
Stewart,  and  Brown,  but  made  a  new  start,  due  m  part  to  Hartley* 
and  still  more  to  his  own  independent  thinking.  He  carried  out  the 
principle  of  association  into  the  analysis  of  the  complex  emotional 
stetes,  as  the  affections,  the  aesthetic  emotions,  and  the  moral 
sentiment,  all  which  he  endeavoured  to  resolve  into  pleasurable  and 
painful  sensationa  But  the  salient  merit  of  the  Analysis  is  the 
constant  endeavour  after  precise  definition  of  terms  and  clear  st;ite> 
ment  of  doctrinea  The  Fragment  on  MaekinUuh  is  a  sevoro  ex- 
posure of  the  flimsiness  and  misrepresentations  of  Mackintosh's 
famous  dissertetion  on  ethical  philosophy.  It  discusses,  in  a  very 
thorouffh  way,  the  foundations  of  ethics  from  the  ayithor's  point  of 
view  of  utility. 

Mill's  influence  on  the  young  men  of  his  time  by  his  conversation 
has  been  especially  celebrated.  Among  those  that  came  under  this 
influence  were  some  of  the  greatest  names  in  the  generstion  that 
succeeded  him.  He  had  himself  a  very  hi^h  ideal  c^  public  virtue, 
which  he  carried  out,  at  the  risk  of  sacriticing  all  his  chances  of 
worldly  advancement,  and  he  impreaeed  this  ideal  on  those  that 
surrounded  him, — most  of  all  on  his  own  son,  wholbas  since  eclipsed 
his  father  in  fame,  If  not  in  geniua 

See  J.  S.  Mill's  Autobiography,  Bain's  Life  of  James  MiU,  G.  S. 
Bower's  Hartky  and  James  MiU,  (A  B.*) 

MILL,  JoHK  (e.  1645-1707),  editor  of  an  historically 
important  critical  edition  of  the  New  Testament,  was  bom 
about  1645  at  Shap  in  Westmoi eland,  entered  Queen's 
College,  Oxford,  as  a  servitor  in  1661,  and  took  his  master's 
degree  in  1669.  Soon  afterwards  he  was  chosen  fellow 
and  tutor  of  his  college;  in  1676  he  became  chaplain  to 
the  bishop  of  Oxford,  and  in  1681  he  obtained  the  rectory 
of  Blechingdon,  Oxfordshire,  and  was  made  chaplain  to 
Charles  XL  From  1685  till  his  death  he  held  the  appoint- 
ment of  principal  of  St  Edmund's  Hall ;  and  in  1704  he 
was  nominated  by  Queen  Anne  to  a  prebendal  stall  in 
Canterbury.  He  died  on  June  23,  1707,  just  a  fortnight 
after  the  publication  of  his  Greek  Testament. 

Mill's  Novum  Testamentum  Oraeum,  sum  leetionihiis  wriantibus 
MSS.  Eaoemplarium,  Fersionum,  Editionum  SS.  Fatrum  et  Serip^ 
iorum  EocUsiasticorum,  et  in  easdem  notis  (Oxford,  fol.  1707),  wu 
undertaken  bv  the  advice  and  encouxagement  of  Fell,  his  predecessor 
in  the  field  oi  l^ew  Testament  criticism ;  it  represents  the  labour  of 
thirty  years,  and  is  admitted  to  mark  a  great  advance  on  all  that 
had  previonsly  been  achieved.  The  text  indeed  is  that  of  B. 
Stepnanus  (1660),  but  the  notes,  besides  embodying  all  previonsly 
existing  collections  of  various  readings,  add  a  vast  number  derived 
from  his  oMm  examination  of  many  new  MSS.  and  Oriental  versions 
(the  latter  unfortunately  he  used  only  in  the  Ijatin  translations). 
He  was  the  first  to  notice,  though  onl^  incidentally,  the  value  of 
the  concurrence  of  the  Latin  evidence  with  the  Codex  Alexandrinus, 
the  only  representative  of  an  ancient  non- Western  Greek  text  then 
sufficiently  Known;  this  hint  was  not  lost  on  Bentley  (see  Westcott 
and  Hort,  Introduction  to  New  TeslamsiUy,  Mill's  various  readinn, 
numbering  about  thirty  thousand,  were  attacked  by  MThitbY  in  his 
Examsn  as  destroying  the  validity  of  the  text ;  Antony  Collins  also 
argaed  in  the  same  sense  though  with  a  different  object  The  latter 
called  forth  a  reply  from  Bentley  {PMleleutherw  Lipsiensis).  In  1710 
Kuster  reprinted  Mill's  Testament  at  Amsterdaji  with  the  readings 
of  twelve  addiUonalMSa 

MILL,  John  Stttast  (1806-1873),  son  of  James  Mill 
(q.v.),  was  bom  in  London  on  the  20th  May  1806.  His 
education  was  from  first  to  last  undertaken  by  his  father, 
and  is  likely  long  to  remain  a  standing  subject  for  wonder 
and  discussion.  Much  of  the  wonder  is  no  doubt  due  to 
his  father's  monstrous  inversion  of  custom,  the  boy  being 
set  almost  as  soon  as  he  could  speak  to  work  at  our  time- 
honoured  subjects  of  secondary  and  higher  education.  He 
was  taught  the  Greek  alphabet  at  the  age  oi  three,  and  one 
of  his  earliest  recollections,  as  he  has  recorded  in  his  auto- 
biography, was  learning  lists  of  common  Greek  words  with 
their  English  meanings,  written  for  him  by  his  father  on 
cards.  By  his  eighth  year  he  had  gone  through  in  the 
original  a  great  many  Greek  books.  "  Of  grammar,"  he 
says,  "  until  some  years  later,  I  learnt  no  more  than  the 
inflexions  of  the  nouns  and  verbs,  but  after  a  course  of 
vocables  proceeded  at  once  to  translation ;  and  I  faintly 
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remember  going  tlirongh  JS9op*s  FMei,-^^  firsi' Greek 
book  which  I  read.  .  The  Anahant,  which  I  remember 
better,  was  the  second.  I  learnt  no  Latin  until  my  eighth 
year.  At  that  time  I  had  read  under  my  father's  tuition 
a  number  of  Greek  prose  authors,  among  whom  I  remember 
the  whole  of  Herodotus  and  of  Xenophon's  Cyrojmdia  and 
Memorials  of  SocrateB^  some  of  the  lives  of  the  philosophers 
by  Diogenes  Laertius,  part  of  Lucian,  And  Isocrates  Ad 
Demonicum  and  Ad  Nieodem,  I  also  read,  in  1813,  the 
first  six  dialogues  (in  the  common  arrangement)  of  Plato, 
from  the  £uihyphr<m  to  the  ThemUtu*  indusxye."  Besides 
all  these  Gfeek  books,  he  had  read  a^great  deal  of  history 
in  English — ^Robertson's  histories,  Hume,  Gibbon,  Watson's 
PkUip  I  J,  and  III:,  Hooke's  JRoman  History,  RoUin's 
AtieiefU  Hitiory,  Langhome's  Plutarch,  Burnet's  Eittorp 
of  My  Own  Tinui,  thirty  volunkes  of  the  Annual  EegiaUr, 
MiUflx's  Hittoricat-  View  of  the  Englith  Government, 
Mosheim's  Secleeiaetieal  ffieiory,  M^Crie's  Knox,  and  two 
histories  of  the  Quakers. 

That  Mill  "knew  Greek"  and  "read  Plato"  before  he 
was  eight  years  old  is  often  repeated,  sometimes  as  an 
instance  of  amazing  precocity,  sometimes  as  an  awful 
example  of  injudicious  parental  forcing.  The  astonishment 
that  a  child  should  liave  done  so  much  at  such  an  age  is 
probably  as  little  grounded  in  reason  as  was  Mill's  own 
opinion  that  any  cluld  might  haye  done  the  same.  It  ia 
forgotten  that  many  thousands  of  persons  haye  known. 
Greek  before  the  age  of  eight  without  a  knowledge  of  tihe 
technicalities  of  Greek  grammar.  In  presence  of  the  fact 
that  Mill  was  never  distinguished  for  great  memory  of 
detail  or. richness  of  historical  or  literary  allusion,  it  is  a 
fair  conclusion  that  the  matter  of  his  reading  at  this  age 
w&s  of  as  littld  sernce  to  him  in  after  life  as  if  he  had  read 
the  trashiest  bf  boy's  own  books.  This  is  not  to  say  that 
for  educational  purposes  his  early  years  were  wasted  as  in 
his,  own  and  his  father's  opinion  they  generally  are.  But 
undoubtedly  the  main  factor  in  MiU's  education  was  not 
the  literature  put  into  his  hands,  but  his  constant  inter- 
course with  the  active  richly  stored  mind  and  strenuous 
character  of  his  father.  If  any  should  be  tempted  to 
imitate  the-  method,  they  should  bear  in  mind  that  this 
was  the  cardinal  element  of  it  The  tutor  was  of  more 
importance  Chan  the  books.  The  reading  of  Plato's 
dialogues  would  have  been  only  an  exercise  in  rough 
translation  if  the  boy  had  not  had  a  Socrates  with  him  in 
living  communion.  The  child  was  a  constant  inmate  of 
his  father's  study,  and  trotted  by  his  side  in  his  walks, 
giving  from  jottings  on  slips  oi  paper  as  good  an  account 
as  he  could  of  what  he  had  read.  He  thus  learnt  at  an 
unusually  early  ago  by  example,  precept,  and  practice  the 
habit  of  strenuous  application  to  difiicult  work.  The 
fact  that  Mill  was  taught  thus  early  -to  take  his  chief 
pleasure  i.n  overcoming  intellectual  difficulties,  and  to  realize 
the  meaning  of  general  terms,  accounts  for  the  singular 
and  altogether  unparalleled  ease  which  he  acquired  in  the 
treatment  of  political  and  social  generalizations,  not  in 
barren  abstract  vagueness,  but  in  close  relation  with  facts. 
This  on  the  intellectual  side ;  and  on  the  moral  $ide  the 
child  was  almost  from  the  dawn  of  consciousness  instructed 
to  regard  himself  as  consecrated  to  a  life'  of  labour  for  the 
public  good;  his  ambition  was  kindled  to  follow  in  the 
footsteps  of  the  great  men  of  all  ages,  and  at  the  same 
time  the  utmost  care  was  taken  to  purify  that  ambition 
from  unworthy  motives. 

A  contemporary  record  of  miVi  studies  from  eight  *to 
thirteen  is  published  in  Dr  Bain's  sketch  of  his  life.  It 
shows  that  the  Auiobio^Yaphy  rather,  understates  than 
overstates  tho  amount  of  work  done.  At  the  ago  of  eight 
he  began  Latin,  Euclid,  and  algebra,  and  was  appointed 
sehoolm&ster  to   the  younger  children  of   tho  faniil^- — a 


post^  he  hintfl^  noQi  a^eeable  to  his  intellect  than  to  hSi 
manneTi.  His  main  reading  was  still  history,  but  ho  went 
through  all  the  Latin  and  Greek  authors  commonly  read 
in  the  schoob  and  universities,  besides  several  that  are  not 
commonly  read  by  undergraduates.*  He  was  not  taught  to 
compose  either  in  Latin  or  in  Greek,  |knd  he  was  never  an 
exact  scholar  in  the  academic  sense ;  it  was  for  the  subject* 
matter  \hat  he  was  required  to  read^  and  by  the  age  of 
ten  he  could  read  Plato  and  Demosthenes  with  ease.  His 
father's  Hietory  of  India  was  published  jn  1818 ;  immedi- 
ately thereafter,  about  the  age  of  twelve,  John,  under  hu 
energetic  direction,  began  a  thorough  study  of  the  scholastic 
iQgic,  at  the  same  time  reading  Aristotle's  logical  treatises 
in  the  original  In  the  following  year  he  was  introduced 
to  political  economy,  ^d  there,  when  the  pupil  was 
nearl/  fourteen,  this  remarkable  education  terminated. 
From  that  time  he  worked  leas  immediately  under  his 
father's  eye.  It  was  an  Inevitable  incident  of  such  an 
education  that  Mill  should  acquire  many  of  his  father's 
speculative  opinions;  and  his  father's  way  of  defending 
them.  But  his  mind  did  not  receive  the  impress  passively 
and  mechanically.  **  One  of  the  grand  objects  of  educa- 
tion," according  to  the  elder  Mill,  "  should  be  to  generate 
a  constant  and  anxious  concern  about  evidence";  and  he 
laboured  With  all  the  energy  of  'his  strong  will  against 
allowing  his  son  to  become  a  parrot  of  his  own  opinions 
and  arguments.  The  duty  of  collecting  and  weighing 
evidence  for  himself  was  at  every  turn  impressed  upon  the 
boy ;  he  was  taught  to  accept  no  opinion  upon  au^ority ; 
he  was  soundly  rated  if  he  could  not  give  a  reason  for  his 
beliefs.  John  Stuart  Mill  was  deliberately  educated  as  an 
apostle^  but  it  was  as  an  apostle  of  reasoned  truth  in 
human  affairs,  not  as  an  apostle  of  any  system  of  dogmatic 
tenets*  It  was  purposely  to  prevent  any  falling  off  from 
this  high  moral  standard  till  it  should  become  part  of  his 
being  that  his  father  kept  the  boy  so  closely  with  himself. 
Much  pity  has  been  expressed  over  the  dreary  cheerless 
existence  that  the  child  must  have  led,  cut  off  from  all 
boyish  amusements  and  companionship,  working  day  after 
day  on  his  father's  treadmill ;  but  a  childhood  and  boyhood 
spent  in  the  daily  enlargement  of  knowledge,  with  the 
continual  satisfaction  of  difficulties  conquered^  buoyed  U]» 
by  day-dreams  of  emulating  tho  greatest  of  human 
benefactors,  need  not  have  been  an  unhappy  childhood, 
and  Mill  expressly  says  that  his  was  not  unhappy.  It 
seems  unhappy  only 'when  we  compare  it  with  the  desires 
of  childhood  left  more  to  itself,  and  when  we  decline  to 
imagine  its  peculiar  enjo3rments  and  aspirations.  Mill 
complains  that  his  father  often  required  more  than  could 
reasonably  be  expected  of  him,  but  his  tasks  were  not  so 
severe  as  to  prevent  him  from  growing  up  a  healthy,  hardy, 
and  high-spirited  boy,  though  he  was  not  constitutionally 
robust,  and  his  tastes  and  pursuits  were  so  different  from 
those  of  other  boys  of  the  same.agep 

Most  of  Mill's  fifteenth  year  was  spent  in  France  in  the 
family  of  Sir  Samuel  Bentham.  Away  from  his  father, 
he  maintained  his  laborious  habits;  the  discipline  held. 
Copious  extracts  from  a  diary  keptr  by  him  at  this  time 
are  given  by  Dr  Bain,  and  show  how  methodically  and 
incessantly  he  read  and  wrote,  studied  botany,  tackled 
advanced  mathematical  problems,  made  notes  on  the  scenery 
and  the  people  and  customs  of  the  country.  On  his  return 
in  1821  he  continued  his  old  studies  with  the  addition  of 
some  new  ones.  One  of  the  new  studies  was  Roman  law, 
which  he  read  '^'ith  John  Austin,  his  father  having  half 
decided  on  the  bar  as  the  beist  profession  open  to  hire. 
Another  was  psychology.  In  1823,  when  he  liad  just 
completed  his  seventeenth  year,  the  notion  of  the  bar  as  a 
livelihood  was  abandoned,  and  ho  entered  as  a  clerk  in  the 
examiner's  office  of  the  India  Uouseu  *' with  the  under 
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Btending  that  lie  ahotild  be  employed  from  tlie  beginning 
in  preparing  drafts  of  despatches,  and  be  thns  trained  np 
as  a  soceessor  to  those  who  then  filled  the  highest  depart- 
ments of  the  office." 

Hill's  work  at  the  India  Honse^  which  was  henceforth 
his  Uvelihood,  did  not  come  before  the  public^  and  those 
who  have  scouted  his  political  writings  as  the  work  of  an 
Abstract  philosopher,  entirely  nnacqnainted  with  afEairi^ 
have  ignored  the  nature  of  his  duties.  From  the  first  he 
was  more  than  a  clerk,  and  after  a  short  apprenticeship  he 
was  promoted,  in  1828,  to  the  responsible  position  of 
assistant-examiner.  The  duty  of  the  so-called  examiners 
was  to  examine  the  letters  of  the  agents  of  the  Company 
in  India,  and  to  draft  instructions  in  reply.  The  character 
of  the  Company's  government  was  almost  entirely  depend- 
ent upon  their  abiSties  as  statesmen.  For  twenty  years, 
from  1836  to  1856,  Mill  had  charge  of  the  Company's 
relations  with  the  native  states.  In  the  hundreds  of 
despatches  that  he  wrote  in  this  capacity,  much,  no  doubt, 
was  done  in  accordance  with  established  routiiie^  but  few 
statesmen  of  his  generation  had  a  wider  experience  of  the 
responsible  application  of  principles  of  govenunent  to 
actoal  emergencies.  That  he  said  so  little  about  this  work 
in  the  AutMograph$  was  probably  because  his  main  con- 
cern there  was  to  expound  the  influences  that  affected  his 
moral  and  mental  development  A  man  of  different 
temperament  might  have  found  abundance  of  dramatio 
interest  in  watching  the  personal  and  political  changes  in 
■o  many  distinct  states.  But  Mill  makes  no  reminiscences 
of  this  kind,  nor  does  he  give  any  doe  to  the  results  of 
bis  own  initiative. 

To  return  to  Ids  extrarofficial  activity,  which  received  an 
wnmmiMft  impUlse  about  the  time  of  hu  entering  the  India 
House  from  what  must  strike  a  man  of  the  world  as  a  strange 
source.  The  reading  of  Dumont's  enKMition  of  Bentham's 
doctrines  in  the  Traiti  de  L^gUUstitm  was  an  epoch  in 
Mill's  life.  It  awoke  in  him  an  ambition  as  enthnsiaBtic 
and  impassioned  as  a  young  man's  first  love.  Hie 
language  that  he  uses  about  it  in  his  autobiography  reveals 
a  warmth  of  imier  life  that  few  people  would  suspect  from 
the  record  of  hSs  dry  studies.  When  he  laid  down  the  last 
volume^  he  says^  he  had  become  a  different  being.  It 
gave  unity  to  .the  detached  and  firagmentaiy  component 
parts  of  his  knowle^ige  and  belief.  *'I  now  had  opinions — 
a  creed,  a  doctrine^  a  phUoeophy— in  one  among  the  best 
senses  of  the  wordy'a  religion,  the  inculcation  and  diffusion 
of  which  could  be  made  the  principal  outward  purpose  of 
a  life.  And  I  had  a  grand  conception  laid  before  me  of 
changes  to  be  effected  in  the  condition  of  twanlriwil  through 
that  doctrine."  He  had  been  carefully  bred  to  contemplate 
work  for  human  welfare  as  the  ruling  motive  of  his  life ; 
that  motive  had  now  received  definite  directioh. 

Many  a  youth  has  entered  the  world  with  ambition 
equally  high,  but  few  have  felt  as  Mill  felt  the  first  shock 
of  despair,  and  fewer  stOl  have  rallied  from  that  despair 
with  such  indomitable  resolution.  The  main  secret  of  the 
great  "crisis"  of  his  youthful  life  is  probably  to  be  found 
in  the  lofty  ardourof  the  aspirations  then  conceived  and 
shaped.  ^  For  four  years  he  worked  with  faith  and  hope  in 
his  mission,  and  these  were  years  of  incessant  propagandist 
activity.  The  enthusiast  of  seventeen,  burning  to  reorganize 
human  affairs  so  as  to  secure  the  greatest  happiness  of  the 
greatest  number,  set  siege  to  the  public  mind  through 
■everal  approaches.  He  constituted  a  few  of  his  youthful 
friends^  imbued  with  the  principles'  of  Ids  new  creed,  into 
asodety  which  he  called  the  '^ Utilitarian " Society,  taking 
the  woid,  as  he  tells  us^  from  one  of  Qalt's  novds.  Two 
newipaperB  were  open  to  him — the  TravdUr^  edited  by  a 
friend  of  Bentham^s^  and  the  CkrrmicU,  edited  by  his 
ffUWa  fidend  Bladu    One  of  his  first.  efforU  was  a  solid 


argument  for  freedom  of  discussion,  in  a  series  of  letters 
to  the  Ckronide  apropos  of  the  prosecution  of  Bichard 
Carlile.  But  he  watched  all  public  incidents  with  a 
vigilant  eye,  and  seized  every  passing  opportunity  of 
exposing  departures  from  sound  principle  in  parliament 
and  courts  of  justice.  Another  outlet  was  opened  up  for 
him  in  1824  by  the  starting  of  the  Westminster  JReview, 
and  stiU  another  in  the  following  year  in  the  Parliamentary 
History  and  Review,  This  year  also  he  found  a  congenial 
occupation  in  editing  Bentham's  JSaiionale  of  JwUdal 
Evidence.  Into  this  he  threw  himself  with  zeal.  And  all 
the  time,  his  mind  full  of  public  questions,  he  discusaed 
and  argued  eagerly  with  the  many  men  of  promise  and 
distinction  who  calne  to  his  father's  house.  He  engaged 
in  set  discussions  at  a  reading  society  formed  at  Grote's 
■house  in  1825,  and  in  set  debates  at  a  Speculative  Society 
formed  in  the  same  year. 

'*  A  very  disquiaftive  youth,"  was  Peacock's  description 
of  young  Mill  at  this  period,  and  this  was  probably  how 
the  enthusiast  struck  most  of  his  outside  acquaintances. 
But  the  glow  of  a  great  ambition  as  well  as  the  energy  of 
apiercing  intellect  might  have  been  felt  in  his  writings. 
mi  mission  was  none  the  less  arduous  that  he  proposed  to 
convert  the  world  by  reason.  Only  the  fulness  of  unbroken 
hope  could  have  supported  his  powers,  if  he  had  had  a 
frame  of  iron,  under  tiie  strain  of  such  incessant  labour. 
All  of  a  sudden,  a  misgiving  which  he  compares  to  the 
Methodist's  '*  first  conviction  of  sin "  made  a  rift  in  the 
wholeness  of  his  faith  in  his  mission.  ''It  was  in  the 
autumn  of  1826.  I  was  in  a  dull  state  of  nerves,  such 
as  eyerybody  is  occasionally  liable  to;  unsusceptible  to 
eigoyment  or  pleasurable  excitement  f  one  of  those  ^oods 
when  what  is  pleasure  at  other  times  becomes  insipid  or 
indifferent  •  ...  In  this  frame  of  mind  it  occurred  to 
me  to  put  the  question  directly  to  myself  '  Suppose  that 
all  your  objects  in  life  were  realized,  that  all  the  changes 
in  institutions  and  qpioions  which  you  ai^e  now  looking 
forward  to  could  be  completely  cifected  at  this  very 
instant,  would  this  be  a  great  joy  and  happiness  to  you  t' 
And  an  irrepressible  self-consciousness  distinctly  answered, 
'Not'  At  this  my  heart  sank  within  me;  the  whole 
foundation  on  whidi  my  life  was  constructed  fell  down. 
All  my  happiness  was  to  have  been  found  in  the  continual 
pursuit  of  uiis  end.  Hie  end  had  ceased  to  charm,  and 
how  could  there  ever  again  be  any  interest  in  the  means  t 
I  seemed  to  have  nothing  left  to  Uve  for." 

The  passage  in  his  autobiography  in  which  Mill  gives 
an  account  ot  this  prostrating  disenchantment  and  his 
gradual  rdease  from  its  bennmUng  spell  is  one  of  the  most 
interesting  chapters  in  pereonal history.  The  first  breakin 
the  gloom  came,  he  tells  us^  from  his  reading  in  Marmontel's 
Mimoires  "the  passage  which  relates  his  father's  death, 
the  distressed  position  of  the  family,  and  the  sudden 
inspiration  by  which  he^  then  a  mere  boy,  felt  and  made 
them  feel  that  he  would  be  everything  to  them— would 
supply  the  place  of  all  that  they  had  lost"  Mill  was 
moved  to  tears  by  the  narrative,  and  his  burden  grew 
lighter  at  the  thought  that  all  feeling  was  not  dead  within 
him,  that  he  was  not  a  mere  intellectual  machine.  Tliis 
incident,  and  the  delight  that  he  now  began  to  take  in 
Wordsworth's  "Poems  founded  on  the  Affections,"  gives  a 
clue  to  one  of  the  secrets  of  Mill's  despondency.  It  was 
an  unsatisfied  longing  for  personal  affection,  for  love  and 
friendship,  of  which  his  life  hitherto  had  been  barren. 
His  father  seems  to  have  been  reserved,  undemonstrative 
even  to  the  pitch  ol  chilling  sternness  in  his  interooune 
with  his  family ;  and  among  young  MDl's  comrades  con- 
tempt of  feeling  was  almost  a  watchword,  because  it  is  so 
often  assooiaied  with  misehievoos  pnti^^<^  <^  wzoDg 
conduct    Himaeif  aheorbed  in  abstract  questions  and  pio- 
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jects  of  general  philanthropy,  he  had  been  careless  of 
winning  or  keeping  personal  attachment.  But  it  was  not 
till  despair  first  seized  him,  as  he  looked  back  at  the 
poverty  of  tlie  results  of  his  work  as  an  apostle,  that  Mill 
began  to  feel  the  void  in  his  affections  and  the  need  of 
human  sympathy.  We  must  remember  how  little  when 
his  ambition  was  formed  he  knew  of  the  living  world 
around  him.  He  knew  in  terms  that  political  and  social 
change  must  be  slow ;  he  could  whisper  patience  to  him- 
self, and  say  to  himself  that  his  life  must  be  happy  because 
the  attainment  of  his  great  object  must  occupy  the  whole 
of  it;  but  without  experience  he  could  not  haveN4:>een 
prepared  for  the  actual  slowness  of  the  reformer's  work,  or 
armed  against  its  terribly  oppressive  influence.  Inevitably 
he  underrated  the  stolidity  and  strength  of  the  forces 
arrayed  against  him.  Four  years  seems  a  long  time  at  that 
age.  In  1826  Mill  could  look  back  to  four  years  of  eager 
toil.  What  were  the  results  t  He  had  become  convinced 
that  his  comrades  in  the  Utilitarian  Society,  who  never 
numbered  more  than  ten,  had  not  the  stuff  in  them  for  a 
world-shaking  propaganda ;  the  society  itself  was  dissolved; 
the  Parliam^snJtary  JReview  was  a  failure ;  the  Westminster 
did  not  pay  its  expenses ;  Bentham's  Judicial  Evidence  pro- 
duced little  effect  on  the  reviewers.  His  own  reception  at 
the  Speculative  Debating  Society,  where  he  first  measured 
his  strength  in  public  conflict,  was  calculated  to  produce 
self-distrust.  He  found  himself  looked  upon  with  curiosity 
as  a  precocious  phenomenon,  a  "  made  man,"  an  intellectual 
machine  set  to  grind  certain  tunes.  The  most  clear  and 
cogent  reasoning  failed  to  sway  his  audience.  Great  things 
had  been  expected  of  this  society  as  a  means  of  bringing 
together  for  close  discussion  the  leading  young  men  then 
in  public  life  or  looking  forward  to  it  Its  first  session 
proved  a  fiasco.  The  leaders  that  had  been  expected  stayed 
away.  With  these  repulses  to  his  hopes  along  the  whole 
line  of  his  activity,  Mill  must  also  have  suffered  from  the 
nervous  exhaustion  that  only  the  hope  and  heat  of  the 
fight  had  kept  him  from  feeling  before.  No  wonder  that 
he  was  disheartened,  began  to  feel  defects  in  his  father's 
training,  to  question  and  analyse  his  own  faith,  to  yearn 
for  the  solace  of  personal  affection,  and  to  reconstitute  his 
scheme  of  life. 

That  in  spite  of  this  rude  shock  the  foundations  laid  by 
his  early  training  remained  stable  appears  from  the  facts 
that  all  through  the  period  of  his  gloom  he  continued 
working  as  before,  and  that  he  considered  himself  bound, 
once  convinced  that  his  old  plan  of  life  was  insufficient,  to 
build  up  a  thoroughly  reasoned  new  plan  wherewith  to 
give  new  heart  and  hope  to  his  work.  The  new  system 
was  much  less  different  from  the  old  than  might  be  sup- 
posed from  what  he  says  of  the  struggle  that  it  cost  him 
to  reach  it.  Regard  for  the  public  good  was  still  his 
religion,  the  ruling  motive  that  gave  Unity  to  his  conduct. 
But  he  now  recognized  that  this  was  too  vague  and  insub- 
stantial an  object  to  be  sufficient  of  itself  for  the  satisfac- 
tion of  a  man's  affections.  It  is  a  proof  of  the  dominating 
force  of  his  father's  character  that  it  cost  the  younger  Mill 
such  an  effort  to  shake  off  his  stem  creed  about  poetry 
and  personal  emotion.  Like  Plato,  the  elder  Mill  would 
have  put  poets  under  ban  as  ministers  of  prejudice  and 
enemies  of  truth.  And  he  often  insisted  on  tiie  wisdom 
of  restricting  as  much  as  possible  the  private  affections, 
while  expanding  as  much  as  possible  the  public  affections. 
Lftndor's  maxim  of  '*  few  acquaintances,  fewer  friends,  no 
familiarities "  had  his  cordial  approval.  These  doctrines 
the  younger  Mill  at  first  took  up  with  boyish  enthusiasm 
and  pedantry,  but  it  was  against  this  part  of  his  father's 
creed  that  he  now  felt  himself  forced  in  reason  to  revolt. 
He  stood  too  much  in  awe  of  his  father  to  make  him  the 
eofofidsLnt  of  his  dlfflntlti**.     H«  wrestled  with  them  in 


the  gloomy  solitude  of  his  own  mind.  He  was  victorious ; 
he  reached  firm  ground  at  last ;  but  the  struggle  left  him 
in  several  respects  changed.  He  carried  out  of  the  struggle 
as  the  fruits  of  victory  a  more  catholic  view  of  the  elements 
of  human  happiness,  a  delight  in  the  poetry  of  nature  and 
the  affections*  as  well  as  the  poetry  of  heroic  unselfish 
character  and  action,  a  disposition  to  study  more  sympa- 
thetically the  point  of  view  of  opponents,  a  more  courteous 
style  of  polemic,  a  hatred  of  sectarianism,  an  ambition 
no  less  noble  and  disinterested  but  moderated  to  practical 
possibilities. 

In  the  course  of  the  next  few  years  Mill  wrote  compar:^- 
tively  little,  but  he  "  carried  on,"  as  he  says^  "  a  quantity 
of  thinking  respecting  a  hdst  of  subjects."  It  was  a  period 
of  search,  deliberation,  germination,  and  striking  root. 
Coincident  if  not  causally  connected  with  the  relief  from 
his  spiritual  crisis  came  his  first  consciousness  of  power 
as  "an  original  and  independent  thinker."  In  the  dia- 
lectic conversations  with  a  small  band  of  students  at 
Orote's  house,  he  regained  the  self-confidence  that  had  been 
shaken  in  the  larger  and  rougher  arena  of  the  Speculative 
Debating  Society.  The  beginning  of  his  works  on  logic 
and  political  economy  may  be  traced  back  to  those  discus- 
sions, and  he  learnt  from  them,  he  tells  us^  the  habit  of 
"never  accepting  half  solutions  of  difficulties  as  complete ; 
never  abandoning  a  puzzle,  but  again  and  again  returning 
to  it  until  it  was  cleared  up ;  never  allowing  obscure 
corners  of  a  subject  to  remain  unexplored,  because  they  did 
not  appear  important;  never  thinking  that  he  perfectly 
understood  any  part  of  a  subject  until  he  understood  the 
whole."  He  learnt  also  an  important  moral  lesson  from 
the  Speculative  Society,  besides  learning  the  strong  points 
of  other  political  and  social  creeds  and  the  weak  points  of 
Benthamism  from  defending  it  point  by  point  against  all 
comers.  With  all  his  despondency,  he  did  not  abandon 
the  meetings  of  the  society  after  the  fiasco  of  the  first 
session.  He  stood  by  it  firmly,  and  in  a  short  time  had 
the  triumph  of  seeing  its  debates  famous  enough  to  attract 
men  with  whom  it  was  profitable  for  him  to  interchange 
opinions,  among  others  Maurice  and  Sterling.  He  ceased 
to  attend  the  society  in  1829,  but  he  carried  away  from 
it  the  strengthening  memory  of  failure  overcome  by  per- 
severing effort,  and  the  importajit  doctrinal  conviction  that 
f^  true  system  of  political  philosophy  was  "  something  much 
more  complex  and  many-sided  than  he  had  previously  had 
any  idea  of,  and  that  its  office  was  to  supply,  not  a  set 
of  model  institutions,  but  principles  from  which  the  insti- 
tutions suitable  to  any  given  circumstances  might  be 
deduced." 

The  first  sketch  of  Mill's  political  philosophy  appeared 
in  a  series  of  contributions  to  the  Examiner  in  the  autumn 
of  1830  on  **  Prospects  in  France."  He  was  in  Paris  soon 
after  the  July  Revolution,  made,  the  acquaintance  of  the 
leading  spirits  among  the  younger  men ;  and  in  his  discus- 
sion of  what  they  were  doing  and  what  they  should  do  in 
making  a  new  constitution  we  find  the  germs  of  many 
thoughts  afterwards  more  fully  developed  in,  his  Represei^ 
tative  Government. 

The  division  of  a  man's  life  into  periods  must  always 
be  a  rough  partition,  but  we  may  conveniently  and  with 
tolerable  accuracy  take  these  letters  as  marking  the  close 
of  his  period  of  meditative-  search,  of  radication,  and  his 
return  to  hopeful  aspiring  activity.  It  was  characteristie 
of  the  nature  of  the  man  that  he  should  be  stirred  to  such 
delight  by  the  Bevolution  in  France,  and  should  labour  ao 
earnestly  to  make  his  countrymen  understand  with  what 
gravity  and  sobriety  it  had  been  effected.  Their  own 
Reform  Bill  came  soon  after,  and  it  is  again  eharaoterittie 
of  Mill — at  once  of  his  enthusiasm  and  of  his  steady  detsr- 
mination  to  do  for  humanity  the  work  thai  nobody  ebe 
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•aemed  Me  or  wilting  to  do— tliat  we  find  him  In  the  heat 
of  the  Btroggle  in  1831  writing  to  the  Examiner  a  aeries 
of  letters  on  "The  Spirit  of  the  Age"  which  drew  from 
CStflyle  the  exclamation,  "Here  is  a  new  mystic T  We 
can  easUy  see  now  what  it  was  in  these  remarkable  essays 
that  fascinated  Carlyle ;  it  was  the  pervading  opinion  that 
in  every  natural  state  of  society  power  mnst  be  in  the 
hands  of  the  wisest.  This  was  the  condition  of  stability; 
when  power  and  wisdom  ceased  to  coincide,  there  was  a 
distorbeinee  of  the  equilibrium  till  this  coincidence  was 
again  effected.  But  whether  Carlyle  was  right  in  the 
epithet  "mystic"  may  be  judged  from  the  fact  that  Mill's 
inductive  logic  was  the  direct  result  of  his  aspirations  after 
political  stability  as  determined  by  the  dominion  of  the 
wisest  "  Why  is  it,"  he  asked,  "  that  the  multitude  accept 
implicitly  the  decisions  of  the  wisest,  of  the  specially 
skilled,  in  physical  science  t "  Because  in  physical  science 
there  is  all  but  complete  agreement  in  opinion.  "  And  why 
this  agreement!"  Because  all  accept  the  same  methods 
of  investigation,  the  same  tests  of  truth.  Ib  it  possible 
then  to  obtain  unanimity  as  to  the  methods  of  arriving  at 
conclusions  in  social  and  political  matters,  so  as  to  secure 
similar  agreement  of  opinion  among  the  specially  skilled, 
and  similar  general  respect  for  their  authority  t  The 
same  thought  appears  in  a  review  of  Herschel's  Natural 
Philosophy^  written  about  the  same  time.  Hill  remarks 
that  the  uncertainty  hanging  over  the  very  elements  of 
moral  and  social  philosophy  proves  that  the  means  of 
arriving  at  the  truUi  in  those  sciences  are  not  yet  properly 
understood.  "And  whither,"  he  adds,  "can  mankind  so 
advantageously  turn,  in  order  to  learn  the  proper  means, 
and  to  form  their  minds  to  the  proper  habits,  as  to  that 
branch  of  knowledge  in  which  by  universal  acknowledg- 
ment the  greatest  number  of  truths  have  been  ascertained, 
and  the  greatest  possible  degree  of  certainty  arrived  siV 

By  1831  Mill's  enthusiasm  for  humanity  had  been 
thoroughly  reawakened,  and  had  taken  the  definite  shape 
of  an  aspiration  to  supply  an  unimpeachable  method  of 
search  for  conclusions  in  moral  and  social  science.  From 
the  platform  on  which  Carlyle  and  Mill  met  in  1831  they 
travelled  different  roads, — ihe  one  to  preach  the  duty  of 
obedience  to  the  wisest,  the  other  to  search  for  a  means  by 
which  wisdom  might  be  acquired  such  as  would  command 
respect  and  win  the  assent  of  free  conviction.  Ko  mystic 
ever  worked  with  warmer  zeal  than  Mill  But  his  zeal 
encountered  a  check  which  bafSed  him  for  several  years, 
and  which  left  its  mark  in  various  inconsistencies  and 
incoherences  in  hjs  completed  system.  He  had  been  bred 
by  his  father  in  a  great  veneration  for  the  syllogistic  logic 
as  an  antidote  against  confused  thinking.  He  attributed 
to  his  early  discipline  in  this  logic  an  impatience  of  vague 
language  which  in  all  likelihood  was  really  fostered  in  him 
by  his  study  of  the  Platonic  dialogues  and  of  Bentham,  for 
he  always  had  in  himself  more  of  Plato's  fertile  ingenuity 
in  canvassing  the  meaning  of  vague  terms  than  the  school- 
man's rigid  consistency  in  tiie  use  of  them.  Be  this  as  it 
may,  enthusiastic  as  he  was  for  a  new  logic  that  might 
give  certainty  to  moral  and  social  conclusions.  Mill  was  no 
less  resolute  that  the  new  logic  should  stand  in  no 
antagonism  to  the  old.  In  his  Westmintter  review  of 
Whate^s  Logic  in  1828  (invaluable  to  all  students  of  the 
genesis  of  Mill's  logic)  he  appears,  curiously  enough,  as  an 
ardent  and  brilliant  champion  of  the  syllogistic  logic  against 
highfliers  such  as  the  Scotch  philosophers  who  talk  of 
"superseding"  it  by  "a  supposed  system  of  inductive 
logic."  His  inductive  logic  must  "supplement  and  not 
supersede."  It  must  be  concatenated  with  the  syllogistic 
logic,  the  two  to  be  incorporated  in  one  system.  But' for 
several  years  he  searched  in  vain  for  the  means  of  con- 
catenation. 


Meantime,  while  recurring  again  and  agair,  as  was  his 
custom,  to  this  cardinal  difficulty.  Mill  worked  indefatigably 
in  other  directions  where  he  saw  his  way  dear,  expatiating 
over  a  wide  range  of  political,  social,  economical,  and 
philosophical  questions.  The  working  of  the  new  order  in 
France,  and  the  personalities  of  the  leading  men,  had  a  pro- 
found interest  for  him ;  he  wrote  on  the  subject  in  the 
Examiner,  He  had  ceased  to  write  for  the  Wettminster 
in  1828;  but  during  the  years  1832  and  1833  he  con- 
tributed many  essays  to  Tai^e  Magazine^  the  Jurist^  and 
the  Monthly  Repository.  In  1835  the  London  Review  was 
started,  with  Mill  as  editor ;  it  was  amalgamated  with  the 
Westminster  in  1836,  and  Mill  continued  editor  till  1840. 
Much  of  what  he  wrote  then  was  subsequently  incorporated 
in  his  systematic  works ;  some  of  his  essays  were  reprinted 
in  his  first  two  volumes  of  Dissertations  and  Discussions 
(1 859).  The  essays  on  Bentham  and  Coleridge  constituted 
the  firet  manifesto  of  the  new  spirit  which  Mill  sought  to 
breathe  into  English  Radicalism.  But  the  reprinted  papers 
give  no  just  idea  of  the  immense  range  of  Mill's  energy  at 
thi?  time.  His  position  in  the  India  Office,  where  alone 
he  did  work  enough  for  most  men,  cut  him  off  from 
entering  parliament;  but  he  laboured  hard  though 
ineffectually  to  influence  the  legislature  from  without  by 
combating  the  disposition  to  rest  and  be  thankful  In 
his  Autobiography  he  admits  that  the  attempt  to  form  a 
Radical  party  in  parliament  at  that  time  was  chimerical 

It  was  in  1837,  on  reading  Whewell's  Inductive  Sciences 
and  re-reading  Herschel,  that  Mill  at  last  saw  his  way 
clear  both  to  formulating  the  methods  of  scientific  investi' 
gation  and  joining  on  the  new  logic  as  a  supplement  to  the 
old.  Epoch-making  as  his  logic  undoubtedly  was,  from 
the  multitude  of  new  vie'wjs  opened  up,  from  the  addition 
of  a  new  wing  to  the  rambling  old  buildings  and  from  the 
inspiring  force  with  which  every  dusty  chamber  was 
searched  into  and  illuminated.  Mill  did  not  escape  all  the 
innumerable  pitfalls  of  language  that  beset  the  pioneer  in 
such  a  subject  It  is  evident  from  a  study  of  his  purposes 
and  the  books  from  which  he  started  that  his  worst 
perplexities  were  due  to  his  determination  to  -  exhibit 
scientific  method  as  the  complement  of  scholastic  logic. 
In  his  defence  of  the  syllogism  he  confounds  the  syllogistic 
forms  with  deductive  reasoning.  Every  deductive  reason- 
ing may  be  thrown  into  the  form  of  a  syllogism,  but  not 
every  syllogism  is  deductive.  The  reasoning  in  several  of 
the  syllogistic  forms  is  not  deductive  at  aJl  in  the  sense 
of  involving  a  movement  from  general  to  particular. 
'Although  he  knew  Aristotle  in  the  origmal.  Mill  did  not 
recognize  the  fact  that  the  syllogistic  machinery  was 
primarily  constructed  for  the  reasoning  together  of  terms. 
As  regards  the  word  induction.  Mill  uses  it  in  different 
connexions  to  cover  three  or  four  distinguishable  meanings 
— induction  viewed  as  the  establishment  of  predications 
about  a  general  term,  induction  viewed  as  inference  from 
the  known  to  the  unknown,  induction  viewed  as  verifica- 
tion by  experiment,  and  induction  viewed  as  the  proof  of 
propositions  of  causation.  The  form  of  his  system  was 
really  governed  by  the  scholastic  notion  of  induction  as  a 
means  of  establishing  general  propositions ;  the  inductive 
part  of  his  system  is  introduced  after  the  deductive  under 
this  character ;  while  the  greater  portion  of  the  substance 
of  what  he  treats  of  under  the  name  of  induction,  and 
especially  the  so-called  experimental  methods,  have  nothing 
whatever  to  do  with  the  establishment  of  general  proposi- 
tions, in  the  technical  sense  of  general  propositions. 

But  the  permanent  value  and  influence  of  Mill's  inductive 
logic  is  not  to  be  measured  by  technical  inaoeurades  and 
inconsistencies,  to  which  an  academic  mind  may  easily 
attach  undue  importance.  In  the  technical  history  of  th& 
science.  Mill's  Logic  may  be  viewed  as  an  attempt  tqjnse* 


812 


MILL 


OiB  practical  tests  of  truth  set  forth  in  Henchel's  Diaeoune 
on  jtaiurai  FhUo§ophy  with  the  Uieoretic  views  of  indnc- 
tion  propounded  in  Whately's  Lo<yic.  But  in  the  history 
of  thought  the  great  importance  of  the  work  is  due  not  bo 
much  to  its  endeayour  to  formulate  the  methods  of  science 
and  lay  bar^  the  first  principles  on  which  they  rest  as  to 
its  systematic  application  of  scientific  method  to  what  he 
called  the  moral  sciences.  Mill  has  often  been  criticised 
as  if  he  had  pretended  to  teach  men  how  to  conduct  their 
investigations  and  how  to  make  discoveries  in  the  physical 
sciences.  His  work  was  rather  to  educe  from  the  practice 
of  men  of  science  the  principles  on  which  they  proceed  in 
testing  and  proving  their  speculations  concerning  cause 
and  effect  in  the  physical  world,  and  see  whether  the  same 
principles  could  not  be  applied  in  testing  and  proving 
speculations  concerning  cause  and  effect  in  the  moral 
world.  What  is  the  effect  upon  human  character  and 
human  happiness  of  given  social  and  physical  conditions — 
climate,  institutions,  customs,  laws  t  'How  can  conclusions 
upon  such  points  be  proved  t  These  were  the  -  questions 
in  which  mhl  was  interested,  and  the  striking  novelty  of 
his  work  was  its  endeavour  to  show  that  propositions  of 
jause  and  effect  in  human  affairs  must  be  proved,  if  they 
admit  of  proof  at  all,  absolute  or  approximate,  on  the 
same  principles  with  propositions  of  cause  and  effect  in 
the  material  world. 

The  Z<3$nu;  was  published  in  1843.  In  1844  appeared 
his  Etiay*  on  Same  UnseUUd  Quettumt  in  Political 
Economy.  These  essays  were  worked  out  and  written 
many  years  before,  and  show  Mill  in  his  first  stage  as  a 
political  economist.  Four  out  of  the  five  essays  are 
elaborate  and  powerful  solutions  of  perplexing  technical 
problems — the  distribution  of  the  gains  of  international 
comnierce,  the  influence  of  consumption  on  production,  the 
definition  of  productive  and  unproductive  labour,  the  pre- 
cise relations  between  profits  and  wages.  Though  Mill 
appears  here  purely  as  the  disciple  of  Ricardo,  striving 
after  more  precise  statement,  and  reaching  forward  to 
further  consequences,  we  can  well  understand  in  reading 
these  essays,  searching,  luminous,  large  and  bold  in  outline^ 
firmly  wrought  in  detail,  how  about  tiie  time  when  he  first 
sketdied  them  he  began  to  be  conscious  of  power  as  an 
original  and  independent  thinker. 

That  originality  and  independence  became  more  con- 
spicuous when  he  reached  his  second  stage  as  a  political 
economist^   struggling  forward  towards  the    standpoint 
from  which  his  systematic  work  was  written.     It  would 
seem  that  in  his  fits  of  despondency  one  of  the  thoughts 
that  sat  upon  him  like  a  nightmare  and  marred  his  dreams 
of  human  improvement  wits  the  apparently  inexorable 
character  of  eoonomio  laws,   condemning  tiiousands  of 
labourers  to  a  cramped  and  n^iserable    existence,   and 
thousands  more  to  semi-starvation.     From  this  oppressive 
feeling  he  found  relief,  in  ihe  thought  set  forth  in  the 
opening  of  the  second  book  of  his  Political  Economy — that^ 
while  the  conditions  of  production  have  the  necessity  of 
physical  laws,  the  distribution  of  what  is  produced  among 
the  various  classes  of  producers  is  a  matter  of  human 
arrangement^    dependent    upon    alterable  customs    and 
institutions,     lliere  can  be  Uttle  doubt  that  this  thought^ 
whether  or  not  in  the  clear  shape  that  it  afterwards 
assumed,  was  the  germ  of  all  that  is  most  distinctive  in 
his  system  of  political  economy.    It  was  as  far  as  possible 
from  the  rigidity  of  his  method  of  exposition  to  fall  into 
the  confusion  of  supposing  that    it  was  for    political 
economy  to  discuss  Uie  equity   of  different  modes  of 
distribution,  or  t^e  value  of  oth^r  -  objects  of  human 
endeavour  oonflictin)|^  w^th  the  production  of  wealth ;  but 
be  put  economic  inquiries  clearly  in  their  proper  plsMce  as 
leading  to  conclusions  that  were  not  always  final  and  bind- 


ing on  the  practical  statesman,  but  had  to  be  tiJcen  with 
other  considerations  as  governing  rational  human  action. 
Besides  thus  putting  political  economy  in  ito  just  correla- 
tion with  other  parta  of  social  science  and  conduct,  Mill 
widened  the  scope  of  economic  inquiries  by  discussing  the 
economic  consequences  of  various  ideal  social  arrangements^ 
and  more  especially  different  modes  of  distributing'produoe 
between  landlord,  capitalist,  and  labourer.  Mill  certainly 
redeemed  political  economy  from  the  reproach  of  being  a 
dry  science.  Nobody  with  any  interest  in  human  improve- 
ment can  read  his  work  with  indifference.  And  he  did 
this  without  in  any  way  disturbing  the  original  conception 
of  political  economy  as  the  science  of  cause  and  effect  in 
the  production  of  wealth.  One  of  his  most  eminent 
successors,  the  late  Professor  Caimes,  thus  admirably 
summed  up  his  work  as  a  political  economist : — "  As  he 
himself  used  to  put  it,  Ricardo  supplied  the  backbone  of 
the  science ;  but  it  is  not  less  certain  that  the  limb^,  the 
joints,  the  muscular  developments — all  that  renders 
political  economy  a  complete  and  organised  body  of 
knowledge — have  been  the  work  of  Mill" 

While  his  great  systematic  works  were  in  progress^ 
Mill  wrote  very  little  on  evente  or  books  of  the  day.  He 
turned  aside  for  a  few  months  from  his  Folitieal  Bconomy 
during  the  winter  of  the  Irish  famine  (1846-47)  to 
advocate  the  creation  of  peasant-proprietorships  as  a 
remedy  for  distress  and  disorder  in  Ireland.  He  found 
time  flJso  to  write  elaborate  articles  on  French  history  and 
Greek  history  in  the  Edinburgh  Review  apropos  of  Micheleti 
Quisot,  and  Grote,  besides  some  less  elaborate  essays. 

The  Political  Economy  was  published  in  1848.  Kill 
could  now  feel  that  the  main  work  he  had  proposed  for 
himself  was  accomplished;  "but^  though  he  wrote  compara- 
tively little  for  some  years  afterwuds,  he  remaineii  as 
much  as  ever  on  the  alort  for  opportunities  of  useful . 
influence^  and  pressed  on  with  hardly  diminished 
enthusiasm  in  his  search  for  useful  truth.  Among  other 
things,  he  made  a  more  thorough  study  of  sodalist  writers, 
with  the  result  that»  though  he  was  not  converted  to  any 
of  their  schemes  as  being  immediately  practicable^  he 
began  to  look  upon  some  more  equal  disliibution  of  the 
produce  of  labour  as  a  practicability  of  the  remote  fatorc^ 
and  to  dwell  upon  the  prospect  of  such  changes  in  human 
.  character  as  might  render  a  stable  socie^  possibia  withoiil 
'  the  institution  of  private  property.  This  &e  baa  called  his 
third  stage  as  a  political  econonust)  and  lie  sayi  that  ha 
was  helpedtowards  it  by  the  lady,  Mrs  Taylor,  who  became 
his  wife  in  1851,  and  with  whiom  he  had  lived  in  intimate 
friendship  for  more  than  twenty  ^ears  beforei  It  is 
generally  supposed  that  he  writes  with  a  lover's  eztzavar 
gance  about  this  lady's  powers  when  he  compares  her  with 
Shelley  and  Carlyle.  But  a  little  reflexion  will  show  that 
he  wrote  with  his  usual  accuracy  and  sobriety  when  ho 
described  her  influence  on  him.  He  expressly  sayi  that 
he  owed  none  of  his  tachniral  doctrine  to  her,  that  she 
influenced  only  his  ideals  of  life  for  the  individual  and  for 
society;  and  his  language  about  her  is  really  only  a 
measure  of  the  importance  that  he  attached  to  such  ideals 
above  any  systems  of  reasoned  truth.  There  is  very  little 
propodtional  difference  between  Mill  and  his  father ;  but 
it  is  obvious  from  what  he  says  that  his  inner  life  bcioame 
veqr  different  after  he  threw  off  his  father's  authority. 
This  new  inner  life  was  strengthened  and  enlarged  by  Mrs 
Taylor.  We  must  remember  also  that  Mill,  in  his  early 
years  had  been  so  strictly  secluded  from  commonplace 
sentiiuent  that  what  the  general  world  would  consider 
commonplace  must  have  come  to  him  with  aU  the  freshness 
of  a  special  revelation. 

During  the  seven  years  of  his  married  life  Mill  published 
less  than  in  any  other  period  of  his  career,  but  four  of  his 
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most  closely  Mftadned  and  eharacteristic  wodu,  the  Liberty^ 
the  UtUitarianUm^  the  ThougJjtU  <m  ParliamerUary  Reform, 
and  the  Siilf^ion.  </  Women,  besides  his  pos&nmoualy 
pnhUabed  essays  od  Jfature  and  on  the  Utility  of  RdigtMi, 
were  thought  out  and  partly  written  in  collaboration  with 
his  wife.  In  1856  he  became  head  of  the  ei^miner's 
office  in  the  India  House,  and  for  two  years,  till  the 
dissolution  of  the  Company  in  1858,  his  official  work, 
never  a  l^;ht  task,  kept  him  fully  occupied.  It  fell  to 
him  iu  h^  of  the  office  to  write  the  defence  of  the 
Company's  government  of  India  when  the  transfer  of  its 
powers  was  proposed.  Mill  was  earnestly  opposed  to  the 
transfer,  and  the  documents  in  which  he  substantiated  the 
proud  boast  for  the  Company  that  "  fe^  governments  even 
under  far  more  favourable  droumstances  have  attempted 
80  much  for  the  good  of  their  suljeets  or  carried  so  many 
of  their  attempts  to  a  beneficial  issue^"  and  eipoeed  the 
defects  of  the  proposed  new  government,  are  models  of 
trenchant  and  dignified  pleading.  -  His  predictioti  that  the 
Indian  Secretary's  council  would  serve  as  a  screen  and 
not  as  a  check  was  in  the  opinion  of  many  amply  i^erified 
a  few  years  ago. 

On  the  dissolution  of  the  Company,  Mill  was  offered  a 
seat  in  the  new  'council,  but  declixied.  His  retirement 
from  official  work'was  f oUowed  almost  immediately  by  his 
wife's  death,  and  from-  ihi^  -calamity  he  sought  relief  in 
active  literary^  occupation.  Politics,  sociology,  and  psycho- 
logy divided  aft  before  the^jenergies  of  his  active  mind^ 
One  of  his  first  car^s  was  to  publish  with  a  touching 
dedication  to  his  wife  the  treatise  on  Liberty,  which  they 
had  wrought  out  together,,  principle  by  principle  and 
sentencd  by  sentence.  This  pious  duty  discharged,  he 
turned  to  current  politics,  and  published,  in  view  of  the 
impending  Reform  Bill,  a  pamphlet  on  pca>liamentary 
reform.  The  chief  feature  in  this  was  an  idea  concerning' 
which  he  and  Mrs  Mill  often  deliberated,  the  necessity 
of  providing  checks  against  uneducated  democracy.  Ha 
fanciful  suggestion  of  a  plurality  of  votes,  proportioned  to 
the  elector's  degree  of  education,  was  avowedly  put  forward 
only  as  an  ideal;  he  admitted  that  no  authentic  test  of 
education  could  for  the  present  be  found.  An  anonjrmous 
Conservative  caught  at  the  scheme  in  another  pamphlet, 
proposing  income  as  a  test  Soon  after.  Mill  supported 
m  Frtuer'*,  still  with  the  same  object,  Mr  Hare's  scheme 
for  the  representation  of  minorities.  In  the  autumn  of 
the  same  year  he  turned  .to  psychology,  reviewing  Mr 
Bain'a  works  iii  the  Edinburgh  Review. 

In  this  way  the  indefatigable  thinker  worked  on,  throw- 
ing  himself  by  turns  into  &e  various  lines  along  which  he 
saw  prospects  of  fulfilling  his  mission  as  an  apostle  of  pro- 
gress. In  his  Repreaeniaiive  Government  ( 1 860)  he  systema- 
tixed  opinions  already  put  forward  in  many  casual  articles 
and  essays.  His  Uttlitarianiem  (published  in  Frater'*  in 
1861)  was  a  closely  reasoned  systematic  attempt  to  answer 
objections  to  his  ethical  theoiy  and  remove  misconceptions 
of  it.  As  the  inventor  of  the  term  Utilitarianism,  he  was 
entitled  to  define  its  meaning;  and  he  was  especially 
anxious  to  make  it  clear  that  he  included  in  utility  the 
pleasures  of  the  imagination  and  the  gratification  of  the 
higher  emotions,,  and  to  show  how  powerfully  the  good  of 
mankind  as  a -motive  appealed  t^  the  imagination.  His 
treatise  on  the  Subjection  of  Women,  in  its  ruling  intention 
a  protest  against  the  abuse  of  power,  was  Mill's  next  work, 
though  it  was  not  published  till  1869.  His  Examination 
of  J^milton'e  Philosophy,  published  in  1865,  had  engaged, 
a  large  share  of  his  time  for  three  years  before.  When  it 
first  occurred  to  him  that  a  criticism  of  the  chief  of  our 
native  intuitional  psychologists  would  cause  a  wholesome 
stir  and  serve  enlightenment,  he  thought  only  of  an  article 
aoeh  aa  he  wrote  about  Austin's  Jurisprudence  or  Qrote's 


Plato,  But  he  soon  found  that  the  subject  requiredra  bcek, 
and  a  book  appeared  which  certainly  ansiyered  the  purpose 
of  rousing  the  sleepy  realms  of  philosophy  and  theology. 

While  mainly  occupied  in  those  years  with  philosophical 
studies.  Mill  did  not  remit  his  interest  in  current  politics. 
He  made  his  voice  heard  on  the  contest  in  America  in 
1862,  taking  the  side  of  the  ^orth— then  very  unpopular 
in  London— and  using  all  his  strength  to  explain  what  has 
since  been  universally  recognized  as  the  issue  really  at 
stake  in  the  struggle,  the  abolition  of  slavery.  It  was 
characteristic  of  the  closeness,  with  which  he  watched 
current  events,  and  of  his  zeal  in  the  cause  of  *' lucidity," 
that,  when  the  Reader,  an  organ  of  science  and  unpartisan 
opinion,  fell  into  difficulties  in  1865,  Mill  joined  with  some 
distinguished  men  of  science  and  letters  in  an  effort  to  keep 
it  afloat  He  supplied  part  of  the  money  for  carrying  it 
on,  contributed  several  articles,  and  assisted  the  editor, 
Mr  Fraser  Bae,  with  his  advice.  The  effort  was  vain, 
though  such  men  as  Herbert  Spencer,  Huxley,  lyndaiu,' 
Caimes,  Mark  Pattison,  F.  Harrison,  Sir  Frederick  Pollock, 
and  Lockyer  were  among  the  contributors. 

In  1865  a  new  channel  was  opened  to  his  influence; 
He  was  requested  to  stand  for  Westminster,  and. agreed 
on  conditions  strictly  in  accordance  with  his  principles  of 
parliamentary  election.  He  would  not  canvass,  nor  pay 
agents  to  canvass  for  him,  nor  would  he  engage  to  attend 
to  the  local  business  of  the  constituency.  He  was  with 
difficulty  persuaded  -even  to  address  a  me<sting  of  the 
electors.  The  story  of  this  remarkable  election  has  been 
told  by  Mr  James  Beal,  one  of  the  most  active  supporters 
of  Mill's  candidature.  In  parliament  he  adhered  to  his 
lifelong  principle  of  doing  only  work  that  needed  to  be 
done,  and  that  nobody  else  seemed  equally  able  or  willing 
to  do.  It  may  have  been  a  consciousness  of  this  fact 
which  prompted  a  remark  made  by  the  Speaker  that  Mill's 
presence  in  parliament  elevated  Uie  tone  of  debate.  The 
impression  made  by  him  in  parliament  is  in  some  danger 
ot  being  forgotten,  because  he  was  not  instrumental' in 
carrying  any  great  measure  that  might  serve  as  an  abiding 
inemoriaL  But,  although  in  one  of  his  first  speeches 
against  the  suspension  of  the  Habea9  Corpus  Act  in  Ireland 
h'e  was  very  unfavourably  received,  Mill  thoroughly 
succeeded  in  what  is  called  **  gaining  the  ear  of  the  House." 
The  only  speech  made  by  hun  during  his  three  years  in 
parliament  that  was  listened  to  wiSi  impatience  was, 
curiously  enough,  his  speech  in  favour  of  counteracting 
democracy  by  providing  for  the  representation  of  minorities, 
fiift  attack  on  the  conduct  of  General 'Eyre  in  Jamaica 
was  listened  to,  but  with  repugnance  by  the  majority, 
although  his  action  in  this  matter  in  and  eut  of  parliament 
was  far  from  b^ng  ineffectual.  He  took  an  active  part  in 
the  debates  on  "hit  Disraeli's  Reform  Bill,  and  helped  to 
extort  from  the  Government  several  useful  modifications 
of  the  Bill  for  the  Prevention  of  Corrupt  Practices.  The 
reform  of  land  tenure  in  Ireland,  the  representation  of 
women,  the  reduction  of  the  ntCtional  debt^  the  reform  of 
London  government,  the  abrogation  of  the  declaration  of 
Paris,  were  among  the  topics  on  which  he  spoke  with 
marked  effect  He  took  occasion  more  than  once  to 
enforce  what  he  had  often  advocated  in  writing,  England's 
duty  to  intervene  in  Continental  politics  in  support  fit  the 
cause  of  freedom.  As  a  speaker  Mill  was  somewhat 
hesitating,  pausing  occasionally  -as  if  to  recover  the  thread 
of  his  argument,  but  he  showed  great  readiness  in  extem- 
poraneous debate;  .  Viewed  as  a. candidate  for  ministerial 
office,  he  might  be- regarded  as  a.  failure  in  parliament,  but 
there  can  be  no  doubt  that  his  career  there  greatlj  extended 
his  influence. 

Mill's    subscription  to.  the   election  expenses  •  of  Mr 
Bradlaugh,  and  his  attitude  towards  Go¥emor~£yre,  are 
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gsnemlly  regarded  as  the  main  causes  of  his  defeat  in  the 
geoeial  election  of  1868.  But,  as  he  suggests  himself,  his 
ttndied  advocacy  of  unfamiliar  projects  of  reform  had  made 
him  unpopular  with  "  moderate  Liberals.**  When  he  was 
first  elected  on  a  sudden  impulse  of  enthusiasm,  extremely 
little  w«l  Icnown  about  him  by  the  bulk  of  the  electorate; 
iaid  hi»  writing  about  checks  agains;  democ^ucy  had  pre- 
pared many  for  a  more  conservative  attitude  on  questions 
of  practical  politics  He  retired  with  a  sense  of  relief  to 
his  <5Dttage  and  his  literary  life  at  Avignon.  His  parlia- 
mentary duties  and  the  quantity  of  correspondence  brought 
upon  him  by  increased  publicity  had  absorbed  nearly  the 
whole  o^  his  time.  The  scanty  leisure  of  his  first  receas 
had  been  devoted  to  writing  his  St  Andrews  rectorial 
address  on  higher  education  and  to  answering  attacks  on 
his  criticism  of  Hamilton ;  of  the  second,  to  annotating,  in 
conjunction  with  Mr  Bain  and  Mr  Findlater,  his  father's 
Analytu  of  tht  Mind,  But  now  he  could  look  forward  to 
a  literary  life  pure  and  simple,  and  his  letters  show  how 
much  he  enjoyed  the  change.  His  little  cottage  was  filled 
with  books  and  newspapers ;  the  beautiful  country  round 
it  furnished  him  with  a  variety  of  walks ;  he  read,  wrote, 
discusaed,  walked,  botanized.  His  step-daughter.  Miss 
Taylor,  his  constant  companion  after  his  wife's  death, 
"architect  and  master-mason  all  in  one,"  carried  out 
various  improvements  in  their  quiet  home  for  the  philo- 
sopher's comfort.  ''Helen,'*  he  wrote  to  Mr  Thornton, 
"  has  carried  out  her  long-cherished  scheme  (about  which 
she  tells  me  she  consulted  you)  of  a  '  vibratory '  for  me, 
and  has  made  a  pleasant  covered  walk,  some  30  feet  long, 
where  J  can  vibrate  in  cold  or  rainy  weather.  The 
terrace,  you  must  know,  as  it  goes  round  two  sides  of  the 
house,  has  got  itself  dubbed  the  '  semi-circumgyratory.' 
In  addition  to  this  Helen  has  built  me  a  herbarium,  a 
little  room  fitted  up  with  closets  for  my  plants,  shelves 
for  my  botanical  books,  and  a  great  table  whereon  to 
manipulate  them  all.  Thas,  you  see,  with  my  herbarium, 
my  vibratory,  and  my  semi-circumgyratory,  I  am  in  clover ; 
and  you  may  imagine  with  what  scorn  I  think  of  the 
House  of  Commons,  which,  comfortable  club  as  it  is 
said  to  be,  could  offer  me  none  of  these  comforts,  or,  more 
perfectly  speaking,  these  necessaries  of  life."  Mill  was  an 
enthusiastic  botanist  all  his  life  long,  and  a  frequent  con- 
tributor of  notel  and  short  papers  to  the  Phytdogut,  One 
of  the  things  that  he  looked  forward  to  during  his  last 
journey  to  Avignon  was  seeing  the  spring  flowers  and 
completing  a  flora  of  the  locality.  His  delight  in  scenery 
frequently  appears  in  letters  written  to  his  friends  during 
his  summer  and  autumn  tours. 

No  recluse  ever  had  a  more  soothing  retreat  than  Mill's 
Avignon  cottage,  but  to  the  last  he  did  not  relax  his 
laborious  habits  nor  his  ardent  outlook  on  .human  affairs 
The  essays  in  the  fourth  volume  of  his  DiBtericUxons — on 
endowments,  on  land,  on  labour,  on  metaphysical  and 
psychological  questions — were  written  for  the  Fortnightly 
Review  at  intervals  after  his  short  parliamentary  career. 
One  of  his  first  tasks  was  to  send  his  treatise  on  the 
SMhjection  of  Women  through  the  press.  The  essay  on 
Theitm  was  written  soon  after.  The  last  public  work  in 
which  he  engaged  was  the  starting  of  the  Land  Tenure 
Reform  Association.  The  interception  by  the  state  of  the 
unearned  increment,  and  the  promotion  of  co-operative 
agriculture,  were  the  most  striking  features  in  his  pro- 
gramme.  He  wrote  in  the  Examiner  and  made  a  public 
speech  in  favour  of  the  association  a  few  months  before 
his  death.  The  secret  of  the  ardour  with  which  he  took 
up  this  question  probably  was  his  conviction  that  a  great 
■tmggle  was  impending  in  Exirope  between  labour  and 
capital     He  regarded  his  project  as  a  timely  compromise. 

Mill  died  at  Avignon  on  the  8th  of  May  1873. 


Within  tho  limits  of  this  articls  it  is  Imnoasiblo  to  attatlpt  a 
critidsm  of  Mill's  conclusions  in  lo  many  nelds  of  rescnrcn;  one 
mast  be  content  with  trying  to  indicate  the  purpose  an'l  the  spirit 
of  his  work.  Perhaps  we  still  stand  too  near  to  judge  without  bias; 
•ofiie  years  hence  men  will  be  better  able  to  say  whether  he  made 
seiolism  less  reckless  or  brought  mankmd  appreciably  nearer  that 
dominion  of  tbe  wisest  which  was  the  rr mote  goal  of  his  endeavour. 
It  will  be  long  before  humanity  finds  a  nobler  example  of  tKe 
soareher  after  the  best  means  of  social  improvement  He  sought 
after  clear  ideas  with  th*  ardour  of  a  mystic,  the  patience  and 
laborious  industry  of  a  man  of  science;  ho  encountered  opponents 
with  a  generoaity  and  a  courtesy  worthy  of  any  pri%ix  duxalUr  of 
medinral  romance,  whUe  he  was  not  inferior  to  *hat  ideal  in  the 
vigour  of  his  blows  against  ininstice.  As  regartU  his  influence,  it 
has  been  well  said  that  '*no  calculus  can  integnte  the  innumerable 
pulses  of  knowledge  and  of  thought  that  he  has  made  to  vibrate  in 
the  minds  of  his  generation."  He  quickened  thongl  t  upon  every 
problem  that  he  touched.  Any  estimate  of  Hill's  seiviee  to  poUticsil 
or  philosophical  thought  at  thia  moment  is  liable  to  be  injuri- 
onafy  affected  by  the  temporary  discredit  into  which  some  of  his  doc- 
trines have  fallen.  He  was  not  infallible;  he  made  no  claim  to  dog- 
matic authority.  But  in  criticism  of  detail,  according  to  our  preaent 
light,  we  may  easiW  blind  ourselres  to  the  freatnesa  of  the  work 
that  Hill  scoomplished  in  the  dtvelopment  of  opinion.    (W.  H.) 

MILLAU,  or  Milhaf,  capital  of  an  arrondissement  in 
the  department  of  Aveyron,  France,  is  situated  on  the  left 
bank  of  the  Tarn,  half  a  mile  below  the  point  at  which 
that  river  is  joined  by  the  Dourbie,  and  48  miles  to  the 
south-east  of  Rodez,  on  the  Rodez  and  Montpellier  line. 
Itself  1210  feet  above  the  level  of  the  sea,  it  is  overlooked 
by  hills  covered  with  vineyards  and  fruit  trees  or  by  bare  and 
scarped  rocks.  The  streets  of  Millau  are  narrow,  and  some 
of  the  houses  of  great  antiquity,  but  the  town  is  surrounde«l 
by  spacious  boulevards.  On  two  sides  the  Place  d'Armes 
is  adorned  by  stone  columns  supporting  galleries  of  wood , 
the  only  buildings  of  special  interest  are  the  Romanesque 
church  of  Kotre  Dsme,  and  the  belfry  of  the  old  h6tel  de 
ville.  The  principal  industry  is  the  manufacture  of  gloves, 
but  various  branches  of  the  leather  manufacture  are  aUo 
carried  on.  The  chief  articles  of  commerce  are  wool  (both 
raw  and  prepared),  Roquefort  cheese,  wine,  almonds,  and 
live  stock.     The  population  in  1881  was  16,628. 

The  viscounts  of  Hillan  are  mentioned  as  early  as  the  10th 
century ;  in  the  16th  it  became  one  of  the  loading  strongholds  of 
the  Reformed  party  in  tho  south  of  France.  Its  industry  suffered 
severely  by  the  revocation  of  the  edict  of  Nantee. 

MILLENNIUM.  In  the  history  of  Christianity  three 
main  forces  are  found  to  have  acted  as  auxiliaries  of  the 
gospel  They  have  elicited  the  ardent  enthusiasm  of  many 
whom  the  bare  preaching  of  the  gospel  would  never  have 
made  decided  converts.  These  are  (1)  a  belief  in  the 
speedy  return  of  Christ  and  in  His  glorious  reign  on  earth; 
(2)  mystical  contemplation,  which  regards  heavenly  blesa* 
ings  as  a  possible  possession  in  the  present  life;  and  (3) 
faith  in  a  divine  predestination  of  some  to  salvation  and 
others  to  perdition.  Each  of  these  forces  has  at  particular 
times  proved  too  strong  for  church  authority  and  burst  the 
embankments  with  which  the  church  had  st  once  narrowed 
and  protected  Christian  life  and  thought  They  have  pro- 
duced ecclesiastical,  social,  and  political  convulsions,  where 
the  elemental  force  of  religious  conviction  has  destroyed 
all  organintion,  whether  of  church  or  of  state.  They  have 
released  from  its  fetters  the  free  spirit  of  Christianity, 
though  often  enough  they  have  associated  with  it  a 
fanaticism  more  damaging  to  the  gospel  than  the  temporis- 
ing policy  of  the  hierarchy. 

First  in.  jioint  of  time  came  the  faith  in  the  nearness  of 
Christ's  Wemd  advent  and  the  establishing  of  His  reign  of 
glory  on  the  earth.  Indeed  it  appears  so  early  that  it 
might  be  questioned  whether  it  ought  not  to  be  regarded 
as  an  essential  part  of  the  Christian  religion.  That 
question,  however,  will  scarcely  be  answered  in  the  affirma- 
tive. The  ideas  of  the  Sermon  on  the  Mounts  or  the 
pregnant  thoughts  of  the  Pauline  theology,  are  indei)endent 
of  the  expectation  that  the  kingdom  of  glory  wilifshortfy 
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be  ettablished.  On  tlie  other  hand,  it  most  be  admitted 
that  this  expectation  was  a  prominent  feature  in  tbe  earliest 
proclamation  at  the  gospel,  and  materially  contributed  to 
its  SQoeesa.  If  the  primitiye  churches  had  been  under  the 
naoeasity  of  framing  a  "Confession  of  Faith,"  it  would 
eertainlj  have  embiaced  those  pictures  by  means  of  which 
the  near  future  was  distinctly  realised.  But  then  these 
piesorea  and  dreams  and  hopes  were  just  the  things  that 
made  systematiMd  doctrine  impossible;  it  is  possible  to 
formulate  the  mythological  ideas^  but  not  the  shifting 
imagery  of  the  imagination. 

In  the  anticipations  of  the  future  prevalent  amongst  the 
«arly  Christians  («.  50-150)  it  is  necessary  to  distinguish 
a  fixed  and  a  fluctoatung  element  The  former  includes 
(1)  the  notion  that  a  Ust  terrible  batde  with  the  enemies 
of  Qod  was  impending;  (2^  the  faith  in  the  speedy  return 
of  Christ;  (9)  the  conviction  that  Christ  will  judge  all 
men,  and  (4)  will  set  up  .a  kingdom  of  glory  on  earth. 
To  the  latter  belong  viaws  of  the  Antichrist,  of  tiie  heathen 
world-power,  df  the  plaoe^  extent,  and  duration  of  the 
earthly  kxnc^m  of  Christi  Ae.  These  remained  in  a  state 
of  solution ;  they  were  modified  from  day  to  day,  partiy 
because  of  the  changing  circumstances  of  tiie  present  by 
which  forecasts  of  the  future  were  regulated,  pArtiy  because 
the  indications  real  or  supposed — of  the  ancient  prophets 
always  admitted  of  new  combinations  and  constructions. 
But  even  here  certain  positions  were  agreed  on  in  Urge 
sections  of  Christendom.  Amongst  these  was  the  expecta- 
tion that  the  future  kingdom  of  Christ  on  earth  should 
have  a  fixed  duration, — according  to  the  most  prevalent 
opinion,  a  duration  of  one  thousand  years.  From  this  fact 
the  whole  ancient  Christian  eschatology  was  known  in 
later  times  as  "chiliasm," — a  name  which  is  not  strictly 
accurate^  since  the  doctrine  of  the  millenmum  was  only  one 
feature  in  its  scheme  of  the  future. 

1.  This  idea  that  the  Messianic  kingdom  of  the  future 
on  earth  should  have  a  definite  duration  has — ^like  the 
whole  eschatology  of  the  primitive  church — ^its  roots  in  the 
Jewish  apocalyptic  literature,  where  it  appears  at  a  com- 
paratively late  period.  At  first  it  was  assumed  that  the 
Mesnanic  kingdom  in  Palestine  would  last  for  ever  (so  the 
prophets ;  rf.  Jerem.  xxiv.  6 ;  Eiek.  xxxvii  25 ;  Joel  iv. 
20;  Daniel  vi.  27;  SibvlL  iii  49  jg.,  766;  Psalt  Salom. 
jcviL  4 ;  Enoch  bdi.  14),  and  this  seems  always  to  have 
been  the  most  widely  accepted  view  (John  xii.  34).  But 
from  a  comparison  of  pitophetic  passages  of  the  Old  Testa- 
nSent  learned  apocalyptic  writers  came  to  the  conclusion 
that  a  distinction  must  be  drawn  between  the  earthly 
appearance  of  the  Messiah  and  the  appearance  of  Qod 
Tfimaftlf  amongst  His  people  and  in  the  Gentile  world  for 
the  final  judgment  Aa  a  necessary  consequence,  a  limited 
period  had  to  be  assigned  to  the  Messianic  kingdom.  It 
is  not  altogether  improbable  that  the  mysterious  references 
to  the  sufferings  of  the  Messiah  had  also  an  influence  on 
some  minds.  This,  however,  is  doub{fuL  It  is  certain  at 
all  events  that  the  whole  conception  marks  the  beginning 
of  the  dissolution  of  realistic  and  sensuous  views  of  the 
f uturei  ISie  age  was  too  advanced  to  regard  the  earthly 
Messianic  kingdom  as  the  end.  There  was  an  effort  to 
find  a  place  among  the  hopes  of  the  future  for  those  more 
^iritual  and  universal  anticipations^  according  to  which 
eternal  and  heavenly  blessedness  will  be  the  portion  of  the 
faithful,  this  earth  and  heaven  win  pass  away,  and  God 
will  be  all  in  aU.  As  to  the  period  to  be  assigned  to  this 
earthly  kingdom,  no  agreement  was  ever  reached'  in 
Judaism,  any  more  than  in  the  detailed  descriptions  of  its 
joys  and  pleasures.  According  to  the  Apocalypse  of  Baruch 
(xL  3)  this  kingdom  will  last  *' donee  fiadatur  mundus 
eorruptionls."  In  the  Book  of  Enoch  (xcL  12)  *'a  week" 
m  fp^fif^,  in  the  Apocalypse  of  Ezra  (viL  28  iq,)  four 


hundred  years.  Hus  figure,  corresponding  to  the  four 
hundred  years  of  Egyptian  bondage,  occurs  also  in  the 
Talmud  (Sanhediin  99a).  But  this  is  the  only  passage ; 
the  Talmud  has  no  fixed  doctrine  on  the  point  The 
view  most  frequentiy  expressed  there  (see  Von  Otto  in 
ffilffenfelcP*  ZeiUehrift,  1877,  p.  527  j;.)  is  that  the 
Messianic  kingdom  will  last  for  one  thousand  (some  said 
two  thousand)  years.  "In  six  days  God  created  the 
world,  on  the  seventh  He  rested.  But  a  day  of  God  is 
equal  to  a  thousand  years  (Fs.  xc.  4).  Hence  the  world 
will  Ust  for  six  thousand  years  of  toil  and  labour ;  then 
wiU  come  one  thousand  years  of  Sabbath  rest  for  the  people 
of  God  in  the  kingdom  of  the  Messiah."  This  idea  must 
have  already  been  very  common  in  the  first  century  before 
CSirist  The  combination  of  Gen.  L,  Dan.  ix,  and  Fs.  zo. 
4  was  peculiarly  fascinating. 

2.  Jesus  Himself  speaks  of  only  one  return  of  the  Son 
of  Man — His  return  to  judgment  In  q)ea]dng  of  it  and 
of  the  glorious  kingdom  He  is  to  introduce,  He  makes  use 
of  apocalyptic  images  (Matt  viii.  11,  xxvi  29 ;  Luke  xxiL 
16;  Matt  xix.  28);  but  nowhere  in  the  discourses  of 
Jesus  is  there  a  hint  of  a  limited  duration  of  the  Meesianio 
kingdom.  The  apostolic  episties  are  equally  free  from 
any  trace  of  chiliasm  (neither  1  Cor.  xv.  23  tq,  nor  1  Thess. 
iv.  16  ig.  points  in  this  direction).  In  the  Apocalypse  of 
John,  however,  it  occurs  in  the  following  shape  (chap.  xx.). 
After  Christ  has  appeared  from  heaven  in  tiie  guise  of  a 
warrior,  and  vanquished  the  antichristian  world-power, 
the  wisdom  of  the  world,  and  the  devil,  those  who  have 
remained  steadfast  in  the  time  of  the  last  catastrophe^  and 
have  given  up  their  lives  for  their  faith,  shall  be  raised  up^ 
and  shaU  reign  with  Christ  on  this  earth  as  a  royal  priest- 
hood for  one  thousand  years.  At  the  end  of  this  time  Satan 
is  to  be  let  loose  again  for  a  short  season ;  he  will  prepare 
a  new  onslaught^  but  God  will  miraculously  destroy  him 
and  his  hosts.  Then  will  follow  the  general  resurrection 
of  the  dead,  the  last  judgment^  and  the  creation  of  new 
heavens  and  a  new  earth.  That  aU  believers  will  have  » 
share  in  the  first  resurrection  and  in  the  Messianio 
kingdom  is  an  idea  of  which  John  knows  nothing,  ^le 
eartiily  kingdom  of  Christ  is  reserved  for  those  who  have 
endured  the  most  terrible  tribulation,  who  have  withstood 
the  supreme  effort  of  the  world-power, — that  is,  for  those 
w&o  are  actually  members  of  the  churoh  of  the  last  daysi 
The  Jewish  expectation  is  thus  considerably  curtailed  in 
the  hands  of  John,  as  it  is  also  shorn  of  its  sensual 
attractions.  "  Blessed  and  holy  is  he  that  hath  part  in  the 
first  resurrection ;  on  such  the  second  death  hath  no  power; 
but  they  shall  to  priests  of  God  and  of  Christ,  and  shidl 
reign  with  Him  a  tiiousand  years."  More  than  this  John 
does  not  say.  But  other  ancient  Christian  authors  were 
not  so  cautious.  Accepting  the  Jewish  apocalypses  as 
sacred  books  of  venerable  antiquity,  they  read  them  eagerly, 
and  transferred  t^eir  contents  bodily  to  Christianity.  Kay 
more,  the  Gentile  Christians  took  possession  of  them, 
an4  just  in  proportion  as  they  were  neglected  by  the 
Jews — who,  after  the  war  of  BarCochba,  became  indiffer* 
ent  to  the  Messianic  hope  and  hardened  themselves  onoe 
more  in  devotion  to  the  law — they  were  naturalized  in  the 
Christian  communities.  The  result  was  that  these  books 
.became  "  Christian  "  documents ;  it  is  entirely  to  Christian, 
not  to  Jewish,  tradition  that  we  owe  their  preservation. 
The  Jewish  expectations  are  adopted,  for  example,  by 
Papias,  by  the  writer  of  the  epistl-)  of  Bamabaa^  and  by 
Justin.  !Papias  actually  confounds  expressions  of  Jesus 
with  verses  from  the  Apocalypse  of  Baruch,  referring  to 
the  amazing  fertility  of  tiie  days  of  the  Messianic  kingdom 
HHtpias  in  Iran.  v.  S3).  Barnabas  (Ep^  15)  mves  us  the 
Jewish  theory  (from  Gen.  i  and  Fa.  xe.  4)  that  the 
present  oondition  <tf  the  world  is  to  laat  liz  thousand  yeaca 
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from  the  creation,  that  at  the  hegiimizig  of  the  Sabbath 
(the  aerenth  millennium)  the  Bon  of  Qcd  appears,  to  put 
an  end  to  the  time  of  "the  unjust  one^"  to  jadge  the  tmgodly 
and  renew  the  eartL  But  he  does  Qot  indulge,  like  Fapias, 
in  aensaofu  descriptions  of  this  seventh  imllennium;  to 
Barnabas  it  is  a  time  of  rest,  of  sinleasness,  and  of  a  holy 
peaces  It  is  not  the  end,  however;  it  is  followed  by  an 
eigh^  day  of  eternal  duration, — **the  beginning  of  another 
world.**  So  that  in  the  view  of  Barnabas  the  Messianic 
reign  stiU  belongs  to  ovrov  6  oluif.  Justin  (IHai,^  80) 
spesJu  of  chiliasm  as  a  necessaty  part  of  complete 
orthodoxy,  although  he  knows  Christians  who  do  not 
accept  it  He  bcJieves,  with  the  Jews,  in  a  restoration 
and  extension  of  the  city  of  Jerusalem;  he  assumes  that 
this  city  will  be  the  seat  of  the  Messianic  kingdom,  and 
he  takes  it  as  a  matter  of  course  that  there  all  belierers 
(here  he  is  at  one  with  Barnabas)  alonff  with  patriarchs 
an(]b  prophets  will  ex\]oy  perfect  felicity  for  one  thousand 
years.  In  fact  he  reads  this  view  into  the  Apocalypse  of 
John,  which  he  understands  to  mean  that  before  the 
general  resurrection  all  beUevers  are  to  rule  for  a  time 
with  Christ  on  earth.  That  a  philosopher  like  Justin, 
with  a  bias  tomods  an  Hellenic  construction^  the  Christian 
religion,  shotdd  nerertheleas  have  accepted  its  chiliastic 
elements  is  the  strongest  proof  that  these  enthusiastic 
expectations  were  inseparably  bound  up  with  the  Christian 
faith  down  to  the  middle  of  the  2d  century.  And  another 
proof  is  found  in  the  fact  that  even  a  speculatiTe  Jewi^i 
CSuistian  like  Cerinthus  not  only  did  not  renounce  the 
chiliastic  hope^  but  pictured  the  foture  kingdom  of  Christ 
as  a  kingdom  of  sensual  pleasures,  of  eating  and  drinking 
and  marriage  festivities  (Euseb.,  ff,  S^  iii  28,  viL  25). 
9.  After  the  middle    of   the   2d  century   these    ex- 

Ctions  were  gradually  thrust  into  the  background, 
would  never  have  died  out^  however,  had  not 
circumstances  altered,  and  a  new  mental  attitude  been 
taken  up.  The  spirit  of  philosophical  and  theological 
speculation  and  of  ethical  reflexion,  which  began  to  spread 
through  the  churches,  did  not  know  what  to  make  A  the 
old  hopes  of  the  future.  To  a  new  generation  they  seemed 
paltry,  earthly,  and  fantastic,  and  far^eeing  men  had  good 
reason  to  regard  them  i^  a  source  of  politiad  danger.  But 
moTQ  than  this,  these  wUd  dreams  about  the  glorious  king- 
dom of  Christ  began  to  disturb  the  organization  which  the 
diurches  had  seen  fit  to  introduce.  In  the  interests  of 
self-preservation  apinst  the  world,  the  state^  and  the 
heretics,  the  Christian  communities  had  formed  themselves, 
into  compact  societies  with  a  definite  creed  and  constitu- 
tion, and  they  felt  that  their  existence  was  threatened  by 
the  white  heat  of  religious  sutjeotivity.  So  eady  as  the 
year  170,  a  church  party  in  Ajda  Minois-the  so-called 
Alogi-^^ected  the  whole  body  of  apocalyptic  writings 
and  denounced  the  Apocalypse  of  John  as  a  book  of  fables. 
All.tfie  more  powerful,  was  the  reaction.  In  the  BO-«alled 
Montanistio  controversy  (c  160-220)  one  of  the  principal 
issues  involved  was  the  continuance  ol  the  ohiliastio 
expectations  in  the  churches.  The  Montanists  of  Asia 
Mmor  defended  them  in  their  integrity,  with  one  sli^g^t 
modification:  they  announced  that  Pepusa,  the  city  ol 
Montanu%  would  be  the  site  of  the  Kew  Jerusalem  and 
the  millennial  kingdom.  Modifications  of  this  kind, 
which  have  often  appeared  in  later  tames  in  connexion 
with  the  revival  of  millennarianimn,  are  a  striking  evidence 
of  the  tendency  of  every  sect  to  regard  its  own  little 
membership  as  the  centre  of  the  world  and  its  fortunes  as 
the  kernel  of  universal  history.  Afte»  the  Montanistio 
controversy,  chiliastic  views  were  more  and  more 
4ieaedited  in  the  Greek  Church;  they  were,  in  fact, 
■fa'gmatised  as  "Jewish"  and  consequently  "hereticaL" 
I^  waa  the  Alitif"**"^"  theology  that  snpmeded  them ; 


that  is  to  say.  Nee  diatonic  mystidsm  triumphed  orer 
the  early  Christian  hope  of  the  future,  first  among  the 
*'  cultured,"  and  then,  when  the  theology  of  the  **  cultured  " 
had  taken  the  faith  of  the  "uncultured "  under  its  protec- 
tion, amongst  the  latter  alsa  About  the  year  260  an 
Egyptian  bishop,  Kepos,  in  a  treatise  ctJled  cXcyx^ 
dAAi^yopurritti',  endeavoured  to  overthrow  the  Origenietic 
theology  and  vindicate  chiliawn  by  exegetical  methodo. 
Several  congregations  took  his  part;  but  ultimately 
Dionysius,  bishop  of  Alexandria,  succeeded  in  healing 
the  schism  and  asserting  the  allegorical*  interpretation  of 
the  prophets  as  the  only  legitimate  exegesis.  During  this 
controversy  Dionysius  becune  convinced  that  the  victory 
of  mystical  theolpgy  over  '*  Jewish  "  chiliaam  would  never 
be  secure  so  long  as  the  Apocalypse  of  John  passed  for 
an  apostolic  writing  and  kept  its  place  among  the 
homologoumena  of  ^e  canon.  He  accordingly  raised  the 
question  of  the  apostolic  origin  of  the  Apocalypse;  and  by 
reviving  old  difficulties,  wi£  ingenious  arguments  of  his 
own,  he  carried  his  point  At  the  time  of  Ensebius  the 
Greek  Church  was  saturated  with  pr^udioe  against  the 
book  and  with  doubts  as  to  its  cancmieity.  In  the  couxse 
of  the  4th  century  it  was  removed  from  the  Greek 
canon,  and  thus  the  troublesoqie  foundation  on  which 
fthiliamn  might  have  continued  to  build  was  got  rid  of. 
The  attempts  of  Methodius  of  Tjn  at  the  beginning  of 
the  4th  century  and  ApoUinarius  of  Laodioea  about 
360  to  defend  chiliasm  and  assail  the  theology  ol  Origen 
had  no  result  For  many  centuries  the  Greek  Ghuich  kept 
the  Johannine  Apocalypse  out  of  its  canon,  and  oonsequently 
chiliasm  remained  in  its  grave.  It  was  considered  a 
sufficient  safeguard  against  the  spiritualiiing  esdiatology 
of  Origen  and  his  school  to  have  rescued  the  main  doctrines 
of  the.  creed  and  the  Ttgvia  fidti  (the  visible  advent  of 
Christ;  eternal  misery  and  hell-fire  for  the  wicked). 
Anything  beyond  this  was  held  to  be  Jewish.  It  was 
only  the  chronologiBts  and  historians  of  the  church  who^ 
following  Julius  Africanus,  made  use  ol  apocalyptic 
numbers  in  their  calculations,  while  court  tiieologians  like 
Eusebius  entertained  the  imperial  table  with  Hi«j«vh|cts  as 
to  whether  the  dining-hall  of  the  emperor — ^tiie  second 
David  and  Solomon,  the  beloved  of  God — ^might  not  be  the 
New  Jerusalem  of  John's  Apocalypse.  Euselnus  was  not 
the  first  who  dabbled  in  sudi  speculations.  Dionysius  of 
Alexandria  had  already  referred  a  Messianio  prediction  of 
the  Old  Testament  to  the  emperor  Gallienus.  But 
mysticism  and  political  servility  between  them  gave  the 
death-blow  to  chiliasm  in  the  Greek  Church.  It  never 
again  obtained  a  footing  there ;  for»  although  late  in  the 
Middle  AgeS|  the  Book  of  Revelation — ^by  what  means  we 
cannot  teU— -did  recover  its  authority,  the  church  was  by 
that  time  so  hopelessly  trammelled  by  a  magical  cnltus  as 
to  be  inoapaUe  ol  fnsh  developments.  la  the  Semitic 
churches  of  the  East  (the  Syrian,  Arabian,  and  Ethiopian), 
and  in  that  ol  Arlnenia,  the  apocalyptic  literature  was 
preserved  mndi  longer  than  in  tiie  Greek  GhurcL  Tkusj 
were  very  conservative  of  ancient  traditions  in  general,  and 
hence  chiliasm  survived  amongst  them  to  a  later  date  than 
in  Alexandria  or  Constantinople.  It  is  to  these  churches 
that  we  are  mainly  indebted  for  the  extensive  remains  of 
the  old  apocalyptic  literature  which  we  now  possess.  From 
remote  doisters  of  the  East  Europe  has  recovered  within 
the  Ust  forty  years  many  works  of  this  kind  whidi  once 
enjoyed  the  highest  repute  throu^out  Christendom. 

4.  But  the  Western  Churdi  was  also  more  conservative 
than  the  Greek.  Her  theologians  had,Ho  begin  with,  little 
turn  for  mystical  speculation ;  their  tendency  was  ratiier 
to  reduce  the  gospd  to  a  system  of  morals.  Now  for 
the  moralists  chiliasm  had  a  special  significance  as  the  one 
<ii»fingniAiw£^  feature  of  the  gospdi  and  the  only  tiunf^ 
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ihat  gaTe  a  specifically  Christian  character  to  their  system. 
This,  however,  holds  good  of  the  Western  theologians  only 
after  the  middle  of  ti^e  3d  century.  The  earlier  fathers, 
I^ensefQs*  Hippolytns,  Tertollian,  believed  in  ft>iiliA«ni 
simply  beeaose  it  was  a  part  of  the  tradition  of  the  chnrch 
and  because  Marcion  and  the  Gnostics  wonld  have  nothing 
to  do  with  it  Irensns  (▼.  28, 29)  has  the  same  conception 
of  the'  millennial  kingdom  as  Barnabas  and  Papias,  and 
appeals  in  support  of  it  to  the  testim'bny  of  disciples  of  the 
apostleSb  Hippdytns,  although  an  opponent  of  Montanism, 
was  nevertheiees  a  thorongh-going  miUennarian  (see  his 
book  J>€  Aniichrisio).  TertuUian  (ef.  especially  Adv, 
Marcion^  3)  aimed  at  a  more  spiritual  conception  of  the 
millennial  .blessings  than  Papias  had,  but  he  still  adhered, 
especially  in  his  Montanistic  period,  to  all  the  ancient 
antieipation&  It  is  the  same  all  through  the  3d  and  4th 
centuries  with  those  Latin  theologians  who  escaped  the 
influence  of  Greek  speculation.  Commodian,  Victorinus 
Fettavensis,  Lactantius^  and  Sulpidus  Severus  were  all 
pronounced  mil1ftnnariann,  holding  by  the  very  details  of 
the|»imitiTe  Christian  expectations.  They  still  believe, 
as  John  did,  in  the  return  of  Nero  as  the  Antichrist ;  they 
stUl  expect  that  after,  the  first,  resurrection  Christ  will  reign 
with  His  sainta  "  in  the  fiesh"  for  a  thousand  vears.  Once, 
but  only  once  (in  the  Gospel  of  Nicodemus),  the  time  is 
reduced  to  five  hundred  years.  Victorinus  wrote  a 
commentary  on  the  Apocalypse  ef  John;  and  all  these 
theologians^  especially  Lactantius^  were  diligent  students 
of  the  ancient  Sibyltine  oracles  of  Jewish  and  Christian 
origin,  uid  treated  them  as  divine  revelations.  As  to  the 
eanonidty  and  apostolic  authorship  of  the  Johannine 
Apocalypse  no  doubts  were  ever  entertained  in  the  West ; 
indeed  an  Apocalypse  of  Peter  was  still  retained  in  the 
canon  in  the  3d  century.  That  of  Ezra,  in  its  Latin 
translation,  must  have  bsen  all  but  a  canonical  book, — 
the  numbers  of  extant  manuscripts  of  the  so-called  4  Esra 
being  incredibly  great,  while  several  of  them  are  found 
in  copies  of  the  Latin  Bit>le  at  the  beginning  of  the  16th 
century.  The  Apocalypse  of  Hermas  was  much  read  till 
far  through  the  Middle  Ages,  and  has  also  kept  its  place 
in  some  Bibles.  Hie  apo<^yptic  '*  Testamenta  duodedm 
Fatriarcharum  "  was  a  ^vourite  reading-book ;  and  Latin 
versions  of  ancient  apocalypses  are  being  continually 
brought  to  light  from  Western  libraries  («.^.,  the  AstumpUo 
Monsy  the  Ateentio  Jetq^m^  Ac}.  All  l^ese  facts  ihow 
how  vigorously  the  early  hopes  of  the  future  maintained 
themselves  in  the  West  In  the  hands  of  moralistic  theo- 
logians, like  Lactantius,  they  certainly  assume  a  somewhat 
grotesque  form,  but  the  fact  that  these  men  clung  to  them 
is  the  clearest  evidence  that  in  the  West  t«in*>""<>^*^*^"^"" 
was  still  a  point  of  " orthodoxy  "  in.the  4th  century. 

This  state  of  matters,  however,  gradually  disappeared 
after  the  end  of  the  4th  century.  The  change  was  brou^t 
about  by  two  causee,-^first,  Greek  thedogy,  which  reached 
the  West  chiefly  through  Jerome,  Rufinus,  and  Ambrose, 
and,  second,  the  new  idea  of  the  church  wrought  out  by 
Auguertine  on  the  basis  of  the  altered  political  situation  <^ 
the  diurch.  Jerome,  the  pupil  of  tiie  Greeks,  feels  him- 
self already  emandpated  from  "opiidones  Judaicn";  he 
lidieoles  the  old  antidpations;  and,  though  he  does  not 
venture  to  reject  them,  he  and  the  other  disdples  of  the 
Greeks  did  a  great  deal  to  rob  them  of  their  vitality.  At 
the  same  time  the  influence  of  Greek  theology  was  by  no 
means  so  great  in  the  West  that  this  of  itself  could  have 
suppressed  chiliastic  views.  It  was  reserved  for  Augustine 
to  give  a  direction  to  Western  theology  which  carried  it 
dear  of  miii«winftyiATiigm ,  He  ^im«Alf  bad  at  one  time 
believed  in  it;  he  too  had  looked  forward  to  the  holy 
Sabbath  which  was  to  be  celebrated  by  Christ  and  Hu 
people  on  earth.    But  the  signs  of  the  times  pointed  to  a 


different  prospect    Without  any  miraculbus  interpodtion 
of  God,  not  only  was  Christiani^  victorious  on  earth,  bnt 
the  church  had  attained  a  podtion  of  supremacy.    The 
old  Roman  empire  was  tottering  to  its  fail;  the  churcli 
stood  fast,  ready  to  step  into  its  inheritance.    It  was  not 
simply  that  the  World-power,  the  enemy  of  Christy  had 
been  vanquished;  the  fact  was  that  it  had  gradually 
abdicated  its  political  functions  in  favour  of  the  church. 
Under  these  circumstances  Augustine  was  led,  in  his  con- 
troversy with  the  Donatists  and  as  an  apologist,  to  idealize 
the  political  dde  of  the  catholic  church,— to  grasp  and 
elaborate  the  idea  that  the  church  is  the  kmgdom  of  Christ 
and  the  dty  of  God.     Others  before  him  may  have  taken 
the  same  view,  and  he  on  the  other  hand  never  forgot  that 
true  blessedness  belongs  to  the  future ;  but  still  he  was  the 
first  who  ventured  to  teach  that  the  catholic  church,  in  its 
empirical  form,  was  the  kingdom  of  Ghrist|  that  the 
tnillAnniiiT  kingdom  had  commenced  with  the  appearing  of 
Christ,  and  was  therefore  an  accomplished  fact    By  this 
doctrine  of  Augustine's,  the  old  millennarianlsm,  though  not 
completdy  extirpated,  was  at  least  banished  from  the  realm 
of  dogmatic    For  the  official  theology  of  the  church  it 
very  soon  became  a  thing  of  the  past ;  certain  dements  of 
it  were  ev6n  branded  as  hereticd.    It  still  lived  on,  how- 
ever, in  the  lower  strata  of  Christian  sodety;  and  in 
certain  undercurrents  of  tradition  it  was  transmitted  from 
century  to  century.    At  various  periods  in  the  history  .of 
the  Middle    Ages  we    encounter   sudden  outbreaks  of 
millennarianism,  sometimes  as  the  tenet  of  a  smaU  sect» 
sometimes  as  a  far-readiing  movement    And,  since  it  had 
been  suppressed,  not^  as  in  the  East^  by  mystical  specula- 
tion, its  mightiest  antagonist^  but  by  the  political  church 
of  the  hieruxhy,  we  find  that  wherever  chiliasm  appear* 
in  the  Middle  Ages  it  makes  common  cause  with  all 
enemies  of  the  secularused  churdu    It  stiengtiiened  the 
hands  of  churdi  democracy;  it  formed  an  alliance  with 
the  pure  souls  who  held  up  to  the  diurdi  the  ideal  of 
apostolic  poverty;  it  united  itself  for  a  time  even  with 
mysticism  in  a  common  oppodtion  to  the  supremacy  ol  the 
church ;  nay,  it  lent  the  strength  of  its  convictions  to  the 
support  of  states  and  princes  in  their  efforts  to  break  the 
political  power  of  the  church.    It  is  suffident  to  recall  the 
well-known  names  of  Joachim  of  Fbria^  of  all  the  numerous 
Franciscan  spiritualistB,  of  the  leading  sectaries  from  the 
13th  to  the  16th  century  who  assailed  the  papacy  and 
the  HfHTulftrifni  of  the  churdi, — above  all,  the  name  of 
Occam.    In  these  men  the  millennarianism  of  the  andent 
church  came  to  life  again ;  and  in  the  revdutionary  move- 
ments of  the  15th  and  16th  centuries— espedally  in  Ijie 
Anabaptist  movements — ^it  appears  with  all  its  dd  uncom- 
promisbg  energy*    If  •  the  ^urdi,  and  not  the  state^  was 
regarded  as  Bf^lon,  and  the  pope  declared  to  be  the 
Antidirist,   these    were  legitimate    inferences  from  the 
andent  traditions  and  the'  actual  podtion  of  the  chuieL 
But,  of  course,  the  new  chiliasm  was"  not  in  every  respect 
identical  with  the  old.    It  could  not  hold  its  ground 
without  admitting  certain  innovations.    The  ''everlasting 
gospd"  of  Joachim  of  Floris  was  a  different  thing  from 
the  announcement  of  Christ's  glorious  return  in  the  donds 
of  heaven;  the  *'age  of  the  spirit"  which  mystics  and 
spiritualists    expected  contained  traits  which  must   be 
characterised  as  "modem";  and  the  <<kingdom"  ol  the 
Anabaptists  in  MQnster  was  a  Satanio  caricature  of  that 
kingdom  in  which  the  Christians  of  the  3d  oentniy  fcoked 
for  a  peaceful  Sabbath  rest     Only  we  must  not  fonn  our 
ideaa  of  the  great  apocalyptic  and  duliastio  novement  of 
the  first  decades  of  the  16th  century  from  the  labbfe  in 
Mfinster.    There  were  pure  evangelieal  forces  at  wctk  in 
it ;  and  many  Anabaptists  need  not  shun  compaiimi  with 
the  Christiana  of  the  apostolic  and  postqpoetolie  agea, 
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The  (knnftn  and  Bmaa  Hefonners  alflo  believed  that  the 
end  of  the  world  wm  near,  but  they  had  different  aims  in 
▼iew  from  those  of  the  Anabaptista.  It  was  not  from 
poverty  and  apocalypticism  that  they  hoped  for  a  reforma- 
tion of  the  church.  In  contrast  to  the  fanatics,  after  a 
brief  hesitation  they  threw  millcnnariaiusm  overboard, 
and  along  with  it  aU  other  "  opiniones  Judaics."  They 
took  up  the  same  ground  in  this  respect  which  the 
Roman  Oatholic  Church  had  occupied  since  the  timj  of 
Augustine.  How  miUennarianism  nevertheless  found  its 
way,  with  the  help  of  apocalyptic  mysticism  and  Anabaptist 
influences,  into  the  churches  of  the  Reformation,  chiefly 
among  the  Reformed  sects,  but  afterwards  also  in  the 
Lutheran  Church,  how  it  became  incorporated  with 
Pietism,  how  in  recent  times  an  exceedingly  mild  type  of 
"  academic  "  chiliasm  has  b^n  developed  from  a  belief  in 
the  verbal  inspiration  of  the  Bible,  how  finally  new  sects 
are  still  springing  up  here  and  there  with  apocalyptic  and 
chiliastic  expectations, — these  are  matters  which  cannot  be 
fully  entered  upon  here.  But  one  remark  ought  to  be 
made  in  conclusion.  A  genuine  and  living  revival  of 
chiliastio  hopes  is  always  a  sign  that  the  church  at  large 
has  become  seeularixed  to  such  a  degree  that  tender 
consciences  can  no  longer  feel  sure  of  Uieir  faith  within 
her.  In  this  sense  all  chiliastic  phenomena  in  the  history 
of  the  church  demand  respectful  attention.  But  when 
attempts  are  made  to  find  room  for  miUennarianism  in  a 
dogmatic  system,  it  must  always  assume  a  form  in  which 
it  would  h&  utterly  unrecognizable  to  the  millennarians 
of  the  ancient  church,  who,  just  because  they  were 
millennarians,  despised  dogmatic,  in  the  sense  of  philo- 
sophical theology.  The  claims  of  chiliasm  are  sufficiently 
met  by  the  acknowledgment  that  in  former  times  it  was 
associated — to  all  appearance  inseparably  associated — 
with  the  gospel  itself.  Those  who  try  to  remodel  it, 
so  as  to  conserve  its  "  elements  of  truth,'*  put  contempt 
on  it  while  they  destroy  it;  for  it  was  in  its  day  the 
most  uncompromising  enemy  of  all  remodelling,  and  it 
can  only  exist  along  with  the  unsophisticated  faith  of  the 
early  cSiristians. 

C/.  Scbttrer,  L4hrburh  der  KeuUstamerUliehtn  ZiitgtkhiehU,  1874, 
S3  28,  29  ;  Corrodi,  KrUitchs  GuchiehU  de$  Chiliamnut,  1781.  A 
thorough  history  of  chilium  baa  not  yet  appeared.         (A.  HA.) 

MILLER,  Hugh  (1802-1856),  eminent  in  science  and 
literature,  and  one  of  the  most  remarkable  among  self- 
taught  men  of  genius,  was  bom  at  Cromarty,  on  the  north- 
east coast  of  S^tlan^  on  the  1,0th  of  October  1802.  His 
father,  a  sagacious  and  strong-willed  seaman,  who  earned  a 
livelihood  by  sailing  his  own  sloop,  perished  at  sea  when 
Hugh  was  ^7e  years  old.  His  mother  looked  much,  in 
the  upbringing  of  her  son,  to  her  two  brothers,  James  and 
Alexander  Wngh^  the  one  a  saddler,  the  other  a  carpenter. 
Scrupulous  integrity,  sincere  religion,  unflagging  industry, 
and  resolute  contentment  were  the  lessons  which  these 
men,  not  so  much  by  precept  as  by  example,  impressed 
upon  the  boy.  But  young  liiller  had  inherited  from  his 
father  a  strong  individuality  and  obstinate  force  of  will, 
and  began  at  a  very  early  age  to  take  a  line  of  his  own. 
The  enchantment  of  open  air  and  freedom — the  irresistible 
charm  of  mother  nature  on  the  hill  and  by  the  sea — made 
him  at  thirteen  an  incorrigible  truant;  and  his  schoolmaster 
thought  it  likely  that  he  would  prove  a  dunce.  Neverthe- 
less tiie  truant  schoolboy  was  already  giving  indications  of 
the  destination  <^  the  man.  At  an  age  too  early  to  dite 
ae  had  found  in  his  pen  a  divining  r^  that  led  him  to 
waters  of  inexhaustible  delight  His  mother  summed  up, 
in  the  singular  dialect  of  the  district^  the  impression  derived 
from  her  son's  Unrhood  and  youth  in  the  words,  "he  was 
aye  vzitin.*  Bat  the  writing  from  the  first,  and  increasingly 
a9  tame  w«nt  on,  could  be  discriminate  Irpm  the  ordinary 


productions  of  boyhood.  A  continuity  of  idea,  an  inde- 
finable grace  and  freshness,  marked  his  performancea. 
They  were  never  bombastic  or  verbose.  At  no  period  of 
his  life  did  he  suffer  from  a  flux  of  words.  But,  boy  and 
man,  he  had  a  felicitous  knack  of  fitting  words  into  their 
right  places  and  avoiding  jerkiness  and  inequality.  In  ■ 
verse  he  lacked  the  passionate  intensity  requued  for  tme 
rhythmic  movement,  but  he  had  a  fine  sense  of  cadence 
and  modulation  in  prose. 

It  is  a  curious  fact  that  what  determined  Hugh  Miller 
to  apprentice  himself  to  a  stone-mason  was  his  delight 
in  literary  composition.  Unemployed  during  the  winter 
frosts,  the  mason,  he  perceive^  could  eigoy  for  some 
months  every  year  the  ecstacy  of  writing.  One  result  of 
his  decision  was  that  he  never  learned  any  language  bat 
English.  Another  was  that  fifteen  years  of  the  quarry  and 
the  hewing-shed,  with  stem  experiences  of  over-work  aiid 
privation,  sowed  in  his  frame  the  seeds  of  incurable  diseasei 
Meanwhile  the  advantages  of  his  decision  were  indisputable. 
Under  the  discipline  of  labour  the  refractory  sdioolboy 
became  a  thoughtful,  sober-minded  man.  MiUer  always 
looked  back  to  his  years  of  hand-labour  with  a  satisfaction 
that  has  something  in  it  of  solemnity  and  pathos.  "  Noble^ 
upright,  jwlf-relying  toil,"  he  exclaims ;  *'  who  that  knows 
thy  solid  worth  and  value  would  be  ashamed  of  thy  hard 
hands,  and  thy  soiled  vestments,  and  thy  obscure  tasks, — 
thy  humble  cottage,  and  hard  couch,  and  homely  fare  I  * 

It  canuw^t  be  added  that  his  fifteen  years  of  close  and 
constant  intercourse  with  fellow-workmen  inspired  him  with 
much  respect  for  their  ckss.  He  was  most  unfortunate 
in  his  comrades  during  the  two  seasons,  1824  and  1825, 
when  he  worked  at  Niddrie  in  the  neighbourhood  of 
Edinburgh.  Swinish  in  their  enjoyments,  meanJty  selfish 
in  their  class  ambitions,  and  fatuouisly  subject  to  talking 
charlatans,  that  Kiddrie  squad  of  reprobates  which  he  de- 
scribes in  My  SchooU  and  SehooinuuterM  stamped  on  the 
mind  of  Hugh  Miller  an  indelible  conviction  of  the  inca- 
pacity and  degradation  of  the  hand-workers. 

Returning  to  Cromarty,  he  worked  in  happy  patience  as 
a  stone-cutter  year  after  year,  sedulously  prosecuting  at 
the  same  time  the  grand  object  of  his  ambition,  to  write 
good  English.  He  found  time  to  invigorate  and  enrich  his 
mind  by  careful  reading,  and  was  habitually  and  keenly 
observant  both  of  man  and  of  nature.  His  reading  was 
not  extensive  but  well  chosen,  and  embraced  Locke  and 
Hume;  Qoldsmith  and  Addison  were,  more  than  any 
others,  his  masters  in  style.  It  was  to  get  time  to  write  that 
he  had  become  a  stone-mason ;  another  of  the  surprises  of 
his  career  is  that  it  was  in  advertising  himself  as  a  mason 
that  he  came  before  the  world  as  a  literary  man.  A  stone- 
mason, figuring  as  a  poetical  contributor  to  the  Invenutt 
Courier^  might,  he  thought,  be  asked  by  some  of  the 
readers  to  engrave  inscriptions  on  tombs.  He  therefore 
forwarded  some  of  his  verses  to  the  editor.  These  seem 
to  have  been  consigned  to  the  waste-paper  basket,  which 
had  been  the  fate  of  an  "  Ode  on  Greece "  offered  to  the 
Scotsman  when  he  was  at  Edinburgh.  Piqued  by  his 
second  failure  he  now  resolved,  at  all  hazards,  to  see  him- 
self in  print  In  1829  appeared  the  small  volume  contain- 
ing Poenu  Written  in  the  leisure  ff<mr8  of  a  Journeyman 
Mason,  It  procured  its  author  the  valuable  friendship  of 
Mr  Robert  Carruthers,  and  was  favourably  noticed  by  the 
press.  Miller  looked  at  his  poems  in  print,  and  concluded, 
at  once  and  irreversibly,  that  he  would  not  succeed  as  a 
poet.^  It  was  a  characteristic  and  very  manly  dedsion, 
proving  that  there  was  no  fretting  vanity  in  his  disposition. 
Doubtless  also  it  was  right  His  fiehi  was  prose.  But, 
though  his  poems  yielded  nothing  in  the  way  of  fortune, 
they  were  a  beginning  of  fame.  Hie  simple  nativse  of 
Cromarty  began  to  thmlthpL  A  wonder.    Some  veiy  el^ 
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qneiit  letters  on  the  herring  fiftherj  extended  his  reputation. 
Good  jadges  in  Edinburgh  detected  in  hia  work  the  mint- 
mark  of  geniua,  and  Miller's  first  prose  volume.  Scenes  and 
Zeg^ndt  of  Cromartyf  was  published  there  in  1 835.  In  the 
interval  he  had  become  the  accepted  lover  of  ^ss  Lydia 
Purser,  a  ydung  lady  of  great  personal  attractionit,  rare  in- 
tellectual gifts,  and  glowing  sympathy  with  all  that  was 
good  and  brave  and  bright.  Her  affection  naturally 
ateadied  him  in  hia  resolution  to  emerge  from  the  hand- 
working  class;  the  mallet  and  chisel  gradually  dropped 
from  his  grasp ;  and  when  his  prose  venture  appeared  he 
was  being  initiate  in  Linlithgow,  into  the  duties  of  a 
bank  clerk.  On  his  return  to  (>omarty  he  found  employ- 
ment in  the  local  branch  of  the  Commercial  Bank. 

He  was  a  married  man,  and  his  tent  seemed  stably  fixed 
at  Cromarty,  when  the  agitation  that  preceded  the  Disrup- 
tion of  1843  made  the  air  of  Scotland  vibrate.  Miller 
loved  his  church,  and  deliberately  esteemed  her  the  most 
valuable  institution  possessed  by  the  Scottish  people. 
Fervently  as  he  had  sympathized  with  those  who  procured 
political  representation  for  Scotland  by  the  Reform  BUI,  he 
■till  more  fervently  took  part  with  those  who  claimed  that 
Scottish  congregations  should  have  no  pastors  thrust  upon 
them.  In  the  summer  of  1839  he  wrote  his  famous 
pamphlet-letter  to  Lord  Brougham ;  Dr  CandUsh  read  it 
with  "  nothing  short  of  rapture  V ;  and  the  first  days  of 
1840  saw  Miller  installed  in  the  editorial  chair  of  the  Witne— 
newspaper,  published  twice  a  week  in  Edinburgh  to  advo- 
cate the  cause  of  non-intrusion  and  spiritual  independence. 
He  continued  to  e^t  the  Witness  till  his  death,  which  took 
place  in  the  night  between  the  23d  and  24th  of  December 
1856.  Unremitting  brain  work  had  overtaxed  a  system 
permanently  injured  by  the  hardships  of  his  early  mason 
Ufe;  reason  at  length  gave  way,  and  Miller  died  by  a  pistol 
shot  fired  by  his  own  hand.  A  post-mortem  examination, 
attested  by  four  medical  men  of  the  highest  character, 
evinced  the  presence  of  "diseased  appearances''  in  the 
brain;  and  he  left  a  few  words  indicating  the  form  taken 
by  the  insane  delusion  which  had  mastered  him. 

During  the  three  years  preceding  the  Disruption,  cham- 
pionship of  the  church  by  Miller  did  more^  probably,  than 
any  other  single  agency  to  win  for  it*  the  suffrage  of  the 
Scottish  people.  Months  before  the  day  of  separation, 
the  name  "  Free  Church "  was  prospectively  assigned  to 
the  party  proposing  to  sever  connexion  with  the  state; 
and,  whether  Hugh  Miller  suggested  the  name  or  did  not, 
he  vras  one  of  the  chief  architects  of  the  institution.  Kor 
has  the  sequel  shown  that  his  labour  was  vain. 

But  long  ere  now  an  enthusiasm  parallel  in  intensity 
with  that  which  he  felt  for  his  country  and  his  church, 
and  to  which  even  his  old  literary  enthusiasm  had  become, 
subservient^  had  taken  possession  of  him.  From  infancy 
he  had  been  a  keenly  interested  observer  of  all  natural 
facts  and  objects,  and  during  his  career  as  apprentice  and 
journeyman  mason  he  had  accumulated  a  vast  store  of  the 
particular  information  belonging  to  the  geologist  But  it 
was  not  until  later  that' he  expressly  undertook  the  study 
of  geology.  We  still  find  him,  when  twenty-seven,  laying 
dowv  charts  of  study  and  production  without  a  word  about 
science.  When,  however,  he  had  conrinced  himself  that 
his  road  to  the  stars  was  not  by  poetry,  an/l  when  the 
limited  success  of  his  prose  tales  and  literary  essays  in  the 
volume  on  Cromarty  suggested  a  profound  misgiving  as 
to  the  adequacy  of  his  purely  literary  materials  to  produce 
an  important  result,  he  bethought  him  of  his  hoard  of 
scientific  knowledge,  and  addressed  himself  with  the  con- 
centrated energy  of  maturo  manhood  to  geological  reading 
and  geological  researches.  These,  in  fact,  were  not  new 
to  hun,  and  he  vras  much  impressed  by  the  interest  excited 
MBong  scientific  readers  by  a  geological  chapter  in  the 


Scenes  and  Legends.  His  chief  master  was  Lyell,  whom 
he  reverenced  henceforward  as  one  of  the  greatest  of  living 
men.  The  principal  scene  of  his  own  investigations  was 
the  Cromlkrty  district,  where  he  ransacked  every  wrinkle 
of  the  hill-side,  and  traced  every  stratum  sawn  through  by 
the  watercourse,  and  where,  on  the  beach  at  ebb,  in  indurated 
clay  of  bluish  tint  and  great  tenacity,  belonging  to  the 
Old  Red  Sandstone  formation^  he  discovered  and  dug  out 
nodules  which,  when  laid  open  by  a  skilful  blow  of  the 
hammer,  displayed  certain  organisms  that  had  never  been 
seen  by  a  human  eye.  He  had  entered  upon  correspondence 
with  Murcluson  and  Agassis;  and  ^'fellows  of  the  Geological 
Society  and  professors  of  colleges"  had  been  brought  by  his 
descriptions  "  to  exploro  the  rocks  of  Cromarty."  Along 
with  the  patriotic  and  roligious  enthusiasm,  therefore,  that 
burned  within  him  when  he  went  to  champion  his  church 
in  Edinburgh,  thero  glowed,  in  the  depths  of  ^his  heart, 
not  indeed  a  stronger  but  a  more  gentle  and  perhaps  a 
dearer  enthusiasm  for  that  science  in  which,  he  felt  per- 
suaded, he  had  something  of  his  own  to  say,  something  to 
which  the  world  of  culturo  would  be  glad  to  listen.  So 
early  as  September  1840  there  began  to  appear  in  the 
Witness  a  series  of  articles  entitled  **  The  Old  Red  Sand- 
stone." They  attracted  immediate  and  eager  attention; 
and  the  month  was  not  at  an  end  when,  at  the  meeting  -of 
the  British  Association,  Murohison  brought  them  under 
the  notice  of  the  geological  section,  presided  over  by  Lyell 
Agassis,  already  familiar  from  Miller's  correspondence 
with  the  organisms  described,  contributed  information 
respecting  them,  and  proposed  that  one  of  the  most 
remarkable  of  the  fossils  should  be  called  Fteriehthys 
Millen.  Buckland  joined  warmly  in  the  encomiums  of 
Murchison  and  Agassis,  vowing  that  "  he  would  give  his 
left  hand  to  possess  such  powers  of  description  as  this 
man."  The  articles  which  met  with  so  enthusiastic  a 
reception  from  the  most  eminent  geologists  in  Europe 
formed  the  nucleus  of  a  book  soon  after  published,  and 
entitled  The  Old  Red  Sandstone.  It  established  Miller's 
reputation  not  only  as  an  original  geologist  but  as  a 
practical  thinker  of  great  sagacity,  and  as  a  lucid  and 
fascinating  writer.  He  had  at  last  fairly  found  his  hand  ; 
it  is  impossible  to  turn  from  the  Scenes  and  Legends  to  the 
new  volume  without  feeling  that  the  spirit  of  the  author 
has  become  moro  exultant,  his  touch  at  once  stronger  and 
more  free. 

During  his  MvtntMB  y«an  of  residence  ia  Edinburgh  he  published 
a  variety  of  books,  all  of  them  more  or  lees  geological,  but  claiming 
attention  not  on  acooont  of  their  geoloj^  alone.  His  First  Impra- 
sians  of  Eitgland  and  its  Pscpls,  the  fruit  of  eight  irfeks'  trandering 
arran^  in  the  leisure  houra  of  a  bard-workmi  editor,  will  be  beat 
appreciated  vhen  we  contrast  its  grace  and  gentleness,  the  classic 
mcxleration  of  its  tone,  the  quiet  vivacity  and  freshness  of  its 
observation,  the  sense  and  sentiment  and  justico  of  its  criticism, 
with  the  smartness  of  the  ordinary  newspaper  correspondent,  or  the 
vulgarity  and  ths  impudent  omniscience  of  the  cenrentioasl  book 
of  trarels.  Apart  from  its  masterly  descriptions,  p«rtlT  geological 
partly  scenic»  and  that  Drose  poem  on  the  ubiquity  of  ine  ocean 
which,  though  brief,  wib  com^arf  not  unfavourably  with  select 
pages  from  Wilson -or  from  Kuslun,  its  two  paasa^^s  on  Westminster 
Abbey  and  Stratfotd-on-Aron  would  alone  suffice  to  prove  that 
the  Cromarty  stone-mason  was  a  man  of  extraordinary  genius. 
Of  his  autobiographical  volume,  Mtjf  Schools  and  SehoolmasUrs,  no 
opinion  but  t>ne  has  ever  been  expressed.  It  ranks  among  the 
finest  masterpieces  of  its  kind  in  the  English  lancuage. 

As  a  geolo^t  his  reputation  is  securely  based  upon  his  actual 
discovery  of  important  fossil  ornnisms,  one  of  wnich  bears  hin 
name,  and  on  his  contributions,  tnorougUy  serviceable  at  the  time 
they  were  made,  to  our  knowledge  of  the  formation  in  which 
those  organisms  occur.  His  eye-to-eye  acquaintance  with  nature  is 
attested  on  every  page ;  and,  if  his  enthusiaam  does  not  often  rise 
into  spray  and  surge  of  rapture,  it  is  a  deep  ground-swell  per- 
ceptible in  all  he  wrote.  His  poveisr  of  observation  were  singularly 
strong  and  accurate,  and  were  acoompsaiSed  with  the  most  careful 
reflexion  and  a  fine  rich  glow  of  Ima^Jnative  vision.  His  discern- 
meat  of  the  true  position  of  the  ventral  plate  of  PUrkhthys,  when 
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tlie  T)Wt  Idhfhyologiitt  TmAnitnottilj  insUtod  on  iti' being  dontl, 
«ffordi  one  of  the  niceitUlvutnitionBto  be  fonnd  of  an  obeer- 
v»ttonftl  faculty  which  reaione  iiwelli  a»  MH.  * 

He-  WM  aUo,  in  hie  principal  geological  boolcs,  Thi  FttoUUpt  <^ 
the.Creaior  and  Th*  Tutivumu  cftht  Sotkt,  a  polemical  defender  of 
theism  and  of  revelation  affainst  some  whom  he  regarded  at  their 
deadly  aasailants.  It  wonid  hare  been  sale  and  pleasant  for  Miller 
to  waiye  all  consideration  of  the  religions  question.  He  would  thnk 
have  escaped  the  dreaded  sneer  of  the  seientifio  expert;  He  would 
have  escaped;  also,  the  cold  suspicion  of  many  on  his  own  side ; 
for  the  great  mass  of  mediocre  relirionists  like  nothing  so  well  as  the 
simple  Ignoring  o^difficultiea  and  hushing  up  ojf  oWectfons,  But 
he  shrank  instmctively  from  the  moral  cowardice  of  resenre.  The 
advance  of  science  has  tended  to  compromise  some  of  his  controyersial 
positions.  When  he  occupied  the  chair  of  the  Eoyal  Physical  Society 
of  Edinburgh  in  1862,  he  could  look  the  most  eminent  repre- 
sentatiyes  of  contemporary  geology  in  the  face,  and  claim  their 
assent  to  th^  -possibility  of  drawing  definite  lines  of  demarcation 
between  the  Tertiary,  Secondary,  and  Palflsofeoio  straU.  He  could 
speak  of  "the. entire  type  of  organic  being"  asalterinff  between 
these  periods.  '*All  on  the  one  side  of  the  gap,"  he  could  dare  to 
affirm,  "belonn'  to  one  fashion,  and  all  on  the  other  to  another 
and  whoUy  different  fashion."  In  the  thirty  interyenin^  years 
eyety  form  of  the  cataclysmal  scheme  of  geological  progression  has 
been  discredited.  It  has  become  impossible  to  obtain  anything  like 
a  eonsenatu  of  opinion  among  scientific  men  as  to  the  placing  of 
those  frontier  lines  between  period  and  ^riod  which,  howeyer  wide 
may  be  the  margins  of  gradation  assigned  to  "morning"  and 
"eyening,"  are  indispensable  to  the  maintenance  of  Miller's  theory 
of  the  six-days'  rision  of  creation.  *'  Geographical  proyinces  and 
cones,"  says  Professor  Huxley,  -"may  have  been  as  distinctly 
marked  in  the  Palaeosoic  epoch  as  at  present,  and  those  seemingly 
sudden  appearances  of  new  genera  and  swedes  which  we  ascnbe 
to  new  .creation  may  be  simple  results  of  migration."  Such  is  now 
the  received  opinion  of -geologists,  and  Ive  may  be  sure  that  Miller, 
who  never  shut  his  eyes  to  an  established  fact,  would  have  accepted 
it.  He  has  said  in  so  many  words  that  the  Bible  does  not  teach 
science.  .  ^ 

In  the  long' and  memorable  debate  on  the  origin  of  species  he 
strenuously  engaged,  maintaining,  against  the  author  of  the  Fe$iiges, 
the  doctrine  m.  .specific  creation.  But  when  he  did  so  he  could 
feel  that  Bucldand,  Sedgwick,  MuxVshison,  and  Lyell  were  on  his 
side ;  nor  is  it  a  paradox  to  allege  that  he  was  an'  ally  of  Darwin 
himself.  If  the  author  of  the.  VeHiffet  was  right,  Darwin  was  wrone . 
In  point  of  fact,  the  fopner  was  yerv  nearly  right ;  but,  precisely 
because  Darwin  supplies  what  is  lacking  in  his  argument,  thos^  who 
intelligently  assent  to  the  Origin  of  Species  are  bound  UQt  to  assent 
to  the  Feetiges, 

But  it  is  chiefly  .perhaps  in  connexion  with  the  sweetness  and 
classical  animation  of  his  style,  and  the  lovely  views  he  gives  of 
nature's  facts,  that  xh  oughf  to  praise  Hugh  Miller.  In  an  age 
prodigal  of  genius,  vet  abounding  also  in  extrava|i;ance',  glare,  and 
DomlMst,  the  self-educated  stone-mason  wrote  with  the  calmness 
and  moderation  of  Addison.  His  powerful  imagination,  was  dis- 
ciplined to  draw  just  those  lines,  and  to  lay  on  Just  those  colours, 
wnieH  should  reanimate  the- past  As  his  friend  Oarruthers,  an 
admirable  critic  of  style,  observed,  ^*the  fossil  remains  seem,  in 
his  glowing  pages,  to  live  and  flourish,  to  fly,  swim,  or  gambol, 
or  to  shoot  up  in  vo^tative  profusion  and  splendour,  as  in'  the 
primal  dawn  of  creation.  Such  power  belongs,  to  high  genius." 
Tens  of  thousands  he  has  incited  to  the  study  of  natu« ;  tens  of 
thousands  he  has  taught  to  find  in  geolo^  no  mere  catalogue  of 
defunct  organisms,  no  dreary  sermon  in  foraJ.  stones,  but  a  "science 
of  landscape"  as  well  as  an  intelligent  understanding  of  the  rocky 
framework  of  the  world. 

In  1871  appeared  lU  Ufe  mtd  L$tttr$  of  Brngik  MUttr,  by  Tttler  B«]me 
f2Toli.,  London).  MUler'e  works  bare  dron^ated  on  the  Earopean  continent,  and 
bare  been  widelj  read  in  Amerlea.  Tbej  bare  been  ianted  In  tbe  United  $Utea 
m  an  edition  of  twenty  volnmee,  comprlalnf  tbe  Lift  and  Lttttrt.  ^      (P.  B.> 

MILLER,  William  (1781-1849),  the  foniidep  of  an 
American  religious  sect  holding  peculiar  millennarian  Views, 
was  born  at  Pittsfiel4,  ^fassachusetts,  in  1781.  He  received 
a  very  imperfect  education.  In  the  war  of  1812  he  served 
as  captain  of  volunteers  on  the  Canadian  frontieh  While 
residmgat  Low  Hampton,  N.Y.,  he  begauin  1833  publicly 
to  lecture  on  the  subject  of  the  millennium,  aa^rting  that 
the  second  coming  of  Christ  would  .take  place  in  about, 
ten  years.  His  do^triiles  awakened  wide  interest  among 
certain  classes  of  the  community.  In  1840  a  semi-monthly 
journal,  The  Signs  of  the  Ttf/iegf  was  started  by  one  of  his 
followers,  and  two  yean  later  the  Advent  Henald  made  its 
appearance. '  About  1843  the  second  coming  of  Christ  was 
ezptcted  by  as  many  as  50,000  believer?  in  tho  dOQtiiQe9  of 


Miller ;  and,  althougli  the  dlsappomtment  of  &«ir  hagm 
somewhat  diminished  their  numbers,  many  oontiimed  «» 
adherence  to  hia  tenets  regarding  the  nature  of  the  miUflo- 
nium.  At  present  the  number  of  MiUerites  or  Adventiflto  m 
estimated  at  from  15,000  to  20,000.  Miller  died  at  Nenr 
Hampton,  Washington  oouhty,  N.T.,  DlBcember  20, 1849. 

MILLER,  WiLLL^H  (1796-1882),  one  of  the  gnataifc 
of  modem  line-engravers,  was  bom  in  Edinburgh  on  tiie 
28th  of  May  1796.  After  studying  in  London  under 
George  Cool^  a  pupil  of  Basire's,  he  returned  to  his 
native  city,  where  he  continued  to  practise  his  art  dnziiig 
a  long  lifetime.  He  executed  plates  after  Thomson  of 
Dud(Sng8ton,  Macculloch,  D.  O.  Hill|  Sir  George  Hanrey, 
and  other  Scottish  landscapists,  but  his  moat  admirable 
and  most  voluminous  works  were  his  transcripte  from 
Tumer.  The  first  of  these  was  the  QoveHy  (1824),  of  TU 
Southern  Cacut,  a  publication  undertaken  by  his  maeter 
and  his  brother  William  B.  Cook,  to  which  MUler  also  con- 
tributed the  Combe  Martin  and  the  Portsmouth.  He 
was  engaged  on  the  illustrations  of  Englofid  and  Wala, 
1827-:38 ;  of  The  Bivers  of  France,  1833-35 ;  of  Roger's 
Poems,  1834 ;  and  very  largely  on  those  of  The  Prose  and 
Poetical  Works  of  Sir  Walter  Scott,  1834.  In  The  Pror 
vincial  Antiquities  and  Picturesque  Scenery  of  SooUand, 
1826,  he  executed  a  few  excellent  plates  after  Thomson 
and  Tumer.  Among  his  larger  engravings  of  Turner's 
works  may  be  mentioned  The  Grand  Canal,  Venice ;  Hie 
Rhine,  Osterprey,  and  Feltzen ';  The  Bell  Rock;  The  Tower 
of  London;  and  The  Shepherd.  The  art  of  William  Miller 
wfks  warmly  appreciated  by  Tumer  himself,  and  Mr  Rnskin 
has  pronounced  him  to  be  on  the  whole  the  most  suooessfnl 
translator  into  line  of  the  paintings  of  the  greatest'  English 
landscapist  His  renderings  of  complex  Turaerian  sky- 
effects  are  especially  delicate  and  masterly.  Towards  the 
end  of  his  life  Miller  abandoned  engraving  and  occupied  his 
leisure  in  the  production  of  water-colours,  many  of  whidi 
were  exhibited  in  the.  Royal  Scottish  A<»dezny,  of  which 
he  was  an  honorary  member.  He  resumed  his  burin, 
howe'ver,  to  .produce  two  final  series  of  vignettes  £rom 
drawing?  by  Birket  Foster  iUusUative  of  Hood's  Poewu, 
.published  by  Moxon  in  1871.  Miller  was  a  taoA 
respected  member  of  the  Society  of  Friends.  He  died 
while  on  a  visit  to  Sheffield,  on  the  20th  of  January 
1882. 

MILLER'S  THUMB  (Cotott^oWo),  a'  well-known  little 
fish,  abundant  in  all  rivers  and  lakes  of  northern  and 
central  Europe  with  clear  water  and  gravelly  bottom. 
The  genus  Cottus,  to  which  the  Miller^^-Thumb  betonga,  is 
easily  recognized  by  its  broad,  flat  head,  rounded  and 
scaleless  body,  large  pectoral  ilnd  narrow  ventral  fins^  with 
two'  dorsal  fins,  the  anterior  shorter  than  the  posterior; 
the.preoperculum  is  armed  with  a  simple  or  branehed 
spine.  The  species  of  the  genus  Ccitius  are  rather  numerous^ 
and  are  confined  to  the  north  temperate  sone^of  the  globe^ 
the  minority  being  marine,  and  known  by  the  nattie  of"  Bull- 
heads." The  Meier's  Thumb  is  confined  to  fresh  «atff ; 
and  only  one  other  freshwater  species  is  found  in  Enzi^ 
C^  poecilopus,  from  rivers  of  Hungafy,  Galiciai  and  ths 
Pyrenees ;  some  others  occur  in  t^e  fresh  waters  <^  northern 
Asia,  and  North' America.  The  Miller^s  Thumb  is  conunon 
in  all  suitable  localities  in  Great  Britain,  but  is  extremely 
rare  in^'Ireland;  in  the  Alpe  it  reaches  to  an.  altitude 
exceeding  7000  feet  .  Its  usuid  length  is  from  3  to  5 
inches.  Generally  hidden  under  a  stone  or  in  a  Hollow  of 
the  bank,  it  watches  for  its  prey,  which  oonsiste  of  smaD 
aquatic  animals,  tod  darts'  whini  disturbed  with  extra- 
ordinary rapidity,  to  some  other  place  of  refuge.  The 
female  deposits  her  ova  in  a  cavity  under  a  stone,  whilst 
the  male  watches  and  defends  them  until  the  young  are 
hatched  and  able  to- shift  for  themeelvet 
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MILLET  (French,  mSUi;  Italian,  m^tetto,  diminutiye 
ol  mifflio^lAtia  mtUef  a  thousand,  in  allasion  to  its 
fertility)  is  a  name  applied  with  little  definiteness  to  a  oon- 
■iderable  number  of  often  very  yariable  species  of  cereals 
belonging  to  distinct  genera  and  even  subfamilies  of 
Ortminem.  The  true  millet,  however,  is  generally  admitted 
to  V'd  Fanieum  (Seiaria)  mUiaccum,  L.  (German  Eine, 
with  which  F.  miliare.  Lam.,  is  reckoned  by  some 
botamsts).  It  is  indigenous  to  the  East  Indies  and  North 
Australia,  but  is  mentioned  by  Hippocrates  and  Theo- 
phrastns  ia  already  cultivated  in  South  Europe  in  their 
time.  Some  suppose  it  to  be  one  of  the  earliest  grains  used 
in  bread-niakin|;^  and  ascribe  the  origin  of  its  name  to  jmmu^ 
bread,  rather  wan  to  the  paniculate  inflorescence.  It  is 
annual,  requires  rich  but  fruible  soi^  grows  to  about  3  or  4 
feet  high,  and  is  characterised  by  its  bristly,  much  branched 
ii9^<^'wg  panicles.  One  variety  has  'black  grains.  It  is 
largely  cidtivated  in  India,  southern  Europe,  and  northern 
AMca,  and  ripens  as  far  north  as  southern  Germany,  in 
fict^  wherever  the  climate  admits  of  the  production  of  wine. 
The  grain,  which  is  very  nutritious, 
is  used  in  the  form  of  groats,  and 
makes  excellent  bread  when  mixed 
with  wheaten  flour.  It  is  also  largely 
used  for  feeding  poultry  and  cage- 
birds^  for  which  purpose  mainly  it  is 
imported.  F,  UcUicum,  L.  (Setaria 
italica^  Beauv.),  ia  of  similar  origin 
and  distribution,  and  is  one  of  Uie 
most  wholesome  and  palatable  Indian 
cereals.  It  is  annual,  grows  4  to  5 
leet  high,  and  requires  dry  light  soil 
German  Millet  (P.  germanicum^  Ger- 
ttian  KoUbenhine^  Mohar)  is  probably 
merely  a  less  valuable  and  dwarf 
variety  of  F,  italicum,  having  an 
erect^  oompact^and  Sorter 'spike. 
Tba  grains  of  both  are  very  small, 
only  one  half  as  long  as  those  of 
common  millet,  but  are  exceedingly 
psoliflc  Many  stalks  arise  from  a 
■ingle  root,  and  a?  single  spike  often 
yidds  2  oz.  of  grain,  the  tot^  yield 
being  five  times  that  of  wheat  They 
are  imported  for  poultry  feeding  like 
the  former  species,  but  are  extensively 
used  in  soups,  &c.,  on  the  Continent.' 
Numerous  otc^  species  belonging  to 
this  vast  genus — the  largest  among  grasses,  of  which  the 
following  are  among  the  most  important — are  also  culti- 
vated in  tropical  or  sub-tropical  countries  for  theii*  grain  or 
as  fodder  grasses,  or  both,  each  variety  of  soil,  from  swamp 
to  desert,  having  its  cha^teristic  forms.  They  are  very 
readily  acclima&ed  wherever  the  temperature  is  sufficient, 
«.^.,  in  Australia,  and  seem  destined  to  rise  in -agricultural 
importance. 

Foliih  Hilkt  is  P.  digiiaria ;  P.  /irumnUaeium,  Boxb.,  Shamslo, 
s  Deccaa  mm,  is  probably  s  native  of  tropical  Africa ;  vhil«  the 
peieniiial  P.  tarmmitotum,  Boxb.,  aho  largely  cnltlTated  in  tropical 
eonntrics,  is  from  Sumatra.  P.  deeoir^poiUum  is  the  Anatralian 
millet,  its  muit  being  made  into  eakw  by  the  aborigines.  P, 
fltoaelmttm,  Jacq.y  '     "    "  '       "      -  *  '  " 

and  yiel 

and  other  trcmieal  coontriea  Other  gigantic  species  6  or  7 
feet  hi^h  form  the  field  crops  on  the  banks  of  the  Amaxona.  Ofspeeies 
belongmg  to  allied  genera*  Ptnuiaeivm-  thyphoidtum.  Rich.  (Pmi- 
ttOarta  tpieaia,  Wuld.),  B^ree,  sometimee  alM>  called  Egyptian 
Millet,  a  Guinea  com,  is  largely  cultivated  in  tropical  Asia,  rTubia, 
end  Effypt  P.  disHehum  grows  south  of  the  Sahara.  Species  of 
lyupaJumf  Elcutine,  and  Mtlitim  are  also  cultivated  ss  millsta 

But  the  most  important  dry  grain  of  the  tropical  countries 
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of  Africa  and  Ada^  paxtfaokxly  ol  In£a,  u  iS^Aiim  Mii^^ 
Pers.  (ffolau  JShr^um,  K,  Andropogon  Sorghmn,  Boxb.V 
Durra,  Great  MiIK  Indian  Millet,.  Turkish  Millet^,  or 
Guinea  Com  (the  French 
9orgho,  German  JMrm- 
kine  or  Kt^emkom,  Ta- 
mil Cholum,  Bengaleee 
Jowari),  It  ranges  prob- 
ably as-  extensiTely  as 
wheat,  being  also  largely 
cultivated  in  ioathem 
Europe^  the  United 
States,  and  the  West 
Indies.'  In  Aaa  Minor, 
Arabia,  Italy,.  «nd  Spain 
it  may  be  said  to  r^aoe 
oats  and*  barley.  It  ia 
annual,  and  may  reach 
12  feet  in  Jieight;  H  is 
extremely  prolific^  even 
rivalling  maixe^  ol  whieh 
it  is  a  near  congener.  Its 
flour  is  very  white^  but 
does  not  easily  make  good 
bread ;  it  is  largely  used 
in  cakes  and  puddingi 
and  for  feeding  cattle  and 
poultry.  The  panicles  are 
used  f  01&  broonis^  and  tiie 

roots  for  Telvet-brushes.  *"■*  X-Sorghmi^  nOgmn, 

S.  bieohr,  /S,  niffrum,  S.  mbrum,  S,  Ke^jfrontm  (Eaffre 
Com),  S,  saoAcira^Mn,  and  other  species  or  varieties  are 
also  of  economic  importance^  the  last-named  (the  "Chinese 
sugar-cane")  being  much  cultivated  in  the  United  States  as 
a  source  of  molasses,  the  juice^  which  contains  much  glucose 
but  comparatively  little  cane  sugar,  being  simply  expressed 
and  concentrated  by  evaporation.  S,  ^dgare  is  the  grain 
referred  to  by  Fliny  as  mUlet 

For  systematic  atid  eoonomie  purposes,  see  OsASSss ;  Luensen, 
Med^'Pharm.  Batanik,  Leipde,  1880;  Drurv,  Ut^  PleuUt  ^ 
Indict,  London,  1878  ;  F.  v.  Hiilkr,  SOmi  Planii  far  2fatwaKn^ 
Hon  in  Vidoria,  Melbourne^  1878.  For  arohaology,  see  Hehn's 
KitUurpJlanzen,  ke,,  Berlin,  1877.  On  Scrghtm  ctrunum  (*'rioe 
com,"  Ac,  of  weetem  Kansas)  see  Dmmmond's  "Beport"  in  Pari 
Papirt,  Ko.  2570  (1880)i 

MILLET,  Jbah  iStAKoon  (1814-1876X  was  a  painter 
of  French  peasant  life^  and  it  may  be  questioned  whether 
France  has  produced  in  our  day  any  greater  or  more 
original  artist.  He  himself  came  of  a  peasant  family,  and 
was  bom  on  the  4th  of  October  1814  in  the  hamlet  of 
Gruchy,  near  Greville  (La  Manche),  in  the  wild  and 
picturesque  district  called  La  Hague.  His  boyhood  was 
passed  working  in  his  father's  fields,  but  the  sight  of  the 
engravings  in  an  old  illustrated  Bible  set  him  drawing,  and 
thenceforth,  whilst  the  others  slept,  the  daily  hour  of  rest 
was  spent  by  Millet  in  trying  to  render  the  familiar  scenes 
around  him.  From  the  village  priest  the  lad  learnt  to  read 
the  Bible  and  Virgil  in  Latin,  and  acquired  an  interest  in 
one  or  two  other  works  of  a  Ugh  class  which  accompanied 
him  through  life ;  he  did  not,  however,  attract  attention 
so  much  by  his  acquirements  as  by  the  stamp  of  his  mind. 
The  whole  family  seems,  indeed,  to  have  worn  a  character 
of  austerity  and  dignity,  and  when  Millet's  father  finally 
decided  to  test  the  vocation  of  his  son  as  on  artist,  it  was 
with  a  gravity  and  authority  which  recalls  the  patriarchal 
households  of  Calvinist  France.  Two  drawings  were  pre- 
pared and  placed  before  a  painter  at  Cherbourg  named 
Mouchel,  who  at  once  recognized  the  boy's  gifts,  and 
accepted  him  as  a  pupil ;  but  shortly  after  (1895)  Millefs 
father  died,  and  the  eldest  son,  with  heroic  devotion,  took 
his  place  at  home^  nor  did  he  return  to  his  work  until  the 
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pressing  calls  from  without  were  solemnly  enforced  by  the 
wishes  of  his  own  family.  He  accordingly  went  back  to 
Cherbourg,  but  after  a  short  time  spent  there  with  another 
master  (Langloia)  started  with  many  misgivings  for  Paris. 
The  council-general  of  the  department  had  granted  him  a 
sum  of  600  francs,  and  the  town  council  promised  an 
annual  pension  of  400,  but  in  spite  of  friendly  help  and 
introductions  Millet  went  through  great  difficulties.  The 
system  of  the  £cole  des  Beaux  Arts  was  hateful  to  him, 
and  it  was  not  until  after  much  hesitation  that  he  decided 
to  enter  an  official  studio— that  of  Delaroche.  The  master 
was  certainly  puzzled  by  his  pupil ;  he  saw  his  ability, 
and,  when  Millet  in  his  poverty  could  not  longer  pay  the 
monthly  fees,  arranged  for  his  free  admission  to  the  studio, 
but  he  tried  in  vain  to  make  him  take  the  approved  direc- 
tion, and  lessons  ended  with  "  £h,  bien,  allez  k  votre  guise, 
vous  6tes  si  nouveau  pour  moi  que  je  ne  veuz  rien  voub 
dire."  At  last,  when  the  competition  for  the  Grand  Prix 
came  on,  Delaroche  gave  Millet  to  understand  that  he 
intended  to  secure  the  nomination  of  ai^other,  and  there- 
upon Millet  withdrew  himself,  and  with  his  friend  Marolle 
started  in  a  little  studio  in  the  Rue  de  TEst  He  had 
renounced  the  beaten  track,  but  he  continued  to  study 
hard  whilst  he  sought  to  procure  bread  by  painting  por- 
traits at  10  or  15  francs  a  piece  and  producing  small 
'*  pastiches  "  of  Watteau  and  Boucher.  These  works  are 
classed  as  those  of  his  "  flowery  manner,"  and  Millet  has 
been  reproached — ^he  whose  whole  life  was  an  act  of  con- 
viction-rwith  having  sacrificed  his  convictions  to  curry 
favour  with  the  public.  It  is  true  that  he  himself  has 
recorded  his  aversion  to  both  these  masters.  "In  the 
Louvre,"  he  said,  "I  received  vivid  impressions  from 
Mantegna,  complete  from^ichelangelo ;  after  Michelangelo 
and  Poussin  I  have  remained  faithful  to  the  early  masters." 
Boucher  was  for  him  an  object  of  ''repulsion,"  and  in 
Watteau  "  I  saw,"  he  said,  "  a  little  theatrical  world  which 
oppressed  me."  Thus  it  was  then  that  Millet  naturally 
felt  and  saw,  but  the  strongest  genius  knows  moments  of 
self-doubt.  Later  in  life  Millet  was  heard  to  say  that 
were  it  not  for  the  small  group  who  believed  in  him  he 
should  have  lost  faith  in  himself.  In  earlier  years,  before 
he  was  certain  of  his  own  leading,  he  was  naturally  influ- 
enced by  the  advice  of  others  whose  arguments  were  enforced 
by  the  pressure  of  dire  poverty.  Even  so  from  time  to 
time  the  native  vein  showed  strong.  In  1840,  as  soon  as 
he  had  despatched  a  portrait  to  the  Salon,  Millet  went  back 
to  Gr6ville,  where  he  painted  Sailors  Mending  a  Sail  and  a 
few  other  pictures — reminiscences  of  Cherbourg  life.  His 
first  success  was  obtained  in  1844  when  his  Milk  woman 
and  Lesson  in  Riding  (pastel)  attracted  notice  at  the  Salon, 
and  friendly  artists  presented  themselves  at  his  lodgings 
only  to  learn  that  his  wife  had  just  died,  and  that  he  him- 
self had  disappeared.  Millet  was  at  Cherbourg ;  there  he 
remarried,  but  having  amassed  a  few  hundred  francs  he 
went  back  to  Paris  and  presented  his  St  Jerome  at  the 
Salon  of  1845.  This  picture  was  rejected  and  exists  no 
longer,  for  Millet,  short  of  canvas,  painted  over  it  CEdipus 
Unbound,  a  work  which  during  the  following  jrear  was  the 
object  of  violent  criticism.  He  was,  however,  no  longer 
alone ;  Diaz,  Eug&ne  Toumeux,  Rousseau,  and  other  men 
of  note  supported -him  by  their  confidence  and  friendship, 
and  he  had  by  his  side  the  brave  Catharine  Lemaire,  his 
second  wife,  a  woman  who  bore  poverty  with  dignity  and 
gave  courage  to  her  husband  through  the  cruel  trials  in 
which  he  penetrated  by  a  terrible  personal  experience  the 
bitter  secrets  of  the  Yery  poor.  To  this  date  belong 
Millet's  Golden  Age,  Bird  Nesters,  Young  Qirl  and  Lamb, 
and  Bathers ;  but  to  the  Bathers  (Louvw)  succeeded  The 
Mother  Asking  Ahns,  The  Workman's  Monday,  and  The 
Wmnower.    This  last  work,  exhibited  in.  1848,  obtained 


conspicuous  success,  but  did  not  sell  till  Ledni  RoUin, 
informed  of  the  painter^s  dire  distress,  gave  him  500  francs 
for  it,  and  accompanied  the  purchase  with  a  commission, 
the  money  for  which  enabled  Millet  to  leave  Paris  for 
Barbizon^  a  village  on  the  skirts  of  the  forest  of  Fontaine- 
bleau.  There  he  settled  in  a  three-roomed  cottage  for  the 
rest  of  his  life — twenty-seven  years,  in  which  he  wicmght 
out  the  perfect  story  of  that  peasant  life  of  which  he  alone 
has  given  a  "complete  impression."  Jules  Breton  has 
coloured  the  days  of  toil  with  sentiment;  others,  like 
Courbet,  whose  eccentric  Funeral  at  Omans  attracted  more 
notice  at  the  Salon  of  1850  than  Millet's  Sowers  and 
Binders,  have  treated  similar  subjects  as  a  vehicle  for 
protest  against  social  misery ;  Millet  alone,  a  peasant  and 
a  miserable  one  himself,  saw  true,  neither  softening  nor 
exaggerating. what  he  saw.  In  a  curious  letter  written  to 
M.  Sensier  at  this  date  (1850)  Millet  expressed  his  resolve 
to  break  once  and  for  all  with  mythological  and  undraped 
subjects,  and  the  names  of  the  principal  works  painted 
subsequently  will  show  how  stedfastly  this  resolution  was 
kept  In  1852  he  produced  Girls  Sewing,  Man  Spreading 
Manure;  1853,  The  Reapers;  1854,  Church  at  Gr^ville 
(Luxembourg);  1855 — the  year  of  the  International 
Exhibition,  at  which  he  received  a  medal  of  second  class — 
Peasant  Grafting  a  Tree ;  1857,  The  Glean^;  1859,  The 
Angelus  (Louvre,  engraved  Waltner),  The  Woodcutter  and 
Death;  1860,  Sheep  Shearing;  1861,  Woman  Shearing 
Sheep,  Woman  Feeding  Child;  1862,  Potato  Planters, 
Winter  and  the  Crows;  1863,  Man  with  Hoe,  Woman 
Carding;  1864,  Shepherds  and  Flock,  Peasant^ Bringing 
Home  a  Calf  Bom  in  the  Fields ;  1869,  Knitting  Leuon ; 
1870,  Buttermaking ;  18/1,  November — recollection  of 
Gruchy.  Any  one  of  these  works  will  show  how  great  an 
influence  Millet's  previous  practice  in  the  nude  had  upon 
his  style.  The  dresses  worn  by  his  figures  are  not  clothes, 
but  drapery  through  which  the  forms  and  movements  of  the 
body  are  strongly  felt,  and  their  contour  shows  a  grand 
breadth  of  line  which  strikes  the  eye  at  once.  Something 
of  the  imposing  unity  of  his  work  was  also,  no  doubt,  due 
to  an  extraordinary  power  of  memory,  which  enabled 
Millet  to  paint  (like  Horace  Yemet)  vrithout  a  model ;  he 
could  recall  with  precision  the  smallest  details  of  attitudes 
or  gestures  which  he  proposed  to  represent  Thus  he  could 
coimt  on  presenting  free  from  after  thoughts  the  vivid 
impressions  which  he  had  first  received,  and  Millet's  nature 
was  such  that  the  impressions  which  he  received  were 
always  of  a  serious  and  often  of  a  noble  order,  to  which 
the  character  of  his  execution  responded  so  perfectly  that 
even  a  Washerwoman  at  her  Tub  will  show  the  grand 
actioii  of  a  Medea.  The  drawing  of  this  subject  is  repro- 
duced in  Souv€nir»  'de  Barbuon,  a  pamphlet  in  which  M. 
Piddagnel  has  recorded  a  visit  paid  to  Millet  in  1864. 
His  circumstances  were  then  less  evil,  after  struggles  as 
severe  as  those  endured  in  Paris.  A  contract  by  which 
he  bound  himself  in  1860  to  give  up  all  his  work  for 
~  fhree  years  had  placed  him  in  possession  of  1000  francs 
a  month.  His  fame  extended,  and  at  the  exhibition  of 
1867  he  received  a  medal  of  the  first  class,  and  the 
ribbon  of  the  Legion  of  Honour,  but  he  was  at  the  same 
moment  deeply  shaken  by  the  death  of  his  faithful  friend 
Rousseau.  Though  he  rallied  for  a  time  he  never  com- 
pletely recovered  his  health,  and  on  the  20th  January 
1875  he  died.  He  was  buried  by  his  friend's  side  in  the 
churchyard  of  Chailly. 

See  A  Sensior,  Fie  d  (Euvn  de  J.  F.  Millet,  1874  ;  PiMagnd, 
Scuvenirt  de  Sarbizon,  Ac.  (B.  P.  8.  P.) 

MILLYILLE,  a  city  of  the  United  States,  in  Cumberland 
county,  New  Jersey,  at  the  head  of  navigation  of  Maurice 
river,  40  miles  by  rail  from  Philadelphia  by  the  Cape  May. 
Millville,  and  Vineland  section  of  the  West  Jersey  Railro«]ik 
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It  it  one  of  the  chief  seats  of  gIL»-ina]diig  in  the  State;^ 
and  also  nuLnoiactures  cotton,  iron  pipes  for  water  and  gaa^ 
turbines,  &c     The  population  was  7660  in  1880. 

KILMAK,  BxsRT  Habt  (1791-1868),  dean  of  St 
BaaTi^  was  bom  Fehraarj  10,  1791,  and  was  the  third 
son  of  Sir  Francis  Hilman,  physician  to  George  IIL  He 
was  edocated  at  Eton  and  at  Brasenose  College^  Oxford ; 
his  nniyenity  career  was  brilliant^  and  among  other  dis- 
tinctions he  gained  the  Newdigate  prixe  with  a  poem  on 
the  Apollo  Belvedere.  In  1816  he  was  ordained,  and  was 
Boon  afterwards  presented  to  the  living  of  St  Mary's, 
Reading.  He  had  already  made  his  appearance  as  a 
dramatic  writer,  his  tragedy  of  Fcuio,  founded  on  a  narra- 
tive  in  the  Annual  RtgitUr  tot  1795,  having  been  brought 
on  the  stage  without  his  knowledge  under  the  title  of  The 
Italian  Wife,  It  was  subsequently  produced  at  Covent 
Garden,  and  obtained  great  success  from  the  acting  of 
Miss  O^eill  as  Bianca.  The  merit  of  the«play  consists 
chiefly  in  the  powerful  situation ;  the  diction  is  florid  and 
ornate.  The  same  criticism,  by  the  author's  own  confes- 
sion, applies  to  his  epic,  Samor,  the  Lord  of  the  Bright 
City  (Gloucester),  a  poem  written  in  early  youth.  The 
subject  is  taken  from  British  legend,  and  Milman  has  failed 
to  invest  it  with  serious  interest.  He  was  more  successful 
in  his  next  attempts,  where  the  subjects  were  well  adapted 
to  an  imagination  easily  kindled  l^  the  historical  or  the 
moral  picturesque.  Hie  death  struggle  of  an  expiring 
nation  in  the  Fall  of  JenucUem  (1820),  the  conflict  of  new 
truth  and  old  order,  of  religious  enthusiasm  and  earthly 
affection,  in  the  Martyr  of  Antioeh  (1822),  are  depicted 
with  great  eloquence  and  real  insight  into  numan  nature. 
Milman's  characters,  however,  are  personified  tendencies 
rather  than  personages,  and  in  poetical  s^le  he  was  unable 
to  free  himself  from  Uie  influence  of  Byron.  Belehcuzar 
(1822)  is  in  general  a  pale  copy  of  Byron's  Sardanapalue, 
but  contains  some  fine  lyrics.  Milman's  lyric^  indeed, 
especially  his  hymns,  have  frequently  a  fine  ring  and  sweep, 
though  the  thought  is  generally  commonplace.  I^ 
tragedy  of  Anne  Boleyn  (1826)  is  a  poor  performance. 
With  tile  exception  of  admirable  versions  of  the  Sanskrit 
episode  of  Kala  and  Damayanti,  and  of  the  Agamemnon 
and  Bacehm,  this  was  Milman's  last  poetical  work.  He 
was  elected  professor  of  poetry  at  Oxford,  and  in  1827 
delivered  the  Bampton  lectures,  selecting  as  his  subject  the 
conduct  and  character  of  the  apostles  as  an  evidence  of 
Christianity.  In  1830  his  Hietory  of  the  Jews  appeared  in 
the  Family  Library.  The  contracted  limits  of  this  series 
forbade  any  adequate  treatment  of  the  subject ;  the  work 
iJB  nevertheless  memorable  as  the  first  by  an  English 
clergyman  which  treated  the  Jews  as  an  Oriental  tribe, 
recognized  sheikhs  and  emirs  in  the  Old  Testament,  sifted 
and  classified  documentary  evidence,  and  evaded  or 
minimised  the  miraculous.  ^Cilman  was  violently  attacked, 
especially  by  Dr  Faussett  and  Bishop  Mant,  and  the  odium 
thus  occasioned  stopped  the  publication  of  the  Family 
library,  and  long  impeded  the  preferment  of  the  writer. 
In  1835,  however.  Sir  Robert  Peel  made  him  rector  of  St 
Margaret's  and  canon  of  Westminster,  and  in  1849  hf 
became  dean  of  St  Paul's.  The  unpopularity  attaching  to 
him  had  by  this  time  nearly  died  away ;  and  now,  generally 
revered  and  beloved,  intimate  with  men  of  all  pursuits, 
politics,  and  persuasions,  counted  among  the  chief  ornaments 
of  the  most  polished  society  of  the  metropolis,  he  occupied 
a  singularly  dignified  and  enviable  position,  which  he 
constantly  employed  for  the  promotion  of  culture  and 
enlii^htenment,  and  in  particular  for  the  relaxation  of 
subsciij  tion  to  ecclesiastical  formularies  His  History  of 
Chrietianiiy  under  the  Empire  had  appeared  in  1840,  but 
had  been  as  completely  ignored  as  if,  said  Lord  Melbourne, 
tbe  clergy  had  taken  a  universal  oath  never  to  mention  it 


to  any  ona  Widely  different  was  the  reception  cl  tiie 
continuation,"^  his  great  Hietory  of  Latin  Christiamtf  to 
the  death  of  Pope  Nicholas  V.,  which  appeared  in  1856. 
He  also  edited  Gibbon  and  Horace,  and  at  his  death  in 
1868  left  behind  him  almost  finished  a  delightful  history 
of  his  own  cathedral,  which  was  completed  and  published 
by  his  son. 

Hilman  nosMMed  a  Uxgi  share  of  the  imagination  vhich  enters 
into  and  calls  np  the  past,  and  of  that  vhich  interprets  actions  and 
apprehends  opinions  hj  the  power  of  sympathy.  In  creative 
imagination  he  was  deficient,  a  defect  which  alone  prerented  him 
from  attaining  the  first  rank  as  an  historian.  His  pages  aie 
crowded  with  splendid  names  rather  than  with  living  pena«f  ee ; 
the  springs  of  action  are  disclosed  with  remarkable  penetratlor ,  ,bat 
the  actor  himself  m  rather  heard  than  aeen.  There  are,  however, 
exceptions,  such  as  his  portrait  of  Sir  Christopher  Wren;  and 
he  poesessed  a  peculiar  power  of  investing  mere  intellectual 
tendencies  with  personality  and  life.  His  parallel  of  Latin  end 
Teutonic  Christianity,  for  ezamplci  is  a  piece  of  finished  historical 
character  painting*  His  power  of  sympathv  rendered  him  in  effect, 
es  his  natural  eouity  and  benignity  made  him  in  intention,  a 
model  of  historical  candour,  only  uiargeable,  perhaps,  with  toe  much 
gentleneaa.  It  wHl  be  long  ere  his  sreat  work  is  superbfded ;  but  he 
will  perhaps  be  remembend  even  longer  as  an  embo'liment  of  all 
the  qualities  which  the  higher  ecclesiastical  preferment  can  be 
supposed  capable  of'encouraging  or  rewarding  among  the  (clergy  of 
a  great  historical  church.  (K  O.) 

MILO,  one  of  the  most  famous  athletes  of  Greece, 
whose  name  became  proverbial  for  personal  btrength. 
He  lived  about  the  end  of  the  6th  century  B.C.,  was  six 
times  crowned  at  the  Olympic  games  and  six  times  at  the 
Pythian  for  wrestling,  and  was  famous  throughout  the 
civilized  world  for  his  feats  of  strength,  such  as  carrying 
an  ox  on  his  shoulders  through  the  stadium  at  Olympia. 
In  his  native  city  of  Crotona  he  was  much  honoured,  and 
he  commanded  the  army  which  defeated  the  people  of 
Sybaris  in  511  b.o.  When  Democedes,  the  physician  of 
Darius,  deserted  the  Persian  service,  he  sent  a  boastful 
message  to  the  king  of  Persia  informing  him  of  his 
marriage  to  the  daughter  of  Milo.  The  traditional  account 
of  his  death  is  often  used  to  point  a  moral :  he  found  a 
tree  which  some  woodcutters  had  partially  split  with  a 
wedge,  and  attempted  to  rend  it  asunder;  but  the  wedge 
fell  out,  and  the  tree  closed  on  his  hand,  imprisoning  him 
till  wolves  came  and  devoured  him. 

MILO  was  the  surname  of  T.  Annius  Papianus,  one  of 
the  best-known  of  the  partisan  leaders  and  rufiSans  in  the 
stormy  times  that  preceded  the  dissolution  of  the  Roman 
republic.  His  father  was  C.  Papius  Celsus,  but  he  was 
adopted  by  his  mother's  father  T.  Annius  Luscus.  He 
joined  the  Pompeian  party,  and  led  the  band  of  mercenaries 
and  gladiators  which  was  required  to  defend  the  cause  and 
its  chief  supporters  in  the  public  streets.  P.  Clodius,  the 
leader  of  the  rufiSans  who  professed  the  democratic  cause^ 
was  his  personal  enemy,  and  their  brawls  in  the  streets  and 
their  mutual  accusations  in  the  law  courts  lasted  for  several 
years,  beginning  when  Milo  was  tribune  of  the  commons 
in  57  B.C.  In  53  their  quarrels  came  to  a  height  when 
Milo  was  candidate  for  the  consulship  and  Clodius  for  the 
prBBtorship ;  and  when  the  two  leaders  met  by  accident  on 
the  Appian  Way  at  Bovillae,  Clodius  was  murdered  (January 
20.  52  B.C.).  This  act  of  violence  strengthened  the  hands 
of  Pompey,  who  was  nominated  sole  consul,  and  proposed 
several  stringent  laws  to  restore  order  in  the  city.  Milo 
was  impeached;  his  guilt  was  clear,  and  his  enemies  took 
every  means  of  intimidating  his  supporters  and  his  judges. 
Cicero  was  afraid  to  deliver  the  speech  he  had  prepared 
Fro  Milone,  and  the  extant  oration  is  an  expanded  form  of 
the  unspoken  defence.  Milo  went  into  exile  at  Massilia, 
and  his  property  was  sold  by  auction.  He  joined  the 
insurrection  of  M.  Cselius  in  48  B.C.,  and  was  soon  slain 
near  Thurii  in  Lucania.  His  wife  Fausta  was  daughter 
of  the  dictator  Sulla. 

MILTIADES.     See  Gi«K^  v^^^^DJlQgle 
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.  :.MILTON,Jomr(1608-1674X  Wis  bon  in  Bnad  street, 
Cbmjpad»,  Londop,  on  the  9th  of  Deeember  1608.  His 
iatiker,  known  as  "Mi  John  Milton  of  Bread*  Street^  scriTenery 
"was  himself  an  interesting  man.  He  was  a  native  of 
Oxfordshire^  having  been  bom  there  in  or  about  1563,  the 
son  of  a  Bifihard  Milton,  yeoman,  of  Stanton-StJ(jm'l^ 
of  whom  there  are  traces  as  one  of  the  sturdiest  adherents 
to  the  old  Roman  Oatholio  religion  that  had  been  Itf  t  in  his 
district  The  son,  however,  had  tamed  Protestant^  and, 
having  been  cast  off  on  that  aeconnt^  had  come  to  London, 
apparently  about  the  year  1586,  to  posh  his  fortune. 
Having  received  a  good  education,  and  having  good  abilities, 
especially  in  mnsic,  he  may  have  lived  for  some  time  by 
musical  teaching  and  practice.  'Not  till  1595,  at  all  events, 
vdien  he  was  long  past  the  usual  age  of  apprenticeship,  do 
we  hear  of  his  preparation  for  the  profession  of  a  scrivener; 
and  not  till  Februitfy  1 599-1 600,  when  he  was  about  thirty- 
seven  years  of  age,  did  he  enter  the  profession  as  a  qualified 
member  of  the  Scriveners'  Company.  It  was  then  that  he 
set  up  hit  "house  and  shop "  in  Bread  Street^  and  began, 
like  other  scriveners,  his  lawyerly  business  of  drawing  up 
wiUs^  marriage^ettlementi^  and  tiie  like^  with  such  related 
bnaineeB  as  that  of  receiving  money  from  clients  for  invest- 
ment and  lending  it  out  to  the  best  advantage.  It  was  at 
the  same  time  that  he  married.  Till  recently  there  has 
been  the  most  extraordinary  uncertainty  as  to  the  maiden 
name  of  his  wife,  the  mother  of  the  poet  It  has  been 
now  ascertained,  however,  that  she  was  a  Sarah  Jeffrey, 
one  of  the  two  orphan  dau^ters  of  a  Paul  Jeffrey,  of  St 
Swithin'l^  London,  "  citisen  and  merchant-tfcylor,'*  originally 
from  Essex,  who  had  died  before  1583.  At  the  date  ol 
her  marriage  she  was  about  twenty-ei^t  years  of  age. 
Her  widowed  mother,  Mrs  Ellen  Jefrey,  came  to  reside  in 
the  house  in  Bread  Street,  and  died  there  in  February 
1610-1 1.  Before  this  death  of  the  maternal  grandmother, 
three  children  had  been  bom  to  the  scrivener  and  his  wife^ 
of  whom  only  two  survived, — ^the  future  poet,  and  an  elder 
sister,  called  Anne.  Of  three  more  children,  bom  subse- 
quently, only  one  survived,— Christo^er,  the  youngest  of 
tike  family,  bom  December  3,  1615. 

The  first  sixteen  yean  of  Milton's  life,  coinciding  exactly 
with  the  last  sixteen  of  the  reign  of  James  L,  associate 
themselves  with  the  house  In  Broad  Street^  and  with  the 
surroundings  of  that  house  in  Old  London.  His  father, 
while  prospering  in  businees,  continued  to  be  known  as  a 
man  of  "ingemose"  tastes,  and  even  acquired  some  dis- 
tinction in  the  London  musical  world  of  tiiat  time  by  his 
occasional  contributions  to  important  musical  publications. 
Music  was  thus  a  part  of  the  poef  s  domestic  education 
from  his  infancy..  Whatever  else  could  be  added  was 
added  without  stint  Again  and  again.Milton  speaks  with 
gratitude  and  affection  of  the  ungrudging  pains  bestowed 
by  his  father  on  his  early  education.  "Both  at  the 
grammar  school  and  also  under  other  masters  at  home^*  is 
,tiie  statement  in  one  pasaage^  "he  caused  me  to  be 
instructed  daily."  This  brings  us  to  about  the  year  1619, 
when  Milton  was  ten  years  of  age.  At  that  time  his 
domestic  tator  was  miomas  Toung,  a  Scotsman  fromT^rth- 
shire,  and  graduate  of  the  university  of  St  Andrews,  after- 
wards a  man  of  no  small  distinction  among  the  English 
Puritan  clergy,  but  then  only  curate  or  assistant  to  some 
parish  clergyman  in  or  near  London,  and  eking  out  his 
livelihood  by  private  teaching.  Young's  tatorship  lasted 
till  1622,  when  he  was  drawn  abroad  by  an  offer  of  the 
pastorship  or  chaplaincy  to  the  congregatbn  of  English 
merchants  in  Hamburg.  Already,  however,  for  a  year  or 
two,  his  tatorship  had  been  only  supplementary  to  the 
edtieation  which  tiie  boy  was  receiving  by  daily  attendance 
at  j8t  Paul's  public  school,  close  to  Bread  Street  The 
headmaster  of  the  school  was  Mr  Alexander  Qill,  an  elderly 


Oxford  divine,  of  hi^  reputation  for  ■^V^hvrfhfp  and 
teaching  ability.  Under  him,  as  usher  or  second  master, 
was  his  son,  Alexander  Gill  the  younger,  also  an  Oxford 
graduate  of  scholarly  reputation,  but  of  blustering  diaraeter. 
Milton's  acquaintanceship  with  this  younger  CKll,  begun  at 
St  Paul's  school,  led  to  subsequent  friendship  and  eons- 
spondenee.  Far  more  affectionate  and  intimate  was  ik» 
friendship  formed  by  Milton  at  St  Paul's  with  a  eerlaia 
young  Charles  Diodati,  his  schoolfellow  there^  the  son  of  a 
naturalised  Italian  physician,  Dr  llieodore  Diodati,  who 
had  settied  in  London  in  good  medical  practioe^  and  was 
much  respected,  both  on  hu  own  aooonnt,  and  asbdagte 
brother  of  the  famous  Protestant  divine^  Jean  or  OftOfaani 
Diodati  of  Geneva^  Younff  IModati,  who  was  destined  for 
his  father's  profession,  left  uie  school  for  Oxfoid  Univcrsiiy 
early  in  1623;  but  Mflton  remained  tiU  the  end  ol  1634. 
A  family  incident  of  that  year  was  the  marriage  ol  his 
elder  sLster,  Ann%  with  Edwwrd  Hiillips^  a  dsik  in  the 
Government  oftce  caUed  the  CSrown  cUoe  in  CSianeeij. 
Milton  had  then  all  but  completed  his  sixteenth  year,  and 
was  as  scholarly,  as  aooomplished,  and  as  hanctona  a 
youth  as  St  Paul's  school  had  sent  forth.  We  learn  from 
^iitifiaAlf  tiiat  his  exercises  "in  Tft^gis*!*  or  o4hsr  to■%g^|f; 
prosing  or  versing;  but  chiefly  this  ktter,*  had  bsgon  to 
attract  attention  even  in  his  boyhood,  lliis  implieB  that 
he  must  have  had  a  stock  of  attempts  in  EngUshttkdLatia 
by  him  of  earlier  date  than  1624.  Of  these  the  oo)y 
specimens  that  now  remain  are  his  Farapkram  en  /Vabn 
CXir.  and  his  FanqJkrase  on  Fmdm  CXXXVI. 

On  February  13, 1624-25,  MUton,  at  the  age  ol  saxleen 
years  and  two  months^  was  entered  as  a  student  ol  CSirisini 
Gollege^  Oambridge^  in  the  grade  of  a  ''Lesser  PensiosMt;' 
His  matneulation  entry  in  the  books  ol  the  univcnity  is 
two  months  later,  April  9, 1626.  Between  these  two  dales 
James  L  had  died,  and  had  been'soooeeded  by  CSiariea  L 

Cambridge  University  was  then  in  the  fnU  flush  ol  its 
prosperity  on  that  old  system  of  university  ednealioB 
whidi  ccmibined  Latin  and  Greek  studies  with  pkntifnl 
drill  and  disputation  in  the  sdiolastio  logic  and  phikMopliy, 
but  with  little  of  physical  science^  and  next  to  no  miUhe- 
matics.  miere  were  sixteen  colleges  in  all,  dividing  aoMing 
them  a  total  of  about  2900  members  of  the  university. 
CShrisf  s  College^  to  which  Milton  belonged,  ranked  aboot 
third  in  the  university  in  respect  of  numbers^  counting 
about  265  members  on  its  books,  mie  master  was  Dr 
Thomas  Bainbrigge;  and  among  the  thirteen  fellows  were 
Mr  Joseph  Meade^  still  remembered  as  a  commentator  on 
the  Apocalypse^  and  Mr  '^T^lltam  Chi^peO,  afterwards  an 
Irish  bishop.  It  was  under  CShappell's  tatorship  that 
Milton  was  placed  when  he  first  entered  the  college.  At 
least  three  stadents  who  entered  CSuisf s  after  Miltoi^  bat 
during  his  residence^  deeerve  mention.  One  was  Edward 
King^  a  youth  of  Irish  birth  and  hi|^  Irish  connexion^ 
who  entered  in  1626,  at  the  age  of  fourteen ;  another  was 
John  Cleveland,  afterwards  known  as  royalist  and  satirist^ 
who  entered  in  1627;  and  the  third  was  Henry  More^  sob- 
sequentiy  famous  as  the  Cambridge  Platonist^  who  entered 
,  in  1631,  just  before  Milton  left  MUton's  own  brother, 
Christoi^er,  joined  him  in  the  college  in  February  1630- 
31,  at  the  age  of  fifteen. 

Hilton's  academic  oourae  lasted  seven  years  and  five 
monthly  or  from  Febnmry  1624-25  to  July  1632,  bringing 
him  from  his  sevente^th  year  to  his  twenty-fourth,  mie 
first  four  years  were  his  time  of  undergraduateship.  It 
was  in  the  second  of  these  the  year  1626,  that  there 
occurred  that  quarrel  between  him  and  his  tator,  Mr 
ChappeU,  which  Dr  Johnson,  making  the  most  ol  a  kx 
tradition  from  Aubrey,  magnified  into  the  suppositiiMi  that 
Milton  may  have  been  one  ol  the  last  students  in  either  of 
the  English  nniversitiee  that  sofferedthe  indigni^  of 
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eorponl  punithmeni  Tlie  legend  deseryes  no  credit ;  bat 
il  is  esrtftm  that  Milton,  on  acoonnt  of  aome  dingreemenl 
ivith  GbappeD,  leading  to  the  interference  of  Dr  Baiiilirigge^ 
left  college  for  a  time^  and  that^  when  he  did  retom,  it  was 
under  an  arrangement  which,  whUe  seeoring  that  he  ahonld 
not  k»e  a  term  bj  hia  abaenoe^  transferred  him  from  the 
tntonhip  of  Cihappell  to  that  of  Kr  Nathaniel  Tovej, 
another  of  the  f cdlowB  of  Cihrisf a  From  a  reference  to 
the  matter  in  the  first  of  the  Latin  elegies  one  infers  that 
the  eanae  of  the  qnarrel  was  some  ontbraak  of  self-assertion 
on  Ifilton^  pari  We  learn  indeed,  from  words  of  his  own 
elsewhere^  that  it  was  not  only  GhappeU  and  Bainfarigge 
that  he  had  offended  bj  his  independent  demeanour,  bat 
tiia%  for  the  first  two  or  three  years  of  his  ondergradoate- 
ship^  he  was  generally  anpopalar,  for  the  same  reason, 
among  the  younger  men  of  his  ooUege.  They  had  nick- 
named him  '^The  Lady,"  a  niclmame  which  the  vtadents 
of  the  other  colleges  took  up,  oonverting  it  into  "  The  Lady 
of  CSirisf  s  OoDege  ' ;  and,  thon^  the  allasion  was  chiefly 
to  the  peoaliar  grace  of  his  personal  appearance^  it  con- 
^foyed  also  a  sneer  at  what  the  rougher  men  thon^^t  his 
omisaal  pmdishnesa^  the  haughty  fastidiousness  of  his 
tastes  and  morals.  Quite  as  distiDct  as  the  information 
that  he  was  for  a  while  unpopular  with  the  minority  of  his 
f e&ow-students  are  the  proofs  that  they  all  came  round  him 
at  last  with  respect  and  deference.  T^  change  had  cer- 
tainly occurred  before  January  1628-29,  when,  at  the  age  of 
twenty,  he  took  his  B.A.  degree.  By  that  time  his  intelp 
leetoal  preeminence  in  his  college^  and  indeed  among  his 
coevals  in  the  iHiole  nnlTeraity,  had  come  to  be  aelmow- 
kdged.  His  reputation  for  scholarship  and  literary  genius, 
extraordinary  even  then,  was  more  than  confirmed  during 
the  remaining  three  years  and  a  half  of  his  residence  in 
Gamhridgei  A  fellowship  in  Christ's  which  fell  vacant 
in  1630  would  undoubtedly  hare  been  his  had  .the  election 
to  such  posts  depended  then  absolutely  on  merit  As  it 
was^  the  fellowship  was  conferred,  by  royal  favour  and 
mandate^  on  Edward  Kin&  his  junior  in  college  standing 
by  sixteen  months.  In  July  1632  Hilton  completed  his 
career  at  the  nniyersity  by  taking  his  M.A.  degree  His 
signature  in  the  UniTersi^  Register  stands  at  the  head  of 
the  Est  of  those  who  graduated  as  masters  that  year  from 
Christ*  1  Anthony  Wood's  summary  of  the  facts  of  hit 
university  career  as  a  whole  is  that  he  <*performed  the 
ooUegtate  and  academical  exercises  to  the  admiration  of  all, 
and  was  esteemed  to  be  a  virtuous  and  sober  person,  yet 
not  to  be  ignorant  of  his  own  parts.'  Th»  statement  is 
in  perfect  accordance  with  MUton's  own  account  He 
speaks  of  "  a  certain  niceness  of  nature,  an  honest  haughti- 
ness, and  self-esteem  of  what  I  was  or  what  I  might  be," 
as  one  of  his  earliest  characteristics ;  and,  tfaoagh  intimat- 
ing that,  even  while  actually  a  student  at  Cambridge,  he 
had  "never  greatly  admired "  the  system  of  the  place,  he 
leaves  us  in  no  doubt  as  to  the  quite  exceptional  applause 
with  which  he  had  gone  through  all  the  prescribed  work. 
To  the  r^guUur  Latin  and  Greek  of  the  university  he  had 
added,  he  tells  ufl^  French,  Italian,  and  Hebrew.  He  had 
also  learnt  fencing  and  other  gentlemanly  exercises  of  the 
time,  and  was  an  expert  swonkman. 

Of  Hilton's  skill  at  Cambridge  in  what  Wood  calls  "the 
ooUegiate  and  academical  exerciBcs  *  specimens  remain  in 
his  FMvsianes  Qumdam  Oratorim,  They  consist  of  seven 
rhetorical  Latin  essays,  generally  in  a  whimsical  van, 
delivered  by  him,  in  his  undergraduateship  or  during  his 
subsequent  bachelorship  in  arts,  either  in  the  hall  of 
Ghrisf s  OoHeg^  or  in  the  public  University  School 
Belies  of  Hilton's  Cambridge  period  are  also  four  of  his 
lAtitf  FamSiar  Fpitllet;  but  more  important  are  the 
pototioal  remains,  lliese  include  the  <|reater  number  of  his 
pveaerved  Latin  poems— to  wit,  (1)  the  seven  pieces  which 


compose  his  FUfftarum  Liber,  two  of  the  most  interesting 
of  them  addressed  to  lus  medical  friend,  Charles  Diodati, 
and  one  to  his  former  tutor  Young  in  hit  exile  at  Ham- 
burgh (2)  the  five  short  Ouhpowder  Plot  epigrams^  now 
appended  to  the  BUgiet,  and  (3)  the  first  five  pieces  of  the 
Sj^vantm  Liber,  the  most  important  of  which  are  the  hexa- 
meter poem  "In  Quintum  Kovembris^  and  the  piece 
entitled  "Katuram  non  pati  senium."  Of  the  English 
poems  of  the  Cambridge  period  the  f  oUowing  is  a  dated 
list :— a»  the  Death  qf  a  Fair  Infant,  1625-26,  the  subject 
being  the  death  in  that  inclement  winter  of  his  infiant 
niece^  the  first-bom  child  of  his  sister  Hrs  Phillips;  At 
a  Vaeatum  FxereUe  in  the  Cdlege,  1628 ;  the  magnificent 
Christmas  ode  On  the  Miming  if  Chriaee  JTaiiviiy,  i629 ; 
the  fragment  called  The  Pauion  and  the  Song  on  May 
Morning,  both  probably  belonging  vo  1630;  the  lines  On 
JS^akeepeare,  certainly  belonging  to  that  year;  the  two 
faoetioos  pieces  On  the  Univerniy  Conner,  1630-31 ;  the 
Fpitaph  on  the  Marchumete  of  Wineheeter,  1631;  the 
sonnet  To  the  ITighiingaie,  probably  of  the  same  year;  the 
sonnet  On  arriving  at  the  Age  of  twenty4hr€e,  dating  it»elf 
certainly  in  December  1631. 

Just  before. Hilton  quitted  Cambridge,  h*9  father,  then 
verging  on  his  seventieth  year,  had  practically  retired 
from  hu  Bread  Street  business,  leaving  the  active  manage- 
ment of  it  to  a  pctftner,  named  Thomas  Bower,  a  former 
i^prentice  of  his,  and  had  gone  to  spend  his  declining 
years  at  Horton  in  Buckinghamshire^  a  small  village  near 
Colnbrook,  and  not  far  from  Windsor.  Here^  accordingly, 
in  a  house  dose  to  Horton  church,  Hilton  mainly  resided 
for  the  next  six  years, — ^from  July  1632  to  April  1638. 

Although,  iriien  he  had  gone  to  Cambridge,  it  had  been 
with  the  intention  of  becoming  a  dergjrman,  that  intention 
had  been  abandoned.  His  reasons  were  that  "tyranny 
had  invaded  the  church,"  and  that^  finding  ha  could  not 
honestly  subscribe  the  oaths  and  obligations  required,  he 
"  thou^^t  it  better  to  preserve  a  blameless  silence  before 
the  sacred  office  of  speaking  begun  with  servitude  and 
fmswearing."  In  other  words,  he  was  disgusted  with  the 
system  ofhigh  prelacy  which  Laud,  who  had  been  Inshop 
ci  London  and  mimster  paramount  in  eodesiasticai  matters 
since  1628,  was  establishing  and  maintaining  in  the  Church 
of  England.  "  Church-outed  by  the  prelates,*  as  he 
emphatically  expresses  it  he  seems  to  have  thought  for  a 
time  of  the  law.  From  that  too  he  recoiled ;  and,  leav- 
ing  the  legal  profession  for  his  brother  Christopher,  he  had 
decided  that  the  only  life  possible  for  himself  was  one  of 
leisurely  independence^  dedicated  wholly  to  scholarship  and 
literature.  His  compunctions  on  this  subject  expressed 
already  in  his  sonnet  on  arriving  at  his  twenty-third  year, 
are  expressed  more  at  length  in  an  English  letter  sent  by 
him,  diortly  after  the  date  of  that  sonnet,  and  with  a  copy 
of  tiie  sonnet  included,  to  some  friend  who  had  been 
remonstrating  with  him  on  hia  "  belatedneas  **  and  his 
persistence  in  a  life  of  mere  dream  and  study.  There 
were  gentle  remonstrances  also  from  hia  excellent  father. 
Between  such  a  father  and  such  a  son,  however,  the  con- 
elusion  was  easy.  What  it  was  may  be  learnt  from  Hilton's 
fine  Latin  poem  Ad  Patrem,  There^  in  the  midst  of  an 
enthusiastic  recitation  of  all  that  his  father  had  done  for 
him  hitherto,  it  is  intimated  that  the  agreement  between 
them  on  their  one  littie  matter  of  difference  was  already 
complete,  and  that^  as  the  son  was  bent  on  a  private  life  of 
literature  and  poetry,  it  had  been  decided  that  he  should 
have  hia  own  way,  and  should  in  f act^  so  long  as  he  chose, 
be  the  master  of  his  father's  means  and  the  chief  person  in 
the  Horton  household.  For  the  six  years  from  1632  this, 
<^c<'0'dingly,  was  Hilton's  position.  In  perfect  leisure,  and 
in  a  pleasant  rural  retirement^  with  Windsor  at  the  distance 
of  an  easy  walk,  and  Lond^^pnlj^abotttJT. miles  off,  he 
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WBQt  tfaroogh,  he  tells  ua,  a  ajretematie  eonne  of  reading 
in  the  Greek  and  Latin  daasica,  varied  by  mathematics, 
RiTui^  and  the  kind  of  physical  science  we  should  now  call 
oosmography. 

It  is  an  interesting  fact  that  Milton's  very  first  public 
appearance  in  the  world  of  English  authorship  was  in  so 
honourable  a  place  as  ihe  second  folio  edition  of  Shakespeare 
in  1632.  His  enthusiastic  eulogy  on  Shakespeare,  written 
in  1630,  was  one  of  three  anonymous  pieces  prefixed  to 
that  second  folio,  along  with  reprints  of  the  commendatory 
venee  that  had  appeared  in  the  first  folio,  one  of  them 
Ben  Jonson's  immortal  tribute  to  Shakespeare's  memory. 
Among  the  poems  actually  written  by  Milton  at  Horton 
the  first,  in  all  probability,  after  the  Latin  hexameters  Ad 
PeUrem,  wer«  the  exquisite  companion  pieces  VAlUgro 
and  H  Ferueroeo.  There  followed,  in  or  about  1633,  the 
fragment  called  Arcades.  It  was  part  of  a  pastoral  masque 
got  up  by  the  young  people  of  the  noble  family  of  Egerton 
in  honour  of  their  venerable  relative  the  counteas^owager 
of  Derby,  and  performed  before  that  lady  at  her  mansion  of 
llarefield,  near  Uxbridge,  about  10  miles  from  Horton. 
That  Milton  contributed  the  words  for  the  entertainment 
xvas,  almost  certainly,  owing  to  his  friendship  with  Henry 
lAwes,  one  of  the  chief  court  musicians  of  that  time,  whose 
known  connexion  with  the  Egerton  family  points  him  out 
as  the  probable  manager  of  the  Harefield  masque.  Next 
in  order  among  the  compositions  at  Horton  may  be 
mentioned  the  three  short  pieces.  At  a  Solemn  Mueicy  On 
Time,  and  Upon  ihe  CircumeUion;  after  which  comes 
C&muM,  the  largest  and  most  important  of  all  Milton's 
minor  poems.  The  name  by  which  that  beautiful  drama 
is  now  universally  known  was  not  given  to  it  by  Milton 
himself.  He  entitled  it,  more  simply  and  vaguely,  "  A 
Masque  presented  at  Ludlow  Castle,  1634,  before  the  Earl 
of  Bridgewater,  Lord  President  of  Wales."  The  existence 
of  this  poem  is  certainly  due  to  Milton's  intimacy  with 
LawcK  The  earl  of  Bridgewater,  the  head  of  the  Egerton 
family,  had  been  appointed  to  the  high  office  of  the 
presidency  or  viceroyalty  of  Wales,  the  official  seat  of 
which  was  Ludlow  in  Shropshire  ;  it  had  been  determined 
that  among  the  festivities  on  his  assumption  of  the  office 
there  should  be  a  great  masque  in  the  hall  of  Ludlow 
Castle,  with  Lawes  for  the  stage  manager  and  one  of  the 
actors;  Milton  had  been  applied  to  by  Lawes  for  the 
poetry ;  tfnd,  actually,  on  Midiaelmas  night,  September  29, 
1634,  ihe  drama  furnished  by  Milton  was  performed  in 
Ludlow  Castle  before  a  great  assemblage  of  the  nobility 
and  gentry  of  the  Welsh  principality,  Lawes  taking  the  part 
of  "  the  tttendant  spirit,"  while  the  parts  of  "  first  brother," 
**  second  brother,"  and  "  the  lady  "  were  taken  by  the  earl's 
three  youngest  children,  Viscount  Brackley,  Mr  Thomas 
Egerton,  and  Lady  Alice  Egerton. — From  September  1634 
to  the  beginning  of  1637  is  a  comparative  blank  in  our 
records.  Straggling  incidents  in  tlus  blank  are  a  Latin 
letter  of  date  December  4,  1634,  to  Alexander  Gill  the 
younger,  a  Greek  Translation  of  Psalm  CXIV,,  a  visit  to 
Oxford  in  1635  for  the  purpose  of  incorporation  in  the 
degree  of  M.A.  in  that  university,  and  the  beginning  in 
May  1636  of  a  troublesome  lawsuit  against  his  now  aged 
and  infirm  father. — The  lawsuit,  which  was  instituted  by 
a  certain  Sir  Thomas  Cotton,  baronet,  nephew  and  executor 
of  a  deceased  John  Cotton,  Esq.,  accused  the  elder  Milton 
and  his  partner  Bower,  or  both,  of  having,  in  their  capacity 
as  scriveners,  misappropriated  divers  large  sums  of  money 
that  had  been  entrusted  to  them  by  the  deceased  Cotton  to 
be  let  out  at  interest.  The  lawsuit  was  still  in  progress 
when,  on  the  3d  of  April  1637,  ^lilton's  mother  died,  at 
the  age  of  about  sixty-five.  A  flat  blue  stone,  with  a  brief 
inscription,  visible  on  the  chancel-pavement  of  Horton 
church,  still  marks  the^place  of  her.  burial    Milton's 


testimony  to  her  character  u  that  she  was  a  "^  moat 
excellent  mother  and  particularly  known  for  her  charities 
through  the  neighbourhood."  The  year  1637  was  other- 
wifio  eventful  in  his  biography.  It  was  in  that  year  that 
hib  Comus,  after  lying  in  manuscript  for  more  than  two 
yearb,  was  published  by  itself,  in  the  form  of  a  small  quarto 
of  thirty-five  pages.  The  author's  name  was  withheld,  and 
the  entire  responsibility  of  the  publication  was  assumed  by 
Henry  Lawes.  Milton  seems  to  have  been  in  London  when 
the  little  volume  appeared.  He  was  a  good  deal  in  London, 
at  all  events,  during  the  summer  and  autumn  months 
immediately  following  his  mother's  death.  The  plague, 
which  had  been  on  one  of  its  periodical  visite  of  ravage 
through  England  since  early  in  the  preceding  year,  was 
then  especially  severe  in  the  Horton  neighbourhood,  while 
London  was  comparatively  free.  It  was  probably  in 
London  that  Milton  heard  of  ihe  death  of  young  Edward 
King  of  Christ's  College,  ^hom  he  had  left  as  one  of  the 
most  popular  of  the  fellows  of  the  college,  and  one  of  the 
clerical  hopes  of  the  university.  King  had  sailed  from 
Chester  for  a  vacation  visit  to  his  relatives  in  Ireland, 
when,  on  the  10th  of  August,  the  ship,  in  perfectly  calm 
water,  struck  on  a  rock  and  went  down,  he  and  nearly 
all  the  other  passengers  going  down  with  her.  There  is 
no  mention  of  the  sad  accident  in  two  otherwise  veiy  in- 
teresting Latin  Fan^iliar  FpistUi  of  Milton,  of  September 
1637,  both  addressed  to  his  medical  friend  Charles  Diodati, 
and  both  dated  from  London ;  but  how  deeply  the  death  of 
King  had  affected  him  appears  from  his  occupation  shortly 
afterwards.  In  November  1637,  and  probably  at  Horton, 
whence  the  plague  had  by  that  time  vanished,  he  wrote 
his  matehless  pa&toral  monody  of  Lycidas,  It  was  his  con- 
tribution to  a  collection  of  obituary  verses,  Greek,  Latin,  and 
English,  which  King's  numerous  friends,  at  Ounbridge  and 
elsewhere,  were  getting  up  in  lamentetion  for  his  sad  fate. 
The  collection  did  not  appear  till  early  in  1638,  when  it 
was  published  in  two  parts,  with  black-bordered  title-pages, 
from  the  Cambridge  University  press,  one  consisting  of 
twenty-three  Latin  and  Greek  pieces,  the  other  of  thirteen 
English  pieces,  the  last  of  which  was  Milton's  monody, 
signed  only  with  his  initials  *'  J.  M."  It  was  therefore 
early  in  1638,  when  Milton  was  in  his  thirtieth  year,  that 
copies  of  his  Lycidas  may  have  been  in  circulation  among 
those  who  had  already  become  acquainted  with  his  Comus, 
Milton  was  then  on  the  wing  for  a  foreign  tour.  He 
had  long  set  his  heart  on  a  visit  to  Italy,  and  circum- 
stances now  favoured  his  wish.  The  vexatious  Cotton 
lawsuit^  after  hanging  on  for  nearly  two  years,  was  at  an 
end,  as  far  as  the  elder  Milton  was  concerned,  with  the 
most  absolute  and  honourable  vindication  of  his  character 
for  probity,  though  with  some  continuation  of  the  case 
against  his  partner.  Bower.  Moreover,  Milton's  younger 
brother,  Chnstopher,  though  but  twen^-two  years  of  age, 
and  just  about  to  be  called  to  the  bar  of  the  Inner  Temple, 
had  married  a  wife ;  and  the  young  couple  had  gone  to 
reside  at  Horton  to  keep  the  old  man  company.  There 
being  nothing  then  to  ddtain  Milton,  all  was  arranged 
for  hia  journey.  Before  the  end  of  April  1638  he 
was  on  lus  way  across  the  Channel,  taking  one  English 
man-servant  with  him.  At  the  time  of  his  departure 
the  last  great  news  in  England  was  that  of  the  National 
Scottish  Covenant,  or  solemn  oath  and  band  of  all  ranks 
and  classes  of  the  Scottish  people  to  stand  by  each  other 
to  the  death  in  resisting  the  ecclesiastical  innovations 
which  Laud  and  Charles  had  been  forcing  upon  Scotland. 
To  Charles  the  news  of  this  "  damnable  Covenant,"  as  he 
called  it,  was  enraging  beyond  measure ;  but  to  the  ma»s 
of  the  English  Puritans  it  was  far  from  unwelcome, 
promising;  as  it  seemed  to  do,  for  England  herself,  the 
subversion  at  last  of  that  system  of  "  T^rou^"  or  despotio 
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goYemment  hj  the  king  and  Ids  miniflten  wiUiont  parlia^ 
ments^  under  which  the  ooxmtrj  had  been  groaning  since  the 
contemptaou3  dissolution  of  Qiarles's  third  parliament  ten 
years  before. 

Through  Paris,  where  Milton  made  but  a  short  stay, 
receiying  polite  attention  from  the  English  ambassador, 
Lord  Scudamore,  and  having  the  honour  of  an  introduction 
to  the  famous  Hugo  Grotius,  then  ambassador  for  Sweden 
at  the  French  courts  he  moved  on  rapidly  to  Italy,  by  way 
of  Nice.  After  visiting  Genoa,  Leghorn,  and  Pisa,  he 
arrived  at  Florence,  August  1638.  l^chanted  by  the  city 
and  its  society,  he  remained  there  two  months,  frequenting 
the  chief  academies  or  literary  clubs,  and  even  taking  part 
in  their  proceedings.  Among  the  Florentines  with  whom 
he  became- intimate  were  Jacopo  Gaddi,  young  Carlo  Dati, 
Pietro^Freecobaldi,  Agostino  Ooltellini, .  the  grammarian 
Benedetto  Buommattei,  Yalerio  Chimentelli)  and  Antonio 
Frandni  It  was  in  the  neighbourhood  of  Florence  also 
that  he  "  found  and  visited  "  the  great  Galileo,  then  old 
and  blind,  and  still  nominally  a  prisoner  to  the  Liquisition 
for  his  astronomical  heresy.  From  Florence,  by  Siena, 
Milton  went  to  Rome.  He  reached  the  Eternal  City  some 
time  in  October,  and  spent  about  another  two  months 
there,  not  only  going  about  among  the  ruins  and  antiquities 
and  visiting  the  galleries,  but  mixing  also,  as  he  had  done 
in  Florence,  with  the  learned  society  of  the  academies. 
Among  those  with  whom  he  formed  acquaintance  in  Rome 
were  the  German  scholar,  Lucas  Holstenius,  librarian  of 
the  Vatican,  and  three  native  Italian  scholars,  named 
Cherubini,  SaLdlli,  and  SelvaggL  There  is  record  of  his 
having  dined  once,  in  company  with  several  other  English- 
men, at  the  hospitable  table  of  the  English  Jesuit  College. 
The  most  picturesque  incident,  however,  of  his  stay  in 
Rome  was  lus  presence  at  a  great  musical  entertainment 
in  the  palace  of  Cardinal  Francesco  Barberini  Here  he 
had  not  only  the  honour  of  a  specially  kind  reception  by 
the  cardinal  himself,  but  also,  it  would  appear,  the 
supreme  pleasure  of  listening  to  the  marvellous  Leonora 
Buoni,  the  most  renowned  singer  of  her  age.  Late  in 
November  he  left  Rome  for  Naples.  Here  also  he  was 
fortunate.  The  great  man  of  the  place  was  the  now  veiy 
aged  Giovanni  Battista  Manso,  marquis  of  YiUa,  the  friend 
and  biographer  of  the  great  Tasso,  and  subsequently  the 
friend  and  patron  of  the  sweet  Maiini  By  a  happy 
accident  Milton  obtained  an  introduction  to  Manso,  and 
nothing  could  exceed  the  courtesy  of  the  attentions  paid 
by  the  aged  marquis  to  the  young  English  stranger.  He 
had  hardly  been  in  Naples  a  month,  howe^^,  when  there 
came  news  from  England  which  not  only  stopped  an 
intention  he  had  formed  of  extending  his  tour  to  Sicily 
and  thence  into  Greece,  but  urged  lus  immediate  return 
home.  "  The  sad  news  of  civil  war  in  England,"  he  says, 
"called  me  back;  for  I  considered  it  base  that,  while  my 
fellow-countrymen  were  fighting  at  home  for  liberty,  I 
should  be  travelling  abroad  for  intellectual  culture."  In 
December  1638,  therefore,  he  set  his  face  northwards  again. 
His  return  journey,  however,  probably  because  he  learnt 
that  the  news  he  had  first  received  was  exaggerated  or 
premature,  was  broken  into  stages.  He  spent  a  second 
two  months  in  Rome,  ascertained  to  have  been  January 
and  February  1638-39 ;  during  which  two  mouthy  as  he 
tells  ua,  he  was  in  some  danger  from  the  papal  police, 
because  the  English  Jesuits  in  Rome  had  taken  offence  at 
his  habit  of  free  Bpeech^  wherever  he  went^  on  the  subject 
of  religion.  Though  he.  did  not  alter  his  demeanour  in  the 
least  in  this  particular,  nothing  happened ;  and  from  Rome 
he  got  safely  to  Florence,  w^comed  back  heartily  by  his 
Florentine  firiends,  and  renewing  his  meetings  with  them 
privately  and  in  their  academies.  His.  second  visit  to 
Fkcenoe^  nu<amAmQ  an  excursion  to  Luoca^  extended  over 


two  months;  and  not  till  April  1639  did  he  take  his 
leave,  and  proceed,  by  Bologna  and  Ferrara,  to  Venice. 
About  a  month  was  given  to  Venice ;  and  thence,  having 
shipped  for  England  thtf  books  he  had  collected  in  Italy, 
he  went  on,  by  Verona  and  Milan,  over  the  Alps,  to 
Geneva.  In  this  Protestant  city  he  spent  a  week  or  ^  two 
in  June,  forming  interesting  acquaintanceships  there  too, 
and  having  daily  conversations , with  the  great  Protestant 
theologian  Dr  Jean  Diodati,  the  uncle  of  his  friend 
Charles  DiodatL  From  Geneva  he  returned  to  Paris,  and 
so  to  England.  He  was  home  again  in  August  .1639, 
having  been  absent  in  all  fifteen  or  sixteen  months. 

Milton's  Continental  tour,  and  especially  the  Italian 
portion  of  it,  remained  one  of  the  duef  pleasures  of  his 
memory  through  all  his  subsequent  life.  Nor  was  it  quite 
without  fruits  of  a  literaiy  kind.  Besides  two  of  his  Latin 
Eputolm  Familiaret,  one  to  the  Florentine  grammarian 
Buommattei,  and  the  other  to  Lucas  Holstenius,  there 
have  to  be  assigned  to  Milton's  sixteen  months  on  the 
Continent  his  three  Latin  epigrams  Ad  Leonoram  Rwnm 
CaneTUan,  his  Latin  scazons  Ad  SaltHlwn  Poetam 
Homanum  JS^rotanUm^  his  fine  and  valuable  poem  in 
Latin  hexameters  entitled  Manstu,  and  his  Five  Italian 
Sonnets,  vnth  a  Canvme,  celebrating  this  charms  of  some 
Italian  lady  he  had  met  in  his  travels. 

One  sad  and  marring  memory  did  mingle  itself  with  all 
that  was  otherwise  so  delightful  in  his  Italian  reminiscences. 
His  bosom  friend  and  companion  from  boyhood,  the  half- 
Italian  Charles  Diodati,  who  had  been  to  him  as  Jonathan 
to  David,  and  into  whose  ear  he  had  hoped  to  pour  the 
whole  narrative  of  what  he  had  seen  and  done  abroad,  had 
died  during  his  absence.  He  had  died,  in  Blackfriars, 
London,  in  August  1638,  not  four  months  after  Miltou 
had  gone  away  on  his  tour.  The  intelligence  had  not 
reached  Milton  till  some  months  afterwards,  probably  not 
till  his  second  stay  in  Florence;  and,  though  he  must  have 
learnt  some  of  the  particulars  from  the  youth's  uncle  in 
Geneva,  he  did  not  know  them  fully  till  his  return  to 
England.  How  profoundly  they  affected  him  appears 
from  his  Epitaphium  Damonis,  then  written  in  memoiy  of 
his  dead  friend.  The  importance  of  this  poem  in  Milton's 
biography  cannot  be  overrated.  It  is  perhaps  the  noblest 
of  all  his  Latin  poems;  and,  though  in  the  form  of  a 
pastoral,  and  even  of  a  pastoraJ  of  the  most  artificial  sort, 
it  is  unmistakably  an  outburst  of  the  most  passionate 
personal  grief.  In  this  respect  Lycidas,  artistically  perfect 
though  that  poem  is,  cannot  be  comx^ared  with  it ;  and  it  is 
only  the  fact  that  Xycuio^  is  in  English,  T\hile  the  Epitaphium 
Vamonis  is  in  Latin,  that  has  led  to  the  notion  that  Edward 
King  of  Christ's  College  was  peculiarly  and  pre-eminently 
the  friend  of  Milton  in  his  youth  and  early  manhood. 

That  Milton,  now  in  his  thirty-first  year,  had  been  gird- 
ing himself  for  some  greater  achievement  in  poetry  than  any 
he  had  yet  attempted,  Comns  not  excepted,  we  should  have 
known  otherwise.  What  we  should  not  have  known,  but 
for  an  incidental  passage  in  the  Epitaphium  Damtmis,  is 
that,  at  the  time  of  his  return  from  Italy,  he  had  chosen  a 
subject  for  such  a  high  literary  effort  of  a  new  Miltonic 
sort.  The  passage  is  one  in  which,  after  referring  to  the 
hopes  of  Diodati's  medical  career  as  so  suddenly  cut  short 
by  his  death,  Milton  speaks  of  himself  as  the  survivor  and 
of  his  own  projects  in  his  profession  of  literature.  In 
translation,  it  may  run  thus: — 

"  I  have  a  theme  of  the  Trojans  eruisixig  our  southern  headlands 
Shaping  to  song,  and  the  realm  of  Imogen,  daughter  of  Pandras, 
Brennns  and  Arvirach,  dukes,  and  Brcn'e  bold  brother,  Belinua ; 
Then  the  Armorican  settlers  under  the  laws  of  the  Britons, 
Ay,  and  the  womb  of  Igraine  fatally  pregnant  is-ith  Arthur, 
Uther*!  son,  whom  he  got  disguised  in  Gorlois'  likeness, 
All  by  Merlin's  craft     O  then,  if  life  shall  be  spared  me, 
Thoa  Shalt  be  hang,  my  pipe,  fer  olt  P»/o*Sl^dyingold  fiine-tre^ 
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Mneh-lbmttea  gf  ma ;  or  ebt  your  Latbn  i»iw» 

Ghinnd  Tor  tlw  Britiih  ww-aerMchl    What  thm  t    For  out  to 

do  dl  things, 
On*  to  hope  all  thJagi,  fiti  iiot  1    Pkiiriiiffieiiiitly  ampb 
Mfan^  and  distlnotion  great  (rmhmrd-ot  •▼«  tiMTtiftsr 
Ttioagh  I  ■hoold  be  and  infftorioiu  all  tliToa^  tfa*  irarld  ol  tfa* 

■trangw). 
If  but  tho  yellov-haind  due  shall  lead  me,  die  drinker  ol  Alan, 
Hunber,  vliich  whirls  as  it  flows^  and  T^enf  s  whole  Tallej  of 

orchards, 
Thames,  mr  own  Thames,  abore  all,  and  Tamai^s  westom  waters^ 
Tawny  wiUi  ons^  and  where  the  white  wares  swinge  the  lar 

OrkneysL** 

Interpreted  proeaicallj,  this  meane  that  MUton  wm 
meditating  an  epio  of  which  King  Arthur  was  to  be  the 
central  figure,  bat  which  ahoold  indtide  aomehow  the 
whole  cycle  d  British  and  Arthurian  legend,  and  that  not 
onlj  was  this  epic  to  be  in  English,  bat  he  had  resolTod 
that  all  his  poetry  for  the  fatnre  shoold  be  in  the  same 


Ji3it  long  after  Milton's  retom  the  hoose  at  Horton 
ceased  to  be  the  lamilj  home.  Christopher  Miltcm  and 
his  wife  went  to  reside  at  Readings  taking  the  old 
gentleman  with  them,  while  Milton  himself  preferred 
London.  He  had  first  taken  lodgings  in  St  Bride's 
Ghnrchyard,  at  the  foot  of  Fleet  Street;  but,  after  a  while, 
probably  early  in  1640,  he  remored  to  a  "pretty  garden 
hoose  *  of  his  own,  at  tiie  ^nd  of  an  entry,  in  tlM  part  of 
Aldersgate  Street  which  lies  immediately  on  the  city  side 
of  what  is  now  Maidenhead  Ooart  His  sister,  whose 
first  hosband  had  died  in  1631,  h|td  married  a  Mr  Thomaa, 
Agar,  his  soocessor  in  the  Crown  Oifioe;  and  it  was  arranged* 
that  her  two  sons  by  her  first  husband  dioidd  be  educated 
by  their  uncle.  John  Phillips,  the  younger  of  them,  only 
nine  years  old,  had  boarded  with  him  in  the  St  Bride's 
Churchyard  lodgings ;  and,  after  the  rwnoral  to  Aldersgate 
Street^  the  other  brother,  Edward  Phillips^  only  a  year 
older,  became  his  boarder  also.  Gradually  a  few  other 
boy%  the  sons  of  well-to-do  personal  Mends,  joined  the 
two  Phillipses,  whether  as  boarders  or  for  daily  lessons, 
so  that  the  house  in  Aldersgate  Street  became  a  small 
private  school  The  drudgery  of  teaching  seems  always 
to  haTe  been-  liked  by  MUton.  What  meanwhile  of  the 
great  Arthurian  epict  Tliat  prqject,  we  find,  had  been 
given  vi^  and  Milton's  mind  was  roving  among  many  other 
sntgects,  and  balancing  their  capabilities.  How  he  wavered 
between  Biblical  subjects  and  heroic  subjects  from  British 
history,  and  how  many  of  each  kind  suj^ested  themselves 
to  him,  one  learns  from  a  list  in  his  own  handwriting  among 
the  Milton  MSS.  at  Cambridge.  It  contains  jottings  of 
no  fewer  than  fifty-three  subjects  from  the  Old  Testament, 
eight  from  the  Gospels,  thirty-three  from  British  and 
English  history  before  the  Conquest,  and  five  from  Scottish 
history.  It  is  curious  that  all  or  most  of  them  are  headed 
or  described  as  subjects  for  "tragedies,"  as  if  the  epic 
form  had  now  been  abandoned  for  the  dramatic.  It  is 
more  interesting  still  to  observe  which  of  the  subjects 
fascinated  Milton  most.  Though  several  of  them  ar^ 
sketched  pretty  fully,  not  one  is  sketched  at  such  length 
and  so  particularly  as  Paradim  Vm,  It  is  the  iirst  sulject 
on  the  Ust,  and  there  are  four  separate  drafts  of  a  possible 
tragedy  under  that  title,  two  of  them  merely  enumerating 
the  dramaJtU^permmm^  but  the  last  two  indicating  the  plot 
and  the  division  into  acts.  Thus,  in  1640,  twenty-seven 
years  before  Paradm  Losi  was  given  to  the  world,  he  had 
put  down  the  name  on  paper,  and  had  committed  himself 
to  the  theme. 

To  tiiese  poetic  dreamings  and  schemings  tiiere  was  to 
be  a  long  interruption.  The  Scottish  National  Covenant 
had  led  to  extraordinary  results.  Not  only  were  Charles 
and  Laud  checkmated  in  their  design  of  converting  the 
mild  Episcopal  system  which  King  James  had  established 


in  Scotland  into  a  high  Lavdiaa  pnkoj;  bat^  in  a 
General  Aasamblr  held  at  Glasgow  In  the  end  of  1638, 
Episcopacy  had  been  ittterly  aboliahed  in  Scotland,  and 
the  old  Ftabyterian  qrstem  of  Knox  and  Melville  revived. 
To  avenge  thu^  and  restore  the  Scottish  bishops,  Charks 
had  marched  to  the  Border  with  an  Engtish  army;  bat, 
met  there  by  the  Covenanting  army  under  General 
Alexander  Leslie,  he  had  not  deemed  it  prudent  to  risk  a 
battl^  and  had  yielded  to  a  negotiation  conceding  to  the 
Scots  an  their  demands.  This  ''First  Bishops'  War,'  as 
it  came  to  be  called,  was  b^gun  and  eondnded  while 
Milton  was  abroad.  About  the  time  of  his  retnrp,  how- 
ever, Charles  had  again  broken  with  the  Soots.  Milton 
had  been  watching  the  course  of  aflsin  smoe  then  with 
dose  and  eager  interest  He  had  seen  atid  partaken  in 
the  sympathetic  stir  in  favour  of  the  Soots  whieh  ran 
through  the  pofinlar  and  Puritan  mind  of  igngUtwi.  He 
had  welcomed  tiie  practical  proof  of  this  sympathy  given 
in  that  Engtish  parliament  of  April  1640,  called  ^  The  Short 
Parliament,*  which  Charles,  in  Ids  strsits  for  supplies  against 
the  Scots,  had  reluctantiy  summoned  at  last^  but  was 
obliged  to  disnuss  as  unmanageable.  Charles  had,  never- 
theless,-  with*  money  raised  somehow,  entered  on  the 
"Second  Bishops'  War.*  This  time  the  result  was 
momentous  indeed.  The  Scots,  not  watting  to  be  attacked 
in  their  own  country,  took  the  aggressive^  and  invaded 
England.  In  August  1640,  after  one  small  engagement 
with  a  portion  of  Charles'^  wmy,  they  were  in  poasesnoa 
of  Newcastle  and  of  all  the  northern  English  coonties. 
The  English  then  had  their  opportunity.  A  treaty  with 
tiie  Scots  was  begun,  which  tike  Engluh  Puritans,  who 
regarded  their  presence  in  England  as  the  very  blessing 
they  had  been  praying  for,  were  in  no  haste  to  finish ;  and, 
on  the  3d  of  November  1640,  there  met  that  parliament 
which  was  to  be  famous  in  English  history,  and  in  the 
history  of  the  world,  as  "inie  Long  Parliament.* 

Of  the  first  proceedings  of  this  parliament,  including  the 
trial  and  execution,  of  Strafford,  the  impeachment  and 
imprisonment  of  Laud  and  otiiers,  and  tiie  brqak-down  of 
the  system  of  Thorough  by  miBcellaneons  reforms  and  by 
guarantees  for  parliamentary  liberty,  Milton  was  only  a 
spectator.  It  was  when  the  chun^  ouestion  emeiged 
distinctiy  as  the  question  paramount,  and  there  had  arisen 
divisions  on  that  question  among  those  who  had  been 
practically  unanimous  in  matters  of  civil  reform,  that  he 
plunged  in  as  an  active  adviser.  There  were  three  parties 
on  the  church  question,  miere  was  a  hish-church  party, 
contending  for  Episcopacy  by  divine  right,  and  for  the 
maintenance  of  English  Episcopacy  very  mndi  as  it  was ; 
there  was  a  middle  party,' defending  Episcopacy  din  grounds 
of  usage  and  expediency,  but  desiring  to  see  tlie  powers  of 
bishops  greatiy  curtailed,  and  a  limited  Episcopacy,  with 
councils  of  presbyters  round  each  bishop,  substituted  for 
the  existing  high  Episcopacy ;  and  there  was  tiie  root-and- 
branch  party,  as  it  called  itself,  desiring  the  entire  abolition 
of  Episcopacy  and  the  reconstruction  of  the  English 
Church  on  something  like  the  Scottish  Presbyterian  model 
Since  the  opening  of  the  parliament  there  had  been  a  storm 
of  pamphlets  crossing  one, another  in  the  air  from  these 
thne  parties.  The  chief  manifesto  of  the  high-church 
party  was  a  psmphlet  by  Joseph  Hall,  bishop  <tf  Exeter, 
entitied  Humblt  Bemonitranct  to  th$  High  Ctmri  of 
Fariiameni,  In  answer  to  Hall,  and  in  representation  A 
the  views  of  the  root-and-branch  party,  there  had  stepped 
forth,  in  March  1640-41,  five  leading  Puritan  parish 
ministers,  the  initials  of  whose  names,  clubbed  together  on 
tiie  titie-page  of  their  joint  production,  made  the  uncouth 
word  "  Smectymnuus."  These  were  Stephen  Marshall, 
Edmund  Calamy,  Thomas  Young,  Matthew  Newcomen, 
I  and  William  Spurstow.    The  Thomas  Toung  whose  name 
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in  tlw  middto  wm  no  otiiir  tliMi  Um  BoMOl 
ThomM  Tonng  who  bad  been  IClton't  domettiD  pieoiptoi 
in  Bread  Street  Having  returned  from  Haaboig  in 
1638,  he  had  been  appoint^  to  the  Ticange  of  Stowmarkel 
tn  Snifolk,  in  whidi  living  he  had  remained  emr  linee^ 
with  the  reputation  ol  being  one  ol  the  most  aolid  and 
bamed  Puritans  among  the  En^^  pariah  elergy.  The 
famoQS  Smectymnnan  pamphlet  in  reply  to  Hall  was 
mainly  Young's.  What  is  more  interesting  is  that  his  old 
pupil  Milton  was  secretly  in  partnership  with  him  and  his 
brotherSmectymnnans.  Milton's  hand  is  discernible  in  a 
portion  of  the  wiginal  Smectymnnan  pamphlet;  and  he 
oontinned  to  aid  tiie  Smectymnnans  in  their  snbeeqnent 
rejoinders  to  Hall's  defences  of  himself.  It  was  more  in 
Ifilton's  way,  however,  to  appear  in  print  independently; 
and  in  May  1641,  while  the  controversy  between  Hall  and 
the  Smectymnnans  was  going  on,  he  put  forth  a  pamphlet 
of  his  own.  It  was  entitled  0/  Beformatum  Umdkinff 
Church  IHic^ine  m»  SngUmd  and  the  Caum  thai  ham 
hitherto  himdered  ii,  and  consisted  of  a  review  of  En^^ish 
ecclesiastical  history,  with  an  appeal  to  his  coontrymen  to 
resume  that  coarse  of  reformation  which  he  considered  to 
have  been  prematurely  stopped  in  the  preceding-  century, 
and  to  sweep  away  the  last  relics  of  papacy  and  prdacy. 
Among  all  tiie  rootand-branch  pamphlets  of  the  time  it 
stood  out^  and  stands  out  still,  as  the  most  thorough-going 
and  tremendous.  It  was  followed  by  four  others  in  rapid 
BQCoession, — to  wit^  0/  PrdatiecU  £pi$eopaey  and  whetJker 
it  tnaf  he  deduced  from  the  Apoetolieal  Timee  (June  1641), 
Amimad9Ati<me  «pofi  the  Bemtmeiranfe  Drfenee  agaimt 
Sm/ectfmnmue  (July  1641),  The  JUaeon  of  Church  Oovem- 
wteni  urged  agcnnet  FreUUy  (February  1641-42),  Apology 
againet  a  PemphUl  eaUed  a  Modeet  Confutaiiom  of  the 
Ammadeereicne,  ko.  (March  1641-42).  The  first  of  these 
was  directed  chiefly  against  that  middle  party  which 
advocated  a  limited  Episcopacy,  with  especial  reply  to  the 
arguments  of  Archlnshop  ITsaher,  as  the  chief  exponent  of 
tli^  views  of  that  party.  Two  of  the  others,  as  the  titles 
imply,  belong  to  the  Smectymnnan  series,  and  were 
castigations  of  Bishop  HalL  ^le  greatest  of  Ihe  four,  and 
the  most  important  of  all  Milton's  antt-EpiBcopal  pamphlets 
after  the  ibst,  is  that  entitled  The  Heaeon  of  Church 
Cfevemmeni.  It  is  there  that  Milton  takee  his  readers 
into  his  confidence,  speaking  at  length  of  himself  and  his 
motivee  in  becoming  a  controversialist.  Pootry,  he  declares, 
vras  his  real  vocation ;  it  was  with  reluctance  that  he  had 
resolved  to  "  leave  a  calm  and  pleasing  solitariness,  fed  with 
cheerful  and  confident  thoughts,  to  embark  in  a  troubled 
eea  of  noiiBes  and  hoarse  disputes  ";  but  duty  had  left  him 
no  Of  4on.  The  great  poem  or  poems  he  had  been  meditat- 
ing could  wait ;  and  meanwhile,  though  in  prose-polemics 
he  had  the  use  only  of  his  "left  han^"  that  hand  should 
be  used  with  all  its  might  in  the  cause  of  his  country  and 
<rf  liberty. 

The  parliament  had  advanced  in  the  root-and-branch 
direction  so  far  as  to  have  passed  a  bill  for  the  exclusion 
of  bishops  from  the  House  of  Lords,  and  compelled  the 
king's  assent  to  that  bill,  when,  in  August  1642,  the 
further  struggle  between  Charles  and  his  subjects  took  the 
form  of  civil  war.  All  England  was  then  divided  into  the 
Boyalists,  supporting  the  king,  and  the  Parliamentarians, 
adhering  to  that  n^jority  of  the  Commons,  with  a 
Iminority  of  the  Lords,  which  sat  on  as  the  parliament 
While  the  first  batUes  of  the  civil  war  were  being  fought 
with  varying  success,  this  parliament,  less  impeded  than 
when  it  had  been  full,  moved  on  more  and  more  rapidly 
in  the  root-and-branch  direction,  till,  by  midsummer  1643, 
the  abolition  of  Episcopacy  had  been  decreed,  and  the 
question  of  the  future  non-prelatic  constitution  of  the 
Ohurnh  of  En^^d  referred  to  a  synod  of  divines^  to  meet 


at  Westminster  under  parliamentary  authority.  Of  Milton's 
life  through  those  fint  months  of  the  civil  war  little  is 
known.  He  remained  in  his  honse  in  Aldersgate  Street, 
teaching  his  nephews  and  other  pupils;  and  the  only 
acr^  that  came  from  his  pen  was  the  semi-jocoee  sonnet 
bearing  Otitic  When  the  Aeeauit  %eae  intended  to  the  CUg. 
In  the  snmmer  of  1643,  however,  there  was  a  great  change 
in  the  Aldersgate  Street  household.  About  the  end  of  May, 
as  his  nephew  Edward  Phillips  remembered,  Milton  went 
away  on  a  country  journey,  without  saying  whither  or  for 
what  purpose;  and,  when  he  returned,  about  a  month 
afterwards^  it  vras  with  a  young  wife,  and  with  some  of 
her  sisters  and  other  relatives  in  her  company.  He  had, 
in  huct,  been  in  the  very  headquarters  of  lae  king  and  the 
Royalist  army  in  and  round  Oxford;  and  the  bride  he 
broQgfat  back  with  him  was  a  Mary  Powell,  ^e^  eldest 
daui^ter  of  Richard  Powell,  Esq.,  of  Forest  Hill,  near 
Oxford.  She  was  the  third  of  a  family  of  eleven  sons  and 
daughter^  of  good  standing;  but  in  rather  embarrassed 
circumstances^  and  vras  seventeen  years  and  four  months 
old,  while  Milton  vras  in  his  thirty-fifth  year.  However 
the  marriage  came  about,  it  was  a  most  uxif ortunate  event 
The  PowdQ  family  were  strongly  Royalist,  and  the  giri 
herself  seems  to  have  been  frivolous,  unsuitable^  and 
stupid.  Hardly  were  the  honeymoon  festivities  over  in 
Aldersgate  Street  when,  her  sisters  and  other  relatives 
having  returned  to  Forest  Hill  and  left  her  alone  with  her 
husbaad,  she  pined  for  home  again  and  begged  to  be 
allowed  to  go  back  on  a  visit  Milton  consented,  on  the 
understanding  that  the  visit  was  to  be  a  brief  one.  This 
seems  to  have  been  in  July  1643.  Soon,  however,  the 
intimation  from  Forest  Hill  was  that  he  need  not  look 
ever  to  have  his  wife  in  his  house  again.  The  resolution 
seems  to  have  been  mainly  the  girl's  own,  abetted  by  her 
mother ;  but,  as  the  king's  cause  was  then  prospering  in 
the  field,  it  is  a  fair  coigecture  that  the  whole  of  the 
Powell  family  had  repented  of  their  sudden  connexion  with 
so  prominent  a  Ptoliunehtarian  and  assailant  of  the  Church 
of  England  as  Milton.  While  his  wife  was  away,  his  old 
father,  who  had  been  residing  for  three  years  with  his 
younger  and  lawyer  son  at  Reading;  came  to  take  up  his 
quarters  in  Aldersgate  Street 

Milton's  conduct  under  the  insult  of  his  wife's  desertion 
was  most  characteristic.  Always  fearless  and  speculative^ 
he  converted  his  own  case  into  a  public  protest  against  the 
existing  law  and  theory  of  marriage.  I%e  Doctrine  and 
Dieeipiine  of  Divorce  Reetortd,  to  the  good  of  both  Sexee,  was 
the  titie  of  a  pamphlet  put  forth  by  him  in  August  1643, 
without  his  name,  but  with  no  effort  at  concealment,  deda^ 
ing  the  notion  of  a  sacramental  sanctity  in  the  marriage 
relation  to  be  a  clerically  invented  superstition,  and  arguing 
that  inherent  incompatibility  of  character,  or  contrariety 
of  mind,  between  two  married  persons^  is  a  perfectiy  just 
reason  for  divorce.  There  was  no  reference  to  his  own 
case,  except  by  implication;  but  the  boldness  of  the 
speculation  roused  attention  and  sent  a  shock  through 
London.  It  was  a  time  when  the  authors  of  heresies  of 
this  sort,  or  of  any  sort,  ran  considerable  risks.  The 
famous  Westminster  Assembly  of  Divines,  called  by  the 
Long  Parliament,  had  met  on  the  appointed  day,  July  1, 
1643:  the  Scots,  in  consenting  to  send  an  army  into 
England  to  assist  the  parliament  in  their  war  with  the 
king,  had  proposed,  as  one  of  the  conditions,  their  Solemn 
League  and  Covenant^  binding  the  two  nations  to  endeavour 
after  a  uniformity  of  religion  and  of  ecclesiastical  discipline 
with  the  extirpation  of  all  **  heresy,  schism,  and  profane- 
ness,"  as  well  as  popery  and  prelacy;  the  Solemn  League  and 
Covenant  had  been  enthusiastically  accepted  in  England, 
and  was  being  sworn  to  universally  by  the  Parliamentarians; 
and  one  immediate  effect  was  that  four  6n\;nent  Scottish 

XVL  —  4s 


330 


MILTON 


diTinM  and  two  ScottLdi  lay  oonununonen  wore  added  to 
the  Westminster  Assembly  and  .became  leaders  there. 
Whether  Milton's  divorce  tract  was  formally  iliscnssed  in 
the  AasemUy  during  the  first  months  of  -ita  aittiiig  is 
unknown;  bat  it  is  certain  that  the  London  deigy, 
including  not  a  few  members  of  the  Assembly,  were  then 
talking  about  it  privately  with  anger  and  execration. 
That  &er^  might  be  no  obstacle  to  a  more  public  prosecu- 
tion, Milton  threw  oil  the  anonymous  in  a  senmd  and 
mack  enlarged  edition  of  the  traet^  in  Febmaiy  1643-44, 
dedicated  openly  to  the  parliament  and  the  Assembly. 
Then,  for  a  month  oc  two^  during  which  the  gossip  about 
him  and  his  monstrous  doctrine  was  spreading  more  and 
more^  he  turned  his  attention  to  other  subjects.  Among 
the  questions  in  agitation  in  the  general  ferment  of  opinion 
brought  about  by  the  civil  war  was  that  of  a  reform  of 
the  national  fp^/f^  o^  education  and  especially  of  the 
universities.  To  this  question  Milton  made  a  contribution 
in  June  1644,  in  a  small  Tract  en  JBdueaHon,  in  the  fonn 
of  a  letter  to  Mr  Samuel  Hartlib^  a  Qerman  then  resident 
in  London  and  interesting  himself  buoly  in  all.  philanthropic 
prqjects  and  schemes  of  social  reform.  Li  tiie  very  next 
month,  however,  July  1644,  he  returned  to  the  ^vocce 
subject  in  a  pamphlet  addressed  specially  to  the  clergy 
and  entitled  The  Judgment  of  Marim  Bmeer  eoneermttg 
Divorce.  The  outcry  against  him  then  reached  its  height 
He  was  attacked  in  pamphlets;  he  was  denounced  in 
pulpits  all  through  London,  and  more  than  once  in  sermons 
before  the  two  Houses  of  Parliament  by  prominent  divines 
of  the  Westminster  Assembly ;  strenuous  efforts  were  made 
to  bring  him  within  definite  parliamentary  censure.  Li 
the  cabal  formed  against  him  for  this  purpose  a  leading 
part  was  played,  at  the  instigation  of  tiie  clergy,  by  the 
Stationers'  Company  of  London.  That  company,  represent- 
ing the  publishers  and  booksellers  of  London,  had  a  plea 
of  their  own  against  him,  on  the  ground  that  his  doctrine 
was  not  only  immoral,  but  had  hemi  put  forth  in  an  illegal 
manner.  His  first  divorce  treatise,  though  published  imme- 
diately after  the  "Printing  Ordinance"  of  the  parliament 
of  June  14,  1643,  requiring  all  pubKcations  to  be  licensed 
for  press  by  one  of  the  official  censors,  and  to  be  registered 
in  the  books  of  the  Stationers'  Company,  had  been  issued 
without  licence  and  without  registration.  Complaint  to 
this  effect  was  made  against  Milton,  with  some  others  liable 
to  the  same  charge  of  contempt  of  the  printing  ordinance, 
in  a  petition  of  Uie  Stationers  to  the  House  of  Commons 
in  August  1644;  and  the  matter  came  before  committee 
both  in  that  House  and  in  the  Lords.  It  is  to  this 
circumstance  that  the  world  owes  the  most  popular  and 
eloquent,  if  not  the  greatest,  of  all  Milton's  proso-writings, 
his  famous  Artopagitiea^  a  Speech  </  Mr  John  MUUm 
for  the  lAberly,  of  Unliceneed  Printing  to  the  Parliament 
of  England.  It  appeared  in  the  end  of  November  1644, 
deliberately  unlicensed  and  unregistered,  as  was  proper 
on  such  an  occasion,  and  was  a  remonstrance  addressed 
to  the  -parliament,  as  if  in  an  oration  to  them  face 
to  face^  against  their  ordinance  of  June  1643  and  the 
whole  system  of  licensing  and  censorship  of  the  press. 
Nobly  eulogistic  of  the  parliament  in  other  respects,  it 
denounced  their  printing  ordinance  as  utterly  unworthy  of 
them,  and  ef  the  new  era  of  "Rngliah  liberties  which  th^y 
were  initiating,  and  called  for  its  repeal  Though  that 
effect  did  not  follow,  the  pamphlet  virtually  accomplished 
its  purpose.  The  licenaing  system  had  received  its  death- 
blow ;  and,  though  the  Stationers  returned  to  the  charge 
m  another  complaint  to  the  House  of  Lords,  Milton's 
offence  against  the  press  ordinance  was  condoned.  He  was 
still  assailed  in  pamphlets,  and  found  himself  "  in  a  world  of 
disesteem  " ;  but  he  lived  on  through  the  winter  of  1644-45 
fjsdisturbed  in  his  house  in  Aldersgate  Street    To  this 


period  there  belongs  hi  the  abape  of  verse^  only  his  aoniMti 
ix.  and  x.,  the  first  to  some  anonymous  lady,  and  the 
second  «*to  the  Lady  Margaret  Lc^,"  with  perhaps  the 
Greek  linea  e&titled  PhiUeophu  ad  Begem  <MMfaM. 
His  divorce  specnblioD,  however,  stOi  oooopied  him* 
and  in  March  1644-45  ha  published  aimultaneonsly  his 
Tetro/chordon^  of  BxpoMmt  ypon  the  four  Mif  piatm  ^ 
Seriptiwre  which  ireoA  of  Matrriage^  sad  his  CoUuimion^  a 
BqAg  to  a  natneUee  Anemr  againel  the  Doetritte  and 
Dieeipline  of  Divorce.  In  these  he  replied  to  his  ^>hMf 
recent  assailants,  lay  and  clerical,  with  mereiless  severity. 

It  was  not  merdy  Milton's  inteUectoal  aminyfifift  An^ 
had  saved  him  from  prosecution  for  his  divorce  heresy.  A 
new  tendency  of  national  opinion  on  the  chnrek  qnsstioii 
had  operated  in  his  favour,  and  in  favour  of  aU  forms  el 
free  speculation.  There  had  oocutred  in  the  WestmiMtsr 
Assembly  itself  sad  more  largely  throughout  the  oeoeral 
community,  that  Q>lit  of  Engl^  Puritanism  into  the  two 
opposed  varieties  of  Presbyterianism  oo  the  one  hand  ami 
Independency  or  CongregationaliBm  op  the  other  widch 
explains  the  whole  subsequent  history  of  .the  PttritMi  revo- 
lution. Out  of  this  theoretical  diseossion  as  to  the  son- 
stitution  of  the  church  there  had  grown  the  aU-important 
practical  question  of  toleratiaii.  The  I^esbyteriaiis  indslsd 
that  the  whole  population  of  England  should  neeessirify 
belong  to  the  one  national  Presbyterian  Ghuieh,  be  eoni- 
pelled  to  attend  its  worship,  and  be  sulgeet  to  its  disoipiliiM^ 
while  the  Independents  demanded  that^  if  a  ftesbytoriatf 
Church  should  be  set  up  as  the  national  and  itatitpsid 
church,  there  should  at  least  be  Uberty  of  dissent  bom  it, 
and  toleration  for  those  that  chose  to  fonn  themselves 
into  separate  congregations.  Vehement  within  the  West- 
minster Assembly  itself,  the  controversy  had  aftftintd 
wider  dimensions  out  of  doors^  and  had  inwrought  itself 
in  a  most  remarkable  manner  with  the  conduct  of  the  war. 
Orthodox  Presbyterian  Calvinists  were  still  the  minority 
of  the  Puritan  body ;  but^  in  the  new  atmosphere  of  liberty, 
there  had  sprung  up^  from  secret  and  long-suppressed  seeds 
in  the  English  mind,  li' wonderful  variety  Si  seets  and 
denominations^  mingling  other  elements  with  their 
Calvinism,  or  hardly  Oalvinistio  at  all, — most  Of  them^  it  is 
^e,  fervidly  Biblical  and  Christian  after  their  dilhrent 
sorts,  but  not  a  few  professing  the  most  eooOj  inqdsHive 
and  sceptical  spirit,  and  pushing  their  spefuHitMfBt  to 
strange  extremes  of  freo-thinking.  llieae  seelil^  nowing 
more  and  more  numerous  in  the  large  towns,  hsd  osoGme 
especially  powerful  in  the  English  Pariiamentary  anqy. 
That  army  had,  in  fact,  become  a  inarching  jusadeo^  U 
advanced  opiniodsts  and  theological  debatera.  Now,  as  all 
the  new  Puritan  sects,  differing  however  muoh  among 
themselves,  saw  their  existence  and  the  perpetuity  of  their 
tenets  threatened  by  that  system  of  ecclesiastical  uniformity 
which  the  Presbyterians  proposed  to  establish,  they  had, 
one  and  all,  abjured  Presbyterianism,  and  adopted  the 
opposite  principle  of  Independency,  with  its  appended 
principle  of  toleration.  Hence  an  extraordinary  ooniliet 
of  polides  among  those  who  seemed  to  be  all  ntfliamenr 
t.ftrii\wa^  ^11  nnited  in  fighting  against  the  king  The 
auxiliary  Scottish  army,  which  had  come  into  England  in 
January  1643-44,  and  had  helped  the  English  generals  to 
beat  the  king  in  the  great  battle  of  Marston  Moor  in  Jofy. 
1644,  thought  that  he  had  then  been  almost  snffieiently 
beaten,  and  that  the  object  of  the  Solemn  iMgue  and 
Covenant  would  be  best  attained  by  bringing  him  to  such 
terms  as  should  secure  an  immediate  Presbyterian  settle- 
ment and  the  suppression  of  the  Independents  and  aectariesL 
In  this  the  chief  English  commanders,  such  as  Essex  and 
Manchester,  agreed  substantially  with  the  ScotSL  Cranwell, 
on  the  other  hand,  who  was  now 'the  recognised  head  of 
the  army  Independsnts,  did  not  think  that  Ae  long  had 
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1)660  nifficienily  b6at6ii,  6Ten  for  tii*  gsnenl  pQrpo66t  of 
th6  war,  and  was  reaolyed  that  tli6  war  thoold  b6  pushed 
on  to  a  point  at  wluch  a  Presbyterian  settlement  should  be 
impossible  without  guarantees  for  liberty  of  conscience  and 
a  toleration  of  non  Presbyterian  sects.  Through  the  latter 
part  of  1644,  accordingly,  Milton  had  been  saved  from  the 
penalties  which  his  Presbyterian  opponents  would  have 
inflioted  on  him  by  this  general  championship  of  liberty  of 
opinion  by  Cromwell  and  the  army  Independents.  Before 
the  middle  of  1645  he,  with  others  who  were  on  the 
black  books  of  the  Presb3rterians  as  heretics,  was  safer 
still.  Though  the  parliament  had  voted,  in  January 
1644-45,  that  the  future  national  church  of  England  should 
be  on  the  Presbyterian  system,  Cromwell  and  the  Inde- 
pendents had  taken  care  to  have  the  question  of  tolera- 
tion left  open;  and,  within  the  next  month  or  two,  by 
Cromwell's  ezertionS)  a  completely  new  face  was  put  upon 
the  war  by  the  removal  of  aU  the  chief  officers  that  had 
been  in  command  hitherto,  and  the  equipment  of  the 
New  Model  army,  with  Fairfax  as  its  commander-in-chief 
and  Cromwell  himself  as  lieutenant-general  The  Scots 
and  the  stricter  English  Presbyterians  looked  on  malignantly 
while  this  army  took  the  field,  calling  it  an  "Axmy  of 
Sectaries,"  and  almost  hoping  it  would  be  beaten.  On 
June  14,  1645,  however,  there  was  fought  the  great  battle 
of  Naseby,  utterly  ruining  the  king  at  last,  and  leavi^ 
only  relics  of  his  forces  here  and  there.  Milton's  position 
then  may  be  easily  understood.  Though  his  first  tendency 
on  the  church  question  had  been  to  some  form  of  a 
Presbyterian  constitution  for  the  church,  he  had  perted 
utterly  now  from  the  Scots  and  Presbyterians^  and  become 
a  partisan  of  Independency,  having  no  dread  of  *'  sects  and 
vchisms,"  but  regarding  them  raUier  as  healthy  signs  in 
the  English  body-politic.  He  was,  indeed,  himself  one  of 
the  most  noted  sectaries  of  the  time,  for  in  the  lists  of 
»ects  drawn^  out  by  contemporary  Presbjrterian  writers 
special  mention  is  made  of  one  small  sect  vdio  were  known 
08  IfUtonisit  or  Divorcers, 

So  far  as  Milton  was  concerned  personally,  his  interest 
in  the  divorce  speculation  came  to  an  end  in  July  or 
August  1645y  when,  by  friendly  interference,  a  reconcilia- 
tion was  effected  between  him  and  his  wife.  The  ruin  of 
the  king's  cause  at  Naseby  had  suggested  to  the  Powells 
that  it  might  be  as  well  for  their  daughter  to  go  back  to  her 
husband  after  their  two  years  of  separation.  It  was  not, 
however,  in  the  house  in  Aldeisgate  Street  that  she  rejoined 
him,  but  in  a  larger  house,  which  he  had  taken  in  the 
a4iacent  street  called  Barbican,  for  the  accommodation  of 
^u  increasing  number  of  pupils. 

The  house  in  Barbican  was  tenanted  by  Milto^  from 
about  August  1 645  to  September  or  October  1 647.  Among 
l*is  first  occupations  there  must  have  been  the  revision  of 
the  proof  sheets  of  the  first  edition  of  his  collected  poems. 
It  appeared  as  a  tiny  volume,  copies  of  which  are  now  very 
rare^  with  the  tiUe  PonM  of  Mr  John  MHUn^  both  Engluh 
amd  Laiin,  compotd  ai  Mverai  times.  The  title-page  gives 
the  date  1645,  but  January  1645-46  seems  to  have  been 
the  ezsct  month  of  the  publication.  The  appearance  of 
the  volume  indicates  that  Milton  may  have  been  a  little 
tired  by  this  time  of  his  notoriety  as  a  prose-polemic^  and 
desirous  of  being  recognised  •  onee  more  in  his  original 
dharaoter  of  literary  man  and  poet.  But^  whether  b«a»ase 
his  pedagogic  duties  now  engrossed  him  or  for  other  ruinnn, 
very  few  new  pieces  were  added  in  the  BarbiMU  to  those 
that  the  little  volume  had  thus  made  public.  In  English, 
there  were  only  the  four  sonnets  now  numbered  xi'-ziv.,  the 
first  two  entitled  "  On  the  DetrAotion  which  followed  upon 
my  writing  certain  Treatises^"  the  third  "To  Mr  Henry 
Lawes  on  his  Airs,"  and  the  fourth  "To  the  Religious 
N^IBory  of  Mn  Cath^rino  Tbomaon,"  together  with  the 


powerful  anti-Presbyterian  invective  or  "tailed  sonnet" 
entitled  "On  the  New  Forcors  of  Conscience  und&r  the 
Long  Parliament";  and  in  Latin  there  were  only  the  oda 
Ad  Joanntm  ^ousivm^  the  trifle  called  Apnlogus  ae 
Sv^ico  et  ffero,  and  one  interesting  Familiar  SyistU 
addressed  to  his  Florentine  fnend  Carlo  Dati.  Some 
family  incidents  of  importancei  however,  appertain  to  thLi 
time  of  residence  in  Barbican.  Oxford  having  surrendered 
to  Fairfax  in  June  1646,  the  whole  of  the  Powell  family 
had  to  seek  refuge  in  London,  and  most  of  them  found 
shelter  in  Milton's  house  His  first  child,  a  daughtsr 
.named  Anne,  was  bom  there  on  the  29th  of  July  that 
year;  on  the  1st  of  January  1646-47  his  father-m-law  Mr 
Powell  died  there,  leaving  his  affairs  in  confusion ;  and  in 
the  following  March  his  own  father  died  there,  at  the  age 
of  eighty-four,  and  was  buried  in  the  adjacent  church  of  St 
Giles,  Cripplegate.  For  the  rest,  the  two  years  in  Barbican 
are  nearly  blank  in  Milton's  biography.  The  great 
Revolution  was  still  running  its  course.  For  a  tims 
'Charles's  surrender  of  himself,  in  May  1646,  to  the  auxiliary 
Scottish  army  rather  than  to  Fairfax  and  CromweU,  and 
his  residence  with  that  Scottish  army  at  Newcastle  in 
negotiation  with  the  Scots,  had  given  the  Presbyterians 
the  advantage ;  but,  after  the  Scots  had  evacuated  England 
in  January  1646-47,  leaving  Charles  a  captive  with  hi« 
English  subjects,  and  especially  after  the  English  army  had 
seised  him  at  Holmby  in  June  1647  and  undertaken  the 
further  management  of  the  treaty  with  him,  the  advantage 
was  all  the  other  way.  It  was  a  satisfaction  to  Milton, 
and  perhaps  still  a  protection  for  him,  that  the  "  Army  of 
Independents  and  Sectaries "  had  come  to  be  Teally  the 
masters  of  England. 

From  Barbican  Milton  removed,  in  September  or 
October  1647,  to  a  smaller  house  in  that  part  of  High 
Holbom  which  adjoins  Lincoln's  Inn  Fields.  His  Powell 
relatives  had  now  left  him,  and  he  had  reduced  the 
number  of  his  pupils^  or  perhaps  kept  only  his  two 
nephews.  But,  though  thus  more  at  leisure,  he  did  not 
yet  resume  his  projected  poem,  but  occupied  himself 
rather  with  three  works  of  scholarly  labour  which  he  had 
already  for  some  time  had  on  hand.  One  was  the  com 
pilation  in  English  of  a  complete  history  of  England,  or 
rather  of  Great  Britain,  from  the  earliest  times ;  another 
was  the  preparation  in  Latin  of  a  complete  system  of 
divinity,  drawn  directly  from  the  Bible ;  and  the  third  was 
the  collection  of  materials  for  a  new  Latin  dictionary 
Milton  had  always  a  fondness  for  such  labours  of  scholar 
ship  and  compilation.  Of  a  poetical  kind  there  is  nothing 
to  record,  during  his  residence  in  High  Holbom,  but  an 
experiment  in  psalm-translation,  in  the  shape  of  Psalms 
lxxx.-lxxxviiL  done  into  service-metre  in  April  1648,  and 
the  Sonnet  to  Fair/ax,  written  in  September  of  the  same 
year. — This  last  connects  him  again  with  the  course  of 
public  affairs  The  king,  having  escaped  from  the  custody 
of  the  army  chiefs,  and  taken  refuge  in  the  Isle  of  Wight, 
had  been  committed  to  closer  custody  there ;  all  negotia- 
tion between  him  and  parliament  had  been  declared  at  an 
end ;  and  the  result  would  probably  have  been  his  deposi 
tion,  but  for  the  consequences  of  a  secret  treaty  he  had 
contrived  to  make  with  the  Soots.  By  this  treaty  the 
Scots  engaged  to  invade  England  in  ^e  king's  l:^half, 
rescue  hun  from  the  English  parliament  and  army,  and 
restore  him  to  his  full  royalty,  while  he  engaged  in  letum 
to  ratify  the  Covenant,  the  Presbyterian  system  of  church 
government^  and  all  the  other  conclusions  of  the  West- 
minster Assembly,  throughout  England,  and  to  put 
down  Independency  and  the  sects.  Thus,  in  May  1648, 
began  what  is  called  the  Second  Civil  War,  consisting  first 
of  new  risings  of  the  Royalists  in  various  parts  of  England, 
and  then  of  a  ooigunction  of  these  with  a  great  invasion 
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of  Engiand  by  A  Boyalist  SoottiBh  anny,  imder  the  t»ii^ 
of  the  duke  of  Hamilton.  It  was  all  over  in  Angnst 
1648,  when  the  cnuhing  defeat  of  the  Scottish  army  by 
Cromwell  in  the  three  days'  battle  of  Fteston,  and  the 
simoltaneoosr  suppression  ol  the  English  Royalist  insnr- 
rection  in  the  sonth-east  counties  by  Fairfax's  siege  and 
capture  of  Colchester,  left  Charles  at  the  merey  of  the 
▼ictors. — Milton's  S<m$iei  to  Fair/ax  was  a  congratulation 
to  that  general-in-chief  of  the  parliament  on  his  success  at 
Colchester,  andjittested  the  oniltation  of  the  writer  over 
the  triumph  of  the  Parliamentary  cause.  His  exultation 
continued  through  what  followed.  After  one  more  dying 
eifort  of  the  parliament  at  negotiation  with  Charles,  the 
army  took  the  whole  business  on  itself.  Hie  king  was 
brought  from  the  Isle  of  Wight ;  the  parliament^  manipu- 
lated by  the  army  officers^  and  purged  of  all  members 
likely  to  impede  the  army's  purpose^  was  conrerted  into 
an  instrument  for  that  purpose ;  a  court  of  high  justice 
was  set  up  for  the  trial  of  Charles;  and  on  January 
30,  1648-49,  he  was  brought  to  the  sdiffold  in  front  of 
Wldtehall.  By  that  act  England  became  a  republic, 
gOYemed,  without  King  or  House  of  Lords,  by  the  perseyer^ 
ing  residue  or  "  Rump  "  of  the  recent  House  of  Commons, 
in  coi^unction  with  an  executive  council  of  state^  composed 
of  forty-one  members  appointed  annually  by  that  House. 

The  first  Englishman  of  mark  out  of  parliament  to 
attach  himself  openly  to  the  new  republic  was  John 
Milton.  This  he  did  by  the  publication  of  his  pamphlet 
entitled  Tenure  of  Kinge  and  Moffidratee,  proving  thai  it  i$ 
lawful^  and  haih  been  hdd  to  in  ail  ages^for  <my%^hao9  Ike 
power^  to  €aU  to  aooomU  a  Tyrant  or  inched  King,  and^ 
after  dm  eonvMoii,  to  depoee  and  put  him  to  death,  if  the 
ordinary  Magietrate  have  neglected  to  do  it.  It  was  out 
within  a  fortnight  after  the  long's  death,  and  was  Milton's 
lost  performance  in  the  house  in  High  Holbom.  Tlie  chiefs 
of  the  new  repuUic  could  not  but  perceive  the  importance 
of  securing  the  services  of  a  man  who  had  so  opportunely 
and  so  powerfully  spoken  out  in  favour  of  their  tremendous 
act,  and  who  was  otherwise  so  distinguished.  In  March 
1648-49,  accordingly,  Milton  wak  offerod,  and  accepted,  the 
secretaryship  for  foreign  tongues  to  the  council  of  state 
of  the  new  Commonwealth.  The  salary  was  to  be  £288  a 
year,  worth  about  41000  a  year  now.  To  be  near  his  new 
duties  in  attendance  on  the  council,  which  held  its  daily 
sittings  for  the  first  few  weeks  in  Derby  House^  close  to 
Whitehall,  but  afterwards  regularly  in  Whitehall  itself,  he 
removed  at  once  to  temporary  lo(^;ing8  at  Charing  Cross. 
In  the  very  first  meetings  of  council  which  Milton  attended 
he  must  hav»  made  personal  acquaintance  with  President 
Bradshaw,  Fairfax,  Cromwell  himself  Sir  Henry  Yane^ 
Whitlocke,  Heniy  Marten,  Hasilrig,  Sir  Gilbert  Pickering; 
and  the  other  chiefs  of  the  council  and  the  Commonwealth, 
if  indeed  he  had  not  known  some  of  them  before.  After  a 
little  while^  for  his  greater  convenience^  official  apartments 
were  assigned  him  in  Whitehall  itself. 

At  the  date  of  Milton's  appointment  to  the  secretaryship 
he  was  forty  years  of  age.  His  special  duty  was  the 
drafting  of  such  letters  as  were  sent  hj  the  council  of 
state^  or  sometimes  by  the  Rump  Parliament^  to  foreign 
states  and  princes,  with  the  examinaticm  and  translation 
of  letters  in  reply,  and  with  personaT  conferences,  when 
necessary,  with  the  agents  of  foreign  powers  in  London, 
and  iriih  envoys  and  ambassadors.  As  Latin  was  the 
language  employed  in  the  written  diplomatic  documents, 
his  post  came  to  be  known  indifferently  as  the  secretaryship 
for  foreign  tongues  or  the  Latin  secrataryship.  In  that 
post,  however,  his  duties,  more  particularly  at  firsts  were 
very  light  in  comparison  with  those  of  his  official  colleague^ 
Mr  Wdter  Frost,  the  general  secretary.  Foreign  powers 
held  aloof  from  the  En^ish  r^blic  aa  much  aa  mj  could ; 


and,  whfle  Mr  Frost  had  to  be  present  In  every  nettiiig  d 
the  council,  keeping  the  minutes^  and  oondu^ing  all  the 
general  correspondence^  IGlton's  presence  was  leqoind 
only  when  some  piece  of  foreign  business  did  torn  i^ 
Hence^  from  the  first,  his  emplojrment  in  very  misoel* 
laneous  work.  Especially,  the  council  looked  to  him  for 
.everything  in  the  nature  of  literary  vigilance  and  liteniy 
help  in  the  interests  of  the  struggling  Commonwealth.  Ha 
was  employed  in  the  examination  of  suspected  pi^wn^  and 
in  interviews  with  their  authors  and  printers;  and  ha 
executed  several  great  literary  commissions  expressly 
entrusted  to  him  by  the  councaL  The  first  ol  these  was 
his  paint>hlet  entitled  Obeervatione  on  Ormon^Fe  Ariidee  nf 
Peace  with  the  Irish  Bebele.  It  was  published  in  May 
1649,  and  was  in  defence  of  the  republic  against  a 
complication  of  Royalist  intrigues  and  dangers  in  IrelaQd, 
A  passage  of  remarkable  interest  in  it  is  one  of  eloquent 
eulogy  on  CromweU.  More  important  still  was  the 
EikonMadee  (which  may  be  translated  **  Image^maaher  **)» 
published  by  Milton  in  October  1649,  by  way  of 
counterblast  to  the  famous  Sikon  BcuUike  ("Royal 
Image''),  which  had  been  in  circulation  in  thousands  of 
copies  since  the  king's  death,  and  had  become  a  kind  of 
Bible  in  all  Royalist  households^  on  the  supposit'on  that  it 
had  been  written  by  the  royal  martyr  hiinself.  A  third 
piece  of  work  was  of  a  more  laborious  nature.  In  the 
end  of  1649  thero  appeared  abroad,  under  the  title  of 
D^enxio  Begia  pro  Caroio  /.,  a  Latin  vindication  of  the 
memory  of  Charles,  with  an  attack  on  the  English  Com- 
monwealth, intended  for  circulation  on  the  Continent  As 
it  had  been  written,  at  the  instance  of  the  exOed  loysl 
family,  by  Salmasius,  or  Claude  de  Saumaise^  of  Leyden, 
then  of  enormous  celebrity  over  Europe  as  the  greatest 
scholar  of  his  age^  it  was  regarded  as  a  serious  blow  to  the 
infant  Commonwealth.  To  answer  it  was  thought  a  task 
worthy  of  Milton,  and  he  threw  his  whole  strength  into  the 
performance  through  the  year  1650,  interrupting  himself 
only  by  a  new  and  enlarged  edition  of  his  FUeonoUaetet, 
Not  till  April  1651  did  the  result  appear ;  but  then  the  smo- 
cess  was  prodigious.  Milton's  Latin  Pro  Fopuio  Angliea9» 
Defeneio,  as  it  was  called,  ran  at  once  over  the  British 
Islands  and  the  Continent^  rousing  acclamation  everywhen^ 
and  received  by  scholars  as  an  annihilation  of  the  great 
Salmasius.  Through  the  rest  of  1651  the  observation  was 
that  the  two  agencies  which  had  co-operated  most  visibly 
in  raising  the  reputation  of  the  Commonwealth  abroad 
were  Milton's  books  and  Cromwell's  battles.— llLeBe  battles 
of  CromweU,  in  the  service  of  the  Commonwealth  ho  had 
founded,  had  kept  him  absent  from  the  council  of  staSe^ 
of  which  he  was  still  a  member,  since  shortly  after  the 
beginning  of  Milton's  secretaryship.  For  near^  a  year  h4 
been  in  Ireland,  as  lord  tiautenant^  reconquering  that 


country  after  its  long  rebellion;  and  then, 
year,  he  had  been  in  Scotland,  crushing  the  Royalist 
commotion  there  round  Charles  IL,  and  annexing  Scotland 
to  the  English  republic.  Tho  annexation  was  completo  on 
the  Sd  of  September  1651,  when  Cromwell,  ehanng 
Charles  IL  and  his  army  out  of  Scotland,  came  up  wi£ 
them  at  Worcester  and  gained  his  crowning  victory.  Th» 
Commonwealth  then  consiBted  of  England  Ireland,  and 
Scotland,  and  Cromwell  was  its  supreme  chieL — ^Tluough 
the  eventful  year  1651,  it  has  been  recently  ascertained, 
Milton  had  added  to  the  other  duties  of  his  secretaryship 
that  of  Government  journalist  llirough  the  whole  of  that 
year,  if  not  from  an  earlier  period,  he  acted  as  licenser  and 
superintending  editor  of  the  Jiereuriut  Politieue,  a  news- 
paper issued  twice  a  week,  of  which  Mr  Marehamont 
Needham  was  the  working  editor  and  proprietor.  Hilton^ 
lumd  is  disoemible  in  some  of  the  leading  artidea. 
About  the  end  of  1651  Milton  left  his  official  nxm  in 
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WhitahftQ  for  a  hoaae  he  liad  taken  on  the  edge  of  St 
Jemes't  Park,  in  what  wee  then  called  Petty  France, 
Weitminster,  but  is  now  York  Street  Hid  honae  existed 
till  the  other  day,  bnt  has  been  polled  down.  In  Milton's 
time  it  .was  a  Tilla-looking  residence,  with  a  garden,  in 
a  neigihboarhood  of  villas  and  gardens.  He  had  ngw 
more  to  do  in  the  special  work  of  ms  office^  in  consequence 
of  the  increase  of  correspondence  with  foreign  powers. 
Bat  he  had  for  some  time  been  in  ailing  health ;  and  a 
dimness  of  eyesight  which  had  been  growing  npon  him 
gradually  for  ten  years  had  been  settling  rapidly,  since  his 
labonr  over  the  answer  to  Salmasins,  into  total  blindness. 
Aetoally,  before  or  about  May  1652,  when  he  was  but  in 
his  forty-fourth  year,  his  blindness  was  total,  and  he  could 
go  about  only  with  some  one  to  lead  him.  Hence  a  re- 
arrangement of  his  secretarial  duties.  Such  of  these  duties 
as  he  could  perform  at  home^  or  by  occasional  visits  to  the 
Council  Office  near,  he  continued  to  perform ;  but  much  of 
the  routine  work  was  done  for  him  by  assistants^  one  of 
them  a  well-known  (German  named  Weckherlin,  under  the 
si^Mrintendence  of  Mr  John  Thurloe,  who  had  succeeded 
Mr  Walter  Frost  in  the  general .  secretaryship.  Predsely 
to  this  time  of  a  luU  in  Milton's  secretaryship  on  account 
of  his  ill-health  and  blindness  we  have  to  refer  his  two 
great  oompcmion  sonnets  To  ths  Lard  General  Cromwell 
and  To  Sir  Jffenry  Vetne  the  Tounffer,  To  about  the  same 
time^  or  more  precisely  to  the  interval  between  May  and 
September  }652,  though  the  exact  date  is  uncertain,  we 
have  to  refer  the  death  of  his  only  son,  who  had  been  bom 
in  his  official  Whitehall  apartments  in  the  March  of  the 
preceding  year,  and  the  death  also  of  his  wife,  just  after 
she  had  given  Inrth  to  his  third  daughter,  Deborah.  With 
the  three  children  thus  left  him, — Anne,  but  six  years  old, 
Mary,  not  four,  and  the  inftmt  Deborah, — we  blind 
widower  Uved  on  in  his  Ihouse  in  Petty  France  in  such 
deeolatLoo  as  can  be  imagined.  He  had  recovered  suffici- 
ently to  resume  his  secretarial  duties;  and  the  total  num- 
ber of  his  dictated  .state  letten  for  the  single  year  1652 
is  equal  to  that  of  all  the  state  letten  of  liis  preceding 
tenn  of  secretaryship  put  together.  To  the  same  year 
there  belong  also  three  of  his  Latin  FamUiar  BpMee. 
In  December  1652  there  was  published  JoeumU  PkUippi 
Angli  Retpwmo  ad  Aptiogiam  Anonym*  CMJuedam  Tens- 
Monu,  being  a  reply  by  Milton's  younger  nephew,  John 
Phillipi^  but  touched  up  by  Milton  himself  to  one  of 
several  pamphlets  that  had  appeared  against  Milton  for  his 
slaoffhter  of  Salmasius.  The  ablest  and  most  scurrilous 
of  these^  which  had  just  appeared  anonymously  a|  the 
Hegne^  with  the  title  Eeffii  Sangmme  Clamor  ad  Cednm 
adwermu  Parrieidas  Anglioanoe  C^Cry  of  the  Royal  Blood 
to  Heaven  against  the  English  Parricides'^  Milton  was 
reserving  for  his  own  attention  at  his  leisure. 

On  the  20th  of  April  1653  there  was  Cromwell's  great 
aet  of  armed  interference  by  which  he  turned  out  tiie  small 
remnant  of  the  Rump  Parliament^  iIimwimmmI  their  conndl 
of  states  and  assumed  the  government  of  England,  Ireland, 
and  Scotknd  into  his  own  hands.  For  several  monthly 
indeed,  he  acted'  only  as  interim  dictator,  governing  by  a 
oonncil  of  his  officers,  and  waiting  for  the  conclusions  of 
that  select  body  of  advisen  which  he  had  called  together 
from  all  parts  of  the  coontiy,  and  which  ^e  Royalists 
nicknamed  "The  Barebones  Pvliament"  In  December 
1653,  however,  his  formal  sovereignty  beoan  under  the 
name  of  the  Protectorate^  ptimring  gradually  into  more  than 
kingdiip.  This  ehange  from  government  by  the  Rump 
and  its  eoundl  to  government  by  a  sin^e  military  Lord 
ftmector  and  his  ocmiicil  was  regtfded  by  many  ai  treason 
to  the  republican  causey  and  divided  those  who  had  hitherto 
been  the  united  Commonwealth's  men  into  the  <*  Pore  Re- 
pahiioaasi'' repreiented  by  sneh  men  as  Bndihaw  and  YaiMy 


and  the  "  Oliverians,"  adhering  to  the  Protector.  Milton, 
'whose  boundless  admiration  of  Cromwell  had  shown  itself 
already  in  his  Irish  tract  of  1649  and  in  his  recent  sonnet, 
was  recognised  as  one  of  the  Oliverians.  He  remained  in 
Oliver's  service  and  was  his  Latin  secretary  through  the 
whole  of  the  Protectorate.  For  a  while^  indeed,  his  Latin 
letten  to  foreign  states  in  Cromwell's  name  were  but  few, — 
Mr  lliurloe^  as  general  secretary,  officiating  as  Oliver's 
right-hand  man  in  everything,  wiih  a  Mr  Philip  Meadows 
u^er  him,  at  a  salary  of  £200  a  year,  as  deputy  for  the 
blind  Mr  Milton  in  foreign  correspondence  and  translations. 
The  reason  for  this  temporary  exemption  of  Milton  from 
routine  duty  may  have  been  that  he  was  then  engaged  on 
an  answer,  by  commission  from  the  late  Government^  to 
the  already-mentioned  pamphlet  from  the  Hague  entitled 
Regit  Sanguinie  Clamor,  Salmasius  was  now  dead,  and 
the  Commonwealth  was  too  stable  to  saffer.  from  such 
attacks ;  but  no  Royalist  pamphlet  had  appeared  so  able 
or  so  venomous  as  this  in  continuation  of  the  Salmasian 
controversy.  All  the  rather  because  it  was  in  Uie  main  a 
libel  on  Milton  himself  did  a  reply  from  his  pen  seem 
necessary.  It  came  out  in  May  1654,  wiUi  the  titie 
Joofifiw  Milioni  Angli  pro  Populo  Anglicano  Defensio 
Seetmda  ("  Second  Defence  of  John  Milton,  Englishman, 
for  the  People  of  England  ").  It  is  one  of  the  most  inter- 
esting of  all  Milton's  writings.  The  author  of  the  libel  to 
which  it  replied  was  Dr  Peter  du  Moulin  the  younger,  a 
naturalised  French  Presbyterian  minister,  then  moving 
about  in  English  society,  close  to  Milton ;  but,  as  that  was 
a  profound  secret,  and  the  work  was  universally  attributed 
on  the  Continent  to  an  Alexander  Moms,  a  French 
nunister  of  Scottish  descent^  then  of  much  oratorical 
celebrity  in  Holland, — who  had  certainly  managed  the 
printing  in  consultation  with  the  now  deceased  Salmasius^ 
and  had  contributed  some  portion  of  the  matter,— Milton 
had  made  this  Moms  the  responsible  person  and  the  one 
object  of  his  oastigations.  They  were  frightful  enough. 
If  Salmasius  had  been  slaughtered  in  the  former  Defentio, 
Morns  was  murdered  and  gashed  in  thiSb  His  moral 
character  was  blasted  by  exposure  of  his  antecedents,  and 
he  was  blasoned  abroad  in  Europe  as  a  detected  clerical 
blackguard.  The  terrific  castigation  of  Moms,  however, 
is  but  part  of  Ihe  2VeMu> /9€etffM2a.  It  contains  passages 
of  singular  autobiographical  and  historical  value^  and 
includes  laudatory  sketches  of  such  eminent  Common- 
wealth's men  as  Bradshaw,  Fairfax,  Fleetwood,  Lambert, 
and  Overton,  together  with  a  long  panegyric  on  Cromwell 
liima^lf  and  his  career,  which  remains  to  this  day  unap- 
proached  for  elaboration  and  grandeur  by  any  estimate  of 
Cromwell  from  any  later  pen.  From  about  the  date  of  the 
publication  of  the  Drfeneio  Seamda  to  the  beginning  of 
1655  the  only- specially  literary  relics  of  Milton's  life  are 
his  translations  of  Pudms  i-viiL  in  different  metres,  done 
in  August  1654^  his  translation  of  Horace's  Ode  L  5,  done 
probably  about  the  same  time^  and  two  of  his  Latin 
Familiar  SpieOee,  The  most  active  time  of  his  seeretary- 
ship  for  Oliver  was  from  April  1655  onwards.  •  In'  that 
month,  in  the  course  of  a  general  revision  of  official  salaries 
under  the  PMectorate,  Milton's  salary  of  £288  a  year 
hitherto  was  reduced  to  £200  a  year,  with  a  kind  of  re- 
definition of  his  office,  recognizing  ii  we  may  say,  as  a 
Latin  secretaryship  extraordinary.  Mr  Philip  Meadows 
was  to  continue  to  do  all  the  ordinary  Foreign  Office  work, 
under  Thurk)e's  inspection;  but  Milton  was  to  be  called 
in  on  special  occasions.  Hardly  was  the  arrangement 
made  when  a  signal  occasion  did  ooenr.  1b  May  1655  all 
England  was  horrified  by  the  news  of  the  massacre  of  the 
Yaudois  Protestants  by  the  troopii  of  Emanuele  H,  duke 
of  Savoy  and^jmnee  of  Piedmont,  in  consequence  of  their 
duobedienoe  to  an  edict  requiring  th^  either  to  leave 
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their  native  talleys  or  to  oonfoffli  to  the  Catholic  reli|tIon. 
Cromwell  and  hia  council  took  the  matter  np  with  all  their 
energy  ;  and  the  burst  of  indignant  letters  on  the  subject 
despatched  in  that  month  and  the  next  to  the  duke  of 
Savoy  himself,  Louis  XIV.  of  France,  Cardinal  Mazarin,  the 
Swiss  cantons,  the  States-General  of  the  United  Provinces, 
and  the  kings  of  Sweden  and  Denmark,  were  all  by  Milton. 
His  famous  sonnet  On  the  leUe  Mauaere  in  Piedmoni  was 
his  more  private  expression  of  feeling  on  the  same  occasion. 
This  sonnet  was  in  circulation,  and  the  case  of  the  Vaudois 
Hotestants  was  still  occupying  Cromwell,  when,  in  August 
1655,  there  appe^ed  the  last  of  Milton's  great  Latin 
pamphlets.  It  was  his  Fro  Se  De/endOf  in  answer  to  an 
elaborate  self-defence  which  Moras  had  put  forth  on  the 
Continent  since  Milton's  attack  on  his  character,  and  it  con- 
sisted mainly  of  a  re-exposure  of  that  unfortunate  clergy- 
man. Thence,  through  the  rest  of  Cromwell's  Protectorate, 
Milton's  life  was  of  comparatively  calm  tenor.  He  was  in 
much  better  health  thalh  usual,  bearing  his  blindness  with 
courage  and  cheerfulness ;  he  was  steadily  busy  with  such 
more  important  despatches  to  foreign  powers  as  the  Pro- 
tector, then  in  the  height  of  his  great  foreign  policy,  and 
regarded  with  fear  and  deference  by  all  European  monarchs 
and  states  from  Gibraltar  to  the  Baltic,  chose  to  confide  to 
him ;  and  his  house  in  Petty  France  seems  to  have  been, 
more  than  at  any  previous  time  since  the  beginning  of  his 
blindness,  a  meeting-place  for  friends  and  visitors^  and  a 
scene  of  pleasant  hospitalities.  The  four  sonnets  now 
n^imbered  xix.-xxii.,  one  of  them  to  young  Mr  Lawrence, 
the  son  of  the  president  of  Cromwell's  council,  and  two  of 
the  others  to  Cyriack  Skinner,  belong  to  this  time  of  domestic 
ifuiet,  as  do  also  no  fewer  than  ten  of  his  Latin  Familiar 
Epidles,  His  second  marriage  belongs  to  the  same  years, 
and  gleams  even  yet  as  the  too  brief  consummation  of  this 
happiest  time  in  the  blind  man's  life.  The  name  of  his 
second  ^ife  was  Katharine  Woodcock.  He  married  her 
on  the  12th  of  November  1656;  but,  after  only  fifteen 
months,  he  was  again  a  widower,  by  her  death  in  childbirth 
in  February  1657-58.  The  child  dying  with  her,  only  the 
three  daughters  by  the  first  marriage  remained  The 
touching  sonnet  which  closes  ^e  series  of  Milton's  SonneU 
is  his  sacred  tribute  to  the  memory  on  his  second  marriage 
tnd  to  the  virtues  of  the  wife  he  had  so  soon  lost  Even 
tfter  that  loss  we  find  him  still  busy  for  Cromwell.  Mr 
Meadows  having  been  sent  off  on  diplomatic  missions, 
Andrew  Marvell  had,  in  September  1657,  been  brought  in, 
much  to  Milton's  satisfaction,  as  his  a^istant  or  oofieague 
in  the  latin  secretaryship;  but  this  had  by  no  means 
celieved  him  from  duty  Some  of  his  greatest  despatches 
for  Cromwell,  including  letters,  of  the  highest  importance^ 
to  Louis  XIY.,  Mazarin,  and  Charles  Gustavus  of  Sweden, 
belong  to  the  year  1658 

One  would  like  to  know  preci^y  in  what  ^iersonal 
relations  Milton  and  Cromwell  stood  to  each  other.  There 
Id,  unfortunately,  no  direct  record  to  show  -what  Cromwell 
thought  of  Milton;  but  there  is  ample  record  of  what 
Milton  thought  of  Cromwell  "Our  chief  of  men,"  he 
had  called  Cromwell  in  his  sonnet  of  May  1652 ;  and  the 
opinion  remained  unchanged.  He  thought  Cromwell  the 
greatest  and  best  man  of  his  generation,  or  of  many 
generations;  and  he  regarded  Cromwell's  assumption  of 
the  supreme  power,  and  his  retention  of  that  power  with  a 
sovereign  title,  as  no  real  suppression  of  the  republic,  but 
as  absolutely  necessary  for  the  preservation  of  the  republic, 
and  for  the  safeguard  of  the  British  Lilands  against  a 
return  of  the  Stuarts.  Nevertheless,  under  this  prodigious 
admiration  of  Cromwell,  there  were  political  doubts  and 
reserves.  Milton  was  so  much  of  a  modern  radical  of  the 
extreme  school  in  his  own  political  views  and  sympathies 
4iat  he  cannot  but  have  been  vexed  by  the  growing  oon- 


servatiBm  of  OromWdU's  polky  throflgh  hi  Protectorate  Te 
his  grand  panegyric  on  Oliver  in  the  Dtfeftaio  S^ctmda  tf 
1654  he  had  ventured  to  append  cautions  agaiitti  aelf-wiQ, 
over-legislation,  and  orer-policing ;  and  he  canpot  haT« 
thought  that  Oliver  had  been  immaculate  in  these  respects 
through  the  four  subsequent  years.  The  attempt  to  revin 
an  aristocracy  and  a  House  of  Lords,  on  which  Cromvdl 
was  latterlv  bent^  canrot  have  been  to  Milton'e  tastcL 
Above  all,  Miltoii  dissented  in  toU>  from  Cromwell'a  ehurdi 
policy.  It  vras  Milton's  fixed  idea,  almost  his  deepest 
idea,  that  there  should  be  no  such  thing  as  an  Establi^ied 
Church,  or  state-paid  clergy,  of  any  sort  or  denominatioa  or 
mixture  of  denominations,  in  any  nation,  and  that,  as  it 
had  been  the  connexion  between  church  and  atate,  begu 
by  Constantine,  that  had  vitiated  Christianity  in  the  world, 
and  kept  it  vitiated,  so  Christianity  would  never  flourish  ss 
it  ought  till  there  had  been  universal  disestablishment  asd 
disendowment  of  the  deroy,  and  the  propagation  of  tht 
gospel  were  left  to  the  zeai  of  voluntary  pastors,  self -sup 
ported,  or  supported  modestly  by  their  flocks.  He  had  At 
one  time  looked  to  Cromwell  as  the  likeliest  man  to  can} 
this  great  revolution  in  England.  But  Cromwell,  after 
much  meditation  on  the  subject  in  1652  and  1653,  had 
come  to  the  opposite  conclusion.  The  conservation  of  tbe 
Established  Church  of  England,  in  the  form  of  a  brosd 
union  of  all  evangelical  denominations  of  Christians,  whether 
Presbyterians,  or  Independents,  or  Baptists,  or  moderate 
Old  Anglicans,  that  would  accept  state-pay  with  state- 
control,  had  been  the  fundamental  notion  of  hia  Ptotee- 
torate,  persevered  in  to  the  end.  This  must  have  bees 
Milton's  deepest  disappointment  with  the  Oliverian  mZa 

Cromwell's  death  on  the  3d  of  September  1658  left  the 
Protectorship  to  his   son   Richard.     Milton  and  Marvel} 
continued  in  their  poets,  and  a  number  of  the  Foreign  Office 
letters  of  the  new  Protectorate  were  of  Milton's  oompositicB. 
Thinking  the  time  fit»  he  also  put  forth,  in  October  1658,  a 
new  edition  of  his  Pefensio  Frima^  and,  early  ir  1659,  a 
new  English  pamphlet^  entitled  Treaiiu  </  CiwU  Fotter  in 
SedMiaatical  Catt§e$^  ventilating  those  notions  of  his  as  to 
the  separation  of  church  and  state  which   he   had  been 
obliged   of    late    to    keep    to    himself.      To    Richard's 
Protectorate  aLx>  belongs  one  of  Milton's  Latin  FamUim' 
Epistles.     Meanwhile^  though  all  had  seemed  quiet  round 
Richard  at  first^  the  jealousies  of  the  army  officers  left  about 
him  by  Oliver,  and  the  conflict  of  political  elements  let 
loose  by  diverts  death,  were  preparing  his  dovm&Q.    Is 
May  1659  Richard's  Protectorate  was  at  an  end.    l%e 
country  had  returned  with  pleasure  to  what  was  called 
'*  the  good   old  cause  *  of  pure   republicanism ;  and  tke 
government  was  in  the  hands  of  '*  the  Restored  Romp," 
consisting  of  the  reassembled  remains  of  that  Rump  Parlia- 
ment  which  Cromwell   had  dissolved  in  1653.     To  thi» 
change^  as  inevitable  in  the  circumstances,  or  even  promis- 
ing,  Milton  a4jiuted   himself.     The   last  of  his  knovn 
official   performances  in   his  Latin  secretaiyBlLip  are  twtr 
letters  in  the  name  of  William  Lenthall,  as  the  speaker  of 
the  restored  Rump^  one  to  the  king  of  Sweden  and  one  to 
the  king  of  Denmark,  both  dated  May  15,  1659.     Under 
the  restored  Rump,  if  ever,  he  seemed  to  have  a  chanoe  fu 
his  notion  of  church-disestablishment ;  and,  aoecHdingly,  is 
August  1659,  he  put  forth,  with  a  prefatory  address  to  that 
body,  a  large  pamphlet  entitled  CotuitUratiom  tc^ukky 
the  likelieet  meane  to  remove  Hirelings  cui  of  the  CkvreL 
The  restored  Rump  had  no  time  to  attend  to  such  matten. 
They  were  in  struggle  for  their  own  existence  with  the 
army  chiefs ;  and  the  British  Islands  were  in  that  ftat» 
of  hopeless  confusion  and  anarchy  whidi,  after  ptasisg 
through  a  brief  phase  of  attempted  militsjry  govenuneot 
(October  to  December  1659),  and  a  second  revival  of  the 
purely  republican  or  Rump  government  (December  1659  te 
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T^brntny  l(5d--60),  issaed  in  Monk's  march  from  Scotland, 
iiMumiitinn  of  the  dictatorship  in  London,  and  recall  of  all 
the  mrriTonof  the  original  Long  Ftoliament  to  enlarge  the 
Bmnp  to  doe  dimensions  and  assist  him  in  further  deliberar 
fcf^y^     Iliroiigh  all  this  anarchy  the  Boyalist  elements  had 
been  mnatsring  themselTes,  and  Uie  drift  to  the  restoration 
of  tbe  Stuart  dynasty,  as  the  only  possible  or  f eaaible  eon- 
^^mi^^^  ]iad  become  apparent.     To  prevent  that  issns^  to 
arffiw  against  it  and  fight  agednst  it  to  the  last,  ^ras  the 
irack  to  whi<^  Milton  had  then  set  himself.     His  dia- 
establtahment  notion  and  all  his  other  notions  had  been 
thrown  aside  ;  the  preservation  of  the  republic  in  any  form, 
and  bj  any  compromise  oi  differences  within  itself,  had 
become  his  one  thought^  and  the  study  of  practical  means 
to  this  end  his  most  anxious  occupation.    In  a  LeOer  to  a 
FrUnd  coneenUng  the  BupUtrei  of   the  CommanweaUh, 
written  in  October  1659,  he  had  propounded  a  scheme  of 
a  kind  of  dual  government  for  Teconciling  the  army  chiefs 
with  the  Rump;  through  the  following  winter,  marked  only 
by  two  of  his  Latin  J^omaiar  J^pue^  his  anxiety  over  the 
signs  of  the  growing  enthusiasm  throughout  the  oountiy 
for  the  recall  of  COiariea  IL  had  risen  to  a  kind  of  agony; 
sad  earily  in  hUrch  1659-60  his  .agony  found  vent  in  a 
pamphlet  of' the  most  passionate  vdiemence- entitled  The 
Seady  and  Saey  Way  to  IS$tabli$h  a  Free  Commonwealth, 
and  the  Bxodknee  thereof  compared  wUh  the  InootweiUeneee 
oMd  Dangere  of  readmittiaig  Xingihip  in  thie  Nation,     An 
shridgment  of  the  practical  substance  of  this  pamphlet  was 
addressed  by  him  to  Qeneial  Monk  in  a  letter  entitied  The 
Pnaent  Meant  and  Brief  Delineation  of  a  Free  Common- 
weaUk.    Milton's  propo^  was  that  the  central  governing 
apparatus  of  the  Briti^  Islands  for  the  future  shoidd  con- 
ast  of  one  indissoluble  Qrand  Council  or  parliament^  which 
fihoold  include  aU  the  political'chiefs^  while  there  should 
be  a  large  number  .of  provincial  councils  or  assemblies  sitting 
in  the  great  towns  for  the  management  of  local  and  county 
aSain.   The  scheme^  so  far  as  the  public  attended  to  it  at  all, 
vBs  received  with  laughter;  the  Royalist  demonstrations  were 
DOW  fervid  and  tumultuous;  and  it  remained  only  for  the  new* 
and  full  parliament  of  two  Houses  which  had  been  soar 
moned  wider  Monk's  auspioee,  and  wHdh  is  now  known  as 
the  Convention  Ftoliament^  to  give  effect  to  MonkVi  seer^t 
detennination  and  the  universal  popular  desirew    Koi  e? en 
then  would  Milton  be  silent.     In  Brief  N<fM  on  a  late 
Sermon,  published  in  April  1660,  in  reply  to  a  Boyalist  di»- 
eoorse  by  a  Dr  Griffith,  he  made  another  protest  against 
the  recall  of  the  Stuarts^  even  hinting  that  it  woiidd  be 
better  that  Monk  should  become' king  himself ;  and  in  the 
■me  month  he  sent  forth  a  aecon4  edition  of  his  Beady 
and  Eaey  Way,  more  frantically  Earnest  than  even  the 
fint,  and  containing  additional  passages  of  the  most  violent 
denmidation  of  the  royal  family,  and  of  prophecy  of  the 
degradation  koA  disaster  they  would  bring  back  with  them. 
This  was  the  dying  effort.    On  the  25th  of  April  the  Con- 
vQQtion  Parliament  met ;  on  the  1st  of  May  they  resolved 
unanimously  that  the  government  by  King,  Lords,  and  Com- 
mons should  be  restored ;  and  on  Uie  29tii  of  May  Charles 
II.  made  his  triumphal  entry  into  I^ondon.    The  chief 
repablicans  had  by  that  time  scattered  themselves^  and 
Milton  was  in  hiding  in  an  obscure  part  of  the  city. 

How  Milton  escaped  the  scaffold  at  the  Restoration  is  a 
mystery  now,  and  was  a  mystery  at  the  time.  Actually, 
in  the  terrible  course  through  the  two  Houses  of  the  Con- 
Teatbn  Parliament  of  that  Bill  of  Indemnity  by  which 
the  Utes  of  the  surviving  regicides  and  ol  so  many 
others  of  the  chief  republican  culprits  were  determined, 
Milton  was  named  for  special  punishment.  It  was  voted 
bj  the  ConuDons  that  he  should  be  taken  into  <2astody  by 
the  sergeant^t^urms,  for  prosecution  by  the  attorney- 
S««q1  on  aoeount  of  hu  Bikonoklattee  and  Drfeneio 


Prima,  and  thai  all  copies  of  those  books  should  be  called 
in  and  burnt  by  the  hangman.  There  was,  however,  some 
powerful  combination  of  friendly  influences  in  his  favour, 
with  Monk  probably  abetting.  At  all  events,  on  the  29th 
of  August  1660,  when  the  Indemnity  Bill  did  come  out 
complete^  with  the  king's  assent^  granting  full  pardon  to 
aU  for  their  past  offences,  with  the  exception  ol  about  a 
hundred  persons  named  in  the  bill  itself  for  various  degrees 
of  punishment^  thirty-four  of  them  for  death  and  twenty- 
six  for  the  highest  penalty  short  of  death,  Milton  did  not 
appear  as  one  of  the  exceptions  on  any  ground  or  in  any 
of  the  grades.  Frgm  that  moment^  therefore^  he  could 
emerse  from  his  hidings  and  go  about  as  a  free  man.  Not 
that  he  was  yet  absolutely  safe.  During  the  next  two 
or  three  months  London  was  in  excitement  over  the 
trials  of  such  of  the  excepted  regicides  and  others  as  had 
not  succeeded  in  escaping  abroad,  and  the  hangings  and 
quarterings  of  ten  of  them;  there  were  sevend  public 
burnings  by  the  hangman  at  the  same  time  of  Milton's 
condemned  pamphlets;  and  the  appearance  of  the  blind 
man  himself  in  the  streets,  though  he  was  legally  free, 
would  have  caused  him  to  be  mobbed  and  assaulted.  Nay, 
notwithstanding  the  Indemnity  Bill,  he  was  in  some  leg^ 
danger  to  as  late  as  December  1660.  Though  the  special 
prosecution  ordered  against  him  by  the  Commons  had  been 
quashed  by  the  subsequent  Indemnity  Bill,  the  sergeant-at- 
arms  had  taken  him  into  custody.  Entries  in  tibe  Com- 
mons journals  of  December  17  and  19  show  that  Milton 
complained  of  the  sergeant-at-arms  for  demanding  exorbi- 
tant fees  for  his  release,  and  thJat  the  House  arranged  the 
matter. 

Milton  did  not  return  to  Petty  France.  For  the  first 
months  after  he  was  free  he  lived  as  closely  as  possible  in 
a  house  near  what  is  now  Red  Lion  Square,  Holbom. 
Thence  he  removed,  apparentiy  early  in  1661,  to  a  house 
in  Jewin  Street^  in  his  old  Aldersgate-Street  and  Barbican 
jneifihbourhood. 

In  Jewin  Street  Milton  remained  f of  two  or  three  years, 
or  from  1661  to  1664.  lliey  were  the  time  of  his  deepest 
degredation,  that  time  of  which  he  speaks  when  he  tells 
VAhofw,  by  tiie  Divine  help,  he  had  been  able  to  peraeve^ 

"though  hXUSBL  on  evil  days, 
.On  e^il  days  though  fSEdlen,  and  evil  tongoea, 
In  darknen,  and  with  dangers  compasaod  ronnd, 
And  aoiitudo." 

Hie  ''evil  days"  were  those  of  the  Restoration  in  its 
first  or  Oarendonian  stage,  with  its  revenges  and  reactions, 
its  return  to  high  Fpiscopacy  and  suppression  of  every 
form  of  dissent  and  sectarianism,  its  new  and  shameless 
royal  court,  its  open  proclamation  and  practice  of  anti- 
Puritanism  in  morals  and  in  literature  no  less  than  in 
politics.  For  the  main  part  of  this  world  of  the  Restora- 
tion Milton  was  now.  nothing  more  than  an  infamous 
outcast^  the  detestable  blind  republican  and  regicide  who 
had,  by  too  great  clemency,  been  left  unhanged.  The 
friends  that  adhered  to  him  still,  and  came  to  see  him  in 
Jewin  Street,  were  few  in  number,  and  chiefly  from  the 
ranks  of  those  nonconforming  denominations,  Independ- 
ents.  Baptists,  or  Quakers,  who  were  themselves  under 
similar  obloquy.  Besides  his  two  nephews,  the  faithful 
Andrew  Marvcdl,  Cyriack  Skinner,  and  some  others  of  his 
former  admirers,  Eioglisb  or  foreign,  we  hear  chiefly  of  a 
Dr  Nathan  Paget,  who  was  a  physician  in  the  Jewin- 
Street  neighbourhood,  and  of  several  young  men  who  would 
drop  in  upon  him  by  .turns,  partiy  to  act  aa  his  amanuenses 
and  partiy  for  the  benefit  of  lessons  from  him,— one  of  them 
an  interesting  Quaker  youth,  named  Thomas  'Ellwood. 
With  all  this  genuine  attachment  to  him  of  a  select  few, 
Milton  could  truly  enough  deKcibe  his  joondition.  alter 
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the  Beatoration  m  one  of  ''aoUtode."  Nor  wm  thii  the 
wont  Hii  threo  daiu^ter%  on  whom  ha  ought  now  to 
bftve  been  ableprin^MJUy  to  depend,  were  hie  moat  lerioas 
domeatie  troabla.  The  poor  motherlew  girk,  Ihe  eldeat  in 
her  aeventeenth  year  in  166S,  the  aeoond  in  her  fifteenth, 
end  the  yonngeat  in  her  eleventh,  had  grown  np,  in  their 
father'a  UindnwB  end  too  greet  aelf-ebaorption,  ill-looked- 
after  and  but  poorlj  edneated;  and  the  reanlt  now 
appeared.  They  "made  nothing  of  neglecting  him  "  ;  th^ 
rebelled  againat  the  drudgery  of  reading  to  him  or  other- 
wiae  attending  on  him;  Suj  **6id  combine  together  and 
coonael  hia  maid-aerTant  to  cheat  him  in  her  marketinga  * ; 
th^  actually  ''had  made  away  aome  of  hia  book%  and 
would  haTe  aold  the  reai"  It  waa  to  remedy  thia  horrible 
atate  of  thinga  that  Milton  conaented  to  a  third  mar- 
riage. The  wife  f oond  for  him  waa  Elisabeth  Minahnll, 
of  a  good  Cheahire  famUy,  and  a  reUtire  of  Dr  Paget' a. 
Th^  were  married  on  the  24th  of  February  1662-63,  the 
wife  being  then  only  in  her  twen^-flf th  year,  while  Milton 
waa  in  hia  fif ty-fif Ul  She  proved  an  excellent  wife ;  and 
the  Jewin  Street  household,  though  the  daughterB  remained 
in  i^  muat  hare  been  under  better  management  from  the 
time  of  her  entry  into  it.  From  that  date  Milton'a  circum- 
atancee  muat  hare  been  m<»e  comf  ortable,  and  hia  thoughta 
about  himaelf  leaa  abject^  than  they  had  been  through  the 
two  preceding  yeara,  though  hia  feeling  in  the  main  muat 
have  been  atOl  that  of  hia  own  Samaon : — 

*<Kow  blind,  diaheartoned,  ahAmed,  dithonoiired,  qiullad. 

To  what  ean  I  be  wefsl  I  wherein  eerre 

My  juttion,  and  the  work  finom  hoaren  impoeed  I 

Bat  to  ait  idle  on  the  honaehold  hearth, 

▲  burdenona  dxone,  to  Tiaitanti  a  gaxe^ 

Or  pitied  objeot" 
That  might  be  the  appearance^  but  it  waa  not  the  reality. 
All  the  while  of  hia  aeeming  degradation  he  had  found 
acme  aolaoe  in  renewed  induatry  of  varioua  kinda  among 
hia  books  and  taaka  of  achoUrahip,  and  all  the  while^  more 
particularly,  he  had  been  building  up  hia  ParatUse  Lot€. 
He  had  begun  the  poem  in  eameat,  we  are  told,  in  hia 
houae  in. Petty  France,  in  the  last  year  of  Cromwell'a 
Ftotectorate^  and  then  not  in  the  dramatic  form  contem- 
plated floghteen  years  before^  but  deliberately  in  the  epic 
form.  He  had  made  but  little  way  when  there  came  the 
interruptioii  of  the  anarchy  preceding  the  Reatoratiott  aqd 
of  the  Reatoration  itaelf ;  but  the  work  had  been  reaumed 
in  Jewin  Street  and  proeecuted  there  steadily,  by  dictations 
of  twenty  or  thirty  Unea  at  a  time  to  whaterer  friendly  or 
hired  amanuenaia  chanced  to  be  at  hand.  Oonsiderable 
progress  had  been  made  in  thia  way  before  hia  third 
marriage ;  and  after  that  the  "work  proceeded  apace,  hia 
nephew  Edward  Fhillipe,  who  waa  then  out  in  the  world 
on  hia  own  account,  looking  in  when  he  could  to  reyiBe  the 
growing  manuscript. 

It  waa  not  in  the  houae  in  Jewin  Street,  howerer,  that 
Paradm  Lott  waa  finiahed.  Not  yjary  long  after  the  third 
marriage,  probably  in  1664^  there  waa  a  remoTal  to  another 
house,  with  a  garden,  not  &r  from  Jewin  Street,  but  in  a 
more  private  portion  of  the  same  suburb.  Tkda,  which 
waa  to  be  the  last  of  all  Milton's  London  residences,  was 
in  the  part  of  the  present  Bunhill  Rqw  which  faces  the 
houses  that  conceal  the  London  artilleiy-ground  and  was 
then  known  as  *<Artilleiy  Walk,  leading  to  Bunhill  Fields." 
Here  the  poem  vraa  certainly  finished  before  July  1665 ; 
for,  when,  in  that  month,  Milton  and  his  family,  to  aroid 
the  Great  Plague  of  London,  then  beginning  its  fearful 
ravages,  went  into  temporary  country-quarters  in  a  cottage 
in  (Sialfont  St  Giles,  Buckinghamshire,  about  23  miles 
from  London,  the  finiahed  manuacript  was  taken  with 
him^  in  probably  more  than  one  copy.  This  we  learn 
from  hia  young  Quaker  friend,  Thomaa  EUwood,  who  had 
taken  the  cottage  for  him,  and  who  waa  shown  one  of  the 


manuscript  copies^  and  allowed  to  take  it  away  with  him 
for  perusal,  during  Milton'a  atay  at  Cihalfont.  Why  the 
poem'  waa  not  pnbliahed  immediately  after  hia  return  to  hia 
Bmihill  houae  in  London,  on  the  cessation  of  the  Great 
Plague^  does  not  diatinctly  amar,  but  may  be  ezpkdned 
partt^  by  the  fact  that  the  official  Ucenaer  heaiUted  before 
granting  the  necessary  imprimatw  to  a  book  by  a  man  of 
such  notorious  republican  antecedenta,  and  partly  by  the 
paralyiia  of  all  boaineea  in  London  by  the  Great  Fire  of  Sep- 
tember 1666.  It  VM  not  till  the  27th  of  April  1667  that 
Milton  oonduded  an  agreement  with  a  pubUsher  for  the 
printing  of  hia  epic  By  the  agreement  of  that  date,  atill 
extant,  Milton  aold  to  Samud  Simmona,  printer,  of  Aldera- 
gate  Street,  London,  for  £5  down,  the  promise  of  another £5 
after  the  sale  of  a  first  edition  of  thirteen  hundred  copies, 
and  the  further  promise  of  two  additional  sums  of  £5  each 
after  the  sale  of  two  more  editions  of  the  same  siae  reapeo- 
tively,  all  hia  copyright  and  commercial  intereat  in  Faradim 
Lott  tcft  ever.  It  vraa  aa  if  an  author  now  were  to  part 
with  all  hia  righta  in  a  volume  for  £17,  10a.  down,  and  a 
contingency  of  £52,  10a.  more  in  three  equal  inatalmenta. 
The  poem  waa  duly  entered  by  Simmona  aa  ready 
for  publication  in  the  Stationera*  Regirtera  on  the  20th  of 
the  following  August;  and  shortly  after  that  date  it  was  out 
in  London  as  a  neaUy  printed  small  quarto,  vrith  the  tiUe 
Paradise  Lod  :  A  Poem  written  in  Ten  Booke  :  Bp  John 
MUion.  The  publishing  price  was  3s.,  equal  to  about  lOa. 
6d.  now.  It  is  worth  noting  aa  an  hiatorical  coincidence 
that  the  poem  appeared  just  at  the  time  of  the  fall  and 
diagrace  of  Clarendon. 

The  effect  of  the  publication  of  Paradiae  Lott  upon 
Milton'a  reputation  can  only  be  deacribed  adequately,  aa 
indeed  it  waa  conaeiously  described  by  himself  in  metaphor, 
by  his  ovm  vrords  on  Samson's  feat  of  triumph  over  tha 
Philistines : — 

Est  he^  thouh  blind  of  aicht^ 

Deapiaed,  ana  thought  extmcuished  qnltiu 

With  inward  eyea  fflnminated, 

Hii  ftoiy  virtue  ronaed 

From  under  aahea  into  anddan  flame. 

And  aa  an  evening  diagon  came, 

Aaaailant  on  the  perched  rooeta 

And  neati  in  order  ranged 

Of  tame  Tillatio  fowl,  tat  aa  an  eagle 

Hia  dondleaa  thunder  bolted  on  tl^  heada." 

As  the  poem  circulated  and  found  readers,  whether  in 
the  first  copies  sent  forth  by  Simmons,  or  in  subsequent 
copiee  inued  between  1667  and  1669,  vrith  varied  titie- 
pagea,  and  the  lateat  of  them  with  a  prefixed  proee 
''Argument,*  the  aatomahment  broke  out  ererywherow 
"This  man  cuta  us  all  out,  end  the  ancienta  too*  is  the 
saying  attributed  to  Dryden  on  the  occarion ;  and  it  is  the 
more  remarkable  because  the  one  objection  to  the  poem 
which  at  first,  we  are  told,  "stumbled  many*  must  have 
*'  stumbled  *  Dryd&  most  of  all.  Except  in  the  drama, 
rhyme  was  then  thought  essnntisl  in  anything  professing 
to  be  a  poem ;  blank  Yerse  was  hardly  re^irded  as  verse  at 
all ;  Dryden  especially  had  been  and  was  the  cham|non  of 
rhyme^  contending  for  it  even  in  the  drama ;  and  ydt  here 
was  an  epic  not  only  written  in  blank  rerse,  but  declaring 
itself  on  that  account  to  be  "  an  example  set,  the  first  in 
English,  of  ancient  liberty  recovered  to  heroic  poem  from 
the  troublesome  and  modem  bondage  of  riming.*  That, 
notwithstanding  tlus  obvious  blow  struck  by  the  poem  at 
Dryden's  pet  literary  theory,  he  should  have  welcomed  the 
poem  so  enthusiastically  and  proclaimed  its  merits  so 
emphatically,  says  much  at  once  for  his  critical  pereeptioa 
and  for  the  generosity  of  his  temper.  An  opinion  pro- 
claimed by  the  reiy  chief  of  the  Reetoration  literature 
could  not  but  prevail  among  the  contemporary  sduJara } 
auJ,  thaujh  ezeeration  of  the  Uind  and  unhanged  regicide 
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laid  not  eMiiif  jtmoDg  tb«  mmaMr  cti^cg,  ihe  gvieiml  vote 
WM  ihaX  }m  had  mohLy  ndmm^d,  bimself.  On*  oonse-. 
^i^enoe  of  bk  renewed  eelebritj  wm  that  Tinton  of  all 
n&ki  again  aonghtlum  out  lor  the  honour  of  hia  society 
and  oonTeraation.  Hia  obieare  hooM^in  ArtiUeiy  Walk, 
Bonhi)],  we  are' told^ became  an  attiaotioii  now,  ''much 
more  than  ha  did  deeire^"  for  tha  learned'  notabilities  of 
his  time. 

The  year  1669,  when  the  first  editian  o|'  Tiforadim  Lott 
had  been  completely  aold  ont»  andiiilton  had  reared  his 
second  £5  on  account  of  it»  may  be.  taken  as  thatime  of 
the  perfect  recognition  of  his  pre-emmenoe-  among  the 
English  poets  of  his  generation.  Qe.  was  then  sixty  years 
of  age;  and  it  is  to  about  that  year  that  the  accounts  that 
have  come  down  to  ns  <^  hu  personal  appearance  and 
habits  in  his  later  life  principally  refer.  They  describe 
him  aa  to  be  seetf  vreiy  other  day  led  about  in  the  streets 
in  the  Tidnity  of  his  Btmhill  residence,  a  slender  figure^  of 
middle  stature  or  a  little  lesi^  generally  dressed  in  a  grey 
doak  or  oYerooac^  and  weaiing  somatimes  a. small  silyer-. 
hilted  swoid^  eridently  in  feeble  health,  bat  still  look- 
ing yooBger  than  he  was,  with  his  lightish'  hair,  and  his 
fair,  rather  than  i^ed  or  pale,  complesdon.  He  would  sit 
in  his  garden  ac  the'  door. ot  his  honse^  in  warm- weather, 
in  theJame  kfaid.of  grey  oYerooat^  "iand  so,  as  well  as  in 
his  room^  receiTed  &e  Tisits  of.  people 'of  distingmshed 
parts,  as  wc^  as. quality.*  Within  dooii  he  was  usually 
dressed  iir  neat  black.  He  was  a  very  early  risor,  and 
▼ery  regnUr.ih  the  distribution «f  his  day,  spending  .the 
first  part,  to  hiii  midday  dinner,  always  in  his  own  room, 
amid  his  books;  with  a9  amanuensis  to.  read  for  him  and 
!  write  .to  his  dictation.  Music  was  always  a  chief  part 
:  of  lus  afternoon  aii4  OTening  relaxation,  whether  when  he 
was  by  himself  .or.  wheA  friends  were  with  him.  His 
manner  with  friends  Imd  Tisitpr^  was  extremely  courteous 
and  ailable,  with  just  a  shade'  ol  stateliness.  In  free  con- 
Tecsatjon,  either  at.  the  midday  dinner,  when  a  ..friend  or 
two  happened,  \j  rare  accident,  to'  be  present,- or  more 
habitually  in  tike  evening  and  at  the  light  supper  which 
concluded  ii,  he  was  the  life  and  soul  of  the  con^^iany, 
irom  his  ^'flow  of  suljeot'  and  his  >"nnaffected  dieerfcd- 
ness  and  civility,*  though  with  a  marked  tendency  to  the 
satiricaLand  sarcastic  in  his  criticisms  of  men  and  things. 
Tiud  tendency  to  the  sarcastio  waa  eoonected  by  some  of 
those  who  obseryed  it  with  a  pcieiiliarity  of  hii  voioa  or 
pronunciation.  '*  He  pronounced  the  letter  r  Very  hard," 
Aubrey  tells  us,  adding  Diyden's -note  on  the  sutject: 
" /«eerd  cofitfMt,  the  dog-letter,  a  certain  ugn'of  a  satirical 
wit.*  He  was  extremely  temperate  in  the  use  of  wine  or 
any  strong  liquors,  at  meals  and  at  all  other  tmies;'-ad<d 
when  sapper  was  orer,. about  nine  o'clock,  "he  smoked  his 
pipe  and  drank  a  glass  of  water,  and  went  to  bed.*  He 
suffered  much  from  soutythe  effects  of  *which  had  'become 
apparent  in  a  stiffening-  of  his  hands  and  finger-joints^  and 
the  recurring  attacks  ^wliich  in  its  acute  form  were  very 
painful  ]£s  i^vourite .  poets  among  the  Greeks  were 
Homer^and.the  Tragedians|;  especially  Euripides;  among 
the  Latins,  Virgil  and  Ovid;  among  the  English,  Speaser 
Aid  Shakespeam.  Among  1^  tUigUsh  contemporaries^  h^ 
thought  moeiliighly  of  Cowleiy.  He  had  ceased  to  attend 
any  churdi,  belmiged  to  no  rdigious  communion,  and  had 
no  religious  observances  in  his  family.  Hi*  reafon^  for 
this  were  *a  matter  for  curious  surmise  among  his  friendkj 
because  of  the  profoundly  religious  character  of  his  own 
mind;  but  he  does  iiot  seem  ever,  to  have  furnished  the 
applanation.  The  matter  became  of  less  interest  perhaps 
after  1669,  when  his  three  danghtera  ceased-  to  reside  with 
him,  having  been  sent  out,  at  considerable  expense,  '*to 
l^amr  some  curious  and  ingenious- sorts  of  manufacture  that 
are  pco|«r  lor'ivoniaa  to  Isaco,  particularly  embroideries 


in  gold  or  silver.*  After  that  the  household  in  Bunhlll 
consisted  only  of.  Milton,  his  wlfe^  a  single  maid-servant^ 
and  the  "man*  or  amanuensis  who  came  in  for  the  day.' 

Tlie  remaining  years  of  Milton's  life,  extending  through 
that  part  of  the  reijgn  of .  Charles  XL  which  .  figures  in 
English  history  under  the  name  of  ^  The  Cabal  Adniinistra^ 
tion,*  wereby  no  means  unproductive.  In  1669  he  pul>> 
lished^  under  the  title-  of  J^ccedeneeComtneneed  Grammar,  a 
small  English .  compendium  of  Latin 'grammar  that  had 
been  lying  among^.hi8  papers.  Li  1670  there  appeared,  in 
a  rather- handsome  form,  and  with  a  pipfixeid  .portrait  of 
him  by  Taithome,  done  from  the  life,  and  the  best  and 
most  authentic  that  now  exists,  his  History  of  Britain  tp 
th^  JTormatii  Ocnqttatf  being  all  that  he  had  been  able  to 
accomplish  of  hjs- intended  complete  history  of  England. 
In  1671.  there  followed  his  Paradias  Regained  and  Samson 
Affonistes^  bound  together  in  one  small  volume,  and  giving 
ample  proof  that  hia  poetic  genius  had  liot  exhausted  itself 
in  the  preceding  great  epic  His  only  publicatiqn  in  1673 
was  a  Latin  digest  of  Kamist  logic,  ehtiUed  Artis  Logical 
Plenior  Institutio,  of  no  great  value^  and  doubtless  from 
an  old  mandscript  of  his  earlier  days^  In .  1673,  at  a 
moment. when  the  growing  political  discontent  with  the 
government  of  Charles  IL'  imd  the  conduct  of  his  court 
had  biffst  forth  in  the  special  form  of  a  **Ko-Popery* 
agitation  and  outcry,  Milton 'ventured' on;  ihe  dangerous 
experimiant  of  one  more  political  pamphlet;  in  which,  under 
the  titie  0/  i'rue  Religion,  Heresy,  Schism,  Toleration,  and 
what  beslmeatu  may  be  used  against  the  growth  of  Popery, 
.  he  put  forth,  with  a  view  to  popular  acceptance,  as  mild 
a  version  as  possible  of  his  former  principles  on  the  topics 
discussed,.  In  the  same  year  appeared  the  second  edition 
of.  his'J/tfior  Poems,  Thus  we  reach  the  year  1674,  the 
last  of  Milton's  life.  One-  incident  of  that  year  was  the 
publication  of  the  second  edition  of  Paradise  Lost,  with 
the  poem  rearranged  as  now  into  twelve  books,  instead  of 
tiie  original  ten.  Another  was  the  publication  of  a  'small 
volume  containing  lus  Lat^n  Epistolst  FamUiaree,  together 
with  the  Prolusiones  Oratorim  of  his  student-days  at 
Cambridge^ — these  last  thrown  in  aa  a  substitute  for  his 
Latin  state  letters  in  his  secretaryship  for  the  Common- 
wealth and  the  Rro.tectorate,  the  printing  of  which  was 
stopped  by  order  from  the  Foreign  Office.  A  third  publicar 
tion  of  the  same  year,  and  probably  the  very  last  thing  dic- 
tated by  Milton,  was  a  translation  of  a.  Latin  document  from 
Foknd  relating  to  the.  recent  election  of  the  heroic  John 
Sobieski  to  the  throne  of  that  kingdom,  with  the  titie  A 
Dedaraiion  or  Letters  Patents  of  the  Election  of  this  present 
King  of  Poland,.  John  the  TJUrd.  It  seems  to  have  Been 
out  in  London  in  August  or  September  1674,  On  the  8th 
of  the  following  Novemte,  being  a  Sunday,  M;ilton  died, 
in  his  house  in  Bunhri^  of  "gout  struck  in,"  or  gout-fever, 
at  the  age  of  sixty-five  years  and  eleven  months.'  He  was 
buried,  the  next  Thursday,  in  the  church  of  St  Giles, 
Cripplegate,  beside  his  father,  a  considerable  concourse 
attending  the  funeral 

"  Befow  the  Restoration,  Milton,  .what  with  his  iuhetitance  from 
Ids  father,  what  with  the  ©pdal.  income  of  his  Latin  SMiretary^ip, 
most  have  been  a  main  of  Very  good  meane  indeed,  3ince  then, 
however,  TsrionaheaTy  losses,  and  the  cessation  of  all  official  mcome, 
had  greatly  reduced  hb  eeUte,  so  that  he  left  but  £900  (worth  abwt 
orQver  ^2700  now),  besides  furniture  and  household  goods.  By 
a  word-of .mouth  will,  made  in  preaence  of  his  brother  Chnstopher, 
be  had  bequeathed  the  whole  to  his  widow,  on  the  mound  that  ha 
had  dona  enough  already  for  his  "  undutiful  '  daughters,  and  that 
there  remained  for  them  his  interest  in  their  mother's  marna^ 
portion  of  £1000,  which  had  never  been  paid,  but  which  their 
lelaUree,  the  Powells  of  Forest  Hill,  wer«  legally  bound  for,  and 
were  now  in  circumstances  to  make  good.  The  daughters,  wita 
the  Powalls  proUbly  abetting  them,  went  to  law  with  the  ^dow 
to  npeet  the  will ;  and  the  decision  of  the  court  waa  that  they 
should  receire  £100  each.  With  the  £600  thus  left,  the  widowj 
afUr  seme  farther  stay  in  London,  retired  to  Ktntwich  m  iMr. 
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BfttlTt  ChttliiN.  Thtre,  ntpeeted  «■  s  ploni  ncaibtr  of  a  local 
Baptist  oonffTfgation,  she  lived  till  1727,  naTin^  MiiTiTad  har  hus- 
band fiftr.tnree  yean.  By  that  time  all  the  thrta  daughters  were 
also  dead.  The  eldeet,  Ann  Milton,  who  waa  somewhat  deformed, 
had  died  not  long  after  her  father,  having  married  '*a  master- 
harder,"  hut  loft  no  issue ;  the  second,  Maiy  Milton,  had  died, 
nnuiarried,  before  1694 ;  and  only  the  third,  Deborah,  sunriTed  as 
long  as  her  step-mother.  Having  gone  to  Ireland,  as  companion 
to  a  lady,  shortly  before  her  fatnePs  death,  she  had  married  an 
Abraham  Clarke,  a  silk-weaver  in  Dublin,  with  whom  she  returned 
to  London  about  1634,  when  they  settled  in  the  silk-weaving 
business  in  Spitalfields,  rather  sinking  than  rising  in  the  world, 
though  Utterlv  some  public  attention  was  raid  to  Deborah,  bv 
Addison  and  otners,  on  ner  father's  account  One  of  her  sons,  Caleb 
Clarke,  had  gone  out  to  Madraa  in  1703,  and  had  died  there  aa 
"parish-clerk  of  Fort  George  "  in  1719,  leaving  children,  of  whom 
there  are  some  faint  traces  to  as  late  as  1727,  the  year  of  Deborah's 
death.  Except  for  the  povsibility  of  further  and  untraced  descent 
from  this  Indian  grandson  of  Milton,  the  direct  descent  from  him 
came  to  an  end  in  his  granddaughter,  Elizabeth  Clarke,  another 
of  Deborah's  children.  Having  married  a  Thomaa  Foster,  a 
Spitalfields  weaver,  but  afterwards  set  up  a  small  chandler's  shop^ 
first  in  Holloway  and  then  in  Shoreditch,  she  dietl  at  Islington  m 
1764,  not  long  after  she  and  her  husband  had  received  the  proceeds 
of  a  performance  of  Cotnua  got  np  by  Dr  Johnson  for  her  benefit 
All  her  children  had  predeceased  her,  leaving  no  issne. — Milton's 
brother  Chrir|opher,  who  hsd  always  been  on  the  opposite  aide  in 

Eoliticfl^  rose  to  the  questionable  honour  of  a  judgeship  and  knight- 
oovl  in  the  latter  part  of  the  reign  of  James  11.  He  had  tnen 
become  a  Roman  Catholic,— which  religion  he  profssssd  till  his 
death  in  retirement  at  Ipswich  in  1692.  Dcacendanta  from  him 
are  traceable  a  good  way  into  the  18th  century.— Milton*8  two 
nephews  and  pupila,  Edward  and  John  Phillips,  both  of  them  known 
aa  ousy  and  clever  hack-authors  before  their  uncle's  death,  continued 
the  career  of  hack  authorship,  moat  industriously  and  variously, 
though  not  very  prosjieroasly,  through  the  rest  of  their  live^  Edwsrd 
in  a  more  repntaole  manner  than  John,  and  with  mora  of  enduring 
allegiance  to  the  memory  of  hia  nnda.  Edward  died  about  1695  ; 
John  was  alive  till  1706.  Their  half-sister,  Ann  Anr,  the  only 
daughter  of  Milton's  sister  by  her  second  husband,  had  manied, 
in  1673,  a  David  Moore,  of  Sayes  House,  Chertaey ;  and  it  haa  so 
happened  that  the  most  flouriftbing  of  all  the  lines  of  descent  f^m 
the  poet's  father  is  in  this  Agar-Moore  branch  of  the  Miltons. 

Of  maaaea  of  manuscript  that  had  been  left  by  Milton,  some  portions 
saw  the  light  posthumously.  Prevented,  in  the  laat  year  of  hia 
life,  aa  haa  been  mentioned,  from  publishing  his  Latin  StaU  L*Uer$ 
in  the  same  volume  with  his  Latin  FamiHnr  Epistfes,  he  had  com- 
mitted the  chsrce  of  the  StaU  LetUn.  preiwrrd  for  the  press,  together 
with  the  completed  manuscript  of  his  Latin  Tnatist  t^  Chriatian 
Doetrim,  to  a  voung  Cambridge  scholar,  Daniel  Skinner,  who  had 
been  among  the  last  of  his  amanuenses,  and  had,  in  fact,  been 
employed  by  him  specially  in  copying  out  and  arranging  those  two 
important  MSS.  Negotiations  were  dn  foot,  after  Milton*B  death, 
between  this  Daniel  Skinner  and  the  Amsterdam  printer,  Daniel 
Elsevir,  for  the  publication  of  both  MSS.,  when  the  English  Govern- 
ment interferea,  and  the  MSS.  were  sent  back  by  Eliavir,  and 
^rown  aside,  aa  dangerooa  rubbiah,  in  a  cupboaid  in  the  State 
Paper  OAca.  Meanwhile,  in  1676,  a  London  bookseller,  named 
Pitt,  who  had  somehow  got  into  his  possession  a  less  perfect,  but 
itill  tolerably  complete,  copy  of  the  StaU  LttUr$,  had  brought 
oat  a  sorreptitioua  edition  of  tham,  under  the  title  LUtrm  Pnud^' 
SmoliM  Anglieani,  luoum  CnHMoelli,  nomttu  el  juatu  conMriptm. 
Ko  other  poathnmous  publication  of  Milton's  appeared  till  1631, 
>hen  another  bookseller  put  forth  a  slight  tract  entitled  Mr 
J»hn  Miilton*»  Character  qf  th§  Lang  Parlianuni  and  AmtnMf  ^f 
DMnet,  conaiating  of  a  page  or  two,  of  rather  dubiona  aothen* 
tidty,  said  to  have  been  withheld  from  hia  HUtory  ^f  Britain  in 
the  edition  of  1670.  In  1682  appeared  A  Britf  Hiatory  qf  Moaeirria 
and  Qf  other  leaa-knoim  Countrits  lying  eastward  qf  Jtuaaia  aa 
far  aa  Cathay,  undoubtedlv  Milton's,  and  a  specimen  of  thoaa 
proee  compilations  with  which  he  sometimes  occupied  his  leisure. 
Of  the  fate  of  his  collections  for  a  new  Latin  DieHonary,  which  had 
awelled  to  threa  folio  volomes  of  MS.,  all  that  ia  known  is  that, 
after  having  been  used  by  Edward  Phillipa  for  soma  of  Aitpedagogio 
books,  they  came  into  the  hands  of  a  eommittea  of  Oambrictn 
scholars,  and  were  used  for  that  Latin  dictionary  of  1693,  called  l%a 
Cambridga  Dictionary,  on  which  Ainsworth's  Dictionary  and  all 
subsequent  Latin  dictionaries  of  English  manufaetura  have  been 
baaed  In  169fl  there  was  published  in  threa  folio  volnmea,  under 
the  editorship  of  John  Toland,  the  first  collective  edition  of  Milton's 
prose  works,  professing  to  have  been  printed  at  Amsterdam,  though 
really  printed  in  London.  A.  very  interesting  folio  rolnma,  pub- 
lished in  1743  by  "John  Nickoils,  Junior,'^  under  the  tStla  of 
Originai  Lattara  and  Papara  qf  StaU  addraaaad  to  Oliver  Cromwell, 
eonsista  of  a  number  of  intimate  Cromwellian  documenta  that  had 
mnahow  coma  into  Milton's  possession  immediately  after  Cromwell's 
vsath,  and  wars  left  by  him  conftdaiitiaUj  to  tha  Qnakar  BUwood. 


Finally,  a  ehanea  seareh  In  tha  London  Btala  Pftper  Office  in  lt2t 
having  discovered  the  long-lost  parcel  eontainingtha  MS&  of  Mil- 
ton's Latin  State  Lettera  and  hia  Latin  Treatiaa  qf  Chriatian  Dodrinc^ 
as  these  had  been  sent  back  from  Amsterdam  a  hundred  and  fifty 
years  before,  the  TretUiaa  on  Chriatian  Doctrine  wss,  by  the  command 
of  Oaorga  IV.,  edited  and  pabliahed  in  1826  by  the  Bav.  a  R. 
Sumner,  keeper  of  the  Royal  Library,  and  afterwarda  bishop  of 
Winchester,  under  the  title  of  Joannla  MUtoni  Angli  De  Doctrina 
Chriatiana  Lihri  Duo  Poathumi.  An  English  translation,  by  tha 
editor,  was  published  in  the  same  ^ear. 

Information,  rather  than  criticiam,  haa  asemea  proper  in  foch 
an  article  aa  the  present  What  little  of  doaing  remark  is  necassary 
will  beat  connect  itaelf  with  the  obvious  fact  of  the  division  of 
Milton's  literary  life  into  three  almoat  mechanically  distinct  periods^ 
vis.: — (1)  the  time  of  hb  youth  and  minor  poems,  (2)  his  middia 
twenty  years  of  proaa  polamiea,  and  (8)  tha  time  of  hia  la^r  Mnaa 
and  greater  jiocma. 

Had  Milton  died  in  1640,  when  he  was  in  his  thirty-second  rear, 
and  had  hia  literary  remains  been  then  collected,  he  would  nave 
been  remembered  aa  ena  of  the  beat  Latiniata  of  his  generation  and 
ona  of  tha  moat  ezquiaita  of  minor  Eogliah  poeta.  In  the  lattai 
character,  mora  particularly,  ha  would  havf  taken  his  plsce  aa  one 
of  that  interesting  group  or  series  of  English  poets,  coming  in  tha 
next  forty  years  after  Sjionscr,  who,  because  they  all  acknowledxred 
a  filial  reUtiotiship^  to  Siienser,  may  be  called  collectively  'rha 
Spenseriana.  In  tbia  croup  or  series,  counting  in  it  such  other  traa 
poets  of  tha  rsigna  of  Jamea  I.  and  Charlea  I.  as  Phineaa  and  Gilaa 
Fletcher,  William  Browne,  and  Druinmond  of  Hswthomden,  Milton 
would  have  been  entitled,  by  the  small  collection  of  pieces  he  had 
left,  and  which  would  have  Included  hia  Oii  oa  lA^  Kaiimiy,  hia 
LAllegra  and  II  Penaeroao,  hia  Comua,  and  hia  Lyeidaa,  to  rcoogni- 
tion  aa  indubitably  the  very  higheat  and  finest  There  was  in  aim 
that  peculiar  S|ienseriau  something  which  might  be  regarded  aa  the 

IMetio  faculty  in  its  essence,  with  a  closeness  and  perfection  of  verbal 
inish  not  to  be  found  in  the  other  Spenserians,  or  even  in  the 
maatar  Himaelf.  A  very  discerning  critic  micht  have  gone  detpCT, 
aa  we  can  now.  Few  as  the  piecea  ware,  ana  owning  diacipleahip 
to  Spenser  as  the  author  did,  he  waa  a  Spenserian  with  a  differw 
enca  belonging  to  his  own  constitution,— which  prophesied,  and 
indeed  already  ezhibitMl,  tha  passage  of  English  poetrv  out  of 
the  Spanaerian  into  a  kind  that  might  ba  called  the  Miltonla 
Thia  MUtonio  something,  distingniahin^  tha  new  poet  from  other 
S|)enserian%  was  more  than  mere  perfection  of  literary  finish.  Itcoo- 
siated  in  an  avowed  consciousness  already  of  the  m  magna  aMffii- 
mm,  "  the  month  formed  for  great  ntterancea,"  that  eonaciouanasB 
nating  on  a  prcoliar  anbetratum  of  personal  character  that  had 
occaaioned  a  new  theory  of  literature.  "  Ha  who  would  not  ba 
fruatrate  of  his  hope  to  write  well  hereafter  on  Isudablathingaoo^t 
himself  to  be  a  true  poem  **  was  Milton's  own  memorable  ezprcssKm 
afterwarda  of  the  pniiciple  that  had  taken  possession  of  him  from  his 
eariiest  daya;  and  thia  principle  of  moral  manliness  aa  tha  tros 
foundation  of  high  literary  alTort,  of  the  inextricable  identi^  of  all 
literary  prodnctiona  in  kind,  and  their  coeauality  in  worth,  w)th 
the  personality  in  which  they  have  tlieir  origin,  might  have  been 
detected,  In  mora  or  less  definite  ahape,  in  all  or  most  of  tha  minor 
poema.  It  ia  a  apedflo  form  of  that  general  Platonic  doetiina  of  tbt 
lavindbOity  of  virtue  which  ttina  throagh  hia  Commit  and  vhidi 
ia  aummad  ap  In  tha  Miltoaio  motto  of  tha  doaing  Unas:— 
•*  Mortals  Ikat  voald  follav  no. 

Lava  Vlrtoe :  ahe  ataM  ia  fraa. 

Aa  eaa  taach  ya  bow  to  ellnb 

BlRtier  than  tiM  apheiy  chlaa ; 

Or,  If  Vlftaa  faabla  vera, 

BaaTtt  fcaaU  woaM  rtoop  to  bcr." 
That  a  youth  and  early  manhood  of  anch  poetical  promise  ahoold 
have  bean  anccaedod  by  twenty  yaara  of  all  but  inceaaant  proaa 
polemics  haa  been  a  mattar  of  ramt  with  many.  Whv  •faanld 
tha  author  of  C&mw  and  XycMoi,  initaad  of  keeping  to  tha  poatia 
craft,  have  employed  himsdf  for  twenty  ^ears  ia  the  drudgaiy  and 
turmoil  of  pross  ^lamphlateering  on  queationa  of  church  and  stat^ 
with  nothing  in  versa  to  glitter  acroaa  tha  long  moraas  hot  a  aHght 
chain  of  bicgrajihical  and  hUtorieal  aonnatet  Surdr  thia  k  a 
moat  shallow  and  moat  nnnaasnUna  judgment  Is  nothlog  doa  to 
Milton'a  own  azidanation  of  tha  rsaaona  that  draw  him,  at  tha 
beginning  of  the  EnglUh  Revolution,  oat  of  hia  Utaraiy  nroMetiaDd 
dreaninga.  Into  active  partisanahip  with  the  cauaamhfchhtt  reason 
favouiad  ?  Hear  what  he  asya  would  have  bean  tha  rsproaehof  hia 
own  oonsdanoa  to  him,  avaning  and  nMmlng.  if  ha  had  Mstamed 
from  Buch  partisanahip  and  paiditad  in  hia poaUo  privaCT.  '•«» 
and  Isisnia  was  given  thea  for  thy  retired  thoughte  ootof  tta  twaal 
of  other  men.  Thou  hadst  tha  dfliganee,  tha  parte,  the  langoaga 
of  a  man.  If  a  rain  anbject  wars  to  ba  adorned  or  teotiflad;  bjj, 
whan  the  causa  of  God  and  Hia  dinrdi  wm  to  b«  pl«iJ«4fcr  ^fch 
purnosa  that  tongue  waa  aivaa  thea  whioh  thou  haat,  0«i  "f»«^ 
If  Ha  could  hear  thy  voTce  among  Hia  asaloua  asrvante,  but  thoa 
wert  dumb  aa  a  baaat :  ftrom  fc^fw'ofwl  *•  J?»»*  7J**^  S!?t2?? 
brutish  dlenca  hath  made  thaa."  Or.  If  thia  ahoold  U  in  too  Ugh  « 
•tnia  for  thaordlaair  modam  apprdieailoii»  bm^  not  ana  a^  bmo 
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anp^f  Wht/lhK  stteh  oontroimmal  work  oa  HUton  did  plug* 
Into,  ud  Mntrtit  la  for  ttnnty  jeara,  was  onworthy,  after  all,  ol 
Aim  or  hta  povan  t  Do  not  handrads  of  men,  aoeonntad  amoae 
tha  ablaat  in  tha  world,  apand  thair  liTaa  praoiaalj  in  raoh  work 
of  aontrorarij  on  oontamporanr  qtuationa :  and  ara  not  aomo  of 
tha  man  of  noblait  rapntation  u  tha  world'a  hlatory  romambarad 
for  Botbinf  alia  f  If  Borka,  wboaa  wbola  pabUo  oaraar  conaiatad 
in  a  anooaaaion  of  apaaobaa  and  pampblati,  ia  lookad  baek  npoa 
aa  ona  of  tha  graataat  man  of  bia  oantorr  on  thair  aocoont,  wb j 
•boold  thaia  ba  anob  raipat  orar  tba  fMt  that  MQton,  after  baving 
bean  the  aatbor  of  Oomua  and  Xyeidot,  baoama  for  a  time  tba  prose 
orator  of  Ait  earlier  and  mora  tomnltaooa  ffeneratton  t  Tba  tratb  ia 
that  it  ia  not  bia  ezcbaage  of  poatrr  zor  proaa  oratory  that  ia 
ol^ljeeted  to,  eo  mnob  aa  tba  nature  of  bia  proea  oratory,  tba  aide  ba 
took,  tba  opiniona  ba  adTooated.  Engliab  aobolanbip  and  Engliab 
Uteraxy  critieiim  baTO  not  yet  anmoiantly  recoTered  from  tbat 
inbarited  ayeopbaney  to  tba  Beatoration  wbicb  baa  eorered  witb  a 
eload  the  praoediog  twentr  yeaia  of  tbe  "Great  BebeUion,"  roting 
tbat  period  of  Ei^iab  matory  to  ba  nnnapeetaUe,  and  all  ita 
nbenomena  of  Preabyterlaniam.  tbe  Solemn  Leagae  and  OoTenant, 
Tadependeney,  tbe  eecta,  Engliab  repnblioaaiam,  Itc,  to  be  matters 
of  obeolete  jaigon,  lees  worthy  of  attention  than  a  Boman  agrarian 
law  or  tbe  namee  of  Horace'e  mistreseea.  Wben  thia  nna^olerly 
atate  of  tamper  baa  paeaed,  tbere  will  be  lesa  dispoaition  to  distin- 
cnidi  between  Milton  aa  tbe  poet  and  Milton  aa  tbe  proee  writer, 
while  eome  mar  recognize,  with  the  avidity  of  asaent  and  partisan- 
abipk  the  fi^t  that  there  are  in  MiIton*e  prose  writings  notions  of 
moeb  Talae  and  eonse(|aenee  tbat  bare  not  yet  been  abeorbed  into 
the  Enfflisb  political  mmd,  there  will  be  a  general  agreement  at  least 
aa  to  the  importance  of  those  paropblets  historiosllT.  It  will  bo 
peroeiTsd  tbat  be  was  not  only  tbs  greatest  pamphleteer  of  his 
fetation,  bead  and  shoulders  abore  the  rest,  out  aleo  that  tbere 
18  no  liib  of  tbat  time,  not  eren  Cromwell's,  in  which  tbe  history 
of  the  great  Berolation  in  its  snooeesiTe  phases,  so  far  aa  tbe  deep 
onderlying  ideas  axid  specolations  were  concerned,  may  be  more 
intimately  and  instruetiyely  studied  than  in  Milton'a  Then,  on 
merely  literary  grounds,  what  an  interest  in  those  proee  remains  1 
Not  only  of  bis  Areopagitica,  admired  now  so  unresanredlT  beoauee 
ita  maiu  doctrine  baa  become  axiomatic,  but  of  most  of  bia  other 
iiam]>bletB,  even  those  tbe  doctrine  of  which  is  least  popular,  it  may 
DO  said  confidently  that  they  answer  to  his  own  definition  of  "  a 
good  book/'  bf  cootaining  eomehow  "the  preoioua  life>blood  of  a 
master-spirit*'^  From  tbe  entire  eeiies  tbere  might  be  a  oolleotion 
of  apsoimana,  unequalled  anywhere  else,  of  tbe  capabilitiee  of  that 
older,  grander,  and  more  elaborate  English  prose  of  which  the 
Eliaabethatts  and  their  immediate  aucoeeeora  were  not  ashamed, 
tbongb  it  has  fallen  into  disrepute  now  in  comparison  with  the 
easier  and  nimbler  proee  which  came  in  with  Drjrden.  "Sot  will 
readera  of  MUton'a  pampbleta  oontinne  to  accept  tbe  hackneyed 
oboenration  tbat  bia  genina  waa  destitute  of  humour.  Though  his 
prsTailing  mood  was  the  severely  earnest,  there  are  pagee  in  bia 
proee  wntinga^  both  Engliab  and  Latin,  of  tbe  meet  laughable 
nony,  reaching  soraetimee  to  outrageous  iSuce,  and  some  of  them 
as  worthy  of  the  name  of  humour  es  anything  in  Swift  Here, 
however,  we  touch  on  what  ia  the  wont  feature  in  some  of  tbe  proee 
pAmpblets,~thoir  measureleee  ferocity,  their  boandlese  licence  in 
personal  eourrility.  With  all  allowance  for  the  old  custom  of  those 
dAya,  when  controversy  was  iar  more  of  a  life-and*death  businesa 
tbau  it  18  now,  as  well  aa  for  the  intrinsic  soundness  of  Milton's 
rmlo  of  always  discerning  the  man  behind  tbe  book,  it  is  imp|oesibIe 
for  the  meet  tolerant  of  modem  readera  to  excuse  Milton  in  this 
zmect  to  the  full  extent  of  his  delinquencies^ 

while  it  is  wrons  to  regard  Milton's  middle  twenty  years  of 
proee  polemics  aa  a  degradation  of  his  genius,  and  while  the  fairer 
oontention  might  ba  that  the  youthful  poet  of  Comtu  and  Lyciioi 
actually  promoted  himself,  and  became  a  more  powerful  agency  in 
the  world  and  a  more  intereating  object  in  it  for  ever,  by  consent- 
ing to  lay  aside  his  '*  ainffinff  rooea  "  and  spend  a  portion  of  bis  life 
in  great  proee  oratory,  woo  aoes  not  exult  in  the  faot  tbat  such  a 
life  was  rounded  off  so  miraculously  at  tbe  olose  bv  a  final  stage  of 
compulsory  calm,  when  tbe  *'  singing  robes  "  oould  be  resumed,  and 
JRif«dMe  Lett,  Parodist  JRigainsi,  and  Samaon  AgonitUt  oould  issue 
in  snocession  irom  tha  blind  man's  ohambarf  Of  tbese  three 
poema,  and  what  they  reveal  of  Milton,  no  need  here  to  apeak  at 
length.  Paradrn  Lott  ia  one  of  the  few  monumental  works  of  tba 
yraSd,  witb  nothing  in  modem  epio  literature  comparable  to  it 
except  tbe  great  poem  of  Dente.  This  ia  beet  peroeived  by  those 
who  penetrate  beneath  the  beautiea  of  tbe  merely  terreatrial  portion 
of  tbe  atory,  and  who  recognise  tba  coherence  and  tba  splendour  of 
that  raat  aymbolio  pbantaamagory  by  wbiob,  throuffh  the  ware  in 
bearen  ana  tha  anbsequent  revenge  of  tha  azpellea  arobangel,  it 
pajnta  forth  tha  connexion  of  tba  whole  visible  unlveraa  of  buman 
ongniaanea  and  bistory  witb  tba  trandar,  pre-axistin|^  and  still 
environing  world  of  tba  eternal  ana  inoonoafvabla.  To  tbis  great 
epio  Paraditt  JUffoimtd  ia  a  asqnaL  and  it  ongbt  to  ba  read  aa  such. 
,Tba  iMBnd  tbat  Milton  preferred  tba  iborter  epio  to  tba  larger  ia 
fdti  uiMiiaet    AH  tbat  ia  antbantio  on  tba  rettlaot  ia  tba  itata* 


mant  by  Edward  PbOlips  that,  i^en  it  waa  reported  to  bis  uncle 
tbat  tba  aborter  apic  was  "generally  censured  to  be  much  inferu» 
to  tha  otbar,"  ba  "oould  not  bear  witb  patience  any  such  thing. 
Tba  beat  eritloal  Judgment  now  confirma  Milton's  owh,  and  pro- 
noanoaa  Paradtm  Stgaimd  to  be  not  only,  within  the  possibilitiee 
of  ita  briefer  tbame^  a  worthy  aequel  to  Pmradim  Lott,  but  also  one 
of  tba  moat  edi^rtng  and  artiatieally  perfeet  poems  in  any  language. 
FinaUyi  tha  poem  in  which  Milton  bade  farewell  to  the  Mum,  and 
in  wbkb  ba  raverted  to  tbe  dramatie  form,  ,prove8  that  to  the  very 
end  bia  right  band  bad  loat  none  of  ita  power  or  cunning.  Sanuon 
AffonislulB  tbe  meet  powerfol  drama  in  our  language  after  tbe 
aevere  Greek  model,  and  it  baa  tha  additional  interest  of  being  so 
oontrived  that,  witiiout  etrain  at  any  one  poin^  or  in  an^f  one  par- 
ticular, of  tba  atriotly  objective  incidenta  of  the  Biblical  siory 
which  it  enshrines^  it  is  yet  ^e  poef  s  own  epitaph  and  his  eon- 
danaed  autobiography.  AU  in  all,  now  that  those  three  great 
poama  of  Milton'a  later  life  have  drawn  permanently  into  their 
company  the  beautiful  and  more  dmple  perfomiances  of  his  youth 
and  early  manhood,  eo  that  we  have  all  nia  English  poetry  under 
view  at  once^  the  reault  has  been  that  thia  man,  who  would  have 
bad  to  be  remembered  independently  ea  the  tjrpe  of  English  magna- 
nimity and  political  courage,  ie  laurelled  also  as  the  supreme  poet 
of  bia  nation,  witii  the  ain^e  exception  of  Shokesnearo. 

Moeb  light  is  thrown  upon  Muton's  mind  in  bis  later  life,  and 
even  upon  the  poems  of  tbat  period,  by  bis  posthumous  Latin 
TnaHm  nf  Ckriaiian  Doeirifu,  It  differe  from  aU  his  other  prose 
writings  of  any  importance  in  being  cool,  abetraot,  and  didactic 
Profeeeing  to  be  a  system  of  divinity  derived  directly  from  the  Bible, 
it  is  really  an  exposition  of  Milton's  metaphysics  and  of  his  reasoned 
opinions  on  all  questions  of  philosophy,  ethics,  and  politics.  Tba 
general  effect  ia  to  show  tha^  though  he  ia  rightly  re^rded  as  tbe 
very  genius  of  English  Puritanism,  its  representative  port  and 
idealist,  yet  be  waa  not  a  Puritan  of  what  mav  be  called  the  first 
wave,  or  that  wave  of  Cslvinistie  orthodoxy  which  broke  in  upon 
the  abeolutiam  of  Cbarlea  and  Laud,  and  eet  tbe  English  Bevolu- 
tion  agoing.  He  belonged  distinctly  to  that  larger  and  more  per- 
sistent  wave  of  Puritanism  which,  passing  on  through  Inde- 
pendency, included  at  length  an  endless  variety  of  sects,  many  of 
them  rationalistio  and  freo-thinking  in  tbe  extreme,  till,  checked 
by  the  straita  of  the  Beatoration,  it  nad  to  contract  its  volume  for 
a  while,  and  to  reappear,  so  far  aa  it  could  reappear  at  all,  in  the 
new  and  milder  guise  of  what  boa  ever  since  been  known  as  Englidi 
Liberalism.  7or  example,  the  treatise  ebows  that  Milton  in  hie 
later  life  waa  not  an  orthodox  Trinitarian,  but  an  anti-Trinitarian 
of  that  high  Arian  order,  counting  Sir  leaac  Kowton  among  its 
subsequent  English  adherents,  which  denied  the  coessentioli^  or 
ooequality  of  Christ  with  absolute  Deitv,  but  regarded  him  as  clothed 
with  a  certain  derivative  divinity  of  a  nigh  ana  unfathomable  kind. 
It  ehowa  him  also  to  have  been  Arminian,  rather  than  Calvinistic, 
in  bis  viewa  of  free  will  end  predestination.  It  shows  him  to 
have  been  no  Sabbatarian,  like  the  Puritans  of  the  first  wave, 
but  most  strenuously  anti-Sabbatarian.  Indeed  one  of  its  doctrines 
is  tbat  the  Decalogue  is  no  longer  the  standard  of  human  morality, 
and  that  Christian  liberty  is  not  to  be  bounded  bv  its  prohibitions 
or  by  any  sscerdotal  code  of  ethics  founded  on  tlieso.  Hence,  in 
the  treatise,  not  only  a  repetition  of  Milton's  views  on  the  mar- 
riage subject  and  of  othe^  peculiar  tenete  of  his  that  had  been  act 
forth  in  his  namphlets,  but  some  curioxu  and  minute  novcltiee  of 
opinion  beaiaea  By  far  the  most  important  revelation  of  the 
treatise,  however,  consists  in  tbe  veir  deflnite  etotemeut  it  makes 
of  Milton'e  metaphysical  creed  and  of  the  connexion  of  that  creed 
in  his  mind  witn  the  revealed  theology  of  Christianity.  WhDe, 
ontologically.  he  starts  from  a  pure  epiritualistio  theism,  or  from 
the  notion  of  one  infinite  and  eteinal  Spirit  as  the  self-subsisting 
God  and  author  of  all  being,  oosoiologically  his  system  is  that 
of  a  pantheistic  materialism,  which  conceives  all  the  present  uni- 
verse, all  that  we  call  creation,  as  consisting  of  diverse  modifications, 
inanimate  or  animate,  of  one  primal  matter,  which  was  originally 
nothing  else  than  an  efflux  or  emanation  from  the  vary  substance 
of  God  Angels  and  men,  no  less  than  tbe  brate  world  and  the 
things  we  call  lifeless,  are  formations  from  this  one  original  matter, 
only  in  higher  deffrees  and  endowed  with  soul  and  free  will 
Hence  anv  radical  distinction  between  matter  anjl  spirit,  body  and 
soul,  ia,  Milton  holds,  falladoua.  The  soul  of  man,  he  holds,  is 
not  something  distinct  from  the  body  of  man  and  capable  of  existing 
apart»  but  is  actually  bound  up  with  the  bodily  organism.  There- 
fore, when  tbe  body  dies,  the  soul  dies  also,  and  the  whole  man 
oeasea  to  exiat  The  immortality  revealed  in  Scripture  ia,  therefore, 
not  a  continued  existence  of  the  soul  in  an  immaterial  condition 
immediately  after  death,  but  a  miraculous  rsvival  of  tbe  whole  man, 
loul  and  body  together,  at  the  resurrection,  after  an  intermediate 
Bleep.  In  anch  a  reanrraotion,  with  a  final  judgment,  a  reign  of 
Obristv  and  a  glorification  of  the  saints  in  a  new  heaven  and  a  new 
earth,  Milton  declares  bis  absolute  belief.  But,  indeed,  throughout 
tbe  treatise,  witb  all  ita  differences  Aom  tbe  orthodox  intenreta- 
ttona  of  the  Bible,  notbing  ia  more  remarkable  than  tbe  profonnd- 
nau  of  tba  raTaranoa  avowed  for  tba  Bible  itaalt    Iba  vary  initial. 
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principle  of  th«  trcatlM  U  that,  u  the  fiilile  it  a  r«r«latioa  from 
Uod  of  thin;;*  that  man  conld  not  havo  round  6at  for  Hiinstlf,  all 
that  tiie  Uiblo  sayi  on  anjr  mattar  ia  to  be  accepted  iinplicillj,  in 
tlio  pUin  aonae  of  the  wonla,  and  without  sophistication,  howeror 
strange  it  mar  teem  to  the  natural  human  reason.  Hence,  in  all 
those  essentials  oT  Christianitr  which  eonaitt  in  the  doctrines  of 
tho  fall  of  man,  atonement  by  Christ,  and  restoration  and'tanctiftca- 
tion  through  Chriat  onljr,  Mflton  it  at  ona  with  the  ^^eat  bodv  of 
C'hristiaus.  Altogether,  what  the  traatiae  makea  clear  u  that,  whila 
Uilton  was  a  moat  fenrid  thaitt  and  a  ganniue  Chriatiao,  beliaring  in 
the  Bible,  and  Tdnlog  tha  BibU  orar  all  the  other  books  in  tha 
world,  he  waa  at  tha  aama  time  ona  d  tha  moat  infrapid  of  Engliah 
thinkera  and  theologian!. 

For  farther  InTermatloa  refereMe  auf  be  asade  to  Massea's'  Uf  ^  BiiUm 
\td  SUi«rf  ^fkU  Tim*,  t  ToliL  aU>-M),  and  to  his  edlUons  of  MtheB's  FtHeai 
11  orii  (Cambridge  edltloa  la  t  Tols..  1874,  sad  smaltor  t  vel.  ed.,  ISSS).  ss  weU  as 
to  Todd's  rartontm  .edlHoa  of  the  ^eeMeo/  W9rk$.  with  Life  (fth  ed.,  ISfliV  to 
Kolchtlor't  Lift,  Optmtom*,  mmd  WHtimM  tf  MUfm  (ItM).  to  MUtm  mU  MHm 
Xttu  bjr  AUrad  Stoni  (1S77-T9),  and  to  SCr  Mark  Pattiscm'i  MUt9m  la  Mr  Moctojr's 
Mfles  itf  "  EnxlUh  Writora."  CoUecUre  edlttoas  ef  the  proie  works  since  that 
of  K9S  ar«-^rmmoiu't  (7  rols..  1801V.  Ptokerlng'B.wUb  Li/*  bf  Ifltlerd  (8  vela., 
prose  imd  rervo  tocothor,  ISai) ;  tad  8t  Jeha'i,  la  Boha's  8tond«rd  Ubrarr  <* 
rolk.;i»4»-m  Tlili  bit  Indadts  a  rsTlsed  edHton  of  Blahoo  Somner't  trenila* 
Moa  of  tl)e  TrmttiM  *f  Chr4»ttam  D*€tHma,  eriffUiallj  pmbltohed  ka  IBSI.  (D.  MA.) . 

'  MILWAUKEE,  the  largest  city  in  the  State  of 
WiBconsiii,  United  States,  is  situated  on  the  west  shwe  of 
Lake  Michigan,  100  miles  north  of  its  southern  end,  30 
miles  north  of  Chicago,  and  1000  miles  north-srest  of  New 
York  by  rail  in  43*  3^  N.  Jat,  87*  06  W.  long.  (44  min. 
W.  of  'Washington).  The  shore  of  the  lake  is  600  feet 
above  the  lerel  of  the  sea. 

The  Milwaukee  and  Menomonee  rireci'  nniU  in  the 
centre  of  the  business  portion  of  the  city,  about  half  a 
mile  from  their  entrance  to  Lake  Michigan,  where  they  are 
joined  by  a  third  and  smaller  stream — the  Kinhlkinnic. 
A  bay  6  miles  from  cape  to  cape,  and  3  miles  broad. 
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Plan  of  MUwankaau 


Stretches  in  front  of  the  cit]^, -which  commands  a  &e  water 
▼ie^  the  ground  rising  along  the  .shore  80  feet  abore  the 
lerel  of  the  lake,  then  gradually  sloping  ^westward  to  the 
Milwaukee  rirer,  and  again  ijaing'  on  the  west  andjiorth 
to  a  height  of  125  feet  .Hio  gr<^nd  alsa  risM  to  a  com- 
manding deration  south  of  the  Tallmr  of  the  Ifenomonee. 
Few  cities  pressot  so  ma&y  natatt-iitteetioitf  of  ntc^ 


OS  indeed  its  Indian  name  indicates  ("  the  beautiful  hollow 
or  bay");  and  art  has  added  to  nature.  In  the  residence 
parts  of  Jhe  city  there  are  miles  of  avenues  from  70  to  100 
feet  wide,  lined  on  both  sides  with  ehns  and  maples,  be- 
hind which  stand  haadsome  houses  with  spacious  lawns, 
fountains,  and  evergreens,  giving  the  appearance  of  a  con- 
tinuous park.  The  material  used  for  building  is  largely 
the  cream-coloured  brick  made  in  the  vicinity,  from  which 
Milwaukee  is  sometimes  called  the  **  Cream  City;"  The 
climate,  tempered  by  the  great  kke,  is  remarkably  pleasant 
and  healthy.  The  mean  temperature,  as  shown  by  the 
records  of  twenty  years,  is  46*-7  Fahr.  The  coldest 
moutii  is  January  (average  22'-37),  the  hottest  July 
(70*'4).»  During  the  last  nine  years  the  average  death- 
rate  has  been  but  20  per  1000,  showing  it  to  be  one  of  the 
healthiest  of  American  cities.  Besides  a  full  con^lement 
of  the  usual  religious  and  charitable  inAtitutibhs,  therd  is 
a4Joining  the  city  the  national  home  for  disabled  United 
States  volunteer. soldiers,  consisting  of  several  buildings 
situated  in  grounds  of  400  acres  extent,  which  serve  the 
purpose  of  a  xuty  park.  There  are  numerous  lodges  be- 
longing to  the  freemasons  and  other  guilds ;  and  the  l^imers* 
societies,  which  embrace  a  large  membership  and  own  some 
valuable  b^ildings,  have  done  much  to  create  and  keep  up 
the  practice  of  athletic  exercises  among  the  citizens.  Two 
excellent  musical  societies  are  also  established  here. 

Before  the  year  1835  Milwaukee  was  known  only  as 
an  Indian  trading-post  occupi^  by  a  Frenchman  named 
Solomon  Jnnean.  who  is  generally  spoken  of  as  the  founder 
of  the  city.  '  The  total  inhabitants  in  1838  numbered  only 
700;  in  1840  there  were  1712;  but  in  1846  the  popula- 
tion amounted  ,to  9666,  in  1850  to  20,061,  in  1855  to 
30,118,  in  1860  to  45,246^  in  1870 ta  71,440,  and  in  1^80 
to  115,578  (57,4t5  males,  58,103  females).  In  1882  the 
population  was  estimated  at  130,000, — more  than  one 
half  of  them  of  foreign  parentage^  a  very  large  migority 
being  Germans.  Notwithstanding  the  multitude  of  nation- 
alities represented  in  the  population,  there  are  few  cities 
more  orderly  and  law-abiding,  the  number  of  police 
employed  bung  less  than  one  lor  every  1500  Inhabitantik 
Another  feattrre  worthy  of  mention  is  tiie  large  proportion 
of  families  who  own  their  own  hoosei^  and  this  is  true  not 
only*  as.  to  the  mercantile  and  professional  classes^  but 
especially  as  to  the  labouring  population.  Although  the 
grain  trade,  formerly  Very  large  here,  has  now  greatly 
diminished,  the  growth  and  prosperity  of  the  city  have  not 
materially  suffered,  owing  to  the  development  of  manu- 
facturing industries,  for  which  the  low  rents,  healthy  cliinate^ 
and'  advantageous  location  make  it  well  adapted.  About  a 
sixth  of  the  population  are  engaged  in  the  manufacture  of 
blothing;  cigars,  cooperage^  ieather,  bricks,  sashes,  doors,  and 
blinds,  madiinery,  and  flour  (of  which  one  bullion  of  barrels 
are  annually  made),  and  in  meat-packing.  Milwaukee  has 
become  famous  for  its  '*  lager  beer,**  of  which  there  are  one 
million  of  bt^irels  annually  produceid,  valn^  at  $8,000,000. 
.The  lake-^Qommerce  is  very  large.  The  tonnage  entered 
and -cleared  in  1880  was  5,322,373  tons,  being  about  as 
large  as  that  of  Baltimore,  Boston,  or  Philadelphia.  The 
Wisconsin  Central,  the  2^wuukee  and  Lake  Shore,  the 
Mi^vaukee  and  Northern^  and  the  Chicago^  Milwaukee^ 
and.Stu  Paul  Bailways  have  their  head  offices  here,  and 
the  last-named,  owning  4000  milea  of  lines,  has  immense 
workshops  in  tiie  Menomonee  valley  near  the  dty. 

Milwaukee  is  governed  by  a  mayor  and  a  common 
council  of  thirty-nine  aldermen.  The  streets  and  public 
buildings  are  under  the  charge  cl  the  board  vjt  public  works^ 


1  namoBtUr  %v«raca8  for  twenty  years  are:— ^January,  93**87: 
rabruafy,  >6*-18;  Mawh,  8S*-86;  April.  iT -©i ;  May,  68'-76; 
Jena,  e4*-8»;  Jalyr  70*-O4;  Angoat,  «7'-8»*,  Scmtembtr,  6r-«8; 
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eompaMd  of  tlvee  eommiBBtoben  and  ilie'city«B|p]ie«r,'all 
subject  to  the  common  counciL  A  bonatifiil:  rapplj  of 
▼ater  is  obtained  from  the  lake,  uid  the  ttreeta  are  well 
■applied  with  sewers.  The  ralne  of  property  as  assessed  for 
taxation  was  $62,000,000  in  1882,— the  city  debt  being 
12,500,000,  mostly  for  the  water-works^  which  are  city 
property. 

There  is  an  efficient  system  of  pablio  schools  under  a 
superintendent  atd  bocurd  of  school'  commissiopners,  the 
▼altie  of  the  buildings  with  their  sites  being  estimated  at 
1700,000.  For  the  lagher  education  there  are  a  high  school, 
a  normal  school,  and  three  commercial  colleges,  while  the 
Boman  Catholics  and  Lutherans  have  sereral  excellent 
denominational  seminaries  and  colleges.  A  public  library 
belonging  to  the  city  contained  20,000.  Tolumes  in 
1882.  (j.  J.) 

MIMICRT  is  the  nadie  giren  in  biology  to-  the  adTan- 
tageous  resemblance  (usually  protectiye)  which  one  species 
of  animal  or  plant  often  shows  to  another.     The  word  was 
first  applied  in  this  metaphorical  sense  by  Mr  W.  H.  Bates, 
and  it  has  since  been  accurately  defined  and  limited,  in  its 
biological  application,  by  Mr  A.  R  Wallace,     Briefly  put, 
the  essence  of  the  phenomenon  of  mimicry  consists  in  the 
following  relation.     A  certain  species  of  plant  or  animal 
possesses  some  special  means  of.  defence  from  its  enemies, 
such  as  a  sting;  A  powerful  and  disagreeable  odour,  a 
nauseous  taste,  or  a  hard  integument     Some  other  species 
inhabiting  the  same  district  or  a  part  of  it,  and  not  itself 
provided  with  the  same  special  means  of  defence,  closely 
resembles  the  first  spedesi  in  all  external  points  of  form 
and  colour,  though  often  rery'  different  in  structure  and 
unrelated  in  the  biological  oi^er.    For  efxample,  a  South- 
American  family  of  butterflite,  the  Heiieonidm^'Bn  distin- 
gdabed.by  their  rery  Taried.and  beautiful  colours,  and 
their  slow  and    weakly  flight;  they   might   easily  be 
captured  by  insectiTorous  birds,  but  their  remains  are.  nerer 
found  on  tiie  ground  amongst  the  rejected  wings  of  other 
butterflies  whidi  coyer  the  soil  in  many  places.     They  also 
poflscfflfl  a  strong  pungent  odour,  which  dings  to  the  fingers 
formany  days;  and  this. fact  led  Mr  WaUaoe  to  suspect 
that  they  haye  a  disagreeable  taste^  and  would  not  there- 
fore be  eaten  by  burds'  after  a  single  trial     Mr  Belt  has 
since  experimentally  prored  the  truth  of  that  beliaf.    But 
among  we  totally  distinct  fanuly  of  the  IHeridm,  most  of 
which  are-  white^  there  is  a  genus  of  small  butterflies, 
known  as  Leptalii,  edible  by  birds,  some  species  of  which 
are  white  like  their  allies,  while  the  greater  number  exactly 
resemble  one  or  other  of  the  'Hdieonidm  in  tha  peculiar 
shape  and  colouring  of  their  wings.    As  regards  structure, 
the  two  families  are  widely  di^erent;  yet  tiie  resemblance 
of  a  species  of  one  family  to  a  species  of  the  other  is  often 
so  dose  that  Mr  Bates  and  Mr  -Wallace,  .experienced 
entomologists,  frequently  mistook  them  for  one  another  at 
the  time  of  capture,  and  only  discorered  their  mistake 
upon  nearer  examination.     Mr    Bates  observed  sereral 
species  or  varieties  of  Leptalia  in  the  Amasons  vallejr»  each 
A  which  more  or  less  exactly  copied  one  of  the  Heltecmidm 
in'  its  own  district    Accordingly,  they  seem  \fi  be  mistaken 
by  birds  for  the  uneatable  insects  they  mimic,  and  so  tobe 
benefited  by  their  resemblance.    Tlus^  which  may  perhaps 
be  regarded  as  the  most  typical  instance  of  true  mimicry, 
is  aUo  the  first  to  which  ue  word  was  applied. 

In  considering  the  nhenomena  under  review,  it  may  be 
weU  to  give  first  the  diief  observed  facts,  which  are  quite 
independent  of  any  particular  explanation,  and  then  the 
theory  whidi  has  been  started  to  account  for  them  by  Mr 
Bates  and  Mr  Wallace.  Befwe  doing  so^  however,  true 
mimicry  should  be  carefully  discriminated  from  one  or 
two  ;  superficially  similar  modes  of  resemblance  among 
organic  bein^  whos^  real  implicationf  are  veij.  different 


It  must  net  be  confused  witl^  meie  aecidental  or  adaptive 
resemblance^  due  either  to  simple  -chance  or  to  similarity 
of  external  conditions.  As  a  case  of  the  first  sort|  we  may 
adduce  the  real  or'fanded  resemblance  between  certain 
orchids  and  files  or  spiders;  as  a  case  of  the  second  sort, 
we  may  take  certain  African  BvphorhUtctm^  which,  growing 
in  dry  deserts,  have  acquired  a  very  dose  likeness  to  the 
cactuses  that  cover  the  equally  dry  deserts  of  Mexico ;  or 
again  th^  sub-Antarctic  gallinaceous  bird,  CkUmit  alhia, 
which,  living  on  the  sea-shore,  has  acquired  a  coloration 
like  that  of  th^  g^lfl^  together  with  the  legs  of  a  wader. 
These  resemblances,  however,  do  not  as  such  subserve  any 
function.  The  species  apparently  mimicking  and  the 
spedes  apparently  mimicked  dther  do  not  inhabit  the 
same  district  or  do  not  come  into  any  definite  relation  with 
one  another.  The  likeness  is  dther  acddental,  or  else  it 
is  due  to  similar  adaptation  to  similar  circumstances.  In 
cases  of  true  mimicry,  on  the  other  hand,  the  mimicking, 
spedes  derives  a  direct  advantage  from  its  likeness  to  the 
spedes  mimicked ;  the  resemblance  is  deceptive ;  and  this 
is  equally  true  whether  we  suppose  the  mimicry  to  be  pro- 
duced by  creative  dekign  or  by  natural  selection.  On  either 
hypothesis,  however  it  came  by  its  likeness,  the  mimicking 
spedes  escapes  certain  enemies  or  obtains  certain  sorts  of 
food  by  virtue  of  its  resemblance  to  some  other  kind. 

It  should  also  be  added  that  the  word  mimicry,  as 
applied  to  such  cases^  is  used  only  in  a  metaphorical  sense 
It  is  not  intended  to  imply  any  oonsdous  or  voluntary 
imitation  by  one  species  of  the  appearance  or  habits  of 
another.  All  that  is  meant  is  the  fact  of  an  advantageous 
resemblance,  a  ddndve  umilarity,  which  gives  the  mimicking 
animal  or  plant  some  extra  protection  or  some  special  means 
of  acquiring  food  which  it  would  not  otherwise  have  pos- 
sessed but  for  its  likeness  to  the  creature  mimidLed. 

Taking  animals  firsts  mimiciy  does  not  occur  veiy 
frequently  among  the  higher  Hssees.  In  the  vertebrates  it 
is  eomparativdy  rare,  and  among  mammals  probably  only 
one  good  case  has  yet  been  eimuced.  This  is  that  of 
ChdobqUi,  an  insectivorous  genus  of  the  Malayan  region, 
many  spedes  of  which  dosdy  resemble  squirrels  in  size,  in 
colour,  and  la  the  bushiness  and  posture  of  the  tail  It 
•has  been  suggested  by  Mr  Wallace  (from  whom  most  of 
the  following  examples  have  been  borrowed)  that  Cladohatea 
may  thus  be  enabled  to  approach  the  insects  and  small  birds 
which  form  its  prey  under  the  disguise  of  the  harmless 
fruit-eating  squirrel  In*  this  case,  as  in  some  others,  the 
resembUnce  is  not  protective,  but  is  apparently  useful  to 
the  animal  in  the  quest  for  fcMod. 

Among  birds,  Mr  Wallace  has  pdnted  out  that  the 
general  likeness  of  the  cuckoo,  a  weak  and  defencdess 
groups  to  the  hawks  and  gallinaceous  tribe  makes  some 
approach  to  real  mimicry.  But  beddes  such  vague  resem- 
blimces  there  are  one  or  two  very  distinct  cases  of  true 
mimicry  in  thSs  dass  of  vertel>rate8.  In  Australia  and 
the  Mduccas  lives  a  genus  of  duU-hued  honey-suckers, 
Tropidorhynekua,  consisting  of  large,  strong,  active  birds, 
with  powerful  claws  and  sharp  beaks.  They  gather 
together  in  noisy  flocks,  and  are.  very  pugnadous,  driving 
away  crows  and  even  hawks.  In  the  same  countries  lives 
a  group  of  orioles,  formins  t^e  genus  JfinuUt;  and  these, 
which  are  much  weaker  birds^  hare  not  the  usual  brilliant 
colouring  of  their  allies  the  golden  orioles,  but  are  usually 
olive-green  or  brown.  In  many  cases  spedes  of  Mimeta 
dosdy  resemble  the  Trcpidorkynehi  inhabiting  the  same 
island.  For  example,  on  the  island  of  Bourn  are  found 
the  TrapiJ&rkpnckm  hovmentU  and  Mimeta  houmenns, 
the  latter  of  which  mimics  the  former  in  the  particu- 
lars thus  noted  by  Mr  Wallace  :—**  The  upper  and  under 
surfaeee  of  tiie  two  birds  are  exactly  of  the  same  tints  of 
dark  and  h^^i  brown,    Vm  Tr<fidorhinckv4  has  a  lar^ 
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ban  Uidt  paftoh  nMuid  the  mBj  thia  is  oopi«d  in  the 
iftaiito  by  apttohot  blMkfBathwB.  Tht  top  of  the  head 
of  the  TrtpUorh^wAui  hee  a  soalj  appoaranoe  from  the 
venow  eoel^lbntted  feathery  whieh  are  imitated  by  the 
broader  feethen  of  the  Himda  haTiog  a  dnaky  line  down 
eeoh.  The  Trapid<KrhyiiekuM  has  a  pale  rail  formed  of 
oDriooa  reoDTved  laathere  on  the  nape  (whioh  has  giyen  the 
triiofe  genne  the  name  of  triar-fairdB) ;  this  is  represented  in 
the  itfuRifo  hj  a  pale  band  in  the  same  position.  Lestly, 
the  bin  of  the  JVopSdorhymektu is  raised  mtoa  protuberant 
keel  St  the  bees^  end  the  liimtia  has  the  same  character, 
attboQi^  it  is  not  a  common  one  in  the  genns.  The 
result  is  that  on  a  superficial  examination  the  birds 
are  identical,  although  they  have  important  straotnral 
differenoes^  end  cannot  be  placed  near  each  other  in  any 
natarel  arrangement*  Allied  species  of  Tropidorh$ffiehui 
in  Oersm  end  Timor  are  eimilarly  mimicked  by  the  local 
JfunsCa  of  each  island.  ICr  Oebert  Selvin  has  likewise 
noticed  a  case  of  mimicry  among  the  birds  of  prey  near 
Bio  Jeneira  An  insect-eatiag  hawk,  SarpaguB  diodon^  is 
doselj  resembled  by  a  bird-eating  hawk,  AodpiUr  pUeaiut, 
Here  the  sdYsniage  seems  to  be  that  the  small  birds  have 
lesmed  not  to  fear  the  SarpaguMy  and  the  AceipUer  is 
shle  to  tnde  upon  the  resemblance  by  catching  them 
onawareB^  both  burds  being  reddish-brown  when  seen  from 
beneath.  Bat  the  AcoifiUr  has  the  wider  range  of  the 
two ;  and  where  the  insect-eating  species  is  not  found  it 
no  longer  resembles  it^  but  Taries  in  tiie  under  wing-coverts 
to  white.  Here  egain  the  resemblance^  though  sdTantage- 
ODs^  IS  not  protectiTei. 

Among  reptiles^  ICr  Wallace  has  instanced  some  curious 
esses  where  a  yenomous  tropical  American  genus  of  snakes, 
Slapgy  with  brin^tly-banded  colours,  is  closely  mimicked 
by  serersl  genera  of  harmless  snakes,  having  no  affinity 
with  it^  but  inhabiting  the  aame  region.  Thus  the  poison- 
ous Biap$fwimt»  of  QuatenuJa  has  black  bands  on  a  coral- 
red  ground;  the  hsrmlees  PUounu  mquoUU  of  the  same 
district  is  coloured  and  banded  precuely  like  it  The 
likeness  affords  the  unarmed  snakes  a  great  protection, 
because  other  animals  probably  will  not  touch  them,  mis- 
taking them  for  the  venomous  kinds. 

It  is  among  the  invertebratee,  however,  and  especially 
among  inseoti^  that  cases  of  mimicry  are  most  frequent  and 
were  first  observed.  In  the  order  Lfpidcpterct,  besides  the 
risHsifal  instance  of  LepUdU  and  the  Edieomdm^  a  genus 
of  another  family,  the  Erytinidm^  also  mimics  the  same 
group.  The  fiocks  of  one  speciee  of  likq/nia,  an  uneatable 
butterfly,  often  have  flying  with  them  a  few  individuals  of 
three  oUier  widely  different  genera,  quite  indistinguishable 
from  them  when  on  the  wing.  In  the  tropics  of  the  Old 
World,  the  Danaidm  and  ^cr«ui0  possess  a  similar  protec- 
tive odour,  and  are  equally  abundant  in  individuals ;  they 
are  closely  mimicked  by  various  species  of  PapUio  and 
Diadema.  Mr  Trimen,  in  a  paper  on  "  Mimetic  Analogies 
among  African  Butterflies,"  gives  a  list  of  sixteen  species  or 
varieties  of  Diadema  or  its  aUies,  and  ten  species  of  PapUio, 
each  of  which  mimics  a  Danait  or  Aerma  of  the  same 
region  in  the  minutest  particulars  of  form  and  colour. 
The  Danait  tytia  of  India  has  semi-transparent  bluish 
winga^  and  a  border  of  reddish-brown ;  this  coloration  is 
exactly  reproduced  in  PapUio  ageitor  and  Diadema  nama, 
all  three  insects  frequently  coming  together  in  collections 
from  Daijiling.  In  the  Malay  Archipelago  the  common 
and  beautiful  Euplma  midamu$  is  so  exactly  mimicked  by 
two  rare  species  of  PapUio  that  Mr  WaUace  generally 
mistook  the  latter  at  first  for  the  ordinary  insect  An 
immense  number  of  other  instances  among  the  Lepidopiera 
have  been  quoted  from  other  parts  of  the  world. 

Occasionally  species  of  LepidopUra  also  imitate  insects 
of  other  orders.    Many  of  them  tal^e  on  the  appearance  of 


bees  tt  waspa  whioh  ut  of  ooom  protested  by  thair  stingB. 
Tlius  the  MOm  and  jBatnidm,  two  familias  of  dinxioal 
moths^  have  species  so  ifice  hymenopterous  inseots  that 
they  are  known  by  such  names  as  t^piformU,  frnp^orme^ 
ieknmtmeniformi,  ipheffifanM,  and  so  f ortL  The  Britiih 
SMM  homhUif»rm%t  closely  resembles  the  humble  bee;  the 
Sphmia  mib<mifmi%%»  is  coloured  like  a  hornet^  and  carries 
its  wings  in  the  same  fashion.  Boms  Indian  Lepidopiera 
have  the  hind  legs  broad  and  dsnsely  hairy,  so  as  exactly 
to  imitate  the  brash-legged  bees  of  ths  sams  country.  Mr 
Belt  mentions  a  Nicaraguan  moth,  Pionia  lycoidei,  which 
closely  mimics  a  distasteful  coleopterous  genus,  Calcpter^m; 
and  Professor  Westwood  pointed  out  that  the  resemblance 
to  the  beetle  is  still  further  increased  in  the  moth  by  raised 
lines  of  scales  ranning  lengthwise  down  the  thorax. 

Among  the  Coltoptera^  or  beetles,  and  other  orders, 
similar  disguises  are  not  uncommon.  Mr  Belt  noticed 
species  of  Semiplera  and  CoUoptera,  as  well  as  spiders,  in 
Nicaragua,  which  exactly  resemble  stinging  ants,  and 
thus  no  doubt  escape  the  attacks  of  birds.  The  genus 
Calopteron  is  mimicked  by  other  beetles^  as  well  as  by  the 
moth  Pionia.  In  the  same  country,  one  of  the  Eemiptera^ 
Spiniger  lutdcomu,  has  every  part  coloured  like  the  hornet, 
Priocnemie,  which  it  mimics;  "in  its  vibrating  coloured 
wing-cases  it  departs  greatly  from  the  normal  character  of 
the  Hemiptera,  and  assumes  that  of  the  horaets.''  Mr 
WaUace  mentions  the  longicora  beetle^  Cydcpepiut  hateaii^ 
which  "  differs  totally  in  outward  appearance  from  every 
one  of  its  allies,  having  taken  upon  itself  the  exact  shape 
and  colouring  of  a  globular  Corynomaiw,  a  little  stinking 
beetle,  with  clubbed  antennas."  Eiythroplatit  eoralli/er, 
another  longicorn,  almost  exactly  resembles  CtpkalodoiUa 
ipinipeB,  one  of  the  common  South-American  ffiepidm, 
which  possesses  a  disagreeable  secretion;  and  Mr  Bates 
also  found  a  totally  different  longicorn,  Streptolabii 
hiepoidetf  which  resembles  the  same  insect  with  equal 
minuteness.  Some  of  the  large  tropical  weevils  have  the 
elytra  so  hard  that  they  cannot  be  pierced  by  a  bird's 
beak ;  and  theee  are  mimicked  by  many  other  comparatively 
soft  and  eatable  insects.  In  southern  Brazil,  AcatUhoirihu 
dorealie  closely  resembles  a  CuretUio  of  the  hard  genus 
HeUiplu9 ;  and  Mr  Bates  found  Gymnoeenu  eraioeomoidei, 
a  longicorn,  on  the  same  tree  with  the  hard  weevil, 
CratOBomuSy  which  it  mimics.  Other  beetles  resemble 
bees,  wasps^  and  shielded  bugs.  Hairy  caterpillars  are 
well  known  to  be  distasteful  to  birds,  and  comparatively 
free  from  attack;  and  Mr  Belt  found  a  longicorn, 
Deemiphora  fatoindaia,  covered  with  long  brown  and 
black  hairs,  and  exactly  mimicking  some  of  the  shorty 
thick,  woolly  caterpillars  common  on  the  bushes  around 

Amongst  other  orders,  one  of  the  most  interesting  casee 
is  that  of  certain  Diptera  or  two- winged  fiies  which  mimic 
wasps  and  bees.  Sometimes  this  likisness  only  serves  to 
protect  the  insect  from  attack,  by  inspiring  fear  of  a  sting. 
But  there  are  also  a  number  of  parasitic  £ies  whoee  larva 
feed  upon  the  larvas  of  bees,  as  in  the  British  genus 
VoiueeUa ;  and  these  exactly  mimic  the  bees,  so  that  they 
can  enter  the  nests  or  hives  to  deposit  their  eggs  without 
being  detected  even  by  the  bees  themselves.  In  every 
country  where  such  flies  occur  they  resemble  the  native 
bees  of  the  district  Similarly,  Mr  Bates  found  a  species 
of  MatUia  on  the  Amazons  which  exactly  mimicked  the 
white  ants  on  which  it  fed.  On  the  other  hand,  the 
defenceless  species  itself  may  mimic  its  persecutor,  as  in 
the  case  of  several  crickets,  Scaphura,  that  exactly  resemble 
various  sand-wasps,  and  so  escape  the  depredations  of 
those  cricket-killing  enemies.  Another  cricket  from  the 
Philippine  Islands,  Condylodera  tricondyloidety  so  closely 
copies  a  tiger-beetle,  Trieondyla,  that  even  Professor 
Westwood  long  retained  it  among  that  group  in  his  cal4uet, 
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•ad  obIj  dowly  diaoorered  his  mistake.  The  esMS  here 
mentioned  form  but  a  small  part  of  all  those  that  haye 
hitherto  been  observed  and  described  in  the  insect  world. 
They  amount  altogeUier  to  many  handredsL 

Among  plants,  though  included  in  the  abore  definition 
for  the  sake  of  formal  completenesa^  instances  of  true 
mimicry  are  rare  or  almost  unknown.     Perhaps  the  nearest 
approadi  to  this  phenomenon  in  the  vegetal  world  is  found 
in  the  resemblance  borne  by  the  dead-nettl^  Lamium 
album,  and  a  few  other  labiates,  to  the  stinging  nettl^ 
Urttea  dioiea  and  U.  urens.     The  true  nettles  are  strik- 
ingly protected  from  animal  foes  by  their  stinging  hairs ; 
and  the  general  appearance  of  the  dead-nettle  is  sufficiently 
like  them  to  prevent  human  beings  from  plucking  it,  and 
therefore  probably  to  deter  herbivorous  mammals  from 
eating  it  down.     Mr  Mansel    Weale  mentions  another 
labiate,  Jjtu^a  cphrydii,  of  South  Africa,  which  closely 
resembles  an  orchid,  and  may  thus  induce  insects  to 
fertilise  its  flowers.     Mr  Worthington  Smith  has  found 
three  rare  British  fungi,   each    accompanying    common 
species  which  they  closely  resembled;  and  one  of  the 
common  species  possesses  a  bitter  and  nauseous  taste ;  so 
that  this  would  seem  to  be  a  case  of  true  mimicry.     Many 
diverse  instances  alleged  by  Mr  A.  W.  Bennett,  Dr  Cooke, 
and  others  cannot  be  considered  as  genuine  mimetic  resem- 
blances in   the   sense   here   laid  down.     They  are   mere 
coincidences  or  similar  adaptations  to  similar  needs ;  and 
the  word  ought  to  be  applied  strictly  to  such  likenesses 
alone  as  benefit  the  organism  in  which  they  occur  by  caus- 
ing it  to  be  mistaken  for  another  possessing  some  special 
advantage  of  its  own. 

The  theoretical  explAMtion  of  mimicry  on  evolatlonanr  principtct 
miy  best  be  considered  in  connezioii  irith  the  general  saligeet  of 
protective  coloration  and  variation  in  form,  of  which  it  b  a  very 
special  caie.  There  are  two  ways  in  which  imitative  eolenring  may 
benefit  a  epeetea.  It  may  help  the  membere  of  the  tpeciea  to  eacane 
the  notice  of  enemies,  or  it  may  help  them  to  deceive  prey.  In  the 
first  ease  imitative  hnes  enable  the  animal  or  plant  to  avoid  being 
itself  devoured ;  in  the  second  case  they  enable  it  to  devour 
others  more  easily,  and  so  to  secure  a  larger  amount  of  food  than 
less  deceptively  coloured  compeers.  In  the  former  instance  we 
must  suppose  that  such  individuals  as  did  not  possess  the  deceptive 
colouring  have  been  discovered  and  destroyed  by  enemiee  with 
Ughly  develo^d  sight,  while  those  which  possessed  it  have  survived. 
In  the  latter  instance  we  must  suppose  that  the  indiTiduaU  which 
have  no  protective  colouring  have  failed  to  secure  sufficient  prey, 
through  too  readily  betraying  their  preeence,  and  that  onlv  thoee 
which  possessed  such  colouring  have  oecome  the  parents  of  ftiture 
generations.  It  is  difficult,  however,  to  separate  theae  two  eases. 
Mid  in  many  instancee  the  same  colouring  may  aid  a  species  both 
in  eeeaping  its  peculiar  enemies  and  in  deceiving  its  peculiar  prey. 
They  may  therefore  most  conveniently  be  considered  together. 

Colour  is  always  liable  to  vary  from  individual  to  inoividual,  as 
we  see  in  the  case  of  domesticated  fowls,  rabbita,  dogs,  and  other 
animals,  as  well  as  in  most  cultivated  flowers,  wherever  natural 
selection  cannot  act  to  keep  the  typical  specific  hues  pure  and  true. 
But  in  a  wild  state  certain  conspicuous  colours  are  sure  to  prove 
diaadrantageous  by  betraying  the  individual,  and  these  will  sooner 
or  later  get  weeded  out,  under  certain  circumstances,  either  through 
the  action  of  enemies  or  by  starvation  resultiuff  from  the*iiiability 
to  iseape  the  notice  of  prey.  On  the  other  nand,  certain  other 
colours  are  sure  to  benefit  the  indiridual  by  harmonisiag  with  the 
tints  of  the  environment  and  these  will  be  spared  by  natural 
Mloction,  so  that  the  individuals  possessing  them  will  pair  with 
one  another,  and^will  hand  down  their  peculiarities  to  their  de- 
sceudantSb  Tn  this  way  many  species  will  acquire  and  retain  a 
coloration  that  harmonizes  with  their  environment  as  a  whole  or 
with  some  special  part  of  it  The  degree  to  which  tiie  protective 
coloration  will  be  carried,  however,  must  depend  upon  &e  sharp- 
ness of  the  senses  in  those  other  organisms  wliich  it  ia  desirable  to 
deceive.  Large  dominant  herbirorous  or  frugivorous  mammals  or 
birds,  with  relatively  few  enemies,  woidd  not  be  benefited  by 
protective  coloration,  and  so  they  seldom  exhibit  it  The  grasses 
or  fruits  on  which  they  feed  cannot  make  any  attempt  to  escape 
them.  But  camiTores  generally  reouire  to  deceive  their  prey,  and 
therefore  a  large  number  of  them  exhibit  marked  deceptive  colouring. 
Btill  more  especially  do  small  defenceless  birds  or  mammals  need 
to  escape  the  notice  of  the  carnivores,  and  thsy  accordingly  vary 
gsBsvUly  poissts  doll  colonn,  becaosa  any  vsristioa  in  the  mnction 


of  oonsnicnousness  Is  certain  to  be  promptly  cut  off.  Above  all, 
among  msects,  which  are  so  largelv  the  prey  of  birds,  of  reptile^ 
and  of  other  animala  possessing  mgnly  develo])ed  vision,  protective 
coloration  in  one  form  or  other  is  almost  uniyersal,  except  where 
a  nauseous  taste,  hairy  akin,  or  hard  external  covering  afl'ord  a 
diflbrent  kind  of  protection.  In  every  case  the  weeding  out  of 
ill-protected  forms  most  depend  upon  the  relative  keenness  of  vision 
in  the  various  enemies  or  of  the  prey,  be  they  mammals,  birds, 
reptUes,  insects,  or  spiders.  Hence  the  existence  of  protective 
coloring  and  of  mimicry  incidentally  affords  us  valuable  hints  ss 
to  the  perceptive  &culties  of  the  various  classes  against  which  sach 
orsanism  is  thus  unconsciously  guarded. 

Where  the  general  aspect  of  the  environment  is  most  uniform, 
and  where  little  but  a  vague  impression  of  colour  without  individual 
form  can  be  conveyed,  the  hues  of  animals  are  also  usually  uniform, 
to  match  their  surroundings,  and  no  special  imitative  adaptations 
of  form  occur.  Thus,  among  the  Arctic  snows,  a  brown  or  black 
animal  would  immediately  be  perceived,  and  if  defenceless  at  once 
devoured,  whUe  if  a  carnivore  it  would  seldom  or  never  approach 
unperceived  near  enough  to  its  prey  to  effect  a  capture.  Hence  all 
such  variations  are  at  once  repressed,  and  almost  all  Arctic  animals, 
like  the  American  polar  hare,  are  pure  white.  Elsewhere  bears  are 
black  or  brown ;  in  the  polar  region  the  native  specioe  is  nearly 
indistinguishable  from  the  snow  in  which  it  lives.  Where  the 
environment  undergoes  a  regular  change  from  season  to  aeason  the 
colour  of  tho  fauna  varies  with  it  The  Arctic  fox,  the  ermine,  the 
alpine  hare,  the  ptarmigan  and  many  other  birds,  are  all  more  or 
less  brown  among  tho  brown  hill<«ides  of  autumn,  and  snow-white 
among  the  winter  snows  Almost  equally  general  is  the  snndy 
colour  of  deeerts,  though  this,  instead  of  being  uniform,  is  slightly 
vsried  from  crain  to  grain ;  and  nearly  all  the  birds,  reptiles,  and 
insects  of  Sanara  exactly  copy  the  sandv  grey  hue  of  the  desert 
around  them.  Soles  and  other  flat-fish  {Pliur<meetidm)  closelv 
imitate  the  colour  and  speckled  appearance  of  the  sand  on  which 
they  lie.  The  fishes  and  crustaceans  which  inhabit  ths  sargasso 
weed  are  coloured  the  same  yellow  as  the  masses  of  alga»  to  which 
they  cling.  Aphides  and  many  small  leaf-eating  caterpillan  are 
bright  green  like  the  neighbouring  foliage. 

Wh^re  the  environment  is  somewhat  more  diverse,  the  resemblance 
begins  to  show  more  specialized  features.  The  lion,  a  large  sround- 
cat  of  desert  or  rocky  districts,  is  uniformly  brown  ;  but  the  ti^r 
and  other  jungle-cats  have  perpendicular  stripes  which  harmonize 
with  the  bamboos  and  brown  grass  of  their  native  haunts ;  while 
the  leopards,  jaguars,  and  other  tree-cats  have  ocellated  spots  which 
conceal  them  amonc  the  mingled  light  and  shade  of  tne  forests. 
Large  marine  animsJs  have  the  back  black,  because  the  water  looks 
dark  when  aeen  from  above,  but  their  bellies  are  white,  so  as  to 
harmonize  with  the  colour  of  the  surface  when  seen  from  below. 
Dr  Weismann  has  ^own  that  most  edible  unprotected  caterpillars 
imitate  the  stripes  and  shades  of  the  leavea  amouff  which  thev  feed. 
Those  which  live  upon  grasses  are  longitudinally  striped  like  the 
bladea,  those  which  live  amon^;  small  leaves  ar*  spotted  and  varied 
so  as  to  resemble  the  distribution  of  light  and  shade  in  the  bushes, 
and  those  which  live  upon  large  veined  leaves  with  oblique  ribe 
have  oblique  lines  to  harmonize  with  them.  In  some  cases  even 
the  unripe  berries  are  represented  on  the  caterpillar  by  small  reddiah 
spots.  A  specialized  form  of  this  particular  protective  device  is 
found  in  the  chameleon,  the  chameleon-shrimp,  many  flat-fish,  and 
•ome  amphibians,  all  of  which  can  vary  their  coloration  to  suit 
that  of  tne  surface  on  which  they  rest  The  action  is  reflex,  and 
ceaaea  if  the  animal  is  blinded. 

Where  the  environment  is  very  varied,  as  in  tropical  foreetai  we 
And  the  greatest  variety  of  colouring  as  well  as  actual  imitation 
of  particular  forms ;  and  the  protective  resemblances  become  at 
once  doser  and  more  common.  Birds,  reptiles,  spiders,  monkeys, 
and  other  active  predaceous  creatures  are  constantly  hunting  for 
insects  and  similar  small  prey  amongst  the  fallen  sticks  or  leoves ; 
and  among  the  most  powerless  classes  of  insects  only  those  which 
very  closely  resemble  specific  objects  in  the  environment  can  easily 
escape  them.  A  gradual  passaffe  can  be  traced  from  the  most 
general  to  the  most  special  resemDlances  under  such  circumstances. 
Manv  forestine  birds  nave  a  ground-tone  of  green  in  their  plumage^ 
which  occurs  nowhere  but  in  the  tropics.  Some  tree-lizards  ars 
green  like  the  leaves  on  which  they  sit,  others  are  marbled  to 
resemble  the  bark  where,  they  lie  in  wait  for  their  prey.  Arboreal 
■nakes  often  hang  like  lianas  or  other  creepers.  Insects  which 
ding  to  the  trunlu  of  trees  can  seldom  be  distinguished  from  the 
bark.  A  Sumatran  butterfly,  Kallima  parahda,  always  settles  on 
dry  bushes  among  dead  leaves,  and  can  then  hardly  be  perceived 
among  the  brown  foliage,  which  it  imitates  even  in  the  apparent 
blotches  and  mildew  with  which  its  wings  are  covered.  The  tamilv 
of  Phtumidm,  including  the  leaf  and  stick  insects,  carries  sueh 
forms  of  imitation  very  far  indeed.  Most  of  them  are  large,  soft, 
defenceless  creatures ;  but  some,  like  Fhyllium,  closelv  resemble 
green  leaves,  so  as  to  be  almost  indistinguishable  while  feeding ; 
and  others  exactly  imiUte  short  broken  twigs  of  bamboo.  Mr 
Wallace  found  one  sueh  insect,  Ctrooeylut  lactrcUtu,  in  Borneo* 
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Vbptf«ntl7  OTvrgroini  with  a  erMping  man  or  Jfmgtrma&ni* ;  and 
Mr  B^tt  diseoTered  a  lanral  form  in  Kkaracua  whoos  Imdy  vaa 
proloofled.  into  thla  gmn  filaments,  prodaaly  Uks  tha  mots  in 
whiohlt  Indeed.  In  other  iastanoae  the  insect  probably  naes  its 
diagnJae  rathar  to  deoeire  ita  prej  than  to  esoane  its  enemiea.  Sir 
JoMph  Hooker  belieres  that  an  Indian  Manh»  deludes  the  little 
ereatnraa  whieb  form  ita  food  by  its  singnlar  likeness  to  a  leaf; 
nlhfle  Sir  Gharlea  Dilke  fonnd  one  which  had  its  bead  and  fangs 
Bioolded  into  the  daceptiTe  appearance  of  an  orchid,  so  that  smiUl 
ilitfs  were  aotoally  attraoted  in  seaith  of  honey  into  its  Tery  jaws. 
Outside  the  elaas  of  inaeoti^  similar  phenomena  some^mes  oocor. 
'Thn%  according  to  Mr  Batas^  many  showy  little  tropical  ipidera 
donUa  diemaelTea'  up  at  the  base  of  leaf  atalks  so  aa  to  resemble 
flower  bad%  and.thtia  dalnde  the  fliea  on  which  they  prer.  Even 
amonip  the  tertebratea  Mr  Belt  mentiopa  a  green  Kwaragoan 
Uaard  looking  Uke  the  herbage  by  which  it  ia  aorronnded,  and 
decked  with  leaf-like  exnansionst  which  bide  ita  predaceona  fiatura 
from  paasing  beetlea  or  bntterfllea.- 

These  laat  inatanoea  ve  dirided  from  tme  mimicry  hj  a  rery 
narrow  line*  Bat  they  differ  in  the  fact  that  aome  vs^pie  object 
only  in  th^  genersl  enTironment  ia  simulated,  not  a  particular  pro- 
tected apeoies,  aa  in  senuine  mimetic  reeemUanoa.  If  wa  allow, 
howcTer,  that  natural  selection,  can  produoe  'the  white  colour  of 
Arctic  animals,  and  the  sandy  hue  of  the  sole  and  the  flounder,  It 
is  teay  enongb  to  extend  tbe  same  principle  to  the  leef-inaedt  and 
the;  stick-insect,  or  sTen  to  real  mimicry,  aa  in  the  case  of  the 
LtpUUituxd.  tbe  Helieonidm.  Certain  Pluumidm  may  at  iirst  have 
Tuied  in  tha  direction  of  f^reen  coloration,  and  theee  would 
natarally  escape  the  eyes  of  birds  more  readily  than  their  fellows. 
After  thie  lapse  of  many,  generations,  all  the  Phaamidm  of  that 
special  group  would  hare  booom«  ^fraen,  ana. the  birds  which  preyed 
upon  them  would  hare  learned  m  many  easea  to  penetrate  the 
disgoiae ;  for,  aa  ■  Mr.  Belt  baa  '  obserred,  ^cb  freah  deoeptire 
resemblukoe  in  the  prey  is  sure  to  be  followed  by  increased  kofennees 
of  discrimination  in  the  enamiaaof  the  speciea.  At  thia  stage  the 
'  green  Pftonnut*  would  often  be  killed,  while  only  thoae 
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idddh  happened  to  approximate  Tudely  in  the  renation  of  their 
wings  to  lesTes  would  now  eaoape  the  aharper  and  more  experienced 
eyea  of  the  birds*    Thus  step  oy  step  the  diuuise  would  become 
more  and  more  ^tfect,  only  the  beet-pToteotea  of  aacb  generation  ^ 
eaeaping  on  the  arerage,  while  all  the  worse-protected  would  be  dia- ' 
opTered  and  deronred.   Given  the  uaual  luxuriance  of  tropical  life,  it . 
is  not  difficult  to  underatand  how  favourable  Tariationa  migbtcontinu- 
ally  occur,  until  at  length  we  get  sueb  perfect  deceptions  aa  thoaa 
of  the  leaf-inaects,  the  atick-insects,  and  tbe  moae-grown  lanra. 

The  phenomena  of  true  mimicry  may  be  explained  by  a  parallel 
genesis.  Suppose,  to  beoin  witl^  a  gronp  ot  large  and  brilliant 
butterflies  like  tbe  South-American  H»llomidmt  protected  by  a 
nauaeous  tAste  and  odour,  and  therefore  ncTor  eaten  by  birda.  To 
such  insecto  slow  flight  and  conspicuous  hnea  are  a  positiTe 
protection,  because  they  enable  birda  readily  to  discriminate  them, 
and  therefore  prerent  attacks,  just  aa  the  banded  body  of  the  waap 
and  the  hum  of  the  bee  prerent  na  from  catohing  and  killing  them 
upon  a  window  pane.  Suppose,  again,  that  in  tbe  aame  diatrict 
there  lires  a  widely  different  speciea  of  edible  butterfly  presenting 
aome  very  slight  and  remote  resemblance  to  th«  protected  apeciea. 
At  first,  no  doubt,  the  reeemblanoe  will  be  merely  an  accidental 
one  of  general  hue ;  it  may  even  be  so  slii(ht  aa  to  deceiTc  nobody 
except  n^u  the  moat  diatent  and  casual  glanea.  Kow,  snppote 
theae  edible  butterflies  to  be  dcToured  in  larjge' quantities  by  buds, 
than  a  few  of  them  maT  happen  to  gain  safety  by  asaociating  with 
the  flocka  of  inedible  butterfliea  which  tbe  birda  rafuae.  After  a 
time,  ereu  if  the  habit  of  consorting  with  the  protected  apeciea 
beccmea  fixed  in  the  race,  the  birda  wiU  begin  to  recognise  the  edible 
insects  amongbt  the  flocks,  espedally  such  as  vary  moat  in  the, 
opposite  direction  from  the  protaoted  speciea  On  the  other  hand,' 
tncT  wiU  oTerlbok  such  sa  Tary  moat  in  the  same  direction  aa  the 
ineaiUa .  kind  •  and,  thus  the  leaat  mimetic  indiTiduala  will  be 
destroyed,  whfle  the  meet  mimetic  will  be  left  to  pair  with  one 
anov.  or  and  to  produoa  young,  meet  of  whom  wiU  present  the  like 
peculiaiitias.  From  ffeneration  to  generation  the  blida  wfll  so  on 
nicking  oat  erery  bad  copy,  and  sparing  all  the  beat  onca,  till  at 
laat  the  two  apeciea  become  abeolutely  mdistinguiababl<i  upon  the 
•wing.  But  the  mimicry  will  never  of  couree  affect  any  uut  the 
moat  external  and  noticeable  parte  ot  t&e  oiganiim ;  it  will  be  to 
the  laat  a  mere  matter  of  colour,  ahape  of  wing,  viaible  appearanee 
of  legs  or  antenna,  and  so  forth.  Tha  underlying  structural 
diibrencea  will  remain  ju  great  aa  ever,'  though  externally  maaked 
by  the  deoepttve  resemblance  in  form  and  hue. 

In  like 'manner  we  may  explain  the  geneaia  of  the  mimetic 
Tssamblanoe  borne  by  ValvetUa  to  the  humble  bee.  Suppoae  an 
undiwniead  fly  to  enter  the  baas'  neat,  it  would  be  at  once  attacked 
and  killed.  But  if  it  presented  some  very  slight  reaemblance-to 
the  iMe  it  might  manage  to  lay  ite  eggs  undisturbed,  and  ito  larva 
wodd  then  be  able  to  feed  quietiy  upon  the  larvc  of  the  baa.  With 
aach  new  generation  the  more  flimsy  disguisee  woald  be  more  and 
mora  raadHy  detected,  and  only^thoaa  flies  which  -nriad  mort  la 


faotr  more  tal\y  than  any  othar.  It  sj^owa  ns,  mat,  why  the 
mimicking  organism  alwaya  Imitotae  a  specially  pmteotad  sMdea; 
iMcondly,  why  the  two  alwaya  inhabit  tha  same  diatrlot ;  thirdly, 
why  the  mintickinc  spedaa  ia  alwaya  much  rarer  than  the  speciea 
^mimicked ;  fonrthlv,  why  the  phenomenon  ia  confined  to  a  few 
*^upa  only ;.  and  fifthly,  why  aeversl  different  mimiiDking  apadea 
often  imiteto  the-asaa.  protected  fonn.  It  alao  aoeounto  for  tha 
abeenoe  of  mimioiy  amongpi  large  or  dominant  animals,  and-  ito 
oomparativa  commonness  amongat.  amall  and  defencalees  kinds. 
Ana  br  afllliating  tha  whole  of  tha  phenomena  upon  the  genersl 
prindplea  of  proteetire  oolouring  it  raducea  a  seemingly  strange 
and  marveUoua  Ikct  to  a  particular  case  of  a  well-known  law. 

Whatever  tbaoiy  be  adopted,  however,  the  facta  and  moat  of 
their  impUcationa  remain  t^a  same.  For,  whetiier  we  suppose  these 
imitotiva  reeemUancea  to  be  due  to  direct  creative  de«gn  or  to 
anrvival  of  favourabla  vaiiattona,  it  ft  at  least  clear  that  tha  di^iniaa 
subaervaa  a  Amotion — that  It  ia  purpqaive  and  not  aceidentaL 
Henoe  wa  may  draw  from  tba  phenomena  of  mimicry  .oartalB 
important  psychological  Implicationa.  On  tha  hypotheoia  of 
oiution,  it  ia  obviouf  thfk  the  mimicry  can  never  go  further  than 


tha  dlieatkm  of  TaaamhllBg  tta  baaa  iraiOd  ^ng^ff  «r  laj  fhaftr 
eggs  in  peace.  On  tha  other  hand,  thoaa  which  latnany  suoeeeded 
would  poaseaa  great  advantagee  over  thair  neighbours,  beoanaa 
their  larvn  roiud  thua  obtain  a  safe  and  eartain  supply  ti  food, 
and  be  guaranteed  the  pcotection  of  the  beea'  neat.  In  this  war 
the  flies  would  at  last,  >y -^^m^^^*  sarvival  of  tha  beet-adapted, 
coma  exactly  to  imitoto  the  beea  amonget  which  they  lived. 
Tha -theory,  of  the  origin  of  mimetic  forms  thus  brieflT^sketehed 
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.   carrr  It:  and  even  on  tha  (ypotheaia  of  apMia 

deaign  it  ia  not  likely  *tnat  the  Imitotton  would. ha  -made  more 
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accttrato  than  would  be  neoeesaiy  for  practical  purpoeee  cf  deception. 
There  ia  much  evidence  in  fiivour  of  thia  view.  Mr  R  T.  Lowne, 
for  example,  who  haa.aarefuUy  meaaurad  the  dnrrature  of  the  facets 
in  the  compound  eyea  cf  Intocta,'  upon  wUoh  depends  tha  minimum 
siae  d  apprehanai)>ia  oldeati^  finda  that  the  mimicry.  In  the  ease  U 
the  flies  parasitio  upon  beea*  nesto  has  prooaedad  Just  so  fsr  as  tba 
stricture  d  the  bee's  e)re  would  lead  ua  to  exped^  and  no  further.  In 
other  worda,  so  far  aa  meaanrettento  of  angular  diatauM  aoJbtanded 
can  guide  ua,  such  a  fy  aeama  to  be  abaolutoly  indiatingulahhble  by 
a  bee  fkom  one  of  hia  own  apedea,  within  tha  limito  of  ordinary 
vidon.  The  pieturea  east  upon  tha  sansorium  by  tha  fff  uid  by  a 
brother  bee  are  dmply  idanticaL  In  -many  other  caaea  It  can  be 
i|hown  that  the  mimicry  tfaama  dpadally'intanded'to'deodTe  tha 
eyea  of  a  particular  class  of  nnimala ;  whila  there  la  no. ease  of 
mimicry  where  the  only  anamiaa  or  pray  consist  cf  planto  or  ayelesa 
animala.  Katnrally  there  can  be  no  mimicry  without  a  creature  to 
deodva ;'  tha  very  aonoeution  Implies  an  external  nervoua  system 
to  be  -acted  upon,  and  to  Deaoted  upon  deoepUvel^.  Thus  mimicry 
in  planto  must  hava  refarenca  to  tha  ayea  of  anim^la.  In  anlmiJala 
themsdvea  to  the  eyea  of  one  another.  We  may  conclude,  aooord- 
ingly,  that  if  a  laaf-inaaot  k  green  with  faint  vtolet-brown  veina 
to  the  wing%  axyictiy  like  a  certain  leaf,  ia  order  to  deodve  anadky 
tropical  bi^  then  thoee  birda  are  oapaUa  of  perodving  tha  forma 
and  coloura  imitoted  to  that  partionlar  degree.  Bo  the  preaanca  of 
mimicry  in  any  group  may  gfuda  ua  to  a  runghldaa  of  the  parcaptiva 
powers  of  thoee  creaturea  whom  tha  iftimicrv  servea  to  dacdva.  Tha 
exaot  imitiition  of  sand  and  coloored  pebblea  in  the  flat-fldi  la  a 
fairly  safe  indication  that  the  predaceona  fidi  by  whoea  eelectioa 
they  have  been  davelopad  (through  tha  weeding  out  cf  lll-proteotad 
Tatiattons)  can  piattv  .acci|ratdy  diatinguiah  form  and  colour.  Tba 
long  green  pipe  fiah'  which  ding  around  green  aea-woed  hava 
probably  acquired  their  axiating  huaa  to  decdva  the  ayea  of  mail 
sharks ;  the  FhyUonUrym  tnm,  a  hippocampua  which  looka  pra- 
daely  like  a  piece  of  tongled  and  waving  f^icua  (aea  fiffure,  toL  xL 
p.  868),  haa  doubtless  in  the  same  wav  taken  on  ito  ddudva  like- 
ness to  tha  ahpa  among  which  it  Uvea.  So  the  cricket  which 
reaamblaa  ito  foa  IJm  sand-waap  must  hava  gained  ito  nreaent 
shape  and  hue  by  ■  deceiving  ito  enemy,  and  therefore  it  ang- 
geate  the  probability  of  highly  dardopMi  vidon  on  tha  part  of 
th»  waspe.  There  aaema  every  raaaon  to  believe  that  in  manj, 
instancea  inaacta,  qddara,  and  even  lisarda  hava  developed  mimetic 
or  other  deoeptive  reaamblancee  la  order  to  delude  tha  ayea  of  in- 
secto; while  in  other  caaea  tha  diaguiae  haa. beea  uaooaadoudy 
adopted  to  deodva  fiah,  amphiUaaa,  reptilea,  birda,  and  mammaJa.^ 
Moreover,  wa  hava  aome  grounds  for  baUaviag  that  tha  sanaa  of 
oolour  ia  axeeptionally  strong  in  Urda  and  la  one  or  two  laseot 
ordera;  and  tha  mimicry  of  colour  aeama  to  hava  proeeaded  to  the 
greateat  length  amongst  animeU  whiah  are  mad  axpoaed  to  tha 
attaoka  of  these  daaeea  or  which  would  find  it  advaatagaona  to 
deodva  them.  It  may  be  added  thaf-theea  aama  dasaea  have  baaa 
moat  effective  in  producing  the  bright  huas  of  flowara  and  frnlta,  on 
Mr  DanHa'a  hypotheds,  or  are  atlsaat  ia  aay  aaae  moat  iatilnatdy 
aoRdatad  with  aaeh  Tet*t»U*  atmctaraa  aa  fartiUwa  cfbloapome 
and  diaparaara  of  aaed.  Mimiary  la  thua  to  ac^a  astaai  a  xnagh 
gauge  of  tha  panapttva  ftonltiaa  cf  tha  apaeiai  daodvad  bf  it 
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.TIm  Toeal  tohaiaj  "whUk  oMai»  umemg  Mrtii4  Uid%  nbh  m 
nd  baJOBieli,  mUpt  of  ooiDia  be 


the  moolciiif-bird,  itarliag^  P^mt,  and      ^^  _^ 

pUead  in  a  irhoUy.diffarent  eattgofy  from  thaat  ^lM|«iii  esMt.  *  11 
u  «  ^rtet  Tolttloiwl  zwalt,  and  it  it  mimiefjin  a  fiural  not' in  a 
fitforatlra  aanaa.  -The  laealtj  aeemt  to  be  due  to  tbo  play-fosttaot 
aloM^  and  liot  to  mbaerra  anj  direetlj  vatftil  Amotion.       {Q:  Jl  ) 

MIMNERMUS,  a  Greek'  elegiao  poet,  born  at  SmTraa, 
fired  about  600  B.O.  His  life  fell  in  the  troubled  time 
when  thie  old  Greek  <;i^  of.  Smyma  wai  struggling  to 
maintain  itself  against  uie  rising  power- of  the  Lydiaa 
kings.  One  of  the'  extant'  fragments  of  his  poems  refers 
to  the  struggle  and  contrasts  the  present  effemiaacj  of  his' 
oountrymen  with  the  brarerj  of  those  who  bald  onoe 
defeated  the  Ljdian  king  Gjges.  The  poet  mentions  In 
another  fragment  that  he  belonged  to  the  stock  of  the 
Oolophonians  who  had  seized  the  .£olie  Smyrna.  But  his 
most  important  poems  were  a  set  of  elegies  addressed  to  a 
flute-plaTer  named  Nanno;  thej  w^re  collected  in  two  books 
called  after  her  name.  Hermeaianaz  mentions  his  lore  for' 
Nanno^  and  implies  that  it  was  unfortunate.  Only  a  few 
fragments  of  these  poems  haye  been  preserred;  and  their 
soft  melancholj  tone  and  delicate  language  grre  some  idea 
of  the  poet's  charaetw.  His  ideal  is  the  sweet  loft 
loxurious  Ionian  life,  and  her  Ironld  eiyoy  it  free  from 
sorrow'  and  die  as  soon  as  he  could  no  longer  eqjoj  it. 
Tet  there  is  apparent  some  of  the  old  stronger  strain  of 
character  which  in  early  time  raised  the  loman  cities  to 
greatness,  pride  in  the  glories  of- his  race  and  scorn  for 
thoee  that  are  unworthy  of  their  fathers' '  renown.  His . 
experience  of  Ijf e  was  STidently  sad;  he  felt  that  his 
country  was  gradually  yielding  to  the  enemy  it  had  once 
defeated,  and  he  knew  thrt  his  own  hopes  were  disap- 
pointed. The  sun  himself  has  endless  toils  from  rising  to 
setting  and  again  from  setting  to  rising.  The  life  of  man 
is  as  transitory  as  the  leaves  A  spring^'he  sayi^  referring  to 
a  passage  in  the  popular  epic  poetry  of  Ionia  (Jliculf'  tL 
146).  He  wishes  to  die  in  his -sixtieth  year,* a  wish  to 
which  Bolon  replied  bidding-  him  reconsider  and  rather 
long  to  die  when  he  was  eighty  years  old.  Mimnermus 
was  the  first  to  make  the  clegiao  yerse^  which  had  pre- 
yionsly  had  more  of  the  epic  character,  the  rehule  for  lore-' 
poetry,  and  to  impart  to'  it  the  colour  of  lus  own  mind. 
He  found  the  elegy  deyoted  to  objectiye  themes ;  he  made 
it  subjectiTe.  He  set- his  own  poems  to  the  niusie  of  the 
flute,  and  the  poet  Hipponax  says  that  he  used  the  melan- 
cbcij  v6/i09  KfiiMiif.  He  bears  the  epi&el  AcyvaaTodTt, 
by  which  Solon .  addresses  him.  It  is  doubtful  whether 
thiB  epithet  is  peculiar  to  himself  or-  whe&er  it  marks  him 
as^belonging  to  a  musical  and  poetic  family  or  school ;  it 
is  evidently  akin  to' the  epithet  Xiyttcu  Movoxu. 

HIMOSlA;  .  The  Mhnoaem  (so  named  from  their  mimicry 
of  animal  movements)  form  one  of  the  three  suborders  df 
Leffwminoemy  and  are  characterized  by  their  (usually  small) 
regular  flpirers  and  valvate  corolla.  Their  28  genera  and 
1100  species  are  arranged  by  Baillon  in  four  series^'of 
which  die  acacias  (see  AoJl^ia)  and  the  true  mimosas  are 
the  most  important.  They  are  distributed  throughout' 
almost  aU  -tropical  and  subtropical  regions,  the  acadas 
preponderating  in  Australia  and  the  true  mimosas  in 
America.  The  former  are  of  considerable'  importance  as 
sources  of  tipiber,  .gum,  and  tanliiny'bat  the'latter  are  of 
much  less  economic  value^  though  .a  few,  like  the  talh  (M, 
ftrfygvned)  of  Arab^and  Central  Africa^  are  importont 
trees.  Most  ar#  herbs,  or  nndershrubs;  but  some  South- 
American  specieB  are  tail  woody  climbers.  They  are  often . 
prickly,  "nie  roots  of  some  Brazilian  spades  are  poisonous^ 
and  thai  d  Ji,  '.pudioa,  L.,  has  irritating  properties.  JH, 
tmnUmn  has  been  used  in  America  in  the  treatment  of 
fistula^  ^,  probably  as  an  astrinmt.  Th6  Tnimosaa, 
howiBvoTy  owe  their  interest  and.  weir  estensiye  eulti- 
yation,  partly  to  the  beaa^  of  tiidr  nsoaUj  bjpinnaid 


foliege^  but  BtQlMnora  to  the  jemarkable  ds\feiopment 
IB  soBie-iq[>eeiea-^  the.  (deep  movements 'taanifested  to 
-some  extent  by  most'  of  the  'pinnate  Le^aminoiMf  as  well 
as  many  ether  (especially  seedling)  plants^  In  the  so-caUed 
"sensittve  plantfc*  these  movements- not  only  take  ^]ace 
under  the  influence-of  light  and  darkness,  but  c^n  be*  easily 
;exetted  by  mechanical  and  other  stimuli  When  stimu- 
lated, say.  at  ibib  a]ds  of  one  of  the  secondary  petiole^  the 
>  leaflets  move' upwards -t>n  each  side  until  tiiey  mdet,  the 
movement  bemg  propagated  centnpetally.  It  may  then 
be  communicated  to  the 'leaflets  of  the  other  secondary 
petiole^  which  close  (the  petioles,  too,  converging);  and 
thenoe  to  the  main  petiole,  which  sinks  rapidly  downwards 
towards  the  stem,  the  bending  taking*  place  at  the  jTulvinus^ 
or  swollen  base  of  the  leafstalk.  See  Botakt,  voL  iv. 
p.  113^  fig..  117.  'When,  ahaken.  in  any  way, .  the  leaves 
close  and  droop  simultanieously,  but  if  the  .agitation  be 
continued,  they  reopen  as  if  they  had  become  accus- 
tomed to  the  shocks.  Hie  common  sensitive  plant  of 
hot-houses  is  if.  pudiea,  L.,  a  native  of  tropical  America 
but  now  naturalized  in  corresponding  latitudes  of  Asia  and 
Africa;  but  the  hardly  distinguishable  Jf.  $enntiva  and 
othen  are  also  cultivated.  .  The  common  wild  sensitive 
plants  of'  the  United  States  are  two  species  of  the  closely 
allied  genus  Schrankia,  , 

MINDANAO,  MINDORO.     See  Philippine  Islands. 

MINDEN,  the  chief  town  of  a  district  of  the  same  name 
in  Prussia,  province  of  Westphalia,  is  situated  about  22 
miles  to  the  westeouth-west  <rf  Hanover,  on  the  left  bank 
of  the  Weser,  which-  is  spanned  there  by  two.  bridges.  The 
older  parts  of-  the  town  retain  an  old-fashioned  appearance, 
with  narrow  and  crooked  streets ;  the  modem  suburbs 
occupy  the  nte  of  the  former  fortifications.  The  most 
interesting  building  ii  the  Roman  Oatholio  cathedral,  the 
tower  of  which,'  dating  from  the  11th  century,  illustrates 
the  fint  step  in  the  growth' of  the  Qothio  spire  in  Germany. 
Tlie  nave  was  erected  at  the  cind  of  the  13th  century,  and 
the  choir  in  197f-79.  Among  tiie  other  chief  edifices  are 
the  old  church  of  .St  Martin;  the  'town-house,  with  a 
Gothic  facade ;  the  extensive  court-house ;  and  the  Qovem- 
ment  offices,  constructed,  like  many  of  the  other,  buildings, 
<tf'a  peculiar  veined  brown  sandstone  found  in  tiie  district. 
Minden  contains  a  gymnasium  and  several  hospitals,  besides 
other  charitable  institutions.  Its  industries  include  linen 
and  cotton  weaving^  dyeing;  calico  printing;  and  the 
manufacture  of  tobacco^  leather,  lamps,  chicory,  and  chemi- 
cals. There  is  also  some  activity  in.  the  building  of  small 
craft  In  1881  107  vessels  of  an'  aggregate  burden  of 
12,569  tons  entered  and  cleared  the  river-harbour  of 
Minden.     The  population  in  1880  was  17,869. 

■  liindoa  (Mindim,  Hindo),  apparenfly  a  trading  place  of  soma 
importaooa  in  the  tima  of  Charlamncna,  was  made  the  seat  of  a  bishop 
\rr  that  nooaroh,  and  anbaeqeehtij  beoama  a  flourishing  member 
of  the  Hanaeatio  League.  In -tiie  18th  eentniy  it  waa  aorroimded 
with  a  wait  Punished  by  military  ooonpation  and  a  Una  for  its 
receptioa  ol  the  Beformation  in  1547,  Hxnden  underwent  similar 
trials  In  the  Thirty  Tearat  "War  and  the  wars  of  the  French  ooonpa- 
tion.  In  1548  the  Uahopric  waa  aonverted  into  a  aeonkr  prinoipaht  j 
under  the  eleotor  of  Brandaabntg.  Trom  1807  to  1814  lunden 
waa  inelnded  in  the  kingdom  of  Hreatphalia,  and  in  the  latter  year 
it  paaaed  to  Prasaia;  In  1818  the  fortifications,  which  had  been 
rased  bv  Frederick  the  Great  after  the  ^Beven  Team'  War,  Were 
reatorad  and  atrengtheneid,  and  aa  a  fartress  of  the  eeoond  rank  it 
rainained  the  ehkf  military  plsoa  of  Westrhalis  down  to.  1872, 
whoa  the  works  ware  flnaUy  daatoUshed.  At  Todtenhanepn,.  3 
mflea  to  the  north  of  KIndan,  the -allied  EagUah  and  Oarman-troope 
under  the  duke  of  Branswiek  gained  a  decisiye  victory  over  the 
Tionoh  in  .1769.  About  8  miles  to.tha  aonth  of  Minden  hi  tha 
so-oal1ed  "Porta  Weatfalioa,"  a  narrow  and  niotnreaqae  defile  by 
which  tha  Weaar  qnita  tha  moontaina  and  leachee  the  plain. 

Minden  is  not.  to  be  oonfounded  with  the  Hanoreriaq  MilndeB, 
also  eometimcs  written  Minden  (population  Q856),  at  the  coiiaiione* 
(jnbufim^lofthaWamandFnlda.  rS^- 
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NATUEAL  objects  which  are  homogeneons  in  their 
maaa,  and  in  which  no  parts  fonn^  for  special  pur- 
poses can  be  distingaiBhed,  are  termed  "  minends  " ;  and 
the  branch  of  natiiral  science  which  treats  of  these  is 
termed,  mineralogy.  Minerab  differ  from  the  stroctures 
treated  of  in  botanj  and  zoology  in  the  three  following  par- 
ticnlars.  (1)  They  differ  in  the  mode  of  their  formation; 
this  has  been  accompliahed,  not  by  assimilation  of  matter, 
producing  growth  from  within,  but  by  augmentation  of  bulk 
through  accretion  of  particles  from  without  (2)  Minerals 
are  not  heterogeneous.  While  the  objects  treated  of  in 
the  other  departments  of  natural  history  consist  of  beings 
possessed  of  lif  e»  and  haying  parts  which,  being  mutually 
dependent^  cannot  be  separated  from  one  another  without 
a  more  or  less  complete  destruction  of  the  individual,  the 
objects  treated  of  under  the  department  of  mineralogy 
have  80  uniformly  consistent  an  individuality  that  they  are 
pot  destroyed  by  any  separation  of  parts, — each  portion 
or  fragment  possessing  the  same  properties  and  the  same 
composition  as  the  whole.  And  (3),  while  those  beings 
which  are  possessed  of  life  have  their  component  elements 
grouped  Into  complexes,  for  the  most  part  capable  of  more 
or  less  freedom  of  motion  and  susceptible  of  change, 
minerals  have  a  constitution  resulting  from  chemical  attrac- 
tions alone  and  an  arrangement  of  their  parts,  under 
physical  influences,  nhich  haa  resulted  in  rigidity  and  an 
absence  of  all  tendency  to  change. 

Fouc  ov  MrazBAU — Cbtbtallooba^ ht. 

The  most  precise  definition  of  a  mineral  would  be— an 
inorganic  body  possessed  of  a  definite  chemical  composition, 
and  usually  ot  a  regular  geometric  form.  Of  these,  the 
second  is  in  one  respect  the  direct  outcome  of  the  first ; 
while  many  of  the  most  important  physical  properties  pos- 
sessed by  minerals  are  outcomes  of  the  second.  ^ 

Both  the  geometric  form  and  the  composition  of 
minerals  are  produced  and  modified  under  the  influenoe  of 
general  laws. 

Mineral  bodies  oceor  in  the  three  physical  conditions  of 
solid,  liquid,  and  gas.  Those  now  found  in  the  last  two 
states  are  few  in  number,  and  are  of  altogether  inferior 
interest  to  those  which  occur  as  solids;  but  there  is  reason 
to  believe  that  the  minerals  we  Imow  as  solids  once 
existed  in  the  liquid  or  gaseous  state^  and  that  their  pro- 
sent  structure  was  determined  in  the  process  of  solidifica- 
tion. All' bodies  thus  formed  may  bs  divided  into  two 
great  daases: — 

1.  Amorphous  bodies,  or  such  as  do  not  poMsss  a  a»- 
finite  and  charaeteristio  geometrical  form.  These  (when 
transparent)  re&act  li^t  singly  in  every  direction  (except 
when  under  stress) ;  they  are  equally  easy  or  equally  diffi- 
cult to  break  in  dil  directions ;  iriien  broken  they  exhibit 
a  conchoidal  or  an  earthy  fracture ;  they  are  equoOy  hard 
throughout  all  their  parts ;  tiiey  are  equally  elastic  in  all 
directions ;  they  conduct  heat  with  equal  rapidity  and  in 
equal  amount  in  all  directions. 

2.  Crystalline  bodies,  or  such  as  occur  in  definite  geo- 
metrical forms  bounded  by  flat  surfaces.  Tliese  present 
greater  facilities  of  separation  of  their  particles,  or  '*  cleav- 
age^" in  certain  directions  lying  in  determinate  planes  than 
they  do  in  others ;  most  of  them  are  neither  equally  hard 
nor  equally  elastic  in  all  directions,  conduct  heat  more 
rapidly  in  certain  directions  than  they  do  in  others,  .and, 
when  transparent,  refract  light  doubly  except  in  certain 
directions^ 
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Mineral  bodies  are  found  in  both  of  the  above  daases ; 
and  the  same  mineral  body  may  occur  in  both  tho 
amorphous  and  the  crystalline  <*ondition.  This  is  seen  in 
the  piece  of  gold  shown  in 
fig.  1,  where  the  upper  portion 
has  a  sharply  angular  and  a 
well-defined  shape^  while  the 
lower  presents  curvilinear  and 
rugged  outlines,  similar  to  one 
another  in  no  part.  Under 
favouring  circumstances,  it  is 
possible  that  every  substance 
whose  compoaitioix  is  capable 
of  being  represented  by  a 
definite  chemical  formula — 
%,€,,  which  has  an  unvarying 
composition — may  be  capable 
of  assuming  a  definite  crys- 
talline form. 

Site  and  Farm  of  (7iyita2f.— They  c^  o^  ^^  "^^  ^'^ 
over  a  yard  in  dismeter  to  mere  specks  requiring  a  high 
power  of  the  microscope  to  reveal  their  existence.  BerjiA 
nave  been  obtained  in  America  more  than  4  feet  in  length 
by  21  in  thicknessi,  weighing  2}  tons.  Equally  Uurge 
crystals  of  apatite  have  been  found  in  Canada.  There  ia  a 
rock  crystal  at  Milan  d^  feet  bug  by  5}  in  drcomferenoe^ 
weighing  870  lb.  The  highest  perfection  of  form,  and  hence 
of  other  properties,  is  only  found,  however,  in  crystals  of 
moderate  or  of  small  size. 

Variety  of  Form^  and  Canttanep  </  Form.— The  same 
mineral  may  be  found  in  different  localities,  or  sometimeo 
in  the  same  locality,  exhibiting  an  almost  endless  variety 
of  forma.  Oalo«par  occurs  at  a  Scottish  locality  in  acica- 
lar  pyramidal  crystals  of  which  the  length  may 
be  ten  or  more  times  as  great  as  the  width  (fig. 
2) ;  in  flat  plates  as  thin  as  paper,  in  which  the 
length  is  not  the  hundredth  part  of  the  width ; 
also  in  prisms,  pyramids,  and  rhombohedra, 
which  at       t  sight  (as  in  figs.   3    4)  seem 
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Fig.  4. 

destitute  of  any  relationship  to  each  other.   This 
substance  has  elsewhere  been  noted  in  several 
hundred  forma.     The  minerals  fiuorite,  pyrite^ 
and  baryta  have  each  been  observed  in  over  a 
hundred  diverse  forma.    Nevertheless,  however 
great  the  number,  all  the  forms,  in  the  case  of     ^ 
each  mineral,  may  be  reduced  or  referred  to  a  sing^  typs^ 
by  the  simple  process  of  examining  its  internal  stmcturo 
or  the  mode  of  arrangement  of  its  molecnks^  JThis  ia 
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acoompliahed  in  two  ways— (1)  by  finding  the  weak  joints 
in  that  airangement,  through  splitting  the  crystal,  and 
(2)  by  measuring  the  angular  inclination  of  the  outside 
surfaces  which  bound  the  form  and,  from  these  measure- 
ments, by  simple  mathematical  laws,  arriying  at  what  has 
been  termed  its  "  primitire  "  or  ampliBst  form. 

As  regards  the  mere  recognition  of  a  substance,  such 
measurement  in  itself  suffices, — the  angular  inclination,  if 
the  aame  surfaces  be  measured,  being  unvarying  in  each 
species.  It  can,  moreoTer,  be  shown  tl^t  the  possible 
range  of  external  variety  of  form  ia  goyeAed  by  fixed 
maUiematical  laws,  whidi  determine  precisely  what  crys- 
talline forms  are  or  may  be  produced  for  each  sp^es. 
Comparatively  few  of  these  actually  occur  in  nature ;  but 
ciystallographic  laws  can  point  out  the  range  of  those 
which  can  possibly  occur,  can  delineate  them  eren  before 
they  are  found,  and  can  in  all  cases  show  the  relationship 
which  subsists  between  them  and  the  simple  or  fundamental 
form  from  which  or  out  of  which  they  all  originate.  It 
must  be  observed  that  in  crystalline  bodies  the  internal 
structure — that  is,  the  arrangement  of  the  molecules — 
is  as  regular  in  an  outwardly  shapeless  mass  as  in  the 
modelled  crystal  which  presents  itself  as  a  perfect  whole. 

Definitions  of  Crystals,  and  their  Members  or  Parts, — A 
crystal  is  a  symmetrical  solid,  either  opaque  or  transparent, 
contained  within  surfaces  which  theoretically  are  flat,  and 
of  a  perfect  polish,  but  which  are  actually  frequently 
curved,  striated,  or  pitted.  These  surfaces  are  called 
"  planes,''  or  "  faces."  The  external  planes  of  a  crystal  are 
caJled  its  "  natural  planes  " ;  the  flat  surfaces  obtained  by 
splitting  a  crystal  are  called  its  "  cleavage  planes."  The 
intersections  of  the  bounding  planes  are  called  "  edges^" 
and  planes  are  said  to  be  simUar  when  their  corresponding 
edges  Are  proportional  and  their  corresponding  angles 
equal  Crystals  bounded  by  equal  and  similar  faces  are 
termed  "  simple  forms."  Tlie  cube,  bounded  by  six  equal 
squares,  the  octahedron,  bounded  by  eight  equUateral 
triangles,  and  the  rhombohedron,  bounded  by  six  equal 
rhombs,  are  thus  simple  forms.  Crystals  of  which  the 
faces  are  not  all  equal  and  similar  are  termed  compound 
forms,  or  *' combinations,"  being  regarded  as  prckiuced 
by  the  uniao  or  combination  of  two  or  more  simple  forms. 
Edges  are  termed  rectangular,  obtuse,  or  acute,  according 
as  the  angle  at  which  the  faces  which  form  the  edge  meet 
is  equal  to,  or  greater  or  less  than,  a  right  angle. '  Edges  are 
similar  when  the  planes  by  the  intersection  of  which  they 
are  formed  are  respectively  equal  and  equally  inclined  to 
one  another ;  otherwise  they  are  unlike  or  dissimilar. 

When  a  figure  is  bounded  by  only  one  set  of  planes,  it  is 
said  to  be  "developed.^'  When  an  edge  is  cut  off  by  a 
new  plane,  it  is  said  to  be  "  replaced  ";  when  cut  off  by  a 
plane  which  forms  an  equal  angle  with  each  of  the  original 
faces  which  formed  the  edge,  it  is  said  to  be  '*  truncated." 
When  an  edge  is  cut  off  by  two  new  faces  equally  inclined 
to  the  two  original  faces  respectively,  it  is  said  to  be 
"  bevelled."  When  a  solid  angle  is  cut  off  by  a  new  face 
which  forms  equal  angles  with  all  the  faces  which  went  to 
form  the  solid  angle,  it  is  said  to  be  truncated. 

In  classifying  crystals  and  studying  their  propertiei^  it 
it  found  convenient  to  introduce  certain  imaginary  lines 
called  *'axes."  Axes  are  imaginary  lines  connecting 
pointi  in  the  crystal  which  are  diametricaJly  opposite^-— 
■Qch  as.  the  centres  of  opposite  faces,  the  apices  of  opposite 
solid  angles,  the  centres  of  opposite  edges.  Different  sets 
of  axes  may  thus  be  drawn  through  the  same  crystal;  but 
there  ii  always  one  set»  usually  of  three^  but  in  oneroedal 
class  of  crystals  of  four,  axee^  by  reference  to  which  the 
geometrical  and  physical  properties  of  a  aystal  can  be 
most  simply  explained.  These  ajces  intersect  one  another, 
either  at  jifht  ang][6s^  producing  "orthometric"  form^  or 


at  oblique  angles,  producing  ''  dinometric "  forms.  ^  The 
axes  may  be  tSi  equal,  or  only  two  equal,  or  all  unequal 

There  is  a  definite  conventional  position  in  which  for 
purposes  of  description  a  crystal  is  always  supposed  to  be 
held.  With  reference  to  this  position  one  of  the  axes,-^ 
that  which  is  erect  or  most  erect,— is  termed  the  "  verti- 
cal," and  the  others  the  "  kteral"  The  planes  in  which 
any  two  of  the  axes  lie  are  called  the  "axial"  or 
« diametral  planes,"— sometimes  /^sections."  By  these 
the  space  luround  the  centre  is  divided  into  "sectants." 
If  there  are,  as  is  ^neraUy  the  case,  only  two  lateral  axes, 
the  space  is  divided  into  eight  sectants,  or  octants ;  but,  if 
there  are  three  lateral  axes^  it  is  divided  into  twelve 
sectants. 

Primitive  Forms  of  Crystals, — If  we  attempt  to  arrive^ 
through  a  study  of  the  internal  structure  of  crystals,  as 
evidenced  by  diirections  of  weakness  of  cohesion,  at  the 
total  number  of  primitive  or  parent  forms  which  can  exist, 
we  find  that  there  are  thirteen  siich  forms  and  no  more. 

Kine  of  these  may  be  regarded  as  prism^  standing  upon  a  base, 
three  as  octahedra  standing  upon  a  solid  angle  ;  and  tnere  is  one 
twolre-sided  figure,  or  dodecahedron. 

iVimw.— Of  the  prisms  eigbt  have  a  four-sided  base. 

If  the  base  is  square  and  the  prisih  stands  erect — that  is,  if  its 
sides  or  lateral  planes,  as  they  are  called,  are  perpendicular  to  the 
base— the  form  is  termed  a  "right  square  prism"  (fig.  6).  In 
this  the  four  lateral  planes  are  rectangular  and  equal ;  ihtj  may  be 
either  oblonff  or  square ;  in  the  latter  case  the  form  is  the  "  cube  " 
(fig.  6).  When  the  base  ia  a  rectanele  instead  of  a  square,  the 
form  is  a  "right  rectangular  prism     (fig.  7).     In  each  of  the 
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above  three  forma  the  edfes  are  twelve  in  number.  Iq  the  cube 
all  the  edges  are  equal.  In  the  square  prism  the  lateral  edges 
are  all  equal,  but  are  different  from  the  lour  equal  edges  of  ue 
base.  In  the  rectangular  nrism,  two  at  each  base  differ  in  length 
from  the  other  two,  while  both  differ  firom  the  lateral ;  hence 
there  are  here  three  sets  of  edges,  four  in  each.  In  each  of  the 
three  forma,  however,  the.  solid  angles  are  eight  in  number,  all 
equal,  and  each  enclosed  by  three  right  angles. 

When  the  base  is  a  rhombus,  and  tne  prism  stands  erect,  the  form 
is  a  *'  right  rhombic  prism  "  (fig.  8).  Two  of  the  angles  in  the  base 
being  here  acute  and  two 
obtuse,  two  of  the  solid 
angles  corresponding  each 
.witn  each  must  differ  from 
tba  others.  So  also  must 
two  of  the  lateral  angles 
be  acute  and  two  obtuse. 
The  four  lateral  faces  are 

•'m^.  th.  wu  .       "»•«•  •"«•»•    . 

rhomboid,  and  the  prism  stands  erect,  it  is  only  the  opposite 
lateral  faces  that  can  be  equal.  The  form  is  called  a  *' right 
rhomboidal  prism*'  (fig.  9). 

When  the  base  is  a  rhombus,  but  the  prism  stands  obliauely  on 
iU  base,  the  form  is  called  an  "oblique  rhombic  prism "  (fig.  10). 
Hare  the  basal  edges  of  the  lateral  pUnes  are  all  equal  in  length, 
but  on  acoount  of  the  inclination  of  the  prism  the  angles  which 
these  edges  form  with  the  kteral  edges.of  the  latend  planes  an 
two  acute  and  two  obtuse. 


fig.  10.  /ig.  11.  1g-  1^ 

xf  all  the  edges  of  an  oblique  rhombie  pnsm  are  equal  in  leng^ 

to  the  brMMlth  of  the  base,  and  if  tha  lateral  planM  are  rhombi 

equal  in  all  respects  to  the  basal,  the  form  is  called  a"Thombo- 

hedron  "  (fig.  11).    This  is  included  within  six  equal  pianos,  uxe 
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th«  enlw,  htLi  H&atb  pUnet  bars  oblique  anclei.  Th«  rliombo- 
hedronthas  b«tn  the  eeme  relation  to  the  obTiqne  rhombic  priam 
which  the  cobe  doee  to  the  riffht  eqttare  priam.  Of  the  eight  solid 
angleaorarhombohedron  only  two  are  contained.  bT  three  equal 
plane  anglea,  and  theee  two  "apioea,"  aa  they  may  be  called,  are 
oppomte  one  another.  Aocordinff  aa  the  apioea  are  aouta  or  obtnae, 
wt  hare  an  acute  orobtuae  rhombohedron. 
When  the  baae  of  ah  oblique  priam  ik  a  rhomboid,  the  priam 
[ue  rhomboidal  priam  "  (fig.  12).     In  thia  form, 


I  AH  "obliqi ,  ,  w      . 

oniy  diegonaUy  oppoeite  edgee  are  aimilar,"  aa  ngarde  equality 
of  length  and  the  ralae  of  the  included  angle.  Only  oppoeite  aolid 
anglee  are  equal,  aa  are  a]ao  the  oppoeite  and  parallel  faces. 

A  right  pnsm  may  hare  an  eqmlatenl  aix-sided  base ;  -it  ia  then 
called  an  "hexagonal  priam."    TUb  form  ma^  be  developed  in  two 


positions. relktirely  to  each  other,— one  in  which  thetranareree axes 
pass  from  the  centres  of  opposite  iaoea  (fig.  18^  the  other  in  which 
they  pass.iW>m  the  centree  of 
oppoeite  edges  of  the  planea 
(fig.  Uy.  The  faoea  of  the  one 
aet  mutually  truncate  the  edges 
of  the  other.  If  a  rhombo- 
hedron *be  poeitioned  ao  as  to 
rsst  upon  one  of  its  apices,  the 
faces  of  one  ;hezagonal  |^m 

would  '  truncate    the    lateral         «.     •■•  «c>  tj 

^dffea  .of    the   rhombohedron,         ««■  18.  ng.  14. 

while  the  fkoes  of  the  other  hexagonal  priim  would  truncate  its 
lateral  aolid  angU§,  Hexagonal  prisma  may  be  longer  or  ahorter 
than  the  width  of  their  bases.  The  interfacial  lateral  anglea  are 
180*.    The  angle  between  the  lateral  and  terminal  faoea  ia  90*. 

OeiQhubra.r-^Ih»  planetf  of  theae  eight-faced  solids  are  triangular, 
and  they  may  be  regarded  as  made  up  of  two  four^idedjprramida 
applied  to  eeoh  othei^  base  to  base.  They  are  alwi^ya  pontaoned  so 
that  they  stand  upon  a  solid  angle  with  the  "  baaal  plane  "^that 
ii^  the  plane  which  ia  the  common  base  of  the  two  pyramida— hori- 
zontal In  the  primitiTe  forma  now  under  qonsiaeration  the  yer- 
ticea  of  the  two  pyramids  will  in  thia  jtoaition  be  rertieaUr  above 
and  below  the  centre  of  the  baae.  The  upper  andlower  soliu  anglee 
afe  then  termed  the  *' vertical  solid  anflea,*'  and  the  four  lateral 
solid  angles  are  eaUed  the  baaal  aolid  anslea. 

There  are  three  octahedrona.  In  the  '"  regular**  octahedron  (fig. 
15)  the  base  is  a  square,  and  the  eight  faoea  are  equilaUnl  trianglea 
of  equal  size.  Tnere  are  twelve  ed«es,  which  are  all  equal.  The 
faces  incline  to  each  other  at  an  angle  of  100*  S8'  It^,  and  have  the 
plane  anglea  all  60*.  Tliere  are  six  equal  aolid  anglea.  When  the 
oese  of  1^0  octahedron  is  square,  but  the  other  edges,  although 


Fifr  15.  Tig.  16.  fig.  It. 

eoual  'to  one  another,  are  either  longer  or  ahorter  than  the  edgee 
or  the  baae^  the  form  ia  a  "  right  aquare  octahedron  "  (fig.  16). 
In  this  the  facee  are  isoeceles  trianglee,  the  equal  ailglea  being 
at  the  basal  ed«e  of  the  planes. .  Theae  baaal  adgee  are  equal  and 
nmilar,  but  differ  in  length  and  in  amdea  from 
the  eight  equal  pyramidal  edgee.  When  the 
base  of  aii  octahedron  ie  a  rhombus,  it  is  called 
a  *'- right  rhombio  oeuhedron"  (fig.  17). 

DodecnA«dnm.'>— This  (fi/  18)  has  each  of  its 
twelve  facee  a  rhombus,     it  is,  like  the  cube 
and  the  octahedron,  a  solid  whidi  is  symmetrical. 
ThA  interfacial  anglee  are  ell  120*,  the  plana 
angles  are  109*  28*  16'  and  70*  81'  U\    The  edgea         -,     , . 
are  twenty-four,  and  aimilar.     There  are  ftmrteen         'ig*.lo* 
solid  anglee,  of  w)iich  six  are  formed  each  by  the  ineeting^  gt  four 
acute  plane  angles,  and  eight  by  the  meeting  of  three  obtuae  plane 
anglea. 

It  has  been  said  that  the  above  gimple  f  onna  were  arrived 
at  through  a  atady  of  the  internal  stmcture  of  crystals, 
chiefly  as  disclosed  by  cleavage.  Inasmuch,  however,  as 
there  are  some  minerals  which  cleave  in  only  one  direct^oh, 
and  many  which  cannot  be  cleaved  in  aiiy  direction,  this 
method  of  investigation  fails.  Its  employment^  moreover, 
frequently  led  to  conflicting  or  embarrassing  results.  A 
conflicting  result  is  when  a  substance  has  more  than  one 
set  of  dmvages, — that  is,  splits  up  in  directions  which 
wodd  result  in  the  production  of  jnore  than  om  ioi  ihp 


above  primary  or  miA^  {otma.  Una  the  mineral  flnorit* 
occurs  with  much  the  greatest  freq[uencyin  the  f Orm  ol 
the  cube^  and  it  might  very  consistently  be  held  t)iat  its 
frequent  occurrence  in  this  form  was  a  dear  natural 
indication  that  the  cube  was  the  primary  or  simplest  form 
of  flnorite ;  but  it  splits  up  into  an  octahedroii.  Galena 
crystallises  frequently  in  the  form  of  the  octahedron;  yet 
to  cleavage  galena  yields  a  cubic  primary  form.  It  might 
be  conceived  that  there  had  been,  in  each  case,  some 
special  tendency  to  assume  the  cubic  form  and  the  oeta> 
hedral  form;  but  one  and  the  same  piece  of  rock'  i^y 
bear  on  its  surface  cubic  aystals  of  fluor  and  octahedral 
crystals  of  galena, — each  of  the  minerals  having  here 
assumed  the  primitive  cleavage  form  of  the  other  in  pre- 
ference to  its  own.  The  mineral  blepde  erystallixes  not 
unfrequently'  in  octahedra,  whidi  yield  the  dodecahedron 
on  deavage.  Jluor  aystallixes  in  dodecahedra,  yet  yields 
the  octahednm  to  cleavage.  Argyrite  oystallins  in  cubes 
and  in  octahedra,  but  yields  the  dodecahedron  on  deavage. 
Fyiitb  crystallises  in  cubes,  octahedra,  and  dodecahedra^ 
and  yidds.both  the  cube  and  the  octahedron  on  cleavAg^ 

Hiese  are  most  emliarrassiiig  results,  but  they  dearly 
indicate  eo  intimate  a  rdationship  to  subsist  Iwtween  three 
d  the  above  simple  forms  that  it  is  obvious  that  one  alone 
would  serve  as  «  type  form  for  representing  the  othersL 
The  sdection  of  thai  one  should  be  based  upon  grounds  of 
most  eminent  simplidty,  and  this  again  .is  to  be  arrived 
at  by  a  consideration  of  the  smaUnews  of  number  of  parts^ 
«.«.,  of  ftuies,  edges,  and  solid  angles.  In  such  a  oonsiden^ 
tion  we  find -that  the  dodecahedron,  witii  itshi^er  number 
of  tech  of  these^  at  once  gives  place.  The  cube  has  mx 
faces,  the  octahedron  dght;  simplidty  here  is  in  favour  of 
the  cube..  The  cube  has  twdve  edges,  the  octahedron  has 
twdve;  in  this  respect  they  are  equal  The  cube  has 
d^t  solid  angles  the  octahedron  six;  here  the  greater 
simplidty  IS  on  the  side  of  the  octahedron.  So  tlukt  this 
method  of  a^jtidicating  by  simplidty  fails,  and  we  are 
thrown  back  upon  the  idalionshipe  which  may  be  unfolded 
throu|^  a  consideration  of  the  other  dements  of  crystals, — 
their  axea. 

Sydems  of  CrfdaU  and  Xcnsf  qf  CrydqUitatum, 
TioM  oottdderatioii  leid,  first,  to>  the  remarkable  discovery 
that  several  of  the  above  primary  forms  are  mere  modifica^ 
tions  of  each  other,  and  nltimatdy  showed  that  all  crystals 
found  in  nature  may  be  referred  to  six  systems^  based  on 
certain  relations  of  Uieir  azea^  and  that  every  false  which 
could  occur  upon  a  crystal  bears  a  definite  and  simple 
rdation,  in  podtion  and  in  angular  inclination,  to-  these 


^  As  itgarda  msr^  geometrie  measnrementi  there  are  eeverd  diree- 
tiona  in  which  axiea  may  with  nearly  equd  advantage  be  projected. 
Vor  example,  in  the  eube 
ffigL  19)  they  may  be  drawn 
from  the  centreaof  eppodta 
faoes^  aa  lettered  O;  or 
Aoa.  oppoeite  solid  angles, 
aa  lettered  C ;  or  from  the 
oentrea  of  eppodte  edgee, 
aa  lettered  V,  There  ia 
'abundance  of  evidence  that 
each  of  theee  directions 
must  be  regarded  aa  linea 
of  dominant  *  soention  of 
lioteciilea. 

But  the  accretion  nay  be 
not  only  domiiiant  but 
overwhdmini^y  ao  in  one 
only  of  theee  directiopa  in 
certain  cases,  oT  oxiatent  y,^  lO.-Poeltion  of  three  sets  of  axes, 
along  one  eet  of  exbe  alone 

in  certain  othen.  In  a  apeeinea  of  native  ailvfr  from  Alva  in 
Sootiaad  (fig.  S0)»  along  O  this  Is  so  much  the  caai  that  the  eoB. 
eretiag  oideonlea  have  dona  Uttlo  more  than  ^Uaeate  tha  leni 
flCmoetsMiuB,  aadthisttey  haveM4yhsM.shlaLte«».ty 
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mrrMirifil  thoBMlTci  in  Ubm  of  nlmite^eitttilf  of  the  tery 

SS^STwhich  thej  wwe  projectiM  th«  dcebton  «««.    Mow- 

'^  •'..-.  ^^AtanDUulendtofithate  oetahadnl 


thtniMlTci 

. Mch  they  ^ 

of«r,  «  polMT  aggregafioii  ftt  the 


mm' if  W  ihown  bj  tb*  amoont  of  collecting  and  «i7rt«Uixing 


found  thai  «htT  all  hff9  atend.  in  a  definite  poaition  ona  to  ilia 
other :  that  deftnito  position  U  the  relation  which  they  bear  to  one 
of  the  aete  of  axes,  and  thia  aet  may  be  aaetgned,  tact  only  to  all 
tha  three  cryatala  here  combined,  but  alao  to  all  the  cTrtala  be- 
lontfing  to  tne  aamo  mineral,  whererer  ocenrrinff.  Thia  generel 
applicabflity  oonatittttea  one  of  the  leapecU  in  irhich  one  ipedal 
aet  of  axea  ia»  in  each  of  the  syatema,  preferred  to  the  othera. 


Fig.  20. 

^terial  being  laigaf  at  the  terminationa  of  theae  azaa  than  else- 
wheie.  In^  hoUow-fiused  cube  again  (fiiE.  81 V  an  agsregation 
of  moleenlea  in  the  dinotion  of  the  linca  D  and  C  haa  filled  ^e 
adgeaand  aolid  anglea,  while  none  have  been  deposited  along  0. 


TSg.21.  ng.  M. 

Thia  ooeoTB  in  eryatala  of  aalt.  In  the  hoUow-faoed  ootahadron, 
•nin  (fig.  '82),  there  haa  been  no  depoaition  of  matter  along  the 
luo  C.  Cuprite  often  ahowa  thia  form;  and  it  aa  frequently  occura 
m  hollow-fkced  dodecahedra,  wherein  the  Tacufty  ia  in  the  direc- 
tion of  D. 

In  the  specimen  of  pyrite  from  Elba  (fig.  28),  a  depoaition  along 
D  snd  C  would  ultimately  have  erected  the  scaffolding  of  a  hollow 
eube,  in  twehre  linea  of  minute, 
oombinationa  of  the  cube  and 
octahedron.  Such  'directional 
srrangAnente  may,  moreoyer, 
not  only  be  intermittent  -but 
often  alternate.  The  p/rite 
from  TrSveraella  (fig.  24)  is  an 
illustration  of  the  first  4  large 
pentagonal  dodecahedron  hay- 
ing  been  completed,  a  new  ac- 
cession of  material  haa  been 
Attadied,  not  uniformly  spread 
orer  tiia  .pre-ezistent  crystal^ 
to  enlai]^^  it,  but  locally  ar- 
ranged, m  equal  amount,  at  -,.  «« 
tho  p^ea  ct  0.  But  here  the  "»•  "• 
snecul  method  of  the  armngement  haa  datannined  the  formation 
m  a  number  of  amall  crystala  of  the  same  form  as  that  originally 
pnnec«s<L 

Am  attaraatiaii,  aa  it  wars,  in  plan  is  shown  in  such  a  crystal  of 
ealdte  aa  that  in  fig.  36.  Here  «  acalenohedron'is  seen  in  tiie 
cantre  of  the  fiffurto :  then  a  rhombohedron  has  i>een  perched  upoh 
itfr  iunmiti  ana  laatiT  both  hare  been  aheathed  in  a  six-sided  pnsm 
■itih  tdbadxal  auniiBitai    Diffsrsnt  aa  theae  three  forms  axa,  it  ia 


Fig.  24.  Fig.  25. 

Another  respect  is  the  intensity  with  which  the  molecules  cohere 
in  the  different  parte  of  the  crystal^  as  referred  to  these  axes,  and 
the  reaultant  different  hardness  of  oertein  parts  of  crystals.    It 
will  be  afterwarda  found  that  this  obtains  in  a  yery  limited 
mannto  in  the  crystels  which  belong  to  the  .first  of  the  follow- 
ing systems,  on  account  of  ite  regularity  and  sameness  as  a  Whole. 
It  may  be  laid  down  aa  a  general  role  that  the  edges  of  crystals  are 
harder  than -the  centrea  of  their  faces,  and  the  solid  angles  harder 
than  tile  edges.     This  is  markedly  the  case  in  the  diamond.    But, 
apart  fr«m  this,  there  is  no  distincUye  hardness  in  any  one  pert,  side, 
or  end  of  the  crystals  of  tho  first  system.     It  is  otherwise  with  the 
crystala  which  (all  to  be  oonaidered  in  all  the  othek*  systems. 
So  different  ia  the  hardness  of  the  yarious  portions  of  these,  so 
diTarse  the  appearance  of  their  i>srte  in  lustre,  colour,  poli^  Ice, 
so  yarying  the  amount  of  the  recoil  of  these  when  strack,  so  unequal 
their  power  of  conductiog  heat,  so  dissimilar  tlfeir  power  of  re- 
sisting the  sfencisa.of  decay,  and  'io  irreconcilable  their  action  upon 
tranamitted light,  that  we  cannot  bat  conclude  that  the  moleenlea 
which  build  them  up  are  packed  with  greater  force,  if  not  in  greater 
number,  in  certain  directions  in  preference  to  others.    There  thus 
remains  no  question  that  these  nature-indicated  sete  of  axea  are 
thoae  along  which  there  haa  been  a  specially  selectiye  o¥  "  nolar" 
arrangement 

The  six  syftemB  are  founded  upon  the  relationships  of 
the  axes  in  number,  in  length,  and  in  angular  inclination. 
AH  crystals  maybe  divided,  into  "  orthometric  "  or  erect 
forms  and  "  clinometric  "  or  inclined  forms ;  and  in  similar 
manner  may  the.  systems  be^  through  .a  consideration  of 
the  relative  lengths  of  their  axes,  divided  into  three  classes. 
In  the  firsts  ormoet  regular,  of  these  the  axes  are  all  equal* 
that  is,  they  are 'of  one  length ;  in  the  second  there  is  one 
axis  irhich  differs  in  length  from  the  others,  and  therefore 
they  are  of  two  leng^ ;  while  in  the  third  the  <axe8  are 
all  unequal,  and  therefore  they  are  of  three  lengths^  Of 
the  six  sjrstems  oxie  belongs  to  the  first  class,  two  to  the 
second,  and  three  to  the  third.  Hence  they  are  thus 
classed: — 


Jionomttric 
Cnbio. 


DimeMc. 
TetragonaL 
HoflcagonaL 


Trimetrie, 
Riffht  Priteiatic. 
Oblique  Prismatio. 
Anorthic 


Though  the  ^uping  of  the  systems  into  three,  classes 
in  virtue  of  axial  dimensions  is  markedly  borne  out  by 
optical  and  other  properties,  yet  it  is  altogether  insufilcient 
for  determining  the  relationships  of  the  myriad  forms  in 
which  bodies  crystallize.  Such  knowledge  is  only  attained 
by  combining  tiie  consideration  of  axial  length  with  axial 
inclination ;  and  it  is  through  a  due  regard  of  both  of  these 
that  the  six  systems  are  instituted. 

The  above  table  may  be  read  in  two  different  ways, — 
either  across  or  consecutively  up  and  down  the  .page. 
The  six  systems  may  be  treated  of  in  either  of  these  ways: 
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«ad  i&ere  an  oertti^  adTan&gH  ifl  oraadiBriDg  tliem  at 
lieafit  first  by  the  former  method. 

We  consider  firsts  as  the  more  eaaential,  the  relatire 
lengths  of  the  axes^  and,  seoondly,  thaaamilar  inclination 
of  tiiese. 

1.  In  the  cnbio  sysiem  the  axes  are  all  eqnaL  and  all 
intersect  at  right  angles.  Here  is  the  most  perfect  sim- 
j^city,  and  the  most  perfect  regularity. 

2.  In  the  tetragonal  i^stem  two  only  of  the  axes  are 
equal ;  but  all  stiU  intersect  at  right  angles.  Here  is  a 
departure  from  simplicity  as  regards  the  length  of  one  axis, 
but  no  departure  as  reguds  the  angular  inclination. 

8.  In  tiie  right  prismatic  system  none  of  the  axes  are 
equal,  l>ut  all  still  intersect  at  right  angles.  Here  is  total 
loss  of  regularity  in  the  first  particular,  but  still  none  in 
the  second. 

4.  In  the  oblique  prismatic  system  none  of  the  axes  are 
equal,  and  only  two  intersect  at  right  angles.  Here  there 
is  again  a  total  loss  of  simplicity  in  the  first  particular,  and 
a  certain  amount  of  departure  from  it  in  the  second. 

5.  In  the  anorthic  system  none  of  the  axes  are  equal, 
and  none  of  them  intersect  at  right  angles, — so  that  here, 

as  expressed  by  the  name,  there  is 
a  total  departure  from  regularity  in 
both  particularSi 

6.  The  hexa^nal  system  is 
anomalous  in^  relation  to  this  mode 
of  consideration.  It  is  regarded  as 
having  four  axes^  three  of  which  lie 
in  one  plane,  parallel  to  the  base,  and 
intersect  each  other  at  equal  an<^les 
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(necessarily  angles  of  60*). 
The  fourth  axis  intersects 
these  at  right  angles,  and  may 
be  longer,  shorter,  or  equal 
to  them.  This  system  is 
generaUy  considered  after  the 
tetragonal  system,  as  having 
one  axis  which  differs  in 
length  from  the  others,  and 
only  one  which  cuts  the 
others  at  right  angles.  By 
some  a  rhombohedron  is  con- 
sidered as  the  primary  of  this 
system;  it  then  comes  to 
have,  three  axes,  all  equal, 
but  none  intersecting  at  right 
an 

In  considering  these  sys- 
tems^ or  in  describing  the 
form  of  a  crystal,  the  vertical 
or  erect  axis  is  named  the 
principal  axis  of  the  figure, 
and  that  axis  is  chosen  as 
the  vertical  which  is  the  only 
one  of  its  kind.  In  the  cubic 
system  there  is  no  such  axis, 
so  that  any  one  may  be  chosen  as  the  verticaL 

It  will  be  convenient,  before  proceeding  to  the  oonadera- 
tion  of  the  laws  of  crystallography  and.  tha  comhiaations 


Fig.  80. 


of  forms, — especially  in  view  of  the  tenhinology  that  mnsli' 
be  employed  in  illustrating  those  general  aspects  of  the 
subject, — to  giTe  an  outline  of  one  c^  the  six  systems  here. 
For  this  preliminary  description  the  cubic  system,  as  the 
simplest  and  most  regular,  naturally  suggests  itself  as  the 
most  suitable^ 

L  The  Cubic  Syrtem, — ^Here  the  axes  are  all  equal,  and 
all  intersect  at  right  angles.  The  ^'cube**  (fig.  26),  'octa- 
hedron'' ^fig.  80),  and  "rhombic  dodecahedron'  (fig. 
83),  which  are  here  included,  are  ahke  in  their  perfect 
symmetry;  the  height,  length,  and  breadth  are  equal; 
and  their  axes  are  equa(  and  are  rectangular  in  their 
intersections. 

In  the  cube  (fig.  6)  these  axes  connect  the  centres  of 
opposite  faces;  in  the  octahedron  (fig.  15)  the  apices  of 
opposite  solid  angles;  in  the  dodecahedron  (fig.  18)  the 
apices  of  opposite  acute  solid  angles.  The  relation  of  these 
forms  to  each  other,  and  the  correspondence  in  their  axes, 
will  be  made  manifest  through  a  consideration  of  the  transi- 
tion between  the  forms.  H  a  cube  be  projected  with  the 
axes  in  the  above  position,  or  if  a  model  of  it  in  any 
sectile  material  be  employed,  and  if  the  eight  angles  are 
sliced  off  evenly,  keeping  the  planes  thus  formed  equally 
inclined  to  the  original  faces,  we  first  obtain  the  form  in 
fig.  27,  then  that  in  fig.  28  and  fig.  29,  and  finally  a 
regular  octahedron  (fig.  30);  and  the  last  disappearing 
point  of  each  face  of  the  cube  is  the  apex  of  eadi  solid 
angle  of  the  octahedron. '  Hence  the  axes  of  the  former, 
bemg  in  no  vray  displaced,  necessarily  connect  the  apicea 
of  Qie  solid  angles  of  the 
latter.  By  cutting  off  as 
evenly  the  twelve  edges  of 
another  cube,  the  knife  being 
equally  inclined  to  the  faces^ 
we  have  the  form  in  fig.  31, 
then  fig.  82,  and  finally  the 
rhombic  dodecahedron  (fig. 
83),  with  the  axes  of  the  cube 
connecting  the  acute  angles  of 
the  new  form.  These  forms 
are  thus  mutually  derivable. 
Moreover,  they  are  often  pre- 
sented by  the  same  mineral 
species,  as  is  exemplified  in 
galena,  pyrites^  and  the  dia- 
mond. 

The  process  may  be  re- 
versed, and  the  cube,  made 
from  the  octahedron,  as  will 
be  readily  understood  from  a 
comparison,  in  reverse  order, 
of  figs.  26  to  80.  Or  the  cube 
may  be  similarly  derived  from 
the  dodecahedron,  as  seen  by 
inspecting  figs.  83,  32,  31,  26. 

The  octahedron  also  is 
changed  to  a  rhombic  dodeca- 
hedron by  removing  its  twelve 
edges  (figs.  84,  35),  and  con- 
tinuing &e  removal  till  the 
original  faces  are  obliterated, 
thua  producing  the  dodeca- 
hedron. 

It  will  be  observed  that  throo^out  all  these  changes 
the  position  of  the  axes,  as  determinants  of  dimensional 
need  not  be  altered,— that  in  fut.  one  set  of  axes  has 
served  for  all  the  forms. 

The  relationships  of  the  prmdpai  forms  of  this  fystem 
being  thus  disdoswi,  the  forms  themselves  have  next  to  be 
considered*. 


Fig;  83. 


M  I  N  E  R  A  L  O  G  Y 


351 


The  cabe  (fig.  26)  is  bounded  hj  nx  eqxud  sqxuree,  has 
twelTe  edges  formed  hj  faces  meetmg  at  90*,  and  ei^^t 
solid  trigonal  an^^  The  axes,  are  taken  as  joining  the 
oentres  of  each  two  opposite  iaoea.  Examples  are  hailite^ 
galena,  and  fluor. 
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Tht  octahedron  (fig.  SO),  bounded  by  ri^t  equilateral 
triangles,  has  twelTS  equal  edges  with  planes  meeting  at 
109«  28'  16",  and  six  tetragonal  angles.  The  principal 
axes  j(nn  the  opposite  solid  angles.  Examples:  magnetite 
gold,  cuprite. 

Xle  rhombic  dodecabedron  (fig.  83)  is  bounded  by  twelve 
equal  and  similar  rbombi,  has  twenty-four  equal  edges  of 
120^  snd  has  six  tetragonal  and  et^t  trigonal  sngles. 
Each  of  the  principal  axes  joins  two  opposite  tetragonal 
an^^es.     Examples:  garnet^  cuprite^  blende. 

The  tetrakii£exah«irons  (figs-  36,  37,  38^  varieties  of 
ioositetrahedron)  are  bounded  by  twenty-four  isosceles 
triann^es,  placed  so  as  to  form  fouindded  pyramids  on  the 
faces  of  the  cube^  arranged  in 
six  groups  of  four  each.  They 
iiave  twelve  longer  edges,  which 
correspond  to  ^ose  St  the  pri- 
mitive or  inscribed  cube^  and 
twenty-four  shorter  edges  placed 
over  each  of  its  faces.  -  The 
angles  are  eig^t  hexagonal  and 
six  tetragonaJ,  the  latter  joined 
twp  and  two  by  the  principal 
axes.  Examples:  fiuorite,gold. 
This  form  varies  much  in  general 
aspect  The  four-sided  pyra- 
mid which  rests  on  the  edges 
of  each  face  <£  the  cube  may  be 
so  low  as  almost  to  fall  into  it 
(fig.  36) ;  or  it  may  rise  so  high 
that  c&ch  side  forms  a  level 
surface  with  that  which  is  ad- 
jacent to  it  upon  the  nearest 
cubic  face  (fig.  38).  In  the 
latter  case  the  form  has  become 
the  rhombic  dodecahedron;  so 
that  the  more  or  leas  acute 
varieties  of  the  form  are  but 
stages  of  a  passage  of  the  cube 
into  the  latter  figure,  through 
an  increasing  accretion  of  matter 
in  the  lines  of  the  axes  of  the 
cube.  This  is  termed  a  "  tran- 
sition by  increment" 

The  triakisoctahedrons,  fig.  39 
(variety  of  icositetrahec&oh, 
fig.  40),  are  bounded  by  twenty- 
four  isosceles  triangles,  in  eight 
groups  of  three,  arranged  as  pyramids  on  the  edges  of 
the  faces  of  the  octahedron.  like  the  previous  form 
they  vary  in  general. aspect^  the  variation  here  bdng  from 
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the  octahedron  on  one  side  to  the  rhombic  dodecahedron 
on  the  other ;  while  the  increased  accretion  here  is  in  the 
direction  of  lines  joining  the  centres  of  the  faces  of  the 
octahedron  or  the  sqlid  angles  of  &e  cube.  The  passage 
of  the  forms  is  similar  to  that  illustrated  in  the  las^on- 
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sidered  form.  The.  edges  are  twelve  longer,  corresponding 
with  those  of  the  inscribed  octahedron,  and  twenty-foui 
shorter,  three  and  three  over  each  of  the  faces.  The  an^es 
are  eight  trigonal  and  six  ditetragonal  (formed  by  eight 
faces),  the  latter  angles  joined  two  uid  two  by  the  principal 
axes.    Examples :  galena,  diamond. 

The  icositetrahedrons  (fig.  40)  are  bounded  by  twenty* 
four  deltoids.  This  form  varies  from  the  octahedron  to 
tiie  cube^  sometimes  approaching  the  former  and  sometimes 
the  latter  in  general  aspect  A  four-sided  pyramid  rests 
on  the  angles  of  the  faces  of  the  cube.  When  increased 
accretion  takes  place  along  the  cubic  axes^  an  octahedron 
results.  When  it  is  along  lines  joining  the  solid  angles 
of  the  oube^  that  form  itself  results.  The  edges  are  twenty- 
four  kmger  and  twenty-f  our  shorter.  Hie  solid  angles  are 
six  tetragonal  joined  by  the  principal  axes,  ei^^t  trigonal, 
and  twelve  rhcnhbic  or  tetragonal  with  unequal  angles. 
Examples :.  analcime^  garnet 

The  hexakisoctahedrons  (fig.  41),  bounded  by  forty-eight 
sciJene  trian^es^  vary  much  in  general  aspect,  approaching 
more  or  less  to  tdl  the,  preceding  fonns,  into  aU  of  which 
they  may  pass;  but  most  frequently  they  have'  the  faces 
arranged  either  in  six  groups 
of  ei^t  on  the  faces  of  the 
eube^  or  ei^t  of  six  on  the 
faces  of  the  octahedron,  or 
twelve  of  four  on  the  faces  of 
the  dodecahedron.  There  are 
twenty-four  long  edges,  often 
corresponding  to  those  of  the 
rhombic  dodecahedron  or  bi- 
secting the  long  diagonal  of 
the  trapesohedron,  twenty-four 
intermediate   edges    lying    in  vu  n 

pairs  over  each  edge  of  the  ^' 

inscribed  octahedron,  and  twenty-four  short  edges  in  pairs 
over  the  edges  of  the  inscribed  cube.  There  are  six  dite- 
tragonal angles  joined  by  the  principal  axes,  ei^^t  hexa- 
goud,  and  twelve  rhombic  angles.  Examples:  diamond^ 
fluorite. 

Omeral  Lomu  of  CryttaUograpky. — ^llie  seven  forms  of 
crystals  now  described  are  related  to  each  other  in  the 
most  intimate  manner.  This  will  appear  more  dirtdnctly 
from  the  account  which  is  to  follow  of  the  mode  of  deriva- 
tion of  the  fonns,  with  which  is  coi\joined  an  explana- 
tion of  the  crystallographic  signs  or  symbok  by  which 
they  are  designated,  l^ese  symbols  were  introduced  by 
Naumann,  in  the  belief  that  they  not  only  mark  the  forms 
in  a  greatly  abbreviated  manner,  but  also  exhibit  the 
relations  of  &e  forms  and  combinations  in  a  way  whidi 
words  oonld  hardly  accomplish.    In  order  to  follow  out  this 
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denvation  of  forms,  it  10  necesauy  to  state '  bnefly  the 
following  laws,  whidi  have  been  eetablished  in  crystallo- 
graphy. .  It  Ib  to  be  remembered  that  .these  laws  apply, 
not  merely  to  the  cubic  system  just  described,  bat  to  all 
the  systems. 

•  I.  The  Law  0/  this  Invariability  of  the  Angla  of  CryttaU, 
which  was  established  by  Rom^  de  lisle,  may  be  thiis 
stated : — the  angles  of  inclination  of  the  faces  of  a  crystal 
are  constant,  however  unequally  the  faces  may  be  developed. 
The  corresponding  angles  of  different  crystalline  specimens 
of  the  same  body  do  not,  however,  always  absolutdy  agree.. 
Differences  hare  been  found,  amounting  sometimes  even 
to  10'. 

2.  The  Law  of  Symmetry,  discoverea  oy  Haiiy,  may 
be  thus  expressed  :--(l)  similar  parts  of  crystals— faces, 
cdgeS)  angles,  and  consequently  axes — are  all  modified  in 
tfie  same  manner,  and  dissimilar  parts  are  modified 
separately  or  differently;  (2)  the  modifications  produce  the 
same  effect  on  the  faces  or  edges  which  form  the  modified 
part,  when  they  are  equal ;  when  they  are  not  equal,  they 
produce  a  different  effect.  That  is,  if  an  edge  be  truncated 
or  bevelled,  every  similar  edge  will  be  similarly  truncated 
or  bevelled ;  if  an  angle  be  truncated  or  acuminated,  every 
similar  angle  will  be  similarly  truncated  or  acuminated ; 
and  consequently  every  similar  axis  will  be  equally  affected 
by  the  modifications.  Thus  the  cube  has  eight  similar 
angles  and  twelve  similar  edges.  In  the  physical  produc- 
tion of  the  cube,  if  one  of  the  angles  or  edges  be  modified, 
all  will  be  similarly  modified.  This, 'which  is  the  most 
important  law  of  crystallography,  is,  however,  subject  to 
an  exception  which  was  fully  formulated  by  Weiss.  The 
law  was — all  the  similar  parts  of  crystals,  faces,  ^g^ 
angles,  and  consequently  axes,  are  modified  at  the  same 
time  and  in  the  same  manner ;  the  forms  resulting  from 
this  law  are  termed  "holohedraL"  The  exception  •is  that 
half  of  them  or  one-fourth  of  them  only  may  be  similarly 
modified.  When  only  half  of  the  similar  parts  are  modi- 
fied, we  get  the  " hemihedral "  forms;  when  one-fourth 
only  are  modified,  which  occurs  only  rarely,  we  get 
*'tetartohedral"  forms. 

3.  The  Law  of  the  ParaUditm  of  the  Facet  ofaCryetal, 
discovered  by  Rom6  de  Tlsle,  may  be  expressed  as 
follows :— every  face  of  a  crystal  has  a  similar  face  parallel 
to  it ;  or  every  figure  is  bounded  by  pairs  of  parallel  faces 
(with  the  exception  of  certain  hemihedral  forms). 

4.  The  Law  of  Zonet,  first  established  by  Weiss,  may  b«» 
thus  enunciated : — the  lines  in  which  several  faces  of  a 
crystal  intersect  each  other  (or  would  do  so  if  they  wen* 
produced  until  they. met)  frequently  form  a  sjrstem  of 
parallels.  Such  a  series  of  faces  is  termed  ja  "cone.*! 
Sometimes  the  zones  are  parallel  to  one  of  the  symmetrical 
axes.  Thus,  in  every  prism,  the  faces  of  t^e  prism  con- 
stitute a  zone  which  encircles  the  axis  of  the  prism.  Faces 
may  be  in  a  «one  although  they  do  not  actually  intersect 
on  the  form. 

5.  The  Law  of  the  Haiionality  of  the  Parametere  oi  the 
faces  of  crystalline  series,  first  indicated  by  Mains,  is  that 
the  position  of  planes  may  be  assigned  by  numbers  bearing 
some  simple  ratio  to  the  relative  lengths  of  the  axes  of  the 
crystal  This  law  was  the  outcome  of  investigations  into 
the  relationship  of  forms  glanced  at  in  commencing  the 
consideration  of  the  cubic  system,  and  was  arrived  at 
through  the  study  of  the  mode  of  derivation  of  forms. 

The  derivation  of  forma  it  that  process  by  irhich,  from  one  form 
chosen  for  the  purpose,  and  considered  as  the  tjpe, — the  fiinda- 
mental  or  primary  form,— all  the  other  forms  of  a  system  may  be 
produced,  according  ta-  fixed  principles  or  general  laws.  la  order 
to  understand  this  process  or  method  of  derivation,  it  must  be  noted 
that  the  position  of  any  plane  is  fixed  when  the  position  of  any 
three  points  in  it,  not  all  m  one  straight  line,  is  known.  To  deter- 
mine the  position,-  therefore,  of  tha  fsee  of  s  eiystal^  it  is  only 
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of  the  eryital,  which  is  the  point  in  which  the  axes  intersect  each 
other.  As  the  planes  of  all 'crystals  are  referred  to  their  axes,  the 
points  in  which  the  face  (or  its  supposed  extension)  meets  the  tloee 
axes  of  the  crystal  ere  chosen,  ana  the  portions  of  the  axes  between 
these  points  sbd  the .  centre  are  named  parameters  of  the  face ;  and 
th4  position  of  the  face  is  sufficiently  known ,  when  the  relative 
,len^  or  proportbn  of  these  parameters  is  ascertained.  When  the 
position  of  one  face  of  a  simple  form  is  thos  fixed  or  described,  all 
the  other  faces  of  the  form  are  in  like  manner  fixed  in  aooordanoe 
with  law  2,  since  they  are  all  equal  and  similar,  and  have  equal 
paramefen— that  is,  mtersect  the  axis  in  the  same  proportions. 
Hence  the  expression  which  marks  or  describes  one  face  marks 
and  describes  the  whole  figure,  with  all  its  facea 

The  octahedron  is  adopted  as  the  primary  or  fundamental  form 
of  tiie  cubic  system,  and  distinguisned  by  the  first  letter  of  the 
name,  0.  Its  faces  cut  the  half-axes  at  equal  distances  from  the 
centre ;  so  that  these  semiaxes,  the  parameters  of  the  faces,  have  to 
each  other  the  proportion  1:1:1.  In  order  to  derive  tiie  other 
forms  from  the  octshedron,  the  following  construction  is  employed. 

Suppose  a  plane  to  be  laid  down  perpendicular  to  one  axis,  and 
cdnseqnently  parallel  to  the  two  other  axes  (or  to  cat  them  at  an  in-: 
finite  distance,  expressed  by  00,  the  sign  of  infinity);  then  tha 
hexahedron  or  cube  is  produced,  designated  by  the  ciystallographio 
sign  obOco  ,'— «xpres8ing  the  proportion  of  the  parameters  of  its 
faces,  or  OB :  1 :  «o .  If  a  plane  is  sapposed  placed  on  each  •dm^ 
parallel  to  one  axis,  and  cutting  the  two  other  axes  at  equal  cua- 
tances,  the  resulting  figure  is  the  rhombic  dodecahedron,  designated 
by  the  sign  00  0,  the  proportion  of  the  parameters  of  its  faces  being 
OB :  1 :  1.  The  triakisoctahedron  arises  when,  on  each  edge  of  the 
octahedron,  planea  are  placed  cutting  the  axis  not  belonging  to  that 
edge  at  a  distance  ftt>m  the  centre  m,  which  is  a  rational  number 
greater  than  1.  The  proportion  of  its  parameters  is  therefore 
mil'.  1,  and  its  sign  mO  ;  the  most  common  varieties  are  |0,  80, 
and  80,  seen  in  diamond  and  flnorite.  When,  on  the  other  hand, 
from  a  similar  distance  m  in  each  two  semiaxes  prolonged  a  plane 
is  drawn  to  the  other  semiaxis,  or  to  each  angle,  an.icositetrmhedron 
is  formed ;  the  parameters  of  its  faces  have  consequently  the  pro- 
portion m :  91 : 1,  and  its  sign  is  mOtn ;  the  most  common  varieties 
are  202  and  808, — the  former  veiy  frequent  in  leucite,  analcime, 
and  garnet,  the  latter  in  gold  and  amalgam.  •  When,  again,  planes 
are  cumwn  from  each  angle,  or  the  end  of  one  semiaxis  of  the  oota* 
hedron,  parallel  to  a  second  axis,  and  cutting  the  third  at  a  distance 
n,  greatet  than  1,  then  the  tetrakishexahedron  is  formed ;  the  para- 
meter of  its  faces  is  ob  ;  n :  1 ;  its  sign  is  obOii  ;  and  the  most  com- 
mon variedea  in  nature  are  <»0|,  oo02,  and  ob08..  Finally,  if  in 
each  semiaxis  of  the  octahedron  two  distances  tn  and  n  be  taken, 
each  greater  than  1,  and  m  also  greater  than  n,  and  planes  be  drawn 
from  each  angle  to  these  points,  so  that  the  two  planes-  lying  over 
each  edge  cut  the  second  semiaxis  belonging  to  that  edge  at  the 
smaller  distance  n,  and  the  third  axis  at  the  greater  distanee  m, 
then  the  h«xakisoctahedron  i^  produced;  the  parameters  are 
m  :  n  :  1,  its  si^  mOn,  and  the  most  common  varieties  80|,  402, 
and  60|,  seen  in  diamond  and  fluorite. 

It  must  be  observed  that  the  numben  in  the  above  signs  refer  to 
the  parameters  of  the  faces, — not  to  the  axes  of  the  cnrstal,  which 
are  always  equal.  One  parameter  also  has  always  been,  in  the  above, 
assumed  -1,  and  then,  either  one  only  of  the  two  other  para- 
meten^  marked  by  the  number  before  0,  or  both  of  them,  marked 
by  the  numbers  Wore  and  after  0,  have  been  chan^^ 

In  -the  above  oonsideration  of  the  mode  of  denvation  of  these 
forms  actually  foun^  in  nature,  which  belong  to  the  cubic  system, 
it  will  be  /observed  (though  the  illustrations  were  limited)  that  the 
value  of  m  and  n  in  these  indicated,  by  the  precision  of  the-  proper- 
tions  I,  2,  or  8,  a  definite  numerical  relationship.  This  at  once  led 
up  to  the  extended  observations  which  established  the  law  above 
stated  of  proportionality  in  the .  modification  of  crystals,  or  the 
rationality  of  the  panuneters,  which  gires  a  mathematical  basis  to 
the  science,  adding  to  symmetry  of  arrangement  a  numerical  relap 
tion  in  the  position  of  the  planea. 

To  illustrate  this  in  a  general  form  (and  not  merely  withlpedal 
reference  to  the  mode  of  notation  or  expression  of  Naumann,  which 
is  that  adopted  in  the  subsequent  descriptions),  let  AOA',  BOS', 
COC  (fi|^.  42)  be  the  three  axee  of  a  crystal,  drawn  in'perspeetive, 
and  cutting  one  another  in  the  dentre  O.  The  semiaxea  OA,  OB,  00 
are  three  parameters.  Kow  in  the  line  OA  take  Oa,p-|OA,  |md 
0<4— ^OA, — making  as  many  points  as  may  be  necessaiy  be- 
tween  OA,  rational  fradwna  of  OA.  'Subdivide  OB  and  00  in  a 
similar  manner.  Further  produce  OA,  OB,  OC  to  Ao,  Bo,  Co,  in 
each  direction  to  an  infimte  distance,  or  to  a  supposed  inflaits 
distance,  as  expressed  bv  the  arrow-head ;  and  suppose  these  ex- 
tended axes  to  De  diridea  in  a  manner  similar  to  tne  subdivisions 
of  the  parameters,  by  rational  multinles  of  OA,  OB;  and  Oa  All 
the  planet  of  a  eridal  mil  be  ptuulUl  to  one  or  other  qf  the  flmtee 
%phteh  fia$»  through  thrm  qfthewdnto  thue  deiermtnod. 

First,  in  ordsr  to  apprehend  the  relationship  of  faces  to  these  axes^ 
or  to  the  half  axes,— the perameten  of  the  faces,— let  ns  suppose  one 
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BlaM  of  a  ctyitil  to  be  ao  dtutML  u  to  eat  &•  thfto  l 

OA,  OB,  OC  at  tlieir  extremitias  A,  B,  0,  which  it  moit  I 

bared  an  points  cqiii- 

diaUnt  f x^m  tha  eentn : 

or  kt  it  ba  lappoaad  ^ 

khat  a  |dafli  phta  latta 

npoa  urea  intenact* 

ing    wiiea    at    ao^ 

Mcnti.    It  ii  evident 

Outt  such  a  plane  or 

niste  will  hare  a  dor 

finite    inclination    or 

ilope.      Sappoae    Ibr- 

thar   a   aeoond  plane 

or    plate     to    eziat, 

which  cnta  the  three 

aamiaxea  in  the  points 

Oi,  0^  c^  which  haTo 

been     mMsarad     off 

(along  with  Oi,  t|,  6) 

aa  aqnidistant  firom  O. 

It  wm  be  erident  that 

aocb  a  plane,  thoiuh 

amallar,  will  be  parallel 


Fig.  42. 


to  the  first,  aeeing  that,  like  it,  it  ents  the  thieo  parametwt  at 
•qnal  diatancea  firom  0. 

A  little  consideration  will  ahow  that,  whataTer  the  abadate  dia- 
tancea from  the  centry  maybe,  ao  long  as  the  anpporting  sabdiri- 
siona  are  equal,  no  new  dope  of  ^e  glass  plataa  or  planea  is 
poMible ;  planea  so  situated  must  be  parallel  anasimilar.  Any  aign 
which  may  be  adopted  to  ezpreaa  the  alope  of  one  of  anch  planea 
mutt  be  applicable  to  aO.  A  plane.  howcTer,  catting  the  points 
9^\,e^  will  hare  quite  a  different  slope. 

Let  us  now  snppoae  a  plane  to  cut  a  different  set  of  the  semiazes, 
namely  OA',  OF,  OC,  in  the  pointo  -  «i,  -  »^  -  fi-  Such  •  plane 
would  be  parallel  to  one  cutting  the  pointa  -Oi, -i^ -cw'andaiaoto 
the  set  of  planea  first  described,  but  on  the  opposite  side  of  the  centre 
of  tiie  ciTitaL  If  again,  howerer,  we  had  a  plane  catting  the  aemi- 
nxeaOA'  and  OK  in  -<h,  -^  but  the  aemiazia  OC  in  the  point 
-^  H  is  clear  that  the  alope  of  this  plane  would  be  quite  diilerent 
from  that  of  the  planea  jnat  deacribed,  but  it  would  be  parallel  to 
the  plane  cutting  the  pointa  ch,  ^,  c^  TUa  alope,  Uke  the  other, 
oTidentlr  depends,  not  on  the  abadnta  lengths  cf  the  portiona  of 
OA',  OB*,  OC  cut  off,  bat  upon  their  proportiona  or  ratios;  and 
araeh  ia  the  caae  with  all  the  planea  which  are  referred  to  the  aame 


As  there  are  three  axea,  and  each  or  all  of  tnem  maybe  cut  atany 
pointa  and  at  any  ratloa,  it  ia  erident  that  the  number  of  planea 
which  ia  possible  is  infinite  ;  and  it  must  be  also  erident  that  the 
indinationa  of  all  are  fixed  or  determinate  if  we  know  the  x«tioe. 
"While,  howerer,  the  poaaible  number  of  planea  is  inibiite,  the  actual 
number  occuning  among  minerals  is  either  small  or  moderate,  in 
▼irtue  of  the  fact  tiiat  the  ratios  of  sabdirision  of  the  axea  are  always 
mmpls,  and  not  numextnuL 

Haomann's  symbols  for  the  notation  or  indiyidualising  of  planeo 
haTS  been  glanced  at  A  simpler  method  is  that  of  employ&gas 
indtoea  the  denominators  (if  simple  fractions)  of  the  fhietMnal  parte 
cf  the  axis  cut  Thus  111  is  used  for  any  plane  parallel  to  that 
cutting  the  axes  in  a„  ft,,  C| ;  128  for  those  panUel  to  Oj,  i^  ^;  818 
for  Ofc  ftp  e^  \  and  so  on. 

When  any  cf  the  points  referred  to  hare  negatire  signs,  the  cor- 
responding indices  hare  negative  aigns  placed  over  them.  Thus 
122  ia  the  index  for  a  plane  paraUel  to  a'iVs-  lOS  is  the  index 
of  the  pbne  d^  hf»,e^  «o  here  iodicatea  infinity ;  thai  is,  the 
plane  never  would  cut  the  axia  B  however  fu  it  were  extended ;  in 
other  words,  it  is  narallel  to  it  The  necessity  for  elongating  the 
axes  is  brought  about  by  the  occurrence  of  highly  acuminating 
planes,  which  in  many  cases  would  not  meet  the  axes  at  all  unleaa 
theae  were  prolonged. 

II  the  axea  are  unequal,  as  in  the  trimetrie  forms,  then  the  ratio 
is  of  the  same  character,  except  that  the  rektive  lengtha  of  the  axes 
come  into  consideration ;  but  here,  aa  in  the  regular  system,  irrational 
values  csnnot  occur,  and  in  even  the  most  complex  crystals  they 
seldom  exceed  seven,  either  aa  aliquot  parU  or  mnltiplea. 

It  will  thua  beseen  that  in  crystals  there  is  no  haphazard  soatter- 
Dig  of  fiMes,  but  a  complete  subssrviency  to  law,  a  law  which  may 
be  said  to  be  the  linear  equivalent  to  the  law  of  multiple  propor- 
tions by  wei|^t>  and  Oay  Xoasao'tf  law  of  multiple  proportions  in 
eombination  hj  volume. 

In  abbreviation  of  aU  the  systematio  modes  of  notation,  letters  of 
Uie  Latin  and  Greek  alphabeta  are  irequenUy  employed  in  a  more  or 
MSB  arbitrary  manner,  and  with  advantage  in  Oie  caae  of  highly 
eoolplex  forma. 

6.  Tk^  Law  of  Sjfmmetry  of  CrytUMime  ComUnaHon 
ift  lh»  coMeqqcnce  of  tlie  law  of  Bymmetry  and  the  law  of 
Ib^ntioiiality  of  the  pamneten^  and  haa  been  partially 


stated  IB  eniindating  these,  kwa.  It  is  thus  Mtptcawd  t— 
(1)  a  eabetanoe  can  only  erystallixe  in  fonnsi  whether 
■imple  or  compoond,  which  have  the  same .  relative 
trymmetty,  that  ia,  belong  to  tiie  same  ciTstalluie  eyBtem, 
and  the  parameters  of  &e  faces  of  which  bear  a-  simple 
relation  to  each  other,  that  is,  belong  to  the  same  axis ;  (2) 
a  form  cannot  be  modified  by  faces  belonging  to  a  different 
system,  or  a  different  series. 

Oerlaan  exceptions  to  tiie  first  part  of  this  law  occur. 
The  element  carbon  occurs  as  tiie  <Uamond,  which  is  cubic, 
and  as  graphite,  which  is  hexagonal  Sulphur  occurs  near 
Tolcanoes  in  needle  crystals  belonffing  to  the  oblique 
t>rismatic  system,  and  also  in  caves  (deposited  apparently 
from  eolution)  in  crystals  belonging  to  tiie  right  prismatic 
system.  Titanic  acid  is  tetragonal  in  rutile^  and  right 
prismatic  in  hrookite.  Oarbonate  of  lime  is  hexagonal  in 
caldte^  and  prismatio  in  aragonite^  These  are  probably 
on^  apparent  exceptions.  The  elementary  substances 
which  go  to  form  them  occur  in  different  allotropic  states, 
with  different  amounts  of  specific  heat;  and  it  is  probable 
that  in  these  different  states  they  go  to  form  the  above 
modifications,  which  are  therefore,  in  every  respect,  except 
in  their  chemical  composition,  different  mineral  bodies. 
The  physical  differences  between  diamond  and  graphite 
may  suffice  as  an  illustration.  The  diamond  is  trans- 
parent^ colourless,  brittle,  and  extremely  hard;  graphite 
is  opaque,  black,  tough,  and  so  soft  as  -  to  be  utilized  as 
a  lubricant 

Sphara  of  Prq^tctUm. — The  foregoing  seheme  for  tho 
deveiopment  of  the  relation  which  subnsts  between  faces 
of  crystals  and  their  axes  affords  but  slight  aid  in  display^ 
ing  tibe  position  of  the  faces,  or  their  mutual  reUtionships. 
The  delineation  even  of  a  considerable  series  of  crystal 
forms  does  not  indeed  go  far  in  effecting  tlus^— on  account^ 
firsts  of  very  unequal  development  in  the  sise  of  the  faces 
of  crystals,  and,  secondly,  on  account  of  the  hdbU  of 
development  of  these  faces  not  only  differing  largely,  but 
being  spedai  to  certain  localities, — as  in  the  entire  absence 
of  some  faces,  and  in  the  preponderance  of  others. 

Maps  of  the  whole  domain  occupied  by  the  forms  of  each 
minexttl  have  been  happily  projected  for  such  display. 
The  projection  is  laid  down  as  on  r  globe,  in  acoordftnce 
with  stereographic  projection,  and  admitting  of  calculation 
according  to  the  laws  of  spherical  trigonometry.  These 
globe  maps  are  called  "  spheres  of  projection."  The  centre 
O  is  the  common  centre  of  the  crystal  and  of  the  sphere  in 
which  the  axes  intersect  The  three  axes  will  of  course 
meet  the  circumference  of  the  sphere  in  six  points,  called 
the  ''poles  of  the  axes."  From  the'  centre  radii  are 
supposed  to  be  drawn,  meeting  each  plane  perpendicularly. 
It  is  evident  that  such  radii  will  have  fixed  inclinations  to 
each  other.  They  are  called  "  normals  **  to  the  planes,  and 
the  points  in  which  when  produced  they  meet  the  circum- 
ference of  the  sphere  of  projection  are  called  the  "poles" 
of  the  corresponding  faces.  A  face  and  its  pole  thus  call 
for  only  one  symbol  The  angle  included  by  any  two 
normals  is  the  supplement  of  tiiat  included  by  the  two 
corresponding  faces. 

It  is  thus  easy  to  determine  the  angles  of  any  two 
normals  when  that  of  the  corresponding  faces  is  known,  or 
Woe  verta.  Thus,  if  the  angle  between  two  faces  is  125*, 
.that  of  the  normals  will  be  55*.  The  spheres  of  projection 
are  sp^ilally  adapted  to  enable  us  to  avail  ourselves  of  the 
aid  to  oJculation  afforded  by  the  forenoted  fact  that  sets 
of  faces  lie  parallel  to  each  other,  forming  zones ;  for,  when 
projected  on  such  a  sphere,  the  normals  of  tiie  parallel 
faces  will  all  lie  in  one  plane ;  and  the  poles,  all  cutting 
its  surface  in  the  direction  of  one  line,  may  be  connected, 
and  so  form  a  great  circle  on  the  sphere.  This  is  called 
the  "  aone  dwlew'*    A  Une  drawn  through  tti9  Q9igej)ttjie 
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xone  plane,  cutting  it  at  right  anglefl,  is  lihe  **  xone  axis  ^ ;  it 
is  parallel  to  all  l£e  faces,  and  intersections  of  the  faces  (if 
they  are  extended  enough  to  intersect),  of  the  zone.  A  face 
may  be  common  to  two  or  more  zones;  its  normals  will  then 
coincide  with  the  intersections  of  the  several  zone  plsjies, 

In  the  absence  of  actual  spheres  upon  which  to  detail  the 
facts  which  go  to  form  the  "  sphere  of  projection  "  of  each 
substance,  the  hemisphere  is  represented  on  a  plane  surface. 
This  has  of  necessity  the  disadvantage,  except  as  regards 
the  circumferential  zwie,  of  introducing  ^herical  distance- 
distortion— foreshortening  of  all  parts  lying  near  the  ax- 
cumf  erence ;  but  the  eye  soon  gets  accustomed  to  this.  Fig. 
43  presents  the  principal  zones  of  the  cubic  ejystein,  and 
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shows  the  podtion  of  the  poles  of  the  faces  of  the  cube, 
ihe  octahedron,  and  the  rhombic  dodecahedron,  o^  o^  o„ 
Ac,,  are  the  poles  of  the  octahedral  faces;  €i^,a^a^  ^.,  those 
of  the  faces  of  the  cube;  osid  cL  d^  d^  Ac.,  those  of  the 
rhombic  dodecahedron.  It  will  be  observed  that  the  faces 
of  the  cube  fall  into  the  zone  circles  of  the.  octahedron  and 
dodecahedron,  while  those  of  the  octahedron  fall  into  those 


'Fia  41— PrinciiMl  Poles  ot  CaUo  System  in  OcUmt  of  SjAisre. 
of  the  rhombic  dodecahedron.  Conddering  this  as  a 
delineation  of  a  globe,  these  zone  circles  come  to  represent 
latitude  and  longitude;  and,  as  ahnost  all  the  faces  in  this 
^stem  fall  into  some  zone  circle,  it  is  clear  that  the 
latitude  and  longitude  of  all  normals  may  be  readily  laid 
down,  and  their  relations  at  once  determined  by  spherical 
trigonometry  Fig.  44  shows  the  arrang^ent  of  the  poles 
of  -all  the  forms  belonging  to  the  cubic  system  noticed 


above,  or  .referred  to  in  the  present  article^ — ddineatad  oa 
an  octant  of  the  sphere  of  projection.  It  displays  Hm 
perfect  regularity  of  the  system. 

HemOudrdl  and  Tdartohedrai  Fonvu.— The  exeeptioB  to  &• 
second  law  (that  of  symmetiv),  which  was  foxmiiUtBd  by  Weia, 
was  to  the  effect  that  one-half  or  even  one-fonrth  only  of  the  hem 
whichgo  totormt  holohedral  crystal  may  be  present.  Wben  but 
one-haS  of  the  faces  present  themselves,  the  fonn  is  tonnfld  heai- 
hedral ;  when  only  one-fourth,  it  is  tetartohednd.  These  rtatnimei 
developments  have  now  to  be  considered.  In  hemihedxal  fonis 
the  development  is  restrained,  hat  symmetry  is  not  detangcd; 
half  the  similar  parte  are  still  alike,  though  nnlilce  the  other  hall 

There  are  two  classes  of  hemihedral  forma : — 

L  Those  forms  in  which  half  the  similar  angles  or  edm  sn 
modified  independently  of  the  other  half  ("hemi-holohedral*), 
producinff— 

1.  In  Uie  monometric  and  dimetric  syrtems  '  tetrahednl**  end 
"  sphenoidal"  forms,  by  the  independent  replacement  of  the  alter- 
nate anglfes;  their  opposite  faces  are  not  parallol,  and  they  an 
hence  cidled  "inclined" hemihedrona;  a^  inchalcopyrite, boradtew' 
The  replacement  in  the  dimetric  system  of  two  oppottte  basal  cdg« 
at  one  base  and  the  other  two  at  the  opposite  base  is  of  the  same 
kind;  as  in  edingtonite. 

2.  In  the  trimetrio  svitem  "  monocUnic**  forms,  by  the  replace*, 
ment  of  half  the  similar  parts  of  one  base  and  the  diagoaaJly 
opposite  of  the  other,  unlike  the  other  half;  as  in  dathoUte,  hnraite. 

8.  In  the  trimetric  and  hexagonal  systems  '  'hemimorphifi  "  icni% 
by  independent  replacements  at  the  opposite  -cxtreiiiities  of  the 
crystal ;  as  in  topaz,  calamine,  tourmaline. 

4.  In  the  rhombohedral  system,  by  the  replacements  of  the 
alternate  basal  edges  or  angles  of  the  rhomboheoron,  forms  nsoaUy 
called  "tetartohedral''  or  quarter  forms,  on  the  groimd  that 
mathematically  the  rhombohedron  is  a  hemfliedral  form  derived 
from  the  hezaffonal  prism,  which  is  the  type  of  W  hex^oBsl  ipysteb 
Bock  enrstal  b  usually  developed  aocofdinff  to  this  Uw. 

n.  Tliose  forms  in  which  all  the  sisulAr  in|^  or  edges  sxe 
modified,  but  by  half  the  full  or  normal  number  of  planss  C  li^l»> 
hemihedral"),  producing— 

V 1.  In  the  monometrie  system  **  pyritohedral"  forms,  bv  a  replaea 
ment  of  the  edges  or  angles  ;  as. in  nyrites.  Bueh  lonns  have 
opposite  faces  puallel,  and  are  often  called  parallel  hemihednma 

2.  In  the  dimetric  svstem  "pyramidal"  and  "  scalenoidal"  foran^ 
by  a  replacement  of  the  eight  solid  angles  of  the  pdmaiy  prim, 
according  to  two  methods. 

8.  In  the  hexagonal  system  "pvramoidal"  and  ' 
forms,  by  a  replacement  of  the  solid  auffles  of  the 
piism,  or  of  the  six  lateral  angles  of  the  rhombohedran,  aeeotdi^  to 
two  methods ;  as  in  quarts  aid  apatitsu  . 

•  The  above  illustrations  show  that  hemihedrism  is  not  saly 
divided  into  two  classes,  but  is  of  various  kinds,  and  thess  have 
been  systematised  as  foUows :— "  holomorphie,"  in  whieh  tSe 
oocuning  planes  pertain  equally  to  the  upper  and  lower  (or  opporits^ 
langes  of  secUnts,  as  in  ordinary  hemihedrons ;  and  (1)  "h«»- 
mor^c,*'  in  which  each  oet  of  planes  pertains  to  either  thtf  upper 
or  the  lower  range,  but  not  to  both.  As  to  th«  relativo  podtun  «f 
the  sectanU  which  contain  the  pUnes,  ths  forms  may  be  vertically 
direct,  as  in  baryta;  verticaUy  alternate,  as  in  the  tetiahedroD,  tts 
rhombohedron,  and  the  plagihedral  faces  of  quarts  ;  and  vertually 
oblique,  as  in  many  forms  St  chondrodito. 

In  hemimorphic  forms  symjnetry  is  deranged ;  the  erv^  m 
bounded  at  iha  uppoaite  ends  of  thoir  main  axes  by  fiaoes  belongug 
to  distinct  forms  or  modifications, — always, 
however,  of  the  same  system  ;  hence  only  the 
upper  or  tiie  under  half  of  each  crystal  can  be 
regarded  as  complete,  as  regards  the  form  there 
jeen ;  and  so  tat  each  end  it  is  half  formed. 

Fio.  46  represents, a  crystal  of  tourmaline,  - 
which  is  bounded 
on  the  upper  end 
by  the  planes  of 
the  rhombohedrons 
R(l>)ftnd  -2R(o), 
and  on  the  lower 
end  bv  the  basal 
ninacoid  {V).  la 
fig.  48  of  smith- 
sonite  the  upper 
extremity  shows  the 
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Fig.  48. 


exiFemiTyanowBuie.  -  « .«j  i. 

base  *,  two  brachydomes  o  and  p,  and  two  macrodomes  m  and  /, 


1  As  the  parU  of  either  half  aie  altemate,  there  still  lesnlU  a  ^noj- 
tricalsoUd.  Aseitherc^orotherhalfmaybetheonathasiiiodito^ 
then  may  result  two  such  symmetric  •o»i^J'l»»<*  •*«*  «  "  *"!*? 
position  to  one  another.  When  the  modllcations  affect  the  upper  ngv 
hand  solid  angle,  theiesoltisg  fonn  is  oaUod  -t  ?  when  the  .upper  w 
hand  angle  It  is-.  j^-^  t 
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wUlsl  ca  tbe  lower  and  it  is  bonnded  by  the  faces  Pof  tlie  primtiy 


It  hiie  been  found  that  all  hemimorphie  crystale  become  eleetri- 
odly  polar  when  heated,  that  ia»  exhibit  oppoeite  kinda  of  electricity 
at  oppoeata  ende  of  the  cryttaL  The  aubject  will  be  more  fully  con- 
■iriiiiid  under  the  electricity  of  minerala. 

Tbe  hemihedral  fonna  of  the  cubic  ayatem  are  the  following  :— 
1.  Tha  tetrahedron  (fig.  47),  hemihedral  of  the  octahedron,  ia 
ided  by  lirar  equilatenl  trianglea.    It  haa  aix  equal  edgea  with 
I  moeting  at  70^  83',  and  four  trigonal  anglea.    The  principal 

» join  tbe  middle  nointa  of  each  two  oppoeite  edges.    Xzamplea : 

liahlofe,  boradte,  andhelyine. 


rig.  47.  Fig.  48. 

%,  Thb  trigonal  dodecahedrons  (fig.  48),  hemihedral  of  the  ieosi- 
tatoahedron,  are  bounded  by  twelre  laoaoelea  trianglea,  and  vary  Itf 
goBona  form  from  the  tetrahedron  to  the  cube.  There  are  aix  longer 
edges  eortesponding  to  thoee  of  the  inscribed  tetrahedron,  and 
twelre  ahorUr,  placed  three  and  three  orer  each  of  ita  facea,  and 
ferar  hexagonal  and  four  trigonal  anglea.     Example :  tetrahedrite. 

S.  The  deltoid  dodecahe£ona  (fig.  49),  hemihedral  of  the  triakia- 
octahedron,  are  bounded  by  twelre  deltoida,  and  rary  in  ffeneral 
form  from  the  tetrahedron  on  the  one  hand  to  the  rhombic 
dodecahedron  on  the  other.  They  hare  tweWe  longer  edgea  lying 
in  pairs  orer  the  edgea  of  the  inacribed  tetrahedron,  and  twelve 
ahorter  edgea,  three  and  three  orer  each  of  ita  facea.  There 
ue  aix  tetragonal  (rhombic),  four  acute  trigonal,  and  four  obtuae 
triguul  anglea.  The  principal  axes  poin,  two  and  two,  opposite 
ihojoibie  anglea.    Example :  tetrahedritcb 


Fig.  49.  Fig.  60. 

4.  The  hexaldstetrahedrons  (fig.  50),  hemihedral  of  the  hexakts- 
oetahedron,  ara  bounded  by  twenty-four  acalene  trianglea,  and  moat 
eommonly  have  their  facea  grouped  in  four  ayatema  of  aix  each. 
Tbe  edgee  aro  twelve  ahorter  and  twelve  longer,  lying  in  groupa  of 
three  over  each  face  of  the  inacribed  tetrahedron,  and  twelve  in- 
termediate in  pain  over  ita  edgea.  The  anglea  ara  aix  rhombic^ 
joined  in  pain  by  the  principal  axes,  and  four  acuter  and  four 
dbtttser  hexagonal  anglea.     Example  :  diamond. 

In  these  forma,  often  named  '*tetrahedral,"  the  faces  ara  oblique 
to  each  other.  Their  derivation  and  signa  ara  aa  foUowa.  The  tetra- 
hedron arises  when  four  alternate  utcea  of  the  octahedron,  two 
opposite  above  and  two  intermediate  below,  ara  enlarged  ao  as  to 

obliterate  the  other  four;  and  ita  aign  ia  hence  -- .    But,  aa  either 

four  lacea  may  be  thua  enlarged  or  obliterated,  two  tetrahedrona  can 
be  formed,  similar  in  all  reapecta  except  in  position,  and  toother 
nuking  up  the  octahedron.  These  are  distinguished  by  the  signs + 
sad  -,  added  to  the  above  symbol,  but  only  the  latter  in  gencnl 
O 


expressed,  thua  • 


2- 


In  all  hemihedrio  aystems  two  forms  simi- 


larly related  occur,  which  may  thus  be  named  complementary 

forms.    The  trigonal  .u)decahedron  is  derived  from  the  icositetn- 

hedron  by  the  expansion  of  the  alternate  trigonal  grouna  of  facea. 

,^    .      ,    mOm    ^v  ^  XV.       202         _. 

Its  sign  is     .     ,  the  most  common  variety  being  —^  •      The 

^toid  dodec^edron  is  in  like  manner  the  result  of  the  increase  of  c 
the  sltemate  trigonal  groups  of  faoea  of  the  triakisoctahedron,  and ' 

Lastly,  the  hexakistetrahedron  ariaea  in  the 


itislgnla^. 


^dopment  of  alternate  hexagonal  groupa  of  faces  in  the  bexa* 
kinct^iedroii,  and  ito  aign  ia^ 


Two  aemiteaaeral   forms  with   parallel   laces  scour.    (1)  The 
pentagonal  dodecahedrona  (fig.  51),  bounded  by  twelve  nmmetrieal 

Sentagona,  vary  in  general  aijpect  between  the  cube  and  tne  rhombio 
odecahedron.      They  have  aix  regular  (and  in  general  longer) 
edgea,  lying  over  the  facea  of  the  inacribed  cube,  and  twenty- 


Fig.  51. 


Fig.  52. 


foor,  generally  ahorter  (aeldom  longer),  edgea,  ususlly  lying  in 
pain  over  its  edges.  The  solid  sngles  sra  eight  of  three  equal 
inttfrfadal  anglea,  and  twelve  of  three  interfacial  angles,  of  which 
only  two  ara  i^uaL  Each  principal  axia  unites  two  opposite  regular 
edges.  This  form  is  dsrived  from  tho  tetrakiahexahedron.  and  ita 
ooO» 


sign  is. 


8 


It  is  found  frequently  in  iron  pyrites  and  cobaltine. 


(2)  The  dyakiadodecahedron  (fig.  52),  bounded  by  twenty-four 
trapecoida  with  two  aidea  equal,  haa  twelve  abort,  twelve  long,  and 
twenty-four  intermediate  edgea.  The  angles  ara  aix  equiangular 
rhombic,  united  in^n  by  the  principal  axeii,  eight  trigonal,  and 
twenty-four  irregular  tetragonal  anglea.     It  is  derived  from  the 

hexakisoctahedron,  and  its  sign  is  T.^^1  >  the  bracketa  being 

naed  to  distinguish  it  from  the  hexakistetrahedron,  also  derived 
ih>m  the  ssme  primary  form.  It  occun  in  iron  pyritea  and 
cobaltine.     The  two  other  aemiteaaeral   forms,  the  pentsgonal 


lig.  58.  Fig.  64. 

dodecahedron  (fig.  58),  and  the  pentagonal  icositetrahedron  (fig; 
54),  both  bounded  by  irreffular  pentagonal  have  not  yet  been 
obeerved  in  nature. 

Combinations, — The  abovMnentioned  forms  of  the  tee- 
eeral  system  (and  this  is  true  also  of  the  five  other  systems 
of  crystalliiation)  not  only  occur  singly,  but  often  two^ 
three,  or  more  occur  united  in  the  same  crystal,  fonning 
what  are  named  combinations. 

In  this  case  it  is  evident  that  no  one  of  the  individual 
forms  can  be  complete,  because  the  faces  of  one  form  must 
interfere  with,  by  diminishing,  the  faces  of  other  forms. 
A  combination  therefore  implies  that  the  faces  of  one  form 
shall  appear  symmetrically  disposed  between  the  faces  of 
other  forma,  and  consequently  take  the  place  of  certain 
of  their  edgea  and  angles.  These  edges  and  angles  are 
thus,  aa  it  were,  cut  off,  and  •  greater  niunber  of  new 
ones  produced  in  their  place,  which  properly  belong  neither 
to  the  one  form  nor  the  other,  but  are  angles  of  a)mbina. 
tion.  These  new  faces  are  hence  termed  modifiations, 
and  the  original  or  primary  or  simple  form  is  said-  to  be 
modified.  Usually  one  form  predominates  more  than  the 
others,  or  has  more  influence  on  the  general  aspect  of  the 
.crystal,  and  henoe  is  distinguished  as  the  predominant 
Iform,  the  others  being  considered  subordinate. 

The  sign  of  the  combination  conaiats  of  those  of  i*- ^"^^JJ* 
for^  wSten  in  the  order  of  their  influence  or  importance  in  the 

"Swm^S^^eS^yVJSftha'?^^^^ 

n,^^  oT^Sr^U ;  .«l  only  a  few  of  the  mora  common 
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can  be  notleacL  Many  otihan  more  oomplieatad  will  oeenr  in  the 
descriptire  part  of  Una  article.  Among  holohedral  oombinationi^ 
the  cube,  octahedron,  and  rhombic  dodecahedron  are  the  predomin- 
ant forme.  In  fig.  27  the  enbe  has  ita  antrlee  replaced  by  the  facea 
of  the  octahedron,  which  tmnoate  the  anglea,  and  the  aign  of  thia 
combination  ia  odOqo  ,  p.  In  fig.  28  this  prooeas  may  be  regarded  as 
having  proceeded  still  farther,  so  that  the  faces  of  the  octahedron 
nearly  eaual  tiK^se  of  the  onbe,  while  in  fig.  29  they  now  predom- 
inate ;  tne  sign,  still  of  the  same  two  elements,  bnt  in  rereiae 
order,  is  O,  ooOao .  It  will  thns  be  seen  that,  through  an  incieaae  in 
the  amount  of  the  abstraction  of  the  faces  of  the  cube,  the  figure 
gradually  passes  over  into  that  of  the  octahedron.  This  may  occur 
in  all  cases,  and  is  tenned  the  passage  of  the  cube  into  the  octa- 
hedron (or  viee  versa),  or  a  "  transition  bv  decrement" 

In  fig.  81  the  cube  has  its  edges  replaced  by  the  fiMses  of  the 
rhombic  dodecahedron,  which  truncate  the  edges,  the  sifu  beinff 
ooOoo,  odO;  while  in  fig.  82thero  is  the  same  combination,  but  with 
the  faces  of  the  cube  subordinate,  and  hence  the  sign  is  odO,  ooOeo. 
The  former  figure,  it  will  be  seen,  haa  mora  the  general  aspect  of  the 
cube,  tiie  latter  of  the  dodecaheonn.  Here  the  solid  angles  of  the 
latter  are  truncated  by  the  faces  of  the  cube,  and  we  have  the 
passage  of  the  cube  into  the  dodecahedron  1^  decrement  The 
same  trandtien,  through  truncation  or  decrement,  could  be  shown 
in  all  cases  of  combinations,  and  in  both  directiona,  the  last  sta«e 
of  the  passage  into  one  or  other  form  always  consisting  of  the 
replacemDut  of  its  solid  or  interfadal  anglea  by  fiMies  of  the  de- 
purting  figure,  mora  or  less  minute.  A  lew  illustntions  of  this 
may  be  given,  in  the  three  moat  important  forma. 

The  relationahip  of  the  tetrakuhezBhedron  to  the  enbe  has 
above  been  stated  to  be,  that  its  Ikoea  fonn  alz  low  quadrilateral 
pyramids,  which  rest  npon  or  spring  team,  tfa#  edoeo  of  the  cube. 
(From  thia  the  form  doivea  ita  trivial  naone  of  foor-fkoed  cube.) 
Hence  these  fkcea  bevel  the  edges  of  tt»  enbe.  Hie  first  stage  of 
such  bevelling  (or  the  last  stage  of  tho  tnmcatloii  of  the  tetnlds- 
hezahedron  by  the  faeoa  of  ib»  enbe— wbiohavtr  way  it  may  be 
regarded)  is  seen  in  fig.  65.  As  the  oablo  ikoe  ia  here  dominant, 
the  aign  is  ooOeo,  o>08.    Tig.  56  shows  a  aomewhat  similar  stage 


i^S 


^ 


f^-^\ 


^^^^    \0-A^ 


Fig.  66. 


Fig.  66. 


in  the  modification  produced  through  the  combination  of  the  ioosi- 
tetrahedron  with  the  cube.  The  trilateral  pyramid  which  thia 
lorn  places  u^on  the  faces  of  the  cube  rests  upon  its  solid  anglea, 
instead  of,  as  in  the  last  ease,  npon  its  edgesi;  hence  it  ia  these 
solid  angles  which,  in  the  process  of  decroment  it  replaoea  by  fiscea 
which  form  a  low  three-aided  pyramid.    The  tiiakiaoctahedron, 


ff^ 
\^jj 


Pig.  67. 


Fig.  58. 


agam,  modifies  the  solid  andes  of  the  cube,  aa  ahown  in  fig.  57,  by 
a  low  three-sided  pyramid,  positioned  at  right  anglea  to  that 
considered  in  the  last  combination.    Aa  ^ 

the  hexaldsoctahedron  is  meraly  the 
two-faced  form  of  that  last  considered,* 
the  pyramid  which  modifiea  the  aolid 
anglea  is,  in  its  combination  with  the 
cube,'  six-sided,  as  in  fig.  68. 

As  the  faces  of  the  rhomUe  dodeca- 
hedron truncate  the  edgea  of  the  octa- 
hedron, fig.  84  rapresents  the  first  stum 
of  such  truncation  or  combination;  whue 
fig.  86  mav  be  taken  aa  ranreaenting  the 
last,  the  faces  of  the  octanedron  being 
thero  nearly  totally  removed. 

Fig.  69  ahows  the  first  stage  of  tho 

passsge  of  the  octahedron  into  the  iooaitei 

tloA  of  the  solid  angles  of  the  former  form  b^  a 


mid  formed  by  the  (6  x  4)  faoea  of  the  latter.  The  bet»  of  t^ 
octahedron  truncate  the  three-faced  solid  an^es  of  tiie  choodae 
dodecahedron.  Fig.  85  ahowa  the  first  stace  of  this  tnmcttiQ, 
while  fig.  84  ahowa  an  adTUoed  amount    The  faces  of  the  iaar 


Fig.  60.  Fig.  61. 

tetrahedron  truncate  the  edgea  of  the  rhombic  dodecahedron,  it  m 
fig.  60 ;  while  thoee  of  the  latter  truncate  the  unequal-angled  tetre* 
gonal  (or  rhombic)  angles  of  the  former  (fif.  61).  The  heea  of  the 
hezakisoctahedron  bevel  the  edgea  of  the  raombic  dodecahedron. 

While  such  transitions  may  appear  indefinite^  yet  certaia 
minerals  have  either  in  themselves  a  habit,  or  have  at  certiia 
loealitiea*  a  habit,  of  or3r8talliang  ao  markedly  in  a  egrtain  da^ 
of  theae  transitions  aa  to  be  isMolutely  capaUo  of  reoogaitioi 
thereby:  ^^ 

Combinations  of  hemihedral  or,  as  they  have  been  ealled,  urn- 
teaaeral  forms  are  of  three  dasaea: — thoee  with  holohedral  fona% 
thoee  in  which  the  &oea  &11  obliquely  on  one  another,  and  these 
with  parallel  facea.   Fig.  62  ahows  the  oombination  of  a  li^t* 


^^^^ 


Sig.  62.  Fig.  68. 

handed  tetrahedron  with  the  enbe,  which  troncatea  ita  edges,  tbe 
tetrahedron  here  being  dominant  Fig.  68,  M;aiii,  shows  a  coo- 
bination  of  the  cubo-dodecahedron  with  a  right-handed  tetrahedros, 
the  first  or  holohedral  form  being  in  this  .case  markedly  donmisnt 
Fig.  64  is  an  illustration  of  the  second  class,  combinatioBi  of 


Fig.  64.  Fig.  65. 

oblione-faeed  semitesseral  forms  with  each  other.    In  it  s  Ii|b^ 
handed  tetrahedron  haa  ita  solid  anglea  truncated  by  the  iicd  of 

one  which  is  left-handed :  and  ao  its  sign  is  ^  .  .  ^  .    fig.  6S 
shows  a  combination  of  a  right-handed  tetrahedron  with  a  \d^ 


Fig.  67. 

(9  shows  a  comUsttioD  d 
with  a  #^ 


Fig.  66. 
handed  three-faced  tetrahedran. 
a  right-handed  hemihedron  of  the 
handed  tetrahedron. 

Piaiallel-fkeed  hemihedrons  generally  Ibrm  oomblnatioBi  vitb 
holohedral  forma ;  and  the  amonnt  of  relative  4i«mi^«T^  isof  lU 
in^^nm,    F)^  67  allows  a  oombixuitioni  in  eqoal  amount^  of  theoa^ 
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vtt^  a  ▼•rtleal.fkead  poitafonal  dodecahedron;  wHile  flg.  68  ahowi 
■a  iafiTMM  In  ilia  unoont  of  tnmeation  effected  by  the  Utter.  Fig. 
•9  abows  til*  oombinttioB  of  tha  oaba  with  the  dyakidodecahedron, 


Flg.6& 


Fig.  69. 


thaformarbaiiiffdoiniiia&t    Inllg.  TOaaoetahedron,  indominanoa, 
k  comhiAed  with  ^  Twtloal-fiwad  pentagonal  dodecahedron;  in 


Fig.  71. 

fig.  71  tha  fiMea  of  theaa  (brma  ara  of  naailT  aqnal  aixe,  while  in 
fig.  7StbaoctabadnllkoeaanBaailyiamoTea.  ^lieiolidan|^of 


Flg.7S.  Fig.78. 

the  oetahadron  are  modified  in  fig.  76  hj  tha  ftoeaof  tha  dyaUa- 
dodecahedion.    In  fig.  68  a  Taraoal-ooad  pantifonal  dodaoa- 


Flg.  74.  Fig.  76. 

bedroa  is  tha  praraOiBg  fbim  in  eomUnation  with  the  onhe;  while 
b  flc.  74  tha  beea  of  tEa  oolJiadroii  are  laperadded.  Infig.76it8 
oelaEednl  aaglea  an  modlfiad  hy  ^  fiwea  of  tha  iooaitetnihadron, 


Fig.  76.  Hg.  77. 

nd  ia  fig.  76  hj  thoaa  of  tha  ootahadion  in  «idl^    In  fig. 
n  they  u«  aod^  hy  tha  fiu)ea  of  tha  dyaUadodaoahadzaa. 

In  eaoh  of  the  ii've  ^yitems  whidi  follow  there  i»  tiiis 
diflleie&oe  ficin  the  oaUo  ijsiem  iJiat  one  axii  is  alweji 
ui8q^l Jp^^^OQQLJOV  jtoterJhaD),a6  othen.    Thii  ii 


placed  ereet^  and  named  the  chief  axis ;  its  ends  are  poles, 
and  the  edges  connected  with  them  polar  edges.  The 
other  axes  are  named  sabordinate  or  lateral  axes,  and  the 
plane  that  passes  throag^  them  is  the  base.  A  plane 
through  the  chief  and  a  lateral  axis  is  a  normal  chief 
section.  In  these  systems  also  occur  the  three  forms  of 
"pyramids^"  "prisms^"  and  " pinacoids."  (1)  The  pyrsr 
mids  have  their  faces  triangles.  Pyramids  in  crystallo- 
graphy are  each  composed  of  two  geometric  pyramids 
placed  base  to  base,  and  named  <' closed  forms,"  as  the 
crystals  are  shut  in  hy  definite  faces  on  every  side.  (2) 
The  prisms  are  bounded  by  plane  faces  parallel  to  one  axis. 
They  are  thus  of  nnlimit^  extent  in  the  direction  of  that 
axis^  and  therefore  named  ''open  fonns^"bat  in  solid  crystals 
are  shut  in  by  faces  of  other  forms.  (3)  The  pinacoids,  or 
tables^  have  two  faces  intersecting  one  axis  and  parallel 
to  the  othen^  and  thus  are  also  open  forms,  or  unlimited  in 
the  direction  of  these  axes.  Forms  (2)  and  (3),  when  con- 
joined, mntoally  shut  in  each  other,  or  produce  closed  forms. 

n.  Pyr€UiUdal  or  Tetragonal  SytUm, — This  system  has 
three  axes  at  ri^t  angles,  two  of  &em  equal,  and  the  chief 
axis  longer  ex  shorter.  The  name  tetragonal  ii  derived 
from  the  form  of  the  base,  which  is  usually  quadrangular. 

Thare  are  eight  tetragonal  forme,  of  which  five  are  eloaed.  (1) 
Tetragonal  p;pamida  (fii^  78,  79)  are  endoaed  hy  eight  ieoacelea 
triangiea,  with  fonr  middle  edgea  all 
in  one  plana,  and  ei|^ht  polar  edgea. 


Thara  axa 


this  form, 


Fig.  79. 
and  in  the  third  they 


Fig.  7a 

dirtingniahad  by  tiia  podtioa  of  tha 

latwaf  azea.     In  tha  firat  theaa  axes 

unite  the  oppoalte  aas^ ;  in  the  aecond 

they  intareeot  the  mMdle  edgea  eonallv ; 

lie  in  an  intermediate  poaition,  or  divide  theaa  edgea  unequally,— 

tha  laat  being  hemihearal  forma    Theea  pvramida  are  also  dia- 

tiitjuifh"^  aa  obtnaa  (fig.  78)  or  aonte  (fig.  79),  according  aa  tha 
vertical  aagb  ia  greater  or  leaa  than  in  the 
regular  ootahedron.  (2)  Dltetragonal  pvra- 
mida (fig.  80}  are  boonded  by  lizteen  Bcalene 
triangiea.  whoaa  baae-linea  are  all  in  one 


Fig.  80. 
Thiaformiarel: 


Fig.  81. 
oeeaiB  except  in  oombinationa   (8)  Tetra- 


Thia  form  rarely  oeeori  except  in  comomanona  (a;  leira- 
aphenoida  (fig.  81),  bounded  by  four  ieoecelee  trUngleB,  are 
imihedral  forma  of  tha  firrt  vuiety  of  tetragonal  pyramida. 


plane. 

ff>»^   .  ,  ^      .. 

the  hamihedral  forma  of  the  iirrt  variety ^ ^^ 

(4)  Tha  tetragonal  aoalenohedron  (fig.  83)^  bonnded  by  eight  ecalene 
trianglee^  whoaa  baaea  riae  and  fiJI  in  a  skag  line,  ii  the  hemi- 
hecM  form  of  tha  dltetragonal  pyramid.  iToa.  (8)  and  (4)  are  rare. 
{t)  Tha  tetngonal  trapeaohedron  la  not  found  in  minerals  aa  a  simple 
form.  Tha  three  open  forma  are— (1)  tetragonal  prisms,  bounded 
by  four  phaea  paraUal  to  the  principal  axis,  which  may  be  either 
longer  (flgTM)  or  shorter  (fig.  84)  than  the  lateral  axes;  (3)  dite- 
tragonal  priama,  bounded  by  eight  similar  planes ;  and  (8)  the  basal 
ptauooid.  oonaiating  maiel v  of  two  parallel  facea  bounding  the  prisma 
at  tha  anda,  above  and  bdow. 

Tha  vailona  aariea  of  tetragonal  ciystala  are  dirtingnisbea  from 
aaoh  other  only  by  thair  laUttva  dimanaiona.    To  detexmine  theee^ 
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one  of  Ow  teriet  nwit  be  ehoMn  u  Iho  primMy  fonn,  »nd  for  thta 
parpoM  •  tetrtgoxud  nyrtmid  of  the  flnt  Ttnety,  demgneted  by  P 
u  aTrign,  ii  eelectei  The  angle  of  one  of  itt  edgei.  eepeci^ly 
the  middle  edge,  found  by  meaeoremeni*  determinee  ito  Mgw« 
^inyyrfA««^  whUit  the  proportion  of  the  principal  azie  a  to,the 


fig.  82. 


Fig.  84. 


Mteral  azea^  lapposed  equal  to  1,  givea  its  linear  dimenaiona.  The 
pummetaia,  therefore,  of  each  laae  of  the  fondamental  form  are 
1:1:0. 

Now  if  m  be  any  (rational)  number,  either  leaa  or  greater  than 
onity,  and  if  from  any  distance  ma  in  the  principal  axis  planee  be 
drawn  to  the  middle  edge  of  P»  then  new  tetrwnal  pyramids  of 
the  first  order,  bat  more  or  lesa  aonte  or  obtuse  than  P,  are  formed. 
The  general  sign  of  these  pyramids  if  mP,  and  the  moat  common 
▼arietiee  IP,  2P,  and 
8P.— with  the  chief 
azia  half,  twiiie,  or 
thiice  that  of  P.  If 
m  becomes  infinite, 
then     the    pyramid 


indefinitely  extended 

along   the    principal 

axis,    and  with  the 

aifn  obP.    If  m-0, 

wnieh    is    the   case 

when  the  lateral  axea 

are  supposed  infinite^ 

then   it   becomes    a 

pinacoid,    consistinff 

properly  of  two  basu 

faces    open   towards 

the  lateral  axes,  and 

designated     by    the 

aignOP.  Theditetra- 

gonal   pyramids   are 

prodnced    by  taking 

in  each   lateral  axis 

distances    n   greater 

than  1,  and  drawing 

two  planes  to  these 

points     from     each  «._  q» 

of   the  intermediate  *^*  *^ 

polar  edges.    The  parameters  of  theseplanee  are  therefore  m  :  1  :  n, 

and  the  general  sign  of  the  form  mPn,  the  most  common  Talnea 

of  n  being  |,  2,  8,  and  oo .    When  n— co ,  a  tetragonal  pyramid  of 

the  second  order  arises,  designated  generally  by  mPoo,  the  most 

common  in  the  mineral  kingdom  beins  Poo  and  2P«o .    llie  relation 

of  these  to  pTramids  of  the  first  oraer  is  shown  in  fig.  85,  where 

ABBBC  is  the  fint  and  ACCCX  the  second  order  of  pyramid.    In 

like  manner,  from  the  prion  ObP,  the  ditetragonal  prisms  osPn 


Pig.  87 


Tig.  88.  Fig.  89. 

are  deriTed,  and,  finally,  when  ii-eo  the  teuagonal  prism  of  the 
second  order,  whose  sini  is  obPoo  . 
The  combinations  ofthe  tetragonal  system  are  either  holohedral 


or  hemihedral ;  bnt  the  latter  are  rare.  Prisms  and  pinaooidi 
must  always  be  terminated  on  the  open  sides  by  other  forms.  Thns 
in  fig.  88  a  sqnara  prism  of  the  first  order  is  terminated  by  the 
primary  pyramid,  and  has  Its  lateral  angles  again  replaced  by 
another  mora  acute  pyramid  of  the  second  order,  so  that  its  sign 
is  odP,  P,  2P«. 

In  fig.  87  a  prism  of  the  second  order  is  first  bounded  by  the 
fundamental  pyramid,  and  then  haa  its  edges  of  combination 
replaced  by  a  ditetragonal  pyramid  ;  its  sign  is  oopoo ,  P,  8P8.  In 
fig.  88  the  polar  eagea  of  the  pyramid  are  replaced  1^  another 
pyramid,  its  sign  being  P,  P«o .  in  fig.  89  a  hemihedric  form,  yery 
onancteristic  of  chaloonyrite,  is  represented,— P  and  F  being  the 
two  sphenoids,  a  the  basal  pinacoid,  and  b,  c  two  ditetragonal 
pynmida. 

in.  The  Hexagonal  Syttem, — ^The  eBsential  character  of 
this  system  is  that  it  has  four  axes, — ^three  equal  lateral 
axes  intersecting  each  other  in  one  plane  at  60*,  and  one 
prindpal  axis  at  right  angles  to  these.  The  plane  through 
the  lateral  axes,  or  the  base,  from  its  hexagotud  fonn,  gives 
the  name  to  the  system._  As  in  the  last  system,  its  forms 
are  either  closed  or  open.  They  are  divided  into  holohedral, 
hemihedral,  and  tetartohedral, — the  last,  which  are  rare, 
having  only  a  fourth  part  of  the  faces  developed.  Only  a 
few  of  the  more  common  forms  require  to  be  here  described. 

The  hexagonal  pyramids  (figs.  90,  91)  are  bounded  by  twelve 
isosceles  triangles,  and  aro  of  three  kinds,  according  as  the  lateral 
axee  fall  in  the  angles,  in  the  middle 
of  the  lateral  edges,  or  in  another 
point  of  these  edges,  the  last  being 
nemihedral  forms.  They  are  also 
daased  as  acute  or  obtuse,  but  with- 
out any  precise  limits.  The  trigonal 
pyramid  IS  bounded  by  six  triangles, 
and  may  be  viewed  as  the  hemihedral 
form  of  the^hexagonaL  The  dihexa- 
ffonal  pyramid  is  bounded  by  twenty- 
four  scalene  triangles,  but  has  never 
been  obeerved  alone,  and  rarely  even 
in  combinations.  The  mora  common 
prisms  ara  the  hexagonal  of  six  sides ; 
in  these  the  vertical  axis  may  be 
either  longer  than  the  lateral,  aa  in 
fig.  92,1  or  shorter,  as  in  fig.  93. 
Aera  ara  also  dihexsgonal,  of  twelve 
sidea. 

A  particular  pyramid  P  is  chosen 
aa  the  fundamental  form  of  this 
system,  and  its  dimensions  deter- 
mined either  from  the  proportion  of 
the  lateral  to  the  principal  axis  (1  :  a) 
or  from  the  measurement  of  its  angles. 
From  this  form  (mP)  othen  ara  de- 
rived exactly  as  in  the  tetragonal 
system.  Thus  dihexsgonal  pyramids 
ara  produced  with  the  general  sign 
mPn,  the  chief  peculiarity  being  that, 
wheraas  in  the  tetragonal  system  n  mi^ht  have  any  rational  value 
from  1  to  00,  in  the  hexagonal  system  it  can  only  vary  from  1  to 
2,  in  consequence  of  the  geometrio  character  of  the  figure.  When 
fi-2,  the  dihexsgonal  changes  into  an  hexagonal  pyramid  of  the 
second  order,  whose  sign  is  mP2.  When  m«oo,  various  prisms 
srise  from  similar 
changes  in  the  value 
of  n ;  and  when  m— 0 
the  basal  pinacoid  is 
formed. 

Few  hexagonal  min- 
eral species  form  per- 
fect holohedral  com- 
binations. Though 
quarts  and  apatite  ap- 
pear as  such,  yet  pro- 
perly the  former  is  a 
tetartohedral,  the  Ut- 
ter a  hemihedral  spe- 
cies. In  holohedral 
species    the  pradomi- 

nant  faces  ara  usually  ^ 

those  of  the  hexagonal  ^Z-^  Fig.  W. 

prisms  ooP  (fig.  92)  snd  ooP2,  or  of  the  pinacoid  OP  (fig.  98);  whilst 
the  pyramids  P  and  2P2  are  the  roost  common  subordinate  forms. 
Fig.  94  rapresents  the  prism,  bounded  on  .the  extramities  by  two 
pyramids,— one,  P.  forming  the  apex,  the  other,  2PV^lliomUo 


Fig.  91. 
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Ihois  QA  tlie  ans^«t>  or  ooP,  P,  SP8.  Fig.  06  if  ft  limilar  form,  the 
apptf  put  of  tiM  munid  being  rtpUced  by  the  piiuMoid.  In 
■cme  ctyttole  tho  Utenl  edges  of  tne  prism  are  replsced  by  the 


^ 

^  f] 

■^        "^ 

Xj^ 

%< 

■ 

X         M           K 

11i..»6.  Fig.  9«,  Fig.  »7. 

second  prism  obP2  (llg.  06),  producing  an  e^nisngokr  twelre-sided 
prism,  which  always  repreeents  the  combination  ooP,  ooP2,  and 
cannot  ooear  as  it  simple  form. .  Figs.  07^  08  are  combinations  in  this 


Fig.  08. 


Fig.  00. 

STSlem  sen  in  beryL  An  example  of  a  more  complicated  oombina-. 
tion  is  seen  in  fig.  00,  of  a  crystal  of  apatite,  whooe  sign  with  the 
corresponding  letters  is  ooP(JO,  odP2(«),  OP(n  iPCrj/nv).  2P(s), 
Pa(a).  %^%A  4P2(rf). 

Hexsgonal  minerals  frequently  crystallise  in  thoee  seriee  of  hemi- 
hedral  forms  that  are  named  "  rhombohedral/'  from  the  preralenoe 
in  them   *  ihombohedrons.    Theee  (flffk  100,  101)  are  boiouied  by 


Fig.  100.  Fig.  101. 

•ix  rhombi,  whoseJateral  edges  do  not  Ue  in  one  plan^  but  rise  and 
fall  in  a  zigsag  manner.  The  principal  axis  unites  the  two  trigonal 
angiea,  formed  by  three  equal  plane  an^es ;  and  in  the  most 
Tariety  the  secondary  azee  join  the 
middle  poinie  of  two  oppoeite  edgee. 
When  tM  polar,  edgee  form  an  angle  of 
more  than  00*,  the  rhombohedrons  are 
named  obtuse  ;  when  of  less  than  00*, 
acute ;  fig.  102  repreeents  the  first,  fig. 
108  the  eecond.  Hexagonal  acaleno- 
hedrons  (fig.  104)  are  bounded  by 
twelye  ecalene  triangles,  whose  lateral 


Fig.  102.  Fig.  108. 

edges  do  not  lie  in  obo  plane.  The  principal  axis  Joins  the  two 
hexagonal  anglee,  and  the  secondary  axis  the  middle  points  olL  two 
oppodte  lateral  edges. 

The  rhombohedron  is  derired  from  the  first  order  of  hexsgonal 
pyramid  by  the  hemihedral  derelopment  of  its  alternate  faces.     Its 

general  sign  should  therefore  be^!!^;  but  on  sereral  grounds  It  is 

found  better  to  designate  it  by  R  or  mR,  and  its  complementary 
4gure  hf  -  mB.  When  the  prism  or  pinacoid  arises  as  (ts  limiting 
form,  they  srs  designated  by  ooR  and  OR,  though  in  no  respoct 
ohaogedirom  the  limiting  forms  obP  and  OP  of  tb  pyramid    Tbo 


scslenohedron  is  properly  the  hsmihednl  form  of  thedihexsgonal 
pynunid,  but  is  more  easuj  uoderttood  •■  derirod  frvm  the  iiucsfbed 
rhombohedron  mR.  If  the  balvot  of  the  pritac^ipd  mxia  of  tl^ 
be  multiplied  by  a  de&uite  ntimbor 
fii  and  then  pluies  be  drawn  Trom 
the  extremitiee  of  tbls  eul&r^  «xis 
to  the  lateral  edges  of  the  rhombo- 
hedron,  as  in  fig.  IDE,  the  «<:aklQiio- 
hedron  is  oonstructKL  It  is  now 
designated  by  mRn  (the  ti  on  the 
right  here  referring  to  thA  diM  ixiaV 
and  the  dihexsgonsi  priun  in  this 
series  by  o»Rn  (for- 
merly mR".   and 

odR«). 

The  oombina- 
tions  of*  rhombo- 
hedral  forms  are 
▼ery  numerona, 
eeveral  hundreds 
haying  been  de- 
scribed in  calc-spar 
alone.  Among  the 
most  common  is 
the  prism  in  com- 
bination with  a 
rhombohedron,  as 
seen  in  the  twin 
crystal  of  oalo- 
»P«     (fig.     108).  _,     ,^ 

with     the     iign         'Jfrl^^*' 

odR,  -iR,  the  lower  half  beinf  the  same  form  with  the  upper,  baft 
tuziied  round  180*.    In  fig.  107  the  rhombohedron  mR  has  us  poki^ 


!' 

.i*,. 


Fig.  106.  Fig.  lor 

edges  replaced  by  another  ihombohedron-^R,  and  fit  fii^  108 
its  latsral  edges  beyelled  by  the  scslenohedron  mRn^ 
complex  combination  of  fiye  forms  -„^ 

is  repreeented  in  the  crystal  of  calo- 
spar  fig.  100,  iti  sign,  with  the 
Istten  on  the  Amsi^  being  R"(y), 


Fig  100. 

K*(*'X  B(^  4R(m),  ooR(6;.    Tetaitohedral  combinations  are  seen 
meet  distinctly  in  rock-crystal 

IV,  Right  Priimatic  or  Rhombie  System. — This  system 
is  characterized  by  three  tmequal  axes,  all  at  right  angles 
to  each  other.  Aiiy  one  of  theise  may  be  assumed  as  the 
chief  axis,  when  the  others  are  named  subordinate.  IHie 
plane  passing  through  the  secondary  axes,  or  the  base,  forma 
a  rhombus,  and  from  this  one  of  its  namee  is  deriyed.  Aa 
prismatic  forms  are  most  frequent  (the  prism  standing 
vertically  on  the  rhombic  base),  it  is  best  defined  as  the 
ri^t  prismatic  This  system  comprises  only  a  few  yarie^ 
ties  of  forms  that  are  essentially  distinct,  and  its  reUtiona 
are  consequently  yei7  simple. 
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These  are  two  closed  forms.     (1)  The  rhombie  p^mmids  (fi^  110, 
111),  boondedby  eight  scalene  trIaDgles,  whoso  lateral  edges  lie  in  one 


Fig;110. 
plane,  and  form  a  iliom- 
bos.  They  haye  ■  eight 
polar  edges  (four  acute 
and  loor  more  obtuse) 
and  four  lateral  edgea. 
The  angles  aro  six  rhom« 
biO|  the  most  «eute  at 
the  extremities  of  the 
Ibngest   axis.       (2)  The 


Fig.  112. 


.Fig.ua 


rhombic  sphenoids  (figs.  112,  118)  are  bounded  by  lour  aealene 
triangleSi  with  theii;  lateral  edges  not  in  one  plane,  and  are  bAmi- 
hedral  forms  of  the  xhombio  pyramid. 
They  are  of  rery  infrequent  occumnee. 
Tbeopenforms,  again,  are  rhombic  prisms 
bounded  by  four  planes  narallel  to  one 
o£  tha  axes,  which  is  udefinitely  ex- 
tended, and  may  be  loQger  thaa  the 
lateral^  as  in  flg.  114,  or  riiorter  as  in 
fig.- 116.  They  are  dirided  into  upright 
(as  in  the  aboye  figs.)  and  horizontal 
piismsy  according  as  either  the  pxineipal 
or  one  or  other  of  the  lateraiLaxes  is 
supposed  to  become  infinite.  For  the 
latter  fotm  the  name  dooia  or  dome  h^ 
been  used ;  and  two  hinds,  the  macr^ 
dome  (fig.  110)  and  the  brachydome  (fi^ 
117]L  hare  been  dutinguished. 

Rhombic  pinacoida  also  arise  wh«a 
oiie  axis  becomea  «-0  and  the  two  others 
are-  indefinitely  extended ;  and  so  w« 
have    macropmacoids    (fig.    118)   and 


•===::; 

Fig.  114: 


braehypinacoids  (fig.  119), — the 
to  nuitch 


tha  iSMMa  of 


Fig.  115. 
ttem  fhua  d( 
U^me  or  pini 


ing  the  axis 
parallel. 

In  deriring  these  forpia  from  a  primary,  a  partieiilar  rhombie  mrn- 
mid  P  ia  chosen,  and  its  dimensions  determined  either  from  the 


Fig.ll& 


Ilg.U7. 


aagul&r  ffleasnrement  of  tWo  o<  its  edges,  or  by  the  linev  pro- 
portion of  its  axes  a: »:  e,  the  greater  lateral  aads  h  being  assumed 
eaual  to  1.  To  the  greater  lateral  axis  the  name  moCTft^i^g^nftl  Is 
siren,  to  the  ahorter  that  <^ 
braehjdiagonal  J  and  the  two 
principal    sections'    anr  .  in   like 

manner^iamedmacrodi^gonal  and     //        X\  1 1  \^ 

braohydiagonal,  ateording  to  the    Jy  y\  IJ    r 

axis   they   intersect    .The    same  \X  77  V\  / 

terms  an  applied  throughout. all 
the  derived  forms.  They  oonSe^ 
fluently  mark  only  the  position  of 

^eqoeotly  cf  neoessitj  without  reference- to  the  lelatiTe  magnitude 
of  the  derired  axea. 
By  znultlpljing  Che  principal  axis  by  any  rational  number  tn, 


greater  or  less  than  1,  a  aeries  of  pyramids  arlae,*  whoae  gsiunl  sign 
u  mP,  and  their  limits  ars  the  prism  aftdpinaeoid  ;  tha  whole  fcnea 
being  contained  in  tUa  formula,  OP- ....  mP ....  P ...  . 
mP .  .  .  .  ooP,— which  is  the  fundamental  aeries,  the  lateral  axei 
always  remaining  unchanged. 

From  each  member  a  new  series  may,  howerer,;  be  ^doTaloped  in 
two  directions,  by  increaaing  one  or  other  of  the  lateAd  azea.  YHien 
the  macrodissohal  i» 
thus  multipliea  by  any 
number  «  greater  than 
1,  and  planee  draWn 
from  the  distance  «  to 
the  polar  edgea,  a  new 
pyramid  ia  produced, 
named  a  macropyramid, 

with  the  sign-ffiPn,  tha 
mark  orer  th»P  point- 
ing out  the  axu  en- 
Urged.  Whan  fi-«o, 
a   macrodome    zeaults^ 

with  the  aign  mFco^ 
If  tha  ahorter  azla  ia 
multiplied,  theabraehy- 
pyrainida  and  brachy- 
domea    an    produaed, 

with  tha  aigna  mN  mad 

ai^«o.  So  also  from  tha 
priam  o»P,  on  the  one 
aida,  originate  numaioua 

maoroprlama  eeFtHwilh 
tiia     jimitiiiaf    maoro* 

pinaeoid  o»P«o  ;  on  tha 
other,  aumarooa  btaehy- 
priama  obISh  with  tha. 

limit  .form  e»i^«o,  or  the  bnchvpSnaooid.  In  tas,  120L  Ifil  the 
two  domea  aia  ahown  in  their  nlstloai  to  the  pmnvajpyxamld. 


Fig.  ISL 
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The  pyvaiplda  aaldom  oonir  Jodapeodept,  or  eren  aa  tha  pn. 
dominant  fonna  In  a  oombfaatton;  iulphfu;  hoirarcr.  ia  an  axoop- 


usually  glya  the  ganacal  char- 
acter to  tha  oryatali  whieh 
then  appeals  either  In  a 
oolumnar  or  tabular  w  aren 
rectaAnlar  pyramidal  fonn. 
The  oetermination  of  the 
position  of  these  erystala,  .aa 
rartical  or  herixontal;  de- 
penda  on  the  ehoice  of  the 
chief  axia  of  the  fbndamental 
form.  In  the  topas  oystal 
(fiff.  nH)  the  bnchyprism 
snd  the  pyramid  -ass  the 
predominant  elements,  asso- 
ciated with  ihe  prism,  its 
aign     i^d     letters     being 

•K(J),^(e),oaPj:Jf).  Kg. 
188  of  staute.  is  uiother 
example,  the  maoropinaeoid 

00^00  orifbeingoombined 
with  the  pyramid  ?{r),  the 


Jig.  121 


Fig.  127. 

Another  instaaoe  ia  flg.  224  ef 

a  lierrita  cryatolg  Fhara  the  bnushypriam  and  pyramid  oombina 


braohypinaeoid     o»Poo(27, 
and  tiia  baaal  pinaooid  0P(?). 
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witiitHettMiodomt,  or  oof^  P,  F«o.  TIm  abore  figures  are  verr 
oommon  formB  of  barytas, —figi.  125  and  186  being  both  oompoted 
of  tbo  pinaooid  OP,  a  brachydoma,  and  a  maoroooma,  with  aign 
dP(e),  ?«o  {f)t  4P00  (tf).  The  rariation  in  aspect  arises  from  the  pre- 
dominance of  different  feces ;  and  fig.  187  conaists  of  ths  maorodome 
^«o,  the  prism  obP(^),  and  the  pinacoid  OP. 

y.  Th$  Ohl%qu$  Frismatie  Syttem. — ^This  system  is  char- 
acterised by  three  unequal  axes^  two  of  which  intersect 
each  other  at  an  oblique  angle^  and  are  cut  by  the  third  at 
right  angles.  One  of  the  oUiqne  axes  is  chosen  as  the 
chief  axis,  and  the  other  axes  are  then  distingnished  as  the 
orthodiagonal  (ri^t-angled)  and  clinodiagonal  (obliqne- 
angled).  The  same  terms  are  applied  to  the  chief  sections, 
and  the  name  of  the  system  refers  to  tho  fact  that  these 
two  planes  form  with  the  base  two  right  angles  and  one 
obliqoe  angle  C. 

The  (brms  of  this  system  approach  rerrnear  to  thoea  of  the  ri^t 
prismatio  series  but  the  incunation  of  the  axis,  eren  when  almoat 
a  right  an^,  glres  them  a  peculiar  character,  by  which  they  are 
always  raadUy  distingnished.  Each  pyramid  thna  aeparates  into 
two  altogether  independent  forms  or  hemipmmids. 

Thres  Tsrietiee  of  prism  also  occnr— ▼ertical,  inclined,  and  nori- 
tontal^withlkoeiiparaUel  to  the  chief  axis,  the  clinodiagonal.  or  the 
orthodiaflonaL  liie  horiaontsl 
prisms,  uka  the  pyramidi^  sepa- 
rate into  two  indmndent  painal 
forms  named  hemiprismsorhemi- 
domoa.  The  inclined  vrisms 
are  often  deeignated  clinoaomea. 
the  term  prism  being  restricted 
to  ^bm  rerticsl  forms.  Ortho- 
pinaooids  and  dinopinacoids 
are  also  distingnishea,  from 
their  position  in  relation  to 
the  aacea.  The  monoclinieprra* 
ndda  (fig.  128)  are  bounded  by 
ek^t  scslene  trianglea  of  two 
kmdsb  four  and  Ibar  only  being 
similar.  Their  lateral  edm  lie 
all  in  qne  plane^  and  the  aimilar 
triuu^  are  placed  in  pairs  on 
the  uinodiagonal  polar  Mges. 

The  two  paira  in  the  acute  angle  between  the  othodiagonal  and 
basal  asctions  are  deeignated  the  podtire  hemipyramid,  whilst  the 
two  paira  in  the  obtuse  angles  of  the  same  sectiODs  form  together 
the  n^gstira  hemipyramid.  But*  as  these  hemipyramide  are  whoUy 
indepradent  of  each  other,  they  are  rarely  obeerred  combineo. 
More  .frequently  each  occurs  alone,  and  then  forma  a  prism-like 
tspan,  with  Ikoee  parallel  to  the  nolaredges  and  open  at  tM  eztremi- 
tiea.  Hence,  like  all  prisms,  kney  can  only  appear  in  combination 
with  other  forms.  The  Tertical  prisms  are  bounded  by  four  equal 
fiMsa  parallel  to  the  principal  aads,  and  the  croes  section  is  a  rhomnis ; 
the  cunodomes  haye  a  suailar  fbrm  and  seetion ;  whilst  the  hori- 
aontsl prisms  or  domes  have  unequal  fiuses,  and  their  seetion  is  a 
rhombrnd. 

The  mode  of  deriration  of  these  forms  closely  ressmbles  that  of 
the  rhombic  series.  A  complete  double  pyramid  is  assumed  ss  the 
fundamental  form,  and  deeignated  ^P.  in  ader  to  expreas  the  two 
pcrtiona  of  which  it  oonsists.  Its  dimsnsions  are  given  when  the 
proportion  of  iu  axes  a: »:  0  and  the  angular  inclination  of  the 
oblique  axea  C,  which  is  slso  the  i*»fifafiti^n 


aeetjon  to  the  base,  are  known. 
The  fundamental  eeriee  of  forms  is  OP 


of  the  orthodiagonal 

_cinP  .  .  .  .  ±P 
....  ^mP  ....  eoP,  from  each  of  whoee  membere,  by  changing 
the  dimensions  of  the  other  axea,  new  forms  may  be  again  deriveoT 
T^us  fh>m  ^siP,  by  multiplying  the  orthodiagonal  by  any  number 
»,  a  series  of  orthbpyramids  ±m?*%  is  produced,  with  the  ortho. 
domee  mP'eo  as  limiting  forms.  Jhe  clinodiagonal  produces  a 
similar  aeries  of  clinopyramids  ^mP^ii,  with  the  limiting  clinodome 
mP'oo*  always  completely  formed,  and  theref on  without  the  signs 
^  attached.  From  obP  ariss  orthoprisma  obP*»  and  the  ortho- 
pinacoid  ooP*ao,  and  clinoprisms  oop**  and  the  clinopinacoid 
obP'co.  In  theee  sifns  the  0  or  0  attached  to  the  P  indicates  that 
the  orthodiagonal  (of  or  clinodiagonal  {e)  axis  has  been  multiplied, 
formerly  the  latter  forms  were  enclosed  in  brackets,  thus  (mP«o ) 
*mP<o. 

ThejBombinations  of  this  system  may  be  essfly  understood  fh>m 
thdr  resemblance  to  thoee  of  the  rifht  prismatic,  the  chief  difficulty 
bcLug  in  the  oconrrenee  of  portitu  forms,  which,  however,  doeely 
reeemble  the  hemihedral  forma  of  the  previous  qretems.  A  few 
eramples'  only  need  therefore  be  given. 


Fig.  129  represents  a  very  common  form  of  gypsum  oystals, 
MP'oOfCiO.  »PCAP(Oi  Themostoomnumfbrmofangiteisiepie- 
seated  in  fig.  ISO,  with  th9  sign  QeP(JO*  o»roo(r),  eeP'oo(Q,P(«). 


Fig  18L  Fig.  1S2. 

Fig.  131  is  a  crystal  of  common  felspsr  or  orthoolase,  compoeedofthc 
clinopinacoid  001^00(10,  the  prism  ooP(7),  the  basal  pinacoid 
0P(i5k  and  the  hemidomea  2P*oo(y);  to  which,  in  fig.  182  of  the 
same  mineral,  the  hemipyramid  P(o)  and  the  clinodome  SFw  (»)  are 
added. 

VL  Anorikie  or  Tridinie  SydenL—ThiB  is  the  least 
regular  sjrstem,  and  departs  the  most  widely,  indeed  ahnost 
alMolntely,  from  symmetry  of  fonn.  The  axes  are  all 
nneqnal,  and  inclined  at  angles  none  of  which  are  right 
angles, — so  that»  to  determine  any  aystal,  or  series  of  forms, 
the  proportion  of  the  axes  a  :h  :c,  and  also  their  angles^ 
or  those  of  the  inclination  of  the  chief  sections,  must  be 
known.  As  in  the  previous  systems,  one  axis  is  chosen  as 
the  principal  axis,  and  the  two  others  distinguished  as  the 
macrodiagonal  and  brachydiagonal  axes.  Li  consequence 
of  the  obUque  position  of  the  principal  sections,  this  system 
consists  entirely  of  partial  forms  wholly  independent  of 
each  other,  and  each  composed  only  of  two  parallel  faces. 
The  complete  pyramid  is  thus  broken  up  into  four  distinct 
quarter-pyramids,  and  the  prism  into  two  hemiprisms. 
Each  of  these  partial  forms  is  thus  nothing  more  than  a 
pair  of  parallel  planes,  and  the  various  forms  consequently 
mere  individual  faces.  This  circumstance  renders  many 
triclinio  crystals  very  unsymmetrical  in  appearance. 

Tridinie  pyramids  (fig.  188)  are  bounded  by  eight  triangles  whose 
lateral  edgee  lie  in  one^  plane.  They 
are  equal  and  parallel  two  and  two 
to  each  other,  each  pair  forming,  aa 
inst  stated,  a  tetartopyramid  or  0^ 
form,  only  limited  Sy  combination 
with  other  forms,  or,  aa  we  may  sup- 
poos,  by  the  chief  sections.  The  prisms 
are  sgain  either  vertical  or  inclined; 
the  latter  an  named  domea,  and  their 
section  is  always  rhomboidaL  In  deriv- 
ing the  forms,  the  ftmdamental  pyramid 
is  placed  upright  with  its  brachy^Agonal 
axis  to  the  spectator,  and  the  partial 
forms  designated,  the  two  upper  by  T 
and  F,  the  two  lower  by  ,P  and  P^  aa  «i    im 

in  the  figure.     The  further  derivation  **  **»* 

now  follows  as  in  the  ri^t  prismatic  system,  with  the  modifica- 
tions already  mentioned. 

Some  oombinationa  of  this  system,  as  the  seriee  exhibited  by 
most  of  the  felspars,  approach  very  near  to  the  oblique  prismado 
system;  whilst  ethers,  as  cyanoss  and  axinite,  show  great  incom- 
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pl«tonen  tnd  Wtnt  ei  immtity,-  lu  tLe  latUi  caae  tlie  detennlna- 
tton  of  the  forms  is  often  difficnlt  In  the  albite  crvBtal  (figs. 
134,  186)  P  Is  the  httl  pinaooid  OP;  if  the  bnehydiagonftl 
pinaooid  ool^oo  >  «  the  npper  right  pyramid  F ;  7  the  right  hemi- 
priim  obF'  ;  T  the  left  hemipriam  obT  ;  and  x  the  hemidome  'P'co . 
lign  1S6  and  187  an  cxyatalB  of  azinite,  the  former  from  Danphin^, 
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the  latter  from  Cornwall,  of  whose  faces  the  following  is  the  de- 
relobment : — r  the  macropinacoid  obPoo  ;  P  the  left  hemiprism 
oo'P ;  « the  left  npper  qoarter-pyramid  T;  I  the  left  upper  quarter- 
pyramid  S'F;  » the  left  upper  partial  form  of  the  macropyramid 

8'P3 ;  and  x  the  hemidome  2'F'co . 

Ths  lieoiwrmnmt  of  the  Angla  of  CryiUUs, 

^6  pennanence  of  the  angular  dimGoaions  of  crystals 
shows  i&e  importance  of  some  accnrate  method  of  measur- 
ing their  angles, — that  is^  the  inclination  of  two  faces  to 
each  other.  Instruments  for  this  purpose  are  called  gonio- 
meters. 

Two  hare  been  specially  used  for  this  purpose — ^the  common  or 
eontaet  goniometer,  inrented  br  Oaiingeau,  and  the  reflecting 
goniometer  of  Wollaston.  The  former  is  simply  two  brass  rulers 
turning  on  a  common  centre,  between  which  the  crystal  is  so  placed 
that  its  faces  coincide  with  the  edges  of  the  rulers,  and  the  angle 
is  then  measured  on  a  graduated  ara  This  instrument  is  suffici- 
ently accurate  for  many  purposes  and  for  laroe  crystals,  but  for 
preoise  determination  is  fsr  biferior  to  the  reflectinff  goniometer. 
This  nquiree  smooth  and  eyen  faces,  but  these  may  be  rexy  small, 
even  the  hundredth  of  an  inch ;  and,  as  small  crystals  are  generally 
the  most  perfect,  far  greater  accuracy  can  be  attained 

The  rejecting  goniometer  is.  represented^  in  fig.  188.  It  eon- 
sista  essentially  «  a  graduated  circle  mm,  diyided  on  its  edge 
into  twice  180  ,  or  more  i^uently  into  half-degrees,  the  minutes 
beini^  read  olf  by  the  yemier  AA.  This  circle  turns  on  an  axis 
connected  with  U,  so  that  by  turning  this  the  circle  is  moyed 
round,  but  it  is  stopped  at  180*,  when  moying  in  one  direction,  by 
a  snrin^  at  it.  The  other  part  of  the  inatrument  is  intended  to  attach 
ana  s4]ust  the  cxystal  to  be  measured.  The  first  axis  of  mm  is 
hollowj  and  a  second  axia,  aa,  passes  through  it  from  if,  so  that 
thii  and  all'  the  connected  parts  from  5  to  /  can  be  turned  without 
moying  the  circle  mm.  The  axis  d  passes  through  a  hole  in  60.  so 
that  it  can  turn  the  arm  de  into  any  required  position ;  /  is  a 
similar  axis  turning  the  arm  og,  and  pq  a  fourth  axis,  in  like 
manner  moyable  in  g,  and  with  a  small  nob  at  q,  to  which  the 
crystal  to  be  measured  is  attached. 

when  about  to  be  used,  the  instrument  should  be  placed  on  a  table, 
with  its  base  horizontal  (which  is  readily  done  by  the  screws  in  it), 
and  opposite  to  a  window  at  about  12  or  15  feet  distance,  so  that 
its  aids  shall  be  parallel  to  the  horizontal  bats  of  the  window. 
One  of  the  upper  bars  of  the  window,  and  also  the  lower  bar,  or, 
instead  of  the  latter,  a  white  line  on  the  floor  or  table  parallel  to 
the  window,  should  then  be  chosen,  in  order  to  ai^ust  the  crystal 
The  obeeryer  places  himself  behind  the  instrument  with  the  side  a 
•t  hit  light  hand.  The  crystal  is  then  attached  to  7  by  a  piece 
«f  wai^  with  tha  two  Ikoes  to  be  measured  upwards,  ana  the 


Fig.  188. 


edge  of  union  of  the  faces,  indading  the  angle  to  bo  measured,  aa 
nearly  as  possible  in  the  line  of  aa.  The  eye  being  brought  near 
to  tiio  flcst  face  of  the  crystal,  the  axes  aa  and  p  are  turned  till  the 
image  of  the  window  is  seen  reflected  in  the  face  with  the  horiaon- 
tal  and  yertical  bars  in  their  positioD.  Ihe  sois  d  ia  then  tamed' 
through  a  considerable  angle 
(say  60*),  and  the  image  of 
the  window  a^n  sought  and 
brought  into  its  proper  place 
by  turning  the  axis/,  without 
moying  j».  When  this  is  done 
that  face  is  brought  into  its 
true  position,  normal  to  d^  so 
that  no  motion  of  d  can  dis- 
arrange it  Hence  the  image 
of  the  window  may  now  be 
sought  in  the  second  face,  and 
brought  into  its  true  position, 
with  the  horizontal  bars  seen 
horizontal,  by  moying  the 
axes  d  and  a.  When  tnis  is 
done  the  crystal  is  properly  -Ci 
"adjusted."  the  anfffe  is  " 
measured  in  the  fol&wing 
manner.  First  .bring  the  zero 
of  the  circle  and  yemier  to 
coincide,  and  then  turn  the 
inner  axis  a  or  t$,  and  moye 
the  eye  till  the  imsjge  of  the 
npper  bar  of  the  window  ro* 
fleeted  from  the  more  distant 
face  of  the  crystal  coincides 
with  the  lower  bar  or  hori- 
zontal line  seen  directly. 
Keeping  the  eye  in  its  place, 
turn  the  other  axis  U  tUl  the 
reflected  image  of  the  upper 
bar  io  the  otnor  face  in  like 
manner  coincides  with  the 
lower  line ;  the  aiigle  of  the  two  faces  is  then  read  off  on  the 
diyided  circle.  As  the  angle  measured  is  not  directly  that  of  the 
faces  but  of  the  rays  of  lignt  reflected  from  them,  or  the  differ- 
ence between  the  angle  wanted  and  180*,  the  circle  hss  the  d^mes 
numbered  in  the  reyerse  direction,  so  as  to  giye  the  angle  without 
the  trouble  of  subtracting  the  one  from  the  other. 

The  apparatus  figured  is  for  acyusting  the  cr^tal,^  and  is  an  im- 
proyemeut  su^estM  by  Kaumann.  In  the  orinnal  instrument  the 
axis  fo  was  made  to  push  in  or  out  in  a  aheatn,  and  had  a  small 
brass  plate,  bent  at  nght  angles,  inserted  in  a  cleft  at  0,  to  which 
the  crystal  was  attached.  The  crystal  was  adjusted  as  formerly  by 
moying  the  plate,  or  the  axis  fo,  and  by  sltffht  motion  of  the  arm 
de,  which  should  be  at  right  angles  nearly  to  oe  when  used.  A  yeiy 
marked  improyement  is  to  haye  a  small  mirror  fixed  on  the  stand 
below  the  crystal,  with  its  face  parallel  to  the  axis  aa,  and  inclined 
at  45*  to  the  window,  when  the  lower  line  .can  be  dispensed  with, 
and  the  instrument  used  for  yarious  other  purposes  of  angular 
measurement.  Many  more  perfect  instruments  naye  been  intro- 
duced for  the  purpose  of  insuring  greater  accuracy ;  but  the  simple 
instrument  is  sufficient  for  all  purpoees  of  determinatiye  mineralogy, 
and  the  error  from  the  instrument  will,  in  most  cases,  be  less  than 
the  actual  rariations  in  the  angles  of  the  orystalL 

Departmt  fnmk  Oeomelrie  Simplicity  and  Lou  <^ 
Regvlarity  in  CryttaU, 

Such  departures  may  be  regulated  by  law,  or  may  residt 
from  an  undue  operation  of  the  force  of  accretion  in  certain 
directions. 

1.  J?<^ti^r/>^paretif«f/ft)mi&fm/)^MtQr.— There  are  three 
varieties  of  this : — ^parallel  groupings^  twin  f oniis^  hemitrope 
forma. 

Parallel  Or<nipiiig$. — ^A  plurality  of  indinduais  are  here 
arranged  either  so  that  a  line  which  joins  their  centres 
becomes  a  prolongation  of  one  or  other  of  their  crystallo- 
graphic  axes,  or  so  that  their  axes  are  paraUeL 

/ig.  20  shows  the  fint,  where  cohesion  sufficient  for  stability 
requires  that  the  minute  octahedra  must  mutually  penetrate  some- 
what into  each  other.  ,  Fig.  ISO  ahows  the  same  in  baryte.  If  we 
suppose  ocUhedra  united  the  upper  left-hand  face  of  the  one 
with  the  lower  right-hand  face  of  the  other,  there  w«dd.  be 
parallelism  of  their  axes.  Re-entering  ancles  would,  in  such 
cases,  proye  a  plurality  of  indlyiduals,  but  if  a  number  of  cubes 
were  superimpoaed  in  similar  position,  no  such  angles  would  occur, 
an  elongated  square  prism  resulting;  and  such  aRangements,  if 
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wp^f-cJ,  are  lioear,  or,  with  diminishinffgixe  in  tli«  individiul, 
aacol&r. 


Fig.  189r  Fig.  140: 

Twint  and  ffemtiropes. — ^Though  closely  related,  formed 
under  the  operation  of  very  similar  laws,  and  ^  to  a  certain 
extent  passing  into  one  another,  these  are  not  the  same. 
In  the  first  case  a  plurality  of  individuals  must  be  present ; 
hi  the  second  this  is  not  necessary.  In  fig.  140  two 
individuals  evidently  intersect  one  another;  in  figs.  141, 
142  one  individual  may  be  supposed  to  have  been  bisected 
in  a  certain  diiection,  and  the  two  halves  reattached,  but 
in  a  position  differing  in  some  definite  manner  from  their 
relative  position  before  the  separation. 


Fig.  ML  Fig.  142. 

There  are  four  varieties  of  true  twins:  those  of  appodtion,  of 
mtersoction,  of  partial  c-  completed  interpenctration,  and  of  in- 
corporation. 

The  first  is  exemplified  by  spinel,  as  in  fig.  143  ;  thfl  second  by 


Fig.  145. 


Fig.  146. 


stanrolita,  a»in  fig.  144;  the  third  by  calcito,  as  in  fiff.  146,  and 
by  Uende,  as' In  fig.  145.  where  the\ttro  indiviiluah  of  fig.  143  may 


be  snppoavtl  to  have  been  forced  vertically  into  one  another ;  and 
the  Ust  bv  qnartx,  as  in  fig.  147. 

The  following  are  the  laws  of  nnion  of  twins.  1.  The  face  of 
nnion  of  twins,  termed  the  "face  of  composition,"  mnst  be  either 
a  plane  which  does  ooenr  in  the  mineral  twinned,  or  which  can 
oocnr  in  accordance  with  the  fifth  law  of  symmetry.    A  factf  of 


Fig.  147.  Pig.  148. 

union  in  twins  is  also  a  fkce  of  union  in  hemitropes  of  the  same 
mineral.  2.  From  the  above  it  results  that  the  axes  of  the  united 
crystals  are  either  parallel  (fig.  148)  or  inclined  (fig.  149).  The 
former    ^erally    occur     among 

Kemihedno  forms ;  and  the  two  ^       ^^  ^ 

crystals  are  combined  in  tiie  exact  X  ^         X 

position  in  which  thev  would  be 
derived  from  or  would  reproduce 
tho  primary  holohedral  form.  The 
class  with  oblique  axes  occur  both 
in  holohodrie  and  in  hemihedrio 
forms;  and  the  two  individuals  are 
then  placed  in  perfect  symmetry,  in  ^ 
accordance  witn  law  1> 

Twins  are  generally  recognized 
by  having  re-entering  anglca  (fica. 
160,  161);  but  sometimes  Uie 
crossed  faces  coincide  in  one  plane, 
when  tho  combination  appean  as  a 
single  individual  (figs.  162,  163).  FifCl49. 

The  line  of  union  may  then  be  im-  ' 

perceptible,  or  it  ma  v  be  disclosed  by  the  intersection  of  two  sets  of 
stri«  (to.  164, 166 j,  or  by  some  physical  diversity  in  the  char^ 
acten  oTthe  two  faces. 

The  formation  of  twin  crystals  may  be  pigain,  or  many  times, 
repeated,— forming  groups  of  three,  four,  twen^-four,  or  more. 
When  the  faces  of  union  an  parallel  to  each  other,  the  crystals  fbrm 


^■-"^ 


Fig.  160.  Fig.  16L 

rows  of  indeterminate  extent  When  they  are  not  narallol,  they 
may  return  into  each  o^er  in  ctrdes,  as  in  rntile}  or  form  bouquet 
or  rosette  groups,  as  in  chiysobefyl  (fig.  166) ;  or  stellate  groups,  as 
in  caldte  (fig.  167)  and  in  oejfnssite  (figs.  168,  169V 


Fig.  162.  Fig.  158. 

tHien  the  crystals  are  of  diflerent  size,  greater  complexihr  results; 
but  A  number  of  minute  cryetals  are  frequently  arranged  upon  a 
larger  at  those  points  where  the  angles  of  •  single  largo  ci^stal 
would  protrude.  Occassionally  a  simple  form  is  twinned  with  a 
more  complex  one,  u  in  chabasite  (fig.  180). 


Digitized  by 


Google 


S64 


MINERALOGY 


HemHrope  ciTttaU  we  may  imagiiic  as  havioff  been  formed  fh>m 
•  ungle  cryttal,  which  has  been  c*it  >Jito  two  halyca  in  a  particnlar 
direction,  and  one  half  turned  r/und  180*,  or  90%  or  60*.  The 
line  abont  which  the  reTolution  is  supposed  to  take  place  is  called 
the  "  aiis  of  nvolation."  From  the  adiount  of  turn  usually  being 
180*,  HaUy  gave  the  name  hemitrope.    The  position  of  the  two 


Fig.  157.  Fig.  156. 

halTiS  in  this  case  resembles  that  of  an  object  and  its  ima^  in  a 
mirror,  whose  surface  then  would  represent  the  plane  of  reunion. 

The  following  are  the  laws  of  hemitropes.  The  axis  of  revolution 
is  always  a  possible  erystallomphio  line,— either  an  axis,  a  line 
parallel  to  an  axis,  or  a  norms!  to  a  possible  crystalline  plane.  The 
plane  jiormal  to  the  axis  of  reTolution  ii  called  the 
twin  plane ;  it  is  either  an  occurring  or  a  possible 
plane,  and  usually  one  of  the  more  frequently  re- 
currihg  planet.    Both  the  axis  and  the  twin  plane 
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Fig.  158.  Fig.  169. 

hear  the  same  relation  to  both  halrea  of  the  crystal  in  their  re- 
voied  positions:  consequently  the  parts  of  hemitrope  crystals  are 
qnnmetrical  with  reference  to  the  twin  plane  (except  in  triolinio 
tosTDB  and  some  hemihedrd  crystals).  The  fitoe  of  composition 
vm  frequently  coinddea 
wkL  the  twin  plane ;  when 
not  ooindding,  the  twin 
plfloo  and  the  fkoe  of  im- 
position are  generally  at  right 
taifjtm  to  each  other,  so  that 
the  composition  face  is 
panllel  to  the  axis  of  re- 
volution. But  in  twins  of 
Inoorporation  the  surfacee  of 
oompoaition  have  exercised 
a  disturbing  influenoe  on  one 
another,  so  that  the  surface 
of  union  is  exceedingly  ir- 
TCgular.  Still  in  these  cases 
the  axia  and  the  plane  of 
twinning  retain   a  definite  Fig.  16a 

position ;  but  the  face  of  oompoaition,  being  no  longer  defined,  is 
useless  as  a  determinant. 

There  are  three  modes  in  which  the  composition  may  take  place 
in  hemitronea.  These  may  be  explained  by  dividing  a  onrstalinto 
halves,  witn  the  plane  of  airiiion  vertical,  and  then  tomh^  one  of 
te  hams  round. 


Fig.  161. 


Fig.  162. 


1.  One  of  the  halves  may  be  inverted,  as  if  by  MVolnlion  through 
180*  on  a  horizontal  axis  <U  right  angles  to  tht  plans  of  section,  and 
the  two  faces  again  united  by  the  surfaces  which  were  separated. 
Here  the  surfacee  of  union  are  the  original  ones,  but  the  base  of 
one  of  the  halves  has  taken  the 

place  of  its  summit.     Examples  : 
selenite  (fig.  161)  and  orthoclase. 

2.  One  of  the  halves  may  be 
turned  round  through  180*,  as  if 
bvxevolntion  tmahorisonieU  axis, 
pcttcUM  to  ths  plans  ^  section,  and      i    ^ 
the  face  opposite  and  parallel  io    f  y^ 
that  of  the  plane  of  section — an  ^      - 
originally  external  face— may  then 
be  applied  to  the  other  half.    Here, 
not  only  has  the  base  of  dne-half 
become  a  summit,  but  a  lateral 
and  external  face  of  the  original 
crystal  haa  been   thrust   to   its 
centre  so  as  to  become  a  face  of 
internal  union.    Example:  labradorite  (fig.  162). 

8.  One  of  the  halves  may  be  turned  round  through  180*,  as  if  by 
revolution  on  a  vertieal  axis,  parallel  to  the  plane  of  section,  the 
extemel  face  ppposite  and  purallel  to  the  plane  of  section  becoming 
a  fiioe  of  union.  Here,  however,  both  the  original  summits  retain 
their  position  as  summits.    Example:  orthoclase. 

The  first  of  these  modes  of  comfMsition  may  occur  in  each  of  the 
systems,  but  it  is  not  always  apparent  until  diwlosed  by  opticsl 
properties.    The  second  is  rare,  and  the  third  still  more  so. 

In  hemitrope  crystala  (less  frequently  in  true  twins)  the 
halves  of  the  crystal  are  frequently  reduced  in  thickness  in  the 
direction  of  the  ordinary  twin  axis  ;  and  when  there  is  a  parallel 
repetition  of  hemitropes,  which  fluently  occurs,  they  are  often 
reduced  to  very  thin  plates,  not  the  thicknesa  of  paper,  giving  to 
the  surface  of  the  aggregate  a  striated  structure  ana  appearance. 

In  the  cttbie  systsm  the  faces  of  composition,  both  of  twinning 
and  of  hemitropio  revolution,  are  those  of  the  cube^  the  dodecahed- 
ron, and  the  octahedron. 

In  the  first  case  we  have  the  axes  of  the  two  crystals  necessarily 
in  some  cases  parallel,  or,  more  correctly,  falling  into  one  ;  but.  aa 
in  this  system  all  the  axes  are  alike,  or  all  the  cubic  faces  similar, 
composition  may  occur  along  or  parallel  to  all  alike,  and  double  or 
triple  twins  occur.  We  have  examples  in  twins  of  the  pentagonal 
dodecshedron  (fig.  168)  made  up  by  the  Interpenetration  of  a  right 


Fte.  1«L  Fig.  164. 

and  a  left  (-r  and  -X  And  of  the  tetrahedron,  as  seen  in  pyritt 
and  fahlerx  respectively.  In  virtue  of  the  position  required  by  law  2, 
it  will  be  seen  that  the  position  of  the  solid  which  is  common  to 
both  intersecting  crystals  is  in  the  twin  of  pyrite  the  four-faced 
cube,  which  is  the  holohedral  form  of  the  pentagonal  dodecahedron, 
while  in  the  case  of  the  fablers  twin  (fig.  164),  the  common  par* 
tion  is  an  octahedron,  the  holohedral  form  of  tiie  tetrahedron. 


Fig.  16&  Fig.  iMi 

Twinning  oh  an  octahedral  fiice  is  seen  in  the  apposition  twin  ol 
spinel  (fig.  148),  the  tetrahedial  twin  of  blende  (fig.  165),  the  inter- 
penetrative octahedral  twin  of  blende  seen  in  fig.  166,  and  the  intep 
secting  cubes  of  finer  (fig.  167). 
This  is  also  the  usual  twin  fkoe  for  hemitropes  of  the  cubic  systeat 
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It  it  Men  in  fi^  168  of  blende,  wlien  the  two  parts  of  the  rhombic 
dodecahedron  an  united  by  it    Magnetite,  epinel,  and  diamond 


Rg.  1«7.  Fig.  l«8w 

frequently  oeenr  in  octahedral  hemitropet  of  the  same  compodtion 


This  is 


I  is  also  the  face  of  oompoeition  for  tetartohedral  hemitropee. 

Fig.  170  is  thftt  of  the  diamond.    Here  six  of  the  faces  of  the  lix- 


Fig.  169.  Fig.  170. 

farsd  octahedron,  with  six  faces  diagonally  opposite,  form  a  low 
double  six-sided  pyramid  (a  portion  of  an  octahe<ual  face  truncating 
c:ich)  through  an  180*  revolution  of  one  est  of  those  Garnet  some* 
liaies  shows  both  twins  and  hemitrooei  of  the  dodecahedron,  of 
do  decahedral  composition. 

In  the  tsiragoiuU  aytUm,  twin  crystals  are  very  uncommon,  bnt 
hemitropee  frequent  With  parallel  axes  they  very  seldom  occur, 
bnt  are  eeen  in  chaloopyrite.  When  the  axes  aio  inclined,  the 
plane  of  union  is  usually  one  ol  the  £soe0  of  the  primary  pyramid ; 
end,  aa  these  faces  are  all  similar,  oomjpoaition  may  tue  place 
cimultaneonsly  parallel  to  aU.  Yezr  complicated  forms  henoe  result, 
&3  seen  in  chalcopyrite  and  in  cassiteiite  (fig.  171)- 


Fig  in  Fig.  172. 

In  cassiterite  the  plane  of  union  is  frequently  one jof  the  faces  of 
the  pyramid  Poo ,  sometimes  one  of  those  faces  that  replace  the 
polar  edffee  of  P  (figs.  172  178).  From  the  bend  the  latter  form 
u  termed  genicnlatod. 
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Fig  178.  Fig.  174. 

Hiusmannite  occurs  in  hemitropes  of  the  primary  P ;  and  on  the 
polar  edges  of  this  other  twins  are  symmetrieally  repeated,  a  central 
IndiTidoal  appearing  like  a  supfwrt  to  the  others  (figs.  174,  176). 

In  the  hexaaoruu  ayUem  twins  are  rery  common  among  the 
Ihombofiedral  (the  hemihedral>  and  the  tetartohedral  forms;  while 
bvattropee  prerail  among  the  hexagonal  07  holohedral  forms,    The 


twins  are  generally  •ormed  by  the  interpenetration  of  twD  rhombo^ 
hedrons,  a  +  and  a  - ,  the  yertical  axis  being  the  axis  of  compost, 
tion;  as  in  chabasite  (fig.  176),  cinnabar,  levyno.  ealcite,  kc  Some 
times  six  or  more  ciyitols,  united  parallel  to  the  prismatic  planes^ 


Fig.  17&  Fig.  176L 

form  iQtsttes;  as  in  chabasite  from  Giant* s  Causeway.  The  almost 
endleee  stdlate  forms  of  crystals  of  snow  are  built  up  in  this  manner. 
Many  of  tiie  most  beautinLl  oombinationa  to  be  seen  among  crystal* 
result  from  this  mode  of  arrangement. 

Parallel  groupings  of  hexsgonal  prisms  also  oocnr,  as  in  apatite 
(fig.  177). 

Kock  crystsl,  in  consequence  of  the  tetartohedral  character  of  ita 
crystallization,  exhibits  twins  in  which  the  double  hexagonal 
pyramid  P  mar  be  said  to  be  separated 
into  two  rhombohedrons  F  and  r;  these^ 
though  geometrically  similar,  are  physi- 


Flg.177. 


Fig.  17a 


cslly  distinct  In  fig.  178  the  two  indiyiduali  have  not  entinly  in- 
terpenetrated, and  might  be  regarded  aa  simply  grown  together 
with  parallel  axes;  bnt  in  fig.  147  there  is  so  complete  an  inter- 
penetration that  the  composite  character  of  the  crystal  is  only  eri- 
denced  through  a  difference  in  the  chsraoter  of  the  suiiaces  of  th« 
two  halres,  which  are  most  irregularly  disposed. 

The  hemitropos  of  this  system  often  form  regular  crystals,  when 
the  two  halros  nare  been  united  by  a  plane  parallel  to  the  base,  so 
as  to  appear  like  a  simple  crystal, 
aa  in  fig.  170.  Here  each  end 
ahows  the  forms  ooR,  -  |R,  but  ^.^^TT^^Vv 
the  terminal  faces  appear  in  ^'  n'*^?^^ 
parallel  instead  of  alternate  poei- 
tion.  Something  of  the  same  ii 
seen  in  fig.  180,  a  hemitropo 
scalenohodron  from  Derbyshire. 
Hemitropes  with  the  face  of  tiie  U<: 

f>rimitiTe  rhombohcdron  as  the  ' 
ace  of  compoiition  are  also  c6m- 
mon;  and  they  are  sometimes 
joined  by  a  face  of  -  )R,  the  two 
axes  forming  an  angle  of  127*  84'. 
Occasionally  a  third  indiTidnal 
is  interposed  in  a  lamellar  form, 
as  in  fig.  181,  where  the  faces 
of  the  two  outer  portions  become 
paridleL  This  is  fbun4  in  eomo 
pieces  of  Iceland  spar,  *  When 
the  crystals  unite  m  a  face'  of 
the  primary  rhombohedron,  thoy 
form  an  angle  of  89*  8';  hemitropes 
on  this  law  are  easily  recocnizod 
by  their  differing  so  littie  from  a 
right  angle  in  the  re-entering 
bend  (figs.  182,  188). 

The  faces  wMch  in  this  species 
act  as  faces  of  composition  are  ''8*  *°^' 

exceedingly  numerous ;  other  examplee  an  figs.  142, 146,  148,  and 
149. 

In  the  riaht  pritnuUic  tytUm  twin  crystals  twith  parallel  axes  are 
rare,  but  with  oblique  axee  common,  the  facesfof  union  being  one  of 
the  faces  of  the  prism  »?,    Twins  of  this  kind  occur  frequentiy  in 
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•ngonita,  otroMite,  mitpielcel,  and  maroMite.  In  aragonita  the 
oralala  an  partly  intarpenetrating,  and  partly  meraly  in  Jaxta- 
poaition,  aa  m  fig.  184,  mh^n  the  indlTidiiala  are  formed  by  the 


Fig.  188. 


Vig.182. 

^omUnation  a>P(JO,  oof  oo(A),  ?«o(it).  In  fig.  186  leTeral  eryatala 
of  the  tame  oombioation  form  a  aeries  widi  parallel  planes  of  union, 
the  inner  members  of  which  are  often- so  shortened  that  they  form 

mare'  films,  which  appear  as  stria  on  the  fkoes  ]^«o  and  osi^co  of 
the  twin. 

In  fig.  186  foor  crystals,  each  of  tha  eombination  obP  2^ «o ,  haring 
vnited  in  inclined  planes^  form  a  dzenlar  gnmp,  whicA  returns  into 
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rig.  18i.  Fig.  185.  Fig.  188. 

itaelf.  Cerasaite  oeeors  in  similar  groopa,  building  np  a  -compoaite 
heza^nal' crystal.  It  also  occurs  in  stellate  twins  of  two  or  three 
indinduals,  aa  in  figs.  158,  159.  Similar  stellate  combinationa  are 
also  oommon  in  chrysoberyl.    In  staurolitc,  individuals  of  the  pria- 

matio  oomUnation  ooP,  oof  oo ,  OP  combine,  either  as  in  fig.  144 
by  a  fiioa  of  the  brachydome,  haTing  their  ohief  axea  almost  at  right 

J  or  aa  in  fig.  140  by  a  face  of  the  braohTpyramid  f  f  !>  tha 

axea  and  the  brachypinaooids  (o)  of  each    ^ 

of  the  crystab  meetinff  at  an  angle  of  about 
60*.  Thia  mineral,  wnich  is  very  freouently 
twinned,  also  forma  combinationa  with  tne  axes 
parallel  (fig.  187). 

In  the  eblimis  prisnuOie  iytUm,  twins  are  by 
no  meana  so  frequent  as  hemitropea.  Twins  of 
interpenetration  with  parallel  axes^  but  the  one 
tamed  as  regards  the  other  round  a  Tertical  axis, 
an  common  in  orthoclaM  ffigs.  188,  189).  Such 
onrstala  are  termed  right-nanded  (fig.  188)  and 
left-handed  (fig.  189),  according  to  the  aiae  of 
the  oTstal  which  has  been  turned.  In  this 
mineral  hemitropea  occur  around  an  axia  normal  to  if,  to  P,  and 
to  n  (fig.  529) ;  double  twins  of  the  last  two  are  oommon  (fig;  580). 

Harmotome  and  phil- 
llpaite  form  first  hinni- 
tropes,  and  tkm  twine 
of  theee,. which  are  ar- 
ranged aometimee'  as 
crosses  and  aometimea 
as  double  oroeeea  (fig. 
190).  In  hemitropM  of 
gypaum  the  two  halyes 
are  united  by  a  fsce 
parallel  to  the  ortho- 
diagonal  aeotion,  as  in 
fig.  161,-  where  tiie  two 
halTsa  have  united  so 
regnlariy  that  the  Ikoea 
P,  P  form  only  one 
plane.     In    a    similar 
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Fig.  1801 


180  are  in  fig.  191  united  so  parfeetly  and  ^ymmetrioany  that  tha 
line  of  junction  cannot  be  obecsred  on  the  dmopinacoid.  The  two 
hemipyiamida  P(«)  (liha  -  P  (0  in  tha  gypaum  crystal)  form  at  one 
end  of  tha  oyiUl  a  n-entoiag^  at  the  other  a  aalient  angle. 
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Fig.  191. 


Hornblende  (fig.  192)  and  wollhun  exhibit  a  similar  appearanoe. 
Thia  results  in  the  imparting  a  paeudo-hemimorphism  to  certain 
oblique  prismatio  twina,  which  is  well  seen  ih  the  twins  of  sphene 
(fif^  198  and  589),  and  in  exalting  the  charao- 
tenstio  appearanoe  of  true  hemimorpbs,  as  seen 
in  the  twm  of  acmite  (fig.  194).  In  other  caaea 
the  iodiyidnals  partiallr  penetrate  each  other  in 
the  direction  of  the  oruodisf^nid.  Thia  mode 
of  union  is  not  uncommon  in  gypsum,  and  is 
Tery  fHquent  in  orthodasa.     Two  crystala 


aanner  the  two  halTia  of  tiie  an^  oTBlal 


in  fif. 


Tif.  193.  Fig  198. 

of  the  latter  of  the  eombination  (ooPoo),   ooP,  OP,  2P«o  ,  aa  ia 
fig.  181,  are  often  pushed  into  each  other,  aa  ahown  in  fig.'  195. 

In  the  anorihio  tytUm  some  twin  formations  are  of  great  import- 
ance, a.^.,  as  ameanaof  diatinguishin^  the  triclinie  ^m  the  mono- 
clinic  aneoiQe  of  felsper.  In  one  variety 
the  twin  axia  is  the  normal  to  the 
brachydiaffonal  chief  section.  But  in 
the  anorthio  felspars  this  section  is  not 
perpendicular  to  the  base,  and  conae- 
quently  the  two  baaea  form  on  one  ai  le 
a  re-entenng,  on  the  other  a  aalient 
angle;  whereaa  in  the  oblique  prismatio 
felspars  (where  the  brachydiagonal  chief 
aeetion  corresponds  to  the  clinodiagonal) 
no  twin  crystala  can  be  produced  in 
oonformity  to  this  law,  and  tne  two  basse 
fall  in  one  plane. 


Fig.  191  Fig.  195. 

Albite  and  ohgodaae  Teiy  often  exhibit  sneh  twina  as  in  figs.  196, 

197,  whers  the  veiy  obtuse  anglea  formed  by  the  facea  of  OP,  or  P 

and  P  (as  wan  aa  thoaeof 'P«o,or«andflOb<maTai7dunoteriatio 
appearance,  marking  out  thia  mineral  at  onoe  ea  a  triclinie  ^eeiee. 
Usually  the  twin  formation  ii  rajpaated,  three  or  more  eryatala  being 
oombined,  when  thoea  in  the  centra  are  radnoed  to  mere  platea. 
Whan  vary  numeronsb  the  aaifaose  P  and  m  are  eorered  witn  fine 
stria,  often  only  perceptible  with  a  mleroeeope.  A  second  law  ob- 
aenred  in  trielinio  fSsli^en^  pertieularly  in  albite  and  labradoiite, 
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ii  that  the  twin  axis  correfponds  with  that  normal  of  the  brachy- 
diaffonal  which  is  sitaated  in  the  plane  of  the  base.  In  pezicbne,  B 
wietv  of  albite,  theae  twins  appear  as  in  fig.  198,  where  the  twa 

crystals  are  united  by  ■  

ft  face  of  the  basal 
pinacoid  P,  whilst 
&i».4iM»er  prthe  two 
brachypinaeoids     (Jf 


.^ Kg.  W,  ftg.  IM. 

and  if)  form  edges  with  rery  obtuse  angles  (ITS'  22'),  re-entering 
on  the  one  side  and  salient  on  the  other.  These  edges,  or  the  line 
of  junction'betireen  Jf  and  jr,  are  also  parallel  to  the  edges  formed 
by  these  faces  and  the  base,  or  those  between  Jf  and  F.  In  thia 
case  also  the  twins  are  oocasionallj  sereral  timea  tippeated,  when 
the  feces  appear  covered  by  fine  strue.  *    •      •. 

Cause  rfUu  FonMtum  <f  Twku  afid  E€mUn»u.-li  hu  been 
shown  abore  that  the  relative  position  of  the  molecules  of  cryttajU 
is  determined  by  a  polarity  in  the  molecules  themeelYea.  This 
pohirity  must  east  along  thww  lines  which  intersex  in  the  oBntre 
bf  the  molecules ;  and  unlike  poles  must  attract  each  other.  It  has 
been  supposed  that  compound  crystals  result  from  a  rerersion  ot 
the  orunnalpolarity  of  flie  molecules  of  a  crystal,  aft«  it  has  at- 
tained! certain  size.  Heat  and  electricity,  resulting  from  more- 
menti  in  strata,  might  occasion  such  reversion  during  the  forma- 
tion of  a  crystal,  and  thia  would  suffice  for  the  explanRion  of 
htmitropes.  though  not  direcUy  of  genicukted  cr3rstals,  andstill 
"^         ^  *         *  1^  of  intersecting  twins.      Twins 

have  accordingly  been  divided  into 
' '  paragenetio  ''^  and  "  metagenetic. 
The  first  term  is  applied  to  the  ordi- 
narily occurring  twins,  in  which  the 
compound  structure  is  supposed  to 
,  have  had  ite  beginning  in  a  nudeal 
compound  molerale,  or  to  have  been 
compound  in  its  very  origin.  In 
meti^genetic  twins  the  crystal  was  at 
first  simple,  but  afterwards,  throu^ 
some  change  in  the  material  furnished 
for  its  increase  or  possibly  induoed  in 
itself,  it  received  new  Uy^  or  an 
exteniion   in  a    nveraed  patUion. 


felspars,  snd  the  peculiar  rippled  structure  of  amethyst,  are  ascribed 
to  a  simflar  operation,  acting  in  an  oscilktoTy  manner. 

Certain  intersecting  twins  in  the  cubic  system  may  be  explained 
simply  through  excessive  or  undue  accretion  of  molecnlea-idong'eer- 
tain  dnes.  At  pa^  861  it  was  shoxahow  the  three-faced  octahe- 
dron (fig.  89)  wasformed  through  an  accretion  of  molecules  upon  the 
faces  of  the  octahedron  along  axes 
joining  the  centres  of  its  feces 
(thoss  which  connect  the  solid 
anglea  of  the  cube).  It  was  also 
shown  that  when  through  this 
accretion  two  feces  of  the  triakis- 
ootahedron  (fig.  199),  adjacent 
along  the  edge  of  the  octahedron, 
rose  into  one  plane  the  rhombic 
dodecahedron  resulted.  If  now 
accretion  still  goes  on  along  the 
same  axes,  so  that  the  trihedral 
pyramid  rises  above  the  level  of 
the  dodecahedral  planes,  fig.  200 
results.  This  is  the  twin  of  the 
three-feced  tetrahedro^  (fig.  201): 


ng  208. 

^  ^L.tids  Uke  fiff.  178,  but  with  a  bend  at  both 
Butfle  occurs  in  wystals  u*^*  »K-  *' •'  ^^^^  ^j^die  portion  of  the 
^tremitie.,  i°*tead  of  one  onl^    Here  tt^^^^    ^J'^^  ^^^^  ^^ 

crystal  is  mPP«»^ *?  ^^!^*2^°l^eoulW  at  both  extremities; 
then  it  became  ^'^*<^*^.  "^^SnUtk^w  W 
indeed,  in  this  mineral  "^jj  JJ^^^S^e  °  aSd  pr^uce  sLrt^hexa- 
nntil  the  ends  are  bent  »?<2^oneanoU^^^^  ^en  yacuitiea.    The  re- 
ffonal  prisms  with  central  «pwMwns  J*  •^'"  ^  ^ 

peatsd  twinning  ^^^^  prodqcea  stnation.  W  m  caia^  anu 


Fig.  204. 


Fig:208,  /ig.208. 

If  the  accretion  is  stiU  along  the  same  axes  until  the  lateral  edges  of 
the^Si^t  pyramids  feULito  the  same  Une,  fig.  202  results;  and 
SL^^twS^e  simple  tetrahedron  (fig- 208)  Here  accreti<m 
upJn  the  faces  of  a  complex  holohedral  form  has  produced  a  twin  of 

'  T^l^'^^^^o  six-fac^l  octahedron  (fig..  204^,  tibei^is 

F£i^£r.%^a^^Jy\^^^^^ 

three-faced  tetrahedron  (fig.  208)« 

2  Departure  from  RtgularUy  on  Account  of  Undue  Acart- 
tion  in  certain  Directions.— DiHortion  of  CryHaU-T!hB 
laws  of  crystallization  should  produce  crystal  fomis  ^ 
perfect  symmetry;  these  laws,  however,  are  subject,  not 
^ly  to  the  influence  of  other  laws,  but  also  frequentiy  to 
disturbing  influences  which  are  subject  to  no  law.  Abso- 
lute syrtimetry,  therefore,  is  very  uncommon,  cryst^  bemg 
generally  so  distorted  and  disguised  through  ml^erence 
durinff  their  formation  that  either  familiarity  on  the  one 
handor  skiU  on  the  other  is  necessary  for  their  recognition. 
As  the  magnitude  of  the  angles  may  vaiy  somewhat,  even 
this  guide  may  sometimes  perplex.  Hence  it  is  m^-mT 
to  be  familiar  with  such  departures  from  symmetry ;  and 
Bome  of  the  more  common  are  here  noticed. 

In  the  cubic  system  a  cube  (fig.  2«),  1«««>«^  Sof^lSd  C 
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emtil  or  needle  •■  htppcni  in  red  copper  and  pjritM.    Oiyitils 
of  adculir  pyrltoo  oocor  at  the  Newton-Stewirt  laad-ndne. 

An  octahedron  flattened  parallel  to  two  of  ita  faoea  ia  reduced  to 
a  tabular  djatal  (fig.  810).  If  lengthened  in  the  aame  direction, 
H  takea  the  form 
in  fig;  211 :  or  if 
it  ia  stiU  forther 
lengthened,  to  the 
oUiteratlon  of 
two  oppoaite  octa- 
hednd  fkoea,  it 
beeomeaan  aonte 
rhombohedron 
(aame  fignre). 

"Whenan  octa- 
hedron is  extend- 
ed inthedirection 
of  a  line  between 
two  oppoaite 
•dgea^ithas  the 
general  form  of 
a  rectangnlur 
octahedron;  and 
■till  farther  ex- 
tended, aa  in  fig. 
218,itiachanff»i 
to  a  rhomDic 
priam  with  dihe- 
dral aommita. 
Thefigore  repre- 
aenta  Qiia  j^  -  * 

The 


^  Fig.  211.  Fig.  212. 

pnam  Ijing  on  ita  acute  edge^apind,  fluor,  mametite). 
He  flodScahedron  when  lengthened  in  the  direction  of  the  np- 

Jat  azia  beoomea  a  aquaie  n&m  with  pyiw?*^  ,"«™°i^  W 
8);  and  when  ahorSied  along  the  'T^ ^^  iL^^^^ 
■quaie  octahedron  with  truncated  baMd  anglea  (fig.  214).     Both 


sSb); 


Fig.  2181  Fig.  214.  Fig.  216. 

theae  forma  are  modificatlona  of  the  aquaie  priam;  the  fint  mode 
of  diatortbn  ia  common  in  garnet,  rendering  it  liable  to  be  con- 
aidendsiioon;  the  aeoond  ia  aeen  in  aplome,  when  it  might  be  taken 


Flg.21«.  Fig.  217. 

for  atannite.  When  the  first  of  theae  forma  Ib  flattened,  aa  in  fig.  216 
it  reaemblea  a  form  of  atilbite.  ... 

When  a  dodecahedron  again  ia  lengthened  along  a  diagonal 
between  the  obtuae  aolid  anglea,  it  becomec: 
a  aix-aided  priim  with  trihedral  aummita, 
aa  in  fig.  216;  and  when  ahortened  in  the 
nme  direction,  it  beoomea  a  rhombohedron 
which  haa  ita  aix  acute  anglea  truncated 
(fig.  217).     In  the  flrat 
oaae,  a  crystal  of  green 
gsmet      or     uwarowite 
would  reaemble  dioptaae ; 
in  tiie  latter,  colourlesa 
garnet   would   reeemble. 
caldte.  ^ 

The  trapeaohedron  ia 
exceedingly  aulfject  to 
diitortiona  which  fre- 
quently disgniee  it  much. 

When  elongated  in  the         ^    ^^  «    «,^ 

direction  of  the  upright         «g.  2ia  Wg.  219. 

axia  it  beoomea  a  doable  dAhtnided  pynmld  with  four-aided 
iumnita  (fig.  218) ;  a  farther  efangation  along  the  aame  azia  would 


reaoh  in  the  obliteratioii  of  tiieee  aoxmnit  faoea^  and  in  Ae|ndM> 
tion  of  a  perfect  double  ootMonal  pyramid  (fig.  219^  lie  fial 
of  theee  dlstortiona  ia  ezoeedugiy  common  in  analfflne  aad  ait 


Fig.  220.  Fig.  22L 

uncommon  in  garnet;  the  latter  rarely  oeeuia  in  analdma.  LmUi- 
ened  along  an  octahedral  axia  it  beoomea  fl^  220;  dicrtened  iloof 
the  aame  u  beoomea  fig.  221.    Both  are  aeen  in  f—*^* — 


Fig.  228. 


Fig.  822. 


When  the  tetraUdiexahedron  is  lengthened  along  a  aing^e  octa- 
hedral axia  it  aaaumea  the  fonn  of  flg.  tt2 ;  atill  further  flongatrd, 
with  obliteration  of  one  half  of  ita  planea,  it  beoomeB  a  acalene  do- 
decahedron.* reaembling  the  "dog  tooth"  form 
of  caldte  (fig  228).  Kg.  224  ia  a  hemihednm  of 
thia  form,  produced  by  duntening  aleiig^  an 
octahedral  a^  with  obliteration  of  all  the 
planee  which  do  not  tooch  the  pdee  of  that  azia. 

In  the  caae  of  modi- 
fiyed    crystala   of   thia 
ayatem  the  diatortiona 
are     more     complex.^ 
Fig  226  repreaenta  a 
cryatal   of   dnnamon- 
atone  from  Aberdeen- 
diire ;  it  ia  a  combina- 
tion of  the  dodecahe- 
dron and  the  trapeso- 
hedron.       OnW     four 
dodecahedial  facea  re- 
main   (if),    and   thoee  Flg.224.  Fig.  296. 
of  the  trapesoh^dron  (»)  are  of  unequal  sise.    It  may  be  best 
understood  by  regarding  it  aa  fig.  218  with  the  four  Terticd  fee« 
of  fig.  218 ;  ao  that  it  oombinee  the  diatortiona  of  both  of  iSbm 
figuree. 

Cryatala  cf  diamond  are  Tecr  Ikeqnentiy  diatorted,  though  8"^ 
rally  through  curvaturea  of  tfaor  ftcea. 

ImperfecUoiU  m  the  Smfacei  of  Crydali, 

Of  theae  the  most  important  are  stziae^  cvnroM,  aad 
curvfttures. 

1.  JStriaUd  jSwr/bcM.— The  paralld  ftirrowa  on  the  amIieeB  of 
cryatala  are  cdled  atria,  and  auch  auriaoea  are  aaid  to  be  atziatei 

Each  ridge  on  a  atriated  anrface  ia  endoaedbj  two  narrow  planea 
Theae  planea  often  correapond  in  podtion  to  a  aeoondaiy  or  to  the 
tnimaiy  planea  of  the  cryataL  and  we  may  auppoae  theae  lidgei  to 
nare  been  formed  by  repeated  oadllation  in  the  operation  d  thou 
cauaea  which  give  rise,  when  acting  uninterruptedly,  to  luger 
planea.  By  thia  meana  the  aurflusea  d  a  cryatal  are  marked  ia 
paralld  linea  with  a  succeedon  of  narrow  planea.  meeting  at  esdee 
alternately  re-entering  and  aalient,  and  conatitutlng  the  rid^ 
referred  to.  Thia  combination  cl  different  planee  in  uie  fonoatioo 
ofa  aurfiMe  haa  been  termed  an  oadnation  of  fiMea. 

Oubee  of  pyritee  are  generally  atriated  in  each  a  way  tiiet  tlie 
atria  on  adjacent  facea  are  at  ria^t  ang^  to  one  another.  Theee 
linea  are  paralld  to  the  interseottona  of  the  primary  faeee  vitii  ^m 
planea  of  the  pentagonal  dodecahedron,  whicn  is  the  meat  ooniDoa 
lorm  of  pyritee ;  and  they  have  evidently  reaulted  from  an  oscflla- 
tion  between  the  primaxy  and  thia  aeoondarT  form. 
'    TherhombiododecahedroniaoftenatriatwlparaUsldthirwiththi 
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«dr^  or  witli  tho  longer  or  the  shorter  dia^nel  of  its  feces.  In  the 
fint  ease,  seen  in  nrnet  (fiff.  226),  there  is  a  pMssge  into  the  six- 
faced  octahedron ;  &e  second  resolte  from  an  oadlktor^  combination 
of  the  dodecahedron  with  the  regular  octahedron,  as  in  magnetite ; 
and  the  last  with  the  cube,  as  in  aplome. 
Bhombohedrons  of  ehahasite  are  often  striated  parallel  to  the 
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Fig.  226. 


Fig.  227. 


ttrmiDal  edj^es  (fig.  227),  indicating  an  otdllatory  combination  be- 
tween the  primary  faces  and  a  secondary  plane  which  berels  these 


Striation  of  faces  is  more  frequent  in  the  rhombohedral  system 
than  in  any  of  the  others.  Horizontal  striie  are  of  almost  inrariable 
occurrence    in    the    prismatic 

frees  of  quarts,  wha:9Ter  be  the       /^  X  Ar\K       A^ 

form  of  the  crratal.  The  oscil- 
lation hero  nas  taken  place 
between  the  pyramidal  and  the 


prismatio  facee  (figs.  228,  229, 
230).  During  its  growth  there 
seems  to  hare  been  a  con- 
tinued effort  to  complete  the 
crystal  by  the  aesuaption  of 

the    terminal    planes,— which      ^     „^        «     «««     «,     «».» 
effort  was  intermittently  oyer-      ^-  228.        Fig.  229.    Fig.  280. 
come  \ps  a  preponderating  one  to  continue  the  deposition  of  matter 
along  its  main  axis.    Quartz  crystals,  from  these  alternate  efforts, 
often  taper  to  a  point,  without  haying  any  regular  pyramidal  face. 

Tho  lateral  planee  of  prisms  of  tourmaline  are  rery  frequently 
oonyex,  owing  to  oscillation  between  seyeral  lateral  faces.  In  aU 
such  cases  the  interfadal  angles  cannot  be  determined,  as  they  are 
lost  in  the  rounding. 

The  striations  on  the  lateral  faces  of  foliated  minerals  are  merely 
the  edges  of  laminee.     Examples :  mica  and  gypsum. 

2.  Cavtmovu  OrystdU.  — C^stals  not  unfrequently  occur  with  a 
deep  pyramidal  depression  occupying  the  piece  of  each  plane,  as  is 
often  obsenred  in  common  salt,  galena  (fi^.  21),  and  sulphur.  In 
the  solution  of  crystals  through  atmosphenc  exposure,  an  approach 
to  the  same  form  is  sometimes  obtained,  owing  to  the  fact  that  the 
centres  of  the  faces  yield  sooner  than  the  edges  and  angles.  Crystals 
of  redruthite  are  often  thus  cayernoua.  Sometimes  octahedrons 
occur  with  a  triangular  cayity,  in  place  of  each  face  (fig.  22).  The 
same  is  met  with  in  other  forms. 

8.  Curved  Surfaces,— Gary td  surfsces  sometimes  result  from  the 
oacfllatory  combination  already  noticed.  Otaers  result  from  a 
euryatnre  in  the  lamina  constituting  the  crystaL  Crystals  of 
diamond  haye  conyex  faces,  and  are  sometimes  almost  spheres. 
This  mode  of  curyature,  in  which  all  the  faces  are  ecjually  conyex, 
is  less  common  than  that  in  which  a  conyex  surface  is  opposite  and 
parallel  to  a  corresponding  ooncaye  surface.  Rhombohedrons  of 
spathio  iron  and  pearl  spar  are  usually  thus  cunred,  as  is  shown 
in  fig.  281.    The  saddle-shaped  crystals  of  the  same  mineral  (fig. 


Fig.  281.  Fig.  282. 

SS2)  are  remarkable  instanCOft  of  seyeral  reyersed  cunratures  in  the 
same  face.  A  singular  cnnritture  is  shown. in  fig.  238,  of  calcite. 
The  conical  crystals  of  brown  zinc  blende,  and  the  lenticular  and 
conical  orystiils  of  gypeum,  are  other  examples.  Crystals  of 
quarts  an  sometimes  cunred  and  twisted.     When  this  Ukes  place 


"  w*  l«5-^»«ded  and  rufht-handed  crystals,  the  twist  is  to  the 
ru*it  or  left  according  as  the  crystal  is  right-  or  left-handed. 

™  «rf?Sf»/ c'T'*^  •»  frequentiySr  from  flat,  on  account  of 
j&»cture,  witii  dislocation  of  the  seyeral  friuments,  occasioned  by 
motion  in  the  enclosing  rock,  the  material  of  which  is  forced,  or  it 
may  be  transfused^  into  tiie  rents.  The  tourmalines  and  beryls  (fig 
284)  which  occur  in  granitic  dykes  are  yery  subject  to  this,  the  fn«- 
mento  being  often  bent  as  well  ss  displaced.  A  more  or  less  simS^ 
taneous  effort  in  the  crystallization  of  two  substances  may  produce 
a  jfaTwture  with  the  external  form  of  one,  the  interior  ofwhich 
exhibita  imbedded  crystals  of  the  other,  more  or  less  perfect  in 
thdr  deyelopment  In  pemnatite  or.  graphic  granite,  rudecrystals 
of  felspar  contam  skeleton  forms  of  quartz,  of  which  generally  only 
one  aide  of  the  prism  and  two  of  the  pyramid  occur,  forming  a  rudi 
lettenng.  Similar  hollow  quartz  forms  occur  imbedded  in  gamet. 
radiating  from  its  centre  (fig.  286),  end  roughening  ito  surfsce  fh)m 


protrusion,  without  distorting  its  form.    foUUy  imbedded  micio- 
Bcopio  crystals,  "microUths,*'  are,  as  in  the  latter  cases,  chemi^ 


Fig.  288. 


Fig.  234.  Fig.  286. 

cally  non-assimilable.  These  are  frequently  arranged  in  layers  in 
the  including  crystal,  as  in  augite  and  leudte.  When  there  is 
a  certain  amount  of  chemical  resemblance  there  may  occur  a 
definitenees  in  the  arrangement ;  and  if  the  enclosed  substance 
orystallizea  in  a  system  aiffering  from  that  of  the  mineral  which 
includes  it,  the  angles  of  the  latter  are  more  or  less  distorted.  This 
is  the  case  in  "  nucrocline,"  where  the  intrusion  of  a  plagioclastio 
felspar  causes  some  departure  from  the  rectangularity  of  orthodase. 
Foreign  amorphous  matter  caught  up  or  attaching  itself  to  the 
surfaceE  of  s  crystal,  during  the  process  of  iU  growth,  causes  lilies  of 
feeble  cohesion,— ss  in  the  case  of  capped  crystals  of  quartz.  Here 
an  occasional  selectiyeness  in  the  sets  of  faces  to  which  the  foreign 
matter  adheres  seems  to  indicate  that  it  has  been  to  some  extent 
under  the  influence  of  a  polarity  in  its  adhesion.  Something  of  toe 
same  kind  seems  to  haye  influenced  the  arrangement  of  the  quartz 
grains  caught  up  during  the  formation  of  the  crystal  of  garnet 
shown  in  fig.  286.  The  perfect  modelling  of  rock  crystals  n, 
howeyer,  but  Uttie  interf-ered  with  by  tiie  slmost  numberless 
substances  which  they  contain. 

Affffregation  of  CryMtalt, 

Crystalline  aggregates  which  pass  into  amorphons  masses 
may,  in  their  more  marked  or  perfect  form,  be  assigned  to  an 
imperfect  twinning. 

Oystals  are  often  grouped  in  linear  series,  as  m  native 
copper  and  silver,  and  thus  constitute  long  threads  or  re- 
ticulations. In  clustered  crystab  those  adjoining  each  other 
are  generally  parallel  in  position,  and  are  united  by  a 
plane  parallel  to  one  of  the  principal  sections,  or  to  planes  of 
common  occurrence.   Senarmont  mentions  a  union  mgalenft> 

XVL  —  4^ 
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parallel  to  the  octahedral  faoei,  as*  cominon ;  and  he  also 
describee  an  instance  where  the  union  was  parallel  to  the 
plane  3{« 

Tht  potitloni  of  orjrttala  on  the  mpoortiiig  rock  Mem  at  first' 
to  be  without  enj  nguleritr.  Bat  by  eloeer  Impection  we  detect 
trtn  here  the  nme  Uw  of  harmoiiy  thftt  goTems  the  formation  of 
the  limple  end  componnd  oryetaL  ThtTYuioai  positiona  aaanmed 
eomapond  generallr  with  the  more  common  kinda  of  compoeitiom 
in  twin  cfystala.  Thia  regularity  is  not  abraysmanlfeat  on  aocoont 
of  the  nnerenness  of  th)  sorfaee  on  which  they  rest  In  general, 
howeTtr,  on  glancing  oror  a  snrface  oorered  with  erystala,  a 
reflexion  from  one  face  will  be  accompanied  with  refleziona  from 
the  eoneaponding  face  in  each  of  the  other  crystals,  showing  that 
the  oystals  are  similarly  positioned  thronghont. 

This  tendency  to  paralleliam  in  the  positions  of  associated 
srfttals  is  apparent  eren  in.  aTstalline  aggregates.  ,In  ^nite, 
lor  szample,  which  is  composed  of  felspar,  qnarts,  and  mica,  the 
fslspar  ocystaUizations  hare  usually  a  common  position ;  that  is, 
the  corresponding  extremities  lie  in  the  same  direction,  or  nesrly 
10.  On  tnis  account  granite  is  cloarable  in  one  direction  more 
eaaQy  than  in  others,  and  this  direction  is  that  of  the  perfect 
deaTSge  plane  of  tiie  felspar  2^  the  second  less  perfect  cleaTage  of 
the  luspar  permits  of  fracture  of  the  rock  nearly  at  ri^^t  angles  to 
the  iirBt ;  but  ae  there  is  no  such  thifd  deayatfe  in  the  felapar,  the 
workman,  in  laahioninff  the  blocks  of  eraniteibr  jparing  stones,  is 
compelled  to  chip  or  dle«  them  off  in  ue  third  direction. 

The  dominant  action  of  polarity  .may,  moreoTer,  giro  a  parallel 
positioa  to  tiie  main  azea  of  different  minerala  belonging  to  the 
wme  system,  when  errstallixing  in  association,  and  eren  to  those 
whkh  belong  to  different  systems. 
fl^  287  is  sn  illustration  of  uie  first 
of  fooh  cases,  where  a  oystal  of  lirooii 
Is  implanted  into  a  crystal  of  zenotime, 
and  has  Its  main  azia  identically  in 
the  same  line.  As  illnstrationa  of  the 
latter^— a  parallel  position  of  the  axes 
of  crystals  of  different  systems — there 
are  records  of  such  association  in 
crystals  cf  cyanite  and  stanrolite,  of 
muscoTite  and  haughtonite,  of  albite 
and  orthoclase.  The  same  has  been 
obeenred  between  crystals  of  rutile 
and  speoulsr  iron,— the  ciystala  of 
rutile  m  this  case  haying  the  Tertical 
axis  in  the  direction  of  a  lateral  azia 
of  the  specular  iron.  Haidinger  has  obserred  pyroxene  and  horn- 
blende crystals  assodsted  in  ^rallel  positions. 

A  prism  of  calcite  terminating  in  the  planes  g  (fig.  106)  has  been 
obeerred,  in  which  each  plane  was  coTered  with  small  crystals  of 

auartz  all  l/ins^  symmetrically,  with  their  pyramida  pointing  towarda 
tie  summit  of  the  calcite  crystaL  l^hen  one  mineral  is  changed 
into  another,  a  polarity  of  accretion  ia  still  often  seen  to  haye  domi- 
nated in  the  arrangement  In  a  erystal  of  calcite  which  had  been 
dhaaged  into  a  number  of  minute  ciystala  of  aragonite,  the  main 
axes  of  the  latter  all. lay  in  the  direction  of  the  main  axis  of  the 
original  ajBtal  of  oaldte. 

Irreg^dar  Affgr^^aUtm  0/  CrptUxU, — ^Besides  the  regular 
mnona  now  described,  crystals  are  often  aggregated  in 
peenliar  waji^  to  which  no  fixed  laws  can  be  asmfflied. 

Thai  eoBM  cryital%  a^parentiy  simple^  are  oiamposed  of  oonoen- 
trie  crasls  or  shells,  which  may  be  remoyod  one  after  the  other, 
always  laaying  a  smaller  erystal  like  a  kernel,  with  smooth  distinct 
&0SS.  Some  specimens  of  <niarts  from  Beeralston  in  Deyonshirs 
consist  appareirtly  of  hollow  nexagonal  pyrsmids  placed  one  within 
Another.  Other  minerals,  as  fluor-spar,  apatite,  idooase,  hei 
IT,  and  calo-spar,  disclose  a  aimilar  structure  by  banda  of  < 
mt  ooloun.  A  growth  rendered  intermittent  through 
denoaition  of  a  thin  layer  of  foreign  matter  ia  thus  deyeloped. 


Tig.  287. 


Other  minerals,  as  fluor-spar,  apatite,  idocrase,  heayr 
spar,  and  calo-spar,  disclose  a  aimilar  structure  by  banda  of  dif- 
ferent ooloun.  A  growth  rendered  intermittent  through  the 
deposition  of  a  thin  layer  of  foreign  matter  ia  thus  deyelo] 
Ifany  larn  ciystala,  again,  ^pear  like  an  asmgate  of  ] 
anall  crystala,  partij  of  the  eame  partly  of  dSerent  forms.  Thus 
some  ootahedrona  of  fluor-spar  from  ScUagsenwahl  are  made  up  of 
small  dark  yiolet-blue  cubee,  whose  proieeting  an^eo  giVe  a  droay 
4haraotsr  to  the  faoee  of  tiie  larger  form.  •  Suw  polyaynthetm 
dystals,  as  thsy  may  bs  called,  are  yery  eommon  in  oalo-«par. 

Fornu  6/  CrjiUdlme  AffgreffcUm.—CrjMiB  haye  often 
been  produced  under  conditions  preventing  the  free  de- 
vekspment  of  their  forms ;  and,  according  to  the  direction 
of  ue  Axis  in  which  the  deyeldpment  has  been  chedced, 
ihflj  may  be  divided  into  *' columnar"  and  ^^lameUar" 
anangenwnts. 
The  eg/tmmar  sCnietare  is  made  up  of  a  more  or  lees  filnous 

nt;  and  thia  may  be  supposed  to  have  aocraed  from  the 

^1  growth  of  a  mnltitaide  of  eiTstali  from  a  single  or 


from  closely  adjacent  centres  of  support,  so  that,  while  the  eiyatsla 
were  free  to  elongate  themeelyes  in  the  direction  of  their  main  axis, 
their  incresse  was  reetrained  laterally,  by  tiieir  impact  upon  ona 
another.  IVhen  the  surfaces  of  support  are  leyef,  or  oonBist  of 
the  opposing  sides  of  a  yein,  the  columns  or  fibres,  frequently 
excoeiungly  delicate,  are  parallel,  and  not  unfrequently  they  then 
haye  a  silky  lustre.  In  the  latter  of  the  above  drcuinstancea  tho 
fibres  are  ais^osed  tranayerselv  to  the  yein.  Ezamplea :  gypsum, 
chryeotile,  satin-spar.  When  the  surface  of  support  is  rough,  or  has 
angular  projectione,  the  fibres  radiate  from  ceilain  of  these  in  all 
directions,  producioff,  in  a  thin  vein,  a  starlike  form,  whence  the 
arrangement  is  called  "etellular."  Szample :  wavellite.  When  thia 
takea  place  in  an  open  cayity,  producing  bmah-like  forms,  they  are 
termed  "radiant"  Examples:  antimonite,  needleetone.  When  the 
pointa  of  diyergent  growth  are  so  positioned  that  the  radiating 
groupe  interlace  with  one  another,  the  etructure  ia  ssid'  to  bo 
"reticulated,"  from  ita  resemblance  to  a  net  Example  :  tremoUte. 
When  individual  members  of  such  fibrous  structure  project  above 
the  ^neral  auiface  with  acuminated  extremities,  they  are  said  to  be 
"  acioular";  when  the  jprotruding  oolumne  are  of  uniform  thickness 
they  are  termed  "  bacillaiy,"  or  rod-like.  Such  terme  aa  atraiffht, 
curved,  twiated-oolumnar,  diverging,  or  confused-fibrous  ex^ain 
themselvee.  Such  fibrous  arrangementa  as  the  above  msy  occur 
imbedded  centrally  in  a  rock  mass,  which  had  been  the  magma 
out  of  which  they  were  formed;  or  they  may  line  the  inner  surface 
of  cavities,  filled  originally  either  with  water  or  aqueous  vapour. 
These  modes  of  occurrence  have  been  diatinffuished  by  Mens  sa 
erystal  groups  and  druaea.  The  former  inclnaes  sll  unions  of  im- 
bedded crystals  round  a  central  nuoleua;  the  latter  thoee  of  crystals 
of  aimultaneona  or  regularly  aocceesiye  growth  on  a  common 
support  In  the  first  case,  there  may  be  spheroidal,  ellipeoidal,  cocks- 
comb, or  other  forms,  frequentiy  seen  in  marcasite,  pyrite,  and 
gypsum.  In  the  aeoond,  spheroidal  forma  are  less  rare,  but  are 
Been  in  the  case  of  several  of  the  fibrous  zeolitee.  In  such  cases 
snrfsoes  more  or  less  roq^  sre  coated,  and  diminished  in  angularity, 
through  the  hemispherical  forma  produced  by  the  radiation  of  a 
multitude  of  fibrea.  Certain  iinitative  outlinea  thua  reenlt  from  the 
succeesiye  depoeition  of  layers  of  theae  crystsls.  These  forma  or 
uniting  massee  are  termed  ''globular''  when  nearly  spherical,  "botry- 
oddal'  when  like  bnnchea  of  grapes,  *'  reniform  or  Iddne^-shaped 
when  the  epheree  are  larger,  more  confluent,  and  less  distinct,  and 
"  mammillated  *'  when  the  masses  are  nearer  to  hemispheres.  Meeollte 
occurs  in  globular  forms ;  prehnite  in  botryoidal ;  hamatite  and 
chalcedony  in  reniform:  and siderite  and  calamine  in  mammillated. 
In  all  the  above  cases  ue  transyerte  fracture  of  such  structures  di*> 
dosee  the  fibrous  srrangement  of  the  parts ;  but,  if  the  growth  haa 
been  intermittent,  linoa  of  depoait,  concentric  with  tne  central 
nucleus  of  each  sphere,  are  evidenced  by  layers  of  distinct  colours. 
Fracture  or  separation  frequentiy  takes  place,  also,  along  such  lines. 
In  such  drusy  cavitiea^termed  "geodes  "  when  they  are  circular- 
after  a  certam  number  of  auch  lines  of  depoeit,  grouped  arrange- 
ments which  have  eomewhat  more  of  free  crystallme  deyelopment 
may  assume  other  imitative  forma  in  which  there  ia  a  certain 
dependence  on  the  crystaUocrraphic  character  of  the  mineral  con- 
cerned. There  are  thus  produced  coralloidsl  or  coral-like  groups 
fruticoee  or  cauliflower-like  groopSt  capillary  or  hair-like,  and  fili- 
form or  thread-like  or.wire-like  forma.  Often  these  groups  expand 
in  aeveral  directiona,  and  prodaee  arboreecent,  dendntic,  plumose, 
moesy,  dentiform,  or  other  forms.  Such  are  common  among  the 
native  metala;  as  gold,  silver,  and  copper*  Mesolite  is  very 
fisquently  plumoee.  A  "drusy  crust "  is  the  term  applied  to  a 
thin  rough  layer  of  crystals,  which  invests  either  a  large  crystal 
or  the  anrftoe  of  soms  other  body  lodged  in  the  interior  of 
cavities. 

In  the  lanUttar  structure  a  development  along  the  main  axia 
would  appear  to  have  been  checked,  and  tho  crystallographic  foros 
to  have  expended  itaelf  laterally;  though  this  is  not  the  mvariable 
habit  of  a  species  under  all  circumstances,  ss  exemplified  by  baryta. 
This  structurs  consists  of  flat  crystals,  plates,  or  leavee.  It  ia 
termed  "tabular"  when  the  plates  are  of  uniform  thiokneas, 
"lenticular  "  when  they  are  thinner  on  the  edges.  "  weflge^haped " 
when  ahaip  on  one  edge,  "ecaly"  when  the  platee  are  thin  and 
small,  "  fouaceona"  when  larger  and  eaaily  separable;  "  micaceoua" 
*  ia  also  ussd  to  deeeribe  this  kind  of  structure.  It  may  alao  be  curved 
lamellar  and  atraight  lamellar.  WoUastonite,  when  flat  lamellar, 
is  called  tabular  apar ;  gypaum  ia  frec|uentiy  lenticular,  talc  scaly. 


when  radiating  from  a  centre  bften  form  fan- 
ahaped,  wheel-like,  almond-ahaped,  comb-like,  and  other  ffroups. 

In  the  oranuiar  structare,  tlM  force  'of  crystallization  naa  been 
exertinff  itself  along  all  the  azea ;  but  frtqn  the  multiplicity  of 
erystalfising  centres,  there  has  bssm  sadi  mutual  interference  that 
no  single  individnaJs  haye  bem  able  to  aasome  perfect  or  even 
characteriatic  forma.  Hie  psrtkdes  in  a  gimnnlar  atmcture  diiier 
much  in  aise.     When  coarse,  thi  minersl  is  dssoribed  ss  coarsely 

Sanular;  when  fine,  finely  granular;  if  not  diiiting^"'***^^*  by 
e  naked  eye,  the  struoturs  is  termed  impalpabls.    Examples  of 
the  first  may  be  obstrred  ia  gnmular  carbonate  of  Un%  of  the 
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■omt  Tuifltlet  of  fpMiiItf  iron,  of  tiio  lait  in  ohiloedony, 
opal,  ana  other  ipociM. 

The  aboTe  terme  are  indefinite,  hnt  of  neoeaitr,  aa  there  ia 
ereiy  degree  of  flneneaa  of  atmetnre  in  the  minenl  ipeetea^  from 
perfeetly  impalpable,  through  all  poeeible  ahadee,  to  the  ooaraeat 
sranular.  Die  term  phanero-crjritalline  haa  been  need  for  Tarietiei 
ufc  whidk  the  graine  are  distinot,  and  crTpto-ciTitalHne  for  thoee 
in  whifeh  they  are  not  diaoemible  withoat  the  aid  of  a  len& 
Gnnnlar  mlneralj^  when  eacQj  enunUed  in  the  flngen,  are  said  to 
befrUble. 


The  minute  or  erypto-eryetalline  minerale  form  aarentt 
what  aimUar  to  the  abore.  When  globolar  or  ooUtie,  ue  minnte 
erystali  often  appear  to  radiate  from  a  eent^^  or  form  eonoentrio 
emstiL  Theae  are  often  ^obolar  or  nodnlar:  aa  in  dolomite.  Some- 
what aimilar  are  the  atalactitee  and-  atalagmiteo,  in  which  the 
mineral  (eepeoially  rock-ealt,  calo-spar,  malachite,  hamatite, 
limonite)  haa  been  dipootted  from  a  fluid  dropping  alowly  from 
aome  orerhanging  body,  or  some  rent  in  the  roof  ot  a  caTe.  In 
thia  eaee  there  ia  generaU|r  foond  a  long  pendent  cylinder  or  oOne, 
the  principal  azia  ti  which,  genenlly  hollow,  ia  Tertioal,  whilat 
the  marginal  parti  aie  arranged  at  right  angles  to  it,  except  where. 
they  cure  round  the  termination  of  the  tobe^  when  they  become 
heminherioal 

By  far  the  Uigeet  maaeea  of  the  mineral  kingdom  have,  howerer, 
been  produced  under  conditiona  in  which  a  free  doTelo^ment  of  their 
forma  waa  excluded,  and  are  termed  amocphona.  Thia  haa  been  the 
caae  with  the  greater  portion  of  the.'minerala  composing  rocks  or 
fiUing  reins  aiul  dykesi  Tbe  stnotqre  of  these  masses  on  the  large 
SMle  oelongs  to  geology,  but  some  Tsiietiee  of  the  textures,  risible 
in  hand  specimens,  may  be  noticed.  The  indiridnal  i^ains  or 
maasee  hare  seldom  any  regular  form,  but  appear  round,  long,  or 
flat,*  aooording  to  drcnmstanoee,  and  as  each  tuts  been  more  or  leea 
dieeked  hi  tM  prooees  of  formation.  Bren  then,  howerer,  a  certain 
regularity  in  the  podtion  of  the  parta  ia  often  obeerrable,  as  in 
graphic  craxute,  where  the  axea  of  the  akeleton  orstals  of  qnarti 
ace  paraUeL  The  rook  ia  termed  masdre  when  the  grains  which 
form  it  are  small,  or  granular  when  they  an  longer  and  more  die* 
tinet.  Sometimee  the  rock  becomes  slaty,  diriding  into  thin 
platee  ;  or  concretionaiy,  forming  roundish  messes ;  at  other  timea 
the  inter^odtion  of  Some  foreign  subetanee  (gas  or  rapour)  haa 
rendered  it  porous^  cellular,  or  reaioular,  giring  rise  to  drasy 
earitiea,  Theee  daritiea  are  often  emptr,  but  hare  occasionally 
been  mote  or  leas  filled  by  producta  of  change  in  the  rock.  It  le 
named  amygdaloidal  when  ue  earitiea  so  filled  hare  the  f omi  of 
an  flw"*"*!, 

Ckan^  of  CfjtUdUM  Siruetmre. 

"  Faeadomorphfl "  are  minenJs  which  appear  under  a 
form  of  erystallintioii  which  does  not  belong  to  the 
apeeiea.  They  may  be  recognixed  either  by  their  haring 
no  dearage^  which  is  most  UBual,  or  by  their  cleavage 
being  altogether  different  in.  direction  from  that  of  the 
minwal  imitated.  Qenerallj  they  hare  rounded  angles, 
roQ^  and  dull  sorfaoee,  and  when  broken  show  a  granular 
ctrueture.  The  faces  of  the  ciystal,  moreorer,.  are  often 
coTered  with  minute  crystals  of  a  form  different  from  that 
of  Hhe  mineral  imitated,  but  which  is  that  belonging  to  the 
subetanoe  now  present  Occasionally  the  resemblance  to 
real  ocystals  is  so  perfect,  from  the  perfect  polish  of  the 
Jaoes^  that  they  are  distinguished  with  difficulty.-  They 
may  be  frequently  found  still  undergoing  changei 

FSendOmorphs  hare  been  elaased  under  four  heads:— 

\.  Pmrndameftht  (y  ^ttmiMoA.— Formed  by  a  gradual  change  of 
e^mpoaltion  in  a  spedee.  Of  theee  there  are  two  rarietiee:  they 
WKj  be  peendomorphoaa  by  loss  of  an  ingredient,  or  by  addition  of 
an  mgredisnt ,  ohuge  of  augite  to  steatite  is  an  example'  of  the 
first,  and  of  galena  into  angledte  is  one  of  the  eecond. 

9l  Ptmdimwrpht  hf  AiMOiiMofi.— Thoee  formed  by  the  replace- 
ment of  a  mineral  which  haa  been  remored,  or  is  gradually  under- 
going  remoral;  •.g.,  galena  takee  the  form  of  pyromorphite. 

S.  Fuudomorpht  ty  /nenutaMofk— Those  formed  through  the 
Incmstation  of  a  crystd,  which  may  be  aubee^uently  dissolroa  away. 
Often  the  carity  ia  afterwarda  filled  by  infiltration;  «.y.,  change  of 
floor  to  quarts. 

4.  FmudowianAt  bp  FOrtmorfMim.  ^Thoan  formed  when  a 
adneral  j^aesee  from  one  dimorphous  state  to  another ;  e,g,,  change 
of  aragonite  to  caldte. 

These  different  kinds  of  ohange  are  not  always  distin|;uishableu 
la  aoiBS  oaaee  a  chan^  may  take  place  through  elteration  of  the 
sorfaos^'  and  then,  this  prooeOs  ceasing,  the  interior  may  be  dia- 
solredoBt,  leering  a  peeudomorph  like  one  of  ineraatation ;  or  a 
wendomorph  tliat  appeara  to  be  a  result  of 'mere  ehemioal  altsia- 
nm  may  be  whoUj  ans  to  sobstitntian  dmply. 


Agsfai,  ehsDgas  of  sospottts  to  a  ftbpsr,  $bA  of  sagits  to  wsltts 
(hombleBde),  hare  been  eonddertd  by  Sdwenr  asamplea  of 
paramorphism,— scapolite  beiiig  oonddered  dimorphone  with  eene 
felspars,  and  augite  with  hornblende.  But,  while  auch  peramorphle 
changee  undoubtedly  take  place  with  aragonite,  their  occurrence  in 
theee  sOicatee— which  are  common  eeeodatee  in  the  same  rook,  and 
must  hare  been  formed  under  like  droomstanoes— is  hardly  piob- 
able. 

Where  mioeral  bodies  hare  taken  the  form  at  organism^  tt  ii 
more  a  case  of  molecular  rejdaoement  than  of  true  psendomorphisBU 

Pseudomorphism  should  be  understood,  howerer,  to  consist^  not 
dmplr  in  dteration  of  orrstala,  but  in  many  instances  of  chaQgss 
in  beds  of  rock.  Thua  all  serpentine,  whether  in  mountain  massea 
or  in  simple  crystals,  haa  been  formed  through  a  proceea  of  nseudo* 
morphism— or,,  in  more  general  language,  of  metamerphum— <C 
olirme  and  augite.  The  same  ia  true  of  other  macnesiaD  rooks,  ss 
ateatitic,  talooee,  and  chlorite  slates.  The  crratalline  rooks  oftn 
offer  examplee  of  a  change  simOar  in  nature.  The  graphite  cl  those 
rocka  is  probably  but  a  metamorph  of  some  regetable  oifsnism. 
Thua  the  subject  of  metamorphism,  aa  it  beara  on  all  orystallfais 
rocka,  and  that  of  peendomorphiam,  are  but  branohes  of  one  system 
of  phenomena;  the  chemistry  of  both  is  the  same,  and  a  knowledge 
of  auch  ohangea  is  indispensable  to  a  atudy  of  the  older  rook  atrata 
of  the  earth. 

The  common  dkange  of  prritea,  forming  the  main  ingredient  of 
the  upper  pert  of  metaHie  lodea.  to  earthr  red  or  brown  iron  ore^ 
thua  producing  the  "goeean**  of  miners,  is  one  of  many  examples 
of  theee  proceeeee  now  m  nkmea.  Often  the  goesan  oontdaa  dis- 
aeminatflid  silrer  or  gold,  oenred  from  the  decompoeed  ores.  This 
is  a  case  of  pseudomorphism,  aa  truly  as  when  a  aimple  crystal  off 

Sritee  becomee  limonite ;  the  mo^  of  change  anA  its  laws  sie 
esame.  Again,  phcephatee, 
ranadiatee,  and  arseniatee 
of  lead,  Iec.  aa  well  aa  car- 
bonates and  sulphatee,  are 
amonff  the  snrfsoe  spedee, 
or  thoee  that  occupr  the 
upper  part  of  metallic  lodea ; 
they  are  the  results  of  altera^ 
tion  within  those  depths  to 
which  atmoepherio  agendea 
penetratei 

Peeudomoipha  are  alwaya 
records  of  pest  existeneee,  m 
some  caaee  they  may  be  the 
onlr  eridenoe  we  poesess  of 
suck  wior  exietence.  Fin. 
288,  289  are  peendomorMia 
of  onarti  or  homstone  after 
datnolite ;  the  measured 
anglee  of  theee  crystals  show 
that  tile  imitated  crystal  waa 
datholite;  but  that  mineral 
doee  not  now  occur  in  crystals 
of  dther  of  theae  forma. 

The  proceee  of  petrification 
of  organio  bodice  le  in  reality 
a  spMiee  of  peeudomorphio 
formation,  and  haa  been  pro- 
duced in  all  the  abore  modes. 


Fig.  289. 


External  and  internal  caats  of  mganio  bodies  are  not  uncom- 
mon. In  other  caaee  the  originel  aubetance  haa  been  replaced 
by  aome  mineral  which  haa  preserred,  not  merely  the  external 
form,  but  eren  the  minuteet  detail  of  internal  structure,— eo  that 
the  different  kinds  of  wood  hare  been  diatinguiahed  in  thdr  dlid- 
ficd  trunks.  The  most  common  petrifying  substances  are  silica 
and  carbonate  of  lime.  In  encrioites,  echlniteB,  bdemiiitee,  end 
other  foesOs,  the  crystals  of  calo-spar  often  occur  in  rery  regular 
podtiona.  In  aome  rarietiee  of  petrified  wood  both  tiie  ligneous 
structure  and  the  dearsge  of  the  celc-eper  are  obesrrahlA. 

Different  from  the  abore  are  mineralised  bodies,  in  which  the 
original  structure  jm  still  retdned,  but  their  chemical  nature 
partially  changed.  In  theee  a  complete  series  may  be  often  traced, 
aa  from  wood  or  pMt,  through  the  rarietiea  of  biowa  ooaJ, 
common  coal,  anthriunte,  and  graphite. 

Ccnuet  of  Change,— ThA  causes  of  change  are  the 
simplest  and  most  unirersal  operations  about  us :— (1)  ^^ 
process  of  gradual  alteration  to  which  some  substances  are 
liable  on  account  of  the  presence  of  oxygen  and  carbomo 
add  in  the  atmosphere,  and  the  reaction  of  substances  thus 
formed  on  adjacent  ingredients,  aided  or  promoted  by 
electrical  currents  or  by  heat;  (2)  the  solvent  power  of 
ordinary  waters,  cold  or  hot^  or  of  steam;  (S)  reaction^ 
in  accordance  with  chemical  pis4plei^oL%^ff5?»«»*« 


872 


MINERALOGY 


Eon 


di8Boly«d  in  these  waterii  or  in  mineral  or  sea  watersi  heated 
or  at  the  ordinary  temperature ;  (4)  the  action  of  gases  ex- 
haling from  the  earth ;  (5)  changes  referable  to  Yolcanic 
action. 

Onliaaiy  waten  hold  in  aolntion,  as  is  well  Irnotra,  more  or  less 
of  minersl  matter.  When  water  containing  oarbonio  acid  is  passed 
through  a  laige  number  of  ordinarily  occuiring  minerals,  it  gires 
etidenoa  of  the  presence  of  an  alkali,  or  lime,  or  magnesia ;  and 
some  of  these  minerals  i^ire  the  tests  eren  with  the  first  drops. 
Pnre  wster  gives  with  many  of  them  a  similar  rosnlt,  bnt  more 
slowly.  Limestone  in  forty -eight  bonis  yields  ^luble  ingredients 
to  the  extent  of  0*4  to  1  per  cent,  of  the  whole  mass.  The  lime, 
magnesia,  and  alkalies  api  ear  in  the  cordition  of  carbonates. ;  and 
the  iron  paMce  from  the  state  of  carbonate  to  that  of  peroxide 
daring  eraporation.     The  sil^'cates  o.*  magnesia,  lime,  and  man* 

nese  are  espeddly  ready  in  yielding  to  this  action.     Silica, 

weTsr,  is  more  sdnble  in  ordinary  than  in  carbonated  water. 

Thess  !acts  illustrate  two  important  points  :— <1)  that  ordinary 
waters  lying  upon  and  filtering  through  the  earth's  crust  are 
oonstaitfy  actire  in  dissolring  and  decomposing  minerals  and 
rocks,  and  that  eren  species  reputed  indestructible  are  thus  acted 
upon ;  and  (2)  that  the  waters  are  thus  furnishing  themselves  with 
agents  rapeble  of  effectinff  other  chemical  changes.  These  waters 
psnetrate  a^*  rocks,  ss  wul  ss  percolate  through  soils.  Hence  the 
^ion  is  s  universal  one,  everywhere  going  on ;  and  the  results  are 
nnivetaal.  Bonea,  shells,  corals,  and  animal  remains  seneially 
are  also  sources  of  carbonate  of  lime,  phosphates,  and  fluorides ; 
and  plants  may  ooi  tribute  also  potssh  snd  soda,  and  sometimes 
silica. 

Carbonio  add  .'s  a  constant  ingredient  of  the  atmosphere,  and  is 
dissolved  by  the  rains  ss  they  descend;  hsnce  this  active  de- 
composing sgent  is  pre^nt  in  all  ordinarr  waters;  but  it  is  also 
a  result  of  different  mineral  changes.  Sulphate  of  iron  along 
with  vegetable  matters  gives  oxygen  to  the  carbon  of  the  vegetable 
matter,  and  thus  produces  carbonio  acid  and  pyrites  or  sunburst 
of  iron ;  and  the  lar^  quantities  of  pyrites  in  coal-beds  ahow  on 
how  ^pand  a  scale  this  prooess'has  taken  place.  Sulphate  of  sine 
in  a  similar  mangier  proouoes  carboni'*  acid  and  blende  or  sulphuret 
of  dnc.  Bischof  observes  that  the  carbonio  acid  which  has  thus 
been  aliminsted  must  have  been  sufScient  in  quantity  to  make  an 
atmcephsn  of  carbonio  scid  equal  in  height  to  our  present  atmo- 
sphsrs.  Again,  decomposition  of  snlphurets  produces  sulphuretted 
hydrogen ;  this  by  the  oxidating  action  of  the  atinoephere  forms 
sulphuric  acid,  and  the  sulphuric  add  acting  on  limestone  produces 
gypsum,  and  liberates  oarbonio  add.  Sulphurous  acid  is  also 
generated  in  the  neighbourhood  of  volcanoes,  aind  rapidly  becomes 
sulphuric  add,  with  the  same  result  Hoieo-  er,  silica  in  waters,  if 
aided  br  heat,  will  decompose  UmeHons  and  liberate  carbonio  add. 
Henoe  n  is  that  this  gas  is  exceedingly  common  in  exhslations  firom 
minersl  springs ;  indeed  it  occurs  more  or  less  in  all  waters. 

Ths  dissolving  and  decomposing  action  of  carbonated  itate^s  is 
thsref  ore  mneraL  The  sea  also  partakes  of  this  character,  and,  m 
virtue  of  the  numerous  salts  whioh  it  holds  dissolved,  is  a  powerful 
apnt  in  carrying  on  tfie  changes  to  which  the  proceas  leads.  Such 
changes  snd  the  various  pseudfomorphs  to  which  they  give  rise  have 
to  b^  regarded  as  types  and  evidenoes  of  vast  metamorphlc  transfer- 
matioaL—proceaBes  dther  of  decay  or  of  reformation  which  have 
modified  widespread  rock-mssaes,  and  which  are  at  the  present 
time  sltering  the  stmcturs  of  the  crust  of  the  earth.  It  is  through 
a  study  of  pseudomorphs,  and  of  the  processes  which  have  gone  to 
form  them,  that  mineralogy  is  to  become  the  germ  from  which 
alone  the  petrdogical  department  of  geology  can  have  its  true 
d^velopmsnt.  and  become  '^  living  instead  ofa  merely  apeouktive 
sdenco. 

Pa/sigal  P&opniTiiB  or  Mikjuutjb. 
Characten  Depending  on  Light. 

There  are  few  more  interesting  departments  of  sdence 
than  the  relations  of  mineral  bodies  to  lights  and  the  modi- 
fications which  it  luidergoes  either  when  pAiunng  thzongh 
them  or  when  reflected  from  their  tnifaoe.  In  this  place, ' 
howerer,  we  only  notice  these  phenomena  so  far  as  they 
point  ont  distinctions  in  the  internal  oonstltatbn  of  minerals^ 
or  fnmibh  characters  for  distinguiihinff  one  spedes  from 
another. 

Luitre. — Thongh  the  varieties  of  lustre  admit  of  do  precise 
or  mathematical  detennination,  they  are  of  oonddeKable 
valne  in  mineralogy.  One  highly  important  distinction 
founded  on  them  is  that  between  minerals  of  metaUie  and 
non-metalUo  aspect  or  character.  Transparency  and  opacity 
nea^  coincide  with  this  diTision,— the  met^lio  mineralfl 


hfojxg  almost  constantly  opaque,  the  non-metallic  more  or 
leas  transparent  Minerals  wldch  are  perfectly  opaque, 
and  show  the  peculiar  brilliancy  and  opadty  of  surface  of 
polished  metals,  are  named  metallic ;  those  which  possess 
these  properties  in  an  inferior  degree  are  semi-metallic; 
and  those  without  these  prop<*rties  are  non-metallic 

Lustre  luu  reference  to  dther  the  iotendty  or  the  quality  of  the 
reflected  light,  considered  ss  distinct  fit>m  colour.  Several  degrees 
in  intendty  have  been  namied  t — (1)  splendent,  when  a  minora) 
reflects  lu^nt  so  perfectly  ss  to  be  visible  at  a  great  distance,  and 
lively  and  well-defined  images  are  formed  in  its  facea^  as  galena, 
specular  iron,  or  casdterito ;  (2)  shining,  when  the  reflected  l^ht 
is  weak,  and  onlv  forms  indistinct  and  doudy  imagea,  as  heavy 
spar  or  calcite ;  (8)  glistening,  when  the  reflected  light  is  so  feeble 
ss  not  to  bs  observable  at  a  greater  distance  than  arm's  length,  snd 
no  longer  forms  sn  imager  as  talc;  (4)  glimmering,  when  the 
mineral  held  near  the  eye  in  foil  dear  daylight  presents  only  a 
number  of  small  shining  points,  as  red  hematite  and  granular 
limestone.  When,  ss  in  chalk  or  kaolin,  the  lustre  is  so  feeUe  ss  to 
be  indiscernible,  the  mineral  is  said  to  be  dulL 


In  regard  to  the  kind  or  quality  of  th€  lustre,  the  following 
Tarieties  are  diatinguished  :~(l)  the  metallic,  seen  in  much  p«r- 
fection  in  native  metals  and  their  compounda  with  sulphur,  and 


imperfectiy  In  glance  ooal ;  (2)  adamantine,  found  in  beauUfiil  per- 
fection in  the  diamond,  ard  in  some  varieties  of  blende  and 
oerusdte  ;  a  modification  is  metallio  adamantine,  aa  seen  |n  wolfbuBs 
and  bhck  cerusata ;  (8)  vitreous  or  glassy,  seen  in  rock  crystsl,  or 
common  ^Issa^  or,  inclining  to  adamantlna,  in  flint  glass ;  sub- 
vitreous  IS  seen  in  broken  caldte ;  (4)  resinoua^  when  the  body 
appears  ss  if  smeared  with  oil,  ss  in  pitchstone,  blende,  snd 
garnet ;  (S)  waxy,  like  beeswax,  as  seen  in  wax-opal  and  oxocerite ; 

(6)  pearly,  like  mother-of-pearl,  seen  in  gyrolit^  talc,  hculsndite  ; 

(7)  silky,  the  glimmering  lustre  seen  on  fine  fibrous  sggregates  like 
amianthna,  tremolite,  duysotile,  krokidolitCb 

These  degreea  and  kinds  of  lustre  are  generally  exhibited  dilTer- 
entiy  by  unlike  faces  of  the  ssme  crystal  but  always  similarly  by 
like  faces.  The  lateral  faces  of  a  right  square  prism  may  thus 
differ  in  lustre  from  that  of  a  terminal  lace.  Thus  the  lustreof  the 
lateral  fiaoes  of  apophyllite  is  vitreous,  while  that  of  the  terminal, 
at  right  angles  thereto,  is  pearly ;  chrysotile  is  silky  when  split 
along  the  fibres,  dull  when  at  right  angles  to  them. 

The  surface  of  a  cleavage  phuie,  in  foliated  minerals^  generally 
differs  in  lustre  from  the  rides ;  snd  here  sgain  in  some  cases  this 
latter  are  vitreouaL  while  the  former  is  pearly,  as  in  heulandite. 

As  shown  by  Haidinger,  only  the  vitreous,  adamantine^  and 
metallic  lustres  bdong  to  facea  peifectiy  smooth  and  pure.  In  the 
first,  the  index  of  refraction  of  the  mineral  is  1-8  to  1*8;  in  the 
second,  1  "9  to  2*& :  in  the  third,  above  2*5.  The  pearly  lustre  is  a 
result  of  reflexion  from  numberless  lamellaB,  or  deavage  planeay 
within  a  trandncent  mineral ;  and  in  hydrated  minerals,  as  in  the 
xeolites,  it  is  the  result  of  incipient  change,— namely,  a  Ices  of  water 
which  ensues  upon  exposure  to  the  stmosphere. 

Colowr, — Thjs  is  a  propdlrby  wh*ch  is  of  Tery  inferior 
Talue.  Minerals  are  so  seldom,  if  erer,  absolutely  pure 
that  yery  minute  quantities  of  an  intensely  coloured 
impurity  may  impart  colour  to  a  substance  inherentiy 
colourless,  or  oyeipower  a  feebler  colour  which  may  be 

its  O^HL 

Some  few  minerals  have  colour  so  strong  cr  have  a  eonstitutioB 
so  littie  suBoeptible  of  intenniztiire,  that  they  retain  almoet  unim- 
paired the  colour  spedsl  to  them.  Such  a  substance  is  pyrite ;  its 
brass-yellow  colour  maybe  heightened  to  gold-yellow  by  intermixtnre 
with  copper  sulphide,  or  it  mav  be  alightiy  bleached  by  arsenic ;  but 
the  nature  of  its  oompodtion  aoes  not  admit  of  the  intnuion  of  ordi- 
nary colouring  in^^reuen  ts.  The  yellow  of  native  gold,  again,  may  be 
pttled  by  impoverishment  with  the  white  of  silver,  down  to  the  dull 
tilt  of  dectrum ;  but  no  foreign  colouring  matter  can  intrude  itaelf 
into  a  metallic  mass.  Such  snbstanoea  as  these, — nativa  metals, 
sulphides,  and  oxides,— have  colours  essential  to  them,  dependent 
on  their  constitution,  and  to  a  great  extent  charactsristio  of  the 
spedes. 

A  second  dass  of  minsnls  ars  colourless  of  themsdves^  and  thus 
very  subject  to  the  infhwoos  of  minute  quantitiea  of  foreign  tino- 
tond  impurity.  Thess  ars  absolutely  tranaparent  and  devoid  of 
colour  wnen  m  crystals^  bat  white  and  opaque  when  reduced  to 
powder :  as  ice  and  snow,  eddte  and  chalk,  rock-crystal  and 
sand.  But  such  substanoea  are  generally  coloured ;  *'  muddied  *'  it 
would  be  called  in  the  first  case,  though  it  ia  equdly  so  with  the 
others.  Such  false  odour  may  be  imparted  in  several  ways.  It 
may  be  (1)  from  their  holding  dissolvca  some  colouring  matter ;  (2) 
from  mechanical  mixture  oF  oolouiing  subotancea  sudi  ss  metanio 
oxides,  or  minute  crystals  ("endomorphs'O  of  another  mineral;  cr 
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t8)  from  chemical  replacement,— the  siihetil^tion  of  a  smaller  or 
hrget  quantity  of  a  coloured  isomorphous  ingredient 

As  illustration  of  the  first,  silica,  colourless  in  rock-crvatal,  has 
hcen  found  of  almost  evciy  tint,  due  frequently  to  volatile  hydrocar> 
bona  which  are  dissipated  by  heat.  Fluorite  also,  found  of  almost 
mrf  shade  of  eyery  colour,,  may  possibly  be  to  a  certain  extent 
referred. here. 

Quartz,  felspar,  and  calcito  are  often  coloured  accidentally  by 
imbedded  layers  of  foreign  "  inclusions, "  or  by  "  spangling  endo- 
morpha."  These  are  mechanically  mixed,  so  far  as  regards  their 
presence  in  a  structure  of  different  and  non -assimilable  chemical 
composition,  but  crystallographically  arranged.  Tney  either  mark 
the  lines  of  interrupted  or  intermittent  growth;  or,  in  the  case  of 
endomorphs,  the  axial  positions  of  the  minute  intruding  foreign 
crystals  lie  in  one  plane,  or  in  the  same  sets  of  planes. 

As  an  instance  of  colours  introduced  througn  definite  chemical 
replacement,  calcite  may  be  cited.  Carbonate  of  lime  ia  colourless  ; 
if  a  portion  of  this  be  replaced  by  carbonate  of  magnesia  there  is  a 
certain  amount  of  pearly  opacity ;  if  by  carbonate  of  manganese, 
of  a  pink  tinge  ;  if  by  carbonate  of  iron,  of  yellow,  which  may  be 
increased  through  oxygen  absorption  and  "  weathering  "  to  an  ochre 
tint,  and»ttltimately  to  a  dark  brown. 

Sulphuret  of  zinc,  chemically  white,  and  mineralogically  trans- 
parent, may,  through  metallio  substitution,  be  found  of  almost  all 
tints  of  yellow,  orange,  brown,  and  black.  Again,  'hornblende, 
augite,  and  garnet, — silicates,  which  in  tiieir  purest  states  of  tremo- 
lite,  malaoolite,  and  water  garnet  are  colourless, — acquire  green, 
brown,  red,  and  black  tints  from  the  assimilation  of  other  metallic 
silicates. 

Hence  it  would  appear  that  a  rery  advanced  practical  know- 
ledge of  the  aubject  la  necessary  to  enable  us  to  avail  ourselves 
of  the  information  which  is  to  bo  derived  from  this  external 
feature. 

The  accidentally  coloured  minerals  sometimes  present  two  or 
more  colours  or  tints,  even  in  a  single  crystal,  — very  remarkable 
examples  occur^n^  in  fluor-spar,  a|>atite,  sapphire,  amethyst,  tour- 
maline, and  c/anito.  This  is  still  more  common  in  compound 
minonda,  on  which  the  colours  are  variously  arranged  in  ^ints, 
streaks,  clouds,  veins,  stri|ics,  bands,  or  in  brocciated  and  rum-like 
forma.  Some  minerals  again  change  their  colour  from  exposure  to 
light,  the  air,  or  damp.  Th«»n  either  the  surface  alone  is  affected 
or  "tarnished,"  and  appears  covered  as  with  a  thin  film,  producing 
in  some  minerals,  as  ^Irer  and  arsenic,  only  one  colour;  in 
others,  as  clialconyrito,  hematite,  bismuth,  stibine,  and  anthracite, 
various  or  iriacsccnt  hues,  when  they  are  said  to  have  a 
pavonine  lustre.  Or  occasionally  the  change  pervades  the  whola 
mineral,  the  colour  either  becoming  paler,  or  disappearing,  as  in 
chrysopraso  and  rose-quartz,  or  becoming  darker,  as  in  orown 
spar,  sidcritc,  and  rhodonite.  In  a  few  minerals  a  complete  change 
of  colour  takes  place,  as  In  hoterosito,  and  in  the  chlorophnite  of 
the  Western  Isles  of  Scotland,  which,-  on  exposure  for.  a  few  hours^ 
inssea  from  a  transparent  yellow-greeu  to  black.  These  mutations 
are  generally  connected  with  some  chemical  or  physical  change.  > 
The  tarnished  colours  sometimes  only  appear  on  certain  faces  of  a 
crystal  belonging  to  a  jioculiar  fonn-  Thus  a  crystal  of  copper 
pyrites  Oike  fig.  89)  has  one  face  ?!  free  from  tarnish  ;  the  faces  h 
and  c,  close  to  F,  dark  blue ;  tho  remainder  of  c.  first  violet,  and 
tiien,  close  to  P,  gold-yellow. 

Some  crystalline  minerals  exhibit  in  certain  directions  a  very 
lively  play  or  change  of  colours  from  reflected  light.  It  is  well  seen 
in  many  Various  hues  on  tho  cleavage-planes  of  labradorito,  and 
Boems  produced  by  a  multitude  of  very  thin  quadrangular  pores, 
interposed  in  the  mineral,  like  minute  parallel  laminn.  On  the 
cleavage-planes  of  hyperstheno  it  appears  copper-red,  and  is 
occsusioned  by  similar  pores,  or  by  numerous  emat  brown  or  black 
lamime  of  some  foreign  substance  iuteriiosed  in  a  parallel  position 
between  the  planes  of  the  hy])ersthene.  Tlie  chatoyant  or  changing 
colours  of  the  sun-stone  drise  from  scales  of  hsmatite  similarly  inter- 
posed, and  that  of  avanturine  from  scales  of  mica.  The  play  of 
«x>lonr  in  the  noble  opal  seems  to  be  produced  verjr  nearly  in  the  same 
manner  as  tliat  in  the  labradorite.  A  similar  o^ialescence  is  seen 
in  certain  minerals  when  cut  iil  ].iarticular  forms.  In  the  sapphire, 
cut  hemlspherically  over  tho  chief  axis,  it  appe.'irs  like  a  star  with 
six  rays;  m  garnet  it  shows  four  rays;  in.certain  varieties  of  chryso- 
beryl  and  of  adnlaria  it  has  a  bluish  tint;  and  it  is  also  very  remark- 
able  in  the  cat's-eye  variety  of  quartz.  Iridescence  often  arises  from 
"very  fine  fissures,  producing  semicircular  arches  of  prismatic  tints, 
which,  Uko  tho  colours  of  thin  plates  in  gonci-al,  aro  referred  to  tho 
interference  of  light 

Streak, — This  name  is  applied  to  the  appearance  and 
the  colour  of  the  line  or  furrow  produced  in  minerals  by 
drawing  the  edge  of  a  hard-tempered  knife  or  file  along 
their  suTface,  or  to  the  stain  obtained  by  rubbing  a  soft 
mineral  on  such  a  substance  as  paper  or  i>orcelain.  Taken 
along  with  the  hardness^,  which  tnay  to  ^  certain  extent  be 


determined  by  tho  same  operation,  it-  is  one  of  the  most 
valuable  tests  which  we  pos? 

•The  furrow  may  boj  lustrous-  or  it  may  be  dull.  Powder  or 
splinters  may  lie  along  ite  course,  or  a  still  adherent  ridge  may  have 
been  merely  rolled  over.  The  furrow  and  the  powder  may  each  be 
possessed  of  colour,  though  such  may  not  be  distinguishable  in  tho 
mineral,  or  may  have  a  colour  quite  difl"erent  from  that  of  the 
mineral.  Three  illustrations  of  the  usefulness  of  this  test  may 
suffice.  Argentiferous  gold,  chalcopyrite,  and  pyrite,  differing 
immensely  in  value,  may  readily  be  mistaken  for  each  other. 
The  knife,  when  drawn  along  the  surface  of  the  first,  sticks  in  it, 
ruta  up  an  adhering  ridge,  and  leaves  a  shining  streak  of  the  same 
colour  as  the  specimen.  When  drawn  along  the  second  it  ruta  up 
a  trench  covered  with  a  dusty  powder,  which  when  rubbed  on  paper 
or  in  the  hand  is  greenish  yellow.  When  drawn  alorig  the  third 
it  has  no  effect,  as  pyrite  is  harder  than  the  knife.  .  Fsilomekne, 
hnmatite,  and  limonite  all  occur  in  black,  glossy,  stalactitic  forms, 
and  have  all  been  termed  ''black  haematite."  There  is  here  al&o 
great  difference  in  the  value.     The  knife  makes  little  impression  on 

Bsilomelane,  but  leaves  a  blue  lustrous  line  ;  it  makes  a  blood-red 
ne  in  hematite,  and  a  rich  ochre-yellow  in  limonite.  Graphite 
and  molybdenite  both  crystallize  in  hexagonal  plates,  both  occur  in 
the  same  rocks,  bolh  have  a  gfey -black  colour  and  a  brilliant 
metallio  lustre,  both  stain  the  hands  or  paper ;  the  streak  of  the 
first — best  seen  on  paper — is  black,  tending  to  blue  ;  that  of  the  last 
is  greenish.  Rough  porcelain  is  the  best  material  for  determining 
the  streak  of  soft  minerals. 

Diaphaneity, — Minerals,  and  even  different  specimens  of 
the  same  species,  vary  much  in  this  quality.  Some 
transmit  so  much  light  that  small  objects  can  be  clearly 
seen,  or  letters  read,  when  placed  behind  them ;  such  are 
named  transparent.  They  are  semitransparent  when  the 
object  is  seen  only  dimly,  as  through  a  cloud,  and  translu- 
cent when  the  light  that  passes  through  i&  so  broken  that 
the  form  of  the  object  can  be  no  longer  discerned ;  some 
minerals  are  only  thus  translucent  on  the  thinnest  edges 
Others  transmit  no  light,  and  are  named  opaque. 

Refraction, — It  has  already  been  mentioned  that  most 
crystals-;— all,  ia  fact,  except  tiiose  of  the  cubical  system — 
exhibit  the  phenomena  of  double  refraction.  For  a 
general  explanation  of  these  phenomena  the  reader  is 
referred  to  Light,  vol.  xv.  p.  609  tq. 

The  direction  in  which  there  is  no  double  refraction  is  named 
the  optic  axis  of  tho  crystal,— sometimes,  less  happily,  the  axis  of 
double  refraction.  Now  in  certain  minerals  it  is  found  that  there 
is  only  one  direction  with  this  property,  whereas  in  others  there 
are  two  such  directions ;  and  they  have  in  consequence  been  divided 
Into  nniaxal  and  binaxaL  To  the  former  belong  all  crystals  of 
the  tetragonal  and  hexagonal  systems,  to  the  latter  all  those  of  the 
other  three  systems.  In  the  former  the  optic  axis  coincides  \iith 
or  is  parallel  to  the  crystallographic  chief  axis.  In  some  nniaxal 
crystals  the  index  of  refraction  for  tho  extraordinary  ray  is  greater 
than  for  the  ordinary  ray  ;  and  in  otliera  it  is  smaller.  According 
as  it  is  greater  or  less  they  are  said  to  have  positive  (attractive)  or 
ne^tivo  (repulsive)  double  refraction. 

Quartz  is  an  example  of  the  former,  the  index  of  refraction,  accord* 
ing  to  Mains,  being  for  0-1 '5484,  for  E- 1*5582;  calc-spar  of  the 
latter,  the  index  of  O  being  -1'6543,  that  of  £  1*4833.  The 
index  of  E  is  in  both  cases  taken  at  ita  maximum. 

It  should  be  observed  that  the  optic  axes  are  not  single  lines,  but 
directions  parallel  to  a  line,  passing  through  every  part  of  the 
pr}'stal.  It  is  also  important  to  remark  that  this  property  divides 
crystals  into  three  precise  grou^is  :-:-the  cubic,  with  single  refrac- 
tion ;  the  tetragonal  and  hexagonal,  with  double  refhiction,  and 
nniaxal ;  those  of  the  other  three  systems,  &lso  double,  but  binaxal. 
These  properties  are  tliereforo  of  the  greatest  use  in  determining 
the  system  to  which  a  mineral  belongs. 

Polarization,^ — Intimately  connected  with  this  property 
is  that  of  the  polarization  of  light,  which  affords  an  easier 
means  of  determining  mineralogical  characteristics  than 
the  direct  study  of  double,  refraction.  For  the  elements 
of  this  subject  see  Light,  vol.  xv.  p.  611  sq. 

While  a  consideration  of  the  optic  axes  enabled  us 
merely  to  arrange  the  systems  of  crystallization  in  three 
groups,  the  *  phenomena  of  polarization  n<>t  only  bear  out 
a  further  subdivision  of  the  whole  into  the  above  six 
systems,  but  disclose,  in  many  cases,  phenomena  markedly 
special  to  individual  species.  The  optical  consideration 
of  these  phenomena  enables  us  to  fix  three  directions  at 
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right  Angles  to  one  another  called  the  axes  of  optical 
elasticity — each  that  the  effect  of  the  crystal  on  the 
lominooB  yibrations  of  the  elastic  ether  is  a  maximnTn  in 
one  of  these  directions,  a  Tninimnm  in  a  second,  and  a 
yna^™"™-"!'"^'""'"  in  the  third.  The  length  of  these 
axes  is  chosen  in  terms  of  this  action.  In  certain  cases 
the  direction  of  the  axes  of  optical  elasticity  is  different 
for  light'  of  different  colours. 

The  position  of  these  axes  in  relation  to  the  erTstellomphio  axes, 
and  the  ratioe  of  their  lengths,  enable  ns  to  daai  all  orjstali  as 
follows : — 

1.  Crystals  of  the  onbio  system.  Here  the  three  axes  of 
elasticitf  are  all  eanaL     The  refraction  is  simple. 

i.  Crjstals  of  the  tetragonal  and  of  the  rhombohedral  systems. 
Two  of  nie  axes  of  optical  elasticity  are  equal  in  these  systems ;  the 
third  is  greater  or  lees  according  ss  the  crystals  are  negatire  or 
podtiTe.  The  two  equal  axes  lie  in  a  plane  perpendicular  to  the 
principal  crystallographio  axes ;  the  third  axis  coincides  with  the 
principal  axis. 

8.  Crystals  of  the  rifht  prismatic  system.  The  direction  of  the 
three  axes  of  optical  elasticity  coincides  with  the  crystall< 


axes,  taken  parallel  to  the  diagonals  of  the  base  of  the  rhombo- 
bedron,  and  to  the  yertical  edge  of  the  prism  (the  primitiTe  parallel- 
epiped of  Lery). 

i.  Crystals  of  the  oblique  prismatic  sjrstem.  Only  one  of  the 
■zee  of  onticfti  elasticity  coincides  neoeesarily  with  the  crystaUo- 
graphical  horisontal  axis,  or  the  diagonally  horizonti^  axis  of  the 
niombic  base,  the  direction  of  the  two  others  not  haying  any 
eyident  relation,  a  priorit  with  the  inclined  or  diagonally  inclined 
axis  of  the  base,  and  with  the  yertical  axis  (or  yertioal  edge  of 
the  primitiye  parallelepiped). 

6.  Orystels  of  the  anortbifl  sjrstem.  The  three  axee  of  optical 
elastici^rhaye  no  relation  .^t  can  be  assigned  a  priori  to  the 
crys^ographio  axes,  wbiterer  position  may  be  sssigned  to  these 
in  relatien  to  the  primitiye  solid. 

In  crystals  belonging  to  the  kft  three  sjstoms  the  three  axes  of 
elastid^  are  unequal 

The  axes  of  elasticity  are  in  general  such  that  a  ray  passing 
through  the  crystal  in  the  direction  of  any  one  of  them  is  diyided 
into  two,  which  follow  that  direction  with  different  yelodties 
depending  on  the  len^hs  of  the  other  two  axes.  To  any  other 
direction  there  will  in  general  also  correspond  two  different 
Telocitiee ;  but  their  ratio  will  now  depend  in  a  more  complex 
"»*«««•  on  all  three  axes.  In  two  directions  (and  only  in  two,  if 
the  axes  are  all  unequal)  the  ratio  becomes  unity,  or  the  ray  is  not 
diyided.    These  directions  are  the  optic  axee. 

The  displacement  of  the  axes  of  elasticity  for  light  of  different 
oolonra,  au«ady  mentioned,  takes  place  for  two  axes  in  oystals  of 
the  oblique  prismatic  system  and  for  all  three  axes  in  the  anorthio 
(i«.,  doubly  oblique)  sjrstem.     In  the  other  systems  it  does  not 


In  order  to  follow  the  distinctiye  features  of  the  different  systems 
fitfther,  it  is  necessary  to  consider  the  ooWur  phenomena  which 
they  display,  when  examin^  in  a  beam  of  polarised  light  Vari- 
ous instruments  haye  been  deyised  lor  this  porpoee,  as,  t,g.,  the 
polarising  apparatus  of 
KorrenbM^  fitted  with 
a  condensing  lens  below 
and  aboye  the  crystal 
slice,    or    with    a   low- 

Kwer  (8-inch)  eye-pieoe. 
le  polarisoope  of  Hoff- 
man of  Pans  is  more 
•Aden^  but  the  appa- 
ratus of  Deedoizeaux 
(fig.  240\  who  has  made 
tills  mode  of  inyeetiga-^ 
tion  a  special  study,  hss 
the  widest  scope  of  use- 
fUnesB.  In  this  appa- 
ratus a  blackened  mirror 
is  employed  for  polarix- 
ing  the  light,  talong  the 
place  of  a  tourmaline 
pUte,  a  Kiool's  prism, 

or  a  bundle  of  thin  jlass.      j„^  240.— Apparatus  of  Desdolseanx. 
The  mirror   is   Inferior  ^ 

to  the  oUier  twa  in  completeness  of  polariring  power,  and  in  not 
admitting  of  rotation ;  while  it  shares  this  defect  with  the  last. 
It  is,  howeyer.  superior  to  all  in  extent  of  field,  while  it  does 
not,  like  the  first,  affect  white  light  A  Nicol's  prism  is  used  for 
examining  or  analysing  the  light  which  passes. 

The  description  ofue  many  beautifm  phenomena  that  may  be 
obwited  with  poiariring  apparatus  when  applied  to  sections  of 
«ystiUs  bsloBfi  to  the  subject  of  Omos  (riiTSiOAL),  to  which 


heading  also  we   must  refer  for   the   phenomena  of  drenlar 
polarisation. 

IkmbU  B^^radUm  and  MariaaiUm  qf  CompoaiU  Oryetelfl:— In 
all  the  crystallised  bodies  whose  action  upon  light  we  haye  been 
considering^  the  phenomena  aro  identical  m  all  parallel  directions, 
the  smallest  fragment  haying  the  same  property  as  the  largest, 
from  whateyer  part  of  the  crystal  it  is  taken.  In  the  mineral 
world,  howeyer  (and  amons  the  products  of  artificial  crystaUisa- 
tion),  there  occur  crystals  which  are  compoeed  of  seyeral  indiyidual 
erystab  whoee  axes  are  not  paralleL  Theee  crystals  sometimes 
occur  in  such  regular  symmetrical  forms  that  minerslogists  haye 
long  regarded  them  as  sunjile  forms ;  and  it  is  probable  that  they 
woud  haye  still  been  so  yiewed  if  they 
had  not  been  expoeed  to  the  scrutiny  of 
polarized  light 

A  oompodte    structure'  hss  been  ob- 
seryed  in  the  esse  of  Brazilian  topaz, 
sulphate    of    potash,    and    apophylltte. 
Bipyramidal  sulphate  of  potash,  which 
Count  Boumon  supposed  to  be  a  simple  I 
crystal,   was    found    to   be  a  teeselated 
crystel,  compoeed  of  three  pairs  of  crystals  I 
of  the  prismatio  sulphate  of  potash  com- 
bined so  that  each  pair  had  their  principal 
axes  paialleL     When  expoeed  to  polarized 
light,  each  pair  gaye  the  system  oi  binaxal 
rings,  and  when  held  at  a  distsnce  from 
the    eye  had  the  teeselated  appearance  shown  in  fig.  241,  each 
opposito  pair  of  the  triangles  haymg  the  same  tint 

The  moet  remarkable  <u  this  class  of  minerals  is  the  teeselated 
apophyllite.  The  examination  of  this  body  by  polarized  light  is 
due  to  Brewster.  For  his  resnlte  the  reader  is  referred  to  his  paper 
in  the  Minburgh  Tran$adion»,  rclL  ix.  p.  828. 

Fi^  242,  248  are  repreeentetions  ot  the  figure  produced  in 
polarized  light  by  an  internal  slice  of  the  barrel  or  cylindrical 
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Fig.  242.  Fig.  248. 

apophyllite  from  Eudlisaet,  in  Disco  Island.  The  figures  are  from 
different  specimens.  The  shaded  part  of  them  has  only  one  axis 
of  double  refraction,  while  the  four  sectors  haye  two  axea.  The 
mechanical  structure  of  the  cleay- 
agc  planes  resemUes  the  optical 
figure  eyen  after  the  planee  are 


The  minerals  stObite,  heulan- 
dite,  chabasite,  and  maar  others, 
are  similsdy  oompUx  m  struc- 
ture. 

OrytfflU  wUh  Fkmm  tfDoutU 
Jg^^Vuflrtom— Analcime^  a  mineral 
ranked- smong  the  cubical  crys- 
tals, was  found  by  Brewster  to  be 
aingnlar  in  ito  action  upon  light, 
and  to  exhibit  the  extraordinary 
property  of  many  planes  of  double  w^  ajj 

refraction,  or  planes  to  which  the  '*'  *^ 

double-refracting  structure  was  related  in  thesame  manner  as  it  is 
to  one  or  two  axee  in  other  minerals.  It  crrstalliaee  moet  oom- 
monly  in  the  ibrm  of  the  icositetrahedron.  If  we  suppose  a  oom- 
plete  crystal  of  it  to  be  expoeed  to  polarized  li|^t,  it  wOl  giye  the 
remarkable  figure  shown  m  fig.  244,  where  the  dark  shaded  lines 
repreeent  ^anes  in  whioh  there  is  neither 
double  refraction  nor  polarization, — the 
double  refraction  and  the  tinto  commencing  | 
at  theee  planes,  and  reaching  their  maTJmnm 
in  the  centre  of 'the  space  endoeed  by  three 
of  the  dark  linee.  When  light  is  trans- 
mitted through  any  pair  of  the  four  planes 
which  are  a<naoent  to  any  of  the  three  axes 
of  the  solid,  it  is  doubly  refraeted,  the  least  | 
refracted  image  being  the  extraordinary  one,  in^  %4^ 

and  consequently  the  double  refraction  n«ga- 
tiye  in  relatien  to  the  axee  to  which  the  doubly-refraoted  ray  it 
perpeudiodar.    If  we  soppoes  the  aysfcsl  to  haye  the  tqtm  ii  $. 
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of  dopble  refraction  will  be,  m  in  fig:  245,  a 

^tfiseabe. 


cnbe^  tho  jiS 

plane  po— mg  throng  the  two  diagonal!  of  each  Ikoe  of 

Tbo  tints  Tafj  as  the  aqnare  of  the  diitanoe  from  the  neanat  plane 
of  doable  refoaotion. 

FUoekrc%m. — Closely  connected  with  doable  refraction 
is  that  property  of  transparent  minerals  named  pleochroism 
(of  many  ODlonrs),  in  consequence  of  which  they  exhibit  dis- 
tinct colours  when  viewed  by  transnitted  li^t  in  different 
directiona.  Crystals  of  the  cubic  system  do  not  show 
this  property,  whilst  in  those  of  the  other  systems  it 
appears  in  more  or  less  perfection, — ^in  tetragonal  and 
hexagonal  minerals  as  dichroism  (two  colours),  in  the 
rhombic  and  clinic  systems  as  tricbroism  (three  colours). 
In  r  ost  cases  these  changes  of  colour  are  not  very  dedded, 
and  appear  rather  as  different  tints  or  shades  than  as 
distinct  cokmrs.  The  most  remai^ble  of  dichromatic 
minerals  are  the  magnwrian  mica  from  Yesay^as,  the  tonr- 
maline,  and  ripidolite;  of  trichromatic^  iolite  andalusite 
irom  Brazil,  diaspore  from  Schenmitz,  and  azinite. 

In  a  specimen  of  yellow  Iceland  spar  the  extraordinary  Image  ia 
of  an  ormnge-yellow  ooloor,  while  the  ordinary  image  is  Tellowiah 
white.  Along  the  axis  of  double  refraction  tbe  colour  of  the  two 
pendla  ia  exactly  the  same,  and  the  difference  of  colour  iiicreasea 
with^  the  inclination  of  the  refracted  ray  to  the  axis.  This  is 
the  inrariable  law  of  tbB  phenomena  in  wnliiTMl  crystals.  Sir 
John  HetMhel  found  eereral  tourmalinea  to  haTe  a  blood-ied 
eolo-ir  along  the  axis,  and  at  rifht  angles  to  it  to  be  yellow  green. 
There  can  be  little  doubt  that  this  property  will  be  found  in  erery 
cnrital  of  sufficient  refraction.  Eren  if  the  crystal  is  colourlees, 
a  ifigfat  inequality  in  the  intensity  of  the  two  imsflee  may  be 
obaerred;  and  when  it  is  distinctly  coloured  the  difference  of 
intenaitj  is  yery  easily  seen,  eyen  wheo  the  two  colours  are  not  of 
a  different  kind. 

The  phenomena  of  dichroism  are  best  seen  in  crystals  with  two 
axes  of  double  refraction,  and  are  well  exemplified  in  iolite,  a 
mxneral  which  erystallias  in  six-  or  twelre-sided  prisms.  These 
prisms  are  of  a  deep  bine  oolonr  when  seen  along  the  axis,  and  of 
a  yeDowiali  brown  ooloor  when  yiewed  in  a  direction  perpendicular 
toil 

Uabed  (fig,  24e)  ia  a  section  of  the  prism  of  ioHte  in  a  pUue 
parallel  to  the  axis  of  the  prism,  the  transmitted  hfgtit  will  be  Uue 
through  the  ftoea  ab  and  ae,  and  yeUowish  brown 

through  ad,  be,  and  in  erery  direction  perpendicu-   ^'-9 \'-f 

lar  to  the  axis  of  the  prion.    If  we  grind  down     /  V 

the  an^  a,  e,  »,  <  so  as  to  replaoe  them  with  ^^  ^'^ 

hem  SM,  Mfii'  and  cm,  tfjf,  inclined  81*  41'  to  ad, 
gr  to  the  axis  of  the  urism,  then,  if  the  plane 
t^td  pasBss  thxonch  the  optic  axee,  we  shall 
obsenre,  by  tansudtttng  polarised  light  through  ^^  ^ 
tbe  eryWal  in  the  dlrsetk»»  m^  M,  and  subse-  '  ^^ 
qneutly  snalysingil^  a  system  of  rings  round  eadi  ^S*  240. 
of  theee  axsa  llie  system  will  exmbit  the  individual  rings  yery 
phdnly  if  the  eiystal  b  thin;  but  if  it  ia  thick,  we  shallobserTe, 
when  the  plana  oM  ia  perpendicular  to  the  pUne  of  primitiye 
poUriiation,  aome  bcanehes  of 
Uoe  and  wUte  light  diyerging 
ia  the  form  of  a  croaa  frmn  the 
centre  of  the  system  of  rlngi^ 
or  the  poles  of  no  polarisation, 
is  shown  at  ji  and  /  (fig.  S47), 
vhers  the  shaded  bnnehes 
represent  the  blue  onea.  The 
nmmitB  of  the  blue  masses 
sri  tipped  with  purple,  and 
sri  isparated  by  whitish  light 
ia  some  spceimens  and  yellow- 
ish light  m  others.  The.white 
bght  becomes  more  blue  from 
f  sad/  to  0^  where  it  is  quite 
Uoe,  and  more  yellow  frx>m  p 
tad  y  to  c  and  d,  where  it  Is 
oompletely  yellow.  When  the 
plsae  oM  a  in  the  plane  of  primitiya  polarisation,  the  poles  a  jf 
•n  marked  by  spots  of  white  light,  but  ererywhere  else  the  light 
ii  s  deep  Una 

la  die  plaae  aadh  (fi^  247)  the  mineral,  when  we  look  through 
it  by  eommoa  li^^t,  exhibits  no  other  colour  but  yellow,  mixed 
vi^  t  small  quanti^  of  blue,  nolarisad  in  an  opoosite  plane.  The 
ordinary  image  at  eand  tf  ia  yeuowiah  brown,  ana  the  extraordinary 
iasgt  bintblue,  the  former  reoeiying  some  blue  rays  and  (he 
httsr  some yaUowonee  from  eand  i<to a  and  I,  where  the  difference 
of  oolonr  is  stOl  well-marked.  Ihe  yeUow  image  beoomea  ibinter 
hma  and  » to ji  aadj/,  tiUtt  ebasfes  into  Una,  sad  tfasfcint  blue 
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Fig.  847. 


image  is  strengthened  by  other  blue  rays,  till  the  intensity  of  the  two 
blue  imagee  is  nearly  e^uaL  As  the  incident  ray  adyanoee  ft^  e 
and  d  to  j>  andy,  the  faint  blue  image  beoomee  more  intense,  and  the 
yellow  one,  receiring  an  acceedon  of  blue  rays,  becomes  of  a  bhdsh 
white  colour.  The  ordinary  imace  ia  whitish  from  j»  and  |/  to  o, 
and  the  extraordinary  is  deep  blue;  but  the  whiteness  gradually 
diminishee  towards  o,  when  they  are  both  ahnost  equally  blna 

The  principal  axis  of  double  ref^«etion  in  iolite  is  negatire.  The 
meet  refracted  image  is  purplish  blue,  and  the  least  refraotsd  one 
yellowish  brown. 

Brewster  found  that  the  dichroism  of  seyeral  crystals  is  changed 
by  heat,  and  that^  some  cases  this  property  may  be  communi- 
cated to  them.  Babinet  found  that  all  negatire  crjatals,  such  as 
calcareous  spar,  corundum  (including  ruby  and  aapphireX  tour- 
maline, and  emerald,  absorb  in  a  greater  degree  the  ordinary  ray, 
with  the  exception  of  beryl,  apatite,  and  some  apophyllites ;  while 
positiye  crystals,  such  as  xiroon,  smoky  quarts,  sulphate  of  lime^ 
and  common  apophyllite,  abeorb  in  a  greater  degree  the  extraordi- 
nary ray.  Babinet  found  alio  that  certain  crystals,  each  as  red 
tourmaline  and  ruby,  tranamit  rays  of  their  peculiar  oolonr  without 
being  polarised,~in  which  cases  the  black  croea  of  their  system  of 
rir^  IS  coloured,  and  this  nnpohurized  light  exists  both  in  the 
ordinary  and  extraordinary  ray. 

Haidmger  4eyised  an  instrument  for  showing  and  for  testing  the 
pleochroism  of  minerals.  In  fig.  248,  ji  ia  an  oblong  deayage- 
rhombohedron  of  Iceland  spar  which  has  two  glass  prisms  io,io  ef 


Fia  24a— Section  of  Dlohroiseope. 

18*  cemented  to  its  ends  with  Oanada  balsam.  This  eombinctioB 
is  placed  in  a  metallio  case,  whie^  has  a  conyex  lena  I  at  cms  end 
and  a  square  hole  o  about  the  fifteenth  of  an  inch  in  width  at  the 
other.  The  lens  is  of  a  focal  diatance  which  shows  an  olject  held 
about  hidf  an  inch  firom  the  square  hole. 

On  looking  through  the  lena  and  prisms  two  imana  of  the  sqosie 
hole  are  eeen  just  touching  each  other.  The  n|^t  of  the  one 
imM;e  is  polarised  in  the  plime  which  intersects  the  short  ^^igrtil 
of  the  pnsm ;  that  of  the  other  is  polarized  in  the  plaae  ol  the 


longer  diagonsL    When  a  pleochroio  crystal  or 
focu  distance  and  examined  by  transmitted  li^l 


Is  held  s* 
then,  on  the 


turning  of  the  inatrument  bringing  the  polsrixation  of  its  plsnas; 

coinci<Mnee  with  thoee  of  the  crystal,  ttie  two  imam  of  ue  sqpsie 
opening  wiU  show  the  colours  of  the  oppositely  poluiaed  psnols  cC 
which  the  light  transmitted  by  the  crystal  is  composed;  this 
constitutee  its  pleochroism.  The  dichroism  is  then  seen  by  looUb^ 
through  the  crystal  in  one  direction  only,  and  the  oontrwl  of  the 
two  colours  is  made  more  pbriooa. 

Phoiphoreaeence, — ^This  is  the  property  possessed  by  psr- 
ticular  minerals  of  emitting  li^t  in  certain  circioxistazioesi 
without  combustion  or  ignition. 

Thus  some  minerals  appear  luminous  when  tsken  into  the  dsik, 
after  beixu^  for  a  time  esrooeed  to  tlfe  eun's  rays  or  eren  to  the  csdi- 
nary  day^ht  Ifany  dutmonds,  and  alao  calcined  barytes,  exhibit 
this  property  in  a  remarkable  dearee ;  less  so  aragonitsb  eale-spar, 
and  chalk.  ICany  minerals^  including  the  greater  part  of  tboos 
thus  rendered  phoephoreecent  by  the  influence  of  the  son,  also 
beoome  so  throuj^  nest.  Thus  some  topaaee,  diamonds,  and  yaiie- 
tiee  of  fluor-spar  beoome  luminous  by  tbe  heat  of  the  hand ;  otter 
yarieties  of  fluor-spar,  and  phoephonte,  reouire  a  tempeiataie  near 
that  of  boiling  water ;  whilst  calo-spar  and  many  silioatea  are  only 
phosphoreeoent  at  f^m  400*  to  TOO^Fahr. 

Electricity  producee  phoephoreeoence  in  aome  minerals,  as  in 
neen  fluor-spar  and  calomed  oarytee.  In  others  it  is  excited  when 
they  are  struck,  rubbed,  split,  or  broken  :  as  in  man^  rarieties  of 
sine-blende  and  dolomite  when  ecratched  with  a  qmll,  pieoes  of 
quarts  when  rubbed  on  each  other,,  and  pktes  of  mioa  or  needles  of 
pectolite  when  suddenly  eeparated. 

The  light  emitted  by  phoephoreeoent  minerals  is  of  yariooa  tinta. 
The  yariety  of  floor  called  chlorophane  emits,  as  its  name  expressee, 
a  green  light  The  same  particle  may  emit  yarying  tints,  as  in  the 
floor  from  Aberdeenshire,  which,  as  Uie  heet  fhDs,  or  the  enerfqr  of 
the  phoephoreecence  wanee/^emita  tints  which  pass  frtnn  yiole^ 
through  Uu^  green,  and  yglifc  to  duU  purplish  red.  TheyeU<^ 
blende  from  the  same  pkceTSiriyidly  phoephoreecent  when  heated. 
Fluor  generaUy  phoq>horeeoee  with  a  tmt  of  its  own  colour. 

Too  high  a  heat  deetroys  the  phoephoreecence,  which  >W»,how- 
erer,  be  restoted  by  either  expoeure  to  sun's  light  or  to  elsctridty. 
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Tha  minanl.  tkhotphoresces  Tindly  when  the  dischaive  pasMS 
throogh  it ;  it  genorally  phosphorcscoa  with  a  different  coloor  after 
It  hat  been  thus  recbai^goa. 

Fluorescence  is  the  property  whereby  rays  of  light  of  a 
refrangibility  higher  than  those  ordinarily  seen  by  the 
human  eye  are  rendered  visible.  The  sabstance  when 
placed  in  the  violet  end  of  the  spectrum,  and  carried  be- 
yond it  into  the  invisible  rays,  becomes  luminous,  through 
"  degrading ''  the  rays  of  extreme  refrangibility.  This 
property  is  weU  marked  in  those  varieties  of  fluorite  which 
are  pale  green  by  transmitted  lights  and  deep  purple  by 
reflected  light  Ozocerite  and  some  petroleums  also  ex- 
hibit the  property. 

Electric,  Magnetic,  and  Thermic  Properties, 

Electricity. — Friction,  pressure,  and  heat  may  all  excite 
electricity  in  minerals.  To  observe  this  property  delicate 
electroscopes  are  required,  formed  of  a  light  needle  termin- 
ating at  both  ends  in  small  balls,  and  suspended  horizon- 
tally on  a  steel  pivot  by  an  agate  cup.  Such  an  instrument^ 
can  be  electrified  negatively  by  touching  it  with  a  stick  of 
sealing-wax  excited  by  rubbing,  or  positively  by  merely 
bringing  the  wax  so  near  as  to  attract  the  needle.  When 
the  instrument  is  in  this  state,  the  mineral,  if  also  rendered 
electric  by  heat  or  friction,  will  attract  or  repel  the  needle 
according  as  it  has  acquired  electricity  of  an  opposite  or  of 
a  similar  kind ;  but  if  the  mineral  is  not  electric  it  will 
attract  the  needle  in  both  conditions  alike. 

Host  predoos  etonee  become  electric  from  friction,  and  are  either 
pofitiTe  or  negative  according  as  thoir  anrface  is  smooth  or  rough. 
All  gems  become  positive  when  polished  ;  the  diamond  even  when 
nnpoLished  is  positive.  Pressure  between  the  fingers  will  excite 
distinct  positive  electricity  in  pieces  of  transparent  douUo-rofracting 
calc-spar.  Topaz,  aragonite,  iluor-spar,  carbonate  of  lead,  quarts, 
and  other  minerals  snow  this  property,  but  in  a  much  smaller 
degree.  Some  bodies  remain  excited  much  longer  than  others, 
topas  for  a  very  long  time.  Heat  or  chan^  of  temperature  excites 
electricity  in  many  crystals ;  as  in  tourmaline,  calamine,  topaz,  calc- 
spar,  beryl,  barytes,  fluor-siKtr,  diamond,  garnet,  and  others ;  these 
are  hence  said  to  be  thermo-  or  pyro-eloctric.  Some  ao^uire  polar 
pyro-electricitv,  or  the  two  eloctncities  appear  in  opposite  parts  of 
the  crystal,  which  are  named  its  electric  poles.  Each  pole  is  alter- 
nately positive  and  neg&iivo,  the  one  when  the  minersl  is  heating, 
the  other  when  it  is  cooling.  Hankel's  investigations  of  these 
phenomena  are  specially  noteworthy. 

As  already  noticed,  many  polar  electric  minerals  are  also  remark- 
able for  their  hemimorphio  crystal  forms.  Tourmaline,  .calamine, 
and  boracite  are  among  the  species  thns^  aiTected.  The  polarity 
continues  so  long  as  the  temperature  is  increasing,  and  becomes 
reversed  when  it  commences  to  decline;  and  when  the  heat  is 
stationary  it  disappears. 

Bose  and  Beiss  name  one  of  the  poles  the  analogue  electric  pole, 
and  the  other  the  antilogue  electric  pole.  The  former  becomes 
podtivo  while  the  crystal  is  heating,  and  negative  while  cooling ; 
the  latter  negative  while  heating,  and  positive  while  cooling: 
Becquerel  found  that  in  tourmaline  at  80  C.  electrical  polarity 
was  sensible ;  it  continued  unchanged  to  150*,  as  long  as  the 
temperature  continued   to   rise;   if  the   temperature   remained 


number  of  pUnes  is  the  tame,  the  ieoondaTy  '^<«i5^J;J«SVf(^ 
antflogue  p5e  have  (one  or  more  of  them)  lon«r  vwtteal  •»•  woj 
those  of  the  analogue  pole.  Fig.  249  tourm^e)  is  fte  antilogue 
^MnyTtive  unSr  fccrearin?  heat),  and  fig.  «W  ^  "^^ 
pole.  The  pyramid  of  the  analc^e  end  is  more  flattened  ^fj  ita 
facets  than  that  of  the  antaogue  end  >  thus  ••and rf*  of  the  anti- 
logue end  are  more  acumi- 
nating than  ff*  and  cP  ef  the 
analogue  end.  The  same  is 
the  case  with  the  other  two 
crystals  (figs.  251,  252). 

Pyro-electricity  has  been 
observed  in  the  following 
substances :  —  tourmaline, 
topaz,  axinite,  boracite, 
scolezite,  prehnite,  electric 
calamine,  sphene,  rhodizite, 
heavy  spar,  rock-crystal. 

Pwo-electricity  is  of  two 
kinds,— either  terminally 
polar  or  centrally  polsr. 
In  the  former  the  extre- 
mities are  opposite  poles. 
In  the  latter  two  sides  of 
a  prism  are  of  the  same 
name,  and  the  opposite  pole 
to  each  is  intermediate  be- 

^The  AvI^ifm  of  the  flist  kind  are  tourmaline,  olamina,  sad 
sooleate,  wfich  are  nniaxal :  aximte,  binaxsl ;  borwate  and 
rhodizite,  with  four  axes.  Calamine,  hke  tourmaline,  has  tha 
sharper  extremity  the  antilogue 
end,  and  the  more  flattened  the 
analogue.  CJompound  crystals 
from  Altenberg  have  both  ends 
analogue,  and  the  portion  which 
lies  between  the  twins  antilogue 
electric ;  the  pyro-eleotrio  axis 
corresponds  with  the  vertical  axis 
of  the  prism,  as  in  tourmaline. 
Boracite,  which  crystallizes  in 
cubic  forms,  with  the  opposite 
solid  angles  diflerently  modified, 

has  four  pyro-electric  axes,  corre-  

spending  to  the  four  octahedral  Fig.  25ft. 

axes.     In  fig.  258  of  this  species,  ,.«  .  ^ 

the  pUne  which  has  its  an^es  modified  by 
«  is  the  antilogue  poK  And  that  with  the 


Fig.  2i2.  Fig.  260. 

stationary  an  instant,  the  polarity  disappeared,  but  shortly  mani- 
fested itself  reversed,  when  the  temperature  commenced  to  decline. 
M  but  one  end  of  the  crystal  was  heated  the  crystal  was  unpolanzed, 
and  when  two  sides  were  unequally  heated  each  acquired  an  electn- 
cal  state  independent  of  the  other.  In  tourmaline  the  extremities 
of  the  prism  are  dissimilarly  modified,  and  that  end  which  prwents 
til*  giMtar  number  of  ^es  is  the  antilogue  pole ;  or,  i(  the 


Fig.26& 


Fig  254. 


Fig.  255. 


itOogiiB 
re- 


unmodified  angles  the  analogue  pole ;  and,  gjon^ly.  the  anfflc 
pole  has  either  more  numerous  or  larger  faoeta.  Bhodmte 
sembles  bormdte  in  its  pyro-electricity.  ,,..  ^v     i. 

The  species  in  which  pyro-electricity  of  the  second  kind  has  been 
obeerveJai*  prehnite  and  topaz.  U  fig.  264  represent  »  ^biJar 
crystal  of  prehnite,  the  poles  will  be  situated  as  marked,  the 
analogue  bSng  central,  and  the  antQogue  at  either  extremity  of 
the  shorter  diagonal  of  the  rhombic  prism.  Topaz  has  in  a  similar 
manner  a  central  analogue  pole,  and  an  antflogue  at  either  ex- 
tremity of  the  shorter  diagonaL  In  some  instances  thera  Is  a 
separate  set  of  similar  poles  near  one  or  the  other  angl^  as  in  fig. 
255  ;  this  must  be  due  to  the  crystals  being  of  a  oompodte  nature. 
Magnetiifn, — This  property  is  very  characteristic  of  the 
few  minerals  in  which  it  occuri,--chiefly  ores  of  iron  or 
nickel  Some  magnetic  iron  ores  possess  polar  magnetism, 
or  are  natural  magnets;  while  the  common  varieties  of 
magnetite,  meteoric  iron,  magnetic  pyrites,  precious  garnet, 
and  other  minerals,  are  simply  magnetic  Most  minerals 
are  only  attracted  by  the  magnet,  but  do  not  themselves 
attract  iron.  ,.  . «  j  . 

Minerals,  as  other  substances,  have  also  been  divided  mto 
magnetic  and  diamagnetic     See  Maonxtibx. 

The  ordinary  mode  of  testing  whether  a  minersl  is  magnetic  or 
not  is  to  bring  it  near  a  pole  of  a  delicately  suspend«i  magnetie 
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iifledlflb  •oA  otmrre  wlieihar  it  etiiMt  it  io  i^mUi,  AnotSiflr  mod« 
Is  to  apply  a  itrong  magiut  to  the  mineril  in  powder.  Then  are 
soffident  for  ti^  mineralokpst  Deleese  haa  experimented  exten- 
iiyely  npon  the  magnetic  foroe  of  minertla,  and  haa  determined 
the  relauTe  amount  for  nomerooa  epedee.  Gelling  thii  force  fer 
Styrian  eteel  100,  the  following  are  eome  of  hia  renutB :— 

ilBlliiiiiB. . ,^»^^.„^ 9'in  to  »-047 
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CrpsiaHamagnetic  Ac6i<m.--Tht  magnetic  polarity  thiu 
far  alluded  to  beloogB  to  the  maas,  and  has  no  relation  to 
crystalline  form,  ^ere  is  also  a  kind  of  polari^  directly 
related  to  the  crystalline  or  optic  axes  of  minerals.  A 
crystal  of  cyanite^  suspended  hofiflontally,  points  to  the 
north,  by  the  magnetic  power  of  the  earth  only,  Mid  is  a 
Ime  compass  needle^  from  which  eyen  the  declination  may 
be  obtained ;  and  the  line  ci  direction  is  the  line  of  the 
optic  axea.  (Hher  crystals,  which  are  called  negatiye, 
take  a  transyerse  or  equatorial  podtion.  The  latter  are 
diamagnetic  crystals. 

dmdudhUy/ar  J7mc— Senarmont  found  that  the  con- 
ducting power  of  -colloids  and  of  crystals  of  the  cubic 
system  is  equal  in  all  directions,  but  that  it  yaries  in 
different  directions  in  crystals  belonging  to  all  the  other 
systems,  exhibiting  characters  analogous  to  those  deduced 
frcnn  their  double  refraction,  coufwinable  with  the  optic 
axes  <d  the.crptal,  and  referable,  as  in  the  latter  case^  to 
axe^  of  elasticity,  or  unequal  compression  of  the  molecv^ 

Tha  ftindamental  fitet  ia  easQy  shown  by  taking  two  dioet  of 
rook-omtal,  one  cat  tnnarerae  to  the  axia  and  one  parallel  to  It 
Throom  the  centre  of  each  plate  a  email  hole 
Is  dzmed  for  the  reception  of  a  bent  wire, 
whidi  by  ineertioQ  into  the  hole  aoataina  the 
plate.  The  other  end  of  the  wire  ia  to  be  heated, 
and  the  rate  of  the  oondnction  of  the  heat  la 
rendeted  yisible  by  the  amount  of  a  thin  coating 
of  beeswax,  with  which  the  plate-  haa  bee^  pre- 
vioQ^y  coated,  which  ia  melted  round  the  central 
hole.  ItwOlbeseenthatinthetranareraealice 
the  %ix  is  melted  in  a  drcalar  form,  while  in  the 
longltodinaleUoe  the  form  is  eUiptical  (fig.  266). 
The  oondoction  ia  equal  in  all  direetionfl,  ea 
legBidB  the  tcaniTerae  axes  of  the  hexagonal 
prmn,  bat  more  rapid  in  one  direction  in  the 
tooflitadinal  dice,  and  that  direction  ia  the  line 
of  ns  optio  KBM,  In  the  oaee  of  quartx^the  two 
diameters  of  the  eUipee  are  aa  1000  to  1812. 

If  the  reffolar  diipoeition  of  the  molecnleB  of 
amorphooa  Dodiea  be  interfered  with  by  uneoual 
tensbn  or  compreerion,  the  regularity  oL  their 
power  cl  conducting  heat  is  destroyed,  ana  they 
also  show  elliptical  forms  of  melted  wax ;  and 
the  shorter  axis  of  the  ellipee  is  in  the  line  of 
preesure  or  undue  packing  of  the  molecules. 
TlhB  heat  thus  does  not  trarel  so  fast  in  this 
direction,— partly  because  it  is  spent  in  the 
heating  up  of  the  greater  number  of  molecules.  Haioe  we  might 
conclude  that  alpng  the  main  axis  of  quartz  a  smaller  uumber  or 
moleculee  are  packed  in  an  equal  space  than  along  the  tnmsrerse. 
The  following  are  the  more  important  of  Senarmont  s  results. 

1.  Crystals  of  the  tetragonal  and  rhombohedral  systwns  hare  one 
axis  of  conductivity  which  is  either  greater  dr  smaller  than  Uie 
others,  and  this  axis  comcides  with  the  main  cr3rstallographio  saaa. 
The  isothermal  surfatces  are  eUipsee  which  he  m  the  hue  of  this 
axis,  and  these  ellipses  may  be  either  elongatedjor  flattened  m 
the  direction  of  this  line.  , 

2.  In  crystals  of  the  rwht  prismatic  system'  the  isothemsl 
sorfaoea  hare  three  unequal  axes,  .which  coincide  with  crystaUo- 
graphie  axea  drawn  parallel  to  the  edges  of  the  rectangular  pnsm, 

$.  In.  crystals  of  the  oblique'  rhombic  system  the  isothermal 
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surfaces  Jiaye  three  imequid  axes,  anufctifi^  eoinoides  ^^i^  the 
horizontal  diagonal  of  the  base,  irnfle  the  otiiartwo  haye,  directions 
which  are  not  referable  to  any  law. 

4.  In  crystals  of  the  anorthic  system  the  isothermal  suxfaoes 
haye  three  unequal  axea,  all  ,with  indeterminable  positions. 

In  crystals  en  a  single  axia  there  appeaip  to  exist  no  conitant 
relation  between' the  axia  of  optio  elasticity,  whether  maximum  or 
•  minimum,  and  the  axis  of  the  ^;reatest  or  of  the  least  calorific 
oonductibility.     Thus,  of  the  mmerals  examined  by  Senarmont. 

?uartz  (+)»  ealcite  (-),  cas8iterite(+),  rutile  (+),  and  calomel 
-h)  haye  all  their  greatest  sods  of  conduotibUity  parallel  to  the 
principal  axJs;  idocrase,  beryl,  tourmaline,  and  comndnm,  all 
optioklly  negatire,  haye  on  the  contrary  their  smallest  axis  of 
oonductibili^  parallel  to  the  axis. 

In  crystals  belong^  to  the  oblique  rhombic  system  there-  ia 
rarely  coincidence  between  the  themuc  axea  and  the  axes  of  ovtic 
elasticity.  In  gypiram  and  in  liBlspar  these  lie  vg^t^  to  a  marked 
extent 

JDikaeOion  5y'^ea<.-—Li  crystals  of  those  sysl^ms  in  which 
the  molecules  are  arranged  unequally  as  regards  their  axes, 
the  amount  of  their  dilatation  when  heatMl  is  unequal  in 
the  direction  of  their  axes.  Our  knowledge  of  this  subject 
is  chiefly  due  to  Mitecherlich. 

In  crystals  of  cubio  symmetry  the'  expansion  is  equal  in  all 
directions.  The  dimetric  systems— the  pvramidel  and  hexagonalr- 
are  brought  togetiier  as  regarda  this  quality,  inasmuch  ss  toe  axea 
of  yolumetrio  change  are  m  theee  the  aame';  for.  while  theee  in 
the  pyramidal  correspond  with  the  crystsllograplkic  axes^  in  th* 
hexagonal  the  three  axea  are  the  vertical,  one  lateral  axii^  and  aa 
axislying  intermediate  to  th^  other  two  and  at  rif^ht  ancles  to  the 
first  lateral  axis.  The  expansion  along  the  principal  a£e  may  be 
either  greater  or  leas  than  along  the  otiiers;  and  m  some  minerals 
there  ia  even  contraction  along  one  axis. 

In  the  right  prismf  tio  system  the  axes  of  dilatation  correspond  to 
those  of  form.  In  the  obuque  prismatic  one  axis  eorresponas  with 
the  orthodisgonal,  but  the  others  make  angles  not  only  with  t^ 
other  cryita&ographio  axes  but,  strange  to  say,  with  the  axes  both 
of  thermic  oonductiyity  and  of  optic  eUstidty.  We  are  as  yet 
ignorant  of  the  propertiee  of  anorthic  crystals  in  this  respect 

As  a  consequence  of  this  unequal  expansion  along  different  axea, 
th^  andeeof  crystals,  other  than  thoee  of  the  cubic' system,  an 
altered  under  the  influence  of  heat  The  alteration  is  extreme  in 
the  case  of  ealcite,  where,  through  elongation  along- the  vertical 
^■ri«,  with  eome  concomitant  contraction  of  the  transverse,  the 
amrle  of  the  rhombohedric  facee  is,  when  the  crystal  is  heated 
fr^  Sr  to  2ir  R,  diminished  from  106*  6'  to  104*  6«'  2^,- 
the  form  thus  approaching  that  of  a  ciobe,  as  the  temperature  Is 
ndsed. 

Dolomite^  in  the  same  range  of  temperature,  diminisbee  4'  40^ 
In  eome  rhombohedrons,  as  of  calc-8par,the  vertical  axis  is  lengthened 
(and  the  lateral  shortened),  while  in  others,  like  quarts,  the  reveres 
is  true.  The  variation  ia  such,  either  way,  that  the  double  refrao- 
tion  is  dhninished  with  the  increase  of  heat ;  for  calc-spar  possesses 
negative  double  refraction,  and  quarts  positive.  According  to 
Fresnel  the  same  ia.tnie  of  gypsum.  The  dilaUtion  for  calc-spar, 
according  to  experiment  ia  0*001961. 

Kopp  has  shown  that  in  the  carbonates  of  lime,  magneeia,  iron, 
manMneee,  aadsina  which  are  nearly  the  same  in  the  an^eof  their 
crystals,  the  yertiod  axis  ia  shorter  the  greater  the  atomic  volume 
And  since  heat  diminishes  the  densi^,  snd  therefore  necessarily 
inoreeses  the  volume,  the  axis  a  should  be  lengthened  by  an  increase 
of  temperature,  aa  ia  actuaUy  tiie  case.  He  has  detormmed  W  ad- 
eolation  that  the  change  of  angle  f^om  82*  to  212*  should  be  T  S7  . 

Although  in  the  neater  number  of  cases  the  vsriationa  are  so 
small  as  to  be  scarcely  measurable,  yet  they  may  be  suflieient  for 
eatablishing  a  difference  between  substances  which  have  identical 
geometric  forta  while  belonging  to  different  systems  of  crystallisa- 
tion. The  angle  of  a  rhombohedron  might  at  a  certain  temMntnre 
be  90*,  and  so  coincide  witii  a  cube;  but  that  sngle  woifld  in  a 
rhombohedrtm  change  whenever  the  temperature  altered,  whde  the 
angle  of  a  true  monumetric  cube  is  constant  at  all  temperatorea. 
The  increese  in  volume  and  diminution  in  density  which  generaUy 
result  fronn  heating  a|e  always  accompanied  by  a  chan«  fii  opti«l 
prop«ti?s.  In  trimotrio  crystals^  where  the  piincipal  mdioes  altar 
unequaHy,  the  change  aflecte  the  amount  of  diveigence  <>»  ™V0P«« 
axea.  14*  amount  of  alteration  in  gvpsum,  when  the  divergence 
is  diminished,  is  extreme.  At  the  ordinary  temperature  the  angle 
of  the  diveigence  of  the  optic  azee  which  he  in  the  jOane  of 
symmetry  is  about  90*  for  red  light;  when  heated  to  177  it  is 
£minished  to  0*,  and  for  the  moment  the  crystal  sOTears  to^be 
uniazaL  When  more  highly  heated,  the  axes  agam  diverge, J)ut 
in  a  plane  at  right  anglea  to  the  original  one,  and  in  dooUng  these 
changes  take  place  in  reverse  order.  In  berytes  and  celestme  agun, 
the  alteration  in  the  angle  of  the  optic  axes  is  a- divergence  when 
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TheM  <diAnustm  an  of  Uto  kizMiB^-(l)  liaidnecs^  (S) 
teoadtj,  (3)  elostioity,  (4)  cleftTsg^  (5)  frM(^  All  may 
be  ooBsidered  ••  related  to  the  power  of  resisting  attempts 
ta  aepenite  one  part  from  another. 

1.  iTonAMM.— A  barder  body  is  diBtrngmshed  &om  a 
softer,  either  by  attempting  to  aciatch  the  one  with  the 
other,  or  by  trying  each  wi£  a  file.  Each  of  these  methods 
is  used  by  the  mineralogist  in  determinuig  the  hardneKS 
of  the  species,  thoo^  the  latter  is  in  most  cases  to  be 
preferred.  Both  methods  should  be  employed  when 
practicable. 

Certain  TarietiM  of  tomt  mineimli  ffire  a  low  Juurdnaaa  ondor  the 
aie,  owing  either  to  impnritiee  or  imperfect  agmgation  of  the 
particles,  while  thej  scratoh  another  mineral  npon  which  a  file  wonld 
We  no  effect,  ahowing  that  the  particles  of  the  first  are  hard,  though 
looaelj  aggregated.  Chia8tolit^  spinel,  and  sapphire  are  common 
examples  of  this.  When  the  mineral  is  too  hard  to  be  impressed  hj 
a  file,  the  peeoliarity  of  the  grating  sound  will  snffice  for  the  prao- 
tised  ear* 

Mohs  intzodneed  a  scale  of  hardness,  consisting  of  ten  minerals, 
trhich  gradoally  increase  in  hardness  from  1  to  10.  The  intervals 
betweei^iS  and  8  and  5  and  6  are  larger  than  the  others.  Breithanpt 
has  therefore  introduced  another  degree  «of  hardness  between  each 
of  the  abore,  and  thus  his  scale  consists  of  twelre  minerals. 

The  scale  is  a»  follows  :— 

1.  Talc,  common  laminated  light  green  Ttriety* 

2.  Oypsnm,  a  crystallised  yariety. 
8*5.  Mica  (mnscoTite). 

8.  '  Calcite,  transparent  Tarietr. 
4.     Fluor-spar,  crystalline  yariety. 
6.     Apatite,  tran^[»arent  Tarietj. 
5*5.  Scapolite,  crystalline  rarietj. 

6.  Felspar  (orthoclase),  Hhite  cleaTahle  yarlety. 

7.  Quartz,  transparent 

8.  Topaz,  transparent. 

9.  Sapphire,  clearable  yarieties. 
10.     Diamond. 

If  the  file  abrades  the  mineral  under  trial  with  the 


No.  4,  and  produces  an  eqnal  depth  of  abrasion  with  the  s^e  force, 
its  hardness  is  said  to  be  4;  if  with  more  facility  than  4  but  less 


than  5,  the  hardness  may  be  41  or  4^,  written  in  decimals  4*25,  4*5. 
Seyeral  suceeasiye  trials  should  be  made  to  obtain  certain  results. 

The  use  of  the  file  is  acquired  with  very  little  experience ;  usually 
a  single  trial  is  suflident  Care  must  m  taken  to  apply  the  file  to 
edges  of  equal  obtuseness.  That  part  also  of  the  specimen  should 
Im  selected  which  hss  not  been  altered  by  exposure,  and  has  the 
highest  degree  of  transparency  and  compactness  of  structure.  The 
pressure  for  determination  should  be  rather  heayy,  and  the  file 
should  be  passed  three  or  four  times  oyecthe  specimen. 

Where  the  scale  of  hardness  is  wanting,  or  a  first  rough  deter- 
mination  is  sought,  the  following  experiments  may  senre  :— 

EyexT  mineral  that  is  scratched'by  the  finger-nail  has  H.  —  2*5  or 
Imb.  Minerals  that  acratch  copper  naye  H.  >-  8  or  more.  PoUdied 
white  iron  has  H.  -  4  -5.  Window-glass  has  H.  -  5  to  5  '6.  Steel 
point  or  file  %s  H.  — 8  to  7  ^  hence  eyery  mineral  that  inll  cut  or 
scratch  with  a^od  penknife  has  H.  less  tnan  6.  Flint  has  H.  ^  7, 
and  only  abom  a  dozen  minerals,  including  the  precious  stones  or 
gems,  are  hardlr. 

Many  specimens  present  different  degrees  of  hardness  on  dis- 
similar faces;  as  an  examnle  of  which  we  mention  eyanite  and 
mica.  This  is  coUfined  to  tne  inequilateral  primary  forma,  and  like 
the  aimilar  difference  of  colour,  lustre,  Ice.,  finda  a  ready  exphtna- 
tion  in  the  the^  of  their  formation;  unlike  faces  are  the  result  of 
the  action  of  a  pdlar  force  acting  along  unlike  axes. 

This  difference  in  iaoes  parallel  to  unlike  azea  may  be  peroeiyed 
in  nearly  all  caaes,  when  the  methoda  of  trial  are  sufficiently 
delicate.  Huygens  ohoeryed  long  ago  that  the'  deayage  lace  of  a 
crystal  of  cale-spar  differed  in  hsrdness  from  the  other  &ces  ;  and 
eyon  in  a  monometrio  crystal  it  has  been  found  that  tiie  faces  ol 
the  cube  and  octahedron  are  not  exactly  alike  in  this  respect 

2.  TeiMici^.— Solid  minerals  are  said  to  be  brittle^ 
aectile^  malleaUe^  flexible^  or  elastic : — 

1.  Briitte,  when  parts  of  a  mineral  separata  in  povdiT  or  grains 
OB  attempting  to  cut  it ;  as  bairte,  calo-tpor. 

1  SedfU,  when  pieces  nay  be  cut  off  witii  a  fadfo  wHhoiit  fall. 
fogto  powder,  but  still  the  mineral  polyvlaaB  xaAn  a  hammer; 
as  Dmeite,  gypauuL 

8.  MMmSU,  when  slicsi  may  be  cut  cfl^  ad  these  sUoas 
flatten  out  under  a  hammer ;  as  natiye  gold,  aatlya  oopper. 

4.  FUkHU.  when  the  mineral  will  bend  and  rsmam  bent  alter 
fti^|i4i»|f  f«i^  U  lW)OTed ;  aa  flgrpsun,  ^phits,  tal«, 


&  ZlnutUk  fdisa  after  boCng  bent  It  iKH  spring  bade  to  its 
original  posulon;  asmloa. 

A  liquid  is  said  to  be  waoom  when,  on  poming  it^  the 
drops  lengthen  and  appear  ropy;  as  petrdeonL 

&  XUutioity, — ^Investigations  on  this  proper^  hare  not 
to  anr  extent  been  entered  upon.  The  unequal  elasticitj 
of  muike  faces  of  crystals  has  been  shown  bjSaTsrt  in  his 
aooustic  investigationsi  and  he  was  able  to  distinguish  the 
rhombohedial  frwod  the  other  faces  in  the  pyramid  of  quarts 
crystals ;  he  also  diowed  that  the  figures  formed  upon 
vibrating  plates  of  crystals  were  directly  connected 
with  their  optic  axes.  Biilne,  by  measuring  the  amount 
of  recoil  of  a  sphere  of  caldto  when  strudk  at.  different 
points  by  another  of  rock-crystal,  found  that  the  elasticity^ 
as  thus  measured,  was  greatest  along  the  line  of  the  optic 
axis,  and  least  in  directions  at  right  angles  to  it.  He  also 
found  that  points  which  lay  intermed^pite  between  the  main 
and  the  transverse  axes  were  most  indented  by  the  blows. 
This  goes  to  show  that,  although  there  may  be  fewest 
molecules  arranged  along  the  lines  of  the  transverse  axea^ 
yet  cohesion  operates  with  greater  intensity  along  these 
than  in  intermediate  directiona 

When  the  tenacity  of  a  mineral  ib  overcome  by  an  over- 
whelming amount  of  traction,  or  its  elasticity  by  a  sudden 
shock,  its  parts  are  separated,  either  in  flat  and  continuous 
surfaces,  or  in  surfaces  which  are  irregular  in  the  extremcL 
The  first  of  these  modes  is  termed  cleavage^  the  second 
fracture.  In  those  substances  in  which  cleavage  exists  it 
IB  found  that  the  planes  or  directions  along  which  it  takes 
place  lie  in  certain  strictiy  definite  positions  to  one  another 
and  to  the  axes  of  the  crystal  They  show  not  the  smallest 
tendency  to  a  transition  or  gradual  passage  into  the  other 
directions  of  greater  coherencee 

-4.  Cleavage. — ^The  number  of  these  parallel  cleavage- 
planes  is  altogether  indefinite^  so  that  the  only  limit  that 
can  be  assigned  to  the  divisibility  of  some  minerals,  as 
gypsum  and  mica,  arises  from  the  coarseness  of  our  instru- 
ments. .These  minima  of  coherence,  or  deavage-planes,  are 
always  parallel  to  some  face  of  the  crystal;  and  similar 
equal  minima  occur  parallel  to  every  other  face  of  the  same 
form.  Hence  they  are  always  equal  'm  number  to  the  faces 
of  the  form,  and  the  figures  produced  by  cleavage  agree 
in  every  point  with  true  crystals,  except  that  tiiey  are 
artificial.  They  are  thus  most  simply  and^  convenienUy 
described  by  tihe  same  terms  and  signs  as  the  faoss  ol 
crystals. 

Some  minerala  dsavs  in  seyetal  directions  parallsl  to  the  fiMis  of 
different  forms,  but  the  deayaoe  is  geneiilly  noie  saaQrobtsined 
and  more  perfect  in  one  directfon  than  in  um  othsrsi  This  ooair 
plex  deayaoe  is  well  seen  in  calo-spar  and  fluor-spar,  and  yeiy 
remarkably  m  zinc  Uende,  where  it  takes  place  in  no  less  than  six 
directions.  As  in  each  of  these  the  dirision  may  be  indefinitely 
continued,  it  is  clear  that  no  lamellar  stmcturs  in  any  proper  ssnss 
can  be  asdgned  to  the  mineraL  All  that  can  be  afflnnea  is  that 
contiguous  atoms  have  less  coharenee  along  a  direction  normal  to 
theeeplanea  than  in  other  directiona.  When  dekyagetakto  place  in 
three  directions,  itcf  oourse  producee  a  perfect  cr^tal  form,  ftwa 
which  the  system  of  crystallisation  and  angular  dimimskais  of  ths 
species  may  be  detarminsd ;  it  is  thus  Mian  of  vary  grasl  Im* 
portanoe. 

The  common  deayage  in  the  difbrnitajstema  Is  as  follows,  thoasof 
most  frequent  oocumnce  bdagin  italios :— (1)  In  the  cnbie  systsB, 
OdaKtdnd,  0,  along  the  frcea  of  the  octahedron ;  Buaheini, 
oDOeo,dongthoseofthecnbe:8ndDodaoahedral,  obO.  (S)  la  the 
tetragonal  system.  Fyrsmidal,  P,  or  aP«o  iFHimaHe,  obP,  or  obP»  : 
or  Baml,  OP.  (8)  In  tho  hexagonal  system  with  holohadral  fbfB», 
Pyiamidd.  P.  or  PS  ;  PrttmaSe,  o»P,  or  obPoo  ;  or  AuBi,OP:  with 
rhombohedral  forma,  akomjbohedral,iL;  Prismatie,  oiB;  or  JtsasJ; 
OR.    (4)  In  the  tight  pilamatio  system,  Pyiamidal,  P;  /irfawsifs, 

obP;  ICaerodomatio  or  Biachydomatic  ?«  or  P» ;  AmsI,  OP; 
Maerodiagonal,  oiP»  ;  or  BraekfdioMmal,  obI^co.  (6)  In  ths 
obUquapittmatioqrstm,Handp7ramiad,P,or-P;A'iisMi<<flb  oiPs 
Olinodomatic,  Vm  ;  Htmidomatlo,  P*«  or-P*«';  AhbJ;  OP; 
Orthodls|enaI,  o»Pie  ;  cr  OWwctWsfBmil,   eiP*«.    (6)  In  the 
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axwrtiWc  ajBtem,  HamipricniAtie,  wF,  or  ooP ;  Hemidoin«tio  either 
Aloog  tike  macrodoine  or  the  brftchydome:  BamU,  OP ;  Maaodiegonal, 
<»^^inBraa^{agmua,  <»fp, 

In  some  mmerals^  as  mica  and  gypsom,  the  cleavage  is 
readily  proeored;  these  may  be  held  in  the  hand  and 
divided  by  a  knife.  Others  only  deaTe  with  more  or  less 
diffieolty ;  these  mnst  be  placed  on  a  finn  snpport  resting 
on  lead^  folded  paper,  or  doth,  and  a  sharp  blow  strack  on 
a^bisel  aralied  in  a  proper  direction^  This  may  often  be 
Moertuned  by  eiamiTiing  the  specimen  in  a  strong  light. 
Bometimes  it  is  necessary  to  sal^ect  them  to  eztremfr -com- 
pression in  a  vioe.  Soine  of  the  hardest  sabstuicee  hay  e 
not  only  a  perfect  bat  a  facile  deaYage, — as  endase^  ^^'SH^ 
and  diamond;  many  of  the  softest  spedes  hare  -nona  The 
planes  prodnc«d  also  yaxy  mndi  in  their  degree  of  perfection, 
being  highly  perfect  in  som^  as  mica  and  calo^par,  and 
imperfect  in  others,  as  garnet  and  qnarts.-  In  ift  yery  few 
crystalline  minerals  deayage-planes  can  hardly  be  said  to 
exist. '  Qeayage  must  be  carefully 'distingniahed  from  the 
planee  of  union  in  twin  crystals,  and  the  diyision-planes  of 
lAminffy  minerals. 

6.  Fradw^ — ^This  is  the  inegular  manner  in  whidi 
substances  may  be  broken. .  Eren  minerals  possessed  of 
deayage  may  be  fractured  in  other  directions;  but  in 
amorphous  bodies  fracture  alone  occurs.  The  following 
varieties  of  fracture  occur,  and  are  hi^y  diaracteristic: — 
1.  Oon^otdal,  almoet  typicd  of  amorphoas  bodies,  bat  oocae* 
tbnallT  ieea  in  cxyetdi.— roanded  cayities,  more  or  leee  deep..  The 
name  is  taken  from-  the  Teaemblanoe  to  the  soooeaaiTe  linea  of 
intetropted  growth  in  a  hiyalye  aheO.  Been  in  Hint,  obaidian, 
aaphdt.  In  ealoite  the  diieetion  of  this  fraotue  is  intermediate  to 
'  Um  i^ee  of  the  mlneral'a  deaym. 

i.  39m,  whenthe  soifaoe  ti  naotois  is  smooth  sad  free  from 


CHEiaGAL  FbOFBBXXSB  or  MXSEBJOJL 

Ir^hmoe  ^  Chmicai  Competition  on  ths  SasUrwd 
CharaOen  of  JftiMfa&.— That  the  diaracters  of  a  oomr 
poimd  must  to  a  certain  extent  depend  on  those  of  its 
component  dements  seems,  as  a  general  propodtion,  to 
admit  of  no  doubt.  Hence  it  might  be  supposed  posdUe 
from  a  knowledge  of  the  oompodtion  of  a  muMnl.to  draw 
condudons  in  ref eren<^  to  its  form  and  its  other  properties ; 
but  practically  this  has  not  yet  been  effected. 

The  distinction  between  the  mineralising  and  mineraliahis  or 
the  forming  and  formed  dementa  Uea  at  the  foundation  of  all  ndi 
inqniriea.  -Certain  dementa  in  a  oomponnd  apparently  exert  mete 
than  an  egnd  ahare  of  inflnenoe  in  determinxnff  its  phyaitel  p>o- 
j^ertiee.  Ana  the  more  important  non-metaUio  dements,  aa  9>7gn, 
aolphnr,  diloiine,  flaorise,  are  remarkable  for  the  infoenoe  they 
eiert  on  the  diaraeter  of  the  compound.  The  adphoiets,  for 
example,  haye  more  dmilaiity  among  thomsdyea  than  the  yuioos 
oomponnda  of  one  and  the  same  metalwith  the  non-metallic  bodiea. 
Stm  more  genetally  it  would  appear  that  the  deotro-negaiiye 
dement  in  the  oompound  ia  the  most  influential,  or  exerta  the 
greatest  degree  of  actiys  foimhig  power.  After  the  non-metallio 
dementa  the  brittls^  easQy  ftisible  metals  rank  next  In  power ;  then 
the  ductile  ignoUe  metals;  then  the  noble  metals ;  then  the  brittle. 
difllodUy  fusible;  and,  last  of  all,  the  metals  of  the  earths  and 


8.  v8m^  when  the  aurfaoe  of  friotore  is  rugged,  with  numerous 
small  eleyations  and  depreasions. 

4.  SplinUrf,  when  coyered  with  amall  -wedgsdttped  aplintera. 
&  ffoMy,  when  the  deyations  are  disip,  dightly  bent^  or 

jagsedf  ae  broken  iron. 
6b  AfftAy,  when  it  ahowa  only  fine  dust 

Tatte,  Odow^  Tou^ 
TatU  bdongs  only  to  sduble  mineral    Hie  difibrant 
kinds  adopted  for  reference  are  as  foUows ': — 

1.  .iiMN0wK,  the  taste  of  blue  TitrioL 

.%  BwtdUk  MtrimiU,  taste  of  dum. 

S.  AsMm,  taste  of  common  sdt 

4.  ^Oo/iM,  taste  of  soda. 

ft.  OmUr^,  taste  of  sdtpetre. 

t,  BtiUr,  taste  of  epeom  sdta. 

"7.  ■  Somt^  taste,  of  sulphuric  add. 

8,  JSmjftnt,  taste  of  sd-ammoniao. 

0.  UddUic,  taate  of  nno  sdphate. 
Odour.— Excepting  a  few  gaseous  and  soluble  spedes, 
ipift«r#^«  in  the  dry  unchanged  state  do  not  giye  off  odour. 
"Bj  friction,  moistening  with  the  breath,  and  the  eliminar 
tion  of  some  yoUtile  ingredient  by  heat  or  acids,  odours  are 
sometimes  obtained  which  ape  thus  designated : — 

1. '  JUiaottmtt  the  odour  of  garlic  Friction  of  araenicd  iron 
didts  this  odour;  it  may  also  be  obtained  from  any  of  the  arseniod 
onaorsdtsbyme^nso^heat  ^, ,.     mui 

5.  Hont-rtOUk  odowt  the  odour  of  decaying  horse-iadidi.  This 
odour  is  strongly  peiodyed  when  the  ores  of  adenium  are  heated. 

8.  A»^A«roiis.FMMian1rillelidt  this  odour  from  pyntee,  and 

lieat  from  many  adphurets. 

4.  -Khmtiume,  the  odour  of  bitumen. 

ft.  fetid,  the  odour  of  sulphuretted  hydrogen  or  rotten  eggs.  It 
ia  didted  by  friction  from  eome  yarietiee  of  qurtz  and  limestone, 

5.  ArgOUummt,  the  odour  of  moistened  day.  It  ia  obt^ 
from  serpentine  and  some  dlied  minerde  after  mdstening  them 
with  tiie^reatii ;  othen.  as  pyraraiUite.  afford  Itj^JJ****^, 

7.  .Rn»yfwma«fi  or  oeosifc    Quarts,  when  two  portiona  strike 

>iie  another.  .  ,    ,  , 

ToMdL — Some  minerals  are  distingmdied  by  a  greasy 
ledinft.  as  tak;  others  fed  smooth,  as  cdedonite;  others 
xnea«.  like  day;  otters  cold.  This  kst  charadw  distin- 
ffSSes  true  gems  from  thdr  imitations  mglaw.  Some,m 
▼JTtTO  «f  tbdr  hygroBcopio  nature,  adhere  to  the  tongue. 


OeneraUy  eadi  diwniff*-^  substance  orystallixes  only  in  one  form  or 
aeries  of  fonns.  Some  substances,  howeyer,  show  dimorphinn,  or 
oystallise  in  two  forma,  and  thus  may  compose  two  or  more  minenle. 
Tnus  sulphur,  which  in  nature  usually  ciystalliaee  in  theridit 
prismatic  lystiam,  when  mdted  forms  oblique  pirisnatio  oiystda. 
Oarbon  in  one  fonn  ia  the  diamond,  in  another  graphite;  carbonate 
of  lime  appears  as  cdc-spar  and  as  aragonite :  the  bisdphuret  of  iron 
as  pyrite  and  as  maroasite.  An  example  of  trimorphism  occurs  in 
titanic  add,  forming  the  three  distinct  spedee  anatase,  rutile^  and 
brookite.  It  ii  remarkable  that  of  dimorphic  mineiab  one  form  is 
almost  always  right  prismatic;  thus:— 


CnaaU,  taiortUk 


Ceteiper,  benfonsL.............. 

flneennWe.      do.     ..^,.,^,^.,. 


,  ArasonM*. 
.  LeShfflite. 


} 

Fyntiuito,ii|^ 

Cspittei  eol 


ti  eQ]nC*M 


Seunnonttte,  oaMeM. 
Tlftllei  4n.  .. 

BttiiiiwUb«rfftte,do... 


...  Clialeotrlddte  (0 
...  Vetonf-"- 
...Ibrau 


.  Chlouthttei 
.  AomthSte. 
.  Dtophorite. 
.  Snlphvr. 


Eren  the  temperature  at  which  a  substance  erystallixes  influences 
its  forms,  and  so  ftr  its  oompodtion,  as  seen  in  aragonite,  Glauber 
sdt„  natron,  and  borax. 

Itomorphum, — Still  more  important  is  the  do<ftrine  of 
isomorphism,  designating  the  frkct  that  two  or  more  simple  or 
compound  substances  crystallise  in  one  and  the  same  form,  or 
often  in  forms  which,  though  not  identical,  yet  approximate 
yery  dosdy.  This  similarity  of  form  is  generally  combined 
with  a  similarity  in  other  phydcal  and  in  diendcal  properties. 
Among  minenJs  that  crystallize  lu  the  tesseral  system, 
isomorphism  is  of  course  common  and  perfect,  there  bdng 
no  diyerdty  in  the  dimendons  of  the  primary  form ;  but 
for  this  yery  reason  it  is  generally  of  less  interest  It  is  of 
more  importance  among  crystals  of  the  other  systems,  the 
yarious  series  of  which  are  separated  from  eadi  other  by 
differences  in  the  proportions  of  the  primary  form.  In 
these  perfect  identity  is  sddom  obseryed,  but  only  yery 
great  similarity. 

The  more  important  isomorphic  substances  are  dther  simple  sub- 
Stancea,  as  (1)  iluorine  and  chlorine;  (2)  sulphur  and  adenium;  (8) 
arsenic,  antimony ;  (4)  cobdt,  iron,  nickd ;  (6)  copper,  sOrer, 
mercury,  gold  (T);    or  oombinations  with  olcjgfm,  as  (6)  Uum, 

ia,  and  the  protoxidee  of  iron,  ^^J^^^^>^)  ""^JS; 

as  of    iron;^  '^       " 


chromium,  and  dnmins;  (8) 
phosphoric  add,  Tanadic  iwid,  arsenic  add;  (9)  snlphuri&  odsnk, 
cluomio  acids;  or  combinations  with  sulphur,  as  (10)  sdphuiet  a 
iron  and  of  rino;  (11)  sulphuret  of  antimony  and  o!  aisenie;  (M)  sd- 
phuret  of  lead,  of  copper,  and  of  sarer.  These  substances  are  named 
yicarioua  from  the  singular  property  that  in  chemicd  eompoinda 
they  can  mutually  replace  eadi  other  in  definite  proportiona,  and 
yery  often  without  producing  any  important  change  in  the  form  or 
other  physicd  propertiee.  But  there  are  numerous  instanoea  among 
the  sOioatea  where  the  mutud  repUcement  of  the  isomorphic 
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bodiet,  eipeciallv  when  the  ozidft  of  the  heary  metale  eorae  in  the 
room  of  tne  earth*  and  alkalies,  ezerte  a  most  eesential  inflaenoa  on 
the  external  aspect  of  the  species,  particnlarlj  in  regard  to  eoloar, 
■peeifie  gravity,  and  transparency.  The  ranetiet  of  hornblende, 
angite,  samet,  epidote,  and  many  other  minerals  are  remarkable 
proofs  of  this  influence.  This  intermixture  of  isomorphic  elementi 
confer*  many  Toloable  properties  on  minerals,  snd  to  it  this  depart- 
ment of  nature  owes  much  of  its  variety  and  b^nty.  Without  the 
oeeaaional  preeence  of  the  eolodring  substanoea,  especially  the  oxides 
of  iron  and  manganese,  the  non>metaIlic  eombinations  would  have 
exhibited  a  very  monotonous  aspect.  It  Is  also  remarkable  that  in 
some  silicates  the  substitution  of  a  certain  portion  of  the  metallic 
oxides  for  the  earthy  bases  seems  to  be  almost  a  regular  occurrence; 
hrhilst  in  others,  as  the  felspars  and  seolitee,  this  rarely  happens. 
This  fiet  is  alio  of  great  economio  interest,  as  drawing  attention  to 
important  elements  often  combined  with  others  of  less  Tslue.  Thus 
iron  oxide  and  chrome  oxide,  sulphnret  of  copper  and  sulphuret  of 
iilTer,  nickel  and  cobalt,  may  be  looked  for  m  connexion.     Tbe' 


general  chemical  formula  for  such  compounds  is  formed  by  wiMag 
S  (-radical  or  basis)  for  the  whole  Isomorphie  elsments:  and  In 
special  instances  their  signs  are  placed  one  below  the  otner,  oon> 
nected  by  a  bracket,  or,  ss  is  more  oonrenientt  tie  snflnssil  1« 
braoksts  one  after  the  other  separated  by  a  ooninw.  Tknn  tba  ftno- 

ral  sign  for  the  gsmst  Is  lK,8i,-l-1i  Si,  whieh,  whsn  fully  supsssss il^ 

becomes  (Ca»  f*^  Hg^  itn,)  Sit+(Ai  S^  ^)Si;  sadtMamtasnl 
forms  many  Tsrieties  as  tbe  one  or  other  element  prapmideiatsft 

Of  the  forms  special  to  similar  groups  of  atoms  the  mora  notablg^ 
are — the  eubio  system,  special  to  metals  proper,  and  binary 
compounds  ss  protoxides  and  haloid  salts;  the  tatngonst  t9 
binoxidee;  the  rhombohedral  to  carbonates;^  the  bssuJsDnat  t* 
sesquioxides  snd  nhosphatee  and  their  isomofphs;  th«  piiaMlti^ 
to  sulphates  and  tneir  isomorphs. 

The  isomorphism  of  minerals  goes  ss  a  whole  to  show  that  form 
depends  on  the  number  of  molecules  present,  and  is  oompanttTs^ 
little  influenced  by  the  nature  of  the  molecules  thsmasl?ai» 


DESCRIPTION  OF  MINERAL  SPECIES. 


The  arrangement  adopted  in  the  following  description 
of  mineral  species  is-  chemical  Simple  substances  are 
considered  firsts  in  the  order  of  their  quantivalence,  then 
binary  compounds,  and  lastly  those  of  mote  complex 
structure.  Our  limits  permit  of  the  briefest  notice  of 
the  less  important,  in  order  that  more  space  may  be  avail- 
able for  the  delineation  of  the  characteristic  and  transition 
forms  of  such  as  go  to  constitute  the  more  important  rock 
masses. 

The  following  abbreviations  are  used : — H.,  hardness  ; 
O.,  specific  gravity  (distilled  water  at  60*  Fahr.  and 
barometer  30  inches— 1);  cl.,  cleavage;  soL,  feoluble , 
s.  [b.  or  n.]  acid,  sulphuric  [hydrochloric  or  nitric]  acid ; 
B.B.,  before  blowpipe ;  oz.,  oxidizing ;  red.,  reducing ;  c.c, 
chemical  composition  ;  com.,  combination. 

In  the  chemical  formuha  barred  letters  express  two 
equivalents,  and  the  dots  over  the  symbols  indicate  the 
combination  with  them  of  as  many  equivalents  of  oxygen 
as  there  are  dots. 

In  the  symbolic  notation  the  several  faces  of  crystals 
are  separated  by  semicolons,  and  the  constituent  members 
of  combinations  by  commas.  The  lettering  on  the  faces  of 
the  figures  is  for  the  most  part  that  adopted  by  Miller, 
[n  the  enumeration  of  crystal  forms,  that  which  is  typical 
of  the  mineral  is  placed  first 

8IKPLF  S(7BSTAKCES. 

1.  Snu^nun,  8. 

(a)  Right  prismstic.  P  (p)  poUr  edgee  106*  SS',  84*  58',  middle 
„-edge  148*  IT  ;  oo?  101*  68* ;  OP  (c);  \?{t)  ;  ?•  (»).  CrysUls 
^pyramidal,  single  or  in  druses  ;■  also  stalactitic,  disseminated, 
a;  and  pulverulent  CI.  basal  and  odP.  H. -1*6  to 
|2-5;  O.-I-fi  to  2  1.  Fracture  conchoidal  or 
f^splinteiy;  brittle,  sectile.  Lustre  resinous,  streak 
4^and  colour sulnhuryellow,  passing  into  red,  bro4rn, 
Sor  green.     Sublimes  in  the  dosed  tube.     ~ 


Fig.  257. 


gor  sreen.     Sublimes  in  the  doeod  tube.     Fuses  a 

•^  little    abore    the   temperature  of    boiling    water. 

!>  fakes  fire  st  518'  F.,  and  burns  with  a  pale  blue 

25  flame  with  odour  of  sulphurous  acid.     dc. :  pure 

^sulnhur,  occasionally  mixed  with  traces  of  selenium, 

ana  when  smorphoas  with  clay  or  bitumen.     Found 

chiefly  in  Tertiary  strata.     Localities:  Oirgenli  in 

Sicily,  with  celestine  ;  Conil  in  Spain  ;  Bex  m  Swiuerland  ;  Cracow 

in  Poland ,  deported  from  het  springs  in  SolfaUra  near  Naples ; 

from  hot  springs  in  Iceland  ;  from  sulphur  springs  in  New  York  ; 

and  in  cavitiea  of  decomposfaig  galena,  cinnabar,  and  pyrites  at 

several  localities. 

(b)  Oblique  prismatic.  The  crvstals  of  volcanic  sulphur  itre  of 
this  form  ;  they  occur  in  the  neighbourhood  both  of  extinct  and  of 
recent  volcanoes.  They  are  slender,  needle-shaped,  and  interlacing, 
and  hare  generally  more  or  loss  of  a  red-brown  tinge.  Oxhaveer 
and  Cape  Reykianee  in  Iceland,  Sidly,  and  the  Tulcanoes  of 
the  Pacific,  the  Chilian  Andes,  and  California  yield  this  variety. 
2.'  SXLXHSITLPHVE,  S.Se. 

•^ke  sulphur,  but  reddish  brown  to  oranso-yellow.  fi.  B.  bums 
with  fumes  of  eelcnious  add  mixed  with  the  sulphurous.  Found 
in  the  crater  of  Yolcane  in  the  Lipari  Islandau  and  Kilauea  in 
Hawaii. 


8.  SxLXiriuii,  8e. 

H.  -2 ;  0.-4*8.  Brownish  blsek  to  laad-grey ;  thfai  iplintera 
tranalucent  and  red.     From  Culebras  in  Msziea 

4.  TiLLuaiux,  Te. 

Rhombohedral ;  B  86*  B<f,  In  minute  hexagonal  prismiL  witK 
ksal  edges  replaced ;  usually  masdve  and  granular.  CL  lateral 
perfect  basal  imperfect  H.  - 2  to  2  5 ;  G.  -  6 -1  to  6*8.  Tin-whits; 
eeetile.  Co.:  tellurium  with  a  little  cold  and  iron.  Occurs  at 
Facsebaya  near  Zalathna (TransylvaniaJ,  and. in  several  mines  in 
Boulder  county,  Colorado ;  masses  25  lb  in  weight  have  been  obtsinsd 
there. 

5.  AassKic,.A8. 

Rhombohedral:  ft  85*  86'  (fig.  258).  TTsnally  In  botryoidal  1-3 
investing  masaee  composed  of  numberless  layers.  The  stmetare  is  3. 
fine  granular,  rarely  columnar.   H.  — 8*5 ;  O.  —  57  to  5*98.  CL  bassL  ;<• 

Colour  black  and  dull,  but'when  freah  broken  very     ^ 

splondont  and  sUver^white ;  fracture  uneven, 
when  rubbod  or-  heated  gives  out  a«  ffarlie>like 
odour.  B.B.  volatile,  with  formation  of  white  fumes. 
C.c. :  arsenic,  with  some  sntimony,  and  traces  of  ^"Tj — TTJ^  3 
iron,  silver,  and  gold.  Andreasberff  in  thci  Han,  '^*  *^^  S 
Annaberg,  Sohneeberg,  Freiberg,  Joachimsthal,  Allemont  (Dan-g. 
nhin4),  Kongsberg  (Norwav),  t^e  Altai,  Chili,  Pebble  mine  (Dum'P 
friesshire),  l^ndrum  (Perthsiiire). 

6.  Aktimomt,  Sb. 

Rhombohedral ;  R  87*  85' ;  but  Tsrely  crystalliiad,  generally  in 
foliated  or  granular  maasea.  CI.  basaL  H.  -8 ;  0.-6*6  to  6*8.  T^ 
white,  with  slight  yellow  Umiah.  Brittle  and  sectila.  B,B,  eaeOy 
fusible;  volatilixee,  and  ou  charcoal  leaves  a  white  deposit  burning 
with  a  pale  flame.  Found  at  Andreasberg;  Pnibram.  (Bohemia), 
Sala  (Sweden),  Allemont  Sonthham  in  East  Canada,  and  Bomsa 

7.  ALLiMoxTm,  SbAS|. 

Hexagonal,  spherical,  reniform,  and  investinff.  H..-  8  '5  ;  O.  -  6 1 
to  6*2.  Lustre,  when  fresh,  metallic  Tin- white  to  lead-crey,  but 
with  a  blue  or  brown  tarnish.  B.B.  strong  odour  of  garlic,  with 
residuum  of  oxide  of  antimony.  C.c:  antimony  87*85,  arsenie 
62*15.  Almost  dws/s  in  curved  foliated  laminc.  Occurs  at 
Allemont  Pnibram,  Schladming  in  Styria,  Andreaaberg. 

8.  Bismuth,  Bi. 

Rhombohedral ;  R  87*  40*.  CrystaU,  R,OR,  generallv  distorted: 
also  reticulated,  spear-head  twins,  or  arborescent ;  aleo  diaMminated 
and  granular.  CL  basal,  perfect  H.  -  2  '5  :  6.  -  9  -6  to  »  8.  Brittia 
abd  sectile.  Reddish  white,  often  tamishcdgrey,  brown,  or  blnef 
B. B.  easily  fusible,  even  in  candle  flame,  l/olatilizes  ou  charcoal; 
leaving  a  dtron -yellow  crust.  Sol.  in  n.  acid  ;  solution  pre- 
cipitated when  thrown  into  water.  Occurs  in  gneise  and  dau 
slate  in  veins  and  disseminated,  along  with  ores  of  cobalt,  silTcr; 
lead,  and  zinc.  Alva  in  Stirlin^hire,  Cumberland,  Devonshire 
and  Cornwall,  Schneeberg,  Manenberg,  JoachimsUisl,  Bieber, 
Uodum  (Norway),  Falun  (Sweden),  Boliria. 

0.  TsLLvnio  9UMUTH,  BifTe,. 

Bismuth  52,  tellurium  48.  Virginia,  Dahlonega  in  Ckorgia,  Mon- 
tana.    A  variety  with  7  |isr  cent  of  selenlnm  and  H.— 2.alad 


10.  TBTRADTiim,  BifTe^. 

Rhombohedral;  8R  68*  lO'.  Almost  always  twins  of  8R  and 
OR,  with  the  faces  of  OR  at  88*.  CL  basal,  perfect  Sectile,  and  thia 
lamiuK  flexible.  H.«-l  to2;0.-7*2to7'5^  Steel-^y.  B. & 
fuses,  yidding  a  grsin  of  metal  which  ultimately  volatilizea.  SoL 
in  tt.  scid.  C.e.:  59*6  ttsmuth,  85*9  tdlnriom,  and  4*6  •nlphois, 
3obsinnif^  —  ^ 
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11.  WtfltUTB,  Bi(T«,8yi 

HoutoimL  CLbMaL  H.-ltoS;  0.«6-44.  Hiffhlottre.  Steel- 
mr.  GLc:  IvUmttth  61*16,  telloriilm  2074,  Bulpnnr  2*88,  silrer 
1-07.     DvatMh-Pilaen  in  Hmiigary. 

IS.  Jonm,  Bi,Te|(SS«>,. 

HazagmiAl.     CL  buaL    O.  -y*9S.    CoUnr  grey-bltck  to  fteel- 

Ey.  Brittle  Cc:  tellnriom  15*98,  salphnr  8*15)  eeleniam  1*48, 
math  70*15.  San  Joe4  (Bnxil).  A  Cnmberknd  variety 
yielded  teUmiiim  878^  lalplmr  6*48,  bigmuth  84*83,  eorreapotding 
to  Bi«(TeSJ. 

.  ^   IS.  DXAXOXS,  C. 

5  Yar.  1.  O^ifdalluetL—Cixlic ;  Teiy  freqaentlj  boAiQiedral. 
9  CryataJa  moat  generally  with  ennred  faeea.  Twina  ootkmbn  on  the 
S  eetaliadral  Caea ;  hemitropea  also  oommon  (aee  figa.  170,  204,  20(, 
S.  207).  Cryatala  rary  remarkably  in  appearance  (tee  figa.  259  to  282). 
^  d  octahedral.  H.  - 10;  O.  -  8*5  to  8*6.  Tranaparent,  or  tri&alticeilt 
a  vhan  of  dark  colour..  Refracta  lifht  atrongly.  The  baftk  ^Unea  of 
o  diamondfl  rallaet  all  ihe  light  whi^  atrikea  them  at  an  ifagle  exceed- 
J  ing  24*  IS',  and  thenoa  cornea  their  peculiar  brilliincy.  High 
J.  adamantine  Inatra.  Colonrleaa,  bnt  often  tinged  1^hit^  trvf,  and 
^  brovn, — more  rarely  yeUoir.  pink,  bine,  green^  and  l)lacK,  thoad  laat 
4  named  being  the  rareat  Diaperaea  light  highly,  Ind  kence  etanita 
Q^  brilliant  flaabea  of  all  ^  oolonra  of  the  apectmnu  &ecOmea  poai- 
dTB^  clcetrie  by  friction.    B.B.  infusible,  bnt  bttma  into  carbonic 


Fig.  250.  ^.  26a 

add  in  oxygen  gaa.  When  |dr  it  exdadad  is  onchanged  at  the 
tempentnie  of  melting  caat  iron,  bnt  at  that  of  melting  malleable 
iron  ia  changed  into  a  black  coke,  or,  it  ia  aaid,  into  graphite. 
InMlahla  in  all  adds  and  alkalies.  Cc.:  carbon,  with  traces  of 
•ilion  and  earths.  Geologic  formation  apparently  a  laminated 
Aoible  qnartx  rock  called  itaoolnmite,  whicn  occurs  in  Braxtl,  the 
Urals,  Georgia,  and  liforth  Carolina,  in  the  ridni^  of  places  where 
diamonda  have  been  found.  Minute  crystals  hare  been  found  in 
Xfathophyllite,  and  in  talc  slate  and  aerpentine,  in  the  Schlschim- 
skian  hills^  nsar  Zlatouat  (Ruaaia).  They  hare  also  been  obtained 
ia  Bnril  imbedded  in  a  conglomerate  compoeed  of  much-worn 
(sbUcs  of  onarts,  chalcedony,  and  gold,  cemented  by  limonite  or 


Fig.  261.  Fig.  262. 

Iimginona  clay.  In  South  Africa  they  are  imbedded  in  a  iteatitio 
eltj.  Diamonds  were  formerly  obtained  in  India,  at  Panna,  Raol- 
condi,  and  Oolconda.  Soiewarenow  obtained  here  that  the  mines 
an  let  for  £1  a  year.  From  these  mines  were  obtained  not  only 
the  Kohinoor,  which  waa  possibly  the  same  as  the  great  diamond 
meitioned  by  Taremier  as  haring  been  seen  by  nim  in  the  poa- 
Mirion  of  the  Greet  Mogul,  which  weighed  280  carata,  bnt  the 
Rcfmt,  of  186  carats  (which,  not  only  from  its  size,  but  from  the 
Mritction  of  its  form,  is  very  much  the  finest  diamond  known),  the 
Kiztm,  an  uncut  diamond  of  340  carats,  and  the  .C^low,  rose- 
eat,  193  carats  More  lately  diamonds  were  fopnd  in  great  quantity 
\  is  the  neighbourhood  of  Rio  Janeiro  in  Braxil ;  they  occur  in  two. 
different  depoaits :  the  one  called  Vgurgulho  "  consists  of  broken 
qurtz  eoTcred  by  a  bed  of  sand  ;  the  other,  "cascalho,"  cowdsts 
of  lolled  quarts  pebbles  united  by  ferruginous  clay  ;  both  rest  on 
talnie  clars,  which  are  the  debris  from  talcoee  rocks.  The  first 
depont  aiionla  the  finest  diamonds,  and  both  oont«in  gold,  plali- 
MB,  niagnetite,  andrjitile.  A  dodecahedral  diamond  of  257 
wsti  waa  latdy  found  at  Bogagem  in  thia  diatrict;  this  waa 


reduced  br  cutting  to  an  oblong  brilliant  of  125  csrats,  snd  li 
the  second  most  valuable  diamond, — the  Kohinoor,  now  reduced 
to  an  imperfectiv  circular  brilliant  of  102  carats,  occupying  the 
third  place.  The  two  coloured  diamonds  most  worthy  of  note 
%re  a  green  diamond  in  the  Dresden  collection  weighing  31  carets, 
which  is  a  litUe  deeper  in  tint  than  a  beryl,  and  a  blue  diamond 
in  the  Hope  collection,  of  44  carats,  as  highly  coloured  as  a 
sapphire,  which  it  is  by  some  considered  to  be.  Diamonds  have 
lately  been  found  in  very  large  quantities,  and  some  of  great  sise, 
north  of  the  Cape  of  Good  Hope ;  these  for  the  most  part  are  of 
yellow  colour  add  of  very  inferior  value.  While  a  Brazilian  cut 
brilliant  of  ode  Carat  is  Worth  from  £20  to  £25,  the  value  of 
the  finest  brilliants  from  the  Cape  is  only  from  £3  to  £4,  and  that 
of  the  yellow  diamonds  is  from  £2  to  £2,  10a.  Apart  from  ita 
etnployment  aS  an  omatnental  stone,  the  diamond  has  an  intrinsio 
value  from  ita  being  utilized  for  cutting  glass  and  for  grinding  and 
polishing  other  ^ms.  Of  late  years  its  usefulnesq  has  had  a  new 
Application,  it  being  employed  for  the  drilling  of  rocks  in  tunnelling 
operations  and  in  the  boring  of  artesian  wella  A  singular  observa* 
tion  haa  reeulted  from  these  Isst  methods  of  utiliring  it,  namely, 
that  the  hardneas  of  the  African  diamonds,  as  tested  by  the  amount 
of  their  endurance,  is  markedly  inferior  to  that  of  the  Brazilian  and 
Indian.  So  much  is  this  recognized  that,  while  the  bort,  or 
minute  crystals,  of  the  latter  command  a  price  of  158.  per  carat,  the 
African  can  be  got  for  about  5s.  The  cleavage  of  certain  of  the 
African  diamonds  is  so  eminent  that  even  the  heat  of  the  hand  causes 
some  of  them  to  fall  in  piecea.  Such  diamonds,  generally  octshedra, 
may  be  recognized  by  a  peculiar  watery  lustre  ;  they  are  called  pUte 
diamonds.  The  above  tacts  rive  some  ground  fqr  the  supposition 
that  there  may  be  a  slight  difference  in  their  composition,  poisibly 
that  both  may  contain  small,  but  di^erent,  quantities  of  hydrogen. 
The  circumstances  under  which  diamonds  have  been  formed  era 
altogether  unknown.  The  fact  of  their  being  changed  into  a  kind 
of  coke  at  a  very  high  temperature  is  an  argument  against  theiv 
having  been  produced  through  the  operation  of  heat,  and  it  has  long 
been  known  that  an  excess  of  carbon  dissolved  by  molten  csst  Iron 
crystallizes  on  cooling  in  the  form  of  ^phite  ;  yet  the  only  attempts 
to  form  diamonds  deserring  of  bemg  mentioned  as  having  been 
attended  with  any  measure  of  auccess  are  those  in  which  sugar 
charcoal  was  dissolved  in  molten  silver  at  the  temperature  only  of 
meltinff  steel  There  were  thus  obtained  a  few  minute  black  and 
also  colourless  octahedral  and  cubd-octahedral  crystals  with  curved 
faces,  mingled  with  a  much  larger  amount  of  graphitoidd  parbon. 

Var.  2.  MosHm,  — In  black  pebbles  or  masaes  called  carbonado, 
sometimes  1000  caraU  in  weight.  'H.-10;  G. -3*012  to  8*42. 
Cc:  carbon  except  '27  to  2*07  per  cent  of  ash.  Found  in  the 
mines  of  Baranco,  &c.,  in  Bahia. 

Yar.  8.  AtUhra^itic  —Like  anthracite,  but  scratches  the  diamond. 
In  mammillar  masses,  partly  in  concentric  layers,  and  globular. 
Brittle.  G. -1*66.  C.<i.'.  Carbon  97,  hydrosreri  '5,  ory^n  15. 
When  cut  and  polished,  refracts  and  disperses  lignt,  like  the  diamond. 
Suppoaed  from  Brazil 

14.  Gbapbitz,  C. 

Hexagonal  in  flat  crystals;  pip  85*  29^.  Usually  foliated, 
scaly,  or  compact  CL  basal  H.  -  0  5  to  1  ;  G.  - 1  *9  to  2  '2.  Lustre 
metallic.  Colour  and  streak  black  to  dark  steel-grey ;  flexible  in 
thin  lamina;  very  sectilei  feels 
greasy  ;  leaves  a  mark  on  paper 
of  its  own  colour;  conducts  elec- 
tricity. B.B.  bums  with  diffi- 
culty ;  heated  with  nitre,  de- 
flagratea.  .  C  c :  carbon,  with 
sB^dl  quantities  of  volatile 
matter,  and  ash  from  5  to  40' per 
cent  Strathfarrer  (Inverness -shire).  Mull,  Craigman  (Ayrshire), 
Borrowdale  in  Camberland,  Ural  Mountains,  Ceylon,  Greenland 
Used  for  making  pencils. 

15.  TiK,  Sn . 

Tetragonal  in'^yish  white  metallic  grains.  Reported  aa  occnr- 
ring  with  Siberian  gold;  with  bismuthite  firom  Guaniguato  in 
Mexico. 

16.  Iron,  Fe. 

Cubic;  in  grains- and  plates  or  disseminated.     H.-4'5;  O.-^ 
7   to    7*8.      Steel-grey   or   iron-black.      Fracture    hackly,    very^* 
magnetic.      B.B^  ^nfusibltf.      Sol    in   h.    acid.      Two  varieties  a 
are  to  be  distinguished,     (a)  Telluric  Iron,  in  grains  and  plates.  ^ 
Almost  pure  iron,  or  contains  graphite,  carbon,  lead,  or  copper,  bntg 
no  nickel     At  Chotzen  in  Bohemia  in  limestone  ;  in  an  argillaceous  S 
sandatone  in  the  keoper  at  Miihlhausen;  in  Thuringia  along  with^ 
foiails ;  in  an  ironstone  conglomerate  in  Brazil,  and  in  lava  inS* 
Auvei^e ;  in  the  mine  of  Hackenburg ;  at  Bexley,  in  Liberia, 
Africa,  along  with  ouartz,  a  zeolite,  and  magnetite ;  endoeed  in 
magnetite  in  Unst  (Shetland)  and  in  Sntherlandshire  :  in  basslt  in 
Antrim,  Ireland;  in  the  gold  sands  of  QrazU,  the  Urals,  and  Olah- 
plan  (Transylvania).      (Si  ifeUorie  iron,  ateel-grey^  ailver-whiteu 
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Almost  tlwm  ountidfis  niolcsl,  witli  ooUlt,  eovper,  and  MT«r^ 
mlnenls  vrmdh  at«  nou-tomttriAL  'Vhan  polished  and  etched 
WiCh  siitrio  add  the  saif aoe  ia  marked  bj  lines  of  unaffected  inter- 
laolng  orjstals'  called  Widmannattttten's  figures ;  most  of  the  nickel 
iaovktalned  in  theae.  Ooenrs  in  masses  which  vary  in  ■!»  from 
the  snalleat  mioroaooplc  dost  as  dredged  from  the  depths  of  the 
oeeantD  xrowaids  of  tSim  IK  Many  of  these  masses  hare  been 
seen  to  fhH  Seveial  (suapeoted,  howerer,  to  be  terrestrial)  hare 
bean  ioand  imbedded  in  a  basaltic  rock  near  Disco  Bay  in  Green- 
land, <ma  of  whieh  ia  44,000  lb  in  weight  Sereral  contain 
hydrogen  in  their  porsa.  condenaed  to  the  extent  of  eisht  times  the 
voliima  cf  the  maas;  and  the  pitted  depressions  frsquently  obeerrable 
opon  their  -anrfhoe  give  countenanee  to  the  View  that»  if  not  dis- 
obansd  ftom  a  Tolcanio  throat,  they  wen  set  at  libe^  l^  some 
Bodaen  disrupting  gaaaoos  ezpkiaion. 

17.Znro^  Zn. 

XhombohedraL  flaid  to  .be  found  in  large  hexagonal  pyramids. 
OL  basal,  psrfeet  H.-2;  a.«-7.  Lustre  metalUo.  Colour  and 
St  rsak  bluish  white.  Found  in  a  geode  in  baaalt  near  Melbourne, 
AostraUa^  coated  with  amithaonite^  erythrine,  -and  angonite.  Also 
in  OiegoU  sanda  of  the  Mittamitto  river. 

^8.'Oopm,  Cu. 

Oab(o(6gb88,80,2d,8S.87,aM).  Twins,  on  an  octahedral  &ce. 
Ciystals  generally  dlatorted.  Often  filiform  and  arboreagent,  or  in 
plataa  anl  lamins.  '  H.  -2'6  to  8 ;  O.  -8*6  to  8-9.  Lnatre  dull 
SMtaUie.  Colour  and  atreak  oopper-red, 
witii  Yellow  or  brown  tazniah.  B.B.  easily 
fusible,  colouring  the  outer  flame  green. 
8oL  in  n.  acid.  Ocouia  in  many  rooks 
(flenanlly  igneous),  and  frequenily  asso- 
3»tsd  witb  sedUtea.  In  the  Taroes,  Unst 
(EOietland),  Cornwall,  *GhesaT  near  Lvons, 
the  Banat  (Hungary),  Siberia,  China, 
MexiM,  Branl,  OhiU,  and  Australia. 
UsssM  of  great  aiae  an  found,  much  the 
Itfgsst  being  fitom  the  Ontana^n  river, 
on  the  south  of  Lake  Superior.     One  .  Fig.  264. 

loaaB  found  in  February  1867  waa  46  f eet  ,  ^^ 

ia  length,  22  feet  in  width,  and  8  feet  in  thickness;  its  woigbt  was 
420  tons.  Another  was  found  in  1809,  65  feet  in  length,  82  in 
width,  and  ftom  4  to  7  fiMt  in  thickness;  this  weighed  upwards  of 
1000  tons,  and  had  a  value  of  400,000  doUara. 

19.  Lead,  Fb. 

OnUe,  but  only  in  thin  platea,  capillary  or  filiform,  d.  none. 
H.-I16;  0.-11-86  to  11 '4.  Duotil^  malleable,  and  seotile. 
Bluish  gr^,  but  with  a  blackiah  tarnish.  Found  in  lava  in  Madeira, 
and  at  the  minea  near  Csrtagena  in  Spain ;  in  amyloid  near 
Weisabr ;  in  baaaltio  tufk  at  Bautenberg  m  Moravia ;  with  gold  near 
Mount  Alatan  in  the  Altai,  at  Yelika  in  Slavonia,  and  at  Olahpian 
in  Trusylvania ;  near  Ekaterinburg  in  the  Urals;  in  the  disirict 
of  Zomelahuacan  in  Yen  Cnu^  in  foliated  galena,  in  granular  lime- 
stone';  in  the  Iron  and  manganeae  bed  of  .Paisberg  in  Wermland 
(Sweden),  with  hMuatito,  lnagnetit^  and  hansmannite ;  in  white 
quarti,  noi^-wast  near  the  Vott  Lake  of  the  Eaministiquia,  an 
affluent  of  Lake  Superior ;  imbedded  in  homstone  in  platea  and 
grainy  in  the  mine  of  BoeoelovBkoi  in  the  Eirghis  steppes;  in  oreen^ 
atone  porphyry  at  StdtiertMoh  in  Thuringia ;  with  h«natite  la  the 
klandroINias "" 


10. 


I  on  the  west  coast  of  SumatnL 
MnunntT,  Hg« 


Onbi&  Oooon  in  small  liquid  globules  in  its  gangne^  but  may 
be  solidified  at -St*,  whenit  forms  ooUhedral  crystals.  O.  -18-696 
«fhen  liquid,  16*612  when  solid.  Lustre  brilUant  metallic ;  tin- 
White.  S.B.  TdUtQe,  aometimee  leaving  a  little  silver.  Beadilv 
coL  in  n.  acid.  Ooeun  ge^erally  in  day  shales  or  schists  of  dif- 
ferent aflsa.  Hie  globnlea  of  mercnnr  an  usually  foifnd  in  rents 
in  einnalMr,  or  aeoompanying  calomel,  at  most  of  the  localities  for 
these  minenla.  Found  at  Idria  in  Carniola  and  Almaden  in  Spain. 
At  Idria  it  is  obtained  by  washing  a  soft  day  date.  In  Transylvania 
aiid  Oalida  springs  issuing  from  the  Carpathian  sandstone  bear 
along  i^bulee  of  meraury.  At  the  Pioneer  mine  in  Califomia  some 
of  tlM  quarts  geodes  contsin  seversl  pounds  of  mercury.  At  Cividale 
in  Lombardy  it  ia  found  in  an  Eocene  marL  It  has  also  been 
observed  ocoasionally  in  dii^  and  has  even  been  stated  to  have 
besD  found  in  a  peat  bog; 

SL  SlLYXB,  Ag. 

OnUe  (figs.  26, 80,  88,  40, 87).  Crystsls  generally  small,  also  and 
moat  frequently  filiform,  arboreeeent,  and  in  platea  or  crusts.  These 
either  project  mto  eavitiee,  coat  their  surfaeee,  or  ramify  in  a  retion- 
Jated  manner  throughout  the  maes  of  the  rook.  Twins  of  octahedral 
and  tnpeiohedral  compodtion.  No  d.  H.  -2*6  to  8  ;  O.  -10-1 
loll'l.  Luftremetallio.  Colour  and  streak  dlver-whlte,  but  generdly 
famlffK^  ydlow,  brawn,  or  black.  Malleable,  ductile,  and  sectile, 
bit  1MB  90  than  gdd.  KB.  eadly . fnaible.  80L  in  n.  sldd; 
A*  mtaHku.  oolooa  tb«  ddn  black,    aa :  stlFer,  with  varying 


proportions  of  gold,  platiimm,  mercury,  copper,  ant|m«OT,j« 
fis£uth.    Tha£irifcUfromNorwavoon5uMadv«7i»^ 
from  quarti  nefr   in  Sutherland,  diver  71*4,  «ol^»^    Th 


The 


diiefiy  in  veins  in  gndss.  day  date,  and  hmertone.  LooaUti«  s 
Alva  and  dsewhen  in  Scotland,  Ballyoorua  in  Ireland,  and  Cornwall 
in  England;  at  PrdberR  Andreaabei^  aiwi  Kongsbeig ;  along 
with  native  copper  at  Labi  Superior  ;  in  Merico,  m  Peru,  and  in 
the  United  StiSe.  The  finest  crystallued  silTer  occurs  at  I^ke 
Superior,  and  at  Kongsberg.  At  the  last  locality  the  arystala 
an  an  indi  in  diameter,  and  an  disjoeed  «»  Ur«  ^orm 
brushes.  Silver  occure  in  Isrge  masses ;  fliree  of  486,  660,  812  ft 
have  been 'recorded  from  Eongsbeig.  A  J)lock  whidi  nndted 
44,000  lb  was  for  some  years  used  as  a  taWe  by  Puke  Albert  on 
his  annual  vidts  of  inspection  to  the  Schneebeig  mme  in  Saxony. 
A  Mexican  spedmen  waa  found  of  400  lb;  the  minee  of  Hniutaya 
in  Peru  have  yielded  masses  of  444  and  960  Bk  Britain  prodnoea 
annually  about  760,000  oa.  of  diver,  diiefiy,  howeyer,  ftwn  leed 
ores.  The  value  of  annual  produce  for  the  whole  world  from  aU 
eources  is  from  8  to  10  millions  of  pounds  sterling* 
22.  SoHmiOBEZn  {Oold  Amalffom),  Au^Ug^. 
Tetragonal  four-dded  priama,  eadly  crumbling,  ydlowWi  while 
white;  sometimes  in  nains  the  dn  of  a  pea.  Co.:  gold41-68» 
eroury  68*87.     Found  at  Maripoaa  in   California,     A  varielj 


86-8;  ct  the 


(An,  A^a  Hgg  ia  found  dong  wi£^tinnm  in  Odumbia  j  this 
oontdns  gold  88-80,  diver  6»  meroury  67*40. 

.   28.  A^QTrxsm,  AggUg. 

Cubic.  In  ootdiedra,  also  in  grains  and  dendritea.  0.-10*8. 
Like  native  diver,  but  eofter.  C.  c.:  diver  86  *6,  meromr  18*6.  From 
Arqueroe  in  Coquimbo,  ChilL  JTongO^rgiU,  Ag^Hg,  oocun  at 
ILongsberg,  with  96*1  of  silver  and  4*9  of  meroniy. 

24.  AicALaAM,  Ag.Hg^,  andAgSgi.  . 

Cubic  (fig.  88,  in  combination  with  40,  80.  41,  881  CL  dodeoa- 
hedraL  ^-8 to  8*6  ;  0. -10*6  to  14.  Colour  and  streak  diver- 
white.  Fraptun  conchoidal,  brittle,  grates  when  cut  In  dosed 
tube  yidds  meroury  and-leavee  silver.  SoL  in  n.  add.  The  first 
variety  (sUver  84*8,  mercuiy  66*2)  occun  at  Moechdlandsbeig 
in  the  Palatinate,  where  the  veina  of  mercury  and  silver  intersect 
one  another;  the  second  (diver  26 '25,  mercuiy  78*76)  then 
and  also  at  Allemont  in  -  Danphin4,  Alma^  n  in  Spidn,  in 
Hungary,  and  in  Sweden.  From  Bosilla  in  Ataeams  (Chili) 
Domeyko  nporte  the  following  other  compounds;  A&Hgi,  silvec 
46-8,  mercury  68*2,  white  and  dlvcry ;  AgHg,  diver  66-1,  mercury 

44*9,  granular  and  dull;  AggHgi,  rilrcr  64%  mer 

last  there  is  a  mass  weighing  22  lb  in  1* 

26.  Oou),  An. 

X)ubic  (figs.  80,  26,  88,  40,  86)  and  mofs  complex  forma, 
generdly  smdl  and  indistinct  through  dongation,  assuming  cap 
and  arborescent  shapes.  Also  in  thin  platee.  Twins  rare;  twinfMe 
octahedraL  Frequently  in  rounded  and  apparently  colloidd  maaseo 
impacted  in  day,  or  looee  in  small  ndns  (pipettes)  roUinc  in  the 
bed  of  streams.  Ilg.  266  is  of  sudi  a  mass  found  in  Sutherland. 
Ko  d.  H.  r  2*6  to  8 ;  G.  -17  to  19*4.  Lustre  metdUc,  but  fre- 
quently duU  and  partly 
coated  with  a  brown  crust 
Colour  snd  streak  ydlow- 
ish  white  to  bright  gold-' 
ydlow.  Mdleable,  ductile, 
and  sectile ;  the  purer, 
varietiee  the  mon  so  and 
the  eofter.  B.B.  eadly 
,  ftidble.  Sol.  in  aqua  regie, 
generdly  with  predpitetion 
of  chloride  of  auver.  Solu- 
tion ydlow,  stains  skin 
purple-xed,  with  corrodon. 
O.C. :  gold,  with  silver  from  -72  to  20  per  cent ;  sometimes  iron  and 
oopper  under  1  per  cent  Found  in  beds  and  veins  senenlly  of 
quarts  in  metamoiphio  rocks  of  a  achisiose  nature,  rudy  in  diorite 
and  porphyxT,  and  very  ranly  in  granite.  Ite  generd  assbdato 
is  limomte,  xonned  fh>m  decompodtion  of  pyrite ;  sometimes  also 
hmnatite  and  magnetite.  Oocun  alao  in  microecopic  grains  in 
quarts,  from  which  it  ia  extracted  by  cnuhing  and  amal^matiom. 
The  geologic  range  ia  firom  the  Asoio  to  the  Tertiary  and  Cretaceooa. 
as  in  Califomia ;  but  even  in  theee  more  recent  rooka  the  original 
source  muet  hsve  been  at  least  Pdnoaoic.  Of  locditiss  which  vidd 
gold  the  foUowinff  may  be  noticed  :>-the  Leadhflls  in  Scotland, 
Wicklow  in  IreUnd,  Do1|[e]ly  in  North  Wales,  Cornwall  in 
England;  Tnnsylvania, . Hnneary,  and  Piedmont;  the  Vrde, 
Ekaterinburg,  and  India ;  Eordofan,  the  coast  oppodto  Madagas- 
car, and  the  Odd  Coast  (the  fame  of  which  has  been  reeentiy  rt- 
viTodli.  Mines  Oaiais  in  Brsxi^  Bolivii^.  North  Osidina,  and 
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OiUforaU:  and  moN  rMtntlT  Hew  South  Waki  and  Qnaanalaad 
In  Avstrtlia,  TMmania,  and  New  Zealand. 

Soma  of  tho  laigest  aingla  ma«ai  of  gold  found  in  reoant  tlmaa  aia 
tha  following:— one  of  22  oi.  in  Tranaylrania,  of  28  lb  in  North 
Carolina,  of  "20  lb  in  California,  one  of  06  lb  troy  near  Kiaak  in  tha 
Uiala,  and  one  of  184  lb  8  oc,  which  yielded  £8870,  lOi.  6d.,  at 
Ballaraty  Anatraliai 

The  annnal  prodada  of  gold  from  Autralin  ii  about  6  milUona  of 
poanda  aterling^  of  the  United  St^baa  about  16  milliona,  and  the 
whole  earth  about  28  miUiouL 

The  following  auh-apeeiea  may  be  noticed  s— 

1.  FUdrum,  Thia  name  for  the  allcfya  of  gold  and  iflTar 
waa  applied  br  FUnr,  wheneTer  the  proportipn  of  the  latter 
metal  ^w  one-iifth.  An  alloy  of  2  gold  and  1  ailTtr  contalna  21  per 
eent  04  ailTer;  thia  ia  found  in  Sutherland.  One  of  1  to  1  eontaana 
86  per  cent  of  ailTer,  thia  laat  being  the  moat  naual  proportion. 
It  oeeuxs  in  TranaylTania,  in  the  Altai,  and  in  CdomUa.  Ita 
colour  ia  braaa-yellow  to  yellowiah'  white.    G. » 12*6  to  U-S. 

2l  FarpttiU,  or  PalUtdium  Gold  (owro-fottdrf^  from  Porpei  in 
Brasil,  oontaina  9*86  per  cent  of  palladium  and  4*17  of  ailTer. 

i.  BkodiwnCMd,  from  Kezioo  (G.  -16*6  to  16*8),  coataina  from 
84  to  48  per  cent  of  rhodium. 

26.  PL^nxnnc,  Ft. 

CttUo ;  rarely  in  am^Il  enbee  or  ootahedrona,  uaually  in  minute 
scaly  graina,  aometimea  cohering,  and  alao  in  rounded  lumpa.  Ko  cL 
H.-4to4'6;G.-17tol9.  Lustre  vetaUio.  Colour  and  streak  pale 
steel-grey.  Malleable  and  ductile  with  difficulty,  having  a  hackly 
fracture.  When  containing  much  iron,  manetipolar.  B.B.  in- 
fusible. SoL  iu  aqua  regie,  but  ouIt  when  neated ;  solntion  red  ; 
eorrodea  the  skin..  Ce. :  platinum,  bat  never  to  a  greater  extent 
than  86  '8  per  cent  The  remainder  oonaiata  of  iron,  iridram,  rhodium, 
palladium,  oemium,  gold,  copper,  and  a  mechanical  mixture  of  irid- 
oemine.  The  iron  exiata  in  qoantitiee  varying  from  4  '8  per  cent  to 
double  that  amount  Occura  in  Brazil  in  ayenite ;  near  Popayan 
(Colombia)  in  alluviam,  aaeociated  with  chromite,  iridium,  palla- 
dium, gold,  and  copper;  in  the  Urals  in  allnviam  derived  from 
cryatalune  rocka;  and  at  Nijni-Tagilak  in  aerpentine  along  with 
obromite.  It  is  deo  found  in  Borneo,  California,  and  Caroliu,  and 
is  said  to  have  been  found  in  the  ooanty  of  Wicklow  in  Ireland. 
The  sanda  of  many  riveia  yield  it  in  amall  amount  Platinum  does 
not  occur  in  large  maaaea.  A  maaa  in  the  l£adrid  Mneeum  from 
Condoto  weigha  261  os. ;  maaaea  have  been  found  in  the  Urmia  from 
11  to  21  lb. 

It9%  Flatina  is  a  saV«peciea.  TUa,  which  haa  a  compoaition 
FoPt. ,  and  contains  from  11  to  18  per  cent  of  iron,  ia  found  at 
Nijni-TM^ilak.  G.  - 14*6  to  16*8  ;  H.  -6.  It  ia  magnetipokr,  and 
attracts  uon  much  more  strongly  than  an  ordinary  magnet 

27.  PuLTmniDnriL 

In  minate  ailver-white  grains.  H.  -6  to  7  ;  G.  —16*94  to  22*8. 
Oontaina  66*44  platinam,  27*79  fridium,  6*86  rhodium,  4*14  iron, 
S*8  copper,  *49  palladiouL     la  found  in  BraiiL 

28.  luDnw,  Ir.'  ^ 

CuUe  (fig.  27).  H.  - 6  to  7;  G.  -21  -67  to  28*46.  CL  cobic,  traeea. 
Tcry  alightly  malleable^  Silver-white  to  ateel-grev.  B.B.  un- 
changed.  Insoluble  in  all  adda.  Cc.  :  76*8  indiam,  19 '64 
platinum,  0*89  palladium,  1*78  copper.  Found  at  Kyni-T^gilak, 
generally  in  minute  grains.    Ia  the  heaviest  known  aubstance. 

AmHU,  Bub-specicft  From  Ava  in  India.  Ce.j  60  iridium, 
20  platinum  (according  to  Prinaep). 

20.  Palladzitic,  Pd. 

Cubic  ;  in  minute  octahedrons,  andingraina.  H.  -4*6  to  6;  O.  — 
11*8  to  11  •&  JCalleable.  Light  iteel-grey.  B.B.infDsible.  Slowly 
dissolvea  in  n.  add,  forming  a  brown-red  solution.  Cc:  palla- 
dium, with  a  little  platinum  and  iridium.  From  the  gold  sanda 
of  Braril,  often  in  small  plumoae  oryatalline  Inmpe.  Also  from  St 
Domingo^  and  the  Urala.    Does  not  tamiah  with  aolphnroaa  fumea. 

80.  AuoPALLAsnnr,  Pdg. 

Hexagonal ;  in  amall  flat  hezagODi.  CL  baaal,  perfect  Lustre 
bright  ailT«ry*  Colour  pale  ateel-grfy.  Ftom  TQkamda  in  the 
Han,withgold.  * 

81.  VwwjAxaaiM  (OmMdium),  IrOa  (iridium  49*78,  oemium 
60-22)  and  Iifiu. 

Hexagonal;  P  124*.  OP,  P,  odP.  Generally  in  flat  ecales. 
CL  baaal  prnfect  H.-7;  G.-18*8  to  19*47.  Lurtre  metallic. 
Colour  tin-white.  E  B.  unchanged.  Inaolnble 
in  all  adda.  The  analyses  of  thia  mineral  give 
qnantitiea  of  iridium  varying  from  44  to  77  per 
cent ,  and  of  oemium  from  21  to  49.  Butheninm, 
rhodium,  and  platinum  make  up  the  100  parts. 
Iha  larnst  quantity  of  ruthenium  is  8*49,  and 
one  variety  fram  New  Granada  waa  found  to  contain  no  ruthenium, 
"bat  12'8  of  rhodium,  which  ia  more  than  double  xta.uanal  amount 
OoBBii  with  platinum  in  Chooe  (Odombia) ;  at  Kewjanak  and 
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aeviral  loealitiaa  in  the  Urals,  in  Auatralia.  in  horthem  California 
(aomewhat  abandantly  in  gold  aands),  alao  in  Ouiada. 

82.  SiaaiuuTB  (/Widbsm^iMi),  IrOa4  (iridium  19*9,  oemium  80*1) 
and IrOs^ (iridium 248,  oemium 76*2). 

Bhombohedral;  B-84*28'.  H.-7*6 ;  G.-21*l^  Oolonrleail- 
grev  to  bluish.  B.B.  becomes  blade,  with  strong  odour  ot  oemie 
add ;  ia  flame  of  spirit-lamp  shinea  atrongly,  and  colonia  flame 
velionlah  red.  Occurs  in  small  quantity  with  newjanakita  at  all 
ita  localities  and  in  proportionally  luger  quantity  at  Siaanik  in' the 
Urala.  It  ia  need  for  pointing  gold  pena.  and  in  the 
idla  al  60  dollars  an  ounce. 


L  the  United  States 


COHPOtTKDS  OF  FLUORINE,  CHLOBIKE,  BBOIONE; 
AND  IODINE  (HALOID  SALTS). 

88.  Flvobxtb  {Flu9r-tpar)t  OaF. 

Cubic  (figs.  267  to  270,  also  figs.  81,  88,  86,  61^  66,  67,  68) ;  alao 
divergent  cnrstallincL  granular,  and  compact  CL  octahedral; 
fracture conchoidal ;  brittle.  H.-4;G.-8*lto8*2.  TranspareriiE 
to  pellucid.  Lustre  vitreous.  Colourless,  but  genoally  coloured 
purple,  blue,  green,  yeUoW,  white,  black,  and  pink.  Sometimci 
two  or  three  -coloura  disposed  in  layeia  in  one  ciyataL    FrequMitl j 


^-T^:^ 


fig.  887. 
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phoaphoreecea  with  diffinent  tinta  d  U^t.  when  heated.  E  B .  d»> 
crepiUtee  and  fusee  to  an  opaque  bead.  8oL  in  a.  add  with  evolution 
of  hydrofluoric  add.  Ce  :  61*8  caldum,  487  fluorine.  Common 
in  veins,  generallv  assodatea  with  metallio  orea.  Shetland,  Suthep- 
land,  on  the  Avon,  and  Ballater  in  Scotland;  Comberland, 
Noruiumberland,  Derbyshire,  and  CJomwall;  SaxoDyy  Bohemia. 
Frdbeig.  Used  to  be  turned  into  vasee  and  other  omamenta  ( "  bhie 
John  ") ;  formerly  employed  aa  a  flux,  now  for  etching  and  obecuring 
glaaa. 

84.  TTTBOGinm. 

In  crystalline  crusts.  H.-4to6;  0.-8*4  to  8*6.  Tranalucent; 
vitreonsi  Violet-Uue  to  grey  or  white.  B.B.  inibdUe.  Evolve* 
fluorine  when  heated  with  sulphuric  acid.  Cc  :  fluorides  of  cerium, 
yttrium,  and  caldum.  Finbo  and  Broddbo  near  Falun  (Sweden)^ 
kassachnaetta  and  New  York. 

86.  Flvocbuti^  CeF  +  CeA* 

Hexagonal  H.  -  4  to  8;  G.  -  4*7.  Opaque  or  trand^oant  on  tha 
edffea.  Tale  brick-red  or  yellowish ;  streak  yellowish  white.  BlBL 
intudblew  In  doeed  tube  gives  out  hydrofluoric  add.  (Xc.:  82  "66 
peroxide  of  cerium,  1*12  yttria,  16*24  hydrofluorie  add.  Finbo 
and  Broddbo. 

86.  Fluoobbqii,  Ce^,-l-(Ce,0,-|-HsO). 

Hasdve  ;  fracture  conchoidaL  H.  -4*6  to  6.  Opaque ;  raeinooa. 
Bright  yellow  to  reddish  brown ;  streak  brownidi  yellow.  B.B. 
infudble,  darkens  with  the  heat;  colour  restored  on  cooling.  GLc.^ 
cerium  17*6,  fluorine  10*9,  JMsquioxide  of  cerium  66*4,  water  6'L 
From  Finba 

87.  BAariTAzaiTC,  Ce,F,-f  (36,0^-1- 4HaO,  and 

88.  HAifAE'nTK,2(LaO,CeO)8(X).+CeF|,aiealmilar.  Theflntia. 
from  Baatnaea  in  Sweden,  tha  second  flrom  Pike'a  Peak  ia  Coloiade^ 
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t9.   FLUBLLXtB,  Alt?,. 

BifAt  pricnutia  In  aoate  rliombio  octahedroni  witb  tnmeatad 
ftpez.  PoUredg«8l09*6'and  82*  12^,  middle  U4*.  H.-8.  Luitre 
ntraoQB.    Colour  white;  tmupftrent    Stenna-gwyn  in  ComwalL 

40.  Oktolttb,  8NaF+Al,F,' 
Anortiiio;  bat  mostly  in  oleav- 

ftUt  muMM.     M:T9V 57*;  P:T 

W  2';    P:M  90*    iC.       a  P 

perfBot,     M    and    T    imperfect; 

brittle.    H. -2-6;  0.-2-9  to  8-08. 

Vitreoas,  tomewbat  pearly  on  P. 

TruBslacent;    after  unmereion   in 

water  transparent    Colourless  and 

snow-white;  bat  when  deep-seated 

brown  to  black.     Melts   eren.  in 

flame  of  candle  to  a  white  enameL 

In  open  tabe  traces  of  hydroflaorio 

add.    Sol.  in  s.  add.     Cf.c. :  alumi- 

niom  18,  sodinm  82*8,  flaorine  54*2. 

Arksatfiord,     Greenland ;     Miask, 

Liberia.    Used  for  mana&cinre  of  a  white  glass,  and  extraction  of 

alomininm.- 

41.  Abkbptitji,  (CaNa)|F-i-A]«F,.    Ca  :Na-l :  8. 

Masure  granular.  H. -2*5;  0.-8*08  to  8-18.  CL  one  distinct. 
Vitreous ;  white ;  translucent  C.  c :  aluminium  18  *6,  sodium  28'  8, 
ealdum  6  *8,  fluorine  51  -8.    Arksutfiord. 

42.  Ohiolitb,  8NaF+2Al,F,. 
Pyramidal,  and  twins  (fig.   272). 

ICiddle  edge  111*  14'.  Mostly  granu- 
lar.  CL  imperfect.  H.-4;  0.-2*84 
to  2*9.  Resmous ;  white.  Fuses  more 
easUr  than  ciyolite ;  evolres  hydro- 
flooiio  acid.  C.c. :  aluminium  18*6, 
sodium  28 '4,  fluorine  (8.  Ilmen 
Mta,  near  Miask.  Fig.  272  (spedes  42). 

48.  Choonxffitb,  2NaF+A],F,. 

O. — 8.    Other  characters  like  chiolite^  and  from  same  locality. 

44.  Paohkoutb,   8(CaNa)F+Al,F,-l-2H,0.    Ca:Na-8:8. 
Oblique  prismatic,    co?  98*  84';  always  twins.   Yitreous ;  white ; 

•emitcansparent  .  C.c :  aluminium  12*8,  ealdum  16*1,  sodinm  12*4, 
flooiine  61*1,  water  8*1.  Erolres  water  with  crackling,  when 
heated ;  other  characters  like  cryolite,  along  with  which  it  ocean  in 
Orsenland. 

45.  Thomsbnolitb,  2(CaNa)F + Al,Ft4- 211,0 .    Oa :  Ka- 7 :  8. 
Oblique  prismatic.    Prismatic  planes  striated;  oeP89*  (fig.  278>. 

CL  basal,  perfect   H. -2*5  to 4:  0.-2*74 to 2*76.   Vitreous;  clears 

agefiMsepearly.    White  with  yellow  crust;  translu- 

cent    C.c:  aluminium  15,  calcium  15*4,  sodium 

7  *8,  fluorine  62  %  water  9*8.    B.  B.  fuses  more  easUy 

thsA  cryolite  to  clear  glass,  decrepitating  Tiolently. 

Along  with  cryolite  in  Oreenland. 

46.  Okabksutitb,  Ca,F+Al,F|+4H,0. 
Earthy.    H.-2.    Whiter  duU:  opaque.    C.c: 

aluminium  16*6,  calcium  19*8,  sodhim  2*5,  fluorine 
41*2,  water  20*8.    Along  with  cryolite. 

47.  EvioTOKiTB,  2CaF,+AUF,.».2H,0.. 
Oiystalline.    Soft ;  brittl  i ;  Uke  kaolin.    C.c : 

esldum  22*89,  aluminium    16*28,    sodium   '48, 

flaorine  66*24,  water  6*71.    Arksutfiord,  Oreen-  ^V*  278  (sp.  46). 


48.  PsosopiTS. 
Oblique  prismatic.    A  hydrated  silioo-fluoride 

of  aluminium  and  ealdum.  H.-4;  0.-2*89. 
Coloarless  imbedded  crystols.  From  the  tin- 
mines  of  Altenbeig. 

49.  Calokil,  Hg^d. 
pyramidal ;  P  186*  6(/  (fig.  274).    H.  -1  to  2 ; 

0.-6*4  to  6*5.  Trauduoent ;  adamantine.  Yel- 
lowish white  to  grey.  Sublimes  unchannd  in  dosed 
tube ;  with*toda  yields  mercury.  InsoL  in  n.  add. 
Ce. :  merounr  85,  chlorine  16.    Moschellandsberg^ 

60.  Stlyitb,  KCl . 

Onbte  (figs.  26,  80);.  also  masdre.  CL  cubic. 
H.-2;  0-1*9  to  2;*  White  or  colourless.  „.  ^,  ,  ,^, 
Vitreoos;  soluble;  taste  like  common  salt  ^^*  ^^  ("P- ^)- 
Ca:  potasdum  62*5,  chlorine  47*5.  B.B.  fuses,  and  colours 
flame  Tiolet    Crater  of  Vesuvius,  and  salt  beds  of  Stassfurt 

fliS'SjLLm  {Catnmon  JSaU,  JRoek-saU),  NaCl. 

Ck(%^fi|S.21) ;  generally  granular,  sometimet  flbroua.    CL  cubic. 


H.-2:  O.-2'l  to  2*2.  TnmspiMni  to  tnjialiifleiii ;  yitUtm. 
Oolourless  or  white ;  bat  often  odoored  red,  yeUow^  «r  Usa 
Taste  saline.  B.3.  fuses  mad  partiy  eraparates;  eolcwrs  Asm 
yellow.  C.c:  sodium  89*8,  chlorine  60*7;  In  great  beds  «t 
WieUcska,  Salzbnig,  Bex,  kc,  on  the  Continent;  Cheshiie  is 
England.  As  an  emorsscence  in  Brazil,  Abysdnia,  the  Ossptaa  ssd 
Aral  Seas.  As  a  sublimation  among  lavas  at  Vesovins  and  otkr 
volcanoes. 

62.  Salmtao,  KH4CI. 

Cubic  (figs.  80,  40,  and  41  with  26,  88,  40).  CL  octahedral ;  s2m 
stalactitic,  globular,  and  as  ad  efflorescence..  H.  - 1  "6  to  2 ;  G.  - 1  -S 
to  1*6.  Pellucid :  vitreous.  Colourless,  but  sometimes  stained. 
Taste  pungent  B.B.  directly  volatile :  in  copper  coloazB  flsias 
Uue-green.  C.c  :  82  ammonia,  66*4  cUorine.  A  sublimate  ca 
active  volcanoes.  Vesuvius,  island  of  Voltano,  Icdsad.  IStu 
ooal-seams  which  have  taken  fire,  in  Scotland  and  at  Kewcastk. 

68.  Chloro-Caloxti,   Cad  t  (KCl,  KaQ). 

Cubic    Vesuvian  bombs. 

64.  Cbeaboteitb,  AgCl. 

Cubic  (fig.  26).  Twins  on  octahedral  ftee.  Ko  d. ;  chieAy 
masdve  in  crusts.  H.—1  to  1*6;  0.-6*6  to  6*6.  Fhietars  eoa- 
choidaL  Malleable.  Tranducent;  adamantine  to  resinoa&  Orey, 
vdlowish,  and  greenidL  B.B.  fuMS  easily  to  a  dark  bead,  redneed 
in  inner  flame.  Soluble  in  ammonia.  (Xc:  sihw^76,  ehkoM 
26.    Johann-Oeoigesstadt^  Mexico,  Pern. 

66.  Emboutb,  2AgBr+8Aga. 

Cubic  (fiff.  29);  also  masdve  or  oonoretioiMuy.    H.-ltolf; 
0.-6*8.    Adamantine  to  resinous.    Orsen  and 
Co. :  sUver  67,  chlorine  18,  bromine  SO.   OUHi,  J 

66.  Bbomxti;  AgBr. 

Cubic  (figs.  26, 80).  H.-lto2;U-6-atoe.  Snkndfsnt  YtDtam 
to  dive-green;  streak  dskin-greea.  B.B.  fusibls  easily.  Cc: 
iQver  67*6,  bromins  42*6.    San  Onofin  and  Plataros  (MsxieoX 

67.*IoDiTi,  Agl. 

'HsxagonaL  CL  basal;  alio  masdvsi  and  in  oystsIllBs  phtss 
•ome  inches  in  width;  tliets  in  flsxiUa.  H.-1  to  1*6;  0.- 
6*6  to  67.  Tranducent ;  adamantine.  Citron  and  8nlpha^ydkm; 
strsak  yellow.  B.B.  ftidUe,'  odovrs  the  flame  poiue-red,  isd 
leaves  batUm  of  iflver.  .  ac:  sihwifl,  iodine  64.  Zacatssas  c 
Mexico^  AlgodoDSS  in  ChUi,  Axixona,  rardy  in  Spain. 

68.  CocoiiriTB,  H^I,. 

In  grains  of  an  adamantine  lusln,  from  Oasas- Vidss  in  Meziea 
Odour  red  to  yellow;  in  acute  xhombie  prisma.  Alsofrom^a^ss 
and  Culebiaa^ 

69.  ToOOBtfAOUTB,  Agl+Hg^I. 
Amorphous^  yellow,  soft.    Chafiardllo  in  Chili. 

60.  OOTUKHITX,  PbCL. 

Bight  prismatio.  U. -2;  0.-6*288.  TransparcDt ;  hig^  sda- 
manttne  to  pearly.  White.  Cct  lead  74^.chlonne  26.  Giat«or 
Veiiuvius« 

61.  MoLTBin,  Tefil^, 

Incrustlng.  Brownish  red  and  ydbw.  On  lavas  of  VesoviBEk 
C.c:  iron  84*6,  chlorine  66*6. 

62.  Cabnallitb,  KCl+2MgCl+12H,0. 

Right  prismatic  KocL  Oonchoidal  fractorai  H.-2  to  2'i; 
O.  - 1  -6.  Colourless,  generally  red  from  iron.  CLc :  84  -2  chlocidi 
of  magnedum,  26*9  cmoride  of  potassium,  ^'9  water.  Btaadaxt, 
Oalicla,  Persia. 

68.  Taghhtdriti,  Caa+2Mga-hl2HaO. 

Masdve.    Yellow,  tranducent,  verydeliquesoent    In  sahydrite. 
Cb.:  cddum  7*46,  magnerinm  9*61,  chkiino  40*84^  watsr  42'€t.    1 
StassAirt  { 

64.  EssmBSiTB,  KCl +NH4Cl-hFe|01t +811(0. 

Cubic ;  in  octahedra.  Ruby-red.  Soluble.  Fumsidss  d 
Vesuvius. 

65.  Ebithbosidbrite,  2ECI+Fe|C]|+2H|0. 
Right  prismatio .    Vesuvian  lava. 

66.  Matlockiti,  Pba+PbO. 

Pyramidal;  P  186*  17'.  Crystals  tabnUr.  CL  basd;  fracture 
conchoidal.  H.  -  2 *6  ;  <0.  -  7  *21.  Translucent ;  adamantine. 
Yellowish  white  B.B.  fuses  eadly  with  decrepitatioo';  edoon 
flame  blue.  C.c :  chloride  of  lesd  66*5,  oxide  of  lead  44 -& 
Cromford  in  Derbyshire 

67.  Mendipite,  ,PbCl  +  2PbO. 

Right  prismatic;  chiefly  masdve  CL  o»P  perfect  102* 86^.  H.-2'5 
to  8 ;  G.  -  7 '  to  7  '1 .  Fracture.  oonchoidaL  Tranducent ;  sdacuB- 
tine  to  pearly.    Yellowish  or  greyish  white    BB.  decrepitate^  fiues 
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^uflr.  8oL  in  n.  aeU.  Ce.  :  eUorida  of  lead  40,  protoxide  of 
lead  00.    Hendip  HUIb,  and  Brilon  in  Wettplulia. 

6S.  8oHWAETZucvsnam,FbI+2PbO. 

Bhombohednl ;  in  thin  enirta.  H.  -2  to  2*5 ;  O.  -6*7  to  6*S. 
j^damantine.    Honey-yellow.    Deaart  of  At»- 
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Fig.  276  (ip.  flO). 


69.  ATAomm,  CnCl+8CnO,H,0. 

Right  priamAtio ;  ooP  (JO  112*  26',  Poo  {P) 

106*  lO',  odI^so   (h)  (fig.  275);  alao  reniform. 
"  perfect     Semitranaparent ;    Titreona. 

Emerald -green;  atreak   apple- 
green.    B.B.  foaea,  leaTing  cop- 

pBT.     Eaaily  aolnbla  in   acida. 

C.O. :    oopper  protoxide  65*85, 

copper    14*86,   chlorine    16*61, 

water  12*68.    Atacama,  Chili; 

Tarapaca,  Pern ;  Boliria ;  Bona- 

Bnrra,     Aoatralia;     Bora    de 

Bembe,  Ambrix,  Africa;  Tean- 

Tina  and  (?)  Etna. 

70.  TALLiNom,  CnCl,  HaO  +  4CaO,  H,0. 

In  eniata.  IL-8;  0.-8*5.  Bright  bine  to 
ffreenlah  bine.  Tranalncent;  brittle.  Botallack 
in  ComwalL 

71.  Pebctlxtb,  (Pba+PbO)+(Da(2l+CnO). 
Cnbio  (com.  of  figa.  26,  80,  88,  86).    H.-2. 

Yitreona.    Sky-blae.    Sonora  in  Mexico. 

n^OTM/       «n«        ^    COKKBLLITB. 

F?*276(ap.7a).     Hexagonal  (fig.  276).    h  :r  148*  10';  r:r  182* 

W.    Cryatala  acienlar.    Titreooa ;  tranalncent    Titriol-blnei    A 

ehlorida  and  anlphida  of  oopper.    Wheal  Unity  and  Wheal  Damael 

(Oomwall). 

OXIDES  OF  METALS. 

1.   SlTBOXIDIS  AHD  PA0T0XIBI8. 

78.  OuTExn,  Co^O . 

Oabio  (fiM.  22.  80,  88,  26,  with  89,  401  Compact  and  grannlar. 
CL  octohedral ;  brittle.  H.  -8*5  to  4 ;  O.  -5*7  to 6.  Transparent 
and  opaqae  ;  adamantine.  When  tranaparent,  erimaon ;  when 
opaque,  ooohinei^  or  brick-red.  Often  tarnished  grey.  KB. 
beoomea  Uaok,  fijea,  and  is  reduced  on  charcoaL  Solnble  in  acida 
and  in  ammonia  Ca  :  88*9  copper,  11*1  oxygen.  Cornwall, 
Siberia,  Banat,  Cheaay  near  Lyons,  Linarea  in  Spain,  Urals,  South 
Africa,  Borra-Borra.  Taluable  copper  ore.  ChaleotriehiU  consists 
of  cnbea  elongated  ao  aa  to  become  nbrona.  Tile-ore  ia  a  ferraginooa 
▼aziety.  Hepatic  copper,  liver  ore,  or  pitchy  copper  ore  aeema  to 
be  a  product  of  the  decomposition  of  chaloopynta.  IMttfouiU, 
Cu,0+Fe,0„  from  Bohemia  and  Siberia. 

74.  Wat»b,H,0. 

Hexaffonal,  when  solid,  in* complex  twins  in  snow  crystaU; 
rhombohedria  by  cleavage,  in  ice.  H.  - 1  *5;  Q.  -  '918.  Hence  1000 
of  water- 1089  '5  of  ioe,  or  water  ex^ds  Xth  in  freesing.  Trrns- 
parent ;  yitrtons.  Colourless,  but  m  bulk  pale  emerald-green.  B 
117*  28".  CL  baaal.  Water  when  pniu  colourless,  in  mass  bluish 
green.  Occurs  in  centre  of  ^;eodea  of  chalcedony  in  China ;  of 
oniaea  of  quarts  in  California  and  many  other  conntriea ;  in 
seolitb  caTitlea  to  the  amount  of  seyeral  gallona  in  the  Faroea,  also  in 
the  Hebrides  Ac.  Water  of  the  oceaiLfrom  holding  aaline  matters 
in  aolntion,  haa  Q.  - 1  -027  to  1  *0286.  Waters  of  aaline  lakea  oonUin 
aometlmea  26  per  cent  of  salts,  and  hare  G.  1*212.  Besidea  ita 
Tast  bulk  in  the  ocean,  water  occnra  in  enormous  amoimt  in  the  solid 
form,  often  aa  water  of  crystallixation  in  rocks  and  minerals,  s.^., 
aeolitea.  Igneous  rocks  m  some  districts  are  conrertad  largely 
into  aaponito,  which  containa  25  per  cent  of  water.  Water  is  the 
standard  for  apecifie  gravitiea  of  aolids  and  liqnida ;  1  cubic  inch 
at  60*  F.  and  80  inchea  of  the  barometer  weigha  252*458  graina  :  1 
litre  weigha  lOCO  grammea. 

76.  Pkbiolass,  MgO. 

Cnbio;  in  cubes  and  octahedrons.  CL  da  H.— 6;  0.-8*6  to 
8*75.  Transparent ;  ritreoua.  Grer  to  dark  green.  B.B.  infusible. 
8^  in  acida.    C&  :  magne^  with  6  to  8  of  iron  oxide.    Somma. 

76.  BuvsxinTi^  NiO . 

Cubic;  in  octahedrons.  H. -5*6:  0.-6*4.  Yitreons.  Pistachio- 
green.     Johann-Oeoigenatadt 

77.  Znrorrx,  ZnO. 

^Hexagonal  and  grannlar.  CL  baaaL  H.  -4  to  4*5 ;  0.-5*4  to 
frS.  Adamantine ;  translucent  Blood-  or  hyacinth-red ;  atreak 
om^g^yallor.     B.B.   inAiaibl^  bat  phoaphoreaoea^     ac  :  xinc 
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80*26.   oxygen    19*74:   aomatimea   with   niannnaaa    pa 
Valnahle  ore  of  zina    Franklin  and  Sterling  in  K ew  Jenty. 

78.  MifisxooT,  PbO. 

KassiTe ;  aoaly  eryatallina.  H.  -2  ;  0.  - 7 *8  to  8.  Sulphur-  ox 
lemon-yellow ;  oflen  containa  iron.    Popocatepetl  in  Mexico. 

79.  MxLAOONiTB,  CnO. 

Cnbio;  compact  H.-8  to  4;  0.-6  to  6*8.  Black.  KB. 
infusible ;  aolubla  in  adda.  Cornwall,  Leadhills,  Lake  Superior, 
Bnrra- Buna. 

80.  TiNOBin,  CnO. 

Oblique  priamatic ;  occnra  in  thin  acalea  of  metallio  Initre  on  lava 
of  YaanTiua.    Colour  Uack  and  dark-red. 

2.   SBSQmOZIOKS. 

81.  CoftVNDUic,  A1,0,. 

Hexagonal ;  B  86*  4'.  Twina  common.  CL  rhombohadral,  and 
baaaL  ExoaaaiTaly  tough,  and  difficultly  frangible.  H.  -  9 ;  O.  -  8  -9 
to  4  '2.  Tranaparent  or  transit  cent ;  vitreona,  but  pearly  to  metallie 
on  baaal  face.  B.B.  unchanged.  Aa  Corundum,  whito^  grey,  and 
greeniah,  frequently  with  bronxy  luatre  on  baaal  face.  C.  a :  alumina, 
with  a  little  peroxide  of  iron.  China,  Ceylon,  Bohemia,  Malabar, 
Maoon  in  North,  Carolina  (one  crystal  800  lb  weight).  Bmtry  is 
compact,  cryataUine,  grannlar ;  grey  to  indigo-blue.  Aaia  Minor. 
Naxoa,  Spain,  Oreenland,  America.  Corundum  is  uaed  when  crushed 
for  cutting  and  poliahing  gema  in  China  and  India,  emeiy  in  powder 
for  grinding.  Alumina  oc- 
cnra also  in  a  purer  atate  in 
transparent  cryatala  of  rari- 
oua  tinta  of  colour.  When 
red  and  of  the  colour  of 
pigeon'a  blood  they  are 
termed  JKuMsf ;  theae  come 
from  Syriam  in  Pegu,  Ara, 
Ceylon,  Bohemia,  and  near 
Expailly.  When  5  carata  in 
weight  a  rabjT  is  twice  the 
ralue  of  a  diamond  of  the 
aame  aixe,  when  10  carata 
three  timea  the  ralue. 
When  blue  the  crystal  ia  the 
Sapphinf  found  chiefiy  in 
Ceylon  and  Pegu;  when 
green  it  ia  the  OrUfUed 
Smtrald,  when  vellow  the 


fig.  277. 


Ffg.278. 


Oritntai  TopoM,  when  purple  the  Oriental  .d4ms<^ys^— the  a4}actiTe 
here  diatinguiahing  them  from  the  true  or  occidental  stones  of  the 
same  name.  Other  tints  of  colour  also  occur,  but  with  the  excep- 
tion of  the  red  and  blue  they  are  seldom  pure  or  deep.  The  pruon 
when  cut  with  a  hemispherical  dome  aometimea  <uaplaya  a  aix- 
rayed  atar,  either  of  a  bright  gold  or  a  aQvery  white  colour,  upon  a 
myiah  bine  ground.  These  receiTe  the  name  of  AaUria  Smkires. 
The  aame  crystal  frequently  shows  portions  of  cTen  three  different 
tints.  When  perfectly  deroid  of  colour,  they  are  called  Wattt 
SappKirt$\  aucn  are  little  inferior  to  the  diamond  in  brilliancy, 
but  do  not  diaperae  raya  of  light  to  the  aame  extent 

82.  Rbmatite,  Fe,0,. 

Hexa^nal  and  rhombohadral ;  R  86*.  Cryatala  rhombohedric, 
prismatic,  and  tabular.  Twina  with  axea  paralleL  CL  R,  and  basal ; 
fracture  conohoidal;  brittle.  H.  —  5-5  to  6*5;  0.-5*1  to  5*8. 
Opaque,  but  in  thin  lamin«  traixsparent  and  blood-red.  Brilliant 
metallic  lustre,  iron-black  to  ateel-grey,  often  brilliantly  tarnished  of 
red,  yellow,  green,  and  blue  tints ; 
atreak  cherry-red.  B.B'.  in  the  inner 
flange  beoomea  black  and  magnetic 
SoL  in  adds.  O.c:  iron  70,  oxygen 
80.  The  following  are  Tarietiea  or 
aubdirisions} — 

Elba  Iron  Ore,  highly  modified 
rhombohedral  crystals,  often  bril- 
liantiy  tarnished.  Specular  Iron  Ore, 
in  thin  flat  crystals,  often  from 
volcanoes,  as  on  the  island  of  Ascen- 
sion ;  this  Tariety  includes  Jlieaeeous 
Iron,  thin,  lamellar,  and  ounred,  and 
Bid  Iron  Froth;  scaly.  Red  Heema- 
tiU,  in  botryoidal  and  atalaotitio 
forma,    which    are    internally  com-  ^     .^ 

poeed  of  radiating  fibiea,  and  often  "«*  ^^' 

haT«  a  concentric  Structure;  the  external  surface  haa  a  dark 
red  to  a  brownish  red  hue.  Compad  and  OeKrey  varieties,  with 
more  or  less  aluminous  impurity,  pass  into  Reddle  or  red  chalk,  and 
when  still  more  earthy  into  jaspe^  and  columnar  ores.  This  ore  is 
veiT  commonly  distributed: — micaceous  iron  at  Pittichie  in  Aberdeon 
and  Bimam  in  Perthshire;  red  hnmatite  at^I^adhills  ac^  at 
^"^    '^     iVi.  —49  O' 
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tnT«rfto|i  in  LABCtthire ;  tpeeular  Itob  at  Taviitook  in  Deronahire 
and  in  Cmnberland.    MariiU  leema  to  be  the  aame  iubstance  in 

Kndomorpha  after  magnetite ;    it  ocean  in  octahedra  in  Bate, 
imont  (Yoigee),  New  York,  and  Brazil. 

88.  Ilmxnits,  (Fe,Ti),0,. 

Bhombohedral ;  R  88*.  Cxyitals  rhombohedral  and  taibolar,  also 
intwina.  CL baaal ;  fracture conchoidaL  H.-5to6;G.-4*68to5. 
6paqae,  semimetillic,  iron-blac|c 
to  dark  brown;  atreak  black  or 
reddiah  brown.  Sometimes  slightly 
magnetio.  B.B.  infusible,  but  witn 
miorocosmio  sa\^  forms  a  red  glass. 
Slowly  soL  in'  s.  add  when  pow- 
dered. C.  d .!:  peroxide  of  iron,  with 
from  8  to  .63  per  cent  oxide  of 
titanium.  Occurs  in  metamor- 
phie  rocks.     Common  in  chloritio 

fneisi  in  Scotland ;  Menaccan  (Cornwall),  Ilmen  Mountains,  Salz- 
urg,  Egersund  (Norway),  Arendal,  Daaphin6  (CriehtoniU),  Massa- 
chusetts {WathitifftoniU), 
84.  IffSKDrk 

Cubio ;  in  octahedra.  Strongly  magnetic ;  in  other  respects  similar 
to  ilmenite,  but  occurs  in  igneous  rocks.  Common  as  black  iron- 
sand  in  Scotland ;  Iserweise  in  Bohemia,  Auyergne,  Canada,  New 
Zealand. 

8.  CoMPomnM  or  Sssqvioxidis  with  Pkotoxisis  (Spdcbli). 

86.  MAOimTrE,  FeO,  Fe,0,. 

Cubic  (figs.  86,  80,  88,  29,  84,  87,  with  40,  41,  86).  Hemi- 
tropes  common  on  octahedral  face  (fig.  169).  Twins  (fig.  261).  Faces 
of  ooO  striated  in  long  diagonaL  Often  compact  andgranular.  CI. 
octahedral ;  fracture  conchoidal  or  nneren ;  brittle.  H.  -  5  '6  to  6  '6 ; 
6— 4*9  to  6 '2.  Opaque;  lustre  metallic  Iron-black  to  brown; 
atreak  black.  Highly  magnetic;  often  polar,  foriuing  natural 
magnets..  B.B.  becomes  brown  and  non-magnetic,  fwng  with 
difficulty.  Powder  aol  in  h.  acid.  C.c.  :  81  protoxide  and  69  per- 
oxide of  iron;  or  72*4  iron,  27 '6  oxygen;  aometimes  with  titanic  acid. 
In  crystala  in  Shetland  and  Sutherhnd ;  also  Cornwall  and  Antrim. 
TraTers  lla  (Piedmont),  Tyrol,  Styria.  Massive  at  Dannemora  and 
Taberg  (Sweden),  Norway,  Urals,  Harz,  Saxony,  Elba.  This  is 
the  most  important  ore  in  Norway,  Sweden,  and  Bussis,  and  affords 
the  finest  iron. 

86.  HAOKXffio-FBBBrns,  MgO,  Fe,0,. 

Cubic  (fig.  80).  H.-6  to  6*6;  G.-4'67  to  4*66.  Other 
characters  same  as  magnetite.  Cc.  :  magnesia  20,  peroxide  of  iron 
87.     Fumarolea  of  YesuTiua 

87.  ^AOOBSiTK,  (MnO,  MgO),  (Fe^O,,  Mn,0^. 

Cubic;  0.    Black;  Titreous;  streak  red.    Nordmark  in  Sweden. 

88.  Feankuxiti,  (FeO,  ZnO,  MnO),  (Fe,0,,  Mn,0,). 

Cubic  (figs.  84,  64) ;  also  granular.  CI.  octahedral ;  fracture 
conchoidal ;  brittle.  H.  -6*5  to  6*6  ;  G.  -6*07.  Metallic  lustre. 
Iron-black  ;  streak  reddish  brown.  Opaque ;  slightly  magnetic 
B.  B.  infusible,  but  shines  and  throws  out  sparka.  On  cnarcoal  with 
aoda  a  deposit  of  oxide  of  sine  Sol.  in  h.  acid  with  evolution  of 
chlorine.  C.c  :  about  67  iron  oxide,  17  mannneae  peroxide,  16 
sine  oxidfli.    Franklin  and  Sterling  (New  Jersey). 

89.  Cheomits,  FeO,  Cr|0, . 

Cubic;  in  octahedra,  generally  grannlar-massiTe.  H. -5'6; 
G.  -4'4  to  4 '6.  Opaque  ;  aemimetallio  to  resinous.  Iron-black  to 
dark  brown  ;  streak  reddish  brown.  Fracture  nx^en  ;  sometimes 
magnetic.  B.B.  unchanged ;  in  red.  flame  becomes  magnetic;  with 
borax  forma  an  emerald-green  bead.  Not  soluble  in  adds.  C.c: 
19  to  87  protoxide  of  iron,  0  to  16  magneaia,  86  to  64  peroxide  cf 
chromium,  9  to  21  alumina.  Unst  (Shetland),  Towanrioff  (Aber- 
deenshire), Silesia,  Bohemia,  Styria,  Urala,  Turkey,  Baltimore, 
Massachusatta,  and  Hoboken.  The  ore  of  chromium ;  used  for 
dyas.    IriU  la  chromite  mixed  with  iridoamiam. 

90.  Unumim  {Piteh  BUnds),  UO,  U,0,. 

Cubic  (fig.. 80);  nsnally' massive  and  botryoidaL  H.-6  to  6;  , 
G-6*6to8.  Loatre  pitch-like  to  snbmetallic  Colour  velvet-black, 
brownish  black,  and  grey.  .  B.B.  infuaible.  Not  aol.  in  h.  add, 
but  easily  in  hot  n.  add.  C.  c :  oxidea  of  uranium  SO^th  a  mixture 
of  other  oxidee.  JohauA-Oeorgenstadt,  Annaberg,  Pnibram,  Red . 
ruth  in  ComwalL    The  chief  ore  of  uranium. 

91.  Gahxitb,  ZnO,  A1,0,, 

Cubic  (figa.  166,  80,  88,' and  with  89,  40).  Hemitropea  like 
magnetite.  CL  O;  brittle,  with  conchoidal  fractore.  H. --7*6  to 
8  ;  G.  -  4  '8  to  4  *9.  Opaque ;  vitreous  to  resinous.  Dark  leek-ffreen 
to  blue;  atreak  grey.  B.B.  unchanged.  Unaffected  l^  acids  or 
alkaliee.  C.c:  44  oxide  of  sine,  66  alumina.  Falnn,  Broddbo, 
Haddam  in  Connectieat^  and  Franklin  in  New  Jersey.  2^/utte 
eontaina  42  per  cent,  aeaqnioxida  oi  irai;  tad  ZrHUaniU  contains 
U  o«ida  of  niingiam. 


92.  HBROTHitx,  FeO,  Alfit* 

Cubic ;  generally  granular  massiTA.  H.-7*5  to  d  ;  (^,^^"9  to 
8*96.  B.B.  infusible  C.c  :  oxide  of  iron  41*1,  alnmiaa  58*9. 
Bonsberg  in  the  Btfhmerwald. 

98.  SpnrxL,  MgO,  Al^Of 

Cubic  (figs.  80, 88,  40  with  26) ;  hemitropesnnited  by  face  of  0.  CL 
octahedral ;  fracture  conchoidal  H.  -8 ;  G.  -8*4  to  4*1.  Trans- 
parent to  opaque ;  vitreons.  Black,  red,  blue,  green ;  streak  white. 
B.B.  inftisiole  and  unchanged.  C.c:  28  magnesia,  72  alumina; 
aome  with  a  little  iron,  and  the  red  varieties  aome  chromium. 
Varieties  Mre— Spinel  i2u5y .when  scarlet,  Baku  Ruby  when  rose-i«d ; 
both  often  sold  as  the  true  rub^,  but  not  nearly  so  valuable ;  when 
of  4  carata  valued  at  half  the  pnoe  of  a  diamond  the  same  sise.   These 
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come  from  Pegu  (native  name  BalachanJ.  The  violet-coloired.1a  th« 
A  laltanditu  niby  from  Alabandin  in  Cana,  (Asia  Minor).  The  onagjl 
red  is  the  RubieelUi.  The  above  also  occur  at  Ceylon,  Ava,  and  Siaxn. 
Sapvhiriru  is  pale  sapphire-blue  to  greenish  or 
reddish  blue  ;  irom  Aicer  in  Sweden,  Greenland, 
and  North  America.  FleoncuU,  dark  green  or 
blue  to  black ;  from  Candy  in  Cevlon.  Chloro- 
tpirulf  grass-green  with  a  yeUowisb  white 
streak ;  from  Zlatoust  WaUr-apiml  colour- 
less ;  from  Ceylon.  PicoliU  is  a  dark  blue 
cbromiferous  variety  from  serpentine 

94.  Chbtbobsrti^  GIO,  A1,0,. 

Right  prismatic  (fig.  284).  Twina  common, 
united  by  a  face  of  Poo  (fig.  286,  also  166).  CI 
brachydiagonal  imperfect,  macrodiagonal  more 
so ;  fracture  conchoidal  H.  -  8  *6 ;  G.  -  8  '68  to 
8*8.  Transparent  or  translucent;  vitreous. 
Greenish  white,  leek-green,  and  dark  emerald- 
CToen.  B.  B.  infiisible.  Not  affected  by  acids. 
C.c:  glucina20,  alumina  80.  Brazil,  Ceylon, 
India,  the  Urals,  Haddam  in  Connecticut  A 
very  valuable  gem.  It  sometimes  possesses  an 
opalescent  band,  which  when  the  stone  is  cut 
en  eaboehon  appears  as  a  streak  of  floating 
light ;  whence  it  derives  its  name  of  Cynuh 
jMaiu.  It  is  then  also  called  the  chatoyant  or 
Oriental  chrysolite,  and  when  fine  is  of  iextreme 
value.  The  emerald-green  variety,  or  AUn- 
andriU,  is  columbine-r^  by  transmitted  light. 

4.  DsuTOZiDEa. 

96.  RuTiLS,  TiO,. 

Pvramidal ;  prisms  dominant  P84  40^;  P<e  66*  86'  (figi.  286, 
287).  Hemitropea  common,  with  axes  of  halvea  114*  2r.  CL 
OD  Pand  oDpoo,  perfect  H.-6to  6*6;  0.-4*2  to  4*8.  Trans- 
parent to  opaque ; 
adanumtine  .  T  ' 
Brown-red,  red, 
yellow,  and 
streak  yeUowish 
B.B.  unchanged;  with 
borax  in  the  ox.  flame 
forms  a  greenish,  in 
the  red.  fljone  a  violet 
glass.  Not  affected  by 
acids.  Cc:  titanic 
acid,  with  aome  per* 
oxide  of  iron.  Craig- 
caiUeach  and  Ben^y- 
Gloe  (Perthahire),  The 
Cobbler  and  Ben-Bhenla 
(Argyllshire),  Alpe,  limogM,  Norway,  BracO. 
Titanium  Mount  (Lincoln  county,  Qaoigia). 
painting,  and  for  tinting  artificial  teeth,  whe 
ara  imbcddad  in  lock-c^stal  they  are  called  Yesos^  hab; 
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.paque  ; 

•  lustre  >''\s. 
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Laigedyitals  a8 
QaorRia).  Vaed  in  porcalain 
th.    when  attennatad  oystals 
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bt  Akatabe,  110,. 

PTTamidal;  pyntmidg  dominant.  P.  186*  86'  (fig.  288).  CL 
UmJ,  andP,  bbth  perfect;  brittle. 
H.-'6*5  to  8;  0.-8*8  10  8*98.  Trana- 
|»areiit  to  opaqne  \  Instre  adimkntine  to 
metalHo.  Indigo^bioe,  yellow,  brewdj 
rarely  eolonrlesa^  atreak  white.  -'A.'B, 
infbaiUe.  Sol  in  hot  s.  add.  dc, : 
titanie  add,  with  a  little  iron  and  tardy 
Hn.  Ootuwall  and  Deronahire,  the  Aljw, 
Danphini,  Talaia.  the  Vralsf  Mku 
Qeraes  (Branl). 

97.  BBooxm,  HO,. 

Kght  prismatia;  with  polar  edgea  185* 

8r  and  101'  8"  (fig.  289).     CL  macrodU- 

gonaL     H. - 6'6  to  6  ;  0.-8*86  to  4*2. 

Transparent  to  opa^ae  j  lustre  metallic         ^  288  (ap.  96). 

adamantineu  YelMWiah,  reddish,  and  hair-brown;  str^^l^  yellowish 
white  to  white.  B.B.  infusible;  with 
microcosmio  sdt,  a  brownish  yellow 
glass.  C.  c. :  titanic  acid,  with  1  to  4  *6 
per  cent  peroxide  of  iron.'  Snowdon 
and  Tremadoo  (Wales),  Chamonni, 
Booig  d'Oisans,  Miask.  ArkansUe  is 
iron-bkck,  and  sabmetallic,  in  thick 
cxyatals  from  Arkansas,  U.S. 

9a  Cashitkritx,  8nO| 
Pyramidal  f  87*  7';  Pco  67*  5(/ 
(figs.  290  to  ^2),  Crystals  oaP,  P; 
or  opP  (flr),  P  is),  ooPoo  (ft;  or  with  Poo 
(P),  (fig.  290);  and  also  o»P2  (r),  and 
8Pi  (s)>  (fig-  291).  HemitroiNW  rerr 
comtnon,  combined  by  a  face  of  r  oo  with 
theehief  axes  112*  10*  (figs.  293, 171, 172, 178)  t  also  fibrous ( Woofl 
Tin),  or  In  rounded  fragmonta  and  grains  {Stream  Tin),  CI  pris- 
matio  dong  ooP,  andmPoo,  imperfect;  brittle.      H.  —  6  to  7; 


Pig.  289  (sp.  97). 


Fig.  29a 


Fig.  291. 


O.— 6*8  to  7.  Translucent  or  opaqoe:  adamantine  or  resinous. 
Whiter  but  usually  grey,  yellow,  red,  brown,  and  black ;  streak 
white,  light  grey,  or  brown.     KB.  in  the  forceps  inf^Ue ;  on 


Fig.  292. 


fig.  298. 


dutreoal,  in  the  inner  flame,  reduced  to  tin.  Not  affected  by  adds. 
0.0.:  78*6  tin  and  21*4  oxygen,  but  often  mixed  with  peroxide  of 
iron,  or  manganese,  or  tantdic  acid.  Comwdl,  Bohemia,  Saxony, 
also  Silesia,  Hante-Vienne  in  Franco,  Oreenland,  Russia,  Korth 
and  South  America,  Malacca,  Banca,  .and  Queensland.  Almost 
the  only  ore  of  tin. 

99.  JLAVSMimnTifii  2MnO,  HnO,. 

PjrramidsL  P  116*  69';  P«o  98*  82' (fig.  110).  Twins  common, 
and  rosettes  of  twins  (figs.  174, 175).  CL  basal,  perfect,  leas  so  P  and 
P«o ;  fracture  uneven.  U.  -  5*5 ;  O.  —  4*7  to  4*8.  Opaque;  metdlio 
Jnatie.      Iron-blaok;  streak  brown.   B.B.  infusible,  but  becomes 


brown.  Sol.  in  h.  %cid,  with  evolution  of  chlorine.  Powder  colours 
s.  acid  red.  Cc  :  81  protoxide  and  69  peroxide  of  manganese. 
Ihlefeld  and  Ilmenau  in  the  Harz,  and  Sweden. 

100.  Braitkitb,  HnO,  MnO,. 

^T^tragonal  P 108*  89^.  a.  P ;  britUe.  H.  -  6  to  6 -5  ;  O.  - 4 *7  to 
4^.  \JIetdlio  lustre.  Colour  and  streak  dark  brownish  black.' 
C.cV  70  manganese  and  80  oxygen,  generally  with  about  8  percent, 
of  silica.     Ihlefdd  and  St  Marcel    Mareeline  has  violet  tarnish. 

IQl.  Ptbolvsitx,  MnO,. 

Right  prismatii;  aoP93*40';  generdly  radiating  fibrous,  or  compact 
earthy.     CL  oaP ;  friable.     H.  -2  to  2*6  ;  ^^^rs^ 

0.-4*7  to  6.  Opaque;  lustre  silky  to 
semi-metallic  Dark  steol-grev  to  black ; 
streak  black.  .Soils.  B.B.  infusible,  loses 
oxygen  and  becomes  brown.  Sol  in  h.  acid, 
with  evolution  of  chlorine.  Cc:  manga* 
nese  68,  oxygen  87.  Amdilly  (Banffdiirel 
Cornwall  and  Devon,  Ilmenau,  Ihlefdd, 
France,  Hungary,  Brazil  Used  for  re- 
moving the  fireen  icon,  tint  from  glass ;  hence 
its  name  ana  th4t  of  Savon  ds  verritr.  Also 
for  obtaining  oxygen  and  chlorine  Far' 
vjote  is  a  variety  with  6  per  eent  of  water,  ^    ^, 

from  WarwickslmtL  ^  294. 

102.  CsBDKism,  8CnO,  2(Mn0,Mn0,). 
Oblique.    H. -4*6;  0-6.    MetalUc     Black;  streak  brawn. 
Thnringia. 

108.    PLA.TTNKBITB,  PbO|. 

Hexagonal.  odP  120*.  CL  indistinct ;  brittle  0.-9  '4.  Opaque ; 
metallic  Iron-black;  streak  br6wn.  Cc  :  lead  86*2,  oxygen 
18*8.     Leadhills. 

104.  MiNiirif,  2PbO,  PbO,. 

Pulverulent  H.-2to8;  0.-4*6.  DuU  Colour  bright  red ; 
.  streak  orange-yellow.  B.  B.  fuses  easily  and  reduced.  Sol  in  b. 
add.  Cc  :  lead  90*7,  oxvgen  9*8.  LMdhills,  \Veardde  in  York- 
diire,  Anglesea,  Badenweiler,  Siberi|L 

6.  Htdsous  Oxidbs. 

1051  SassolikEi^BjOs,  H,0. 

Anorthic .  OP  :  oof^oo  76*  80'.  Scdy  six-dded  plates.  CL 
basal  .  Flexible  and  sectilc  '  H,  - 1 ;  O.  - 1  *4  to  1  *6.  Tranducent ; 
pearly;  white;  taste  bitter;  greasy.  Sol  in  hot  water.  Cc: 
Doracic  add  56*46,  water  48*65.  Hot  ntrings  of  Sasso,  near 
Siena,  Tuscany';  and  with  sulphur  in  tne- crater  of  Yolcano, 
lipari  Idands. 

106.  TUBOITB,  2FeaO,-»-H,0. 

Masdve  and  fibrous,,  dso  earthy.  H.  -  5  to  6  ;  0.  -  8  ^4  to  4  '68. 
Lustre  satin-like,  also  dull     Colour  reddish  black  to  bright  red. 

Botryoidd    surfaces  ^ustrons  like  Umonite.  

Opaque.  Cc  :  iron  sesquioxide  94*7,  water 
6*8.  B.B.  decrepitetes  violently  and  yields 
water.  Kerrera  (Hebrides),  Bogodovsk 
(Urals), ''and  many  limonite  locdities.  Fre- 
quently token  .for  limonite 

107.  DiABPoaK,  A1,0,',  H,0. 
Right  prismatic;  ooP  129*47';  usually  thin 

foliated.  CL  brachydiagond,  perfect ;  bntUai 
H.<76;0.  — 8*8  to  8*4.  Titreous;  pearly  on 
deavage-planes.  Colourless  to  yellowish, 
greenish,  or  violet  B.B.  inf^ble,  decrepi- 
tetes. Insoluble  Cc  :  dundna  86,  water 
16.  Schemnitz,  Broddbo,  Switzerland,  Kaxos,  Chester,  Mssm- 
chusetts.     Fig.  296. 

108.  OOthitb,  Fe,0|,  H^O. 
Right  prismatic  ;  ooP  94*  68' ; 

also  columnar,  fibrous,. or  scdj. 
CI.  brachydiagonal,  perfect ;  brit- 
tle H.-5to6-6;G.-S*8to4*4. 
Opaque;  or  fine  crystels  trans- 
parent, and  hyadnth-red ;  lustre 
adamantine    or     silky.       Colour 


Fig.  295  (sp.  107). 


allow,  red,  or  dark  brown ;  streak 
aish  yellow.  B.B.  becomes 
etio,  difficultly  funble.    Sol 


in  lu' acid.  Cc  :  peroxide  of 
iron  90,  water  10.  Hoy  (Orkney), 
Achavarasdde  (Caithness),  Sdis- 
bu        ~  ~ ' 


Fig.  29eL 


Fig.  297. 
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SKg^t  priimatie,  tomatimes  heiuihedrio ;  ooP  (}i)  99  *40. 
prisiutio  (figi.  298  to  800);  vertically  ■triated; 
also  colnmnw  or  fibrous.  Hemitropet  com- 
mon. GL  brachydjagonal,  perfect;  brittle. 
H.»S*6  to  4;  0.-4-8  to  4*4.  Opaque; 
iwitalHo  lustre.  Steel-grey  to  iros-black; 
stmk  brown.  B.B.  invisible.  SoL  in  warm 
h.  aoid.  0.0. :  peroxide  of  manganese  89*9, 
water  10 'L  Orandholm  (Aberdeenshire), 
Cork,  Upton  Pyne  (Exeter),  Churchbill 
gomenet),  Warwickshire,  Ihlefeld,  Thuringia. 
ITorwajr,  Sweden,  Nova  Scotia. 


Crystals 


Fig.  299  (sp.  109). 

110.  LiMONiTS,  2Fe,OaH-8H,0. 
Fibrous,  botryoidal,  and  stalactitic,  some-      ^,     ^f^.-r    i™i^ 

times.earthy.  H.-4-6  to  6-6;  0^8-4  to  ^'«'  ^^  t**^  ^^^ 
8  -96.  Ooaque ;  lustre  sUky,  cUmmerin^,  or  duU.  Brown,  yellow- 
ish and  blackish  brown,  often  black  on  surface;  streak  ochre- 
▼ellow.  In  closed  tube  yields  water,  and  becomes  red.  B.B.  in 
inner  flame  becomes  magnetic,  fusing' to  a  glass.  C.c  :  peroxide 
of  iron  86*6,  water  14*4.  Sandlodge  (Shetland),  Hoy  (Orkney), 
Clifton.  Bristol,  Cornwall,  Hars,  Thuringia,  Nassau,  Styria,  Carm- 
thia,  Siberia,  United  States.  ^     j  -> 

111.  XjorrHosiDEEXTE,  Fe,0,,  2H,0. 

Fibrous,  stellate,  also  as  an  ochre.  H.  -2-6.  Silky  or  greasy, 
pitch-like  or  earthy.  In  needles,  golden-yellow  or  brown-red;  as 
an  ochre,  yellow,  red,  or  brown ;  streak  ochre-yellow.  B.B.  like 
limonite.  C.& :  peroxide  of  iron  81  •«,  water  18  '4.  Hoy  (Orkney), 
Aohayarasdale,  Kilbride,  Wicklow,  Ilmenau,  Goskr,  andElbingeitide 
in  theHan. 

112.  Bbatjxitb,  (8A1,0,,  Fe,0,),  2H,0. 

Oolitic,  concretionary,  disseminated ;  also  earthy  and  day-like. 
O.— 2*66.  White,  grey,  oohre-yellow,  brown,  and  red.  C.a  : 
alnmina  50*4,  peroxide  of  iron  26*1,  water  28*6.  From  Beaux  (or 
Baux)  near  Aries,  and  elsewhere  in  France.  In  grains  in  compact 
limestone.    Pure  Tarieties  used  for  manufacture  of  aluminium. 

11&  EuAsm,  U,0,-f-2H,0. 

Amorphous-  masses;  resin-like.  H.-8-5  to  4*5;  0.-4  to  5. 
Reddish  brown  to  black ;  streak  wax-yellow  to  olive-green.  C.c  : 
68*5  per  cent  sesouioxide  of  uranium.  10  of  water,  wiSi  impurities. 
£lias  mine  (near  Joaohimsthal). 

114.  Bbuoits,  lCgO,H,0 . 

Bhombohedral ;  R  82*  22^;  also  foliated  and  botryoidal  columnar. 
CL  basal,  perfect :  sectQe ;  laminn  flexible.  H.  - 2 :  O.  - 2*8  to  2*4. 
Translucent,  pearly.  Colourless.  B.B.  infusible.  Easfly  soluble  in 
^^  M&.^'  **  "»*P»«»^  «1  ^ter.  NemaUU  is  afibious  variety 
with  silky  lustre.  Swinaness  and  Quin  Gio  in  Unst,  Beresorsk 
in  the  Urals,  Hoboken,  New  Jersey,  Texas,  Pennsylyania. 

116.  Ptboohkoitx,  MnO,  H,0 . 

Foliated.    H.  ^2*5.    Pearly,  white,  but  changing  through  bronse 
to  black.     Flesh-red  by  transmitted  light     In  matrass  becomes 
▼erdlgris-green.  finally  bUck,  yielding  water.     SoL  in  h.  add. 
C.a  t  protoxide  of  manganese  79*8,  water  20*2.     In  veins  in  mag-' 
netita  at  Paisberg  in  Sweden. 

116.  GiBBBiTS  {ffydrargaiiU\  Al^O,,  8H,0. 

HexagonaL    Co. :  85*5  alumina,  84*5  water.    The  crystals  are 
•  from  Zlatoust  in  the  Urals ;  stalacUtes  from  Richmond  in  Massachu- 
aetta  and  Tilla.Rica  in  BrasiL 

117.  LiMKm,  Fe,0,,  8H,0. 

ICassive  in  stalactites,  also  as  a  yellow  ochre.  Like  limonito,  but 
^tchv  lustre.  C.c. :  peroxide  of  iron  74*8«  watar  25*2.  Leadhills, 
Botallack  (Cornwall),  Novgorod  (Russia). 

118.  Htdsotixoitb,  A1,0„  8H|0;i:6MgO,  H|0  +  6H,0. 
HexagonaL     CL  basal,  foliated,  and  somewhat  fibrous.     H.  -2  ; 

0.-2*04.  White,  peftrly.  Greasy  to  the  touch.  Translucent 
C.a  :  alumina  16*8,  nuurnesia  89*2,  water  44.  Zlatoust,  Urals; 
SainuB,  Norwsj ;  New  YodL. 


119.  Pteoauiiite,  Fe,0,,  3HaO  +  6MgO,  H90  +  6H,0. 
Hexagonal ;    tables  and  scaly  coatings.     Lustre  pearly  to  saV 

metallio.  Colour  white  to  {^old-yellow.  Translucent  KB.  in* 
fusible,  yields  watar.  Sol.  in  h.  acid.  Cc. :  peroxide  of  iron 
23  -9,  maffucsia  85  '8,  water  40*8.  Haaf  Grunay  in  Shetland,  LAng< 
ban  in  Wermland. 

120.  GuMMm,  UjO,,  8H,0, 

In  rounded  lumps,  resembling  gum.  H.  -2*5  to  8  ;  O.  —8*9  to 
4*2.    Lustre  greasy.    Reddish  yellow  to  yellowish  brown.    C.c.:  72 

Jer  cent  sesquioxide  of  uranium    water  14*75,  with  impurities. 
ohann-Georgenstadt 

121.  PsiLOMELANB,  (BaO,  MuO)  MnO,-|-SH,0,  MnO,-f-8H,0. 
Massive  and  botryoidal ;  fracture  cbnchoidal    H.  -  5  '5  to  6  ;  0.  — 

4*1  ta  4*8.  Bluish  black.  B.B.  infusible.  About  80  per  cent  of 
oxide  of  manganese,  with  baryta,  potash,  and  water.  Hoy  (Orkney), 
Leadhills,  Cornwall,  Devon,  Schneeberg,  Ilmcnau,  Vermont  in 
France.  Wad  is  similar,  but  sometimes  soft  and  light  Lead- 
hills, Cornwall,  Harz,  France. 

122.  Chaixjophanitb,  MnOZnO-|-2Mn02-i-2H,0. 
HexagonaL    R:R  114*  80'^      CL  basaL      H.-2*5;  0.-8*91. 

Metallio  lustre.  Blue- black ;  streak  brown,  dulL  Opaque;  fleidble. 
C.C.;  manganese  binoxide  59*94,  protoxide  6*6,  zmc  oxide  217, 
water  11  *6.     Sterling  Hill  (New  Jersey). 

OXIDES  OF  NON-METALS. 
1.  OzTDBs  or  Absekio-Aktimoky  Family  (Teboxidxb). 
128.  Absbnoutb,  AsO,. 

Cubic;  in  octahedra;  also  botryoidal,  stalactitic  H.  — 1*5;  G.  -^ 
8*7. '  Lustre  vitreous.  Whita;  streak  pale  yellow.  Translucent 
Sublimes  in  closed  tube,  condensing  in  orilliant  octahedra.  .  Cc.: 
arsenic  75  76,  oxygen  24  '24.  Cornwall,  Andreasbeig,  Joachimstha], 
Eiipnik  (Hungary),  Nevada,  California. 

124.  Sknabhontitb,  SbOg. 

Cubic;  in  octahedrons.  CL  octahedral,  also  massive  granular. 
H.  —  2  to  2  '5^  G.  —  5 *22  to  5  *8.  Transparent;  adamantine.  Whita  or 
grey.  B.B.  m  inner  flame  fuses  and  colours  the  flame  greenish  blueu 
SoL  in  h.  add.  C.c :  antimony  83  *56.  oxvgen  16*44.  I^dellion  in 
Cornwall,  Constantine  in  Algeria,  Malaczxa  in  Hungary. 

125.  Valbmtinbitb,  SbO,. 

Rightprismatic;  c»P187'.  CL  ooP,  perfect  H.  -2*5 to  8;  G. -6*5 
to  5  *6.  Iranslucent;  adamantine  to  pearly.  Yellowish  white,  brown- 
grey;  streak  white  Other  properties  and  com^sition  like  senar- 
montite.  Glendinning  (Dumfriesshire),  Przibram,  Br&unsdoif 
(Saxony),  Hu/z,  Hungary,  Allemont  (Dauphin^),  Siberia. 

126.  BisMiTE,  BiO|. 

Massive,  earthy.  Q.  «4*36.  Grey,  yellow,  green.  Qctbiimnlli 
89*65,  oxygen  10*35.     St  Agnes  (Cornwall),  Schneeberg,  Siberia. 

127.  MOLYBDITX,  MoO,. 

Rightprismatic,  o>PlS6''48'.  In  capillary  crystals,  also  powdery. 
H.-1  to  2;  G.-4'5.  Straw-yellow  to  yellowish  white.  Ccf 
molybdenum  6571,  oxygen  34*29.  With  molybdenite  at  many 
of  ita  localities. 

128.  Tuhostitb,  wo,. 

Earthy.  Soft  yellow  or  yellowish  green.  SoL  in  slkaBei.  Cc : 
tungsten  79*3,  oxygen  20*7.  Cumberland  and  Cornwall,  Monrot 
in  (^nnecticut 

129.  Cbbvantitb,  SbO,+SbOg. 

Right  prismatic  Acicular,  generally  earthy.  H. — 4  to  6;  G. — 4  *1. 
Isabel-yellow,  reddish  white  B.B.  on  charcoal  reduced;  un« 
altered  per  se.  SoL  in  h.  add.  Harehill,  Ayrshire;  Endellion,  &c, 
Cornwall;  Cervantes,  Spain;  Felsobanya,  Hungary;  Mexico; 
Canada;  California. 

130.  Stibiconite,  SbO^,  H,0. 

Massive,  powdery.  H. -4  to  5*5;  0.-5*28.  Pale  yellow.  In 
dosed  tube  yields  watar.  C.c :  antimony  74*9,  oxygen  19*6,  water 
5*5.    Goldkronach  (Bavaria). 

131.  ToLGEBiTB,  SbO,,  5HaO. 

Massive  and  powdery.  White  In  tube  yields  water,  below  red- 
ness. C.  c  t  antimony  58  *9,  oxygen  19  '3,  water  21  *8.  Constantina 
in  Algeria. 

132.  ZuKDB&BBZ  {TifuUr  Ore), 

In  soft,  flexible,  tinder-like  masses.  Colour  dark  cheny-red  to 
blackish  red ;  lustre  glimmering.  Two  varieties :— one^  from  Klans- 
thal,  contains  antimony  oxide  83,  iron  oxide  40,  lead  16,  snlphnr  4; 
the  other,  from  Andreasberg  and  Elausthal,  seems  to  be  a  mixture 
of  jamesonite  (82*04  per  cent),  mispickd  (18*46X  and  pynigyrits 
(4*84).- 

188.  TuxvRm. 

Yellowish  or  whitish.  Radiated,  spherical  masses.  Gives  tin 
rsactians  of  tdluous  add.    Facsebaya  and  falatbna,  Ootoradoi 
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154.  TaXTAUO  OCBXM. 

Powdery;  brown;  vitreoxif.    Pennikoja  in  Finlandr 

2.  OxiDKs  or  Cahbok-Silioon  Fahilt  (Binoxzdss). 

155.  QvABTZ,  SiO,. 

HexaconAl ;  tKe  purest,  rarietiei  tetartohedraL    The  primary 
pyramid  P  has  the  middle  edge ^103*"  84',  and  the  polar  edges- 


r    r     r 


133-   44',  and  ^ .^    _.., ^    „   _, 

as   a   iliombohedron   B   (or*  }P),    with   pokr   edges- 94 
Crystals  often  of  a>P,   P 


ng.802.  Fig.  80S.         Fig.  304.      Fig,  806u 

is    oftwi    perfect    Very   fre<iuently   it   appears 


16'. 


Fig.  806L         Fig:  807.         Rg.  808. 


or  ooP,  P,  4P,   the  forms 

odP  and  4P  being  combined 

in  an  oscillatory  manner, 

prodncinff  stria  on  the  face 

of  the  pnsm  (figs.  803,  804, 

806);   also  oaP,  P,  i(2P2), 

the  last  fisee  appearing  as  a 

rhomb  replacing  the  alter* 

Bate  angles  between  the  two 

other  forms  (figs.  807, 808). 

Tbtj  are  prismatic,  or  py- 

lunidaL  or  rhombohedral, 

when  P  is  divided  into  R  and  -  R;  the  latter 

Tery  often  wanting.     Many  faces  plagihedral,  as 

m  figs.  802,  806,  809. 

Twins  common,  with  parallel  axes,  and  either 
asrely  in  jnztaposition  (see  fig.  178)  or  interpene- 
trating. Crystals  often  distorted,  as  in  figs.  810 
to  81&  1^  crystals  occnr  either  single,  attached, 
or  imbedded,  or  in  groups  and  droses.     Most  fre- 

r;ly  gnmnlar,  massive,  fibrons,  or  colnmnarj 
in  psendomorphs,  netrifactions,  and  other 
forms.  GL  rhombohedral  alone  R,  very  imper- 
fBct;  prismatic  along  o»P,  still  more  imperfect; 
frsetare  conchoidal,  uneven,  or  splintery.  H.  —  7 ; 
0.-2 '6  to  2*8;  2*66  in  the  purest  varieties. 
Colourless,  but  more  often  white,  grey,  yellow,, 
brown,  rod,  blue,  green,  or  even  black.  Lustre 
vitreous,  inclining  to  resinous;  transparent  or 
translneent;  when  impure  ^most  opaque.  B.B. 
infusible  alone;  with  soda  effervesces,  and  melts 
into  a  ejear  glass.  Insoluble  in  acids,  except  the  hydrofluoric; 
whan  pnlveiued,  slightly  soluble  iii  solution  of  potash..     Co.: 


Fig.8Q9. 


F^aia  ng.8ii.        Fig.812.         Fig.  sis. 

48*06  sQifOon  and  61  "96  oxygen;  but  frec^uently  &  small  amount  of 
the  oxides  of  iron  or  titanium,  of  lime,  alumina,  and  other 
snbstanee& 

The  following  are  varieties : — 

Jbdr-ciyiea; :  highly  transparent  and  colourless;  Dauphin4, 
Bvitaerland,  Tyrol,  Hungary,  Madagascar,  and  Ceylon. 

JmdKptt :  violet-blue  (from  iron  peroxide  or  manganeee),  and 
ofttti  marked  by  sigxag  or  undulating  lines,  and  the  colour  dis- 
posed in  clouds:  sSSa,  Persia,  India,  Ceylon,  Braal  (white  or 
yellow,  named  nlae  topas),  Hungary,  Ireland  (near  Cork),  and 
Aberdeenshire.  Wine-yellow  {CHtrin  and  Gold  Topazy,  the  brown 
or  Smok^  Qutrtz  (coloured  by  a  substance  oontauung  carbon 
and  nitrogen);  and  the  black  or  Morion,  from  Siberia,'  Bohemia, 
Pennsylvania,  and  other  places.  Cairngorm  Stone,  l?lack,  brown«  or 
yeDow,  fh>m  Aberdeenshire  mountains.  The  above  are  valued  as 
ornamental  stones  :  those  which  follow  are  leM  so.  „.„,., 

Bom  QuarU :  red  inclining  to  violet-blue;  Clashnareo  Hill  (Aber- 
deen), and  Rabenstein  in  Bavaria.  MUk  <?uarto:  milk-white,  and 
ilx^^  opalescent;  Greenland*    Fnua:  leek  and.  other  4shades  of 


^e«n;  Saxony  and  CJedar  Mountain  .in  Sonth  Utnck,  Catt-iy^ 
udoeing  asbestos:  greenish  white  or  grey,  olivc^green,  red,  brown, 
or  yellow^;  Ceylon,  and  Malabar.  AvcaUurim,  enclosing  jnica : 
yelIo\r,  red,  green,  or  brown;  India,  Spain,  and  Scotland.  8xderiU> 
mdigo  or.  Berlin  blue  ;  Gollincr  in  Salzburg. 

Common  Quartz,  crystaHizea  or  massive,  white  or  grey,' slso.  red, 
brown^  Ice,  is  a  frequent  cdnstitneht  in  many  rocks.  Some  impure 
varieties  are  properly  rocks,  as  is-. 

(1)  ^erruginoua  Quartz,  or  Iron  J^int:  red,  yellow,  or  brown; 
often  associated  with  iron  ores. 

(2)  Jasper:  red,  yellow,  brown,-  also  green,  grey^. white,  and 
black ;  alone,  or  in  spots,  veins,  and  bands  {Eibbon  or  Egyptian 
Jasper);  Urals, Tuscan  Apennines,  Hars,  and  many  parts  of  Scotland. 

(8)'  Lydian  Stone,  or  Ilinty  Siate  :  black,  grey,  or  white;  hss  a 
spUntvy  or  conchoidal  fracture^  breaks  into  imgular  fn^ments, 
and  passes  by  many  transitions  into  clay-date,  of  which  itiS'Often 
merely  an  altered'  portion,  as  in.  Scotland;  used  ss  a  touchstone  for 
gold,  and  at  Elfdal  (Sweden)  manufactured  into  omanientB. 

(4)  ffomstofu  or  Chert :  compact,  conchoidal,  splintery  fracture ; 
translucent  on  the  edges;  dirty  grey,  red,  yellow,  green,  or  brown; 
passes  into  flinty  slate  or  common  quartz;  common  m  the  Mountain 
limestone,  Oolite,  and  Qreensand  formations;  and  often  contains 
petrifactions,  as  shells,  corals,-  and  wood. 

Other  siliceous  minerals  seem  intimate  mixtures  of  quarts-  and 
opal,  as:— 

Flint :  greyish  white,  grey,  or  greyish  black,  slso  yellow,  red, 
or  brown;  sometimes . in  - douds,  spots,  or  stripes;  semitrans- 
parent;  lustre  dull;  fracture  fiat  conchoidal;  occurs  chiefly  in  the 
Chalk  formation,  as  in  England,  Ireland,  Aberdeenshire,- France, 
Qermany,  and  other  eoxmtries;  sometimes  in  beds  or  vertical  veins, 
often  in  irre^lar  lumps  0:1^  concretions,  indosins  petrifactions,  as 
sponges,  echmoids,  shells,  or*  siliceous  Infusoria.  The  colour  is 
partly  derived  from  carbon,  or  orsanio  matter.  Used  formerly  for 
gun-flints,  and  still  for  the'manumcture  of  glass  and  pottery;  and 
out  into  cameos  or  other  ornaments. 

Chaleedimy  i  semitransporent  or  ttanduoent ;  white,  grev,  blu^ 
ftttn,  yellow,  or  brown;  stslactitio,  reniform,  or  bb^oidal,  and 
in  psendomorphs  or  petrifactions ;  Iceland,  Faroes,  Trevascus  in 
Cornwall,  Scotland,  Hnngarv,  Bohemia,  Oberstein«  Camelianx 
chieflj  blood-red,  but  also  yellow,  brown,  or  almost  Uack ;  IndiiL 
Arabia,  Surinun,  and  Siberu;  also  Bohemia,  Saxony,  and  Sootland 
(FifeeUre). .  Flasma :  ieek-  or  srass-green,  and  waxy  lustxe ;  Olym* 
pus,  Black  Forest,  India,  snd  C^ins. 

Chrysoprase:  appl^-green;  Sileeia,  and  Vermont  in  NorthAmerica. 
Moss- Agate  and  Eeliotrope :  dark  green  and  dendritic  (called  Blood' 
stone  when  sprinkled  witn  deep  red  spots) ;  .India,  Siberia,  Bohemia 
Fassa  Talley,  island  of  Rum  and  other  parts  of  Scotland. 

186.  Tbedyicitb,  SiO,. 

Hexagonal ;  P  middle  edge  124*  4',  polar  edges  127*  iV:  Single 
crystals,  very  minute  hexsgonal  tables  of  OP,  o»P,  but  with  the 
ediges  replaced  by  P  and  o»P2,  are  rare  (fig.  814).    Mostly  twinned 


Fig.  811 


Fig.  816u  Fig.  816. 

in  double  or  (oftsner)  triple  oombinstioiis  (figK 
815  to  817)i  CL  basal,  indistinct;  frscture  oon«  1 
choidsL  H. -7;  0.-2-282  to  2-826.  Colourless 
and  transparent;  vitreoua,  pearlv  on  the  base.  F|g.817. 
B.B.  like  quarts.  C.a:  96  silica,  with  some 
alumina,  jnagnesia,  and  iron  peroxide,  probably  from  the  matrix. 
Discovered  by  Ton  Rath  in  the  trachyte  of  San  Cristobal,  near 
Pachuca,  in  Mexico ;  also  in  the  trachyte  of  Mont-Dore  (Pny-de-. 
Ddme)/  the  Drachenfels,  and  Hungarr.  Many  opals,  treated  with' 
solution  of  potash,  leave  erystals,  ss  those  fr^m  Zimapan,  Easchau, 
Silesia,  ana  tiie  cacholong  from  loeland.  Where  such  crystals 
are  abundant,  the  .opal  becomes  opaque  or  snow-white,  Jenzsoh 
regards  these  as  still  another  variety  of  silica. 
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187.  Opal,  OSiO,,  H,0  to  8SiO,,  H,0 . 

Amorphous;   fraeture  conchoidal ;   rtrj   brittle.    H. -"S'S  to 
6*5;  O.-a  to  2*2.   Transparent  to  opaqne;  ritreoos,  inclining  to 
Colourless,  but  often  white,  yellow,  red.  brown,  green, 


Of  g»Jf  ^th  ft  beautiful  play  of  colours.  B.a  decrepiUtes  and 
beoomes  opaque,  but  is  infusible;  in  the  closed  tube  yields  water; 
ftlmost  wholly  soluble  in  solution  of  potssh.  Cc. :  silica,  with  6  to 
18  per  cent  water.     Most  opals  are  mixtures  of  various  minerals. 

lie  following  varieties  may  be  noticed:— (1)  EvaliU^  Glauy  Opal, 
m  MUlUr't  Olatt:  transparent,  colourless,  very  glassy;  small  botry- 
oidal,  or  incrusting;  Eaiserstuhl  in  Che  Breisgau,  Sohemnitz,  Silesia, 
Moiaria,  Hexico,  and  other  places.  <2)  Fire  Opal  or  Giraaoli  trans- 
parent; brilliant  vitreous  lustre;  bright  hvacinth-red  or  yellow; 
ZimapaH  in  Mexico,  and  the  Faroes.  (8)  NdbU  Opal,  semi-trans- 
parent or  translucent;  resinous,  inclining  to  vitreous;  bluish  or 
yellowish  whits,  with  brilliant  prismatio  colours;  most  show  double 
fefraotion  and  are  binaxal;  in  irregular  masses  or  veins  near  Eperies 
in  Hungaxv;  Australia.  (4)  Common  Opal:  semitransparent,  vitreous ; 
white,  yellow,  green,  red,  or  brown;  Hungary,  also  Faroes,  Iceland, 
the  Giant's  Causewav.  and  the  Western  Isles  of  Scotland.  (5) 
Semi-^pal:  duller  and  less  pellucid;  Wood  Opal  or  LUhooeyloni  with 
the  form  and  texture  of  wood  distinctly  seen;  Hungary,  Bohemia, 
and  other  countries.  (6)  AfenUiU:  compact,  reniform;  opaque  and 
brown  or  bluish  grey;  Menilmontant,  near  Paris.  (7)  Opal  Jaopor: 
blood-red,  brown,  or  yellow.  (8)  Caeholong:  opaque,  dull,  glimmer- 
ing, or  pearly,  and  yellowish  or  rarely  reddish  white;  in  veins  or 
renifonn  and  incrusting ;  Faroes,  Iceland,  the  Giant's  Causeway.  One 
variety  is  named  Syarophano,  from  imbibing 
water,  and  becoming  translucent.  (9)  8%lictou$ 
SwUrx  deposited  from  the  Geyser  and  other 
hot  springs;  and  Feturl  SinUn  incrusting 
voksnic  tufa  at  Santa  Fiora  in  Tuscany 
(FioriU),  and  in  Auvergne. 

188.  ZiKOOV,  ZrO»  SiO,  . 
Pyramidal;  P  84*  2^.     Qystals,  cdP,  P; 

often  with  8P8;  also  wPoo,  F;  or  o»Pao  (s), 
cdP  (0,  P  (P),  8P8  to).  Poo  (0.  4P4  (y),  6P6  (s), 
(ilg.  818,  also  86,  87,  585).  Chiefl;r  prismatio 
or  pyramidal,  and  in  rounded  grains.  Tirana- 
parent  to  opaque ; 
vitreous,  often  ada- 
mantine. Barely 
wlkite,  generally  grey, 
yellow,  green,  or  fre- 
quently red  and 
brown.  B.B.  loses 
its  colour,  but  ii  in- 
ftisiUe.  Not  affected 
by  any  acid  except 
concentrated  s.  add, 
after  long  digestion. 
Co.:  66*8  zirconia 
and  887  silica,  with 
0  to  2  iron  peroxide  I^-  818-  Fig.  819  (sp.  188). 
ss  colouring  matter.  Miask,  Arendal,  Sweden,  Belgium  (at  NU-St- 
Vinoent),  Carinthia,  Tyrol,  Ceylon,  and  North  America;  in  Scot- 
land, Scalpay  in  Harris  (fig.  819),  Lewis  {EyacMUh),  Sutherland, 
Boss.  The  colourless  varieties  are  sold  for  ^monos.  The  more 
brilliantly  coloured  are  named  hyacinths,  and  are  valuable  gems. 

SULPHIDES,  SELENIDES,  TELLURIDES,  ko. 

189.  Prnm^FeS,. 

Cubic ;  semitasseral  dominant  (figi.  820  to  828,  also  67  to  77,  and 
26  to  84).  Pentagonal-dodecahedron  in  excess:  or  stria,  produced 
by  oscillation  of  it  with  faces  of  the  cube»  visible.  Often  &torted, 
as  in  the  cubo-octahedral  twin  (fig.  828).  Sometimes  massive  and  in 
pstudomorpha.    CL  cubic  or  octahedral,  difBcult ;  brittle.    H.  -6 


Fig.  820.  Fig.  821.  Fig.  822. 

to  6-5;  0.-4-9  to  6;2.  Brass-yeUow,  often  aomewhat  gold- 
yeuow;  streak  brownish  black,  when  broken  emiU  smeU  of 
sulphur.  In  closed  tube  sulphur  sublimes.  B.B.  on  eharooal 
bums  with  blue  flame,  and  odour  of  sulphurous  acid.  In  inner 
lisme  fuses  to  magnetic  bead.  Sol.  in  n.  acid,  with  deposition  of 
•ulphur.  ac. :  iron  46*7,  sulphur  68-8;  often  contains  gold  in  visible 
(prainsy  when  broken.    Common  to  rooks  of  all  sgea.    Tomnadashin, 


Bimam,  Scotland;  Cornwall,  England;  Elba  and  Traversella;  Peru; 

Roasie,  Middletown,  and  Schoharie  in  U.S.     Auriferous  pyrites, 

Berezoff  (Siberia),  Adelfors  (Sweden]^  Mexico.     U^  to  be  cat  in 

fscetaand  set  as  an  ornament, 

under  the  name   of  marca- 

sites;  also  for  striking  fire  in 

the  old  finlocks,  whence  the 

name  of  firestone;  now  used 

for  manufactun  of  sulphurio 

add. 

140.  Mabgajitb,  FeS,. 

Right  prismatic ;    o»P  (Ji) 
106*  6'.  Qrystals  tabular,  tiiin  «     ««•  ,      ,^ 

prismatic,      or      pyramidal  *«•  828  (»p.  189). 

Twins  very  frequent,  also  cockscomb-like  groups,   or  sphencal 


»P;  fracturo  uneven  J  britUe. 
bronze- 

crust ! 


G.-4*65 


and  stalactitic    CL 
to     4*9.       Greyish 
yellow     to     ffreeniah 
often     with    brown 
streak     greenish     srey    or 
brownish  black.     B.B.,  &c., 
like  pyrite.    Veiy  prone  to 
decompontion,  beuff  changed 

into  green  vitriol,  which  may  ^    ,^  ^ 

be  detected  by  the  tongue.  *^ 

Sptar  FyriUM  aro  twins  like  J^-  824.  Fig.  825. 

fig.  825 ;  Littmitz,  Przibram.  EtptOio  Fyriin  or  Loborkua,  liver- 
brown,  generallv  deoomposinff;  Han,  Saxony,  Sweden.  Coekoeomb 
FffHUt;.  Derbyanire  and  the  Harz.     KyrotiU  contains  arsenic 

141.  MiBFioKKL,  FeSj+FeAs 

Bi^ht  prismatic ;  ooP  (if)  111*  12^  (fig.  826X  Twins  common;  also 
massive  or  columnar.  CL  ooP;  fracturo 
uneven;  brittle.  H.— 5*5  to  6;  G.-6 
to  6*2.  Silver-white  to  steel-grey; 
streak  black.  In  closed  tube  yields 
first  a  red  then  a  brown  sublimate, 
Isstly  metallio  arsenic  B.B.  on  char- 
coal fuses  to  a  black  magnetic  globule 
SoL  in  n.  acid,  with  separation  of  ' 
arsenious  add  and  sulphur.  Cc:  84*8 
iron,  46*1  arsenic,  19*6  sulphur;  some- 
times sQvsr  or  gold;  or  5  to  9  of  cobalt 
Cornwall,  Frdbeig,  Zinnwald,  Sweden,  Frtnoonia,  America. 

142.  Lbuooftritb,  FeAs. 

Right  prismatic ;  cdP  (tf)  122*  26' ;  Poo  (o)  61*  20'. 
fig.  827;  generally  masnve  or  columnar.  CL  basal; 
fracturo  uneven;  brittle  H.  — 5  to  5*5;  G.— 7  to 
7  *4.  Silver- white  with  darker  tamiah;  strsak  gnnrish 
black.  B.B.  emits.stronff  smell  of  arsenic  and  rases 
to  a  black  magnetio  globule  Cc:  iron  27*2, 
arsenio  72*8  ;  sometimes  iron  82*2  and  arsenic  66*8  ; 
always  some  sulphur,  and  often  nickel  and  cobalt. 
Fossum  in  Norway,  Andreasberg,  Styria,  and  Sileaia. 
SpaihiopyrUe,  from  Bieber  in  Hesse,  seems  a  vsriety. 

148.  CoBAXTXTB,  CoS|+CoAs. 

Cubic  and  hemihedral ;  sometimes  masdve  (figs.  67,  74^    CL 
cubic,  perfect ;  bnttic    H.  -5*5 ;  G. -6  to  6*8.    Brilliant  lustre. 


I 


Fig.  826. 


Crystslslika 


Fig.  827. 


streak  greyiah 


Pinkish  silver-white ;  tarnishes  yellow  or  gray ; 
black.    B.B.  with  borax  blue  glass;  evolves  smeU  of  arsenic    Cc : 
cobalt  85*9,   arsenio  44*9,  siUphur  19*2.     St  Just  in  ComwaU, 
Tunaberg  in  Sweden,  Skutterad  in  Norway,  Querbaoh  in  Sikda. 

144.  GL4V00D0TI,  (Co,  Fe)S,+(Co,  Fe)AS|. 

Rkht  prismatio;  oeP  112*  86'.  CL  basal,  perfect  H.-.5;  G.- 
6.  Lustn  metallic  Gnyish  white ;  streak  black.  Cc  :  oobalt 
24*7,  iron  11*9,  arsenio  48*2,  sulphur  20*2.    Huasco  in  Chili 

145.  Sm^ltiks,  (Co,  F^  Ni)AS|. 

Cubic;  generallv  like  fig.  27 ;  also  reticulated  andgranular  com- 
pact CI.  octahedral;  ihustun  uneven;  brittle  Hr-5*5;  0.«- 
C'4  to  7  8.  Tin-white  to  sted-gny,  with  dark  or  iridescent  tarnish  ; 
streak  grevish  black.  Evolves  odour  of  arsenic,  when  broken  or 
heated.  Cc:  71*4  arsenic,  28*6  oobalt ;  sometimes  8  to  19  iron, 
and  1  to  12  nickel,  or  4  bismuth.  Dolcoath  and  Redruth  in 
Cornwall,  Schneeberg,  Annabeig,  Tunaberg,  AUemont,  Chatham 
in  Connecticut 

146.  CHLaaiiTiTB  ( WhiU  IHOuX),  NL&s. 

Cubic;  generally  fine  granular  or  compact;  fraetoia  uevan ; 
brittle  H;-5*5  :  0.-6*4  to  6*6.  Tin-white,  rapidly  tarnishing 
black.  In  the  closed  tube  vields  a  sublimate  of  arsenic,  snd 
beoomes  copper-red.  Gives  odour  of  arsenic  when  broken.  B.B. 
fuses  with  much  smoke,  beoomes  coated  with  crystals  of  arsenious 
add,  and  leaves  a  britUe  grain  of  metaL  Cc:  28*2  nickel,  71*8 
arsenic,  but  often  with  cobalt  Schneeberg,  Biechelsdorf,  AUa- 
mont,  Chatham  in  Oonnscticat  _^.. .., ^  ^  ^  ^ 
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147^  QnfDOBffRn,  KiSa+NlAi|. 

€^Mq(to.74,80,a6).  Ck  eubic,  «ii6»llygruiiil».  H.-6-5; 
t}.-6*«7.  Lustn  meUllia  SflTar-whitetosUelffrey,  deenpitates 
iseloMdtaba.  &a  fiiMit6abbckili«;  ptftullT loL  in  n.  add. 
t:;.e.:  86-2  ni^el,  45*4  uandc,  and  1^4  folphnr;  lometimM 
with  cobalt.  Craignnir,  near  Loeh  Fm,  with  »  nidcal  and  6 
cobalt    The  Han,  Swwion,  Spain,  and  BraaL 

148.  nujumrm,  NiSb-i-NiS^. 

CaUo  (flga.  81,  89,  27)  t  oftan  tctrahaditl,  md  in  twins  it  in 
fi0.^88,m  d.  enMe,  perfect ;  fraeturanncTaL  H.-fto5'5; 
G.-8-8  to  8*8.     Lead-gray  to  tin-white^  often  with  irideecent 


Fig.  838. 


>^m. 


laniih.  6.B.ftiaeewith  denae  ftunen  8oL  inn.  aoid.  0L&  :  27*4 
nickel,  57*6  antimony,*  and  15;1 .  anlphnr.  Weaterwald,  Si^gen, 
Hangeiode,  Lolling  (Oyinthia),.  Lobenitein,  and  fileibeig. 

149.  BA]diBMnBom,'HiAi. 
Bight  priimatie;  oDPlS8*toli4*.  Chiefly 

andWiyoidAl  aggregatea.    H.-8;  0.-7*2.    Ool 
Schneebeq^  Beieheledod;  and  Wittiehcn  in  Baden* 

150.  HAUxnm,  ICnS,. 

Cabio  (figs.  80. 80-28,  80-88-87).  dyitala  aingle  or  in  ipheritfU 
gronpa.  CL  cnbto,  perfect ;  Ht  ■■4 ;  <}.  -8*46.  Beddiah  brown  to 
browniih  black ;  atraak  bi^owniih  red.  In  dqeed  tnbe  .yielda  anl- 
phur,  and  learee  a  green  maai^  which  ia  aoL-  in  h.  add.  da :  48 
jnanganeoe  and  64  anlphnr.    Kallnka  in  Hnngaiy. 

151.  PTBBHorm  {Ma^ndio  P^riUs\  FeyS,. 

Hexamnd;  P 126*  48^.  Cryitala  rare,  aometiniea  hemihedral  on  «|, 
eommoSiy  maadTe  or  granular.  CL  o»Py  imperfect ;  brittle.  H.  — 
8*5  to  4*6 ;  O.  -4'5  to  4*8.  Cdoar  bconse-yellow  with  pinchbecks 
teowntandah;  ttreakgreyiah  Uaek.   More  or leaa magnetic  •  G.C.: 


Fig.  880. 


Fig.  88L 


68*66  iron  and  86*86  aolphnr ;  aometimea  with  niokeL  Oommon  in 
primary  Bmeetonea  and  dioritee  of  Scotland.  Gryitallised  in  abore 
forma  at  Aakaig^  on  Loch  Shin,  Sutherland ;  Oarnarron,  Cornwall, 
Fahlnn,  Bodenmaia,  Andreaabeig.  Diatingnii^ed  by  ita  ookmr 
and  ita  iolnbiUty  in  h.  add. 

1621  LniKiUTi,  2(Oo,  Ca)S-f  CoS,. 

Cabio  (figa.  29,  80);  often  twinned ;  twin  face  0 ;  alto  maadre. 
CL  cable ;  brittle.  H.  -5*6  ;  O.  i«-4*9  to  6.  Silrer-white,  with  a 
yellow  tamiah ;  atreak  blackuh  srey.  &B.  ftiaea  to  a  grey  mag- 
netio  globnle,  which  ia  bronae-yeilow  When  broken.  XXc.:  cobut 
48*2,  copper  14*4,  iron  8 '6,  aalphar  88*6.    Bettnaet  (Sweden). 

168.  SiioBKirn,  CoS + Ki«S,  (f). 

Cubic ;  generallj[  in  cryatala  like  fig.  29 ;  alto  maadta.  'Colonr 
ailTor-white,  inclining  to  pink.  Other  featuree  like  linnaitei  Ca. : 
cobalt  40*8,  nickd  14*6,  lulphnr  48*1.  Miiaen  near  8i«gen,  ICaiy- 
land,  and  Miaaouri    The  American  mineral  haa  80*6  of  nickd. 

164.  PoLTmrxm,  Ni^,. 

Cabic  ;  in  minute  octahedral  cryatala  and  flattened  twina.  CL 
cubic.  H. -4*6;  0.-4*81.  Cc.:  89*46  nickel,  40-66 anlphur,  but 
generally  with  4  of  iron.  Weatphalia.  SayniU  or  grunauUe  seema 
to  be  a  biamuthic  and  cobaltio  Tariety ;  it  ia  from  Omnau  in  Sayn- 
Altenkircl^en. 


166.  Btjuohbiti;  8NiS+2NiSa. 

H.-8  to  8*6;  0.-4*7.  Cc'*.  64*28  nidini,  2*79  Inn.  42-86; 
anlphnr.    Frftm^ht  Wftterwald. 

166.  Hobba:ohiti,  4Fcg9,+K]A* 

Cryatalline  maaaea.  H.-4-6;  a-4-48  to47.  Colour  pineh- 
beck.brown ;  atreak  black.  C.& :  alakd  11*98,  inif  41*96^  tnlphnr 
46*87.    Horbach  in  the  Black  Foiwt 

167.  SxummiTDrrB,  CoA8|.  ' 
Cubic  (figa.  80,  26  with  88,  40)  and  granular.    CL  eubio;  fino- 

ture  conchoidd ;  britde.  H.  -6 ;  O.  -674 to  6*84.  Tin-white  to 
lead-erey.  Luatre  brilliant  In  doaed  tube  giree  aoblimate  of 
metaUio  araenic,  otherwiae  like  amdtine.  Cc:  79  araenio,  21 
cobdt    Skutterud,  near  Modum  in  Norway. 

168.  Oalsna,  PbS. 

Cubic  ;  cryatala  chiefly  cube,/Odahedron,  and  rhombio  dodeca* 
hedron  ;  rarely  20  and  202.  Alao  maadve  and  granular,  compact, 
or  laminar,  and  in  peeudomoi)>ha  of  pyromoiphite  and  other 
minerala.  -'CL  cubic,  Teir  perfect; 
fracture  acarcdy  obeenrabfe;  aectile. 
H.-26;  0.-72  to  7*6.  Lead- 
grey,  wiUi  darker  or  rarely  irideecent 
tarnish ;  atreak  greyish  black.  B.BJ 
decrepitates,  fuses,  and  leavea  a 
globule  of  lead.  SoL  in  n.  acid. 
C.O.:  86*7  lead,  and  18*8  aul{>hur;  | 
but  usually  containa  a  little  silver, 
ranging  from  1  to  8  or  6  parte  in 
10,000 ;  rarely  1  per  cent  Or  more. 
Some  contain  copper,  sine,  or  f nti- 
mony,  others  selenium,  and  othera 
(the  ' '  supersulphuret ")  probably  free  «,.  ^m 

anlphnr  (2  to  8  ner  cent).      Most  «g.J»a. 

common  ore  o|  lead  in  many  countriec  Leadhilla,  Pentland  Hilltt 
Linlithgow,  Inrerkdtblng,  Mondtri^  lyndmm,  Strontian,  Iday, 
Orkney,  Comwdl,  Derbyshire  (Castletown),  Cumberland  (Abtoo 
Moor),  Durham  (Allenhead),  Wdes,  Isle  of  Man. 

169.  CvraopLFMBiT^  2PbS+Cu^. 

Cubic    H. -2*6;  0.-6*4.    Blitish  groy,    ChilL 

160.  BnaxRiTB,  6PbS4-BiiS,. 

.  Cubic  0.-7-27.  CI  cubic  Light  to  dark  grey.  Lnttrebrilliaat 
C  c :  anlphur  16,  bismuth  20  *6,  l^d  64  %  with  copper  1  *7.  Orant 
(Park'coun^,  Colorado).. 

161.  Claubtkautb,  PbSe . 

Cubic;  but  maadve  granular.  H.-2'6  to  8;  0,-8*2  t»  8*8. 
Lead-gray ;  atreak  ^y.  B.B.  fuaee,.  amella  of  adenium,  odonra 
the  flame  blue,  atama  the  anpport  red,  ydlow,  and  white  *nd 
Tolatilisea,  except  a  email  redone,  without  ftiainff.  Cc :  727  lead. 
27*8  adenium ;  but  sometimee  11 7  of  ailrer.  Zorge,  Lerbach,  and 
Ckuathd  in  the  Bars.  TOkerodUe^  or  SOenrCobaU-BUi,  containing 
8  per  cent  of  cobdt,  fhmi  Tilkerode,  ia  a  Taiie^. 

162.  Zonom. 

Masdre  granular ;  like  clausthalite,  but  indining  to  reddish,  and 
often  tamianed.  %  There  are  four  Tsrietiec  (a)  Selm-BUi-KupJkr: 
O.  -7*4  to  7*6  :  6PbSe+CuSe  ;  with  4  copper,  65  lead,  30  selenium. 
(()  The  eame,  but  with  0.  -6*6 ;  4Pb,  4Ca,  7Se ;  with  15*8  copper, 
48*4  lead,  and  85  adenium.  (e)  StUt^Kugfer-BlH :  with  0.-7; 
2PbSe  4-  CuSe;  with  8  copper,  57  lead^  and  82  sdenium.  (d)  2PbSe -h 
9CuSe  ;  with  46*64  copper,  16*68  lead,  and  86*59  sdeniam.  Froni 
Tilkerode  and  Zorge  in  the  Han  and  near  Oabd  in  Thuriogii.    . 

168.  ALTAm,PbTe. 

Cubic  and  granular ;  fracture  uneven ;  aectile^  H.  - 8  to  8 *  5;  0.  ^ 
8  *1  to  8  *2.  Tin- white  to  yellow,  with  yellow  tamislL  B.  B.  colour^ 
the  flame  blne^  fusing  to  a  globoid  which  dmoet  wholly  volatilizec 
Cc  :  61*9  lead  and  88*1  teUnrinnu  Zarodin^ld  in  thfi  AltfO, 
California,  Cdorado,  and  CbiU. 

164.  RnDBUTHm  (Copper  Olanee),  Cnfi, 

Bight  priamatic.  odP  (o)  119*  9§';  F  (f)  mi4dle  edge  196^  22^) 
I?  (a)  middle  edge  66*  lO';  2>«  (4)  middle  edge  125*  40^;  }f  oo  («) 
mm^  P^  W  4^-    Oiyitalt  0?  («X  »P  (<')b  cd? «  (p)  (figa.  888, 


Fig.888L  Fig.  884. 

884);  with  hexagond  aapect ;  alto  twina ;  and  maanvc    CL  ee?; 
imperfect ;  fhictore  conchoidd  or  wieren ;  aectile    H.  - 2*6  to  8  f' 
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a.  -6*6'  to  6'S,  Bafher  doll ;  Inighter  on  the  itraak.  BlackiBh 
lead-grey,  with  »  Une  or  other  tamidL  B.B.  ooloan  the  flame 
Uae ;  on  charcoal  in  the  oxygen  flame  apatten,  and  ftuea  eaaOr  *  in 
the  red.  flame  iMOomea  solid.  With  aoda  girea  a  grain  of  copper. 
Green  eolation  in  n.  acid,  leaving  inlphnr.  Co.:  79  "S  copper,  &-2 
nlphnr.  Fannet  Bnm  (HaddingtoiuhirB),  Ayrahiie,  Fav  laland, 
near  Bedrath  and  Land'a  Bnd  in  Comw«Q,  Saxony,  Silesia,  Nor- 
way^  the  Banat,'  Siberia,  and  the  United  States.  Important  copper 
ore. 

165.  Steoiotbbits,  CngS+AgS.. 

Biflbt  priamado ;  ieomorphooa  with  ledDithite.  dyatala  nra ; 
osaally  maasiTe ;  fractore  flat,  Teiy  seettle,  H.  —2*6 ;  O.  —6*2  to 
6-8.  Bright.  Blackish  lead-srey.  ^  Ce. :  68*1  aUTer,  81-2  copper, 
and  15^7  solphor,  but  often  indeterminate  proportiona  of  silver  (8  to 
58)  and  copper  (80  to  75).  SchltngenbcBtg  in  Siberia,  Radelstadt  in 
Silesia,  and  Catemo  in  Chili. 

166.  Berzelxkite,  Ci^Se. 

,  Crystalline,  in  thin  dendritic  cnuts,  and  imbedded  in  caldte. 
Silyer'White  with  a  black  tarnish ;  streak  shining.  In  open  tabe 
gires  a  red  sublimate  of  selenium,  with  white  crystals  of  selenions 
add.  B.B.  on  charcoal  fuses  to  a  grey,  slightly  malleable  bead, 
giving  odour  of  selenious  acid ;  with  soaa  a  grain  of  copper.  Cc. : 
61*5  copper  and  88*5  selenium.  Skrikemm  in  Sm&land,  Lerbach 
intheHara. 

167.  CsooKESiT^  (CuTl^sSe . 

In  crystalline  grains  the  size  of  peas.  H.— 2*5  to  8  ;  O.  — 6*9. 
Brittle.  Lead-grey.  Metallic.  B.B.  colours  the  flame  intense 
green.  Co.:  4576  copper,  871  iflver,  17*25  thallinm,  88*27 
■elenipnh     From  Skrikemm. 

168.  EuKAmn,  Cu^+AgSe. 

Massive  and  granular  crystalline.  Gnts  with  knife.  Lead-grey ; 
streak  shining.  B.  B.  fuses  to  a  brittle  metallic  grain.  Ca :  48*1 
ailver,  25  *8  copper,  and  81  *6  seleniam.    Skrikemm,  Atacama,  Chili 

169.  ABasMTiTB,  Ag^ . 

Cubic.  odOoo  ;  0;  odO;  and  202  (figs.  29,  56}.  Ciyitils  generally 
misshapen,  with  uneven  or  curved  fiuses;  m  dnises,  or  linear 
groups ;  also  arborescent,-  capillary,  or  in  cmsta.  CL  ,  indistinct ; 
fracture  hackly ;  malleable  and  flexible.  H.  *-2  to  2*5  ;  G.  -7  to 
7*4.  Rarely  brilliant,  more  so  on  the  streak.  Blackish  leed-grey, 
often -with  a  black,  brown,  or  rarely  iridescent  tarnish.  B.£  on 
charcoal  fuses,  intumeacea  greatly,  and  leaves  a  grain  of  silver. 
SoL  in  con.  n.  add.  Cc:  87  silver  and  18  aulphur.  Huol. 
Duchy,  Dolcoath,  Herland,  and  near  Callington  in  Cornwall; 
Alva  m  Stirlingshire ;  Freiberg,  Marienberg,  Annabeig,  Schneeberg, 
Johann-Georgenstadt,  Joachinitthal,  Schemnitz  and  Kremnits, 
KoDgsberg.  Common  ore  at  GoansjuatQ  and  Zacatecas  in  Mexico, 
in«Pera,  and  at  BlagOdat  in  Siberia. 

170.  AOANTHITB,  AgS . 

Right  prismatic  H: -2 '5  ;  0.-7*88.  Iron-black.  Cc  like 
argentite,  thus  dimorphous.  Frdbeig  and  dausthal,  on  aigentite; 
also  at  Copiapo. 

171.  Jalpaitb,  8AgS  +  Cu^. 

Cubic;  formO.  CL  cubic;  malleable.  H.  -2*6;  0.-6*88.'  Dark- 
grey.  Metallic  lustre^  Cc:  silver  7178,  copper  14*04,  sulphur 
14*2.    Jalpa  in  Mexicc 

172.  liATJTin  (CuAg)  As.S. 

Granular.  Iron-black.  H.-8;  0.-4*96.  Cc:  copper  28*8, 
silver  12,  arsenic  41*8,  sulphur  17*86.     Lanta,  near  Muienberg. 

178.  NAxncANKTTt,  AgSe. 
•    In  thin  plates  and  granular.    CL  hexahedral,  perfect   Malleable. 
H.  -2*5  ;  G.  -8.    Iron-black.    Splendent.    Cc:  78  ailver  and  27 
selenium,  with  4*91  lead.  ^  Tilkerode. 

174.  HE88ITE,  AgTe. 

Cnbio  or  anorthio  (?) ;  massive  and  granular.    S 
H.-2*5  to  8;    0.-81   to  8*45.       Blackish  I 
grey.    B.  B.  on  charcoal  fumes,  fuses  to  a  Uabk  gnJ 
spots,  and  leaves  a  brittle  grain  of 
Sliver.      Cc:   62*8  silver  and  87^2 
telldrium.    Zavodinski  (Altai),  Nsg- 
yag,  Rezbanya,  California,  ana  Chifi. 

176.  PsTziTE,  2AgTe + AuTe . 

Like  hesaite.  Two  varietiea  : — 
(a)  with  O.  -8*72,  containing  18  per 
cent  of  gold,  from  Nagyag  ;  (&)  with 
0.-9  to  9-4,  and  24  to  26  of  gold. 
Calaveras  and  Tuolumne  in  Cali- 
fornia, Colorado. 

176.  DiscBASiTB,  AggSb ;  Ag|Sb ; 
and  AggSb. 

Right  prismatic;  P  with  polar 
edgvs  182^  42^  and  92';    ooP  120* 


ffhtly  malleable, 
d-^y  to  steel-' 
ith  white 


Fig.  887. 


Fig.  886  (sp.  176). 


nearly  (fige.  885,  886).    (Syitalf  short  prtoaUo,  or  thiok  Mnltf,' 


and  verticallv  stnated  (fig.  886) :  twins  united  by  a  face  of  obP  ; 

often  in  stellsr  groups  (fig.  886) ;  also  maasiTa  or  gronolar.    €3. 

basal  and  j^oo,  distinct ;  o»P  imperfect ;  rather 

brittle,     and    slightly    malleable       H.-8*5; 

O.  -9*4  to  9-8.     Silver-white  to  tin-white,  with 

a  yellow  or  blackish  taraish.     B.E  fuses  easfly, 

fumes  staininff  the  charcoal  white,  and  leaves 

a  ffrsin  of  silver.     SoL  in  n.  add.     Cc:  64 

to  84  ailver,  and  86  to.  16  antimony.    Andreaa- 

berg,  Allemont  in  Dauphin4,  Spam,  and   Ar-        **  886, 

anersa  in  Coquimbo  (Chili).    A  valuable  ore  of  sflver.    A  variety 

nom  Chili  containa  94*2  silver  and  5*8  antimony,  and  is  AguSb. 

177.  ButNDS,  ZnS. 

Cubio  and  tetrahedral  (figs.  152,  158,  887>  Twins  remarkably 
common,  united  by  a  face  of  O,  and  several  times  repeated :  fre- 
quently massive  and  granular.    CL  ooQ,  perfect ;  very  brittle    H.  - 


»'.5  to  4 ;  O.  —8*9  to  4*2.  Semitransparent  to  opaque ;  adsmantina 
and  reainoua.  Brown  or  black,  also 
red,  yellow,  and  neen^  rarely  colour- 
lesa  or  white  'KB.  decrepitates,  often 
violently,  but  only  fusea  on  very  thin 
edges.  SoL  in  con.  n.  add,  leaving 
sulphur.  Cc:  67  zinc  and  88  sulphur ; 
but  generally  in  the  darker  varietiea 
with  1  to  15  iron,  0  to  8  cadmium. 
Very  abundant  Olen  Oaim  (bright 
yeUow  and  highly  nhoephorescent), 
Leadhilla.  Tyndmm,  (Cornwall,  Derby- 
shire, Cumberland,  the  Hars,  Frdbeiv, 
Przibi^am,  Schemnitz,  Eapnik,   Norm 

America,  Peru.  Used  for  producing  zino  vitriol  and  aulnhor,  nad 
aa  an  ore  of  zinc  Lithium,  indium,  thallinm,  an4  galfinm  hava 
all  been- found  in  Uendc 

178.  Wu^TEin,  6ZnS-hFeS. 

Hexagonal;  ooP,  P,  with  well-marked  horiM&tsl  Mm,  GL 
basal,  and  prismatic  H. -8*5  to  4 ;  0.-8*9  to  4*1.  Brownish 
black ;  streak  light  brown.  Cc  :  like  blende,  which  ia  thua  dimor- 
phous.   Oruro  in  Bolivia,  and  Pizibram  (radiated  and  cadmiferonaX 

179.  OBBXNOOKm,  CdS. 

Hexagonal,  and  generaUy  hemimorphic  P  86*  21';  2P  128*  64'. 
Crystals  2P,  OP,  odP,  P;  or  P,  2P,  ooP;  attached  singly.  CL  o»P, 
imperfect;  basal  perfect  H.-8  to  8*5;  0.-4*8  to  4*9.  Trana- 
lucent;  brilliant  resinous,  or  adaman- 
tine. Honey-  or  orange-yellow, 
rarely  brown;  streak  yelloF*  B.B.  . 
decrepitates,  and  becomes  carmine-  ^ 
red,  but  again  yellow  when  cold; 
fused    with    soda   forms    a   reddish  -^  _p 

brown  coating  on  charco.aL     SoL  in  **  ***** 

h.  add.  Cc:  77*6  cadmium,  and  22*4  sulphur.  Bishopton  ia 
Renfrewshin,  Przibram,  and  Friedensville  in  Pennsylvania. 

180.  Alabandinx,  MnS . 

.  Cubic ;  O  and  q»0<o  ;  usually  massive  and  sranular.  GL  hexa- 
hedral, perfect;  fracture  uneven;  rather  brittle  H.— 8*5  to  4; 
0.-8*9  to  4.  Opaque  ;  semi-metaUic  Iron-black  to  dark  ateel- 
grey,  brownish  black  tarnish  ;  streak  dark  green.  B.B.  foaes  on  thin 
edges  to  a  brown  sUg.  Sol  in  h.  add.  Cc:  68  manganeoe  and 
87  sulphur.  Kagyag,  Kapnik,  Alabanda  in  Csria,  Mexioo^  and 
BraziL 

181.  MlLLKBITK,  KiS  . 

Hexagonal  rbombohedral ;  R  144*  8';  in  fine  adeolar  prisms 
of  o»P2,  R.  Brittle  H.  -8*5  ;  O.  -4*6  (or  5*26  to  5^).  BrMS- 
or  bronze-yellow,  with  a  my  or  iridescent  tarnish.  &B.  fusea 
easily  to  a  blackish  metsiuc  globule,  which  boils  and  sputtere 
In  nitro-hydroohlorio  add  forms  a  sreen  solution.  C  c :  64  '4  nickel 
and  85-6  sulphur.  Morven  (Argyllshire),  Chapel  (Fife),  Ayrshire, 
near  St  Austell  in  Cornwall,  at  Merthyr-Tydvil,  Johann-Oeoigen- 
stadt,  Joachimsthal,  Przibram,.  Camsdorf  Riecheladoif,  Pennsyl- 
vania. 

182.  Pbntlakditb  (SitmnickelkieB),  2FeS-|-NiS. 

Cubio  ;  m&snve  and  granular ;  fracture  uneven';  brittle  H.  - 
8*6  to  4;  0.-4'6.  Light  pinchbeck-brown,  with  darker  streak. 
Not  magnetic  B.B.  acts  in  general  like  pyrrhotite;  the  roasted 
powder  forms  with  borax  in  the  red.  flame  a  black  onaque  glaae 
Cc :  86  sulphur,  42  iron,  and  22  nickd  ;  but  mixed  with  pyrrhotite 
and  chalcopyrite.  lillchammer  in  southern  Norway.  InverariU, 
5FeS  +  NiS,  with  11  of  nickel,  firom  near  Inveraray,  ia  a  variety. 

188.  NiOKBUTB  {Copper  Nickel),  NLAs. 

Hexagonal ;  P  86"  60'.  Crystahi  ooP,  OP ;  me  ArboijKwnt, 
reniform,  and  massive ;  fracture  conchoidal  and  uneven  tbritUe 
H.  - 6  5 ;  O. - 7 -5 to  7  7.  Light copper-red,  wigi ablackishtanuA. 
It  fonns  no  subliniate  in  the  closed  tuba^^  R  Pt_*™"  ^*"  strong 
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fam«to  Awldte,  brittle,  metallic  globale.  C.a:  48*8  nickel  and 
56*4  anenic  Hlldenton  in  Linliui^w,  Pibble  in  Kirkcudbright, 
Leadhills,  Pengelly  and  Hnel  Chance  in  Cornwall,  Freiberg,  Schnea- 
bei|^  Joachimathu,  Sangerhansen,  Andreaaberg,  Chatham  in  Gon- 
nectieat.    Ueed  aa  an  ore  of  nickel. 

184.  BasiTHATTPTiTX  {AfUimonuU  NiekO),  KiSb. 
Hexagonal ;  P  86*  66'.    Crystala,  thin  striated  hexagonal  tablea 

ofOP,  odP^  H.-5;  G.-7-5to7-6.  Brilliant  light  copper-red, 
tfenenlly  with  violet  tamiah.  B.B.  fnmea,  but  fuses  witn  great 
oifficoltf.    C&:  82*2  pickel  and  67*8  antimony.    Andreaaberg. 

185.  STJLNiriTB  {Tin  Pyrites),  2CaS,  SnSa+2(FeS,  ZnS)  +  SnS,. 
Cnbio  ;  in  cnbea  very  rare,  generally  massive  and  granular.    CL 

hexahedral,  imperfect ;  fracture  uneven  or  small  conchoidal ; 
brittle.  H.  -4 ;  O.  -4*S  to  4-5.  Steel-grey  ;  streak  black.  C.C.: 
26  to  82  tin,-  24  to  30  copper,  5  to  12  iron,  2  to  10  rine,  and  SO 
sulphur.  Huel  Rock  near  St  Agnes,  St  Michael'i*  Uount,  and  Cam- 
brea  in  Cornwall;  Zinnwald.     Bell-metal  otto. 

186.  SnsKBXBOnx,  (AgS-i-2FeS)FeS,. 

Bight  prismatic ;  P  middle  edge  118*.'  Ciystals  uoally  thin 
tabuEur;  in  twins,  or  in  fitn-like  and  spheroidal  groups.  CL  basal, 
perfect ;  sectile,  and  flexible  in  thin 
luDsiniB.  H.-1  to  1-6;  0.-4*2  to 
4*25.  Dark  pinchbeck -brown,  often 
a  violet'blue  tarnish ;  streak  black. 
C.C.:  84*2  silver,  86*4  iron,  and  80*4 
sulphur.     Joachimsthal,  Schneeberg,  _,     ,_ 

and  Johann-Oeorgenstadt     Flan^  Fig.  889. 

Sulphurei  tf  Silver,  frdm  Hungary  and  F/eiberg,  is  identicaL  IHf- 
MUe,  Ag^OgS,,  in  twina  (fig.  889),.  is  a  variety. 

187.  BimvoKKiTE,  AgAs. 

Oblique  prismatic.  ooP  126*  IS' ;  oePoo  and  OP.  d.  basal ; 
fracture  conchoidal ;  brittle.  H.  - 2 '6 to  8 ;  G. - 5 *68.  Co.:  silver 
677,  the  remainder  being  arsenic,  with  aomeselcnium.  Joarhimsthal, 
SileaiA,  Fels5banya  in  Hungary. 

188.  COVXLLINK,  CuS. 

Heuigoniil.  Crystals  ooP,.  OP;  ran ;  usually  reniform  and  giann- 
lar.  CL  baaal;  sectilo.  Thin  lamins  flexible.  H.  - 1  *6  to  2 ;  O.  - 
8*8  to  4*6.  Besinous.  Indi^o-blne;  streak  black.  B.B.  bums 
with  blue  flame.  SoL  in  n.  aad.  Cc.:  66*7  copper,  88*8  sulphur. 
Oaimbeg  in  Cornwall,  Vesuvius,  Leogang  (Austna),  Chili,  Angola, 
New  Zealand,  and  Victoria. 

189.  Chalooftsits  {Copper  Fyrilu),  CuS  +  FeS. 
Pyramidal ;  and  sphenoidal  hemihedrie  ;  |P  {F)  with  polar  ed^ 

71*  20^ ;  00  Poo .  Crystals  generally  small  and  deformed ;  twins 
very  oommon,  like  fig.  840.  Poo(»)  89*  lO',  2P«>(e)  126*  11', 
OP  (a),  P  (fig.  89).  ifost  commonlv  compact  and  disseminated; 
also  boiryoidal  and  reniform.  CL  pyramidal  2Poo  ;  some- 
times rather  distinct ;  fracture  conchoidal  or  uneven.  H.  —8*6  to 
4;  O.— 4*1  to  4*8.  Brass-yellow,  often  with  a  gold-yellow  or 
iridescent  tarnish  (peacock  copper  ore) ; 
streak  menish  black.  B.B.  on  charcoal  be- 
eomea  aarker  or  black,  and  on  cooling  red; 
fuses  easily  to  a  steel-grey  globule,  which  at 
length  becomes  magnetic,  brittle,  and  greyish 
red  on  the  fractured  surface ;  with  borax  and 
aoda  ^elds  a  grain  of  copper;  moistened  with 
h.  acid,  colours  the  flame  blue.  C&  essenti- 
ally 1  atom  copper,  1  atom  iron,  and  2  atoms 
siuphur;  with  84*5  copper,  80*6  iron,  and  86 
sulphur.  The  most  abundant  ore  of  copper.  ^ 
shire  and  Wigtownshire,  Tyndrum  in  Perthshire,  Inverness-shire, 
Lairg  in  Sutherland,  Shetland,  Anglesea  (Parys  mine),  Derbyshire, 
Sta^rdshire,  Cumberland,  Gunnislake  (Devonshire),  St  Austell 
(Cornwall),  Wicklow,  Falun,  Boraas,  Freibei^  Mansfeld,  Goslar, 
lAaterberg,  Milsen,  Siberia.  It  is  distinguished  from  pyrite  by 
yielding  readily  to  the  knife,  by  its  tarnish,  and  by  forming  a  green 
solution  in  n.  acid. 

190.  BoBKiTB  {FurpU  Copper),  8Cn^,  Fe,S,. 

Cubic.  Crystals  ooOoo,and  ooOoo,  0;  but  rare,  and  generally' 
rough  or  nneven ;  also  twins.  Mostly  massive.  CI.  octahedral ; 
fracture  conchoidal ;  slightly  brittle  ;  sectile.  H.  —  8  ;  G.  -"4*9  to 
6  '1.  Colour  between  copper-red  and  pinchbeck-brown,  with  tarnish 
at  first  red  or  brown,  then  violet  or  sky-blue ;  streak  greyish  black.. 
B.  B.  acts  like  chaloopyrita.  Soluble  in  con.  h.  add,  leaving  sulphur. 
Cc :  66*6  copper,  16  *4  iron,  and  28  sulphur.  Crystals  near  Bearuth 
and  St  Day  in  Cornwall ;  massive  at  KiUamey  in  Ireland ;  also- 
Korway,  Sweden,'  liansfeld,  Silesia,  Tuscany,  and  ChilL  An  ore  of., 
oopper. 

191.  CiTBAK,  CnS,  Fe^. 

Cable.   H.-4;G.-4'1.  Bronze-vsllow;  streak  bronze-yellow  and 
'^j^^    Bairacanao-  in  Cuba,  Tnnaberg  and  Kafveltorp  in  Sweden. 


Fig.  840. 
In  Kirkcudbright- 


192.  DoMXTXxn,  Ca«As . 

Botiyoidsl  or  massive ;  fracture  uneven ;  brittle.  H.  «■  8  to  8*5 ; 
G.- 7  to  7*5.  Tin-  or  rilve^white,  inclining  to  yellow,  with  an 
iridescent  tarnish.  Kot  affected  by  h.  acid.  (Xe.:  71 '68  copper  and 
28*87  arsenic.  Calabaso  in  Coquimbo,  and  Oopiapo  in  Chili  Cm- 
dwrrilt,  massive,  seems  an  impure  variety ;  from  Condurrow  mine  and 
near  Bedruth  (Comwaliy.  AlffodoniU  from  Lake  Superior,  Whit^ 
neyiU  from.  Mexico,  and  DonoiniU  (88  oopper)  are  also  identical 
or  similar. 

193.  MxLONiTB,  NisTe,. 

Hexagonal;  minute  tabular  crystsls,  foliated  and  granukr. 
Metallic  lustre.  Beddish  white;  streak  dark  mey.  Cc:  nickel  21, 
silver  4*1,  tellurium  78*4.     Stanislaus  and  Calaveras  (CUifomia). 

194.  Stltavitx,  AgTe4-hAnTe,. 

Oblique  prismatic,  C  66*  21'.  o»P  94*  26';  -  P»«  19*  21';  P*oo 
62*  48'.  Crystals  small,  short  acicular,  and  often  twinned  and  grouped 
in  rows  like letUrs;sectae, but  friable.     H.-l*6  to  2;  ^-7*99  to 


Fig.  841.  Fig.  842. 

8*88.  Steel-grey  to  silver-white,  and  pale  bronze-yellow.  C.«.:69'6 
tellurium,  with  0*6  to  8*6  antimony,  26*6  gold  (in  some  80),  and 
18*9  sQver,  with  0*2  to  15  lead.  Offenbanya  {QrapMc  TMwritm), 
K^gyng  {TilJow  Tellurium),  and  California. 

196.  NAOTAorrB,  Blaek  Tillurium, 

PyramidaL  P 137*  62';  Poo  122*  60';  and  OP  (fig.  848).  Crystals 
tabular,  rare;'  in  general  in  thin  plates  or  foli- 
ated. CL  basal,  ^ect;  sectile ;  thin  lamina 
flexible.  H.-l  to  1*6;  G.-6'86  to  7*2. 
Splendent.  Blackish  lead-grey.  Cc:  61  to 
68  lead,  3  to  9  gold,  1  copper  and  silver,  18  to 
82  tellurium,  .8  to  12  sulphur,  and  0  to  4*6 
antimony.  Nagysg  and  Offenbanya  in  Tran- 
sylvania. 

196.  Maldoxiti,  An^Bi; 
H-1-5   to   2;    G.-8-2  lo   9*7. -*  Colour 

aflver-white,  with  black  tamUh.  Ccr  gold  Fig.  843  (sp.  195). 
64  '5,  bismuth  86  *6.    Occurs  in  granite  veins  at  Maldon  in  Victoria. 

197.  Chiljbkitb,  AgxoBi. 

Minute  plates  of  metallic  lustre.  Silver-white,  but  tarnished  red 
or  yellow^  Silver  83*9,  -bismuth  16*1.  From  the  mine  Ssn 
Antonio  near  Copiapo  in  ,Chili. 

198.  CnnrABAR,  HgS. 
Hexag'^nslandrhombohedral;  B71*48'.  B(n),0B(o],«>B(m].  )B 

{%)  (fig.  844).     Crystals  rhombohedral;  also 
granular,   compact,   and   earthy.      CL  ooB, 
perfect ;    fh^ture    uneven    and    splintery ;  i 
sectile.     H. -2  to  2*6;  G. -8  to  8*1. Trans- { 
parent^  with  circular  polarization.     Adaman- 
tine.    Cochineal-red;  streak  scarlet;     Co.: 
86*2  mercury,  18*8  sulphur. '*Idria  in  Oamtola, 
Almad'en  in  Spain,    Wolfstein   in  Bavari^ 
Saxony,    Hungarv,-  Tuscany.    China,    Cali- 
fornia, Mexico,  rem.    ^Chief  ore  of  mercury. 
Eep€Uie  Cinnabar  is  a  bituminous  mixture. 

199.  TixMAinnTK^HgSe. 

Finegraiiular;  brittle.  H.-2'6;  Q.-7'lto7'4.  Brilliant  Dark 
lead-grey.    Co.:  <r6  mercury,  26  selcBiinm.    Clausthal  and  Zoige. 

200.  IiXKBAoajn,  (PbHg)Se'. 

jGranular  and  masrive.  Gl  -7*8  to  7*88.  Colour  steel-grey  to 
iron-black.    Brittle.    Lerbach,  Tilkerode  in  the  Hare 

201.  GVAKAJUATZn,  Bi^. 

Massive;  granular;  foliated  and  fibrous.  H. -2*5  to 8;  G.* 6 -26. 
Blue-grey;  straak  grey  and  shining.  Metallic ;  soft  and  maUeable. 
Cc. :  sekninm  84*3,  sulphur  7,  Usmuth  65.  Santa  Rom  tGosn*. 
Juatok  Kezioo).  r 
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Iron-bUck. 
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SOS.  COLOKADOITB,  HgTe . 
Maasive  and  granular.    H. -.3;  0.-8-68.   MetalKa. 
Conoboidal  fracture.     C.c.:  61  mercury,  89  teUarium.- 

SOS.   MOLTSDXNITE,  MoS . 

HcxaTOnal(f).  Cryatals  OP,  o»P;  and  OP,  odP,P.  Generally  acaly. 
CL  baaal,  perfect;  aectile  and  flexible.  Peels  greaay.  H.  -1  to .1-6 ; 
G.  -4-6  to  4*9.  Lead-grey  with  red  tinge ;  grey  streak  on  paper, 
greenish  on  porcelain.  B.B.  colours  flame  siskin-green ;  on 
charcoal  yields  sulphurous^  fumeS| 
and  fbrms  a  white  coating:  in  warm 
nitrochlorio  acid  a  greenish,  and  in 
boiling  s.  acid  a  blue  solution. 
C.c:  59  molybdenum,  41  sulphur. 
In     granular     limestones,     and    in  ^'  .  ,      „   .  , 

granites  in  Sutherland,  Ross,  Aberdeen,  Argyll,  and  Kirkcudbright; 
Sbap  in  Westmoreland,  Caldbeckfell  in  Cumberland,  ArendaL 
Zinnwald,  Mont  Blanc,  Maine,  Connecticut,  Yea  in  Victoria,  Used 
for  preparing  blue  carmine,  for  colouring  porcelain. 

204.   liAUBlTB,   (RuOs)^' 

Cubic.  Crystals  0,  ot>0oo ;  op08,  osOoo  .  CL  octaliedra].  H.  — 
7  '6  ;  G.  -  6  -99.  Metallic,  bright  Dark  iron-black.  Powder  grey. 
Brittle.  Cc. :  ruthenilim  65*18,  osmium  8*08,  sulphur  8179. 
From  platinum  grains,  in  Borneo  and  Oregon. 

SOS.  RxALGilB,  AaS . 

Oblique  prismatic.  ooP  (if)  74»  S6';  P«  •  (n)  182*  S*,  odP«S  (0 118* 
16'.  CrysUls (fi^.  846}generally prismatic; 
sometimes  massxre.  Ci  basal,  also  dino* 
diagonal;  fracture  splintery;  aectile. 
H.-l*5  to  2;  G.-8'4  to  8'6.  Trans- 
parent to  opaque;  resinous.  Aurora-red ; 
streak  orange-yellow.  Co.:  arsenic  70, 
sulphur  80.  •  *Nagyag,  fisls^banya,  St 
Gotthard,  YesuTius. 

206.  Oapimsnt,  Aj^S,. 

Right  prismatic.  ooP  117'  49*.  Pre- 
quentlr  foliated.  CL  brachTdiagonal; 
striatea  vertically;  sectile  and  fleziUe. 
H.-1-6  to  S;  0.-8'4  -to  8-5.  Semi- 
transparent;  resinous  to  pearly.  Citron- 
yellow  and  orange-yellow.  Cc:  arsenic  61,  sulphur  89. 
Aapnik,  Andreasberg,  Solfatara,  Zimapan  in  Mexico. 

S07.  Diko^HiTE,  As^. 

Bight  prismatic'  H.  - 1  '5;  G.  --8  '68.   Oruige-yellow.    Solfattoii 

SOS.  Stibnits,  S^S,. 

Right  prismatic  P  polar  Tadges  109"  86'  and  108"  2V;  ooP  90*  6i\ 
Crystals  (fig.  847)  generally j>rismatic  CL ' 
brachydiagonal,  perfect ;  sectile.  H^  —  S  ; 
G.  -4-6  to  4*7.  BrillUnt  lead-grey,  often 
tarnished.  C.c:  antimonv 71  *8^ sulphur 
28*2.  Maisley,  Banflshire ;  Harebill> 
Ayrshire  *  Glendinning,  Dumfriesshire ; 
Endellion  and  Padstow,  Cornwall ;  "Wc^s- 
bsrg,  Harz^  Przibfam,  SchemnitK» 
AuTergne,  Spain,  America,  Melbonme. 
Chief  ore  of  antimony. 

209.  BisuuTHim,  BisS,. 
Right  prismatic   oiP  .91*  80^.    Crystals 

prismatic,    striated;    also    granular  and 

foliated.      OL    brachydiagonal;     sectQe. 

H.- 2  to 2*5;  G. -6*4  to  6*6.     Lead^grtsy. 

Cc:  81-2  bismuth,  18*8  sulphur.     Caldbeckfell  (Cumberland), 

Redruth  (Cornwall),  Riddarhyttan  and  Bastnaes  (Sweden),  Alton- 

berg,  Haddam  (Connecticut),  Ballarat  (Yictoria)-,  Bolivia. 

210.  Frxitzelitk,  BisSe,,  or  2Bi,lSe,-hBi^. 

Right  prismatic:  osP  90*;  Needle  (Aystals;  and  massire.  CL 
brachydiagonal.  4. -2 '5  to  8,'  G. -6*25.  Bluish  grey;  streak 
greyish  black,  shinJDg.  Lustre  metallic  Malleable.  Co.:  bism\ith 
67  '38,  :8elcnium  24  '18,  sulphur  6  '6.     Guan^uato  {Mexico). 

SULPHUR  SALTS, 

211.  GirzjAitiTE,  Ou^-f  2Sb^. 

Right  prismatic     ooP  101*  9^.    -CL  brachydiagomOL    H.-8*6; 
G.  -  5  '03.    S^l-green,  with  bluish, 
streak.  -  C.c:    copper  15 '5,  anti- 
mony 58*5]  sulphur  25. .  Guejar  in 
Sierra  Nevada. 


.846(sp.805). 

Servia, 


Pig.  847  (sp.  W), 


pl2.  MiAaoTniTS,  AgS  +  SbS,. 
.  Oblique  .  prismatic,    C  81*    86'1 
P  90*  58'; -P  59*  59'.      Crystals 
pyramidal,   or  tabuUr   (fig.  848) ; 
mossiTe  ;  sectile      H.  -*2  to  2*5  ;  Pi^.  848  (sp.  212). 

0.  -  5  '2  to  5*8.    Metallis  adamantinor ..  Blackish  lead-grey  to  stoel 


ffwy;  itr«ak  cherry-red.  Cc :  87  Oiiet,  4t  •ntbiaiqr,  2f  nifln. 
rreibefg,  Przibram,  Potod; 

218.  MoROOOCHiTB  ifiilher-JFismtUk  Glam),  AgS-l>BiS|. 

Massive.  Colour  grey;  streak  li  At  greem  0.-6*«S.  C.e.:aanr 
28  8,  bismuth  54*7,  sulphur  17.     MorocochA  in  Pern. 

214.  Sa&tobitb,  PbS+AsaS,. 

Right  prismatic  CrysUls  slendw;  ooP  123*  SC  CL  OP.  H.  -3 ; 
G.  -  6*89.  Cc :  load  42*68,  arsenic  80*98,  sulphiir  26*89.  Binnen- 
thai  in  Switzerland. 

216.  ZiKOKKNin,  PbS+SbS,. 

Right  prismatic.     o»P  {d\  ISO*  89*;  f  «o  (o)  160*  U^Jfig,  Z49), 
Crystals   acicular;    vertically  striated,   and  twinnad 
8   or  6.     SectUo.     ^.-8  to  8*5.;  G.-6*8  tff  6-86. 
Bteel-grey  to  lead-grey ;  with  blue  tamiah.    Cc :  '— " 
85*9,  antimony  4S,  sulphur  22*1.     WoUabeig. 

216.  Emplectite,  CuS-hBi^. 
Right^rismatic   Tin-white.    Saxony,  Wiirtembcq^ 

and  Copiapo. 

217.  'froLTSBBBQITS,  Cu^  +  SbA* 

Bight  prismatic  ooP'l85*  13';  od^  lU*.  dyatala  tabofar; 
also  fine  granular.  CL  braehydiMonal,  perfect ;  fractura  coaehoids] 
oruneven.  H.  -8'5;  G.  -4*748.  Lead-gr^  to  iron-black, aiiwiaUiiiia 
iridescent;  streak  black,  dulL  Cc:  25*4  eopper,  4B  niiBumj, 
and  25*6  sulphur.    Wolfibexg. 

218.  Bbbthisbiti^  7eS,  SbS|. 

Massive ;  columnar'  or  flbrous^  with  Indiaiiiiet  daavagc  &  - 
2*8:  G. -4  to  4*8.  Dark iteal-my,  reddish.  Ttntagd and  Fidalow 
in  Cornwall,  Auvergne  and  Angara  (Orauae)  in  Fiaacc^  T  "  *  ^^ 
Saxony.    In  Frasoa  used  as  an  ore  of  antifflony. 


P  184*  SO^  nd  I4r  r.-  -ST 


ri»  860  (spi  S10). 


819.  Puloiohitb,  Pb^^b^. 

ObUque  prismatic  0  78*  88'. 
120*  49 .  (Ratals  thick,  tabu- 
lar (fig.  ZSO)f  minute^  and  in 
druses.  CL -8P,perfect:  brittle 
H.-25;  G.-5*4.  Blackisli 
lead-grey.  Cct  41  lead,  88 
antimony,  and  81  inlphur. 
WoUsbeig. 

220.  Klapbothzti,     8Cn^ 
+  2Bi^,. 

Right  prikmatic;  long  striated 
crystals;  ooP- 107*.  Wittichen, 

Bulach.    Schiritttriie,  from  Colondob  8(Ac.Pb)S-i-8Bgi»  viA  a 
«-6'74,  is  siknilar. 

821.  BiNKXTB,  8Cu9-h2ABA. 

Cubic    Typical  forms  odO,  202;  0,  o»0«e,  606;  404,  lOOlt 
80|.    H.-4'5;  G.-448.    MeUllic    Blaok.    Binncn. 

222.  JjLMBSONlTB,  8PbS+2SbA. 

Bight  prismatio;    ooP  101*  SO'.     QtMm  e.P,    eij«,  long- 

Srismatie,  parallel  or  radiating.  CL  basaa  p«rf eot,  e>P  and  Inehr- 
iagonal  imperfect;  sectile  H.  -8  to  8*5  ;  G.  -5i6  to  ft.  Steel* 
grey  to  dark  lead-grey.  B.B  doerepitatec  faaea  eadlv,  and  wholhr 
volatilizes  except  a  amall  slag.  SoL  in  waim  a.  add.  Co.:  44*5 
lead,  with  2  to  4  iron,  84  -9  antimony,  and  SO'C  sulphur.  Oomvai; 
Estremadura,  Hungary,  Siberia,  and  BrailL 
228.  DnFBBKOTBITB,  SPbS  +  AiA* 
Right  nrismatic  »P  98*  89'.  pasanlly  In  fhUk  M 
tables.  B!.-8;G.-5*56.  Lead-«i^.  Brittle  BiBiiawfltC 

224.  Fbibslbbbnitb,  6(Pb,  AgOS-i-2SbyElt* 

Oblique  prismatio,  0  87*  46'.  o»P  119*  IS';  P*«o  Si* H'  (fl»  861} 
in  prisms  with. curved  raed-lika  liMsa,  and 
strong  vertical  BtrisB.  Twina  intsmating; 
also  massivB.  CL  ooP,  perfect;  fraotoxa  oon- 
choidal  or  uneven ;  rather  brittle  H.  --S  to 
2*5;G.-6*ato6*4.  Stael-gn^  to  da^  laad- 
grey.  Cc:  82*6  savar,  88*4  lead,  86*8  anti- 
mony, and  18  *a  anlphur.  IMbaig  (Sazonj)^ 
Hiendelaencina  (Spain). 

886.  Ptbabotbitb,  8Ag/l+SbyB|. 

Hexagonal  rhombohadral ;  B  (t)  108*  48^; 
-4Bl3V*58';  OB;  -8B(r);  B8j  eoP8(«): 
and  coB  (1).     Crystals  priamatio  (fig.  868); 
twins  oommott,  off  Tariona  nnda;  also  massiveb 
dendritic,  or  investing.    CL  B,  rather  perfect;     «,--,-      ,^. 
fracture  oonoholdal  to  imaven  and  splintery;     "^  ^^l  ("P*  884> 
sectile    H.  -S  to  2*5,    Crimson-red  to  blackish  lead-crsr ;  itrssk 
cochineal  to  eheRy-rad.     Huel    Brothera  and  HuaT  Duchy  ia 
Cornwall,  Andreaabexg,  Freibei&*  JohauA-QaoigenatMlt^  Annabel;^ 
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Gfttcomhag,   ICiri«Bbeig,  Ptsibnun,    BdiMimiti  md  KramnitB, 
KoBgBbtrg^  Mexico,  -Nertdft,  fte. 

890.  Fmovwrm,  ZAgfi+Aafig, 

Bhomlxihediml,  like  pynigyrite,  except  B  lOr  5(/  (IIr.  868). 
0.-6-6  to  6-6.     Semx.       ^  ''  x-«-        / 

tnnspuent     to     tnne- 


loomt  on  the  edgee. 
Oooliineel  to  crimaon-red> 
ac:  66-6  dlTer,  16-1 
azssnio,  end  19  *4  nlphnr. 
atxeek  anzon-red.  JB.B. 
arBenioel  odour,  and 
difficultly  lednoed  to 
mBtftUio  aQrer.  At  the 
Game  locelitiee  as  pyrar- 
mite;  both  are  Tala- 
SUe  oree  of  alrer.  Bed 
ozpiment  has  a  lower 
epeoifio  grayity,  and 
jfaHow  stnak;  cinnabar 
volatiliaes  before  the 
blowpipe^ 


.?-- 


FiK.8eS(^S26)i       F%.868(ip.a20). 


5k27.  BouLAzrooin,  8PbS + SbS, . 

line  granular,  oolam^iar.  radiating^  or.fibtoQs;  siighUy  sectile. 
H.-8;  0.-6'8to  6.  Silky,  metalSe.  Blackish  leS^gm,  with 
darker  streak.  BR  likejamesonite.  Co.:  69  lead,  22*8  antimony, 
and  18-2  snlphor.  Moli^res  in  France,  Oberlahr  (Bheniah 
Prussia),  Lapland,  and  Siberia.  I^%mbmiSb  of  AnbnlMCe^  flmn 
Nertehinsk,  is  only  a  yariety. 

228.  KoBXLUTB,  SPbS,  Bi^-i-SPbS,  Sb^* 
Badiatedoolamnar;8oft.    G.-6'2to6*8.    0.e.r  58kad,  SObifi- 

mnth,  10  antimony,  and  17  sulphur.    Hvena  in  Keiike  (Sweden). 

229.  WimasEmTEiCfupreakiBitmuth),  8CuS  +  BiA- 

Bight  prismatic;  in  tabular  crystals  like  boonumite.  WittioheD 
in  the  BItck  Forest 

280.  BoT7XHONiTE(8CnS-hSb|S,)+2(8PbS+SbA). 

Bic^t  prismatic.    <»P  (d)  98*  40^;  ffo  (»)  96*  18';  Poo  («)  92*  84'; 

OP  (r);  eDJ<oo(#);   <»'Pco{k)  (fig.  864).     CL  bnushydiagonal,  im- 
perfect;  fracture  uneren  to  conchoidal;  k 
rather  britUe.     H. -2-6  to  8;  0.-67       '         ^ 


to  6*9.    Lustre  brilliant  metaUio. 
grey.    Cc :    42*4  lead,  18  cop 


Steel- 

^         !  copper,  26 

antmiony,  and  19 '6  sulphur.  Bedruth 
and  Beeralston ;  Han  (Neudorf),  Briiuns- 
dor^  Kapnik,  Serroi;  Alais  and  Pontgi- 
band  in  France. 

WiOehiU  from  Wdlch  in  Oarinthia  is 
only  a  Taristy. 

281.  AiKiviTi  (i^MdZsHWv),  2(8PbS 
+BiA)+^ChiS  +  BisS,). 

Bie|ht  prismatic;  long  thin  crystals 
imbedded  in  quarts,  oiten  bent  or  broken; 
rather  brittle.    H.-2-5;  0.-67  to  6*8. 


Fig.  864  (sp.  280). 


Khckish  lead-grey  or  steel-grey,  with  a  brownish  tarnish.    Cc 
M  lead,  11  copper,  86  bismuth,  and  17  sulphur.    Bereioff  (Siberia), 
Georgia. 

282.  QniAxrir,  8(OuAgFe)S+8byB|. 

~     tpiismatic.  0P92*80'.  H.-8;0.-4-8.  Black.  Oopiapo, 


Bight 

cm: 


288.  AiiinyiTB,  40uS+(AsAi  SbA»  BiAX 
MassiTe,  similar  to  the  foregoing.    From  Annirer  in  Yalais. 
StudtriJU  to  similar,  but  with  16*6  of  antimony. 

234.  JvLiAvrn^  80u^+Ajy9|. 

Gubie.  0.-6-12..  ICetallid.  Baddish  grey.  Badelstadt  in 
SEeaia. 

286.  XDnoBann,  4PbS+SbA. 

Oblique  prismatic,  0  72*  ff.  oeP  140*  24';  P*«>  70*.  Crystals 
small,  aoioular,  chiefly  of  oep*«o,  o»P«ao,  o»P;  rare;  mostiy 
fibrous.  H.  -8;  O.  -6*4.  Bottino  in  Tuscany,  Sdiwarxenberg  in 
Saxony. 

.286.  JOBDAHITB,  4PbS  +  As,S,. 

BiAt  prismatic;  ooP  128*  29*.  OL  brachydiagonal,  perfect 
atieak  Uack.  0.-6*88.  Cc. :  lead  68-9,  arseuio  12*6,  nlphur 
18*6.    Binncn  and  Nagyag. 

97.  TRBAHXDun  {JMiUn\  4Cu^+8b,S,. 

lV>~alandtetrahe4raL    In  crystals  ^,  -^,  ooO,  ?2?  (flg^ 

gg  to  888^also  66,  6^  206).    Twins  (fin.  164,  207V.  generally 
IDasBtre    <n.  ootahadzal;  fhMtQrecon6hioilal;brittie.   &-8'44; 


O.  -4*6  to  6-2.  titeel-grey  to  Iron-black;  streak  black  (dark  red 
when  containing  zinc).  KB  on  charcoal  boils  sliehtly,  and  fbses 
to  a  fteel-grev  sbg,  usually  ma^etic,  and  with  soda  siTes  copper. 
C&  essentiaUy  Cn^  in  combination  with  Sb^*    iurthrey  near 


Fig.  868. 


ng.867. 

Stirling:  Sandiodge  in  Shetland,  Tomnadashin  on  Loch  Tar,  Kiik- 
oudbri^t;  Crinnis  and  other  Cornish  minee  near  St  Austell;  Han, 
Mtisen,  Freiberg,  Camsdorf,  Alsao^  Kremniti,  and  Kapnik.  Thoae 
with  17  to  81  sUyer  are  the  aOotr  FukUf  (Freiberg).  Ore  of 
oopper  and  silTcr. 

288,  TmxAvnn;  tCuS,  FeS)  AiA- 

Cubic  (like  1^287).  CL  odO.  Brittle.  H. -4;  0.-4*8  to  4d. 
Iron-black ;  streak  dark  red,  grey.  Cc  :  49  oopper,  4  iron,  19 
arsenio,  and  28  sulphur.  Bedruth  and  St  Day  (Comwam,  and 
Skutterud.  OopMT4>lmd§,  with  brownish  red  atreak;  0.-4*8;  con- 
tains 8*9  lino ;  Freiberg. 

289.  P0LTOLm(;r«iH9raM^srs),  4BS4-SbA- 

like  tetrahedrite  H. -2*6;  O.- 6*4 to 67.  Cc. :  sflTer6to22, 
lead  88  to  62»  antimony  8*6  to  22,  sulphur  18  to  22*6.    Freiberg. 

240.  SnrHANxn,  6AgyB+l^bA. 

Bight  prismatic.    oeP  (o)  116*  89';  P  (P)  middle  edge  104*  20*; 

2^oo(<f)  middle  edge  lOr  48';  OP  («);  od]^oo(p)  (figs.  888,  884). 
CL  d  and  jp,  both  imperfect ;  fracture  conehoidafor  uneTen  ;  sectile. 
H.  -2  to  2*6  :  O.  -6*2  to  6*8.  Iron-black  to  bUckish  lead-grev. 
Cfi, :  68*6  silTer,  16*8  antimony,  and  16*2  sulphur.  Cornwall, 
Freiberg,  Schneeberg,  Annaberg,  Joachimsthal,  Przibram,  Schem« 
niti,  Mexico,  Peru,  and  Siberia.    Valuable  ore  of  silrer. 

24L  OiooBO]fiTi,  6Pb8+(Sb,  As)^. 

Bight prismatia  Fracture oonchoidil ;  sectile.  H.-2to8;0.- 
6'46io6^64.  Pale lead-grey.  Cc.:  671ead, witiilto2copver and 
iron,  16  antimony,  with  47  arsenic,  and  17  sulphur.  Sala  in 
Sweden,  Heredo  (Oriedo)  in  Spain,  andnear  Pietvosanto  in  Tuscany. 

242.  Kn.TiiTOKEifin,  6PbS-i-SbA* 

IfsssiTa ;  cxaaiilar  or  foliated.  Cc :  70*01  lesd,  1876  antimony, 
and  16*28  suiphmk    County  dare  in  Ireland. 

248.  POLmiRV,  9(Ag»  Cua)S4-(Sb,  As)A' 

Hexsgonal ;  P  lir.  Crystala  0P«  doP ;  and  OP,  P,  tabular. 
CL  basal,  imperfect ;  sectil^  and  easily  fianaible.  H.-2  to  2*6; 
0.-6  to  6*26.  Iron-black,  in  rery  thia  lamella,  trsnsluoent, 
red.  Cc  :  64  to  72  sQrer,  8  to  10  copper,  16  to  17  sulphur,  0*2  to 
8  antimony,  and  1  to  6  arsenic  Frdberv^  Joaehimsthsl,  Sehem* 
nits,  OuaniQuatCk  Kevada,  and  Idaho.    Bush  ore  of  silrer. 

244.  PoLTAXOTmni^  12AgS-(-SWS,. 

.  Cubic  Trplcal  form  0,  ooQoo ,  coQ,  mOm.  CL  cubic  H.  -  2  *6; 
0.-6-97.  Heitiillic,  Iron-black ;  streak  black.  Ualleablc  Cc  : 
78*2  silrer,  7*4  antimony,  14*6  sulphur.    Wolfach  in.  BadeiL 

246.  ExjLBam^  8Ca^+AsA' 

Bight  prismatic  CL  oeP  9r  68' perfect,  brachydiagonal  100*  68' 
and  macrodiagonal  less  ac  Epical  form  coP,  OP,  o»Pao ,  ool^oo , 
Brittic  H. -8;  0.-4*8  to  4*6.  Iron-black.  Cc  :  48*8  copper, 
19-1  anwnie,  and  82*6  lulphnr.    Morocodha  in  Peni. 
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246'  CuiBiTB,  SCoS+AaS; 

.  Obliqae  privmatic  CI.  clinodUgopal.  OrdinaiT  form  o»P. 
<»P«oo,OP,  mP.  H. -3-5;  0.-4-46,  Dark bluiah gray.  Kinrig- 
thol  in  Baden.    LuxoniU  is  similar. 

247.  Faicatikite,  SCuS+SbS. 

Bight  prismatie:  Typical  form  OP,  o»P,  oopco ,  oot^S.  Uaaaire  or 
rcniform.  H,  -  8*6  ;  0.-4  '57,  Copper-rad  to  grej ;  streak  black. 
Fa'matina  Mts.  in  the  Aigeimne.  Republic,  anaCerro  de  Pasco  in 
Peru. 

24&  CHiTiATtTi»2PbS+8Bi,Sy. 

Follate<],  maasire.  0.-6 '9.  H^tallic.  Lead-grej.  Chiviato  in 
i'era. 

249.  EpzoENiTB,BRS+AasSg. 

Bight  prismatic.  ooF110*5(/.  Steel-grey.  H.-8*5.  Witti- 
chen. 

250.  Epibouulnobrite,  8PbS+Sb^,i 

Right  priamatio.  0.-6*8.  Metallic.  Blue-bkck.  Altenborg 
in  Sileaia.-  « 

251.  Xaothoooh,  2(8AgS+AsA)+(8Ag3+Aa^s). 

Hexagonal  rhombohednL  R  :  OR  110*  30^.  Crystals  thin  hex- 
agonal tables ;  brittle,  easily  fhmgible.  H.  -2  to  2*5 ;  0.-5  to 
5*2.  Translucent;  adamantine.  Orange-yellow  or  brown;  atreak 
darker.  '  In  the  closed  tube  fuses  eaaily,  becomea  lead-grey.  Cc. : 
68  *4  ailTer,  14  '7  arsenic,  and'  21  *9  aQlpaUr.  Himmelsfurst  mine  at 
Freiberg. 

252.  PnosTiLPKiTB  {Fire-hUnde). 

Oblique  prismatic;  crystals  like  stilbite.  OP  189*  12*.  Twinaon 
orthodiagonaL  H.— 2 ;  0.-4*2.  Lustre  pearly,  and  adamantine. 
Colour  hyacinth-red  and  bright-yellow.  Sectile.  Cc:  62*8  silrer, 
with  sulphur  and  antimony.    Freibex;^^  Andreasberg,  Pnibrun. 

orrauLPHURETa 

258.  EERMEsm,  SbO,+2SbS,. 

Obliqueprismatic ;  omtals  ooPo^,  OP,  adcnlar  and  direrging'; 
aectile.  H.  - 1  to  1  *5  ;  O.  -  4  *5  tb  4*6.  Translucent ;  ad&mantine. 
Cherry-red;'atreak  similar.  Sol.' in  h.  acid.  In  potash  solution 
becomes  yeUow,  and  disaolrea.  0.c. :  75*8  antimony^  19*8  sulphur, 
4  '9  oxygen.  Braunsdorf,  Przibram,  Per^ek  near  Boaug  (Hungaxy X 
AUemont,  Southham  (Canada). 

254.  YoLXZiNE,  ZnO  +  4ZnS. 

Incrusting.  H.-45;  0.-8*7.  .Yellow.  Fontgiband.  and 
JoachimsthfJ. 

255.  EARELnriTE,  8Bi0+BiS. 

H.-2;0.-6:6.    Metallic.  Lead-grey.  ZaTodinaki in  the  Altai 
'256.  BozJYiTB,  Bit0,+BisS,. 
RhombohedraL    ^om  BollTia. 

SELENITES. 

25r  Cealcoxekitb,  0u3e+2^-CnO,  Se0,+2Ha0]. 

Obliqueprismatic,  C  108*  20'.  0.-8*76.  Bright  blue.  Trans- 
parent C.c.:.  aelenious  acid  48*2,  copper  oxide  85*4,  water  15*8. 
Ceno  de  Cacheuta  (Mendoza,  Argentine  Republic). 

NITRATES  AITD  BORATES. 

25&  NrnuTiNB,  ]?ra,Sd:-Na,0,  N,0J. 
/    Rhombohedral ;  R.  106*  SO'.    Tarapaca  in  Peru.    Used  in  the 
arts  as  a  substitute  for  nitre ;.  but  deliquesces  in  moist  air. 

;    259.  Nubs  (SaUpUre),  ^jK^-K^O,  N,0,]. 

Right  prismatic  »P  {M)  118*  49^;  2poo  (P)  70*  56';  ?•  109*  52*; 
oofoo(A)  (fig.  275);  isomorphous  with  aragonite.  Aeicular, 
capillary,  or  pulverulent  CL  indistinct;  fracture  conchoidaL  H.  - 
2;  O.— 1*9  to  2.  Semitransparent ;  Titreous  or  ailky.  Colour^ 
less,  white,  .or  grey.  Taste  saline  and  cooling.-  Deflagrates 
when  placed  on  hot  charcoal ;  and  B.B.  on  platina  wire  melts  very 
eattly,  colouring  the  flame  violet  C.  c  :  46  '6  potash  and  58  -4  nitrfo 
aad,  but  always  more  or  less  impure.  In  the  limestone  cavea  of 
many  countries;  Hungary,  Spain,  India.  Used  for  producing  nitric 
acid,  m  glass  making,  medicine,  and  the  manufacture  of  gunpowder. 

260.  NlTROCSALOITB,  Cajj'^  +  fl,. 

Fibrous  or  pulverulent  White  or  grey.  C/c:  80*8  lima.  69*3 
mtnc  acid  and  9*9  water.  Limestone  caves  of  Kentucky ;  ozLold 
walls  and  limestone  rocksL  _  j»v       - 

261.  NlTROKAOKESITB,  kgtf.  +  fl,. 

Taste  bitter.    In  the  same  places,  and  similar  to  nitrocaldte. 


262.  BoRAOiTB,  2&g,'£;4+Mga. 

Tesseral  and  hemihedral  (fins.  63,  253, 359).  CL  oetahedraJ  Ina- 
perfect ;  fracture  conchoidal ;  brittle. 
H.  — 7;  0.-2*9  to  8.  Transparent  or 
translucent ;  vitreous  or  adamantine. 
Colourless  or  white,  often  greyish,  yellow- 
ish, or  greenish.  Becomes  polar  electric  by 
heat  B.B.  fuses  with  difficulty  to  a  clear 
yellowish  bead,  which  on  cooling  forma  a 
white  opaque  mass  of  needle-like  crystals ; 
at  the  same  time  colours  the  flame  green. 
Sol.  in  h.  acid.  C.c  :  62*5  boracic  acid, 
26*9  magnesia,  7*9  chlorine,  and  2*7  mag- 
neaium.    XUneberg,  Segebeiig  in  Holsteii^  Fig.  859l 

Btassfurt 

268.  STASSrURTITB. 

In  very  minute  prismatic  eryatali.    White.    Ce.  tame  at  bora^ 
cite,  and  thus  perhaps  dimorphous.    Stassftirt 

264.  Rhooizitb,  ^Ctifi^  (?). 

H.-8  and  0.-8*8  to  8*42;  agrees  in  moat  characters  with 
boradte.    Pyro-electric   Mursinsk  in  Siberia. 

265.  LuDWtoiTE,  2Ag& + tefet . 

Fibrous  mssses.    From  limestone  at  Morawitza  in  the  Baaat 


266.  Borax  (rtaJtaZ),  ifa^'fii+lOft,. 

ObUque  prismatic,  C  78*  26'.  odP  87* ;  P  122*  84'  (fig.  8«0)b 
Almost  isomorphous  with  augite;  brittle.  H.— 2 
to  2 '5;  O.  - 1  '7  to  1  '8.  Pelluad;  resinoua.  Colour- 
less, or  yellovrish,' greenish,  and  greyish  white. 
Taste  fe<ft)ly  alkaline  and  sweetish.  C.&:  16*4 
soda,  36*5  boracic  acid,  and  47*1  Water  ;*bnt  often 
with  2  phosphoric  acid  or  other  impurities.  Shores 
of  salt  lakes  in  Tibet  and  Nepal,  in  California, 
and  near  Potosi. 

267.  BoROCALCiTE,Ca2B'+6ft,. 
Similar  to  ulexite  ^sp.  268);  and  from 'same  _ 

locaUty.  Flg.860(sp.266)L 

268.  Ulbxtte,  ^a,2l&+2Ca2lB  +  18d,. 

Fibrbus.  H.  - 1 ;  0.  - 1  *6.'  White.  Tasteless.  Iqniqne  and  Nova 
Scotia. 

26iJ.   SZAIBELTITE,   2Ag,2^'+8ti[,. 

a  -  8  -5 ;  0.  -  2 -7.    Werksthal  in  Hungary. 

270.  Htdroboracitb,  2Ca8&'s + 2lf(g8l^ +12^, . 

Radiating  and  foliated.    Caucasus.   A  similar  mineral,  with  soda 
in  place  of  magnesia,  is  found  in  Pern. 

271.  SussBZiTB,  (An,  ifg)^fi+^. 

Fibrous,  sQky.     White.    H.-'S;  0.-8*4.     Franklin  (SoBBex 
county,  New  Jersey). 

ANHYDROUS  CARBONATES. 

272.  Oaloitb  {Cdlc-tpar,Calear€Wt  4^r),  dkl5. 
Hexagonal  and  rhombohedral ;  R 105*  5'  (fig.  101).    The  forma 

and  coxnoinations  exceed  those  of  any  other  mineral.  Among  them 
are  more  than  fifty  rhombohedrdns,  especially  - 1&  185* ;  R ;  -  2R 
79* ;  and  4R  66* ;  with  OR  and  odR  as  limiting  forms.  There  are 
one  hundred  and  fiftr-five  distinct  scalenohedrona,  as~  R8 ;  R2 ; 
4R8  ;  and  the  second  hexagonal  prism  a>P2.  Hexagonal  pyramids 
are  among  the  rarer  fbrms.  Some  of  the  most  usual  combinations  are 
ooR,  -  JR(c,  g,  fig.  179);  or  -  JR,  »R,  very  frequent ;  also  ooR, 
OR ;  Ukewise-2R,  R  (/,  P,  fig.  107) ;  R8,  o»R,  - 2R ;  R5  (y),  RS 
(r).  R  m,  4R  (m),  ooR  (e)  (fig.  109);  R,  R8  (^g.  108).  Several 
hundred  distinct  combinations  are  ki^own. 

Hemitropes   and   Iwins   are  not    uncommon.     These    oocnr 
with  the  axes  paraUel  (figp.  106, 146, 148,  180,  .866,  867).    Othen 


*   ^  1     It*  '  ^ 


«Rg.36L  Flg.862.  :i1gi  8«>.  Fig.  864. 

are  conjoined  by  a  face  of  R,  the  axes  being  almost  at  right  anglea, 
89*  8'  (figs..  183,  869)  or  bv  a  face  of  -.IR,  in  which  the  Shkt 
axes  form  an  angle  of  1271^;  and  usually  many  timea  repeated, 
so  that  the  centre  crystals  appear  in  lameUe  -not  thicker  than 
paper  (fig.  181);  at  an  obtuse-angle,  as  figs.  149,  868,  or  an  acute 
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angle,  M  fi^  S64,  848..' Also  ooenrs  grannlar,  Umellar,  parallel 

or  radiatod  fibroas»  compact  afld  earthv.    CI'  rhombohedral  aloncr 

R,   Ttrj  perfect  and  easily  obtained^   so  that   the  ooBchoidu 

fracture  b rarely  obserrable ;  brittle.    H.  - 8 ;  O.  --8'6  to  2'8 ;  pore 

transpaiant  cryitaU--2'72.     Pellucid   in  all 

degreea.      Very   distinct    doable   refraction. 

Lustre  ritreons,  bat  sereral  faces  resinoos,  and 

OB  peariy.     Most   freqaently   oolourleas   or 

white,  bat  often  grey,  blae,  green,  yellow, 

red,  brown,  or  black ;  streak  greyish  white. 

B.B.  infusible,  .bat  becomes  caostio  and  emits 

a  bright  light     EfTerresces,  and  is  entirely 

•oL  in  h.  or  n.  ac|d..    Tfie  fine  powder,  ignited  _.    _. 

on  plattna-foil  orer  -the  spirit-lamp,  forms  a       ,    '*^  ^^^^ 

•onaewliat  connected  mass,  and'STen  adheres  to  the  platina.  •  Cc. 

of  the  purest  Tarieties,  carbonate  of  lime,  with  44  caroopic  acid  and 

M.limew  bat  osoally  oontainf  magnesia  and  protoxide  of  iron  or 

of  BBaaganese.    Remarkable  specimens  of  the  crystallized  variety 

or  proper  calc-tnar.are  found  at  Alston 

lloor  .  in    CofflDerland    (flat '  rhombic 

cvyitals)  and  in  Derbyshire  (ptlo  yellow 


Pig.  887. 

tran^nsnt  pmniidsl  at  Strontiaa,  Elie  in  Pife  (figs.  870,  871. 
871),  Attdicasberg  and  other  parts  of  the  Harz  (six-sided  prisms), 
and  at  Pratlpri^,  Tharand,  and  Maxen  in  Saxony. 
Certain  Tineties  are  distin^aished.    leeiand  Spar,  remarkable 
•  for  its  transparency  and^iouble  re- 
fraction, occurs  massive  and  in  huge 
crvstals  in  a  trap  rock  in  Iceland. 
StaU   Spar,    thin    lamellar,    often 
with  a  shining  white  pearly  lustre 
and  greasy  feel;  Abergfldm  and  Glen 


Fig.  868.  Pig.  389. 

TQt  in  Scotland,  WUkh/w  in  Ireland,  and  Norwav.  Aphrite,  fine 
scaly ;  from  Hesse  and  Thoringia.  MarbU  is  tne  massive  cr3r8- 
tallme  variety  of  thie  mineral,  prodnced  by  igneous  action  on  com- 
pact limestone.  Paros,  Naxos,  and 
Tenedos  famished  the  chief  supply  to 
the  Grecian  artists ;  Carrara,  near  the 
Gulf  of  Genoa,  to  those  of  modem 
times.    Some  of  the  coloured  marbles 


Fifi87(l  Pig.87L 

of  ^  saciente  wenfmpace  limeetones,  as  the  CipdUino.  zoned 
with  green  tale  or  chlerita  end  Verdt  AnHqui^  mixed  with  green 


Fig.  372. 


serpentine.  --  Ruin  Marble  shows  irregular  morkinffs  like  rums; 
Yal  d'Amo  (Florentine  marble),  and  Bristol  (Cotham  marble). 
LuadliU  from  Egypt,  and  ArUhrqeoniU,  'from  Cnmpbelltown  and 
Kilkenny,  are  black  from  carbon.  Lumachello,  from  Bleiberg  in 
Carinthia,  exhibits  beautiful  iridescent  colours  from  fossil  shells, 
sometimes  deep  rod  or  orange  {Fire  JIarbU).  HislopiU,  from 
Poonah,  is  green,  from  celadonite. 

Liinestone  occurs  in  all  formations  under  various  names,  as  OoIUe, 
Mpg-stone,  orroe-stone, — round  concretioiiswith  aconcentricstructure 
like  the  roe  of  a  fish  ;  Pisolite,  or  peastone, 
similar  structure;  Chalk,,  soft  earthy; 
Lithographic  Stone,  yellowish  and  compa'ct, 
from  Solenhofen;  and  Marl,  calcareous 
matter  more  or  less  mixed  with  clay. 
Caleareoiu  Tufa,  generallv  a  recent  deposit 
from  calcareous  springs,  has  often  a  loose 
friable  texture,  but  at  other  times  is  hard 
jind  compact ;  and  in  the  neighbourhood  of 
Rome  forms  the  common  building  stone 
Travertino,  The  sandstone  of  Pontainc- 
blean  is  carbonate  of  lime  (|)  mixed  with 
<^nartz  sand  (|),  and  occasionally  crystal- 
luing  in  rhombohedrons. 

This  mineral  is  employed  in  many 
ways:— the  coarser  varieties,  when,  burnt 
to  drive  off  the  carbonic  acid,  as  lime,  for 
mortar,  manure,  tanning ;  as  *a  flux  in 
melting  iron  and  other  ores,  or  in  pro- 
spering glass,  and  for  similar  purposes,  the 
filler,  as  marbles,  for  sculpture,  architec- 
ture, and  ornamental  .stone-work  ;  the  chalk  for  writing,  white* 
washing,  or  producing  carbonic  acid. 

PlumhoealciU.-JZ\.  104°  63'.  AMiite  and  pearly;  softer  than 
calc-spar ;  but  G.'- 2*824.  Contains  2*3  to  7'8  carbonate  of  Ised; 
Wanlockbead  and  Leadhills  (Scotland). 

273.  DoLOMlTB  (5i«tfr.*par),.CaC  +  llgd. 

Hexagonal  rhombohedral ;  R  106*  15'-20' ;  most  frequent  fonn 
R.  The  rhombohedrons  often  curved  and  saddle-shaped;  also 
granular  or  compact,  often  cellular  and  porous.  CI.  rhom^hedral. 
H.-3'5  to  4*5;  G.-2'85  to  2  95.  •  Translucent;  vitreous,  but 
often  pearly.  Colourless  or  white,  but  frequently  pale  red,  yelloW, 
or  green.  B.B.  infusible,  but  becomes  j;austic,  and  often  ahowa 
traces  of  iron  and  manganese.  Fraements  e(rcr\*csce  very  slightly 
qr  not  at  all  in  hydrochloric  acid ;  the  powder  is  partially  soluble, 
or  wholly  when  heated.  C.c:  54*3  carbonate  of  Aime  and  46*7 
carbonate  of  magnesia,  but  generally  carbonate  of  lime  with  more 
than  20  per  cent  carbonate  of  magnesia  and  less  th^n  20  per  cent. 
carbonate  of  iron. 

Tarieties  are— 2>02omi^,  matssive-granular,  easily  divisible,  white: 
WumJb  or  BiUer'Spar,  larger  grained,  or  distinctly  crystallized  and 
deavable,  often  inclining  to  green  ;  and  Broxon-spar  and  Pearl-spar^ 
in  simple  crystals  generally  curred  (fig.  231),  or  in  imitative  forms, 
of  colours  inclining  to  red  or  brown,- more  distinct  pearly  lustre,  and 
under  10  per  cent,  carbonate  of  iron.  Leadhills  and  Charlestown 
in  Scotland,  Alston  in  Cumberland,  in  Derb};shire,  Traversella  in 
Piedmont,  St  Gotthard,  Gap  in  France.  Greenish,  twinned ;  Miemo 
in  Tuscany  (Miemite),  and  Tharand  in  Saxony  (Tharandite), 
'  The  massive  and  compact  varieties  are  very  common,  ancr^  are 
valued  as  building  stones  (cathedral  of  3[ilan,  York  ^linster,  and  the 
Houses  of  Parliament  at  Westminster).  The  Parian  marble,  and 
also  the  Sutherland  and  lona  marbles,  belong  to  this  species. 

274.  Ankbritb,  CaQ-i-(ifg^e)d 
R'106*  12'.      Usually  massive  and  granular. 

Otherwise  like  siderite.     Ulist  (Shetknd),  Styria. 

275.  IfAOKBsrns,  ftgO. 

Rhombohedral ;  107*  lO'-SO'.  Reniform  or  E:assive.  H.  -8*5 ; 
a. -2*85  to  2*96.  Subtranslncent  or  opaque:  streak  shinlqg. 
Snow-white,  greyish  or  yellowish  white,  end  pale  yellow.  Tjriolf 
>  Norway,  North  America. 

278.  BnjjmnaTrE(CfiobertiU),JigP-\-(hbife)li. 

Hexsgonal  rhombohedral;  R 107*  10'-80'.  Granuhtr  or  columnar. 
CJLR,  very  perfect  H. -4  to  45;  G. -2-9  to  81.  Tranaparent  or 
translucent  on  the  edges ;  highly  vitreous.  Colourless,  but  often 
yellowish  brown  or  ^kish  grey.  Cc.  essentially  carbonate  of 
magnesia,  with  61*7  carbom'o  acid  and  48*8  magnesia,  but  often 
mixed  with  8  to  17  carbonate  of  iron  or  manganese.  Unst,  Tjrrol  (m 
Fessa  Talley,  &&),  St  Gotthard,  Harz. 

277.  SronuTi  {Sparry  Iron,  ChaIyhiUi),Ye<^. 

Hexagonal  end  rhombohedral ;  R  107*.  Chiefly  R,  often  curved, 
seddle-snaped  (fig^232),H>r  lenticular.  CI.  rhombohedral  along  R, 
perfect;  bnttle.  M.  -8*5  to  4*6 ;  G.  -8*7  to  8*9.  Translucent  in 
various  degrees,  becoming  opaque  when  weathered;  vitreous  or  pearly. 
Barely  white,  generally  yellowish  grey  or  yellowish  brown,  changing 
--—-^ ^^^ 


G.-2-Otod'i. 
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toi6dorUMkiahVrownwi«xpo«iw.  B.B.  inftiable,  bat  beoomes 
Uadk.  and  mtgnotio ;  with  borax  and  ult  of  phMpbons  ^ows 
Kaotkm  for  iron;  witb  sodA  often  for  maaganei^  In  add*  soluble 
wlfli  eflbrVMConpft.  Co.  carbonate  of  iioh,  with  68 -1  protoxide  ctf 
iiQQ  and  aTt  oprbonio  add,  but  uauaUy  pSto  10  or  ejen  35 
nrotoxide  of  manganeae,  0*2  to  16  masnesia,  and  0*1  to  2  bme. 
Unst,  Kintyre.  In  beds  ormaaaea  in  BeeiaUton  in  Deronahiro, 
iOaton  Hoor  In  Cumberland,  and  in  many  of  the  tin-minea  in 
OoxnwalL  in  Styiia,  Cteinthia,  and  Weatohafia :  in  Twna  in  Anhalt 
and thaHan;  alao  in  the  Pyreneea  uA  tiie  Baaque  P^^^^ 
Spain,  aa  near  BQboa ;    in  crTstala  at  JoachunathaJ,   Frdberg^ 


CUKflrondOM,  m«y,Un^  brown,  orMack,— G.-2'8to8'«,  H.- 
8*6  to  4'6,— ia  anlmpaTe  Taziaty. 

878.  DiAix>oin(J2«{jr<MvaNaM),]biO. 

Hexagonal  rhombohedial ;  R  106*  iV,  Cryatala  often  cnired, 
kntioular,  or  aaddle-ahaped ;  alio  spheiioal  rauform,  and  columnar 
or  granular,  a.  B,  perfect  H.=tf**to4*52  CL-8*8to8-6  Trana- 
Inoent ;  ritreoua  or  pearly.  Boee-red  to  fiesh-zad ;  streak  white. 
Ole.:  62  manganese  protoxide  and  38  Garbcoio  add*  Frdbogi 
Sahemniti,  Eapnik,  ifagyag,  ElUngexode^  and  near  Saigana. 

879.  COBALTBPATH,  CoCo. 

Bhombohedral  and  spheroidaL  H.  - 4 ;  0. « 4  to  4*18.  Paaoh- 
Uoaiom-red ;  but  dark  externally.    Sohneebeiig. 

880.  SMiTBaoNin  {Oalamiw),  tji^. 

Hexagonal  rhombohedral :  B  107*  40'.  Usually  renifoim,  atal- 
aotltio,  and  laminar  or  granular.  CL  B,  perfect,  but  curred;  fracture 
uneren,  conehoidal ;  brittle.  H. -6  ;  O. -4*1  to  4*6.  Tranaluoent 
or  opaque  ;  pearly  or  -vitreona.  Colourleaa,  but  often  pale  greyu^ 
yellow,  brown,  or  green.  G.a:  64'8  duo  dxide  and  86*8  carbonic 
add.  Mendip  in  Someraetahiro,  Matlook  in  Derbyshire,  compact  at 
Alston  Hoor,  Oheaay  near  Lyons,  Altenbergnear  Aix-la-Chapelle^ 
Biilon  in  Weatphaba,  Tamowiis  in  Sileda,  Jiungnry,  Siberia. 

281.  Abaqonxti,  CaCJ. 

Bight  priamatio.  '  oaP  116*  lO' ;  Poo  108*  26'.  The  moat  common 

oomUnationa  aro  oof  go  (A),  Qoi^(iO,Pflo  (I^P)(fig.  276),  generally 

long  prismatic  (like  the  aepahtte  cxystala  in  fig.  184) ;  cof  oo ,  ooP, 

OP,  generally  short  prismatic ;  cr^^stals  of  t^%,  odP,  foo,  6$ oo  (;) 
(fig.  878)  acute  pyramidal.  But  simple  crystals  are 
tare,  from  the  great  tendency  to  form  twjns,  con- 
joined by  a  face  of  a»P,  and  repeated  dther  in 
linear  arrangement  (fig.  185)  or  in  rosette  group- 
ing (6g*  186).  Also  columnar,  fibrous,  and  in 
crusts,  stalactites,  and  other  forms,  d  brachy- 
diagonal,  distinct ;  fracture  conehoidal  or  uneTen. 
H.  -8*5  to  4 ;  Q.  -2*9  to  8  (masuye  27):  Trans- 
parent or  translucent;  ritreous.  Colourless,  but 
ydlowish  white  to  brick-red;  alao  light  men, 
vldet-blue,  or  grey.  In  the  dosed  tube,  oeforo 
Teaching  a  red  heat,  it  swells,  and  fialla  down  into 
a  white  coarse  powder,  eTolving  a  little  water. 
Dnat  and  LeadhiUa;  Valencia,  Molina  and  dse- 
.  where  in  Aragon  ;  Leogang  in  Salabuig,  and  Anti- 
paros.  FlM-ferri,  coralloia.  in  the  iron-minea.of 
fityria.  AUM-ijpar,  fine  flbroua  ailky,  at  Dufton 
(Weatmordand).  Stalactitio,  ooast  of  Galloway, 
Tinadhins,  Buckinghamshire,  and  Derondura  Also 
depodted  as  tufa  by  the  (3arlabad  and  other  hot 
apringa. 

888.  WiTHiRiTi,  fiaO. 

Bight  prismatic  ooP  {g)  118*^80';  2?flo(P)  118*.  Oryatala 
not  common  Hke  fig.  275,  hut  generaUy  with  quita  an  haiigonal 
aspect  from  being  twinned  like  aragomta 
(fig.  874).  Oftener  spherical  botryoiSj,  or 
reiufonn,wlthrBdiated-columnar  stmctnn. 
P-*^.  distinct;  fracture  uneven.  H.-8 
to  8^ ;  O. -4-2  to  4-8.  Semitranaparant 
qr  tnnducent;  ritreous,  or  rednoua  on 
the  fracture.  Colourleaa,  .buV  generally 
yeUowJdi  or  greyiah.  B.B.  fuaea  eadly 
to  a  tranaparent  rfobule.  opaque  whtfn 
cold;  on  charcodTwilsTbecSmSa  cauatic 
andnnks  into  the  support ;  soluble  with 
effemacenee  in  n.  or  h.  add.  C,a :  22'8 
earbonic  add  and  777  baryta.  Alston 
T*",  •"^Hexham  in  Northumberland, 

S88.  AUTOHm,  fiaO^-ObtS. 

tt^t  piiamatic.    ooP  U8*  60';  2f «,  111*60' :  mal  omUnatim 

?,«*».  •P.««bUnganhaxagonalpyi«nii(flgl876ra^ 


Tlf(.878. 


VIg*874. 


tnd  e»f«>,  rather  disthust    H.-4  to  4*6;  G.-8-66  to  S-T^ 

876.   Trandueent ;  weak  nabona. 

Colourleaa  or  greyiah-wMta.    Co. : 

66   carbonate   of    baryta   and   84 

oarbpnate  of  lime.    Fallowfldd  near 

Hexham,  and  Alaton  Moor. 

884.  SisoknAKixs,  M. 

Bight  priamatio.  eeP  lir  10'; 
?•  108*  12'.  Oryatala  (fig.  876) 
and  twina  like  angonite;  alao  broad 
columnar  and  finroua.  CL  pria- 
matio along  ooP  (Jf).  H.-8'6; 
0.-8*6  to  8*8.  Trandueent  or 
tranaparent;  Titraona  or  nainoua 
on  fraetnra.  Colourleaa,  but  often 
light  aapangua-  or  apple-green,  more 
rardy  peyidi,  yellowiah,  or  brown- 
idu  B.B.  foaea  in  a  atrong  heat 
only  on  rery  thin  edgea,  intnmeacea 


in    cauliflower-like    forma,  shines 
bristly,  and  oolonn  ^  flame  i 


Fig.  875  (sp.  888). 


Fig.  876. 


— 1> — jf <--  — «  '•—v  red :  eaaOy  aoluble  in  adda,  with. 

eSerreacence.  C.c:  80  carbonic  add  and  70  atrontia.  but  i  ^ 
oontaina  carbonate  of  lime  (6  to  8). 
Strontian  in  Amlldiire,  Suther- 
land, Leojnng  in  Salxburg:  Bribma- 
dorf  in  Saxony,  Hamm  in  Weat- 
phdia.  the  Harx :  at  Schoharie 
(N.T.)  and  daewhare  in  United 
Stotea  (BmmoniU),  It  ia  naed 
to  produce  red  fin  in  pyrotechnio 
cxhibitiona. 

885.  MAKQAirooJLLcm,  (ftn,  Ca,  Fe)  C 

Bi|(ht  priamatio ;  in  prisma  like  aragonite^  and  baara  the  aano 
rdaUon  to  didogite  that  angonite  doea  to  calo-apar.  H.  -4  to  6; 
0.-8D8.    Bed  or  reddiah  white.    Yitreooa.    Bchanmits. 

886.  CsBuaam  {Ltad  8par\  PbD. 

Bight  prismatic;  iaomozphoua  with  aragonite  and  aitif.    o»P 

(JO  117*  14';  !»•  108*  16';  8foo  («)  60*  80'; 

alao  OP;  P  (0;  |f  •  (•);  oof  co  (0;  ooft  (a) 
(fig  877).  Twina  conunon  (fin.  158.  159,  878. 
879). '  Alao  graniUar  or  earthy.    GL  coP  and 

2t^flo,  rather  distinct;   fracture  oondioidal; 

eaaily  frangible.      H.-8  to  8*5;  0.-6*4  to 

6*6.    Transparent  or  trandueent ;  adamantine 

or  reainoua.    Colourleaa  and  often  white,  but 

alao  grey,  vdlow,  brown,  black,  rarely  green, 

blue^  or  rea  ;  streak  white.    K  B.  decremtetea 

Tiolently,    but    easily   ftued   and    reauoed ; 

aoluble  with  drerreaoenoe  in  n.  add.    do. : 

88*5  protoxide  of  lead  and  16*5  carbonic  add. 

Very    oommoxu       T^<iiifn«^    Wanlodcheed,  Ilir.877 

Eeawiok,  Alaton  Moor,  Beeralaton  in  De^on-  ^* 

ddTCb  St  Mintar  in  Ooniwall :   Ptdbram,  Mica,  and  Bldstadt ; 


Fig.  87&  Fig.879L 

Tamowit^  Johaan-Gaoiganatadt,  y«ellarfdd|  Klanathal,  and 
other  pkoea. 

887.  Bimno-OALOxn,  fiaO+OaO. 


F|i.880L 

OUiqaa  pdamatk^ 


•<¥5i 


igitizf 


F|gi  88L 
PJm)  84r  68',  P«  106*  64% 


MINERALOGY 


399' 


P*«o  (\)  61*  (flgL  880,  881} ;  alio  eolUnmir  and  grumlar.  CL  P 
p«ifeot,  ?•«>  Imi  paifMt.  H.-i4;  a-8-8  10  8-7.  Tnmspumit 
or  tranahieent ;  ritreooi,  inclining  to  nainooa.  YeUowiah  whita^ 
Co. :  like  alstonita.    Alatcn  Moor. 

888.  Bmnrro-SFBiniTii  *fii,d . 

Small  fibrooa  brown  oonoretiona  from  NaoatldtaU.  near  Sdhneo- 

HTDSOUS  OABBOKATES. 
289.  TEBUfOVATmm,  iTagO+fit- 
Bight  priamaitio.    »^(d)lor60';  ]^«  (0)88*60';  with  o»]^«» 

(P)  in  leetannlar  tablaa  (fig.  88S^    a 

farachjdiaamnaXjperfaet  H. -1*5;  ^i*  1*6 

to  1*6.    Oolonrlaaa.     ByB.  lika  natron, 

bot  doqi  not  melt     OLc:  60*1  aodiL  86*4 

earbonio  add,  and  14*6  niter.     Natron 

lakaa  of  LagimiU^  inTeuMaela,  of  Lower 

Bmt,  and  <tf  the  iteppea  between  Uiali 

SM.  VATmom,  i^a^+lOfia. 

Ob]imlepriamatio,O6r40^  Oryatala 
artrndal;  with  o.P  79'  41':  P  76*  88'. 
CL orthodiagonal,  diatinot  H.-ltol*6; 
0.-1-4  to  1*6.  PeUndd;  yitreona.  «,«,«,  „o«x 
Oolonriaaa  or  greyiah  wbite.  RR  melta  "^  "^  (^  ^J* 
eaaQy,  eolonring  the  flame  yellow;  0.a :  SS  aoda,  16  earbonio 
add,  and  98  water ;  bat  mixed  with  ddozide  of  aodinm  fud  othisr 
lalta.  Onlj  aa  an  eifloreaoenoe  on  the  gronnd  or  xocka  (lara  of 
Yeanyina  and  Etna)  in  yariona  oonntiiaejHiingaiT,  Egypt,  Tartary), 
and  in  mineral  apiin^  and  lakaa.  u  aed  in  the  mannfaetnie  of 
aoap,  in  dyeings  and  in  Ueadiing. 

891.  TBOiTAf.UsAO,  lra,C|+4da. 

ObUanepriamatifl.    Oryatala  OF{T),  o.P»«»  (JO,  P  (»).     T:  M 
108*  16^  (%  888).     CL  orthodiagonal,  perfect 
H.-2-6  to  8;  0.-8*1  to  8-2.     Tranaparent  to 

tnmahuent    Colonileaa.    Doea  not  deeompoee  in  / ^     \  « 

tiie  air.  TMte  alkaline,  ao. :  88  aoda,  40  ear- 
bonio add^  and  82  water.  Jaatok  and  Barbaiy 
(iVona),  Lagnnilla  (ITraw). 

898.  QATLVBanx,  ira,(3  +  <W+6fl,.  "^  "* 

Obli^  priamatio,  0  78*  97*.    CL  e»P»  impezfeet;   fraotore 

nmehoidaL    H.-8'6;  0.-1*9  to  1*96.    Tranaparent;  yitreona. 

Coloorleaa.    Cc  :  84*6  carbonate  of  aoda,  88*9  carbonate  of  lime^ 

80*4  water,  with  1*6  day.     Tiagnnina. 

898.  HTDSoiii.aHX8m,  llgfi^-hiA^. 

Oblique  priamatio.  obP  88*  nearij.  Cnratala  amall,  rare ;  alao 
maadye.  H.-1'6  to  8;  0.-8*14  to  8*18.  Yitreona  or  ailkj. 
White,  ae. :  86*8  earbonio  add,  44  magneda,  mi  19*8  water. 
Unat  (Shetland),  Korayia,  Knmi  in  If  egtopont,  Hobokan  in  New 
Jeraey,  and  Texaa  Ih^ennaylyania. 

894.  AxvBm  {Blue  Copper),  00,0,+  d,. 

ObHqne  priamatio,  0  87*  89*.  o.P  (JO  99*  88*;  -  P  (*0  lOT  14'. 
Oryatala  OP,  <»P,  <»P»oo,-P  (or  A,  JT,  #, *',  in  fig.  884,  bnt  in 
another  podtion) ;  alao  radiated  and  earthy.  CL  dinodomatio  (P) 
69*  14',  rather  perfect;  frao- 
tnre  oonehoidal  or  epUntarj. 
H.-8-6to4'8;  0.-8*7to8  8. 
Trandncent  or  opaqne;  yitre- 
ona. Aaure-blne,  the  earthy 
yarietiea  jUnd  atreak)  .  anuJt- 
Une.  KB.  on  charcoal  ftaaea 
and  yielda  a  grain  of  copper  ;* 
aolable  with  efleryeeoence  in 
adda,  and  alao  in  ammonia^ 
O.O.:  89*1  potoside  of  copper, 
857  carbonie  add,  and  6*8  water. 


ng.884. 

Cryaiala  at  Bedmth,  Alaton 


Moor,  Cheaaynear  Lyona^  in  Siberia,  Moldawa  itftha  Banat,  Bnrra* 
Bnrra  (Anatralia).    Yalaed  aa  an  ore  <tf  ooppec 

396.  ICALAOHin,  On^+fi,. 

Oblique  priamatic^  0  61*  60".  <»P  104*  80^.  Oryatala  o»P  (JO, 
eoP*ao  («),  OP  (P),  in  hemitrop^  (fig.  886V.  In  general  adenlar, 
aealy,  or  reniform,  atalaotitic,  and  radiated  fibrona. 


.rm 


CL  baaal  and  dinodiMNmal,  yoy  perfect     H.  -8*6 

to  4  ;  Oi  —8*6  to  4.    Tranaparent  or  trandncent  on 

tiie  edgea;    adamantine,  iitreona,  ailky,  or   dnlL 

Emerald  and  other  ahadea  of  green;  atreak  apple- 

£een.     KB.  and  with  adda like  aaorite.     C.e. : 

71*8  capper  protoxide  (-67*6  copper),  20  earbonio 

add,  and  a*8  water.     Gryatalline  at  Bhdnbrdten- 

baohonibeBhineandZeliierfddintheHars:  fibrooa      -^    . 

and  eompact  at  Sandlodge  in  Shetland,  LaadhiUa,  OomwalL  Walea. 

and  Iidaiid,  at  Gheaqr  ia  Ynace,  Sibeiii^  the  Urala,  Saalfddia 


lig.88B. 


Thniingia,  IColdawa  In  the  Banat,  in  North  America,  Africa,  find 
Anatraua.  frequently  peeudomorphooa  after  copper  and.  ita  ores, 
alao  after  ealdte  and  oeruadte,  Yalaable  oxe  of  ooppor  x  tho  finor 
yazietlM  are  prised  for  ornamental  poipoaes. 

898.  HTDBosnrom,  ^0+82nAa 

ICaadye.  Co. :  sine  oxide  76*8,  oarboDlo  ztMi  18*^  water  111. 
Spain, Weatphalia,Bayaria,Ptoda^ United Btatee.    ValoableoxQ. 

897.  AvBiOHixom,  a(hi(S+82nd,. 

iLdoular.  H.-8.  Trandooent,  pesdy.  and  vetdigiis-gnen. 
Ole. :  89*8  eopper  protoxide,  44*7  dno  osida,  16*2  carboiio  aoid. 
and9-9water.    Leadhil]a,l£atlock.  Ldkti»vda  in  the  Altai 

898.  EicnALD-NiOKU  {ZofraUU),  MlO^fifi). 
AmorphooB,  reniform,  and  iooniBting.    H.  — 8 ;  0.  —2*6  to  8*7. 

Trandncent;  yitreona.  Smerdd-groon. '  Co.:  69*8  niokd  pro- 
toxide^ 11*7  earbonio  add,  and  29  water.  On  chromito  at  Hagoak) 
in  Unat,  Texaa  in.  Pennqrlvania ;  also  Oape  Ortegal  in  Spain, 
l^rrol,  and  SkaterinbHig  in  tho  Urala. 

899.  XiiNDAKXSiTi,  t^aCf+8Cad+104» 

In  amall  aiddn-green  eiratalline  aggregatee.  H.— 8*6  to  8. 
Jt9Bi  Eliaa  mine  near  Joachunathal,  implanted  on  pitch-Uttido. 

800.  Yooun,  4t^d+70aC+86i<!3+84d,. 

BhombddaL.  Emerdd-green  acalee  with  pearly  Icurtre.    Elias 

801.  LzBBiGiTS,  t)'s(3+Ca^+80£[,. 

Mammillary  oonoretiona.  H."'3to8*6.  Apple-green.  Adrian* 
ople,  JoachimathaL  and  Johann-Oeorgenatadt 

808.  BzamTTHiTB,  ]^i4Q,+  4£i;. 

Diveminated,  inyesting  or  adcular ;  fracture  conchoidd  or  nn- 
eyen ;  yery  britUe.  H. -4  to 4*6  ;  0.-6*8  to  6*91.  Opaque;  dnU 
yitreona.  Ckey,  ydlow,  or  green.  Co. :  90*1  biamnui  oxide,  6*4 
earbooio  add,  and  8 '6  water.  XTUersreuth  (Beun),  Schneeberg^ 
Johann-Oeorgenatadt ;  alao  Cheaterfidd  in  South  Carolina. 

808.  LllTTKAHZTl,  La0  +  8fi,. 

Bight  priamatic.    o»P  98*  46'.    Small  tabular  erystala ;  usually 
mnular  or  earthy.    CL  baaaL    H.  -8  ;  0.-2*7.    Dull  or  pearlr 
White  or  yellowish.     0.c. :  21  carboiiio  acid.  66  lanthanum  c  '" 
and  24  waten    Baatoaea  in  Sweden,  Lehigh  in  Pennsylyania. 


OABBONATES  WITH  HALOID  SALTS,  fto. 

804.  PHOMdnrm,  Pba+]h)d. 
PyramidaL    P  118*  66'.     Oryatala  d^ort-priamatio  or 
pyramidaL     CL  obP, -rather  perfect;  fracture      ^ — ~- 

oonchoidaL      H.-2*6  to  8;   0.-6   to  6*2.    /^ 

Tranaparent  or  trandncent ;  'reainoua  adaman-  (\\    * 
tine.  White,  ydlow,'  green,  or  grey.      Co.  :     ^        ' 
61  chloride  uid  49  carbonate  of  lead.    Yery 

rare.       Stottfidd 

near     TQgin     in 

Scotland^Catiook 

and  Cromford  in 

Derbyshire,    Tar- 

nowits.  *^- 

806.  Pasibitb,  8Ce(3+baF. 

HexagonaL    P  164*  68'.    CLbaaali 

perfect     H.-4*6;  0.-4*86.    Yitre- 

oua;     on     deayage  -  plane    pearly. 

Browniah  yellow,  indining  to  red. 

O.C. :  28*6  earbonio  -add,  42*6  prot- 

«•  ftfi7/».  flnm  oxide   of    cerium,     8*2'  lanthanum 

Kg.  887  (sp.  W»);  oxide, -9*6  didymium  oxide,  2*8  limeu 

10*1  fluoride  of  cddum,  and  2*2  fluoride  of  cerium.    Emerald 

minaa  ol  the  Muso  Yalley  in  Colombia,  Urala. 

806.  LiADHiLLm(jra0tf0),PbuC^,Oa+6]d^. 

Bight  prismatic.   P  middle  edge  187*;  o>P  120*  20';  8? «o  48*  IST. 


Vlg.8^  Flg.889. 

ICbatiy  tabular ;  alao  twina.    a  basal,  perilsct ;  dightiy  brittle. 
Ili«-8*6  ;  O.  -6*26  to  6*44*    Transparent  or  trandncent ;  resinooa 

byGOOg„ 
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or  «dAmantine,  pwrly  on  OP.    Ycllowi»li  white,  inclining  to  grey, 
green,  yellow,  or  brown-      O.C. :   81-98  oxide  of  lead,  8-OS  car- 
bonic acid,  8*12  snlphnrie 
acid,    1*8    water.      Lead- 
billSf  Tannton,  Kertchinsk, 
Granada.  Jfoxtto  from  Sar- 
dinia. 
807.    SviAKiriTB,  Zthli 

BLombobedral ;  B  « 72* 
29'.  CL  baial,  perfect 
H.-2-6;G:-6-66.  Whit^ 
preen,  yellow,  brownish. 
RoainoTiB  to  adamantine ; 
pearly  on  the  dearage 
laoea.  Powder  white. 
C.c :  72*6  carbonate  and 
27 '5    sulphate     of    ?ead. 

From  the  Susanna  mine  at  „.  «_  /.«  Mvn  «»  «oi  r^  «n7\ 
Leadhills,  but  rery  rm;^'^^'^'^^  Fig.  89L  (•^  807). 
aleo  in  large  dark  ciystala  jErom  the  Banal 

AKHYDBOUS  SULPHATE& 

808.  AxoAHiTB  {Qla»eriU\  t^. 

Bight  prismatie.  Acnte  priamids,  with  obP  120*  24';  dimoiphooa 
an4.a]ao  rhombohedral,  witn  B  88*  14'.  Hottly  in  emsta.  or  ptil- 
Terulent  CL  basal,  ixnpcrfect  H.  -  2 '6  to  8  ;  0.  -  2 7.  Pellacid ; 
Titreoos  or  resinous.  Colourless  or  white.  Co. :  54  potaahxand  46 
vnlphuric  add.    Lavas  of  Yesunns  and  other  Tolcanoet. 

809.  ILlbcaonihb,  (Kd^)^'. 

Bight  prismatia  coP  121*  8' ;  but  chiefly  in  crosts  and  stalao* 
titea.  CL  perfect;  sectile.  H.-2  to  2-6  ;  G.-1'7  to  1-8.  Pel- 
lucid;  Titreous.  Colourless  white,  or  yellowish.  Taste  punsent 
and  bitter,  ^.o. :  25*9  ammonia,  60*6  sulphuric  acid,  and  18*6 
•rater.  Near  Tolcanoea,  as  Etna,  Yesarius,  the  Solfatara,  the 
lipari  Islands,  in  the  marahes  near  Siena,  and  in  ignited  coal-beds, 
M  at  Bradley  in  Staffordshire. 

BIO.  Thehabditb,  Ka^', 

Biffht  prismatic.  Acnte  pyramids  P,  with  OP  and  orP,  in  omsts 
and  druses.  'CI.  basal,  perfect ;  fracture  nneyen.  H.-2*5:  C  — 
8*6  to  2*7.  Pellucid;  Titreous.  White.  C.c  :  48*82  soda  and 
66*18  sulphuric  -acid.  In  salt  depodtk  near  Ara^jnes  (Spain)  and 
at  Tarapaca  (FeruX 

811,  OLAVjnitiTB  (Brongniartine),  l^a^'+tJaSf . 

Oblique  prismatic,  C  48*  16'.  OP,  - P,  or  with  ooP  IP,/,  Jf,  fig. 
892).  CL  basal,  perfect;  along  ooF  traces.  H.  -2*5 
to  8;  0.-276  to  2*86.  Translucent;  ritreous  to 
resinonsb  Colourless.  Cc.:  61  sulphate  of  soda, 
And  49  sulphate  of  lime.  '  YiUambia  in  Spain,  Yie, 
Berchteagaden,  near  Brugg  in  Aaigan,  Auasee  and 
Isehl  in  Austria ;  Tarapaca  in  Peru,  with  1  *to  6 
boracio  acid. 

812.  Akhtdritb  {Kan(enUt)t  Ct&\ 

Bight  prismatic.  o»P  90*  4'.  Chiefly  grannlar,  or  almost  com- 
pact or  columnar.  Twins  rare;  CL  macrodiagonal  and  l^rachy- 
diagonal,  both  perfect;  ba^pal  perfect  H.  -8  to  8*6  ;  6.  -2*8  to 
8.  Transparent  or  translucent;  Titreous;  on  o»^ao  pearly. 
Colourless  or  white,  but  often  blue,  red,  or  grey ;  streak  greyish 
white.  -  Ce. :  6876  sblphurio  acid  and  41*26  lime. 

The  crystalline,  or  MuriaeUe,  occun  in  the  salt-mines  of  Bex,  Hall 
in  Tyrol,  and  Auasee  in  Styris,  also  at  Sulz,  Stassfurt,  and  Bleiberg. 
Compact  at  Ischl.  in  Austria,  Berchtei^den,  Eialeben,  and  the 
Horz.  Granular,  of  FulpiniU,  near  Bergamo.  The  contorted,  or 
Gdn-osBtein,  chiefly  at  Wieliozka  and  Bochnia. 

818.  Barttb  iffeavy  S^r),  fiftS*. 

Bight  prisinatie.  ?«»  ^)  78*  20';  f  oo  (/)  106*  22*;  oofti  (rf)  77* 
44' ;  also  oof «  (c)  (fij^  126,  126,  127,  but  in  a  different  podtion, 
d,  a  being  placed  yertical).  The  crystals  show  Teiy  many  forms 
and  combinations,  and  are  tabular  or  columnar,  often  in  dmses  or 
groups;  also  foliated,  fibrous^  granular,  or  compactk  CL  biichy- 
diagonal  perfect,  along  fao  less  perfect;  basal,  traces.  H.-8 
to  8*6;  O.fc.4-8  to  4*7.  Transpafsnt  to  tranalucent ;  Titrebua 
or  resinous.'  Colourless  and  white,  bnt  gonerallf  reddiah  white, 
or  fleah-rcd,  yellow,  grer,  bluish,  greenish,  or  brown.  B.B. 
decrepitates  Tiolcntly,  and  fuses  Tery  dilficultly,  or  only  on  the 
edges,  colouring  the  flame  yellowish  green  ;  not  soluble  in  acids. 
C.c :  84*3  sulphuric  acid  and  66  7  baryta,  but  occasionally 
with  1  to  16  sulphate  of  strontia.  Yary  common,  chiefly  in  Teins, 
either  aloue  or  accompanying  orea.  Crystals  at  Arran,  Strontian, 
Elie,  Sutherland ;  Dufton,  Bohemia,  Felsi^banya  and  KTBinnita  in 


Fig.  892. 


Pig.  898. 


Hungary,  AuTergne,  nod  United  Stateti    Colnnmar  at  Freiberg. 
The.  radiated  from  near  Bolp^^na,  or  tiie  Bologfui$  SttnU^  phos- 

Shoresees  in  -the  dark.    'MasaiTe^  or  Cauk,  frdm  Derbyshire  Rnd 
taffordshire,  Leadhills,  and  Amm. 

Li^ne  BatyUt,  from  Derbyshire,  Strontian,  Freiberg,-  seems  a 
mixture  with  suphate  of  liMe ;.  crystals  tabular,  in  rosettes  and 
other  groups;  G.- 4  to 4* 3.  HepoUiU,  dark  grey,  from  carbona- 
ceous matter;  Kongsberg.  Allanwrvhiie,  acaly,  white,  and 
pearly,  near  Bndolstaat,  agrees  essentislly  with  barytas. 

814.  BABno-CiLssrxKi,  Sdid'+6ad*. 

Badiated  and  foliated.  Bluish  white  Brittle  and  friaUa.  H.— 
2*6 ;  0.-8*92.  Difllcaltly  AuiUa.  Lake  Erie,  Upper  Canada,  and 
BinnenthaL 

816.  CSUUITIHI,  fii^*. 

Bight  prismatio ;  forms  like  baxytes  and  anglesite.    f  «>(o)  104* 

8'^  Poo  (JO  76*  68'.     Usual  combinations  ^oo ,  Poo,  ooj^oo ;  or  this 
with.  0Bp2  (cOj    also  columnar   and   foliated;    or  fibrous,    fino 

grannlar,  or  compact  CL  macrodiagonal,  perfect ;  along  Poo  leaa' 
perfect  H.  -  8  to  8  *6 ;  G.  -  8  *9  to  4.  Transparent  or  translucent ; 
▼itreoos  or  resinons.  Colourless,  but  nsnallT 
bluish  white  to  indigo-blne,  and  rarely  reddish 
or  yellowish.  B.B.  decrepitates  and  fnses 
easuy  to  a  milk-white  globule;  colours  the 
flame  carmine-red.  Distinguished  from  barytas 
by  a  splinter,  after  ignition  in  the  inner  flame,  . 
on  being  moistened  with  h.  acid,  and  held  in 
the  blue  border  of  the  flame  of  a  candle,  colouring  this  of  a  liTdy 
purple-red.  Scarcely  affected  by  acids.  C.c:  48*6  sulphuric  acid 
«nd  66*4  strontia.  bnt  often  some  baryta  or  lime  Tantallon 
Castle,  Calton  Hill,  Clachnaharry ;  near  Bristol  and  Knarea- 
borough ;  sulphur-mines  of  Giigenti  and  other  parte  of  Sicily, 
Herrengrund  in  Hungary,  Bex,  Salxbnrg^  Monte  Yiale  near  Yerona. 
and  Meudon  and  Hontmartre  near  Puii.  Used  for  producing  a  iw 
light  in  pyroteehnig  mixtnrea. 

816.  ANOLUin,  ^lid*. 

Bight  prismatic    i»^  108*  48^;  Pco  76*  86^.    The  orystak,  of 

many  forms  and  oombinatiana,   are  abort 

or  tabular.      CL   prismatic  along  cop,  an 

basal ;    fracture    conchoidal ;    Tery   brittle. 

H.-8;    0.-6*2  to  6*86.      Transparent  or 

translucent ;      adamantine      or     resinons. 

Colourless  and  white,  but  occasionaUy  yellow, 

grey,  brown,  or  bine ; 

streak    white       De- 

crepitatea  in  candle ; 

B.B.      on     .oha|t3oal 

fuses  in  the  oxygjen 

flame  to  a  milk-white 

bead :  Teiy  dif&ciiltly 

soluble      in      adds, 

wholly  in  solution  of  -.^  ^^  «,,  ^^f. 

potaah.      Cc:    787  '^*  ^^^  '^  *^*- 

lead  pxt>toxide  and  26*8  tolphuio  add.    Leadhilla  (fif.  897),  St 

Itcs  in  Cornwall,  Derbyshire, 
Parya  mine  in  Anglesea, 
Zelleifeld,.  Klansthal,  Baden- 


pyramidal, 


Fig.  896.  Fig.  897. 

wdler,  Sfegen,  Sileda,  Linares,  PhoBnixrills  in  PenniylTaaia. 

817.  Lajtabxitx,  ^\)d'+tb. 

Oblique  prismatic    o»P  49*  60^.    CL  baaal,  perfeot ;  aectile ;  thin 
lamintt  flexible  .H.-2  to  2*6;  0.-6*8  to  67.    Transparent; 


rig. 
resinons  or  adamantine;  on  OP.' 
white,  indining  to  grey  ;  streak  y 
a  white  globule  containing  metallic  Ind^  partially  auluUe  in  n. 


P. pearly.     Greenish  or  Tsllowish 
:  wnite     B.B.  on  charcoal  fuses  to 
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424.    Leadbllb;  zm. 

HTDBOUS  SULPHATIB. 

8X&  KtBABninCtnMifttriStaiaNa^VlOH,* 

OUioos  pEiimatIa,  0  72*  16'.  CL  artliodkgoiifll  /  frteton 
eonohoidaL.  H. -1*6  to  S;  G. -1*4  to  1*5.  PeUadd  uid  ooloar* 
lean  OLa:  19*S  loda,  M*8  lolphiirio  add,  and  66  water.  Aa 
ao  aOoreaoanoa  in  qoairiea,  on  M  waUa,  or  on  the  ground ;  in 
the  watan  of  lakea  and  apringa  in  BuMJ*  and  ^7pt»  and  on 
YeaaTioa  on  lava. 

819.  QmuUt  tiM-htA^. 

ObUqae  prismatio,  0  80*  67'.  The  moat  oomaion  forma  are 
«»P  111*  WK;  P 188*  40^;  -  P 148*  SO' ;  and  o»P*oo .  Two  oommon 
eomUnationa  an  o»P(/),  obP*oo'  (p)k-P  (I)  (fig.  lt9X  and  thia 
with  P.  Lentieiilar  crjvfeiJa  often^oeeor ;  hemitrroea  fteqnent  (figa. 
161, 160, 161);  alao  granular,  eompaet,  fibroiia,  acaqr,  orpolTenuent. 
CL  eUnodiagonal  perfect,  along  Fmneh  le«  perfect ;  aectQe ;  thin 
pUtea  flexible.  H.-l*6  to  2  (loweat  on  F);  0.-2*2  to  2*4. 
Tranaparent  or  tranalaoent ;  Titreona,  on  dearage  PmuI/  or  ailkj. 
Colovrleai^  and  anow-whlte,  bat  often  red,  grey,  yeuow,  brown,  and 
more  rarely  greenish  or  bluish.  In  the  cbeed  tube  }delda  water. 
B.B.  becomea  opaque  and  white ;  aoluble  in  400  to  600  parte  of 
water,  aoaroelj  more  ao  in  addk  Co.:  48*6  aolphuzio  acid,  82*8 
Ume,  and  20*9  water. 

Tranaparent  erretala,  or  SekmUe,  occur  in  the  nlt-minea  of  Bex 
in  Switserland,  of  the  TV^I,  Sabbur^  and  Bohemia,  in  the  aulphur- 
minea  of  Sidlj,  at  Loelroort  in  New  York,  inporphyry  at  Oouook, 
in  the  daj  of  Bhotorer  Hill  near  Oxford,  at  Ghatley  near  Bath,  end 
many  other  localitiea.  Vibroua  cypium  at  Oampeie,  Matlock-  in 
DertTahire,  and  at  Ilfeld  in  the  Hais.  Commct  gypaum  in  whole 
beda  in  many  parte  of  iDsUnd,  Qermany,  France,  and  Italy,  at 
Yolterra  in  Toscany  {AMkuUr)  often  with  rock-ealt  The  flnar 
qoalitiea  (or  alabaater)  an  out  into  Tarious  ornamental  artidea. 

820.  Knaxun^  MgS+H,. 

Bhombic,  but  chiefly  maaaiya.  0.-2*62.  Pellucid;  neriah 
white.  Cc :  magneaia  29,  anlphuric  add  68,  water  18.  In  beoa  at 
Btaadurt 

821.  Epaoion  {Spmm  SaUU  ^i>^+ 7^* . 

Bight  priamatiG.  P  moatly  hemihedrio ;  o»P  90*88'.  o»P  (iO» 
e»^oo  (o),  p  {J)  (fig.  899).  Granular,  flbroua,  or  earthy.  CI. 
braohydiagonal,  penect  H.— 2  to  2*6; 
0.  -1  76.  Pelludd ;  ritEeooa ;  and  white, 
Teate  bitter.  Co.:  16*82  magneda,  82*68 
Bulphuiie  add,  and  61  '16  water.  Efflorescence 
on  ▼arioua  rocks,  aa  at  Hurlet  near  Paisley, 
Idxia,  Hontmartn,  and  Frdbeig;  on  the 
flToond  in  Spain  and  the  Busaian  ateppee; 
m  mineral  watert,  ae  at  Bpaom  in  Sumy, 
Saidaohita  and  SddUta  in  Bohemia.    Uaedln 

822.  G06LARITB    {fnUU    rUrM),    taid' 

+7fl,. 

Bight  prismatic  esP  90*  42^;  leomor- 
phooa  with  epeomite.  o»P,  ob^oo  ,  P  (if,  o^ 
})  (fig.  899).  Moet]]r  graniUar  or  atalactitic ; 
reniiorm  and  incmatin^ 


M! 


I 


"^^ 


I^^  899  (sp.  821). 

^     CL  braohydiagonal,  perfect.    H.— 2  to 

2*5 ;  a.  -  2  to  2*1.  PeUudd ;  Titreous.  White,  indining  to  grey, 
ydlow,  green,  or  rsd.  Taste  nauseous-astringent  C.e.:28*2dnc 
oxide,  27*9  sulphuric  add,  and  48*9  water. 
Holywell  i^  FUntahin,  Cornwall,  Bam- 
melaberff  near  Qoalar  in  the  Hart,  Falun, 
Sohemnits.    Used  in  dyeing  and  medidne. 

828.  HouHoain,  tXiS+riL^. 

Adcular,  fibrous,  and  aa  an  effloresoence. 
H.-2  to  2-26;  G.-2.  Lustre  ritreous. 
Apple-green;  streak  white.  Soluble.  Hor- 
Tern  in  Argyllshire,  Cape  Ortegal  (Spain)^ 
Lake  Huron,  Pennsylrania. 

824.  HsLAMTXRiTS  {Ortm  FUrioi,  Cap- 

pttat),  i^eS'+7lt, 

Oblique  priamatic,  0  76*  46'.     ot>P  {/) 
82*22*;   -P(P)101*84';  P««)(o)  «r80'       _,     .^,      ^^^ 
(fig.  400) ;  chiefly  stdactitic,  leniform,  or  in       '**  *^  W  '"!• 
crustSL    CL  basal,  perfect;  prismatic  less  so.    H.-2;  0.-l*8tol'9. 
Tranduoent,  rarely  transparent ;  ritreous.   Leek-  ormonntain-green, 
often  with  a  yellowish  coating ;  streak  white.    C.C :  26  protoxide  of 
iron,  29  sulphuric  add,   and  46  water.      Hurlet  near  Paiale; 
~  "  aammel 


^odanmalsy 


ielsber|s^   Fdun^  Bchemnits,   Bilin.      Used 
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dyeings  and  in  manufacturing  ink.  Pruaalan  blue,  and  anlphuric 
add. 

826.  SinuTi,]bJSr+fi,. 

Stalactitio  aggregatea.    Boae  to  white.    Fels6bauya  (Hungary). 

826.  Mallaepict,  tibifif+7A,. 

Gryatalline  fdiated  maaiea ;  apparently  oblique  priimatie.  Lucky 
Bay  mine  in  Utah. 

827.  Bmnm  {CobaU  Vitriol);  (kS-i-  76. . 

.Obliaue  niiamatio ;  uiltiaUT  stdactitic,  or  an  eflloresoence.  Pale 
roee-reo.  C.o. :  20  oobalt  oxide,  4  magneeia,  29  anlphuric  add,  and 
'47  water.    Bieber  near  Hanau,  and  Leogang. 

828.  ALTniooini(Fiitf^<5stt),.A)JSVl8ft,. 

Capillary  or  adcular,  in  cruata  or  reniform  massea.  H.  — 1  *6  to 
2  ;  CL  -1*6  to  1  -7.  SUky.  White,  inclining  to  green  or  yellow. 
Cc:  86  aulphurio  add,  16*4  alumina,  48*6  water.  Yoleanoes  of 
South  America,  in  ooal  and  lignite  in  Cknnany,  and  on  old  walls. 

829.  ALT7ifiiixn(JrsM«rdi),  a1^+91). 

Beniform,  and  Tory  fine  scaly,  or  fibrous.  Fracture  earthy ; 
aectile  or  friable.  H.  —1 ;  0.-1*7.  Opaque  ;  dull  or  glimmerisf^ ; 
anow- white  or  yellowiah  white.  Cc. :  29 '8  alumina,  28  -2  aolphunc 
add,  and  47  water.  NewhaTen  in  Sussex ;  Epemay,  Auteuu,'and 
Lund  Yieil  in  France;  HaUe  and  Mori  in  Prussia.  FeUtlbainyiUi 
from  Hungary,  in  rhomUo  tnbei^  is  similar,  but  haa  10  per 
cant  <tf  water. 

880.  CoQviiam,  "fft^-k-^tL^, 

HexagonaL  P  68*.  Crystala  OP;  with  o»P  and  P;  usually 
annular.  CL  o»P,  imperfect  H.-2  to  2*6;  0.-2  to  2*1. 
White,  dec  brown,  yellow,  red,  and  blue.  C  e. :  28  '6  iron  peroxide, 
42*6  sulphuric  acid,  and  28*9  water.  Copiapo  in  Chili,  and  Calama 
inBoUna.  ' 

881.  QoTiAxm,  2¥'e.6lSVl8d,. 

Six-dded  tables,  but  system  uncertain ;  also  granular.  C\  per- 
feet  Tranducent:  pearly.  Ydlow.  Co.:  84  iron  peroxide  42 
aulphurio  add,  and  24  water.  Copiapo  in  Chili  Also  radiated- 
fibrous  masses,  dirty  greenish  yellow,  incrosting  the  former, 
with  82  sulphuric  add  and  87  water.-    Both  probabhr  mixtures. 

FUbr^tmUf  also  from  Chfli,  and  TtUow  Iron  Ore,  nrom  the  brown 
cod  at  Eoloeoruk  in  Bohemia  and  Modum  in  Norway,  are  both 
reniform,  or  compact  and  earthy.  H.  —2*6  to  8 ;  O.  -27  to  2*9. 
Colour  ochn-ydlow.  ApeUeliU,  reniform-earthy,  yellow,  from 
Autenil  near  Paris^  ia  dmilar ;  also  FUrioi  Othr§  from  Falun. 
Mitjf,  from  Bammdsbexg  in  the  Harz,  containing  sulphatee  of  iron, 
copper,  due,  and  other  metals,  is  a  product  of  docompodtion. 

882:  PxasoPHiLNX,  (ll,l^'e^'+16d,. 

Stalactitic ;  fiactun  condioidd ;  rery  eaaO^  frangible.  H.  -2  ; 
G.  ^1*9  to  2.  Transparent  or  tranducent;  ntreous.  OliTO-green 
to  liyer-brown ;  streak  greeniah  white  to  pale  ydlow.  Cc. :  7  to  85 
dumina,  10  to  40  iron  peroxide,  12  sulphuric  add,  and  41  xrater. 
Saalfdd  and  Beichenbaoh  in  Saxony. 

CarphooidoriU,  reniform,  opaque,  reduoua,  and  straw-ydlow,  with 
a  greaay  feel,  ia  related.    H.-4*6;G.- 
2*6.    Consists  of  hydrous  sulp^Ate  of    m  ^^^x:^ 
iron.    Labrador.  « 

888.  Chaloanthiti,  Onl^+6d,.         I 

Anorthic.     «>Poo(«):  oo]^oo(r)  79* 'I 

19*.   F  (P):  ooF  (T)  127*40'.  >:  n 

120*  SO'.    P:r  108*  27'.     wF  (T) : 

oo'P  (JO  128*  10'  (fig.  401).  GenermUv 
incmsting.  CL 
T  and  if,  im- 
perfect H.  — 
2-5;    0.-2-2. 

Blue.    C.c:82  -,     .„  ,      -^^. 

protoxide       of  ^'  ^^  (»P.  838). 

copper,  82  sulphurio  acid,  86  water. 
Cornwall,  Wicklow,  Hungary,  Tyrol, 
Falun,  and  on  lara  of.YoeuTias. 

884.  Beoo&ahtits,  CqS+3(>blA^, 

Bight  prismatic       ot>P  104*  82^;   I>oo 

152*  87';  and  ooi^oo;  aim  reniform.  CL 
braohydiagonal,  perfect,  H.  —  8*5  to  4; 
G.  — 8*75  to  8*9.  Tranaparent  or  trans- 
lucent; Titreous.  Bmonld  or  blackish 
green;  streak  bright  green.  Co.:  70 
copper  protoxide,  18  sulphuric  add, 
fiandlodge  (Unst),  .Boughton  Oill  in  Cumber* 


Fig.  402  (sp.  884). 
and  12  water. 
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land,     BMbtnya,   Ekttuinbvg ;    tlM    EriinTig    in   loeluid 
iZrintftgiU). 

Bight  prifmatio.  <»P  128*  4i'.  Ciyrtala  long^tabnhr,  mostly 
in  twins.  Alao  in  fibro-UmelUr  and  concretionary  cruata,  with 
•arthy  nuface.  CL  baaal  and  braohydiagonaL  H.  -2-6;  G.  -8*6. 
Vitr«)na.  Qi«enlah  blua.  Cc:  66-1  copper  protoxide,  10 '4  aol- 
phnrio  acid,  and  18*6  water.    ComwalL 

WarrinffUmiU  ia  similar ;  also  KonigiM  from  Siberia. 

888.  JoBAianTM  (Unm-wUrioi). 

Obliqae  prismatic,  O  86*  40^.  o»P  69*.  Crystals  similar  to 
trona  (No.  291,  fig.  888),  bat  mftuite ;  arranged  in  concretionary 
and  xeniform  maaaea.  H.  — 2  to 2>0 ;  G.  — 8'19.  Semitransparent ; 
▼itreona.  Soluble.  Taste  bitter.  Bright grass-^reen.  Co.:  oxides 
of  nraninm  67  72,  oxide  of  copper  6  '99,  anlphonc  acid  20  -02,  water 
6*69.    Joaohimstnal  (Bohemia),  Johann-Georgenatadt 

887.  BL0Din(u<<«na»fitt#),(ftg^aJd'-*.2d,. 

ObUqns  prismatic,  0  100*  48'.     o»P<^  112*  66';  ooF  (m\  odP«oo 

:  0.^2 (nX  •!*••  (a).  -P(j»),P*«» 
.  .1  OP  (o)  (fig.  408).  In  prismatic 
ocystala,  or  effioreeoent  H.  —  8*6 ;  G. 
-2-2.  Transparent  White  or  red. 
ac:  47-9  solphnric  acid,  8*6  aoda,  12 
magnesia,  ana  21*6  water.  Salt  lakes 
on  the  Volga  near  Aatrakhan,  laohl, 
Stassfort,  and  near  Hendoza  in  South 
America. 

JUtutine  bom  Seidliti  is  similar,  but 
a  mixture. 

838.  Lowun,2(^s^  +  l2[g^)-i-6d,. 

Pyramidal,  but  only  compact     CL 
bead,  distinct ;  also  octahedral,  with 
angles  110*  44'  and  105*  2^.    H.  -  2  « 
to  8  ;  G.  -  2  -876.    Vitreous.    YeUor-         ^^  *^  ("P.  887>. 
ish  white  to  flesh-red.     Co.:  20  soda»  18  mA^mmU^  52  sulphuric 
acid,  and  16  water.     lachl. 

889.  STVOSirin,  ifi'-hdt&'-h'A^, 

Oblique  prismatic,  0  76*.      ooP  78*  66'.     Crystala  <»P»co  (a), 

a>P*«o  (6).  OP  (c),  ooP  {p\  ooP»2  (jO, 

•P^  {tn,  2P»2  (/),  P  (A  2P  (O,       ^7  , 

P-«o  (j)-P*oo  (r),  F»«o  (f^),  2P*oo  (O,    //  ^ 

-|P*«  (e).  CL  ooP,  perfect;  fhtcture  gr 
oonchoidaL  H. -2*6;  G. -2*26.  Colour-  "^  ' 
less  to  milk-white.  Co.:  lime  16*88, 
potash  28 '65,  sulphurio  acid  48*46, 
water  6*471  Soluble  in  400  parta  of 
water.  In  caTities  in  halite  at  Kalnss 
(QaUcia). 

840.  P0LTHALIT1^2Caid'+Ag^+&^' 
+2ft.. 

Bight  prismatic.    obP 
fibrous.      H.-8*6;    G.-.«,    ^    ^  f>. 
Translucent;  resinous.  Colourless,  gene- 
rally brick-red.    Cc. :  sulphate  of  lime         ^-  ^  ("P-  ^h 
45,  of  magnesia  20*6,  of  pota^  29,  water  6*6.     Ischl,  Aussee^  and 
Berchteagaden. 

841.  Alttx,  fiSV('A),yeJd,+24d,. 

Cubic.  O,  aometimes  with  ooOoo  and  Ooo.  Genarally  efflorescent 
in  fibrous  crusts.  CL  octahedral;  Ihusture  oonchoidaL  H.  — 2  to 
2*6  ;G. -1*75  to  1-9.    Translucent    White.    Taste  sweetish-astxin. 

gmt  Soluble.  B.B.  oTolyes  sulphurous  ftimes.  (a)  PoUuhAlvm' 
0-EsO;  887  sulphuric  acid,  10*9  alumina,  9*9  potaah,  and  46*6 
water.  In  the  coal  formation  at  Hurlet  and  Camj^e  in  Scotland ; 
the  Tertiary  brown  coals  of  Hesse  and  the  Rhine ;  the  liaa  near 
Whitby;  Silurian  alum  alatea  of  Scotland,  Norway,  and  Sweden; 
the  Tolcanio  formations  of  the  lipari  Islands,  Siofly,  and  the  Azorea. 
(b)  Ammonia  Alumi  B0-(NH40^;  about  4  per  cent  oxide  of 
ammonium  and  48  water.  In  dosed  tube  forma  a  sublimate  of  sul- 
phate of  ammonia.  Tschermig  in  Bohemia,  ic)  Soda  Alum: 
RO-Na,0 ;  with  7  of  soda  and  48  water.  Mendoa  in  South 
America,  Solfatara  near  Naples,  and  Hilo.  (<f)  Magnuia  Alum : 
BO-MgO.  Translucent  and  aOky.  South  Africa,  Iquique  in  Peru 
(PickerinaiU).  (•)  Iron  Alum  {Ftather  Alum) :  BO -FeO.  Hurlet 
near  Paisley,  Hdrsfeld  in  Bararia,  Erisuyig  in  Iceland.  (/)  Jfar^ 
ganeaeAlwn:  BO-MnO.  From  Delsgoa  Bay  in  South  Africa.  An 
alum  with  8*7  oxide  of  zinc  oflcurs  at  Felsdbanya,  and  has  been 
iiBrm^diDUMehiU, 

842.  VoLTAiTB,  8(*e,  igS+2(»i;AyS  +  12fi,. 

Cubio.   O;  ODO«o;0«e.    BUck^  brown,  or  green.    H.-8;a- 


979.    Solfatara  near  Naples^  Goalar  in  the  Hin^  and  Xi«ni> 
nits. 

848.  Alvhrb,  &gd'+8'.Il^'+6d,. 

Bhombohedral :  B  89*  10'.  Crystals  B  aad  OB  (fig^  406) ;  also 
earthy.  CL  basal  H. -8*6  to  4; 
G. -2*6  to  2*8.  Transluc4nt;Titra- 
ons,  pearly  on  0.  Colourless,  but 
often  staued.  Hungary,  Tolfa 
(near  CiviU  Vecchia),  Lipari 
Islands^  Aurexgne,  and  Milo. 

844.  JAI108IT1,      iLi^+'feJ^-^ 
2(l^e^&,). 

Bhombohedral ;  B  88*  68*.     CL  «     ^^^ ,      .^.^ 

basal ;  also  fibrous  in  nodules  or  ^  ^  (•?■  •^)- 

incrusting.     H.-2'6  to  8*6;  G.  — 8*24.     Colour  oohrs-yeDow. 
Spain,  Saxony,  and  Mexioo. 

846.  Gblbbissksbs,  ifi'+iV^j^'+VA^. 
Foliated  and  masdre.    H.-2*6  to  8;  G.'-27  to  2*9.    Bohemia, 
Norway,  and  Tcheleken  laland  in  the  (Caspian  Sea. 

846.  irBVsm,Ye^+2!ra^+8£ra. 
Tcheleken  Island  in  the  Caspian. 

847.  Bormoovn  {JBsd  Vitriol),  ftfit+Z(¥t^)+Z6lit. 
Oblique  prismatic,  C  62*  26'.     o»P  119*  66'.    Commo^  botiy- 

oidaL    H.  -2  to  2*6  ;  G.  -2.    Translucent;  Titreousi    Hyacinth- 
red  and  orange-yellow.    Falun  in  Sweden. 

tiS,   HBULBNailT7in>l'. 

OUiqua  prismatic,  0  88*  60'.  Dark  emerald-'green  ctystals. 
H.  -  2*6 ;  CL  -  8 -18.  Co. :  67  *22  oxide  of  copper,  28  04  sulphniie 
oxide,  19  *44  water,  aometimes  with  lime.    Herrengrund  (HnngaiyX 

849.  IjIHSMTB,  (]^b6'+fl,^)-K<Sn8+^,(^). 

ObUquapffiamstie,0  7ra2'.  o.P  (JO  61*  41' ;  2P*«  («)  62*  81*. 
Crystals  obP**  (a),  OP  (e),  and  the  aboTe  forms  generally.  Hemi- 
tropes  united  by  ooP*ao  (a).     CL  orthodisgonal,  perfect ;  fraotnre 


Fig.  406. 

oonchoidaL  H.-2'6to8;G.-6*2to6*46.  Traaainoent; adamant- 
ine. Aiure-blue  to  dark  blue ;  streak  pale  blue.  Co. :  oodds  of 
lead  66*69,  oxide  of  copper  19*88,  sulphuric  add  19*98^  water  4*6. 
Leadhills,  Bed  Gill  and  Boughton  GKD  (CHimberiand),  liaarsa  in 
Spain,  and  NertohlnsL 

860.  CALXDoxm,  6t*bS+2(ti,l^)+8(6A)> 

Bight  prismatic.  ooP  (m)  96*;  ^co  («)  70*  iV;  2P00  (g)  86*  lO'. 
Crvs^  frequently  aa  in  fig.  407,  but  gene- 
rafly  hemihadxaL  CI.  brachydiagonal,  a  dia- 
tinct ;  HI,  0 imperfect  H. -2*6  to 8 ;  G. -6*4. 
Transparent;  resinous.  Verdiffris-green  and 
mountain-green  :  streak  greenish  wmte.  Co.: 
68*42  oxide  of  lead,  10*17  oxide  of  copper, 
17*8  sulphuric  acid,  4*06  water.  Leadnills,  } 
Bed  Gill  in  Cumberland,  Besbanya  in  Tran- 
sylrania. 

851.  LiTTSOMin,       8Cujd'+2('A'k,8£U-t- 
15£[,. 

Bight  prismatic;  but  in  tnfta  of  caj^llary 
crystala  with  relTet-like  appearance.     Colour    «._  ^/^  #„  uvi\ 
smalt-Wue  to  sky-blue.      OTc:  49  oxide  of    "«•  ^  (sj^  WO), 
copper,  2*97  lime,  11*21  alumina,  1*41  oxide  of  iron,  12*1  sulphurio 
ac^   22*6    water.     Moldawa   in  the  Banat      jroodwariiU  is 
probably  an  aluminous  Tariety 
of  the  abore.    Turauoise-blue 
to  greenish  blue.    Cornwall 

862.  KjLurxn,    Ag^i-KCli 
+8ft,. 

as  prismatie,  C  86*6' 
(3.-2*18.  CLortho-  Fl£.  408  (sn.  862L 

White  to  reddish.  *ig.  «»  W  «»|. 

Co. :  16*1  nutfnesis,  16*7  potssh,  82*2  solphuio  add,  14*8  Qhkli»% 
217watar.    Staasfirtf  ^.^...^.^^  ,^y   — ^  ^.^^^ 
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TBLLURATKS  AKD  CHBOMATEa 

S6S.  MoBTAWiTiB,  ieyife+2fi,,       _  „  ^ ,     ^  -, 

InenxtiBft  earthy.    Lnrtw  w«y.     YdlowiA.  ^OP"^*-.    <5«- 

864.  MAOWOUTi,fl^e. 

miito  aeienlar  eryitals  from  KcTitoiM  mine  in  Golondo. 

8SS.«0BO0OX8rrB,  ^b'C^. 

Oblique  prLmiatic.  C  7r  27'.     T  98*  ^S'  (JO.  -P  1^^'  12*  W. 

•»w  (/)  ««•  lo'.  «*••  (^)Jfi«-  *^>- 

CL  odP,  distinct ;  ^ectQe.    BL  - 2*5  to 

8 ;  G.  -6'9  to  0*1.    Tnnaliioent ;  ada- 
mantine.     Hyadnth-  or   amora-red;. 

•txeak  ofange-yellow.  Co. :  81  chromio 

•eid,  and  69  lead  protoxide.     Berezoff, 

Mnninak,  'and  Nijni-Tagilak  in   the 

Unl%  Congonhas  do  Campo  in  Brazil, 

Rexbanya,  Holdawa,  and  Tamowitc 

Uaed  at  a  pigment,  bat  not  permanent 
856.  P^<iHioo-CmioxTB,2!'l>dr+l*K 
TtitAxt  prinnatio;    dimensions   nn« 

knoi^     %.-8   to    8-6;    0.-6-75. 

Trandooent  on   the   edges;  resinons  jao/«  ux\ 

or  adamantine.      Cochineal-  to  hya-       -  Fig.  409  (sp.  8»>. 

einth-red;  streak  briek-red.    0.0.:  28  chtomio  add,  and  77  prot- 
caideoflead.    Berexoff. 
867.  Vauqusliniti,  2(2tl)J&+ft>)+(20u([5r+6n). 
ObUqne  prismatic,  0  6r  16'.    Crystals  OP.  -P,  -P»oo  (or  F, 
f,  A),  Jwaj^  twinned  (fig.  410),  the  faces  of  OP 
fonoing  an  angle  of  184*  80^;  also  botiyoidal  or  CA  P 
xeniform.    H.  -2*6  to  8 ;  O. -6'6  to  6*8. '   Semi- 
translncent  or  opaqoe ;    resinons.     Blackish  or        pj^  ^^q 
dark  olire-green;  streak  siBkin-^reen.     C.c:  61  ^* 

load  protoxide,  11  cooper  protoxide,  28  chromio  acid.    Tioadhflls, 
Berasoffi  Congonhas  do  Campo  (Brazil). 

HOLTBDATES  AND  TUNOSTATES. 
VS8.  WvLPBifm,  l^btto. 

PyiamidaL  P  181' 48'.  OP(a),lP(J),  P,  ooP(frt),  a)P2(r)(figs. 
ill-414).  CL  P;  brittle; 
fracture  nneren,  or  con- 
choidaL  H.-8;  0.-6*8 
to  6'9.  Pellucid;  resinons 
to  adamantine.  Orange- 
yellow,  honey-yellow,  and 
colonrlesi.  0.c:  protoxide 
of  lead  61  '6,  molybdic  acid 
88*5;  red  Tarieties  hare 
some  chromic  acid.  Lack- 
entyre  in  Kirkondbiight 
(fig.  412)i  Bleiberfr,  Bes- 
faanya^  Pennsylrania,  Z»- 
catocas.  2PbOMoO,  4- 
CaOMoOi,  with  6*88  of 
I  in  Chili 


ng.  41i  (ip.  868). 


Jig.  413  (sp.  868). 

869.  Soanm 

pyramidal.    «?  (e)  :  ^  Uriy  {  |/ t  P  12$  W(flg.  «5). 
to  4.  dolour  deep  anrora-red.    Streak  ortnge- 
yellow.   ATan«uo-molybdateoflead.   Lead- 


Keswick,  Pengelly  in  Cornwall,  Zinuwald,  Scblsggenwald,  Sslz- 
buiy,  Chili,  Si- 
beria, Connecti- 
out  Employed 
for  the  eztrao* 
tioQ  olr  yellow 
tnngstie  add,  a  ^ 
fine  pigment. 

862.    Stolx- 
lT»,'']?bW.  Pig.  416  (sp.  861). 

Pyramidal,  generally  hemihedric.  P. 
181'  26'.  Ciystals  sometimes  spindle- 
shaped,  a  P,  imperfect.  H.-8;0.-r 
7*9  to  8-1.  Translucent ;  resinous.  Grey, 
yeUow,  brown.  C-c.:  48*4  protoxide  of 
lead,  61  -6  tunsstic  add.  Keswick,  Zinn- 
wald,  C<^uimbo  (Brazil). 

868.  BiiiiiTE,  I'eW 

Pyramidal  P  IDS' 82';  basal  angle  122;  8'.  CI.  ooP.  H.-4; 
0.-6*64.  C.c:  protoxide  of  iron  23'4,  tungstic  acid  76-46. 
EJmbosan  in  Japan. 

864.  WoLnLAMiTE,  (fe,  Mn)  W. 

-  22'.     ooP  (JO  100*  87',  -|P«<o  (P) 


H.-8 


yellow 
iLls, 


860.  MBOABAsm,  litgi^s 

Obliqud  prismatic;  similar  to  wolframite. 
Infineneetnes.  H.-p-8-6to  4;  0.-6'46  to 
6^7.  Vitreous  to  adamantine.  Yellowish 
bfown  to  brownish  red,  translucent  hyadnth- 
red;  streak  ochre-yellow.  Co.:  potoxide 
of  T«*«g^T««MM>  28-1,  protoxide  of , iron  6*4, 
tnofltie  add  71*6.  Schlaggenwald,  Sadis 
dor{  If  oroeocha  in  PenL 

161.  SoHnun,  OaW.  ,.,,,« 

Pyramidal;  with  many  of  the  modifying  planes  hemihedric.  P. 
118<S2r.  CI.  2Poo  (n)  180*  88',  perfect ;  F  and  OP  less  so.  Frac- 
ture eonehoidal.  H.-4jto  4*5;  0.-6-9  to  6*2.  Transluoent ; 
lesinons  to  adamantine.  Colourless,  and  grey,  yellow,  or  brown ; 
ftfMkwlate^  Cct  19'4lime, 80-6  tungstic fidd«  CaldbeoklrU near 


Fig.  416  (sp.  869). 


Fig.  417  (sp.  861). 


Oblique  prismatic,  C  89*  2! 
r    54\    P-oo     (tt)    98*    6', 


(»),     -P 


61*    54',    P«oo     (tt)    98-    6',     a.Pco    (r), 

r»2(«).  Twins  common.  Also  laminar, 
dinodiagonal,  perfect;  fracture  un- 
even. H.-6  to  6*6;  0.-71  to  7;5. 
Opaque;  resinons,  metallic,  adamantine 
on  the  deawe.  Brownish  black ; 
streak  black  (raneties  with  most  iron)  to 
radish  brown  (most  manganese).  Cc: 
76  tungstic  sdd,  9*6  ^  20  nrotoxide  of 
iron,  and  4  to  16  protoxide  of  manganese, 
ii  some  with  1*1  niobio  acid.  East 
Pool,  Cambrae,  and  mines  near  Bednith; 
Oodolphin's  Ball  in  Cumberland ;  Alten- 
berg,  Oeyer,  Ehrenfriedersdorf,  Schlag- 
mnwald,  Zinnwald,  the  HaA ;  also 
Urals,  Ceylon,  and  North  America. 

FerberiU,  with  26  protoxide  of  iron  ««•  «»• 

and  2FeW +*e  (H.  -4to  4*6  ;  O.  -67  to  6*8),  from  fi[pain,  may  be 
different 
866.  H&BNXBITS,  MnW: 


Right  prismatio.     ooP  (Jf). 
nsnaOy  foliated  or  columnar. 


M :  M 106*.  CL  oof « ,  perfect ; 
H.  -  4  *5 ;  0.-7  '14.  Adamantine  on 
deaTage;  elsewhere  greasy.  Brown-red;  streak  yeIlow-bn>?m. 
Co.:  protoxide  of  manganese  28*4,  tungstic  sdd  76*6.  Mammoth 
district  in  Neyada. 


ANHTDBOUS  PHOSPHATES,  ABSEKUTES.  AND 
VANADIATES. 


•s? 


polar  angle  124*  8Qr. 


866.  XiNOTxn,  t^'. 
PyramidaL     P  82*  22'  middle 

Crystals  P;  <»P;  <»Poo.  CL 
H. -4*6;  0.-4*6  to  4*66.  Transluoent 
in  thin  splinters ;  tednous;  Yellowish 
and  flesh-red.  C.c:  62  yttria,  and  88 
phosphorio  add  ;  bnt  some  with  8  to  11 
cerium  protoxide.  Lindesnaes  and  Hit- 
terO  in  Norway,  Ttterby  (Sweden), 
Oeoigia,  and  ( Wisenm)  St  Ootthard. 

867.  Cbtptolitb,  Oe^f 
Adcnlar  crystals,  embedded  in  apatite. 

0.-4*6.    Transparent     Pale  wine-yellow.     

s.  add.    Wf&hler  found  78*70  cerium  protoxide,  2T'87  phospboxic 
add,  and  1'61  iron  protoxide.      Occurs  in 
the  apatites  of  granite  in  Scotland,  but  not 
in  those  of  limestones.     Also  at  ArendaL 


419  (sp.  866). 


Powder  aoL  in  ocbi. 


868.  HoNAcrTB,  (Oe,  La,  th)al^t. 

ObUque  prismatic,   0  76*  14'      o»P  98*  h  '!  I 
28';    crysUls  (fig.  420)  generally  thick  or      || 
tabular.    CL  basal,  perfect ;  tranduoent  on  I '  >w_^,, 
edges.    Flesh-red  ana  reddiih  brown.    CLcx    \_  \ 
28  phcephorio  add,  87  to  46  cerium  prot>. 
oxiae,  24  to  27  lanthanum  oxide:  that  nom 
Zlatoust  from  18  to  82*6  of  thona.     NSteiQ 


Rg.< 


in  Norway,  Miask,  Norwich  in  Oonnectiont,  and  the  Ko  Ohlco  ta 
Colombia.  TwnUrUt,  from  Dauphini,  is  001Dple9<  ^nms^ttfi 
honey-yellow  cry«t^  is  ^QOt^t^ 
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389.  TMPWYLn«,'(»ft+wfg»  ,        ^     ^    M     ^^ 

mglit  priEmatlo.  o»P  188* ;  ehkfly mniikr.  B.  «5 ;  0. mft, 
KjtsiLXMJk  Qroentihgnj  with  Use  spots,  aat  ironprotozldtIO, 
jDancaiMse  protoxidA 5' 5,  lithia  7*8^  phosphoiie  add  48.  Bodan- 
mB^hi  Ba^  Nonrioli  in  MassMbiiseite.  LUMvkOUt,  from 
FairfiekL  (Oozmeotioat),  is  a  iDanganefliaa  tiiphylita 

870.  BMaoJiTi  (r«MI«),  rOa]tg)J^. 

ICasslTa.  H.-6  to  8;  G.»8*68.  0.&t  lima  28.  mtgnailalS, 
tcBBaio  aflid  80.    8oL  in  n.  aoid.    Ungbao  (Swadaa). 

871.  ABBBnAia  or  Niosil^  ]ftisAi|. 

AmoralumL  H:.-4;  0.-4-98.  Snlpnor-yiDow.  Gat  ooddeof 
niekal  48  %  aiaanio  acid^  60  '8.    Johann-Geotganstadt 

871  TSviKESMBM,iSn^+iin. 

QTstalline  nupaeita.  0.-4*84.  Darkmia-ffreen;  atnakliglitar. 
Co.:  ozida  of  nickel  88*1,  ananic  acid  88*8.  Johann-OaoigaiiBtadt.^ 

878.  DBOHBnTs,  .(Pb2n)y, 

Botiyoidid  and  ttalaotitio.  H.-8  to  4;  G.-6-8i.  Lnatta 
nanou  to  greasy.  Tellowiih  red,  deep  red ;  streak  orange  to  pde 
TeDow.  0.0.:  67*7  oxide  of  lead,  16*8  oxide  of  zinc,  24*2  «Tanadio 
■dd.    Vanloekhead,  Fr6ibax|^  (in  Baden),  Laater  Yall^. 

874.  PaiTTAODnTX,  8(]^b,Va)  +  Ca,Y,+8Ca]d[|. 

Hammillated  and  inemstlnff.  Siskin-  to  o1i?e-gnan.  Cct 
ranadio  add  19*8,  lead  oxida  68*2.  copper  oxide  18 '96,  water  8*68. 
SQTer  Star  (Montana). 

876.  PudHSRiTS,  IffisY,. 

Bight priamatia  o.Pl28*66'.  H.-4;  0.-8*26.  ahasal,p«r. 
feet;  Titreona.  Bed  or  reddish  brown;  streak  yellow.  Baaily  sol&bla 
inaddk   Cc.:blsmathoxida717,Tanadicadd28'8.   SdmeaboEg. 

978.  Atopitb,  CbJ^Vf 

Cable  (fijo.  80  with  28  and  88).  H.-6*6  to  8;  0.-6.  Lustra 
greasy  J  yeflow  to  resin-browo.  Translnoent  Cc:  antimonic  add 
78*2,  lime  17:6,  iron  protoxide  2*7, magnesia  1*6,  soda  4*8«  lAng- 
ban  CWermland). 

HTDBOUS  PHOSPHATis,  ka. 

877.  Beubhite,  (|6a+jft,]J^,+4ft,: 

Obliqoe  pnsmatio,  0  62*  46'.  Kee^  crystals.  U.  -2  to  2*6 ; 
0.  -2:21.  Yitreons.  Co.:  lime  82*8,  phosphoriosdd  41"8,  water 
26*4.    Atos  Islanda  and  Sombrero  (Antulea). 

878.  Nbwbbbtitb,  Ugfi^^-h^tif 

fifgfatprismatic.  GL  brachydiagonaL  Co.:  phcaphorioadd 41*26, 
magnesia  28,  water  86*7.    fronk  gfuao,  Skipton  Gares^  Victoria. 

879.  Haidikqibiti.  Ca^+SfE,. 

Bight  prisma^o.  <»P  lOO'.  a  perfect;  sectfla,  flexible 
H.-2to2*6;  0.-2*8  to  2*9.  Otharw&e  like  pharmaooUte  (sp. 
88;X   Go.:'86'68ar8eniateoflime,aadl4'S2water.    Jcaddmstiial 

880.  BoBum,  ]&,ls|+2d,. 

Anorthic.  GL  maorodiagonal  Bboa-red ;  streak  white.  H.  - 
8*6;0.-8*48.  G.C.:  26'61ime,  10*8  cobalt  oxide,  8*8  tn«gni>fi«^ 
62-4  arsenio  add,  8*2  water.    Schneebeig:. 

881.  Phabmaooliti,  2(V£s,+6d,. 
Oblique  prismati<^  C  86*  4'  (fig.  421). 

189Mr,-iP  (n)  141*  8*,  4P*oo  (0) 

88*  14'    «»P«8  (g)  167*  6'.     CrystaU 

generally  adcnlar  and  radiated.    CL 

dinodiagonal,    perfect;    seotUe    and 

flexible.     H.-2  to  2*6;  0.-2*8  to 

8*8.    Translucent;   vitreous.    Pearly 

white.     Yields  water  in  the  doeed 

tabe.    a&i  arsenic  add  6},  lime  26, 

water  24.    Andreasberg.  Bieber,  liar-  ^'  ^• 

kirohen.  Wittlchen.   Generally  mixed  with  erythrite  or  annabergite: 

88a  Watplsritb,  2(VXs+8d,^ 

Anorthic;  odF  (m),  cT  (JO,  •P'2 
{%),  <»'P:2  iN),  f'ao  id),  T,oo  (2>), 
8^«a  (0,;8'!^,«o  (T),  2^2  (i»),  Zl^^{g), 

[fig-  422);  also  inomstiiig  end  globolar. 
OL  clinodiagonaL  H.  - 2  to  2*6i  O.-^ 
2-48.  Golonrless.  Vitreous.  G.c.: 
Mi;  16*8,  msgneda  7*4»  arsenio  add 
ij  '6,  water  29*6.  <  JcachlmsthaL 

M8.  HSuosm^  Mg^+8H, 

Oblioue  prismatic      <»P  107'.     H. 

™JL!!i'iS\':^**^-    ^^^^    Trandmwit,  pearly.     C.ci  ^-8 
i»«gMda.  8914  water,  48*68aniaiiioadd.    FhilSuyftomHiin^. 


o.PCOn7'24V-P  (Z) 


F|g.»422(sp.882). 


W 


884.  TmAVm,  3;aPt«^8Hc» 

OUiq\Mprismatifi,G76*84'.  *?  (m)  108"  r  $  P  («)  ItT  r . 
P«»(is)  64^ 40^.  Onratals  pdsmati&  (tg/L  428»  424)  ;  alw  fhw 
*  or  earthy.  •  CI  dbo- 
disgonaL  parfset;  thin 
laimna  flaxihU.  H.-2; 
a-2*8to27.  Tiaaa- 
Ineent  or  transparent; 
Titraoos,  or  bright  pearly 
«a  olaaTagai  Indigo- 
blaa  to  blaoHsh  green; 
streak  Unidi  white,  bat 
aoom  iMoomea  blna  on 
axpoaorai  G&:  88*1 
iron  protoxide,  12*2  Iron 
peroidde^  2^  phosphorio   ,.  ^^  ^ 

add,  and  2^7  water. » vJJi^^^ 
Transparent  indigo-  ^N^gy^.,-^^ 
edonred  crystals  at  St  ^v^^s.*^ 

AimeaiB  Gomwall,  and  ng.428b  rig.  424. 

Aflantown  and  Imleytown  in  l^ew  Jersey ; .  earthy  in  OonwtS, 
Styria,  North  America,  Greenland,  and  New  Zealand ;  and  in  peet 
mosses  in'kiorthem  Germany,  Sweden,  Norway,  and  fiSietlaad. 

886.  SniFuam,  ^e^+8fia. 

0\>liaua  jnismatio ;  in  minute  adeular  erystalsL  OL  dino^ 
diagonal.  6.-2*6;  0.-2*98.  Vltreona.  CieaTaga  &ea  peariy. 
Geladon-gieen  to  pale  indigo ;  streak  bluiah  white.  Lobeutdi 
in  BeusB,  and  LSllmg  in  Oaiinthia. 

888.  EBTrHxm,  Co^+8da* 

OUiqua  prismatic,  C  65'  9*.  o.P««  (P),  o.p»«  (T),  P«  (M) ; 
.  also  obP8  {k\  and  P  (<)  118*  W  (fig.  426). 
GL  dinodiagonal  {PS,  perfect;  aectile;  thin 
kmina  flenble.  H.-1-6  to  2*6:  0.-2*9 
to  8r  Translucent;  yitreous,  pearly  on  the 
dearage.  Crimson  or  peachblcssom-red.  Gc. : 
88-2  arsenio  add,  87*8  cobalt  protoxide,  24 
water,  but  often  with  nickd  9.  •  Cornwall, 
Alston  in  Cumberland,  Alva  in  Stblinnhire, 
Schneeberg,  Saalidd,  Allemont,  Biecheisdorf, 
the  Pyrenees,  and  Modnm  -in  Norway. 
EobaUbuehiag  ct  fitrth^  Ituruttin^  Cobalt, 
reniform,  is  a  mixture  of  erythriae  with  araeni- 
ous  add.  LawndukM,  .thin  reniform  laTender- 
blue  crusts^  tranduoent,  reainoui^  or  Yitreous 
(H.-2*6  to  8;  0.-2*96  to  81X  consisting  of 
araenio  add,  protoxides  ofcobal^  nickel,  and  copper,  with  wttw; 
from  Annaberg. 

887.  EOrnaiTi,  (&,  Co,  ]^i)^+8d,. 

ObUqiia  prismatio ;  maadye  or  in  crusts^  with  crystdline  nifrn 
and  fibrotas  structure.  GL  dinodiajsonal,  perfect  H.-2-6toS; 
0.-8*1.  Lustre  of  fh«ture  silky.  Colour  light  carmine  and  Msek- 
bloesom-red.of  diflEerentdiadee;  atreak  reddbh  white.  Tnuislac«et 
to  subtTRnslucent  Gc.:  80*62  dnc  oxide^  8*91  cobalt  oxidt,  S 
nickd  oxide^  with  arsenio  add.    Schneebeig. 

888.  AmrABXEanii  {Ifiekel  Oekn),  ]^i,Aa-|-84. 

Oblique  prismatic ;  in  capillary  erystali^  also  earthy ;  ssetik 
H. -2  to  2*6;  0.-8  to  8*1.  Dull  or  glistening.  Applegrmor 
greenish  white;  streak. greeniah  white  and  diining.  G&:  387 
arsenic  add,  87*8  nickd  protoxid^  and  24  water,  but  with  ahttk 
cobalt  or  iron.  Leadhilis,  Pibble  in  Kirkcudbright,  ioidreaiMs 
Saalfdd,  BiechdadorC 

889.  LWLAUTO,  ]^e,2i^i+9H^. 

Oblique  prismatic  G  79*  27'.     o.p  181*  28' ;  OP ;  'P  111'  Vf 
g.   426).      GL  OP,  perfect 
.-8*6;    0.-812L       Co.: 

68-06  oxide  of  iron,  29*88 
phoephoric  add,  17*0  water. 
ComwalL 

890.  FnxowiTi^    9(&^'^ + ^ . 
ObUqua  prismatio,   G  89*   61';  Fig.  428  (sp.  889). 

psendo-rhombohedraL  P;  -2P8;  OP.  CL  baaaL  H.-4'6:  0. 
-8*48.  Beainoos  to  greasy.  Wax-yellow  to  red-brown,  or 
colourlees;  streak  white;  tranduoent  C.C.:  phoiphorio  add  K^ 
iron  protoxide  8*8,  manganese  protoxida  40*2,  lima  6*2,  soda  6*8, 
water  1  ■7.    Branohrille  (Gonnectiout). 

891.  HvBS4Vun^  6(ftn,  te)2Pe+6Ha. 

ObUqua  nriamatie,  G  89*  ST.  o»P  81*.  rraetma  ^sonchddil. 
H.-8'6;  6.-8-2.  Tranduoent;  resinoua.  Beddidi jellov-flr 
brown.  B.Bw  ibaea  eaaQy  to  a  Uack  metallic  ^obola.  SohUiia 
adda.  G&  :  89  phoaphorie  add,  8  iron  protooridtb  42  ; 
protoodda,  and  1£  water.     Hiuaanx  near  LUMigBa,^  ^  ^ 
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SeUrogiU.      H. —5 ;  Q.  —  8'5L      Opaque;  Titraom  or  reainoiu. 
I>ftrk  Tiolat  or  blao  to  groenitk  mf ;  streak  Tiolet-blne  or  crim- 
son-red.    Contains  more  iron  end  leei 
Horeaaz. 


,  leea  manganese  than  the  abore. 


899.  DiOKiHSONm,  4(lt,F^  +  8Aa. 

ObUoao  priematio,  C  60*  SO'.  CrrsUla  tabular.  CL  baaal,  per- 
fect, H.— 8*5  to  4;  0.-8*84.  Vitreone;  pearly  on  cleaTage. 
OliTo-  to  oil-green,  and  graae-green;  streak  white.  Transparent; 
brittle.  0.0.:  phoepborio  acid  40,  iron  protoxide  18*7,  manganese 
protoxide  t6,  Ume  11*8^  soda  6*8,  water  8 '8.  Branchyille  (Con- 
neotioatV 

898.  TRiPLorom,  (Sin,  Je),!*,  +  ft^^n,  fe),. 

ObUqne  prismatic,  C  51*  M,  Generally  flbrons :  transparsnt  *, 
resinoas  to  adamantine.  H.  —  4  '6  to  5 ;  O.  —  8  *7.  Yellowishpbrown. 
C.a :  48*45  oxide  of  manganese,  14*88  protoxide  of  Iron,  82*1  phos- 
phorio  add,  4*1  water,     rairfteld  (OonnectientX 

894.  Fjumr^XLDiTB,  ft,!^i'+8ft,. 

Anorthio;  nsaally  foliaoeoos.  H.-8*5;  0.-8-15.  White  to 
straw-yellow;  streak  white.  Pearly  to  brilliant-adamantine  on 
cleaTage.  Transparent;  brittle.  Co.:  nhosphorio  add  88 '4,  iron 
protoxide  6*8,  manganese  nrotozido  16 -o.  Ume  80.  soda  7.  water 
IOl     Fairfield  (Conneetiottt). 

895.  CHONDRABaxiriTB,  S[n,Xi,-)-|£l,. 

In  small  grainsi  H.-8.  Yellow  to  reddish-yellow.  Trans- 
laeent;  brittle;  fraotore  conohoidaL  Palsberg  mines  (Werm- 
landX 

896.  RiDDiNOiTB,  S[ns^,+3£ti. 

Right  prismatie.  F;  P2;  o»fn.  H.-8  to  8'5;  0. -8*1. 
Vitreoas;  roee-pink  to  Tellowiih  white.  Translacent;  fractare 
nneven;  brittle.  Ce..*  phoepborio  add  84 '6,  iron  protoxide  5*48, 
manganese  protoxide  46*8,  bme  '8.  water  18*1.     BranchriUe. 

897.  SooBODm^  )?'e,iLaB  +  4A,. 

Ri^t  prifluatlo.     P  with  polar  edges  lOS*  fX  and  114*  40^. 
Giystab  P  {p\  <»P«  ^\  and  o»^oo  {h) ;  also  OP,  4P  (i),  »P  (n), 
2^  {$\  «^  (<2)  120*  lO',  and  2P«o  (m) 
182*  (fig.  427);  also  columnar  and  fibrous. 
CL  imperfect;  brittle.      H.- 8*6  to  4; 
O.  -8*1  to  8*2.      Translacent ;  'Titrsous. 
Leek-green  to  greenish  black,  also  indlro- 
bhie^  red,  and  brown.     B.  E  fbsss  easuy, 
with  arsenical  odour,  to  a  grey  magnetic 
slag.    SoL  in  h.  add,  to  a  brown  solution. 
Co. :  49*8  arsenic  add,  84*6  iron  peroxide, 
and  15*6  water.     St  Austell  in  Cornwall, 
near  Limogee  in  France,  Schwarxenberg, 
^     A     d  \    V^     L5Uing  in  Carinthia,  Brasil,  and  Siberia. 
fcC        '/"■*' j  898.  STRlK0iTE,yc,P;+4H,. 

r\      I        \  Right  prismatic     P  with  poUr  edges 

''      ^     '  '        101*   Sa'    and 

115*  86',  mid- 
dle .edge  111* 

80*.     o»^2  (<0 

and  odPoo  (r), 

P  (n  OP  (A). 

2P00   (m)   48* 

(fig.  428).  Cnr- 

stals  generally 

r,  P,  rf;  rdo- 
CLr.  H.-8to4;  0.-2-87. 
Cherry-red.  Translucent  C.c:  prot- 
oxide of  iron  48*18,  phosphoric  add 
87*42.  water  19*4.  Rock  Bridge  (Yir- 
ginut  Fig.  428  (.p.  898). 

899.  DiT7RXNrrB  {KrawriU\   2l^e^Ps  +  8l^, . 

Right  prismatic.  o>P  about  128*.  Spherical  or  renlform.  CL 
brachydiagonal ;  brittle.  H.  -8  to  8*6  ;  O.  -8*8  to  8*4.  Trans- 
lucent on  the  edges,  or  opaque ;  shining  or  dulL  Dirty  leek -green 
or  blackish  green ;  streak  siskin-green,  ad  :  68  iron  peroxide. 
28  phosphorw  acid,  and  9  water.  WesUrwald,  Hirschberg^  and 
Limoges. 

400    BxRAUvmr,  6^0,8^, + 14H, . 

Occurs  in  small  folUted  and  columnar  sggregate^  CL  plane 
metallic  pearly.  H. -2  ;  O. -2-878.  Colour  hyacinth-red  to 
reddish  brown  ;  streak  dirty-yoUow.  C  0.  54*5  peroxide  of  iron, 
28-65  phosphoric  scid.  and  16-66  wator.  Bohemia.  Sdieibenberg 
iaSaxonj, 


Fig.  427  (spi  897V 


401.  Elbonorits,  8ye,2't^a+8tia> 

Oblique  prismatic,  0  48*  88^.  Twin  face  the  orthoplnaooid 
CL  o»P*ao.  H. -8  to  4.  Dark  hyadnth-red ;  stresk  yellow. 
Yitreous  to  pearly.  Ce.  :  51  "94  peroxide  of  iron,  81  '88  phoephorio 
acid,  16*87  water.     Eleonore  mine  near  Bieber. 

402.  Caoozxvx,  2l'e,P'|  +  12Aa. 

Radiated  tufta,  of  a  brownish-yellow  colour.  H. -8  to  4; 
O.  —8*88.  SoL  in  h.  add.  From  the  Hrbeck  mine  near  Zbirow  in 
Bohemia. 

408.  Pharm AOOSIDRRITS  ((Tuie  Orv),  4Fe,8iLs|-|-15Aa. 

Cubic  and  tetrahedral ;  usually  ooOoo ,  with  2,  or  opC    Brittla 

H.-2'5;  0.-2*9  to  8.  CL  ooOoo.  Semitransparent  to  translu- 
cent ;  adamantine  or  resinous.  Olive-  to  emerald-green,  honey- 
yellow,,  and  brown  ;  streak  straw-yellow.  Pyro-electria  0.a  :  48 
arMuio  acid,  40  iron  peroxide,  and  17  water.  Carharrack  in  Corn- 
wall, Burdle  Gill  in  Cumberland,  Lobenstdn  in  Reuss,  Schwarxen- 
berg in  Saxony,  North  America,  and  the  gold  quarts  of  Australia. 

404  Calaitx  {T%rquoiM\  2(ll,)1^a  +  5^. 

Hassire,  reniforra,  or  stalaotitic  ;  irscture  conchoidaL  HI -6; 
O.  —2*6  to  2-8.  Opaque  or  translucent  on  the  edses ;  dull  or  waxy. 
Sky-blue,  greenish  blue,  rarely  green ;  streak  greeniih  whit^ 
C.c. :  47  alumina,  82*5  phosphoric  acid,  and  20*5  water,  but  mixed 
with  phosphate  of  iron  and  conper.  Silesia,  Lusatis,  and  Reuse. 
Oriental  turquoise,  in  yoins,  at  Meshed,  near  Herat ;  in  pebbles  in 
Khorasan,  Bokhara,  and  Syrian  desert  Takes  a  fine  polish,  and 
is  ralued  as  an  ornamental  stone,  but  is  destroyed  by'  oil,  and 
deteriorated  by  eoap. 

405.  WAyXLLlTil(£aei<mif<r),8'Ala2¥^,  +  12l}.. 

Right  prUmatic      ooP  126*  25  ;  Poo  106*  46^.    Crystals  ooP<o 

(P),  o»P  {d\  Poo  (e)  (fig.  429) ;  but  generally  small,  sdcular,  and 
in  radiated-hemisphexioal  and  stellate-fibrous  masses.     CI  along 

QoP  and  Poo ,  perfect   H.-8-5to4;  G.  -2'8to2'6.    Translucent ; 
yitreousL     Colourless,  but  generally  yellowish  or  greyish, 
sometimes  green  or  blue.     Cc.:  88  alumina,  85*8  phos- 

Shorio  aold,  and  267  water;  but  ffeneraUy  traces  of 
uoric  acid  (2  per  cent).  Shiant  Idands  and  Glencoe 
in  Scotland,  Barnstaple,  St  Austell,  near  Clonmel  and 
Portrush,  BerauD  in  Bohemia,  Amberg  in  Bsyaria ;  also 
in  New  Hampshire  and  Tennessee.  Carultoladin,  from 
Nassau,  has  two  equiyalents  less  of  water. 

406.  Yariboitx, 'AlaPs+4H,. 

Right  prismatic;  reniform;  eonchoidal  fracture.  H. -4  to  6; 
O.  -1*84  to  2*88.  Apple-  and  emerald-green ;  streak  white.  C.c: 
32-4  alumina,  44*85  phosphoric  acid,  22*74  water.  Hessbadi  io 
Reuss,  Hontffomery  county  in  Arkansas. 

£tpharovwkiU  from  Bohemia  contains  one  equivalent  more  water; 
EvaruiU  from  Hungary  two  equivalents  morei 

407.  FiSOHXRITK,  2A1,P's  +  8A,. 

Right  nrismatio.  o»P  118*  32^ ;  generally  in  crystalline  crusts. 
H.  -  5 ;  ($.  —  2  '46.  Grass-  and  olive-green.  Yitreous  lustre.  C  & : 
alumina  42,  phosphoric  add  29,  water  29.     Nyni-Tagilsk. 

408.  PlQAKiTB,  2Al,1^a  +  6£[,. 

Right  prismatic.  ooP  127*.  In  thin  reniform  crusts,  of  fibrous 
structure.  H. -3  to  4;  0.-2*49  to  2 '54.  Orssa- and  emerald- 
green.  Yitreous  or  greasy  lustre.  Cc.*:  alumina  45,  phosphoric 
acid  81  *8,  water  28  7.     Striegis  in  Saxony. 

409.  Hopxxn,  2n,i^  +  4A,. 

Right  prismatic  od!^  82*  20";  P  with  polar  edges  106*  36'  and 
1 40*.  CL  macrodiagonal,  perfect  H.  -  2  *5  to  8  ;  G.  -  2  '76  to  2  '86. 
Yitreottl  or  pearly.  Greyish  white.  Ce. :  oxide  of  sine  35*21, 
phoephorio  acid  81*1,  water  16*8.     Altenberg. 

410.  Adamitx,  42nXs(-i-rt,. 

Right  "prismatic  o»P  91*  52^.  CL  macrodomic  H.  ^8*5; 
0.-4  *84.  Lustre  vitreous.  Colqnr  honey- 
yellow  to  violet ;  etreak  white.  Tians- 
parent  Cc  :  oxide  of  zinc  56 '6,  arsenic 
add  40*2,  water  8*2.  Cape  Garonne  in 
France,  ChaAardllo  in  ChiE 

41 1.  LiRXTHRiriTa  itxk^^  +  OA, . 

Right  prismatic  o»P  («)  92*  20^,  ^00 
(e)  109*  52^,  and  P  (fij^  480).  H.-4; 
O.- 8 '6  to  8 '8.  Translucent  on  the  edges; 
rennous.  Leek.,  olive-,  or  blackish -green; 
streak  olive-ffreen.  Cc  :  66  copper  prot- 
oxide, 80  phosphoric  acid,  and  4  water. 
C>iuudilRkfi  (Pevos),  Libethen  (Hungary*),  NyuLTagihOc, 
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412.'  Olivbkiti,  46u  ('Aa,lf^;)+ri,* 

Bight  prismatio.     OD(P)<r)  92*  W,  tco{l)  IW  W    •P-o  (») 
(fig.  481) ;  also  spherical  and  nnifonn,  and 
etdunnar  or  fibrona.    CL  (r)  and  (l),  im- 
perfect   H. -8;  0.-4-1  to  4*6.    PeUadd 
m  all  dflfffeea ;  yitreouL  reainoiia,  or  ailkj. 
Leak-,ioliTe-,  or  Uaokian-green,  aJao  yellow 
or  brown ;  atreak  olire-green  or  brown. 
&B.  in  the  foroepa  ftaaea  eaaily  to  a  dark 
brown   adamantine   bead,  oorerod  with 
radiating  OTBtals;  on  eharooal  detonates, 
emits  arsenioal  Taponrs,  and  is  rednced. 
SoL  in  acids  and  ammonia.    Co.:  56*6 
copper  protoxide,  89*6  artenio  add,  and  4 
water ;  oat  also  1  to  6  jphosphoiio  add. 
Gariiarraok,  Tin  Crofl^  liwennap,  and  St 
Day  in  Cornwall ;  Alston  Moor,  Tliniingia, 
1^1,  Siberia;  ChilL '  ^^ 

41&  yxaoBLTm,  96i,  62n,  %  *ls.+18da. 

ObUqne  Mismatic,  0  108* SO'.  H,  -8*6  to  4 ;  0.  -8*58.  Green- 
ish bine.  O.C. :  copper  87*84,  26-20  sine  ozide^  10*41  arsanio  add, 
9*01  phosphorio  aoid,  17*06  water.    MoraTicn  (fianat). 

414.  DssoLOum,  2t*bV',+d,. 

Bight  prismatic  o»P  118*  26^.  H.-8*6:  0.-6*8^  to  8*1. 
OliTe-brown  to  black.  0.  c  :  68  *48  oxide  of  lead,  16  *6  oxide  of  sine, 
1 16  oxide  ct  mannnese,  2274  yanadio  add.  Siam  de  Cordoba 
in  the  Argentine  Bepnblic. 

416.  VoLBOBTHin,  4(Ca,  Ca)  y,  +  £[s. 

Hexaffonal ;  small  tabalar  cryatala,  OP ,  o»P,  singLs  or  in  groapa. 
GeneraUr  maadre;  H.-8;  0.-8*46  to  8*89.  Olire-green ; 
streak  almost  yellow.  B.B.  on  charcoal  fuses  easQy  and  fonns  a 
graphite-like  dag,  oontaininff  grains  of  copper.  SoL  in  n.  add,  and 
with  water  gires  a  brick-red  predpttate.  ao. :  97  to  88  ranaditf 
add,  89*4  to  48  copper  oxid^  18*6  to  18  lime,  8*6  to  6  water. 
Sisseisk  Corals),  N^m-Tagilsfc,  and  Vxiedriehroda  in  Thniin^ 

416.  TAOiun,4Chi¥i+8d,. 

Oblique  prismatio;  but  botirddai  and  radiating-flbrons,  or 
earthy.  H.  -8 ;  0.-4.  Bmerald-green.  Cc. :  61*8  copper  prot- 
oxide, 27*7phoq>horio  add,  and  10*6  water.  KQni-Tagflsk,  and 
near  Hlrschbeig: 

417.  EvoRBOin^  46ola,+7H,. 

Bight  wismatio.  o.P  (M)  117"  20',  t^(n)  80'  62-,  with  a>I»2 
(/)  and  OP  (/O  (fig.  482).  Brittle.  H.-8-6 
to  4 ;  O.  -8  -86  to  8  '46.  Trandnceitt ;  Titre- 
OQS.  Emerald-  or  leek-sreen;  streak  ror- 
digris-gxeen.  KK  in  forceps  fiues  to  a 
greenish  brown  orstallixed  mass.  Easily 
soL  in  n.  add.  0.c. :  47  copper  protoxide, 
84  arssnio  add,  and  19  water.  Libethen  ii) 
Hungary. 

418.  EEnrm,  6(/iils,+2d|. 
Beniform  and  foliated;  concholdal  fraotnre.     ._    ^_ ._  ..^ 

H,-4*6to  6;  0.-4  to41.  Tranducent  on     Hg.  «2  (sp.  417>. 
the  edgee;  dnll  reainoas.    Emerald-  or  grass-green  ;  streak  similar. 
Cat  69-9  copper  protoxide,  84*7  aisenie  add,  and  6*4  water. 
ConwalL     OomwaUiU  has  8  or  6  of  water. 

419.  DiHTun,  66i¥^^+2fi[a. 

0.-4*4.  .Oxide  of  copper  89,  phosphorio  add  247,  water  iB*25. 
Bhdnbrdtenbaoh  and  Nyni-Tagilsk. 

420.  MottAaiiiti^  6(6ii,  ^)V;r)'2fi,. 

Black  crystalline  enists;  streak  yellow.  H.-8;  0.-6*9. 
O.c  :  oxide  of  copper  20*4,  oxide  of  lead  7*2,  Tasadio  add  187, 
water  87.    Mottram  in  Cheshire. 

421.  EHLm6Ciii>^a+8£[,. 

Bight  prismatio :  botryddd,  radiating,  foliated.  H.  - 1  *6  to  2 ; 
a  -8  '8  to  4  -27.  Trandnoent  on  the  edgss ;  pearly  on  the  deayage. 
Yeidigris-green ;  streak  paler.  Ce. :  67  copper  protoxide,  24 
phoephorio  acid,  and  9  water.  Ehl  on  the  Bhine,  N^ni-Tfegilsk, 
libethen. 

422.  Ttxolxtb,  6Ca£h+9d,. 

Bight  prismatic  CL  basal,  perfeet :  xeniform.  4adiate-folia- 
ooonsi  H.  ^1*6  to  2;  0.-8.  Lustre  pearly  on  dearage  fiMC  Cdonr 
apple-green  and  yerdigris-green  to  sky-Uue ;  streak  paler.  Sub- 
traaduoent  Cc  i  ^de  of  coppeif  60*8,  arsenic  add  29*2,  water 
20*6.    TjTOl,  Hesse,  Thuringia. 

428.  PHMPBOBOOEJLLOin  (Infinite),  OCut't ->-*%• 
OUlobt^rlrauitio.   Oryitik  e»P^  (/)  88*  66',  P(P)  lir  49^, 


with  OP  (a)  and  o.P««e  (4)(lig,  M) ;  tisnally  small  and  indistinct; 

more  oommon  in  spherical  or  renif  orm  and  ft_ 

radiated-ftbroua masses.    H.*6;  0.-4*1  ^-^ 

to  4*8.   l^anducent  throughout  or  on  the 

edges:  adamantine  to  resinmiSL   Blaokidi-, 

emerald-,  or  yerdigri^green.    Cc :  70*8 

copper  protoxid^  21*2^  phosphoric  add, 

an2r8  water.   Cornwall^  BhdnWtenbaeh, 

K^ni-Tkgilsk. 

424.  Clzhoolasi^  cOuXsi+sd^. 

Oblique  prismatic,  C  80*  80'.    OP  (PI 
o.P(inJ  66^  fP«oo  (a)  99*  80',  (r)  128^48' 
(figs.  484,  486)  ;  and  hemisphericaL     CL       >^  ^^  («1>.  428). 
basal,  perfect    H. -2*6  to8;  0.-4*2  to  4*4.     TraMlucent;yiti» 
ous ;   pearly  on  oL     Dark  ' 

rerdiffris-ffreen  to  sky-blue ; 
streak  bine  C.c  t  62*6 
copper  protoxide,  80*8  ar- 
senic add.  7*1  water.  Com- 
waU,  Tatistock,  En^bixgc 

426.  ICizm. 
Oblique  prismatio  or  an- 

orthio  (I).  Badiatinj,  cen- 
trally granular.  obP  1S6*. 
H. -8  to  4;  0.-2*66.  Bme- 
nJd-ereen  to  blue-green ; 
streak  paler.  C.c:48*21„ — 
copper  oxide,  18*1  bismuth  ^  ^  ("P-  ^)-  ^  ^  (V*  «24). 
oade,  80*46  arsenio  add,  11*1  water.    Odsteigang,  JoachimtthaL 

426«  BHAorry,  6!fit^2ls|+8£[,. 
^rape-like  groups  of  minute  crystals.    Colour  yellowith  green  ; 
ttreak  white    Lustro  wax-like ;  brittie.    H. -6;  0.-6*82.    C.c! 
bismuth  o^e  79*6,  arsenio  add  16*6,  water  4*9.     KeustXdtel 
near  Sohneeberg. 

427.  TBOonin,  8'ttXs,+12d,. 
OUioue  prismatic,  C  80*.     Crystals  thin  tabuUr. 


CL  dino- 


dhi^^jSfwt    Lnsite{iiwlyT'Q.-8*8.    Leion-yellow.  Tc 
66*96  oxide  of  uranium,  lf*66  arsenio  add,  16-49  water.    In  do8c< 


IZ^'^Z i" '  *•  -^  -• — «*  ■"'d,  16-49 

tube  ^yes  oif  water,  and  beoomes  golden  brown, 
on  cooling.    Keustftdtd. 


__  dosed 

but  sgain  yellow 


428.  STEinrin^  (SH^  2l[g)  1Pi+12d,. 

Bight  prismatic  P«  (a)  68*  V,  f «  («)  96*,  4pco  (h)  80*  82*, 
•f  •  {njL  |Poo  (m)  128*,  OP  (o)  (fig. 
486).  CL  bnushydiagonal,  perfect 
H.-l*6  to  2;  G.-l<ftol*76.  Trans- 
pannt  or  opaque ;  yitreous.  Odourless, 
but  yellow  or  brown,  ac:  29*9  phos- 
phorie  add,  18*8  mumesia,  10-6  am- 
monia, and  44  water.  Under  St  Nicholas  i 
church  at  Hamburg,  and  in  suano  from  • 

South  America.  Fig.  486. 

429.  AmyiosiDBEin,  8Cals|+8l^e^+6da. 

Sphsrical  and  fibrous;  friable  H.-l*2;  0.-8*62  to  889 
Opaque  ;^ky.  Golden  ysUo wish  brown;  streak  yeUowidi  brown! 
0.C :  peroxide  of  iron  89*4,  lime  18*8,  arsenic  add  87*9,  water  8-9. 
Bomaneehe  nr**  ^f  ^^.^o 


0.-8*11.    Cc:  42*8  per- 


480:   CHALOOilDSEITK. 

Anorthic    light  green  oystalse 
oxide  of  iron,  8'1  oxide  of 
copper,     4*46     dumina, 
80*64    phosphoric    add, 
16  water.    ComwalL 

481.    Laiuutb,  I^H, 
+(llft  *e),i?;+2fl,. 

Oblique  prismatic,  C 
8r  2'.  0.F91*  80',  P  («) 
99*  40', -P  (p)  100*  20'. 
Crystala  often  tabulsr 
throu^  distortion ;  twins 
on  OP,  and  obP^ao;  also 
masdye;  fracturo  splint- 
ery. CL  o»P.  H.  — 6  to 
6;  a-8to8*l.  Trans-  '^  «7 (sp. 481)l  Hg.  488 (sp.  481). 
luoB&t)  yitreousr     Indigo-  and  small-blue  to  neenidi  •  .wv 
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4>1  CHnj)»BKiT»,2(to,ltn)^?+'A;*  +  16fi.  P-P,H-H»Ac. 

%lit  priamatic  Polar  edges  101*  IS*,  180'  lO*.  middle  »8'  44'; 
iwnal  fonn  f,  2foo,  <»?«>  («,  a,  P,  fig.  489). 
H.-4-5  to  6;  .G.-3-18  to  8-8.  Translucent  ] 
Titreoua.  YellowUh  white  to.wine-  or  ochre-yellow, 
brown,  or  almost  black.  C.c. :  807  iron  protoxide, 
9  manganese  protoxide,  14 '6  alumina,  29  phos- 
phorio  acid,  and  17  water.  I'avistock,  Crinnis 
and  Calllngton  (ComwaU). 

488.'  ScMPBORiTB  (^e,  ttn)^,  J^  +  4d. 

Bight  prismatio.     P  (p)  188*  82^  and  118*  Se';  ooP  (t)  104*  19^; 

ooPoo  (a),  oo?»  (ft),  00^2  (ff),|?|(f),2l^(«)(poUr  edges  180*  26* 

and  98*  42')_(f&g:  440).     CL  macro- 

^iagonaL  .    H.  -  5 :  6.  -  8  13.     Pal^ 

red.     ^treoua.     C.c.:   22  alumina, 

7*4  protoxida  of  iron,  23*5  oxide  of 

manganeae,    81*6    phosphorio   acid, 

16-^  water.     Fairfield  (Connecticut). 

484    Lixoooirm,     CufA^+'t^liCi 
+24&. 

Oblique  prisnutic,  0  88*  83'.  ooP 
(d)  61*  81',  P««  (o)  74*  21'  (fig.  849). 
H.  -»2  to  2-5;  O.  -2-8  to  8.  Trana- 
lucent ;  vitreous  or  resinoiia.  Azure- 
blue  to  Terdigris-|p«en;  streak  paler. 
Cc:  86*6  protoxide  of  copper,  11*9 
alumina,  26*6  arsenio  acid,  24*9  water, 
in  Hungary. 

485.      Chaxoophtllite,      tu^^  + 12^ . 

Hexagonal  rhombohedral ;  R  69'  48'  (fig.  441).    CL  basal,  perfect ; 
sectile.      H.-2,*    G.-2-4    to    2*6. 
Transparent;  Titreocu  to  adamantine. 
Pearly  on  OB  (o).    Emerald-  to  grass-    ^*-- 
andrerdigris-green;  streak  pale  green. 
Soluble  in  adds  and  ammonia.     C.c ;  '*'  **^* 


Fig.  440  (sp.  48S\ 
Redruth,  Herrengmnd 


protoxide  of  copper  49*6,  arsenio  acid  18,   water  82*4. 
m  Cornwall,  Saida  in  Saxony,  Moldawa  in  the  Banat 

486w  Ubjlkiti,  (Ca,  W,)  IP  +  Sft. 

Right  prismatio.    ooP  90* '43';  P  middle  edge  127*  Sr. 

11614;  OP  :  2P«  109*  6';  OP  :  2Pco  109*  1^  (figi.  442,  448). 

tals  flat.     CL  basal,  perfect;  sectile.     H.-! 

to  2;  G.  -8  to  8*2.  '  Translucent;  pearly  on 

OP.     Sulphur-yellow  to  siskin-green;    streak 

yellow.      C.c:15'5    phosphorio    acid,     62*6 

uranium  peroxide,  6  1  lime,  and  15*8  water. 


Redruth 


OP:P 
Crys- 


Fig.  442.  Fig.  448. 

Cornwall,  Autun  and  Limooes  in  France,   Johann-Georgenstadt 
and  Eibenstock  in  Saxony,  Chesterfield  in  Massachusetts. 

437.  U»AHoapiKiT»,  (Oa,  ^^As  +  Sft. 

Right  prismatic;  quadrangular,  scale-like  crystala.  CL  basal, 
perfect  H.  -  2  '8;  <J.  -  8  '45.  Siskin  -preen.  C.  c. :  lime  5  '47,  sosqni- 
oxide  of  uranium  59*18,  arsenic  acid  19*37,  water  16*29.  Nou* 
stiUiteL 

488.  URANOomoiTX,  (6a,  ^jIP-hSS. 

Yellowish  green  crystals,  isomorphous  with  437.  CI.  basaL 
G.  —  8*53.  Cc. :  sesquioxide  of  uranium  56*86,  baryta  14 '57^  phoa-^ 
phorio  acid  15*1,  waUr  14.    Fslkenstein  in  Yoigtlan(L 

489.  Chaw^oliti,  (6u,  ^^  j'*+  8d . 

Pyramidal  P  middle  edge  142*  8';  Poo  128*  14'.  Crystals 
OP,  P,  oaPeo,  Poo.  CL  basal,  perfect;  pearly  lustre;  brittle. 
H. -2  to  2*5;  G. -3*5  to  8*6.  Grass-  to  emerald-  or  verdigris-, 
green;  streak  apple-green.  Co.:  15*2  phosphorio  acid,  61 
uranium  peroxide,  8*5  copper  protoxide,  and  15*3  water.  Red- 
ruth and  St  Austell,  Johann-Georgenstadt,  Eibenstock,  Schneeberg 
Bodenmais^  Baltimore. 

440.   Z«UHEKIT»,  (6u,  ^J^  +  6ii. 

Pyramidal  P  middle  edge  142*  6'.  OP  :P  109*  57'.  Crystals 
tabular.  CL  basaL  H. -25;  G. -3*53.  Gro3s-groen.  Lustre 
pearly.  C.c  :  7'>»xide  of  copper,  55*95  sesquioxide  of  uranium,  14 
water.  Huel  Gorland  in  Cornwall,  KenstUdtol,  Joachimsthal, 
Zioawald,  Wittiohea. 


441.  Walpuroitb,  5ft'ii<  +  3l&As  +  10fi. 

Anorthic;  in  scaly  crystals.  Wax-yellow  to  pomcgranate-red. 
Adamantine  to  greasy.  H. -3*5;  G. -5*76.*  C.c:  sesouioxide  of 
bismuth  60*4,  sesquioxide  of  uranium  20*4,  arsenic  acid  18,  water 
4-5.     KeustttdtoL 

442.  Plomboomsce,  Pb,^*  +  6;4:lfi,. 

Reniform  orstalactitio  ;  fracture  conchoidal  and  splintery.  H.  — 
4  to  4*5;  G.  —  6*3  to  6*4.  Translucent;  resinoua  Yellowish  or 
greenish  white  to  reddish  brown.  Cc:  88  protoxide  of  lead,  35 
alumina,  8  phosphorio  acid,  and  19  water;  but  with  2  chloride  of 
lead.     Poullauouen,  Nuissiire  (near  Beaigeu),  Georgia. 

CoMPOVKDfl  OP'PflOSPHATCa,   VAXADIATKa,  AHD  ARBBNIATSS 

WITH  Haloid  Salts. 

443.  ApATitB,  8Cai»  +  Ca(a,  F). 

Uexsgonal  and  pyramidal-hetnihedric  P  80*  26'.  The  most 
common  forms  are  ooP  (M);  oe)P2(n);  OP  (m);  F  {z);  the  base  OP 
seldom  wanting  (figs.  92,  95,  96,  97,  9d).  The  crystals  are  short* 
prismatio  or  thick-tabular ;  also  granular,  fibrous,  or  com. 
pact ;  fracture  conchoidal  or  splintery ;  brittle.  JI.  —  5 ; 
G.  i-8*l  to  3*25.  'Transparent  to  opaque  ;  vitreous  to  resinous. 
Colourless  and  white,  but  generally  light  green,  grey,  blue, 
violet,  or  red.  C.c:  phosphate  of  lime  (89  to  92*3),  with 
chloride  (to  II)  or  fluoride  (to  7*7)  of  calcium,  or  both.  Dissemi- 
nated in  granite^  gpeiss,  mica  and  hornblende  alates,  primnrv 
limestones,  and  trap  rocks  ;  also  in  beds  and  reins.  Sutherland, 
Bos8|  -and  Aberdeen,  in  granite  and  limestone;  Cumberland, 
Devonshire,  and  Cornwall;  in  tin -mines  in  Saxony;  Bohemia, 
St  Gotthard,  Tyrol;  Krogoro  in  Norway,  New  York,  Canada. 

444.  Ptromorphite,  8fb,1P-fPba. 

Hexagonal ;  P  80*  44'.    Crystals  oeP,  OP,  with  ooP2,  or  P  (J/,  P,  x, 
fig.   444),  occasionally   thickrr  in  tho  middle,  or  spindle-shaped; 
abo  reniform  or  botryoidal ;  fracture  conchoidal  or  un-        p 
even.    H.  -3*5  to  4;  G.  -6*9  to  7.    Translucent;  resin- 
ous  or  vitreous.      Colourless,  but  generally  grass-,  pis- 
tachio-, oUve-,  or  aiskin-green,  and  clove-  or  hair-brown, 
and   scarlet    (Leadhills).       Cc:   897   phosphate   and 
10*3  chloride  of  lead,    but  with  0  to  9   arseniate   of 
lead,  0  to  11  phosphate  of  lime,  and  0  lb  1  fluoride  of 
calcium.      Elgin,  Wanlockhead,  also  Cornwall,  Derby- 
shire,   Yorksnire,    Durham,    Cumberland,  '  Wlcklow  ; 
Prribram,  Mi«ia,  and  Bloistadt  in  Bohemia 
in  Pennaylvania,  and  Mexica 

445.  VAJTADlMITEi  S^h^^+FhCl. 

Hexagonal;  P  78*  46'.  Forma  ooP,  OP  (o),  P(s),  2P,  JP(6i),  »?% 
obP|.  2P2  (fig.  445).  Transparent  to 
opa<^ue;  reoinoua.  Honey-yellow  to 
greyish  brown;  streak  white  H.  -i8; 
Q.  -  6  -8  to  7  *2.  C  c :  oxide  of  lead  70  '83, 
vanadio  acid  19*35,  lead  7*2,  chlorine 
2*62.  Wanlockhead,  WindiBchkappel 
in  Carinthia,  Haldcnwirthshaua  in 
the  Black  Forest,  Bolet  in  AVoat-Got- 
land,  Berezovsk,  Zimapan  in  Mexico, 
Cordoba  in  the  Argentine  Bepublic. 

446.  MiMBTEsiTK,  8]^b,is -H  PbCL 
Hexagonal  ;    P  81*    48'.     Crystals 

ooP,  OP,  P  (figs.  91,  444),  or  P.  OP. 
CL  P;  fracture  conchoidal  or  uneven. 
H. -3*5  to  4:  G. -719  to  7*25. 
Translucent.  Colourless,  but  usually 
honey-  or  wax-yellow,  yellowish  green 
or  grey.  C.c:  90*7  arseniate  and 
9*3  chloride  of  lead:  but  part  of  tho  arsenic  occasionally  replaced  by 
phosphoric  acid.  Leadhills,  Huel  Alfred  and  Huol  Unity  in  Corn- 
wall. Roughten  Gill  and  Dry  Cill  in  Cumberland,  Beeralston  in 
Devonshire,-  Johann-Georgenstadt,  Zinnwold,  Badenweilar,  CI 
Prix  in  France,  Nertchinsk,  and  Zacatecas  in  Mexica 

447.  "Waqnerite,  l4g,P  +  MgF. 

Oblique  prismatic,  C  63*  26'.  ooP  57*  35'.  CI.  pidsmatic,  and 
orthodiagonal  imperfect;  fracture  conchoidal  or  splintery.  H.-5 
to  5*5;  G.  —  3  to  3*2.  Tronslucont  or  transparent;  resinous.  "Wine- 
yellow  and  white.  C.c:  43*3  phosphorio  acid,  11 '4  fluorine,  37*6 
magnesia,  and  7 '7  magnesium  ;  but  with  8  to  4'^  iron  protoxide 
and  1  to  4  lime.     Worfon  in  Salzburg. 

448.  Triplitr,  (J'e,'ilu)ji^  +  RF. 

Oblique  prismatio  ;  only  granular.  CI.  in  two  direntions  at 
right  anglea;  fracture  conchoi.lsL  H. -5  to  5'5;  G. -3*6  to  8 '8. 
Translucent  or  opaque;  resinous.  Chestnut-  or  blackish-brown; 
streak  yellowish  prey.  Cc.:  iron  and  manganese  protoxides,  with 
33  phosphorio  acid»  and  7  or  S  fluorine.     Lmioges,  Schlftggonwaldr 

Digitized  by  V^^ ^  ^  ^  ^ 


Fig.  444. 
Berezofl*,  Phconixville 


Fig.  445  (sp.  445). 
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449.  ZwnsBLin,  (^t,  ]ln)>'+FeF. 

BJi^tprUmatio;  ImtQiilymudTa.  CO.  l)Mtl,  jMrfeet.  H.-i4*6 
to  5 ;  O.  -8-96  to  4.  Brown ;  ttntk  yeUow.  (Xc.:  liki  tripUte. 
EwiflMl  in  BavBzia. 

450.  AiiBLTQOinn.  '^,+(li,  <b)s^;+iklF,+(U  ^•)^' 
Anorthio;  erritola  im;  oouw  grtnulAr.    OL  OP,  pearly,  maatidg 

two  othcn  «t  lOT  ud  87*  40^.  FrMtuM  nnoTUi  and  iplintorj. 
H.  -0;  O.  *8  to  8*1.  Truialiicaiit;  yitreooa.  QreyUh  or  greenish 
white  to  nde  BMnrntoin-men.  0.&:  i7'9  pKotphoiie  Mid,  84*5 
alumina,  9'9  litiiia,  6  aoda.  and  8*8  flnonnii  P«ni&  Armdal, 
Montofana  (Ortoaeb  FnneeX  alao  Hobrai  and  Puia  in  Maine. 
MonMratUt  haa  no  aoda.  ^ 

451.  DvBAiram,  t^  &  h  SNalT . 

OUiqiia  prittnatie;  OTitala  Uka  kaillianite  (ap.  608>  o»P  HO*  10^; 
PllflO'.  OLniamatio.  H. -6;  0.-8*95  to  4.  Briglit  ormnge-red; 
atnak  eream-julow.  TltrMnai  Co.:  alumina  17%  iron  protoxide 
9%  ananio  add  58»  aoda  18'1,  finorina  77.    Duranao  (Mezioo). 

45S.  Hbbdbuts. 

Bl^  pzisfflAtie.  PjMbr  ^obb  7r  SO'  and  141*  16';  «^115* 
SS*.  Frastare  oonohoidaL  &««5:  O.— S*9  to  8.  T^nanalnoent; 
Titreon^  Indining  to  raainou.  Yellowiah  or  oeeniili  white. 
IhfenMedaiadorf  in  Saxony.  An  anhydrona  phoapnate  of  alumina 
with  lima  and  finoiina. 

PHOflFHATia  WITH  SVLPHAISI  AlTD  BOBJLTIS. 

458.  Staxbiboitb. 

Bbombdhadial;  B  90*  85'.  H.-4-5;  a.-S*57.  Titreou  to 
adamantine.  Honey-yeQow,  leddiah  brown,  and  roae-red ;  atieak 
raddiah.  Bahtranaparant  (X&:  87*8  alnndna,  •  lime,  17*8  aol- 
phniie  add,  18*8  aoda,  17*8  phoaphorio  add,  8*8  water.  Horr' 
tjjSbtaig  in  Wermland. 

454.  DiADOOBiTi,  IVa^, + tiMi^ + 88£E -. 

Banifarm  and  atalaedtio ;  i^Botue  conehoidaL  H. -8;  0.-1*9 
to  flL  Baainona;  ▼itreoii&  Yellew  or  yellowiah  brown:  atreak 
white.  0.0.:  88*7  iron  protoxide,  14*8  phoaphorio  aeid,  15*8 
soIphuiD  add,  -and  80*8  water.    OrKfenthal  and  Baalfeld. 

455.  Pimoin^  90^+s36ybi+84&. 

Beniform  and  atalaotitio ;  brittle ;  fraetore  oonohoidaL  H.  —8*8; 
O.  —2*8  to  8*5.  Tranflaoent  thronghoat.  or  on  the  edgea ;  rednona 
to  Titreooai  Yellowiah,  reddiah,  or  blaoViah  brown,  aometimea  in 
Bpote  or  atripea:  atreak  lia;ht  yellow  or  white.  Co. :  85  iron  per- 
oxide, 98  arMnie  add,  14  aolphorie  add,  and  84  Water.  In  many 
old  minea,  aa  Frdbeig  and  Scnneebexg. 

458.  BsuBAimn. 

Bhombohedialj  B  91*  18'.  H. -8*5;  0.-4.  YitnoaaL  OUre. 
green;  atreak  greeniah  yellow.  Co.:  oxide  of  iron  40*69,  oxide  of 
ted  WW,  aolphvrio  add  1876,  phoaj^iorio  add  8*97,  water  977. 
Dembadk  in  ll  aaaan,  Oorfc  in  Ireland. 

457.  LtfnBUBOini(SHft'^J^'+|[^+7ft. 

Oonontiona  of  fibrooa  atmotoni  Oe. :  25*8  magneda,  99  88 
phospSiorio  add,  1474  boiaoio  add,  80*98  water.    Lttnebug. 

ABS1KITK& 

458.  loDSian,  lh»BJi%+9PbCll,. 

Pyramidal  OL  OP.  H.-2*5  to  8;  0.-7*14.  Pale  green. 
YitreoiiiaoncleaTage;rflainoaaonfr«otare.  Qc:  oxide  of  lead  59*67, 
lead 22*2,  aiaeniooa add  10 *59,ohlorine 7 *58.  LAngbon  in Weraland. 

459.  TmmzBiTi^  6b&. 

Pyramidal;  PU1*56'.  Bine-green.  lA«tiMi.  Copiapo in  ChilL 

6ILICATX8. 
AHDAiivam  Oboit. 

460.  AHDALUBtfl,  i^^. 

BIglit  priamati&'  e»P  (m)  90*  50^,  P«o  (r)  109*  4',  P«e  (•)  109*  51'. 


Kg.  446. 


Fig.  447. 


▲lao  cdamnar.  OL  m;  fraotnieflpUntaiy.  H.»7  to  7*6:  0.-8*1  to 
8'2.    Pdlndd;  Titreona.    Orey,  grMn,  red,  or  bliU.    &&  iafndble. 


Not  afTeeted  by  aoida.    Cc:  alumina  88*1,  aOica  86*9.   daahnarai 
(flgL  446  to  449)  and  Clova  in  Aberdeenahire,  M amodi  and  Botripli. 


,«*^^=?^ 


S^^^-A^^ 


I  eryatela,  arranged  in  oontaet  with  the  ^^^   yM 

eqoare  oonoidaT  eryatal  plaocd  in  their  ^^   I 

imtMdded  in  a  paate  of  day  aUte.    The  l/^J 

le  oomponnd  atractnre  forma  a  teaaelated  ■        ■■ 


Fig.  448.  Fig.  449. 

nia  in  Banfiahire,  Killiner  Bar  in  THoklow,  Andalnria,  T^roY, 
Penig^  Mawachnaetta,  Utohfida  in  Conneetient 

OhiattoUU.    H.-6to5*5;  0.-8.    Pale  grey,  yellow,  green,  and 
red.     A  oomponnd  atroctore,  formed  of  four  doable 
wedge-ahaped  eryatela,  arranged  in  oontaet  with  the 
angua  of  a  aai  .  ,     ,      •  .     -•^  ._ 

centre,  and  imo 
aeotion  of  the  < 

eroaa,  the  appearanoe  of  which  variea  with  the  portion    ^    ^^ 
of  the  eryatal  which  ia  cat     Portaov  (fig.  460)  and    '^**  *^ 
Boharm  in  Banibhire,  Wicklow,  Keswick  and  Skiddaw,  Brittan>, 
Pyreneea,  ICaine,  New  Hampahire,  Nora  Scotia,  Canada. 

461.  Otanitb  {Didhmi),  ^ISi*. 

Anorthio ;  generally  broad-priamatlo  lengthened  eryatala,  formed 
by  two  iacea  Of».  0-  m:n06*16'; 
m :  i  145*  41';  i» :  «i  98*  15'  (fig.  461). 
Hemitropes  common,  united  by  m. 
Alao  radiated.  CL  m,  perfect;  bxittle. 
H.— 7,  on  cL  planes  6;  O.— 8*5  to 
87.  Pelladd;  yitreoos.  CL  pearly. 
Coloorleasi  and  red,  yellow,  green,  _ 
crey,  and  blue.  B.B.  infudUe. 
Not  affected  by  adda.  Co.  aame  aa 
andaludte.  Hillawick  in  Shetland, 
Hoont  Battock,  Tarfdde  (fig.  461), 
~ ~     "  ■ "        TjvA,  St 


Botriphnie    (Banfiahire), 
Ootthard,     Bohemia,    PontiTy 
France. 


Fig.45L 


462.  SiLUMAXin,  'iHi^, 

Right  prismatic ;  obP  111*.  Ciyatals  fibroui,  oolumnar,  and  radi* 
ating.  UL  maorodiagonaL  H.  -  7 ;  0.  —  8  *8  to  8  *26w  Tnnslnoent; 
resinous ;  on  cL  ritreous.  Ore^ish,  greenidi,  dore^  or  hair-brown. 
Co.  and  chemioal  characters  like  cyanitK  Tredeatrand,  Norway; 
Cheater  and  Norwich,  Connecticut  ALO|,8iO.  ia  thus  trimorphoua. 

MoniroliU,  XenoliU,  SuchoUiU,  FSbraUi,  vaABamlSU  are  Tarietiea. 

468.  Topaz,  5^i+AlF,+SiF,. 

Bight  prismatic.  ooP  (JO  124*  IV,  2? «  (»)  99*  42',  o»P2  (2)  98* 
14',  P  (o).  Orystala  always  piismatic  (fi|^  1X2),  often  hemimmphio. 
CL  basal,  pofect;  fracture  conchddal.  H.-8;  0.-8*4  to  8*6. 
Transparent;  Titrsooa.  Colourlesa,  honey-Tellow,  amber,  pink, 
aapanurus-green,  blue.  Becomes  electric  by  neat  or  friction,  and 
the  yellow  colours  become  pink.  B.B.  infudble.  Not  affected  by 
h.  add ;  by  digeetion  in  s.  add  fliTes  tracee  of  fluorinOb  The 
formula  requirae  88  "2  ailica,  567  alumina,  17*6  fluorine.  Part  of 
the  oxygen  must  be  replaced  by  fluorine,  aa  the  total  of  the  above 
is  107*4.  Ben-a-boura  and  Axran,  Scotland ;  Houme  Mountains, 
Irdand;  St  Miohad's  Mount,  Cornwall;  Siberia,  Baxony»  Bohemia, 
Oonnecticttt,  Auatrdia,  Ceylon,  Brazil,  Pern.  The  finest  topases 
are  the  blue  fh>m  Scotland  and  Sibuia,  the  pink,  the  yellDW 
from  Brasil,  and  the  colourless  from  Peru.  The  last-named  when 
cut  may  be  distinguished  at  once  from  diamond  by  their  dec- 
tricity.  F\fnphy9MiU  is  a  maarre  opaque  dearable  variety  from 
Falun.  PycniU  ia  a  odnmnar  straw-yellow  to  reddish  white 
variety  from  Zinnwald  in  Saxony 
and  Durango  in  Mexico. 

464.  Stauboutb,  (^3^e)&+(]^e, 
U[g)&. 
Bight  priamatio.    eoP  (m)  128*  42', 

Pod  (r)  70*  46*,  odPw  (o),  O^Cp)  (fig. 

462).     Twine  common,  aa  figa.  140, 

144.  187,  468.     CL  braehy^agond, 

perfect ;  fracture  conohoidal  to  splin-  .-„    _     ^*, .  «,     ,-. 

twy.  BL-7;  0.-8*5  to  8*8.   TJana-  J"*  ««•  (Bp-  *«*■)  «g.  458. 

I  parent  to  opaque ;  ritreoua  to  raainoua.    Reddish  brown ;  streak 
white.    Rainluibla.   Not  afl^Mted  by  h.  add,  partially  by  a.  add. 
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C.&:  hHm  80,  alumina  4d'6,  witli  5*5  iron  parozide,  IS '6  Iran 
protoxide,  8*5  magnMia ;  often  imppie.  Bixeter  Yoe  and  Unst  in 
Shetland,  Bohann  and  Marnoch  in  Banffshire,  StOotthard,  Oreiner 
in  Tyrol,  Flnitt^  Urala,  and  North  Ameiica.  XamihoHU  ia  a 
yellow  Tarietj  from  Urqohart  (InTemeas). 

465.  SArPHiUTX,  iilg,  6^,  29i. 

Ohliqne  prianuttie;  granular.  H.— T  to  8;  0.-8*4  to  8*6. 
Vitreona;  pale  bine  or  green;  translnoent;  diehroic  C.c:  alnmina 
53*2,  magneaia  19*3,  sifica  14*9.    FiaVenaei  in  Greenland. 

TOVBMALINI  GbOVP. 

486.  TOVBKALIKI,  ]^&+Mi. 

Bhombohedral ;  R  133  lO*.  CryaUls  of  OB  (i^),  -  iR;.  uroallj 
long  pziamatic,  and  striated  (fig.  46,  and  249  to  262).  Generally 
hemimorphio ;  also  radiating  and  fibrona;  fracture  conchoidal  to 
uneven.  H. -6*6  to  7*6;  6.-8  to  8*8.  Black  Tarietiea  opaque, 
others  transparent ;  ritreoua.  Generally  black ;  but  colourleea, 
yellow,  brown,  bine,  green,  and  roaa-redt  streak  whita.  Different 
colours  often  disposed  in  layers  parallel  to  the  axis;  and 
Iiortions  of  one  crystal  differing  also  in  colour  along  the 
axis.  By  friction  aoquirea  poaitiYe  electricity;  and  becomes  elec- 
trically polar  when  heated.  Powder  insol.  in  h.  add ;  imperfectlT 
in  s.  ado.  C.c  complex,  but  all  with  water  and  fluorine,  aome  with 
borado  add.  Coarso  black  columnar  Taiietiea,.  called  Schorl,  run 
common  in  granite  and  gneiss.  Black  occur  at  Portsoy  in  Banff, 
Clova,  Cabracb,  and  Rubialaw  in  Aberdeenshire,  Borey  in  Deron- 
ahire,  St  Just  in  Cornwall,  in  Greenland,  Arendal,  Tyrol,  and  North 
America ;  blue  or  JndieoliU  at  Ut6  in  Sweden ;  neen  at  Glen  Skiag 
in  Cromarty.  Crystals  ruby-red  within,  turronnded  by  green  or  red 
at  one  extremity  and  sreen  at  the  other,  also  bine  and  pink,  at 
Albany,  Paris,  and  Hebron  in  Maine.  Currant-red  or  BuSelliU  in 
India  wd  Ceyloa,  also  in  Siberia  and  BradL 

467.  DATHOLm,  Oafi'+  6aSi, + £E  . 

Oblique  prismatic,  C  89*  61'.  odP  (g)  IW  22',  odP»2  (f)  76'  88', 
P  {F)  120*,-P»co  (a)  46*  8',  odP«oo 
(«),  2P»flo  (o)  (fig.  464);  or  rhombic 
with  b:/90\  6:alS5',  b:e  141*  9'. 
and  / :  a  160*  89'.  Fracture  uneyen, 
or  conenoldaL  H.  -  6  to  6  '5  ;  G.  - 
2*9  to  8.  Transparent  or  translucent ; 
Titreous.  Colourless  and  tinted  green- 
ish, yellowish,  or  pink.  In  closed 
tube  yields  water.  B.R.  intumesces 
and  melts  sadly  to  a  dear  glass,  colouring  the  flame  green;  the 
liowder  gelatinises  in  h.  acid,  ac:  88*1  silica,  21*6  borado  add* 
347  lime,  and  6*6  water. 
Biahopton  in  Renfrew,  Glen 
Fa^  in  1  erthshire  (fie.  466), 
Salisbury  Crags  and  (>}rator- 
phine  Hill  near  Edinburgh, 
Arendal,  UtS,  Andreaabeig^ 
Seisaer  Alp,  Connecticut, 
and  Kew  Jersey.  Figa.  238, 
239  are  pseudomorphs  of 
quarts  after  datholito  termed 
kayiariU. 

468.  EvoLisB,     261^1  + 

Oblique  prismatic,  C  79*  Fig.  466  (sp.  467). 

44'.    o.P^  (s)  115*;  8P^3  (/) 

105*49'.  Crystals  specially  of  oDp^,  ooP«flo  (J^.SP'a  CL  dino- 
diagonal,  perfect;  very  brittle  and  fragile;  fracture  oonchoidaL 


Fig.  464. 


T 

Tig.  456.  Fig.  467. 

H.-7*5;   O. -8  to  8*1.     Tiaoaparsnt;   iplendent;  ritreooa. 


glucina,  6  water.    Peru  and  BraiD,  and  Southern  Uvali.    Cknnot 
be  used  as  a  gem  on  account  of  Its  brittleneas ;  whanoa  tti  namSb 

469.  HoMtUTK. 

Obliqoa  prismatic^  C  89*  21'.  H.-6-6 ;  G.-8-28.    Black  and 
brownish  black.    Titrsous.    Ce.:  27*28  Una,  16*25 
irwD,  81  -87  sOica,  18*1  boradQ  acid.    Stokd.  and  Bnrig  (H< 

470.  BOTETOUTS. 

Fine  fibrous,  boti^ddal,  or  reniform.  Snow-whita  tohalr>bniwn. 
Chemical  and  phydcal  characters  like' 
dathoUte,  but  10*64  of  water,-*bdng  2 
aqoiTalantsL    ArandaL 

47L  QADOLonTM,  (f,  Oe,  fe)fii, 

Obliqua  prismatic^   C  89*  28'.     o»P 
116*:  P  120*  56'  (fig.  468)w     Fractnn 
oonchddal,   or  splintery.     H.— 6*5  to 
7;  G.-4  to  4*4.     Trandncent  on  the 
edges;  ritreooB  to  reiinous.     BUek; 
streak  greenidi  grey.      B.B.  the  con- 
choidal (vitreous)  Tari^ties  incandesce;  _     ....      .^. 
gelatinizes  in  h.  add.    ac:  86  to  61  ^  468(sp.4n). 
rttria,  10  to  16  iron  protoxide,  5  to  17  protoxide  of  carimn  with 
lanthanum,  0  to  12  glndna»  and  25  to  29  ailiea.   HittarO  in  Vofway, 
Yttarby,  Broddbo  and  Finbo  nsar  Falnn. 

Epx2)ani  Gbovt. 

47X  Zoisna,  4Ca,  8^,  6&+^. 

Right  prismatic.  o»P  116*  26';  o»P2  146*  24';  a>Vt  156*  40';  Peo 
122*  4';  2Pco  111  6'  (fig.  469).  CI.  brachydisg- 
onal,  perfect  H.  - 6;  G.  - 8 *2  to  8*4.  white, 
browniah  grey,  and  dark  green.  B.B.  intu- 
mesces, aud  forms  a  white  or  yellow  porous 
msss;  and  on  the  edges  fuses  toa  dear  glass. 
C.a:  29*8  alumina,  24*86  lime,  2*8  oxide 
of  iron,  40*8  silica,  and  2*1  water.  Glen 
Urquhart,  Dalnain,  and  Allt  Ctonolan,  In- 
remeaa;  Staning  In  Tyrol,  the  Sau  Alp  in 
Oarintlda,  the  Urals,  and  Connecticat 
ThuliU,  paachblossom-red,  from  Souland  in 
Thelemark  (Norway),  is  aimilar. 

478.  Eploon,  4<\  8^,  63i+&. 
Oblique  prismatic  0  89*  27'.    e.P*«e  ( JQ, 
odP  2  (0)  68*  1',  P*oo  (T)  64*  86',  -  P  (»)  70* 

25',  -?«  (r)  68*  42',  P  (s)  70*.  (Smtala  complex,  with  maffy 
partial  forma.  Hemitropes  united  by  T ;  also  colnmnsr  and  granu- 
lar. CL  M,  perfect;  also  T,  forming  116*  24';  fracture  conchoidal 
to  splinterr.  H.-6  to  7;  0.-8*2  to  8*5.  Pelludd;  ritreouii 
Green  to  yellowish  srey. 
B.B.  fuses  and  twelia  to 
a  dark  brown  alag ;  after 
fndon  soluble  with  gela- 
tinixation  in  h.  add. 
C.C.:  27*4  alumina,  8*5 
iron  peroxide,  23*9  lime, 
88*8  ulica,  1*9  xrater. 
Shetland,Qlenel^inInTer> 
ness,  Tilquilly  m  Aber- 


Fl|^  469  (sp.  472). 


Fig.  460. 


Fli.46L 


deen,  in  gneiss;  in  amyg- 
daloid  in  Mull  and  Skye ;  in  granite  at  Cassencair  in  Kiikood* 
bright;  Arendal,  Dauphind,  Greenland,  the  Urals,  North  America. 
WithamiU  ^m  Qlencoe  is  a  red,  strongly  diehroic  Vsriety.  Pitd* 
VMtUiU  or  Memganut  SpidoU,  brownish  violet,  from  St  Ifarosl,  has 
20  per  cent  of  manganese  peroxide. 

474.  Alulnxtx  {OrthiU,  C$ritu),  t^i^+^Ai, 


Fig.  462.  Fig.  461 

OUiqva  vAmuMa,  C  66*.    e»P  (s)  70*  48',  P  (n)  71* ST,  -P(0 
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ff5'  i(f,  OP  (If),  P«  (r),  floPoo  (D.  Jf :  r  116',  Tiw  111"  21', 
T:  d  180"  18'.  OfUn  massiro  or  granular;  fracture  conchoidaL  H. 
-•6 :  O.  —3*4  to  8 '8.  Translucent  on  edges  ;  vitreous  to  resinous. 
Black  to  brown  or  greenish ;  streak  brownish  grey.  R  a  froths 
and  melts  to  a  brown  glass.  Gelatinous  with  h.  acid.  Cc. :  12  to 
18  alumina  with  peroxide  of  iron,  18  to  26  oxide  of  cerium  and 
lanthanum,  2  to  12  yttria,  4  to  20  protoxide  of  iron,  80  of  silica. 
Small  crystals  common  in  the  syenitic  granites  of  Scotiand  ;  as  at 
Lairg,  Boat  of  Garten  (fig.  488),  Aboyne,  and  CrlffeL  In  lime- 
stone at  Urquhart  (fi^.  462),  Greenland,  Hittero  and  Snarum, 
Thuringia,  Pennsylrama,  New  Jersey.  Orthite  (maiaive)  at  Finbo, 
Kragero,  and  Falun.  Cerine  (granular)  at  Biddarhyttan.  Pyr- 
orlhitg  has  carbonaceous  matter.     Bodenitd  is  a  variety. 

475.  Idoouase,  8(Ca,  ti[g)JSi  +  2^1Si . 

Pyramidal ;  P  (c)  74'  27'  (figs.  464  to  466).     CrystaU  ooP  (d). 


Fig.  461. 


Fig.  465. 


ooPco  (10,  P  (<?).  OP  (p),   Poo    (0)  56'  W,  c»P2  (/).    Prismatic 
striated;  also  granular;  fracture  uneven.     H.i-6'5;  P 

G.  —8*85  to  4.    Pellucid  ;  vitreous  to  resinous.     Brown,  /^^^^T^ 
preen,  yellow;  streak  wliite.     B.B.  fuses  easily,  with  <>— <N^ 
intumescence,  to  a  green  or 'brown  glass.      Partially 
Bol    in  h.    acid;   after  ignition  totally,  gelatinising. 
Cc. :  alumina  16,  peroxide  of  iron  7,  lime  84,  silica 
88.     Glen  Gairn  and  Qrathie,  Aberdeenshire,  in  lime- 
stone ;  Brondford,  Skyo ;  Wicklow  and  Donegal,  Ire- 
land ;   Egg^    Norway ;   Mussa,   Piedmont ;    Vesuvius ; 
Wilni  river,  near  Lake  Baikal  (fig.  468^ 
mark  is  azure-blue,  ttom  copper. 


Ud 


Fig.  466. 
Cyprine  tfom  Thele- 


Olivine  Group. 


6to7j  0.-8-2 to 


Fig.  467  (sp.  477). 


476.  FOBSTEBITB,  "Ag^  Si. 
Bight  prismatic.    Like  olivine  (sp.  478). 

8*8.  Vitreous  ;  transparent  White,  wax- 
>ellow,  greenish ;  streak  white.  C.a  : 
magnesia  57*1,  silica  42*86.  Vesuvius. 
SoftonilCf  red,  is  from  liossaohusetts. 

477.  Fatalitb,  ^'egSi. 
Bi^ht  prismatic  ;  n:n'  49*  86'  (fig.  467). 

Massive.  CL  rectangular.  Black,  green- 
bh,  or  brownish.  Aletallic  to  resinous  ; 
fracture  conchoidal ;  magnetic.  H.  —  6  '5 ; 
G. -4  to  4*1.  Cc  :  protoxide  of  iron 
70*5,  silica  29*5.  Mourue  Mountains, 
Ireland;  Fayal,  Azores. 

478.  Chrysolitb    {Olivine,     Feridote), 
(f  e,  ilg)^'i . 

Right    prismatic.      P  (e)    85"  16'  and 

139*  54' ;   middle  108*  80'.      ooP  (n)  180*  2*,  Poo  (rf)  76'  54',  2i^oo 

{k)  80'  58',  ooPoo  (Jf)  (fig.  468).      Also    massive.      CI  brachy- 

diagonal,    perfect;    fracture    conchoidal. 

H.-65  to   7;  0.-8*8  to  8*5.      Trans- 

parent;    vitreous.      Olive-green,    yellow, 

brown,   and  colourless.      B.B.    infusible. 

Soluble,  with  gelatinizing,  in  acids.    Cc. : 

47  magnesia,   12  protoxide    of  iron,    40 

silica.       Talisker   in    Skye,  Haalival   in 

Rum,  Elie  in  Fife,  Unkel  on  the   Rhine, 

Vesuvius,  Esneh  in  Egypt,  Brazil     Hya- 

losidtrile,  brown  and  yellow,  with  metalUo 

lustre  and  80  per  cent,  protoxide  of  iron, 

is  from  the  Kaiserstuhl  in  the  Breisgau. 

479.  Tephroits,  kn^'Si. 

Right  prismatio ;  granular,  with  rectangular  cleavages.  Ash- 
grey,  roflo-red.  Adamantine  ;  translucent  H.  -5*5  to  6  ;  G.  -  4 
to  4  1 .  C  &  :  protoxide  of  manganese  70  %  silica  29  '8.  Franklin 
and  Sparta  in  K ew  Jeney. 


Fig.  468  (sp.  478). 


480.  EirsBBLLiTB,  f^  +  tlnfii. 

Massive.  Grey,  brown,  green,  black.  GlbtonSBg ;  farittk 
H. -6*5;  G.-8  71.  Co.:  protoxide  of  iron  S5'5,  protoxidi  of 
manganese  85,  silica  29  '5.     Ilmenan,  Dannennora  in  Sweden. 

481.  MONTXCBLLITE,  Ca^i  +  ^ggSl. 

Right  prismatio.  P  (/)  110*  48^  and  9r  55'.  (»P  («)  98*  T,  »h 
(n)  138*  6',  f  oo  (*)  81*  57',  4^ •  (*)  120*  S*.  P2  (<)  141*  i7  ind  ST, 
oopoo  (b)  (fig.  469).  Vitreous.  Grey, 
yellowish  and  greenish,  and  white ; 
streak  white.  Translucent  H. -5 
to  5-5;  G.  -8  to  8*25.  Cc. :  lime  85, 
magnesia  21  "9,  protoxide  of  iron  5  *6, 
silica  87  *5.  SoL  in  L  acid,  gelatinis-  j 
ing.     Somma  (Milan). 

482.  Chomdsoditb    {ffutniU), 

Right  prismatic  P  middle  edge 
156*  88',  polar  edges  181*  84'  and 
54*  28'  (figs.  470  to  472).  Ciystala 
monoclinio  in  habit,  often  granular^ 
massive.  H. -6-5  ;  G. -815  to  3*25. 
Translucent ;  vitreous  to  resinous.  Yellow,  red,  brown,  ^reen,  aad 
black ;  streak  white.    B.B.  infusible.    Decomposed  by  aads.   Cei: 


Fig.  469  (spi  481). 


Fig.  470. 


Flg.4n. 


FIg.47SL 


silicate  of  magnesia,  with  2  to  8  of  fluorine.  Ftom  IlmestoBe  on 
Loch  Ness  (f);  Pargas,  Finland;  Gallsjd  and  Aker,  Sweden ;  Kev 
York ;  Sparta,  New  Jersey.     ffumiU,  from  Somma. 

483.  LiBVRiTB,  8(fe,  Ca)Jgi-i-9^i  +  ](l. 

Right  prismatio.    P  {o)  polar  edges  189*  SO'  and  lir  2r ;  a>P 

U2*  88',  Poo  (<f)  112*  49',  6dP2  (a)  106*  16'. .  Crystals  (fia.  124)  m 
long-prismatio  and  vertically  striated  ;  also  latuated,  columnar,  or 
fibrous;  brittle.  H. -5*5  to  6  ;  G. -3-9  to  4*2.  Opaque ;  resinotu 
or  imperfect  metallic.  Brownidi  or  ^peenish  black  ;'  streak  bkcL 
B.B.  fuses  easily  to  a  black  magnetic  globule.  Sol.  in  h.  acid, 
forming  a  yellow  jelly.  Cc  :  29*8  silica,  19*6  iron  peroxide,  U*S 
iron  protoxide,  .18 '7  lime,  and  2*2  water.  Rio  in  Elba,  Fessim, 
Kupferberg,  Rliode  Island,  and  Greenland. 

484.  CEBiTB(Ce,  ft)aSi  +  l3F. 

Hexagonal ;  OP;  ooP;  in  low  six-sided  prisma.  Generally  fiat- 
granular;  fracture  uneven,  splintery;  brittle.  H. -5*5;  0.-4*9 
to  5.  Translucent  on  the  rages ;  dull,  adamantine,  or  resivooa 
Clove-brown,  cherry-red,  or  pearl-grey.  SoL  in  h.  acid,  leaWng 
gelatinous  silica.  Cc:  20*5  silica,  73*5  protoxide  of  cerium  (vitb 
didymium  and  lanthanum),  and  6  ii-ater.  Bastnaea  near  Biddar- 
hyttan. 

485.  Galmei,  2nsSi  +  d. 

Right  prismatic,  and  hemimoiphic  ;  2i^  (P)  with  polar  edgei 

101*.  85'  and  182*  26',    odP  (rf)  108*  50^,  Poo  (o)  117*  14',  f«>  (?) 

128*  55'  (fig.  46) ;  common  form  o»Pao  (5),  o»P,  Poo.  Also 
columnar,  fibrous,  granular,  and  earthy.    CL  prismatio  along  oeP, 

very  perfect ;  along  Poo  perfect  H.  —  5  ;  G.  -  8  '8  to  8*5.  Truis- 
parent  to  translucent ;  vitreous  and  pearly.  Colourless  or  whitt, 
but  often  light  groy,  also  yellow,  green,  brown,  and  blue :  beoosaei 
electric  by  neat  B.  B.  decrepitates  slightly,  but  is  infusible  ;  vith 
cobalt  solution  blue  and  partly  grren  ;  readily  soluble  in  acids,  tad 

Slatinizca  Cc.  i  25  silica,  67*5  zinc  oxide,  and  7*5  water.  Wau- 
skhead,  Mendip  Hills,  Matlock,  Raibl  and  Bleibeig  in  CariBthl«, 
Aix-la-Chapelle,  Iserlohn,  Nerlxshinsk,  Pennsylvania,  Viigiaia 
Used  as  an  ore  of  zinc 

WlLLBMITE  GbOUF. 

486.  WiLLBMlTE,  tn^i. 

Rhombohednd ;  R  116*  1'.  CL  basal,  and  niamstie,  »R ; 
brittle  H.  -  5  -6  ;  G.  -  8  9  to  4  '2.  Wlute;  y«ll«w,  brown,  end  red. 
Vitreous  lustra.  Cc  :  oxide  of  ano  78,  aOioa  27.  Altenbex§ 
Liige,  Grtenland,  New  Jersey. 
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td7.  TB008TITE,  ^nSi+finS*i. 

Rhombohedral ;  R  116*.  CL  pritmatie,  (»P2 ;  brittle.  H.  -6-5  ; 
G.— 4*1.  As^MiniguB-groou^  grey,  and  reddish  brown.  Vitreoui. 
C.  e. :  oxide  of  zinc  58,  oxide  of  manganeae  13,  siliua  28.    New  Jerse  j. 

488.  Cx2mu>Lm  (l^bitn)  Si. 

Right  priamatio;  wP  116*  18'.  Form  ooP,  P,  ooi^oo.  H.-5; 
0.-6*2.  Red-brown.  CI.  priamatic ;  f^endent  on  P.  Sontheni 
Chili 

489.  Phinacitk,  Cfl^i. 

Hexagonal  and  tetartohedral ;  R  {p)  116*  36'  (fig.  478).  Crystals 
It,  ooP2,  |P2.  .Twins  with 
parallel  axes,  and  intersecting. 
CI.  R,  and  obP2  ;  fracture  con- 
ehoidal  H.-7-6  to  8;  G.- 
2*97.  Transparent  or  trana- 
Inoent;  ritreoaa  Colonrleaa, 
and  wine-yellow  or  brown  when 
frvab,  bat  colour  aoon  lost  on 


B.B.  infuaible;  not 

fleeted  by  acids.    C.  c :  glucina 

45*8,  ailiea  54*2.      Framont  in 

Alsace,    Takoraya     in  <  Urala, 

Hiaak,  Durango  in  Mexico. 

490.  DiOETASx,  CnSi  +  £E. 
Hexagonal    and    rhombohe- 
dral ;   R  125*  54',  -  2R  (r)  96*  „     -.,  ,       .«,, 

23',    »P2,  -  2RJ  (a)  (fig.   474).  "«*  *''  W-  489). 

CI.  R,  perfect ;  brittle.     H.  -5  ;  0.-8*2  to  8*8.     Tranaparent  or 
translacent;  Titreoua.      Emerald-green,  rarely  rerdigria-groen  or 

blackiah  green ;  atreak  sreen.      Cc.  :  887 

ailiea,  50  copper  protoxide,  and  11 D  water. 

Altyn-TUbeh  in  the  Kirghia  Steppe,  Hurosh- 

naya,  Copiapo. 

491.  Chstsooolla,  6Bi^i+^. 
Botryoidal  or  inyeating  ;  brittle ;  fhicture 

conchoidaL  H.  -2  to  8;  G.  - 2  to  2*8.  Trans- 
lacent ;  reainoaa.  Verdigris-  to  emerald-green 
or  azare-blue  ;  streak  greenish  white.  C.c. : 
34  '83  silica,  44  '94  copper  protoxide,  and  20  -28 
water.  Leadhilla,  Lackentyre  in  Kirkcud- 
bright, Cornwall,  Saxony,  Hnngary,  Spain, 
Unila,  Australia.  Chili. 

492.  BoaosLOVBUTB  {KujvfMlau), 
liaasire;  fracture  conchoidal;  brittle.  H.  — 

4  to  5  ;  0.  -  2  *56.     Sky-  to  ultramarine-blue ; 

atreak  amalt-blae,  and  ahining.  A  ailicate  of 
eopMr,  with  45*5  per  cent  copper  oxide.  Schapbaoh  Valley  in 
BMen,  BogoaloTBk  in  the  Urala.     DtmidowiU  may  be  the  Ame. 

OAmHXT  Group. 

493.  GARMrr,  l^'i,^-SSL 

Cubic  ;  most  common  forma  odQ  and  202  (figi.  88.  40,  60,  475). 
Alao  granular.  CI.  dodecahedial ;  fracture  concnoidal,  or  aplintexy. 
H.-6'5  to  7*5;  G.-8'5  to  4-8.  Pellucid; 
Titreoua  or  resinoua.  Rarely  colourleaa  or 
white ;  generally  red,  brown,  black,  green,  or 
yellow.  B.  B.  in  general  fuaea  to  a  glaaa,  black 
or  grey  in  thoae  containing  much  iron,  green 
or  brown  in  the  othera,  and  often  magnetic; 
imperfectly  aoluble  in  h.  acid.  C.e.  ex- 
oeedingly  Tariable,  but  generally  forming  two 
■eriea,  according  aa  R,0,  ia  chiefly  alumina' or 
chiefly  iron  peroxide  ;  and  these  are  again 
divided  according  aa   RO.  ia    more   eapecially 


Fig.  474  (ap.  490). 


Fig.  475. 
^  .         .    lime,   iron    pro- 

toxide, magneaia,''or  a  aimilar  baae.     The  more'important  Tarietiea 


(1)  Liffu- Alumina  Oanut,  Ca,5i,+'A!lSi,  with  40  ailiea,  28 
alumina,  and  87  lime.     To  thia  aubdiviaion  belong — 

(a)  Water  (7am«<.— Colourleea  to  white.  Craig  Hohr,  Aberdeen ; 
Thelemark  in  Norway. 

(ft)  Onmular.  — Oliye-  to  gooeeberry-green.  Craig  Mohr ;  WUui 
iiTer ;  America. 

(c)  Cinnamon  iStona.~Hyacinth-red  to  orange-yellow.  Glen 
Cewn  (Abodeen),  Allt  Gonolan  and  Ord  Ban  (Inverneaa),  Ceylon, 
ATermland.  MamanMomte,  from  Kimito  (Finland),  ia  Uie  aame. 
Thia  yariety  when  poliahed  is  often  aold  aa  HvaeintK 

(d)  Common  Lime  (7am«(.— Here  one  half  of  the  alumina  ia 
foplaoed  by  iron  peroxide.  Coloura  red,  brown,  yellow.  Piedmont, 
VeaaTina,  the  Urala. 

(2)  Maffnena-Alumina  Oanui  ;  RO  chiefly  magneaia.     ArendaL 


(9)  JfangancM-Alumina  Oamd;  RO-MnO;  reddiah-brown. 
Speaaart  (BaTaria),  Sweden. 

(4)  Magrusia-Iron'Lime-Alumina  Oamet,  Pyrope. — ^Colour  port* 
wine  to  purplish  red.     Elie  in  Fife,  Z6blitx  in  Saxony,  Bohemia. 

(5)  Iron- Alumina  Oamet,  Almandine,  KobU  (7ar»c/.~Colum- 
bine-rcd,  inclining  to  riolet,  blood-rod,  and  reddish  brown. 
Common  in  mica-alate,  gneiaa,  and  granite.  Shetland,  Roaa, 
Inrerneaa,  Aberdeen,  Falun,  Arendal,  Tyrol,  the  Urals,  North 
America,  Pegu,  and  Ceylon. 

{t)  Limo-Chrome-Alumina  Qamet,  Ca,Si,  +  ('6r,  'Al)Si,  UwarO' 
wite.  Emerald-green;  with  22  per  cent  chrome  oxide.  Biaaersk 
and  Eyahtimak  in  the  Urala,  Incua,  and  California. 

(7)  Lime  and  Iron  Oamet,  Ca^L+^t,  Si .    Thia  includes— 

(a)  Common  Iron-Oametf  JRotKojUe,  ^/2oeAroit«.— Snbtranalucent 
or  opaque.  Green,  brown,  yellow,  or  black;  with  white,  grey,  or 
yellow  atreak.     Sweden  and  ArendaL 

{b)  Jfa^antta:— Black;  opaque;  in  thin  aplinters  tranalucent ; 
atreak  grey  ;  alightly  magnetic.  Albano  near  Fraaeati,  Veauviuay 
France,  Lappmark. 

(c)  Co2opAont<e.— Tellowiah-brown  to  pitch-black,  alao  yellow  or 
red;  resinoua  ;  streak  white.     0.  —  8'43.     ArendaL 

The  red  varieties,  when  cut  en  eaboehon,  are  termed  Carbunelee, 

494.  AzixiTB,  (Jii,  "&)  §i  +  2(Ca,  fe)^i 

Anorthic.  Cryatala  unaymmetricaL  u  :  P  135*  31' ;  u:r  115* 
S8'.  P:r  184*  45'  (figa.  136,  137).  CL  distinct  along  planea  trun- 
cating the  sharp  edgea  between  P  and  u  andP  and  r.  H.  —  6*5 
to  7 ;  G.  -  3  '2  to  3  -3.  Pellucid ;  Tit^oua.  Cloye-brown,  inclining  to 
smoke-grey  or  plum-blna ;  but  often  cinnamon-brown  in  one  dircc* 
tion,  dark  riolet-blue  in  a  aecond,  and  pale  oliye-green  in  a  third 
{Iri^roism).  B.B.  coloura  flame  green ;  mtameacea,  and  fuses  easily 
to  a  dark  green  glass,  becominf||  b&ck  in  the  ox.  flame  ;  not  sol.  in  h. 
acid  till  after  ignition,  when  it  ^elatinixea  C.c:  45*9  silica,  5*9 
boracic  add,  17*5  alumina,  9*8  iron  (with  manganese)  protoxide,' 
and  21*4  lime.  Botallack  and  other  minea  in  Cornwall,  Bourg 
d'Oiaana  in  Dauphin^,  Eonnberg,  Arendal,  Nordmark  in  Sweden, 
Pyreneea,  St  Gotthar4,  Tyrol,  Thorn  in  Saxony,  Urala,  and  North 
America. 

495.  Danbv&itb  (0^  %')  2^i. 

Right  prismatic.  o.P(/)  122'  52^,  ooft  («)  94*  52',  Poo  (d)  97* 
7',  if  00  (w)  54*  58^,  OP  (c),  P  (o),  2h  (r),    ooPoo  (a),  oop4  («). 


) 
j 

Fig.  476. 

CL  baaal ;  fracture  uneren  to  subconehoidal ;  ritreous  to  greasr 
lustre.  H.  -  7  to  7'  5  ;  0.  -  2  -986  to  3  021.  Pale  yellow  to  raddiah 
brown. ' .  Tranalucent ;  brittle.  C.  c. :  22  '76  lime,  28  '46  boracic  acid, 
48-76  silica.     Danbury  in  Connecticut,  Riuaell  in  New  York. 

HXLTlKk  Orox;p. 

496.  HxLTiHi,  MnS  +  8RaSi. 

Cubic  and  tetrahedraL  ^  <>'  f  "  T  ^^'  **  "^  ^^  ^^  '™' 
bedded  or  attached.  CL  octahedraL  H.-6  to  6'5 ;  G.-8'l  to 
8 '8.  Tranalucent  on  the  edgea;  resinoua.  Wax-yellow,  aiakin- 
green,  or  yellowiah  brown.  B.  B.  in  the  red.  flame  fasea  with  in- 
tumeacenee  to  a  yellow  obscure  pearl ;  aoL  in  h.  acid,  erolTing 
sulphuretted  hydrogen,  and  gelatinixea  C.  c. :  34  silica,  10  glucina, 
8  iron  protoxide,  43  mangai  eae  protoxide,  and  5  sulphur.  Schwan* 
enberg  in  Saxony,  and  near  liodum  in  Norway. 

497.  DAKAUTX,3^'i-i-ZnS. 

Cubic  In  octahedra,  with  striated  dodecahedral  planes.  H.-6'5 
to  6  ;  G.  -8 -43.  Vitreons  to  resinous.  Flesh-rod  to  grey  ;  streak 
lighter.  Tranalucent ;  brittle.  C.c  :  protoxide  of  iron  29,  of 
manganeae  6 '5,  of  zino  19,  ailiea  81*5,  aulphur  5*5.  Rockport 
in  Masaachuaetta. 

498.  EvLTTiKS,  ^i^'i,. 

Cubic  and  tetrahedraL  ?5?and-?5?.    The  eryatali   (fig.    66) 

email,  and  often  with  curved  facea  ;  fracture  conchoidaL  H.  —  4*5 
to  5;  G. -5'9  to  6*1.  Tranaparent  and  tranalucent ;  adamantine. 
Clove-brown,  yellow,  grey,  or  white;  atreak  white  or  grey.  Co.: 
16 '2  ailiea  and  83*8  bumuth  peroxide  Schneebeig  and  BriUm** 
dorf  near  Freiberg. 


Fig.  477. 


Fig.  478. 


Fig.  479. 
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SoAPOLm  Group. 

499.  BixooLms,  b\  3^1,  iU,  9ffi. 

PTTtmidftL  P  102"  54';  oopoo  ;  OP;  P,  and  other  faces  aA  in  fig. 
480,  manj  of  the  faces  being  alternately  hemihedral  H. -6*5 
to6;0.-8'98.  Vitreous.  Grey  to  roac-red.  Translucent ;  very 
brittle.  Cc:  slumina  21 '5,  lime  32*4,  soda  3*3,  silica  40*5. 
B.B.  fiiMf  to  a  white  enamel;  gelatinizes  with  acids.     Somma. 


P.g.  480  (sp.  499). 


Fig.  481  (up.  600). 


ng.  482  (sp.  601). 

also   mossiye.     CL 
-2-6  to  2-8.     Trans- 


600.  Meiokxtb,  6(0a,  ^a),  i^,  9§i. 

I^midal.  P  (o)  63*  42^;  Pco  (0;  »P  (a);  ooP  (fi)  (fig.  481). 
CI.  macrodii^naL  H.  -  5  5  'to  6 ;  G.  -  2  6 
to  274.  Vitreous.  Colourless  or  white. 
Transparent.  Much  cracked.  Cc.:  31*9 
alumina,  26-2  lime,  41*9  silica.  Gelatinizes 
in  acids.     Somma. 

601.  MizzoNiTE,  6(Ca,  ^),  4:^1,  15Si. 
Pyramidal ;  P  64*  4'  (fig.  482).     Similar  to 

meionita.  Cc. :  alumina  23*8,  lime  8 '8, 
coda  9*8,  silica  64*7.  Insoluble  in  h.  acid. 
Somma. 

602.  ScAPOLiTX,  3(iia,  ]!^)§i +':^l2Si| 
Pyramidal     P   68*  42' ;   ooPoo  ;    P  ;    ooP 

ooPoo,  perfect;  and  wP.  H.  «5  to  5*5;  G. 
parent  or  tranriuoe'  '  ;  vitreous,  pearly,  or  resinous.  Colourless,  but 
ulso  pale  grey,  green,  yellow,  or  red.  R  B.  melts  with  efiervescence 
1}  a  yesicular  glass;  in  the  closed  tube  may  show  traces  of  fluorine; 
^nth  solution  of  cobalt  becomes  blue.  SoL  in  h.  acid.  Cc:  49 
LiUca,  28  alumina  Twith  iron  peroxide),  and  23  lime  (with  soda). 
Tiree  (Scotland),  ^.rendal,  Tunaberg,  Pargas,  Massachusetts,  and 
New  York.  Known  by  its  rectangular  cleavage,  resinous  lustre  on 
fractured  surfaces,  and  action  B.  B,     Dipyre^  r  64*  4',  is  a  variety. 

608.  HXLLILITE  {EumholdtiliU),  2(Ca,  S[g)Si,  +  (Al,  ¥e)Si . 

Pyramidal  P  65*  30';  OP;  odPoo.  a.  basal,  perfect  H.-6 
to  6*6;  G.  -2-91  to  2*95.  Translucent  on  edges  ;  vitreous  to  resin- 
ous. Honey-yellow,  orango-brown,  and  yellowish  white.  Co.: 
32  lima,  7  mo^esia,  9  alumina,  7  iron  peroxide,  40  silica.  Capo 
di  Bove,  and  Vesuvius. 

604.  Oehlenite,  (Ca,  ^e),§i -I- f^,  ^e)Si . 

Pyramidal  P.  59* ;  OP;  ooPoo  ;  ooP8;  2P.  CI  basal  H.-6-6 
to  6;  G.  —  2-0  to  8*1.  Translucent  on  edges.  Dull  resinous. 
Mountain*,  Icok-,  or  olive-green,  and  liver-brown.  Cc:  22 
alumina,  6  iron  peroxide,  35  lime,  4  magnesia,  81  '4  silica.  Mon- 
zoni  in  the  Fassa  Valley. 

Nbphelinb  Group. 

605.  Lsucrrs,  '£l,  'di, + Mi . 

Pyramidal  Combination  of  the  ditetragonal  pyramid  (0  with  the 
tetragonal  pyramid'oX  &<^<1  ^^^  (v)  ^^^^  ooP(in).  Hemitropes  united 


Fig.  488.  Fig.  484. 

by  (tt).  Fracture  conchoidal  H.  -  6  '6  to  6;  G.  -  2 -4  to  2  '6.  Trans- 
parent to  tran^ncent  on  the  edges;  vitreous,  inclining  to  resinous. 
Coloorleas,  but  greyish,  yellowish,  or  reddish  white ;  streak  white. 
B.&   inftuibla :  with  oobalt  lolaaoii  beoumes  bluet     Sol  in  h. 


acid,  without  gelatinizing.  Cc:  54*9  silica,  23*8  alumina,  and 
21  '6  potash.  Abundant  in  the  lavas  of  Vesuvius,  the  tufas  near 
Rome,  and  the  peperino  of  Albano ;  also  at  the  Kaiserstuhl,  and 
near  Lake  Laach.  Readily  distinguished  from  analcime  by  ita  in- 
fusibility,  and  by  never  showing  faces  of  the  cube 

606.  Nbphiline  {ElmolUe),  *AiSi-H4(2fei,.*)gi. 

Hexagonal  P  88*  10'.  ooP,  OP,  P  common  ;  also  fig.  486. 
Crystals  imbedded,  or  in  druses  ;  also 
massive-granular;  fracture  conchoidal, 
or  uneven.  H. -6*6  to  6;  G. -2*68 
to  2*64.  Transparent  or  translucent ; 
vitreous  and  resinous.  Colourless  or 
white  (nepheline) ;  or  opaque,  dull 
resinous,  and  green,  red,  or  brown 
(eheolite).  B.B.  melts  difficultly 
(nepheline),  or  easily  with  slight  effer- 
vescence (eleolite),  into  a  vesicular 
glass.  Sol  and  gelatinizes  in  h.  acid. 
Lc:  41*2  silica,  35*3  alumina,  17 
soda,  6*5  potash.  Nepheline  at  Monte 
Somma,  (Japo  di  Bove,  Katzenbuckel 
in  the  Odenwald,  Aussig,  and  Lusatia. 
Ebeolite  in  the  zircon  syenite  at  Laur-  p.     ^g^ 

vig,  Fredriksvarn,  Brevig,  and  Miosk.  ^ 

Davine,  with  ^P  61*  46',  seems  only  a  variety;  as  also  Oaneri- 
niUt  bright  blue,  and  with  some  carbonate  of  lime. 

607.  MiOROSOMMiTB,  ftSi  +  AlSi  +  NaQ . 

Hexagonal.  ooP  ;  OP;  ooP2;  ooP|.  CI  ooP.  H. -6  ;  0.-2*43 
to  2*58.     Colourless  to  yellow;  lustre  silky.     Somma  and  Vesuvius. 

608.  SODALITE,  3('A'lSi  +  i^i)  +  Naa. 

Cubic  ;  ooO,  and  fig:  486  ;  generally  distorted ;  also  massive  and 
granular.  CI.  ooO  ;  fracture 
conchoidal  or  uneven.  H.  — 
6  -5 ;  G.  -  2  -18  to  2  29.  Trans- 
lucent; vitreous.  White,  grey, 
and  rarely  green  or  blue.  Cc: 
87  silica,  31*8  alumina,  19*2 
soda,  4  '7  sodium,  and  7  '3  chlo- 
rine. Greenland,  Vesuvius, 
Ilmen  Hills,  Fredriksviim,  and 
Litchfield  in  Maine. 

509.  KosEAN,  3('^§i  +  ^§i) 

Cubic  ;  and  granular.  H.  — 
5*5;  G.  -2-28  to  2*40.  Trans- 
lucent ;  vitreous  to  resinous. 
Ash  or  yellowish  grey,  sometimes  blue,  browir,  or  black.  Cc:  80 
silica,  31  alumina,  26  soda,  and  8  sulphuric  acid.  Lake  Laach, 
and  Rieden  near  Andemach.  on  the  Rhine.  Occurs  in  phonoUtes, 
in  minute  crystals. 

610.  Hautne,  2('AlSi  +  J^S*i)  +  CaS'. 

Cubic;  ehiefly  o»0  ;  also  fig.  487;  but  more  common  in  grains. 
CI  ooO.  H.  -6  to  5*5;  O.  -2*4  to  2*5.  Semitrausparent  or  tran» 
lucent;  vitrcsus  or  resinous.  Azur«-  or 
sky-blue;  streak  bluish  white.  Cc:  84*2 
silica,  23*5  alumina,  11*5  soda,  4*3  potash, 
10*4  lime,  and  11*1  sulphuric  acid.  Vesu- 
vius, Mount  Vultur  near  Melfi,  the  Cam- 
pagna  of  Rome,  and  Kiedermendig  near  | 
Andemach. 

611.  Lapis-Lazuli. 

Cubic  ;  Goo  ;  generally  massive,  granu- 
lar. H.-6-6;  (5.-2*38  to  2*41  Trana- 
lucent  on  edges;  dull  resinous  or  vitreous.  Ultramarine,  or 
azura-blue;  straak  light  blue.  B.B.  fuses  readily  to  a  white 
porous  glass.  In  h.  acid  the  powder  is  dissolved  and  gelatinizes, 
evolving  sulphuratted  hydrogen.  Cc:  45 '60  silica,  6*89  sol- 
phurio  acid,  31*76  alumina,  9*09  soda,  3*52  lime,  0*86  iron,  0*42 
chlorine,  0*95  sulphur,  0  12  water.  Near  Lake  Baikal,  China, 
Tibet,  Tartary,  Monte  Somma,  and  Chill  It  is  used  for  ornamen- 
tal purposes,  and  in  the  preparation  of  ultramarine  The  ookmi 
both  in  it  and  hauyne  seems  due  to  some  compound  of  sulphiir 
with  sodium  and  iron. 

• 

Mica  Oroup« 

512.   BlOTiTB  {ilafftutia-Jfica),  '^j&l^  +  iiig,  %  *e)^i,. 

Oblique  prismatic,  C  89»  59'.  OP  (c),  98'  41'  P,(m),  -|P  («) 
ooP«ao  (J),  f «  (r),  - 1 P«8  («).  CI  basal,  perfect;  secUle ;  thin  pUte 
elastic  H.  »2>5  to  8;  G.  -2*85  to  2*9.  Trans£^ient,  but  often  on! 

Digitized  by  VjOOQIC 


Fig.  486  (sp.  608)L 


Fig.  487  (sp.  510). 
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fai  T«7  tiiin 
geoM 


with  diTW- 

brown,  or  black; 

Streak  ffreenish  grev  of  white.     B.  B.  difficultly  fusible  to  a  grev  or 

black  gUua.    Completelj  foL  ia  concentrated  &  add,  Icaring  white 


wj  thin  blatei.  Gentmllr  aniazal,  loiiieti 
-56*.  MetalUo,  pearly.  Uiually  dark  green, 
c  gnniish  grey  or  white.     B.  B.  difficultly  f  ui 


"  '  if' 


fig.  48a.  Fig.  489. 

peaily  plates  of  silica.  Co. :  89  silica,  17  alumina,  1 0  iron  protoxide, 
lomagnesia,  9  potash.  Hillswick,  Shetland,  in  gneiss;  Sutherland,- 
RosH,  fnTerneas,  in  limestone;  Skyeand  Fife  in  tra^);  Pargas,  Boden- 
maifl^  Greenland,  Kew  York.    Ruhellan  is  a  decomposed  rariety. 

618.  Hauohtonit«,  (*^*'e)Si+(^e,  4)^1. 

Oblique  prismatic.  CL  basal,  perfect  H.- 8;  0.-8*1.  Vitreous 
to  adamanono.  Chocolate-brown  to  black.  Weathers  pale  green 
and  ochxy.  Difficultly  soluble  in  scida.  B.B.  fused  with  difficulty 
to  a  highly  magaetio  bead.  Ca :  silica  86,  alumina  18,  ferric  oxide 
4*5,  ferrous  oxide  18,  msgnesia  9,  potash  8,  water  8.  Comrnoo  in 
the  granites  of  Scotland.     Black  Forest,  Harzburg,  Tyrberger. 

514.  Lbpidomslavx,  (^1,^'e)  &  +  (^e^  ^)^i. 

Oblique  prismatic.  CI.  basal,  perfect ;  brittle.  H.  -8;  C.  -2*97. 
Vitreous;  transparent  to  opaque.  Rich  brown  to  raven  blajk. 
B.  B.  fuses  easily  to  a  black  leebly-nuignetio  bead.  Sol  in  h. 
acid,  leaTinpr  pesrly  scales  of  silica.  Co. :  87  silica,  17  alumina,  24 
iron  peroxide^  8  protoxide  of  iron,  8  potaah,  10  magnesia,  4  water. 
Barely  in  eneiss,  Scotland ;  common  m  granite,  Ireland ;  and  Fers- 
berg,  Sweaen. 

516.  Anokite,  12Mg,  €^A,tk,  IsSi. 

Oblique  prismatic,  o  :m  98*  42^.  Form  «,  fit,  o,  (  (tee  fig.  488); 
divergence  of  optic  axes  12*  to  16*.  Monroe  (New  York),  Lake  Baikal 

516.  Fhumopits,  (|lts+|lt')Sis. 

Oblique  prismatic  OF  (c),  F  (m),  -  JP  (o),  odPoo  {h).  exm  98*  80^ 
to  99*.  CL  basal,  perfect  H.-2'5  to  8;  0.-275  to  2-97.  Pearly 
to  aubmetallic.  Yellowish  brown  with  copper-like  reflexion;  also 
green,  white,  and  colourless.  Transparent  Divergence  of  optio 
axes  8*  to  20*.  Co.:  14  alumina,  2  protoxide  of  iron,  28  mag- 
nesia, 8*6  potash,  2*57  fluorine,  41  silica.  B.B.  whitens,  and  fuses 
on  edges.  Deconip<»ed  by  a  acid,  leaving  the  silica  in  scales. 
Fargas  (Finland),  Fassa  Vallev,  New  York,  Canada,  Ceylon.  Char- 
acteristic of  serpentine  and  of -dolomitic  limeatonea 

517.  ZlNirWALDITE. 

Oblique  prismatic.  Forms  as  in  figs.  490,  491;  slso  2Poo  {S)  ind 
ZVZ  («).  m  :  c  98*  to  99*.  Divergence  of  optic  axes  66*.  0.  - 
a  "82  to  8*2.     Cc  similar  to  muscovite  (sp.  519),  but  ^ith  4  to 


Fig.  490.  Fig.  491. 

8  fluorine,  2  to  6  lithia,  and  traces  of  rubidium,  c«siuro,  and  thal- 
lium. Altenberg  and  Zinnwald,  St  Just  and  Trewavas  in  Cornwall 
CryophylliU  from  Cape  Ann  in  Massachusetts  is  similar. 

518.  LspiDOLirK. 

Oblique  prismatic  Forms  like  muscovite.  Divergence  of  optio 
axes  50r  to  77*.  a.  basal,  perfect  H.  -2*6  to  4;  0.  -2*84  to  8. 
Often  massive;  scaly  granular,  coarse  or  fine.  Lustre  pearly.  Colour 
roee-red,  violet,  lilac,  yellow,  greyish  white.  Contains  5  to  6  per 
cent  lithia,  with  rubidium,  casium,  and  thallium,  also  fluorine. 
B.  B.  colours  flame  rod.  Moume  Mountains,  Rotena  (Moravia),  Ut« 
(Sweden),  Ekaterinburg,  Maine 

519.  Muscovite  (J/itfowy-ffZasj),  8'A1Si+ Mi. 

Bight  prismatic,  with  monoclinio  habit    OP  (c) ;  ooF  {M)\  ooPoo 
(J);  P  (fA);  2P««  (y).     odP  neariy  120*.     Twin-face  c     CL  basal, 
perfect;  elastic      Angle  of  optic  di- 
vergence from  44*  to  77*.     MetalUc. 
pearly.      Colouriess,    and   tinned    of 
various  shades  to  black.    B.B.  fuses  to 
an  opaque  enamel.     Not  affected  by 
tcidsL     Cc:  86-6  alumina,  11*8  pot- 
ash. 46-1  sUica,  4*6  water,  with  traces  ,  ^ 
^flMtee.      Shetland,  Loch  Glass  In  flntherUnd,  Qlea  Skiag 
UkjSS^U  iiusha.  in  itangth)  «»d  Stmaj  Bridge  In  Boas,  Aber- 


deen,  Cornwall,  St  (}otthafd,  Norway.  Sweden,  Siberia.  CiysUls 
over  a  yard  in  diameter  in  China,  where  it  is  used  for  windows* 
FwhiU,  bright  green,  hss  6  per  cent  of  chrome  oxide.  Margaro- 
diU  contsins  4  to  6  water.     GilbtrtUe,  Cornwall  may  be  diflereni 

620.  Paraookitb  {Soda-Mica),  S'^'i,  +  (2^a,  i(^)Si . 
Massive;  foliated.    Lustre  pearly.    H. -2*5  to  8;  0.-2-78  to 2-9. 

Yellowish,  greyish,  and  greenish.  Cc:  40*1  tilumin^  61  sods. 
47-75  silica,  4-6  water.    Monte  Campione,  St  <;otthard. 

621.  SAMBBBRaBaiTB  {BaryUt-Jfiea), 

White  minute  sealed  aggregates.  G. -2-894.  Cc:  80-2alumins. 
4-9  magnesia,  6-9  baryta,  f-6  potaah,  42-6  silica.  4'48  water. 
Pfitsch  Valley  in  T^rol,  and  the  dwlss  Alps. 

622.  Maroabitb  (Xims-ifiai). 

Right  prismatic  CL  basal  perfect  H.  -85  to  4-6;  O.  -2-99  iO 
3-1.  Ljistre  of  cL  pearly.  Lateral  planes,  vitreous.  Snow-white, 
reddisfwhite,  and  pearl-groy.  Lamina  brittle  Optio  axial 
angle  109*  to  129*.  6.c :  51  -2  alumina.  11-6  lime,  2*6  soda,  80-1 
silica,  and  4  '5  water.  Greiner  in  Tyrol,  Naxos,  Asia  Minor,  Greece 
Pennsylvania,  North  Caroline     IHphaniU  is  similar.t 

528.  Edprtlutb  (i^ + 0)Sh + 1^  • 

Like  muscovite,  but  lamina  not  easily  separable.  H.  -  8 -6  to  4  '6? 
G.-2-88  to  8.  Lustre  of  cl  pcsrly  to  adamantine  White  to 
colourless.  Transparent  to  opaque  Lsminn  brittle  Optie  axis! 
angle  714*.  Cc:  alumina  42'3,  lime  1'6,  potash  8-2,  soda  6-9, 
silica  41  *6,  water  5-5.     Unionville  in  Pennsylvania. 

524.  Clihtomitb,  (|ft,  +  |^)aSi4  ifi. 

Oblique  prismatic;  in  hexagonal  tables,  or  massive  foliated.  CL 
jasal.  perfect  H. -5  to  5-5;  G. -3-15.  Translucent ;  ;iearly  to 
metallic  on  the  cleavage  Angle  of  the  optic  axea  3  to  1 8  . 
Reddish  brown  to  yellow.  Cc:  39-7  alumina,  21-1  magnesw,  IS'l 
lime,  19-2  silica,  2  protoxide  of  iron,  4-9  water.  Amity  and  Wer- 
wide  in  New  York.     BrandisiU  is  similar. 

525.  XANTHOPBTLLrrB.  _    ,, 

Obliq  le  prismetic,  0  about  90*.  Crystslline  aggregates.  Radiate 
kmellar.  H.  -  4  *5  to  6 ;  G.  -  8  -1.  Luatre  pearly.  Colour  yellow  ish 
to  coppci-red.  Angle  of  optic  axes  0*  to  20*.  Cc :  alumina  48-6, 
lime  18,  msgnesia  17-5,  silua  16*9,  wator  5-L     Zlatoust 

526.  Chlobitoid,  MH  i&ilflE  .       ^     ^     , 
Right    prismatic;   in    foliated    crystsls;    brittle     CL    baaaL 

Lustre  greasy  to  pearly.  H.  -5-6  to  6  ,  G.  -8-52  to  856.  Daric 
ffreen  ;  atreak  greenish  white  Cc :  40  alumina,  27  protoxide  of 
iron.  25  silica,  7  wator.  B.B.  infusible,  but  becomes  msgneUc 
Decomposed  by  e  acii.  HiUswick  in  Shetlsnd,  Pregratten  in 
Tyrol,  HkAteiinburg,  Canada. 

627.  Masokitb.  ^  ^^  _ 
Broad  plates,     tt -6-5;  0.-868.    Grey-gieen.     Streak  grey. 

Pearly  to  vitreoue  Cc:  26-4  alumin^  19  peroxide  of  iron,  16  7 
protoxide  of  iron,  82-68  -Qica,  4-5  water.  Middletown  in  Rhode 
Island. 

628.  OTTRBLiTS,'A^aSi,+«(^e,  an)Si  +  3H. 

Thin  hexagonal  tablee  CL  parallel  to  the  prismatic  faces.  H.  - 
5*6;  G.  — 4*4.  Translucent;  vitreous.  Greenibh  or  blackish  grey. 
Cc':  24 '8  alumina,  16*8  protoxide  of  iron,  11 '1  protoxide  ol 
manganese,  43-4  silica,  6-65  water.  Ottres  in  the  Ardennes 
(Luxemburg),  Asto  in  the  Pyrenees,  Ebnat  in  Bavaria,  Newi>ort 
(Rhode  Island),  Vardhos  (Greece). 

629.  Ptbosmaiitb,  7tl^i^  RCla+sa. 

HexagonaL  P 101*  84';  cryatoL  »r,  OP;  tabular;  also  granular, 
a.  basal,  perfect ;  britde  H.  -4  to  4-5  ;  G.  -8  to  8*2.  Trans- 
lucent to  opaque;  resinous,  or  metallic-pearly.  Liver-brown  to 
olive-green.  C.c. :  85  -5  silica,  27  -6  iron  protoxide,  21  -5  mansanese 
protoxide,  8  chlorile  ol  iron  or  manganese,  and  7-5  water.  Hold- 
mark  in  Sweden. 

530.  AsiBOFHTLLrrx,  (R«  ^)S^i 


Fig.  492. 


Right  prismatic,  with  oblique  habit  In  long  tobular  prisms^ 
and  in  stollato  groupe  CL  basal,  perfect  H.-3-6;  0.-8*88. 
Submetollic  to  pearly.  Tombac  brown  to  gaM-yellow.  Pellucid. 
Axial  divergence  118  to  124*.  C  c :  peroxide  of  iron  9  -8,  jprotoxide 
23-6,  protoxide  of  mauffaneso  10,  soda  3*9,  potash  6-9,  titanic  acid 
7*90,  silica  89*2.     Brevig,  £1  Paso  in  Colorado. 

Chlobiib  Group. 

681.  Chlobitb,  2ilSi  +  ll^  +  8£E. 

HexagonaL  P  106*  50^;  crystals  tabular  of  OP,  ooP  or  OP,  P 
(fiff.  498):    often  in  comb-like   or  other  groups; 

generally  foliated  and  scaly.    H.  - 1  to  1-5;  G.  -  2  78   <5 r^ 

to  2*96.     Leek-green  to  blackiah    green;    streak    ^        t'^ 
greenish  grey.       Cc  j  21   alumina,   20  protoxide      ^.     ^ 
of  iron,  magnesia  18,  siUca  24,  water  11.       Tarf-      '7' *"' 
side,  Bute,  and  Jnia  in  Scotland.    Cornwall,  Cnmberland,  Wali^ 
Fana  Valley,  Urak  Amerioi, 
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682.  PxHNiNi,  4AgSi  +  A&^l  +  6i9E. 

Heza«onal,  rhonibolittdnl ;  B  66*  28'.  CiTstalt  chiefly  rvry  acuta 
rbombohedroiiB,  irith  or  without  the  hue.  Lostre  resinoaa.  H.  — 
2  to  8;  O.  - 2 -6  to  2 77.  Streak  greenUh  white.  B.  B.  ezfoliatea, 
beeomea  white,  and  ftisea  on  the  edgea  to  a  white  enamel.  Com« 
pletely  aoL  in  warm  a.  acid.  Co.:  88*6  ailica,  14*4  alnmina, 
80*4  magnesia,  and  12*6  water:  bnt  with  6  to  6  iron  protoxide  re- 
placing magneaiA.  Soalpa  in  Harria,  Glen  Lochy  in  Perthahire, 
Zermatt  in  Yalaia,  TttoI,  Ala  di  Stnra  in  Piedmont,  MauUon 
in  the  Pyrenees.  LtwkUnb&rgiU  is  the  same.  KdmmtreriU,  with 
6  to  8  chromium  sesquiozide,  is  violet-blue  or  green  ;  Unst,  Siberia, 
Pennsylvania.    JShodockntM  and  TahnxtiU  are  also  varieties. 

688.  CLiirooflLon(J2(pi<2o;tK«),  8ftgSi+ttg,^l  +  4ift. 

Obliqus  prismatic,  0.  76*  4'.  ooP  121*  28*.  OP:P  118'  66'; 
OP :  odP  192'  8*.  Oryitab  -  2P,  P,  4P*«o ,  OP  (n.  m,  U  P,  fig.  494). 
Twins  common;  lustre  vitreous  or  resinous.  H.  * 2 
to  8;  0.-2*6  to  2*8.  B.B.  becomes  while,  and 
ftxsea  on  thin  edges  to  a  greyish  yellow  enamel. 
Co.:  80*8  silica,  17 '8  alumina,  40*8  magnesia,  and 
12*1  water.  Edentian  and  Blair  Athole  in  Scotland, 
Traversella  in  Piediront,  Akhmatovsk  in  Urals,  West 
Chester  in  Pennsyhania.  CorundophylliU,  Epi- 
cAloKte,  and  KU9chub€yU9  are  varieties. 

684.  PTBoeoLBam,  (|&,  |36b')^i, + 8ft . 

Bight prismatio.  CL  basal,  perfect;  fracture  uneven;  brittle; 
sectile.  H.-8;  0.-2*7  to  2*8.  Pearly;  translucent.  Apple-, 
emerald-,  and  grey-green.  Cc. :  alumina  18*4,  chrome  oxide  1*4, 
protoxide  of  iron  8*6,  magnesia  81*6,  silica  87.  waUr  11.  Porto- 
Ferraio  in  IsJba,  China. 

686.  Choniobits. 

Massive ;  crystalline-granular  and  c^obular-radiated.  H.  -  2  *6  to 
8  ;  O.  -2'»1.  Weak  ailky.  White,  with  yellowiah  spots  ;  greenish 
Uoe.  Cc:  17*1  alumina,  22*6  magnesia,  12*6  lime,  86 '7  silica,  9 
water.  B.  B.  fuses  easilv,  with  intumescence,  to  a  grey  glass.  De- 
composed by  h.  add;  with  separation  of  silica.  Colmonell  (Ayrshire), 
Potto-Ferraio. 


Fig.  494. 


686.  Ptokotsop. 

Large  srained  aggregates.  CL  along  two  rectangular  faces ;  frae- 
tnrs  hackly,  splintery.  Greyish  white  to  brown-red.  Vitreous  to 
greasy.  H.  -2  to  2*8 ;  C.  -2*6  to  27.  Cc :  alumina  29*8.  mag- 
nasU  12-6»  potash  4*4.  silica  46,  water  7*8.     Waldheim  in  Saxony. 

687.  Totbikoot.  (Jfi.  »,+i(il,  ^e))4Si,+4fi. 

MaMive ;  scaly.  H. -2to2'6j  0.-8*2.  Pearly.  Olive-green  to 
pistachio-green ;  streak  paler.  Very  tough.  Powder  greasy.  Cc: 
alnmina  16,  jperoxide  of  iron  14,  protoxide  of  iron  88,  silica  23, 
water  11.  Schmiedefeld  in  Thunngia,  Harper's  Ferry  on  the 
Potomac,  Hot  Springs  in  Arkansas. 

688.  DnissiTE,  (^e|,  »g|)|?i,  +  f^^,  IPe^} 
Maeaive ;  scaly.    H. -2  to  2*6  ;  0.-2*6  to  2*89. 

dark  green,  passing  to  dark  brick-red ; 
streak  light  green.  Cc:  alnmina  16*8, 
nrotozlds  of  iron  12*6,  msgneaia  21,  ailica 
81*6,  water  16*8.  Common  in  iffueous 
rocks  of  Old  Bed  Sandstone  ana  Coal- 
measure  age  in  Scotland.  Oberstein, 
Zwickau,  Lagr^ve  near  Mielin. 

689.  CRONSTBDrm,  ^eSi  +  (^e,  ftg), 


i  +  8£E+2fig}). 
Olive-green  to 


Bhombohedral;  radiated  columnar.   In  ^*^ 

tapering  hezsffons,  and  hemihedral  (figs.  ^•^'^-  (Sp.589.)  Fig.496. 
496,  496).  CI  basal,  perfect;  elastic  H.-2*6  ;  0.-3'3  to  8-6. 
Vitreous.  X)oal-bhuik  and  brownish  black ;  streak  dark  olive-green. 
Cc:  protoxide  of  iron  89,  peroxide  of  iron  29,  ailica  82,  water  11. 
Hoal  Maudlin  in  Cornwall,  Prxibraro,  BraxU  {StdtnttkitoliU), 

Talc  ▲mo  8x&rxirnKB  Okovt. 

640.  Talo,  Ag^i^+ft 

Bight  prismatic  (!) ;  rarely  lound  in  siz-sl^ed  or  rhombic  tablea ; 
generally  massive,  granular,  or  scaly.  Barely  fibrous.  CL  basal, 
perfect ;  soft,  sectile,  and  flexible  in  thin  plates.  H.  - 1 ;  0.-2*6 
to  3*8.  Transparent  in  thin  platea,  and  optically  binaxal;  pearly 
or  resinous.  Colourless,  but  generally  greenish  or  yellowish  white 
to  apple-  or  olive-green.  Feels  very  greasy.  B.B.  emits  a  bright 
Uffht,  exfoliatea,  and  hardens  (H.  -6),1»ut  is  infusible ;  with  cobalt 
solution  beoomes  red.  Not  soL  in  h.  or  s.  add  before  or  alter  igni- 
tion. Cc:  68*6  silica,  817  magnesia,  and  4*8  water.  Unst  in 
Shetland,  green ;  Cairnie  in  Aberdeenshire,'  brown ;  Oreiner  in 
Tyrol,  Sala  and  Falun,  the  Pyrenees.  Used  as  crayons,  also  for 
forming  cmelbles  and  for  porcelain. 

^SIka^.--MMsive.      Orey,   red,   yellow,  or  green.      Shetland^ 


Sutherland,  Portsoy,  and  near  Kirkcaldy,  Scotland;  the  lixard 
Point,  Cornwall ;  Brian^on,  WunsiedeL  Savage  natlona  cut  the 
(Steatite  into  culinary  utensils. 

PoMoRs  is  a  mixture  of  talc,  chlorite,  and  other  minerals. 

641.  PioxorHTLLk  8ftSi+2li. 

Bight  prismatic  H.  - 2*6 ;  O.  - 875.  Park  green.  Foliated, 
ahining.  Cc:  magnesia  80 '1,  protoxide  of  iron  6*9,  silica 49*8, 
water  9*8.     Sala  in  Sweden. 

642.  PiOBOSiciNB,  2JS[gd'i  +  d. 

Bight  prismatic,  bnt  massive  CI.  eal^ao  perfect,  less  so  in  other 
directions  ;  sectile  H.  -  2  *6  to  8  ;  O.  -  2  '6  to  2  >7.  Translucent  or 
opaane ;  vitreous,  but  pesrly  on  oDpoo .  Greenish  white,  grey,  or 
blackish  green ;  streak  colourlesc  Yields  s  bitter  odour  when 
breathed  on  ;  hence  the  name  C  c :  66  '8  silica,  86  '1  magnesia,  and 
8*1  water.     Preenits  in  Bohemia,  and  Oreiner  in  TyroL 

648.  MoNKADiTB,  4(|ftg,  |Fe)Si+il^. 

Massive^  foliated,  translucent,  and  yellowish -ffrey.  H.  -6  ;  O.  — 
8*27.  Cc :  silica  65*2,  magnesia  31  -9,  protoxide  of  iron  8*8,  water 
4*1.     B.B.  invisible     Bergen  in  Norway. 

644.  MnnsoHAinc,  2ftgJSi»+4id. 

Fracture  earthv;  sectQc  H.-2  to  2*5 ;  0.-0*8  to  1  (when 
moist  nearlv  2).  Opaque,  dulL  Tellowish  and  ereyisb  white;  streak 
slightly  shining.  Feels  rather  greasy,  and  ad&eres  strongly  to  the 
tongue  Cc :  64 "2  silica,  24 '7  msgneaia,  and  from  9  to  21  '7  water. 
Negropont,  Anatolia,  near  Madrid  and  Toledo,  Moravia,  Worm- 
land. 

645.  ArHBODiTi,  4AgSi+d. 

Soft  and  earthy.  0.-2*21.  Milk-whiU;  opaque  Cc:  52*9 
silica,  85*3  magnesia,  11*9  water.    lAngban  (Sweden),  Elbe 

646.  SPADAin,  ttg,di|  +  4ft. 

Massive ;  fracture  splintery  ;  sectile  H.  —2*6.  Translucent ; 
resinoue  Bed,  with  white  streak.  Cc :  67  silica,  81  *6  magnesin, 
11*4  water.     Capo  di  Bove  near  Bome 

547.  Otmkite. 

Massive  H.  -  2  to  8  ;  O.  - 1  -9  to  2*2.  Translucent ;  resinoue 
Dull  orange-yellow.  C.ci  41  silics,  87  maghesis,  22  water.  Tyrol, 
Passau,  Texas,  Barehills  near  Baltimore.  Niekd  OymniU  has  29  of 
nickel  oxide,  nplacing  the  water.    Unst,  Texas,  Pennsylvania. 

648.  Saponitb,  (FeOa Ag)c%i«  +  (Ai;]^e)§i  +  FS^  . 

Massive;  sectile,  and  very  aoft  H. -1*6;  0.-2*2 to  2*8.  White, 
orange-yellow,  pale  green, and  reddish  brown.  Feelsgreasy ;  does  not 
adhera  to  the  tongue  ;  falls  to  pieces  in  water.  Cc:  silica  40 '8, 
alumina  7*6,  ferric  oxide  3*9,  magnesis  20*6,  water  22*7.  Occurs 
in  all  the  above  coloun  in  the  later  i^eoua  rocks  of  Scotland,  com- 
monly. Lizard  Point  and  St  Clear  m  Cornwall,  an'l  Dalecarlia  in 
Sweden.     Pimelite  has  2*8  oxide  of  nickeL 

649.  SxRPBNTiNB,  %lif^i  +  iLg&t 

Crystallisation  uncertain ;  pseudomorphic  after  olivine,  ^c  ; 
generally  massive,  and  ffnnular  or  fibrous ;  fracture  flat-cou- 
choidal,  uneven,  or  splintery;  sectile,  and  alightly  brittle 
H.  -3  to  8*6  ;  O.  -2*6  to  2*7.  Translucent  to  opaque  ;  duU  resin- 
oue Green,  grey,  yellow,  red,  or  brown;  often  in  spots,  stripes, 
or  veins ;  streak  white,  shining.  Feels  greasy,  and  does  not  adhere 
to  the  tongue  In  the  doeed  tube  yields  water,  and  becomes  black. 
Cc:  48*5  silica,  48 '6  magnoaia,  and  18  water ;  but  with  1  to  8  iron 
protoxide,  and  also  carbonic  acid,  bitumen,  and  chrome  oxide 

Varieties  are— (1)  Nobis  Serpentine,  brighter  coloured,  16H,0, 
and  more  translucent;  (2)  PicroliU,  or  fibrous  (H. -3*6  to  4*6); 
(3)  Common,  or  compact;  (4)  ChryaotiU  {BeMimoriU,  MetaxiU\  in 
fine  asbestiform  fibres,  easily  separated,  with  a  metallic  or  silky 
lustre  (0.-2*219). 

Common  in  Shetlsnd,  Urquhsrt,  Portsoy,  Ballantrae ;  Lixard 
Point  in  Cornwall ;  Norway,  Sweden,  North  America.  Chrysotile 
at  Colafirth  and  Fetlar,  Shetland,  Portsoy,  TowanreUT,  in  Scot- 
land; Beichenstein  in  Silesia,  the  Voams  Mountains,  and  North 
Americe  Ser]^tine  ia  often  a  product  of  decompoeition,  or  psendo- 
morph  of  various  minersls.  as  aufite,  hornblende,  olivine,,  apinel, 
enstatite,  garnet,  Jcc  It  forms  whole  rocks  and  mountains^  and  ia 
manufactured  into  variotis  ornamental  artidee 

650.  Mabmolitb,  3lIgSi-i-2ifg^,. 

Obliaue  prismatic;  often  foliated.  H. -2*5  to  8;  0.-2*41  to 
2*47.  Lustra  pearly.  Greenish  white,  bluish  white,  end  ssparagus- 
peen.  Cc:  silica  42*1,  ma^esia  88*5,  water  17 '6.  In  veins 
in  serpentine  of  Urquhart  and  Portsoy  (Scotland)  Cornwall,  Fin- 
land, Hoboken. 

651.  Antioobitb. 

Thin  flat  laminn.  H. -2*6  ;  0.-2*6.  Tnnalncent  Green  with 
brown  spots  ;  stresk  white  Cc :  silica  40*8,  magnesia  86*8,  prot- 
oxids  of  iron  6*8,  water  12*4.    Antigorio  in  piedmottk  — 
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W%  Htdeophitb,  (4gi  f9)^t+43i. 

MaMire  and  fibrooa.  H.  -  8  to  4 ;  Q. «  2*65.  Moontain-green  to 
bine-black ;  atreak  palar.  0.  e. :  aOiea  80  %  magnetia  21  '1/ protoxide 
of  iron  22%  water  18.    Taberg  in  Sweden,  New  York. 

'  658:  YtllammtOl,  tiigfii+H. 

n^ht  priimatio  ;  crystals  P,  0P»  meeting  at  188*  82*,  often  twins 
in  triple  combination;  also  granalar.  H.  —  S ;  O.  —  2  '0  to  8.  Trans- 
InoentL  Greenish  to  greyish  yellow.  Cc.:  silica  80*8,  magnesia 
47  '4,  protoxide  of  iron  3*8,  water  5*8.  Totaig,  Boes-shire ;  TntTer- 
adla,  Piedmont ;  Fores,  France. 

554.  Ptballouts. 

Oblique  prismatic,  C  72*  58^;  eolnmnar  and  grannlar.  CL 
basic  and  hemidomatic,  meeting  at  04*  88';  fractare  splintery; 
brittle.  H. -3*5  to  4 ;  0.-2*8.  Translnoent  on  ed^ ;  resinous. 
Greenish  to  yellow-grey.  GLc:  ailicata  of  magnfaia  and  water. 
Storgard  in  Finland. 

556.  DmcATiNi,  (ftg,  fe)Si-{-SS. 

Beniform ;  stalaetitic ;  fracture  conchoidal ;  brittle.  H.  -2*5 ; 
O.  -2*1.  Besinons.  Blackish  green ;  streak .  yellow.  Does  not 
adhere  to  tongae.  0.a:  silie*  88»  m^eda  22,  protoxide  of  iron 
12,  water  28.     Waldheim  in  Saxony. 

558.  CHLOBOPHAin,  fid'i+3E4S'it+4]&. 

ICassiTe,  rarely  reniform.  Coatiog  or  filling  np  geodes  in  amyg- 
daloidal  csTitiea.  H. -1*5;  0.-21)2  to 2*8.  Seotile ;  fracture con- 
choidaL  On  firat  exposure  transparent  and  olive-green  to  orange- 
yellow,  but  soon  changes  to  black  and  opaque,  splitting  in  so 
doing.  Yitnous  to  shining.  B.B.  melts  to  a  black  glass.  C.e.i 
silica  88*2,  alumina  8*9,  peroxide  of  iron  18*8,  protoxide  of  iron 
2*4,  lime  8*8,  masmesia  10,  water  24*8.  Bum  and  Canna  in  the 
Hebrides,  Giant's  Gauseway.  The  original  mineral  fh>m  Bum  has 
22*8  iron  peroxide  and  no  alumina. 

65%  FOBCHVAJIlfXRITB,  I'eSi  +  8d . 

Granular  massive.  Subresinons  to  dulL  Dark  green.  H.  —  2  ; 
0.-1*8.  C.C.:  silica  82*8,  protoxide  of  iron  21*6,  magnesia  8 '4, 
water  42*2.    Faroesi 

558.  KiswAiriTB. 

Fills  druses  in  amygdaloids  with  dlTergent  sheaf-like  crystals. 
H;  —  2 ;  O.  —  2  "9.  Opaqua.  OliTe-green  to  dark  green.  C.  o. :  silica 
40*5,'  alumina  11*1,  protoxide  of  iron  23*9,  lime.  19*8,  water  4*4. 
Loch  Baa  in  Hull ;  Monme  Hbuntains  in  Ireland.' 

559.  GLAVooiriTB. 

Bound  grains.  Dull  rerinonn  light  green.  Ca:  tilieata  of 
protoxide  of  iron  and  potash.  Ashgrore  near  Elgin ;  greensand 
of  England,  France,  Germany,  and  Amarifla. 

580.  Celaik>nitb,  8Mi,+lki^ia+5&. 

MassiTe,  forming  crusts,  as  of  affate&  Earthy,  sectile.  H.  - 1 
to  2;  G.-2*8  to  2*8.  Opaque,  ahining.  Bright  green.  Feels 
greasy.  OLc. :  sHica  54,  alumina  8*8,  ferric  oxide  11  "9,  ferrous  oxide 
6*4,  magnesia  8*8,  potash  7*9,  water  10.  Orkney,  Bum,  and 
Fifeshire  in  Scotland.  Giant* a  Gauseway,  Yerona,  Faroes,  Iceland, 
Cyprus,  Bohemia. 

581.  STIL7V01CBL4N1,  9{fe,  ]|g)9i  +  ^^  +  2xz. 

Massive  or  radiating-f oliated.  One  cL  perfect ;  brittle.  H.  -  8  to 
4 ;  G.  —  3  to  3  *4.  Opaque ;  vitreous  topearlv.  Greenish  black.  C.  c : 
45*3  silica,  6*9  alumina,  88*3  iron  nrotoxide  (with  2  to  8  magnesia), 
and  9  '5  water.     Znckmantel  in  Silesia  and  Weilburg  in  Nassau. 

582.  CflAVOISlTB, 

Oolitic  and  massiva.  H.— 8;  G.-8to  8*4.  Greenish  grey  to 
black;  streak  p^er.  G.C.:  silica  14*8,  alumina  7*8,  protoxide  of 
iron  80*5,  water  17*4.  Chamoison  (or  Chamoeon)  in  Yalaia,  the 
Vouresb  Serthiervu  has  75  nrotoxide  of  iron  and  6  of  water ; 
MoseUew 

AUOm  AHD  HORVBUDTDI  GBOUP.^ 

Hornblende  and  augite  rather  repreeent  groups  of  mineral  sub- 
stances than  single  spedes.  They  are  best  distinguished  when 
imperfectly  formed,  by  the  cleavage  and  angles  of  the  prisma 

588.  ExsTATXTX  {OMadniU),  ftgSi. 

X  Honblende  and  attgtte  tgra*  lo  eloaeljr  In  efTataOlne  forms  and  ehemloal  eom- 
posldoo  that  Ik  haa  lomatlmea  been  propoaed  to  ulte  them  tai  ooe-apedea.  Tliej, 
howavar,  differ  Oeo  widely  to  joattfjr  their  vnioii.  Hornblende  la  mora  fnaible, 
and  rancea  lewar  In  apecUo  gravi^  (bombleade  from  S-Wl  to  S-44S,  aaidte 
S'lM  to  S-SS8).  Thongh  both  poneaa  a  dvaTaffe  parallel  to  their  Tertlcal 
pirtama,  yet  tboae  differ  In  angular  dtanenriona :— hornblende  194*  ly,  angite  87* 
V.  Thay  alao  ocenr  In  diatlnct  gaognoatte  poaltlona :— hornblende  In  rocica  con- 
taining qnarti  or  free  rfllca,  and  moatlj  With  nlnerala  that  are  neatral  componnda 
of  amen,  aa  otthoclate  and  alblte ;  angite  In  rocka  that  do  not  contain  free  alliea. 
and  aoallr  vlth  minerals  that  are  not  nentna  rilleatea,  aa  labradorlte,  oUvine,  and 
kuoltak  Hanee  there  are  tvo  dlatlnct  aeriea  of  maadTo  or  Igneona  rocka :— the 
horablaBde  aeriea,  Inclndlng  granite,  ajrenite,  dlorite,  diorito-porphyry,  and  red 
puiuhjiy ;  and  the  aoglto  aeries  or  hjrpentheae  rock,  gabbro^  dolertte,  nephaUne 
led^  aa«fte-porphjrr7,  and  lendtefeaphyry. 


Bight  piismatio.    eaP  92^  to  98* ;  eiyatals 

•P(m),tf«»(*),|foa    (9), 

J?'     .. 

Usually 

tinct   sranular 

macrodiago 
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ly  imbedded,  or  indis* 


!*•' 


Fig.  497. 


iagonal  very  perfect, 
prismatic  osPdistinct,  brachy- 
diagonal imperfect  H.— 5*5; 
G.  -  8-1  to  8  *8  Translucent 
throughout,  or  only  on  the 
edges ;  vitreous  or  pearly  on 
the  more  perfect  cleavage- 
planes.  Colourless;  greyish 
or  ffreenish  white,  yellowish, 
or  brown.  Kot  affected  by 
adds,    a  B.  almost  infusible. 

Cc;  80  silica  and  40  magnesia,  but  with  8  to  8  iron  protoxide, 
1  to  2  alumina,  and  1  or  2  water.  In  olivine  and  serpentine 
rocks  in  Moravia,  the  Han  (Baste),  end  the  Pyrenees. 

584.  Bbommtb  {SehUler  Spar,  BasCiis),  (fig,  Fo)Si. 

Bteht  prismatic  ooP  94*;  only  granular  and  folSted.  Ci, 
braehydiagonal  perfect,  prismatic  less  so ;  fracture  uneven,  splin- 
tery. H.  -  4  to  5;  G.- 3  to  3*6.  Translucent  on  thin  edges; 
metalho  pearly.  Green.  incUning  to  y^Uow  or  brown.  Imper- 
fectly eoL  in  h.  add,  wholly  in  a.  acid.  RB.  becomes  magnetic, 
and  fuses  in  very  thin  spUnters.  Cc:  43  silica,  26  magneaia,  27 
lime,  7*4  iron  protoxide,  8 -3  iron  peroxide,  2*4  chrome  oxide,  1*7 
alamiua,  and  124  water.  BastUe  is  possibly  altered  onstatite. 
Belhelvb  and  Black  Dog  in  Aberd'wnshin,  Baste,  Tyrol,  Baireutb, 
Styria. 

585,  Paulitb  {ffvpcnthent),  (>e.  Ag^Si. 

Bight  prisnuttic.  oaP  (M)  93*  30*,  P2  (o),  2P2  (t"),  fP|  (u), 
Q»P2  (»),  iPoo  (A),  ODpoo  («),  oD^oo  (b),  iPoo  (t),  2P«o  (rf). 
Granular  or  disseminated.  CL  braehydiagonal  very  nerfect, 
prismatic  ooP  distinct,  macrodiagonal  very  imperfect  H.  —  8; 
G.  -  3  -3  to  8  '4.  Opaque  or  translucent  on  thin  edges ;  vitreous  or 
resinous,  but  metallic  pearly  on  the  deavage  planee,  of  which  one  is 
■TV  copper-coloured  to  violet  or  silvery.  Pitch- 
^^  black  and  groyish  black ;  streak  groenish  grey 
or  pinchbeck-brown,  inclining  to  copper-red. 
Not  affected  by  adds.     K&  melts  moro  or 


"^^jsii:^ 


Fig.  49&  "8-  *W. 

less  easUy  to  a  groenish  bladt  glass,  often  msgaetic  Cc  :  gene- 
rally 48  to  68  sSica,  0  to  4  alumina,  11  to  26  insgnesia,  1  to  5 
lime,  13  to  84  iron  protoxide,  0  to  6  manaanese  protoxide.  Portsopr 
and  Craiff  Buroch  in  Banflbhire,  Barra  Hul  in  Aberdeenshire,  Paul  s 
Island,  Ubrador,  and  Greenland.  Crystals  occur  m  wnadine 
bombs  at  Lake  Laach  {AmhlytUgiU);  »n<J  »  »«t^"^  of  Brdten- 
bach.  Hypersthene  rock  in  Norway,  Elfdal  in  Sweden,  Cornwall 
(?),  the  HiS^  and  Canada.  Chemically  enstafate  and  nauhte  pass 
into  one  another ;  the  essential  difference  is  that  the  axial  dispersion 
is  uniformly  p< r  in  the  former,  and  the  oppoeite  in  the  latter. 
688.  WoLLASTOHiTE  ( TabuUsT  Spar),  CaSi . 
ObUque  prismatic,  C  84*  80'.     ooP  87*  18',    OP  (u  or  AO, 

oaPi  («  ori»),  oDPf  (»)  110'  r, 

a»P^  {x  or  /)  51',  -  Poo  (v)  44* 

27',  tfao(a)69*68'(flg.500). 

Barely     crystallized,    mostly  m{ 

broad  prismatic  or   laminar. 

Frequentiy  fibrous.    CL  along 

OP   and   ooP^oo   perfect^  but 

planes  uneven  or  rough ;  meet 

at  96*23'.      H.-4-5  to  6; 

G.  -  2  *8  to  2  '9.    Translucent ; 

vitreous  or  pearly  on  cleavage. 

White,  inclining  to  groy,  •yellow,  red^  w 


r.50a 


;  8t^.-' 


Wjute 
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Phofphonsees  with  heat  or  ftietion ;  geUtiniiaA  In  h.  vcid.    B.B. 

diflkmltlj  fuaible  to  a  Mmitraiiaparent  gla«.     O.o.^    61*7  silica 

and  48*8  lime,  but  with  0 

to  8  .magnesia  and  0  to  2 

iron  protoxide.     Glen  Gaim, 

Crathie,  Ikc,    in  Aberdeen- 

■hire,    Urqnhart   in    Inrer- 

ncsi,  Skye,  Banat,  Finland, 

Sweden,  Vesarius  (fig.  601),  «1 

North  America,  G^lon,  Capo 

di  Bore. 

687.   AuoxTi   (fVwBMM), 
Rgi-(6a,  Itg,  fe)&.  . 

ObUqneprismatio,  0  74*11'.^ 
aP8rri  P(#:#)  120*48': 
-P(i«)18r80';  2P(e)M* 
48';  OP;  8Pj  a>P»«o.  In  fig.  180  »? {M),  <»P««  (r),  odP««o 
{I), Fit);  also  Tarions  twins  and  hemitro]pes  of  same  form  {figs. 
101,  602,  608).  Almoat  always  prismatic,  mibedded,  or  attached ; 
'  scaly.    CL      " 


601  (sp.  666). 


also  granular,  columnar,  and  i 


CL  prismatio  along  odP  (with 


Fig.  602. 


Fig.  608. 


angles  of  87*  8'  and  92*  64p,  generally  rather  imperfect ;  ortho- 
dii^nal  and  clinodiagonal  imperfect    H.  "6  to  6 ;  G.  -8  to  8*6. 


SUlOL 

LllM. 

Majcaeita. 

Iron. 

ttM\   ^favtiAsIa  rnnrtm 

•JTt 

49-OS 

t5'S4 
13*81 

1814 
8*00 

S8-M 

Analysis  gires  47  to  66  silica,  20  to  26  lime,  6  to  16 
1  to  20  ironprotoxide,  with  0  to  8  manganese  protoxide  and'O  to  8 
alumina.  .  The  alumina,  chiefly  found  in  rexy  dark  green  or  black 
augites,  may  in  some  replace  either  silica  or  part  of  Sie  silicate. 

The  mors  important  Tsrieties  are — 

Diqpfuii.— Greyish  or  greenish  white,  to  pearl-grey  or  leek-gieen; 
streak  white.  Grystallixed  or  broad  columnar,  or  concentric 
Umellar.  Transparent  to  translucent  on  the  edges.  Not  affected 
by  acids.      B.B.  fuses  to  a  whitish  semitransparent  glass.     Ce. : 

EMr  lime  26  and  magnesia  18*6,  with  66  *6  siUca.     Mussa  Alp 
to)  and  Ala  {AlcUiUO  ^  Piedmont,  ^warsenstein  in  Tyrol, 
naTia,  Finland,  Urals,  and  North  Ainerica. 
MalaeoliU,  Ai*iito. -White,  gieen,  raieltyellow,  brown,  or  rod;* 
streak  white.     Translucent,  or  only  on 
the  edges ;  ritreous,  inclining  to  pearly. 
Seldom  crystallised,  mostly  oolumnar 


f1g,60& 


^  I 


Fig.  604. 

•r  lamellar.     B.  B.   melts  to  a   dark-    \t   ^ \\ 

oduired  glass.     MalaooUte  common  in    V,/'      *         *^ 

primary  fimestones  in  Scotland,  as  at        

Bhinneas,  Ledbfff  (fig.  606),  and  Glen  ^-  ^^ 

.TUtr  Fassa  Yslley  {FimaiU\  Piedmont,  Arendal,  Pbilipstadt  in 


^ 


Sweden;  Lake  Ba^  {BoOcaliuy,  near  Lake  Lhers^  the  PynncM 
{IJh«nolUe) ;  8ala  (or  Sahia)  in  Swedefi  (^oA/ito) ;  Shinness  (figa. 
604,  606),  Glenelg,  Tiree,  in  Scotland ;  Tyrol-;  North  Amarlim. 
CooeoliU  is  a  granular  sahlite  or  ausite. 

.<tf«^.— Leek-green,  greenish  black,    or   Telvet-blaok,   i%i«ly 
brown  ;  streak  greenish  grey.     Vitreous  to  resinous ; 
le.    Only  slightly  affected  by  acids.    B.  B. 


or  opaque, 
often  magnetic 


fbsea  to  a  blaolq 

^ ^jsw.     An  essentiai  component  of  many  rooks* 

as  basalt,  dolerite,  clinkstone,  and  augite  porphyry ;  Germany, 
Aurergne,  Yesurius;  St  Kilda,  Rum,  Tiree,  Dalnain,  andUrquhart 
in  Scotland.  Augite  crystals  in  basalt  often  contain  very  many  mi- 
croeoopio  crystals  and  glasses :  also  pores  with  fluid  carbonic  acid. 

JTtMtMAito.— 4:ieaTabIe  lamellar,  and  jet-black,  with  ^reen  streak 
and  bronsy  tsmiih,  from  the  Hudson  river ;  the  moat  highly  ferru- 
ginous variety. 

.^tfmiofU&us.— Some  asbestiform  minerals  are  augite^  bat  the 
greater  number  hornblende. 

.0»Mu2aeHte.— Fine  yellowish  or  brown  woolly  crystals.  Vesuviiia, 
and  Capo  di  Bove  near  Bome. . 

668.  DiALLAOB,  (6a,  tLfs,  ]^e)i(l. 

Like  augite,  and  only  a  variety  with  very  perfect  deavage  in 
the  clinodiagonal,  which  forms  with  a  second  cleavage  an  an^e  of 
87*..  Lustn  metallic  pearly ;  oolour  grey  or  pinchbeck-brown. 
.0.  n 


H.-4;  G.-8*28.      B.i 


grejriah  or  greenish 


melts  easilv  to 
enamell  C.c.:  60  to  68  silica,  1  to  6  alumina,  l6  to  28  magneaiaL, 
11  to  20  lime,  and  6  to  20  manganese  protoxide.'  Constituent  of 
the  augite  rock  of  the  CuohuUins  in  3kye  and  of  the  gabbrocl  Unat 
and  Aynhire.  Baste  in  the  Han,  Silesia,  the  Alua,  Apennines, 
and  tTrals.  VmMdim-BrcnaiUe,  containinff  soda  and  vansdic  acid, 
is  similar.    At  Craig  Buroch  (Banffshiro)  diallsge  passes  in  paulite. 

669.  Jeffkbsokits. 

Oblique  prismatic.  CL  prismatio  odP  87*  80',  and  orthodiaraiaL 
H.-4*6;  G. -8*8  to  8*6.  Dark  olive-green,  brown  to  black.  Lostre 
greasy.  A  manganese  and  zinc  augite,  with  10*2  protoxide  ol 
manganese,  and  10*16  oxide  of  zinc.   l3parta  in  New  Jerseyf 

670.  AoMiTB,  ^Mia+8&di. 

Oblique  prismatio.      Crystals  long  often  acute-pointed  prisma. 

•P  87*  16',  odPoo  (r),  P(#).  6P  (o),  - 6P'8(s)  (figik  607,  608).      CL 
like  augite.-,    H.-6  to  6*6;         

"  ■  /f=^ 


Nearlv 
Brownish 


G.-84  to  8*6, 
opaque;  vitreous, 
or  greenish  black;  streak 
greenish  grey.  Imperfectly 
soluble  in  acids.  B.B.  fuses 
easily  to  a  black  magnetic 
glass.  Co.:  62  silica,  80  iron 
peroxide,  6  iron  protoxide, 
and  18  soda,  but  with  1  to  8 
manganese  peroxide,  and  also 
8  to  4  titanic  acid.  Eger  and 
Porsgrund  in  Norway. 

67L  £a<BiNX,]^i,+fi^i 
+  ti!bSL 

Oblique  prismatioi  sfruted  Fig.  607.  (Sp.  670.)  Fig.  608. 
or  reed-like  prisms  of  86*  80'  to  87*  46'.  CL  orthodiagonal  per- 
fect, leas  distinct  dinodiagonaJ,  and  prismatia  H.— 6*6  to  6; 
G.  —8*4  to  8*6  or  8*6.  Vitreous;  translucent  on  edges,  or  opaque. 
Greenish  black.  B.a  f^ises  easily,  colouring  the  flame  yellow. 
Scarcely  affected  by  acids.  C.c:  40  silica,  817  iron  peroxide, 
6*6  iron  (and  manganese)  protoxide,  and  127  soda,  with  a  little 
ma^esia  and  potash.  Has  the  same  relation  to  augite  as  srfved- 
sonite  to  hornblende.     Near  Brovig  and  Barkevig  in  If orway. 

672.  Spodumwcb,  41*031, +8(U  J^  *)Si. 

Obliaue  prismatic,  C  69*  40'.  o»P  87*  (fig.  609).  CL  prismatio  ooP 
and  orthodiagonal,  perfect;  chiefly  massive 
or  foliated.  H. -6*6  to  7;  G.^3'1  to 
8*2.  Translucent ;  vitreous  or  pearly. 
Pale  greenish  grey  or  white  to  apple- 
green ;  streak  white.  B.B.  intumescev 
slightly,  tinging  the  flame  momentarily 

— >lish  red,  and  fuses  easily  to  a  colour- 
glass.    Not  affected  by  acids.     Co.:. 
65  silica,  2B7  alumina,   and  6*8  lithla.  < 
Killlney  near  Dublin,   Ut6  in  Sweden, 
TyroL    KiUxniU{%Y^  651),  from  Killiney, 
seems  to  be  deoompoeed  spodumene. 

678.  PxTALm  (Castor),  4]^i«+8(ii, 

Oblique  prismatic.     Castor  has  C  67* 
84'  snd  ooP  86*  20',_iD  irregular  rect- 


A 


Ianffular  prisms,  petaKi(»   beii^g  massive 
and  coarse  gnnular.    CL  basid,  distinct:  in  a 


Fig.  600  (sp.  672). 

dirsotioA 
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H.  »e*53  a.»2^4  to  S-5.     GTeenish, 


^XBMtl&g  aA  14U*)  hnsx    I 

ocyisfa,  or  reddish  white  to 

-Muly.    BlK  melts  9u£Lj  into  &  ponms  obscaie  glass,  ooloimne 

tbellAmexed.    ITot  affsoted  by  adds.    Cc.:  78*3  dlica,  17*4  ahi« 

^4t^  S'a  lltixiGL  and  1*1  soda.      UtO^  Bolton  in  Hassadiasatts, 

Torlt  in  Osnada.     Chsier  in  JDba.    MOarUe,  fall^  of  Milar. 

^  »-     ^ — J 

BWUMCiaiHu 

674.  BBOSonn  (jrafvaii«««4wr)i  ^n^* 

AnorUiia  a»t«o(«){  oiP«o  (J);  02ifi)i  •?'(••);  P'«o  (*);  P«o(#); 
•P«o(o);«'P'«o(/):  •:»lir»';«:a9S'28';»:alO«'19';bill 
ohiafly^suaiiTt  or.grannlar. 


a 


and  OP,  meeting 


a  Sr  Sd*,  perfect ;  brittle. 
H.»5  to  5-S;  0.-8-5  to 
8*7.  Tmnahioettt;  vitreona 
or  joitiT  vmAj.  Dark 
rooe-nd,  tluah  red,  or  led- 
diah  brown.  Kot  affected 
bv  aeodiL  B.a  fiuiUa. 
S&:  46*8  aOioa  and  84'8 
menjpmwo  piotoadde^  with 
8  to  6  Uma  and  0  to  8  iron 
Ekatoinbu^   the   Hazi^ 


F|g.8ia 

8t  ]Iarea^    Lingban* 

, Kew  Jenegr.      BudamOs,   pale 

neanidi  or  xaddiah  gnf,  with  14  lime, liezieo;  MnaUHU,  Hew 
Jener,  with  7  to  11  Mn  protoxide;  and  JP^MbmrgiU,  Sweden,  are 
TBiietiaa  EydrvpUi,  FhoHdU,  AUaaiU  and  Stfi^Mcmgmm 
are  meremixtarea. 

57S.  BABorOTomv,  8<da,  ife,  lb)9i+3e^. 

Anoitfaie.  Crysfeak  Terr  low  eight-eided  priami^  amall,  attaohed. 
f  i*8(rM';e:«  8r  »' ;  •  :  »  ll«* 
12";  »:if  81*  S';  e:if  150' lO' (ilg. 
611).  OL  basal  ffi\  wj  perfect;  alao 
along  h.  H.-5*6  to  6;  0.-3*8  to 
8  '4.  niJn  i^"»<**—  trenalaoent.  Splen- 
dent Titreona :  UaoL  Not  affected  by 
aeids.  B.JL  fnsee  eesily  with  elferrea- 
eenee  to  a  blaek magnetic  bead.  Cc : 
607  aOica,  11  iron  peroxide,  10*8  iron 
protoxide,  7*7  manganeee  protoxide, 
and  SO'8  lime^  in  the  Aiendal  speci- 
mana;  one  firom  Kaaian  gare  aboat 
17  of  peroxida,  with  protoxidea  only  11. 
Portsoy  (Banlrahire),  Arendal..  Nassau, 
YorkX 

676.  SiABon^uS^+ECsSi. 

Anorthia  o»F(/);  »'P (m)  88*  40^ ;  eot^flo  (6);  o»P«d  (ff);FCp); 

TW;  S'J,*  Or);  SP'*  (»)(ilg.  618).  5.- 
6-6;  G.-8-6.  Brownish  red  to  reddidi 
reDow.  Pleoohroie.  (Xc :  silica  62*4,  per- 
oxide of  iron  447,  lime  81.  SUgh^  sdL 
In  B.  aoid,  more  so  in  h.  aoid.  OuTano  on 
Ktna,  liont  Dore. 

677.  AaxHOPBTLun,  8d[gSi+^eSi. 
Bight   prismatis.      o»P  124*  80^.     OL 

nacndiagonal,  perfect  -GloTe-brown  to 
nnxpUsh  brown  and  leek-green.  Trans- 
tnosnt;  radiating^  and  foliated.  Pearly  on 
cLplsnA     H.-6*6;  a-8*2.    Co.:  silica 

66*9,  protoxide  of  iron  167,  megnesia  27*8.     .„ 

fosible.  Hillswick,  Shetbind  ;  Kongsberg  and  Hodnm,  Norway ; 
Oxeenlaad,  and  the  United  States. 

678.  HoBiraLBXDB. 

ObUqne  prismatic  (figs  618  to  617;  see  also  fig.  192).    Distinct 
MTsge  in  several  directions.    H.  -4  to  6,  bat  generally  6  (will 


Flg.61L 

Tongoe  (SfithcriasdX 
and  GoQTemsiir  (Naw 


Fig.  612  (ip.  676). 
B.B.  Tsiy  difflcnltly 


m^rn,^  with  knife);  0.-2*6  to  4*0,  bntmoeUyh^  '  liostly 
eolofored.  Lostn  Titreoos,  in  some  silky  or  metaUlo  pearly.  SoL, 
bat  not  Tsry  readily,  in  adds;  mora  or  leas  easily  fosible.  Gc : 
anhsdrons  silicates  and  alnminates  of  lime,  magnesia,  iron  vro- 
toxide:  Aon  sparinidy  of  soda,  y ttiia,  and  manganeae  protoxide. 
The  chief  ^eciea   form   by  their  deoomposition  highly  fertile 


An^pkiboU.'-jOhlim  prismatic,  0  76*  lO'.  osP  124*  SO',  P 
148*  80^.  The  erystus  short  and  thick,  or  long  and  thin  piismatio ; 
formed  esnedally  br  odP  {m),  odP*go  («),  and  bonnded  on  the 
ends  chiefly  by  OP  Cp)  and  P  (r).  Twins  common,  with  the 
ahiaf  axis  the  twin  axis.  Yerr  often  radiated,  fibrous,  or  columnar, 
or  gtannlar.  OL  priematlo  along  o»P  124^*,  Tcty  perfect; 
orthodiagonal  and  dinodiagonal  very  imperfect  H.-6  to  6;' 
CL  «2*0  to  8*4.  Pellacid  in  all  degrees ;  Titreon%  bat  sometimes 
pearly  or  silky.  Oolonrless  or  white,  bat  osnally  some  shade  of  gny, 
yoDoir,  f[noB,  brown,  or  black.  RE  ftises,  generally  iutomesdng 
and  boiBi^  to  a  grey,  green,  or  black  glMs.    Those  containing 


most  iron  am  ^lost  fiislble,  and  are  aZao  yeaflkJSj  soL  fn  L  add, 
wUob  soaioely  affoots  the  othaxa  C  z,  veiy  vajfable ;  the  ^nifra 
is  pertly  leplaced  by  alomlna,  speolally  in  the  green  or  bbok 
varieties;  BO  is  dhlefly  MgO,  dO,  aud  7e0.    Lime  is  the  moat 


4^^ 


<:^ 


Fig.  618. 


V^614. 


constant  element^  in  most  fh»n  10  to  12;  TnegnoBJa  and  Jionpiutooddc 
npUoe  each  other,  the  one  inereaang  as  the  other  dtrnfril^'hcBi 

With  4&  and  &-2itg+l0a+l]^eb  the  aTen^geoamporitfanis  SS'O 
siUca,  17-8  magneaia,  12*6  lims^  and  161  iion  pictoodde;  bat 


Fig;  616.  Fig.  616.  Hg.  6l7. 

analyses  rive  40  to  60  sOica,  0  to  17  alnmin%  0  to  SO  magoes^  x 
10  to  16  lime,  0  to  86  iron  protoxide  (or  peroildeX  oai  0  to  4 
manganese  protoxide^  0  to  8  sods.  0  to  8  potash,  acnd  0  to  1*6 
flnonne  with  a  little  water. 
The  mon  important  yaiietiea  aro-.- 

AiHttm^w,  jlab€$lo8,  and  BffttoUU,  2Ag^+6s5i.  TbublOxrooa. 
'W14t^  grey,  or  green.  The  flbrea  «ftan  easOy  sepaxaUsb  akatto 
and  flexibla.    Unst,  Shinness,  Portsoy,  Savoy,  TjM^  Ooodoa. 

Tnmolii0,  OrmrnmatOs,  S^iSi+Oai^  with  68*86  riBca,  S8« 
magnesia,  and  18*20  Ume.  white,  ney,  (oean ;  in  koffToismatio 
erystals,  often  striata  i  Idnsdltodinslly.  Ptoaily  or  dUy;  seni- 
tiansparent  or  tnnslncent  B.B.  Aises  readily  to  a  white  (ffneaz^ 
coloorless  glasE.  Loch  Shin  (Satherland)u  Qlen  TQt,  <Bem% 
Tiree.  ComwaO,  Comberknd,  Sweden,  the  Alps,  P^^zeneas^  SDesta, 
Siberia,  North  America.  ^ 

JTmhriU,  crJatU,  isa  tough,  oompaot,  fine-grained  twmoltt^  with 
BL  -6  to  6-6 ;  0.  -2*9  to  8*1.  Fiaotuie  close  spttn*wy-  Vgy 
tenadoos.  rranelucent ;  doll  to  reeinoas.  Ledc-««en  toblaolflah 
groan.  FeeU  slightly  greasy.  Formerly  made  fato  TOg^too^ 
amnlets,  idr^^  ai^  war  axes.  New  Zealand,  Ohina,  MexSoo^  Ivo, 
Balta  (Shetland). 

ActinoliU,  AeSCnoCe,  or  Stmhlstein  (Os,  %  "h)  81.  Ooloar 
gnan,  inclining  to  blaok»  grey,  or  brown.  Tmndnoant  ttooagh- 
out;  or  only  on  the  edges.  Long  prismatic  crystals,  or  ladlafied- 
columnar  Inaseee.  RB.  melte  to  a  areeniah  or  blsflWah  «nam^ 
Fethaland  and  Oolafirth  and  Hillswi^  (ShetOand),  OroDsa^,  Old 
Ben  (InTemeesX  Sweden,  Tyrd,  North' America. 

ffonUflMds,,r^Mi+^if>  Green  or  black,  sddomer  bjwm  or 
grey.  0.-81  to  8*8.  B.B.  ftises  lather  easily  ^*V^\ 
greeniso,  or  black  enamel  Throe  vaiietieB  are  distinguished,  (oj 
Tlie  noUe  or  Pargatitt,  pale  edadon-  or  o]iTe-«een,  wjd  rtroag 
pearly  or  vitwous  lustra ;  at  PaiMS  in  Finland.  Me  in  Scotland. 
lb)  Common  hornblende^  dark  leek-  or  blaokifih-green,  qp«iue; 


Streak  groenish  grey.  A  constituent  of  many  rodks,  as  to  Nbrway, 
the  Alps,  and  Scottish  Highlands  (Ballatw,  Ban  Ailhasr,  Gl«». 
bucket,  Oolafirth).  (c)  Basaltic,  foliated,  with  bright  even  deoTOfle^ 
opaque,  yelvet-black ;  streak  grey  or  brown.  .  Q«Qa»Uy  ooartan» 
sIuuiina(9tol6)sndmuch(6toll)ifanpeiadde,  la  basaitand 
Tdcanio  rooka;  Etna,  Tesnvioib,pM>i9^  ^S^i^^  "^  ^ 
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879.  AxFVXiMOKm,  HSl+^eSi,. 

ObBjpe  prinuttie.  otPj  wl-co  ;  P;  2P««o  1W24';  OP.  d  odP 
IM*  Sfir,  perfeot;  «lao  OP.  MaMiTe.  BUek;  opuiaa.  Tltreooa. 
H.— 6;  G;— 8*44.  Co.:  lilica  48,  almninA  4*6.  peroxide  of  iron 
S'flk  PRtoidde  84^  Ume  67,  soda  8*6.  Streak  dark  bine-grey. 
JndSle  in  Hm  iplinteni  in  the  flame  of  a  candler  B.B.  mta- 
VOMes  and  molti  easily  to  a  black  magnetic  globnle.  Not  aoL 
in  acids.  Kangerdlnaisnk  in  Greenland,  FredenkarEm,  Arendal, 
n  Ptao  in  Oolorada 

58a  PiLOuni  4AgMi.+'A;ii9i,+l<^. 

Ntod  or  matted  fibres  more  or  less  dense.  Cream  yellow  to 
boS.  Dull ;  extremely  tough ;  absorbs  water  lik^  a  sponge. 
H.  — 1  to  S*6 ;  0.  -  "OS  to  1  "84.  Stmctore  yaries  considerably,  and 
liaa  giTen  rise  to  tririal  names,  as  mountain  p^P^r,  moontain 
Isathsr,  mountain  flesh,  rock  cork,  Jce.  Mountain  Aumt  occurs  in 
thin  sheets  at  Boyne  Castle  near  Banff ;  Mountain  Leather,  Bum 
of  the  Cairn  (Ckbrach),  Tod  Head  (Kincardineshire^  LeadhUls, 
Strontian  ;  JZodb  Cork,  Portsoy  and  J3oyne«  Castle,  Saxony,  and 
Sweden.  Ce.  t  silica  61*8,  alumina  8*6,  ferrous  oxide  2*88, 
1 10-3,  water  28*8. 


581.  Kboxidolitb,  8^eSi  +  (l^ltg)Sit  +  2£E. 

Delicate,  easily  separable,  but  tough  fibres ;  elastia  H.  -  4 ; 
0.  -  8  "2  to  8  '8.  Tranalucent ;  silky.  Indigo-blue  ;  streak  layonder. 
B.B.  fuses  easily  to  a  black  magnetic  fflasL  Ce. :  silica  60*8,  iron 
protoxide  86,  magnesia  2*2,  soda  87,  water  6*8.  Stayem  in 
Korway,  Greenland.  A  fibrous  yellow  mineral  from  Orange  riyer. 
South  Africa,  has  been  referred  here ;  its  fibres  are  not  separable, 
and  its  hardness  is  7.  AbriachaniU,  a  yery  similar  mineral,  of  blue 
colour,  occurs  near  Inyemess. 

582.  GLA.vooniAKi,  0&9i  +  S^lSit . . 

.Oblique  prismatic  CI.  prismatic,  perfect ;  fracture  oonchoidaL 
H.— 5*o;  G.«8*l.  Translncent;  yitreous  to  pearly.  Indigo- 
blue,  grey,  bluish  black.  B.  B.  becomes  brown,  fusing  easily  to 
oliye-g^een  glasL  Cc.:  silica  66*5,  alumina  12*2,  protoxide  of 
iron  10*9,  magnesit  8,  soda  9 *&.     Island  of  Syra. 

588.  HsBMAimiTi,  ttnSi. 

Granular  aild  arborescent  Bose-red.  G.  >"8*4.  Cc:  protoxide 
of  manganese  48  7,  silica  48  "9,  lime  2,  magnesia  2  *4.  Cummingto9 
in  Massachusetts. 

684.  Gbumbbitb,  ^eSi. 

Asbestiform.  G. -87.  Brown;  silky  lustres  Cc:  protoxide  ol 
iron  61  *65,  siUca  46  *46.     Mt  des  Maures  (Yar). 

^      586.  loLiTE  {Chrdierit4,  DichroUe),  'J^i^+^iig,  l'e)&. 

Bight  prismatic.  »P  (P)  119*  lO',  middle  edge  of  P  96*  88^. 
Form  osP  (2*),  od^ so  (/),  OP  (m) ;  and  this  with  obPoo  {k), 
odI^  {i),  j^co  (•),  and  ^P  («),  (fig.  618);  short,  prismatic.     CL 

odPoo  distinct,  traoes  along  Poo  ;  fracture  oonchoidal  or  uneyen. 

H.-7  to    7*6;    G.-2*6  to  27.       Trans- 

parent  or    translucent ;   yitreous.   indiniuff 

to   resinous.      Colourless,   but   cniefly  dark 

\ln%   or  yiolet,  greei),    brown,  yellow,  and 

grey.    Often    with  distinct    trichroism ;   on 

OP  blue,  on  ooPeo  grey,  and  on  oaj^co  yel- 
lowish. B.B.  fuses  difficultly  to  a  dear 
glass  ;  slightly  affected  by  adds.  Cc :  48 
to  61  silies,  iro  to  88  alumina,  8  to  18  mag- 
nesia, 1  to  12  iron  protoxide.  Cabo  de  Qata  jj  i  : 
in  Spain,  Bodenmais  {Feli^m),  Or^erfyi  in 
Finland  {StnnheiliU),  .  Korway,  Sweden, 
Oreenlan4t  North  America,  and  Siberia. 
Small  rolled  masses  of  an  intense  blue  colour 
and  transparent,  found  in  Ceylon,  are  the  Fig.  618. 
Sajmhirt  ^Bau  or  Lueh$$apphir  of  the  jewellers. 

Tne  following  haye  been  considered  oordierite  altered,  or  with  2  to 
8  atoms  water : — (d)  Borudar/Us,  Hydrous  loliU^  greenish  brown  or 
dark  oliye-green ;  near  Abo.  (6)  StmarkiU,  CMorophyllit*,  large 
prisms  or  ^listed,  gnen  or  brownish ;  near  Cabrach  (AberdoenX 
breyig  in  Norway,  Unity  in  Maine,  and  Haddam  in  Connecticut. 
(0)  FdlUuniU^  TridatiU^  compact,  greenish  brown  orblack,  foliated  ; 
H.»2'5  to  8;  G.-2'6  to  2*8;  FaluQ.  (^  Suronite,  granular; 
peariy,  yellowiih-green ;  H-3'8;  G. -2*88;  infusible  and  insol- 
uble ;  Lake  Huron.  («)  WeimU,  kidney-shaped  and  ash-grey  or 
brown:  Falun  and  Lower  Canada.  (/)  PyrorgiUiA,  indistinct 
imbedded  crystals,  black  pasdng  into  brown  or  nd,  dull  resinous 
lustre;  H.-86  ;  G.-2*6  ;  Helsingfors.  {g)  PiniU,  crystallized, 
or  massiye  and  laminar,  with  imperfect  cleayage;  H.-2  to  8: 
0.»2Tto  2*9,  semitranslucent  or  opaque,  dull  or  resinous,  ana 
dirty  grey,  green,  or  brown ;  B.  B.  Aises  to  a  elass^  sometimes  clear, 
at  other  times  dark-coloured ;  Anyei^s;-  Schneeberg,  Penlg  in 
0»xoBy,  th^  Fan,  Comwtli,  Oabroch  and  Tony  (AbeidsansUre), 


the  United  SUtes,  and  Greenland  (GrifS0el:il«,sp.  860).  OctfUttoOL 
Oeroldsau  in  Baden,  snow-white,  opaque,  fragile,  is  similar.  {h\ 
QigaiUoliU  ;  H.  -3-6  ;  G.  -2  8  to  2*9  ;  opaque,  dull  resinou%  and 
greenish  grey  or  brown  ;  B.  B  intnmesces  slightly,  and  ftises  easUy 
to  a  greenish  sls^ ;  Tammela  in  Finland.  (0  FraaeoliU,  lamellar 
and  green;  Breyig  in  Norway. 

588.  £i»RALD(^«ryZ)»^is+S^I^i* 

Hexagonal ;  P  69*  68'.  Crystals  of  ooP,  OP,  and  odP,  «P2,  OP,  P 
(a,  p,  Cf  if  fl^.  619)  are  prismatic, 
generally  with  yertical  stri«.  CL 
baaal,  ratlier  perfect;  00 P  im- 
perfect H.-7*5to8;  0.-2*8 
to  2*8.  Transparent  or  trans- 
lucent ;  yitreous.  Colourless  or 
white,  but  generally  green,  some- 
times yery  briUisnt;  also  yellow 
and  smalt-blue.  B.B.  melts  with 
difficulty  on  the  edges  to  an  obscure 
yesicular  glass.  "Sot  affected  by 
acids.  Co.:  87*6  silica,  187 
alumina,  and  18*8  gludna,  with 
0*8  to  8  iron  peroxide,  and  0*8 
to -8*6  chrome  oxide  in  the  rich 
green  emerald.  Emerald,  bright 
green ;  G.  -2*710  to  2*769 ;  occurs  _     ^,^ 

in  Muso  Valley  near  Borota,  also  **  ^l** 

in  Salzburg  and  the  Urals.  Beryl^  or  Aauamarine,  colourless,  cr 
less  brilliant;  G.  -2*877  to  2725  ;  near  Mursinsk  and  Nertchinsk 
in  Siberia,  Salzburg,  and  Brazil ;  in  the  United  States,  where  at 
Grafton,  between  the  Connecticut  and  Merrimack,  crystids  4  to  8 
feet  long^  and  weighing  2000  to  8000  A,  occur ;  Moume  Moun- 
tains in  Ireland ;  Mount  Battock  and  Cairngorm  in  Scotland  (fig. 
98).  Common  Beryl  at  Falun  in  Sweden,  Fcasum  in  Norway, 
Limoffes  in  France,  Rabenstein  in  Bayaria,  Nigg  Bay  and  Pitfodela 
and  RubisUw  near  Aberdeen  (Davideonite),  Strnay  Bridge  (Roes). 
Emerald  and  beryl  are  much  yalued  as  predous  stones.  Known 
from  quarU  by  face  p.    Forms  shown  in  figs.  92,  95,  98, 97, 98,  278. 

687.  Lbuoophakb,  8(Vi3i  +  8(}]3i  +  2NaF . 

Right  prismatic  qdP  91*.  CL  basal  perfect  H.-8*5  to  4; 
0.-2*97.  Pelludd.  Wlne-yeUow  to  oliye-green.  Vitreooa. 
B.a  fuses  to  pale  yioletblue  bead.  Cc :  silica  47,  Ume  23-4. 
gludna  107,  soda  11  *3,  fluorine  8*8.     Lamd  in  Norway. 

688.  MsLnroPHurB,  7(lLj9i^  +  8NaF . 

PyramidaL  P  122*  28^.  Mostly  lamellar.  H.-5;  0.-3;. 
Honey -yellow  to  dtron-yellow.     Breyig  and  FrederiksriLni. 

Fblspjlk  Group. 

(^tallisation  oblique  prismatic  or  anorthio ;  yery  similar  both 
in  aspect  and  in  angles.  CL  yexy  distinct,  especially  the  basal  P; 
less  so  the  clino-  or  orachydiagonal  M.  0.  —2  4  to  8%  but  mostly 
2  '6  to  2  *& ;  H.  -  8  or  a  little  more  Slightly  or  not  at  all  soluble  in 
addc  E  E  fnsibl^  but  often  with  dimcnlty.  Translucent ;  purw 
varieties  transparent  Ck)lourless,  white,  or  shades  of  rod  ;  leoi 
commonly  of  green  or  yellow.  C  c :  snhydrons  silicates  of  alumina, 
and  of  an  alkali  or  alkaline  earth. 

The  felspars  are  yery  important  constituents  of  the  earth's  oust, 
ocourring  in  nearly  all  the  igneous  rocks,  and  in  many  of  tha 
stratified  crystalline  schists.  In  true  strata  they  are  found  chiefly 
as  IHgments  or  decomposed,  and  in  the  latter  state  ibrm  a  large 
part  of  wet  soils  and  dayc  By  the  older  mineralogista  and  m 
popular  language  many  species  are  coi^oined  under  the  commoa 
name  of  ftUpar  which  are  now  considered  as  distinct  each  of  them 
having  not  only  its  ^uliar  physical  and  chemical  characten,  but 
also  geognostio  position  and  associated  croups  of  mlneralc  Thus 
orthoclase,  and  the  other  more  siliceous  felspars  with  potash,  abound 
in  granite  and  the  pi  atonic  rocks  ;  the  less  siliceous,  with  soda  and 
lime,  characterize  the  volcanic  rocks,— 4.9.,  Ubradorito  the  basaltie 
group,  fflassy  felspar  the  trachytic  Orthoclase  1.  associated  with 
quartz,  hornblende^  and  mica;  glassy  felspar  dther  with  homblendo 
and  a  black  mica  or  with  augite ;  labradorite  with  augite,  very 
zarely  with  quartz  or  hornblende. 

The  felspars  arc  best  known  from  simils^  minerals  by  their  haid« 
ness  (they  scarce  scratch  with  a  ^ood  knifed  difficult  fusibility,  and 
unequal  cleavagec  The  following  marka  may  aid  the  studsnt  in 
distinguishing  the  more  common  species.  In  orthoclase  the  basal 
deavage  plane  forms  a  right  angle  with  the  dinodi\;onal  deavago 
pl^es  U  on  both  hands ;  in  the  tridinio  or  plsgiodase  iUspais 
the  angles  are  unequaL  Orthoclase,  albite,  andeain^  and  ftl^g»w»Vtt 
are  insoluble  in  acids ;  labradorite  and  anorthite  are  men  or  l^a 
soluble  In  granite,  when  d'ocoraposmg;  orUiodass  often  K^^^rmw 
rsddish  or  dark-i*«d  ;  oligoclase  dull  green,  and  at  length  white 

Walterhausen  considers  that  the  felspars  are  miztnies  of  thiea  tma 
spades,  forming  a  seristf  with  the  oxygen  of  tha  iHiea,  alnmlna,  and 
BO  in  tht  proportiam»t8tX.-cB  ranging  from  24  to  4    Teher- 
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mak  «ad  moit  miiiMtlogiifei  now  tain  ft  dmiltt  rlew.  nfftrdiiig 
orthodaM^  albita,  and  anorthita  alona  as  tnia  ipaoief,  of  wUeh  the 
otheaaiamixtnren  Thote  aonaLBtiiig  Msentially  of  potaah  and  •oda 
only  art  marhanlffal  xnixtarea  of  orthoolaat  and  albita,  tha  diitioet 
lama11«  being  Tidble.br  the  mieroeoope ;  thooa  again  that  .oontain 
eeeentiallj  lime  and  loaa  together  arep  lometimeB  at  leaat,  ehemicd. 
being  iacnnorphoiis  oompoonds  of  albite  and  anorthite  in  rarione 
mportionfl,  and  with,  eopreeponding  trandtiooa  in  etTvtallographie 
and  phyaioel  jnonertiea.  Fotwithatanding  thii,  theee  intermediates 
■mat  be  iwaidea  as  independent  minenl  apeoiesb  inasmneh  as  thej 
are  aerenl^  tj^cal  of  certain  rocks,  and  hare  ehaiaeteilstio  forma 
diileringfrom  each  other  in  angolar  Junllnation. 

689.   0BTHO0LASl,lA^i«  +  ^it. 

ObUqne  pffi8matie,0»68*  67'.  odP  (rand  /)  118*  iV. ;  P*«o  (•) 
66*  48";  8P*«o  (•)  90*  71';  SP^  (y)86*46'.  Thecommoneet  and 
simplest  fnma  are  osP,  OP,  P»«> ,  and  o»P*<b  {M),  o»P,  OP  {I\ 
SP*«o  (flgs.  620  to  627).     When  osP  predobinatea  the  OTstals 
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rig.  es&  rig  524.  rig  62& 

are  short  rhombic  prisms ; 
when  o»F*«o  predominates 
they  are  tabular;  when 
o»P  and  o»F*«o  predomi- 
nate thmr  are  wbart  hexa- 
gonal pnamatic,  when  OP 
and  o»P*co  they  are  rect- 
angular priamatlp,  often 
mneh  lengthened.  Twina 
are  Tory  frequent,  and 
ooeur  according  prfanarQy 
to     four     Uwa.       Fird,  •    rig.  628.  Fig  627. 

throQgh  rsTdntion  of  one  half  or  of  a  whole  aystal,  then  forming 
intmenetrating  twina  ronnd  a  Tertioal  axis  (iig.  106).  In  the  case 
•f  tlus  hemitropio  rerolatioii  one  of  the  external  aoea  beoomee  a 
fiMM  of  union.  According  as  tha  ri|dit  or  the  left  half  (or  whole 
crystsl)  la  eonceived  to  be  that  w)deh  haabeen  rerohred  the  arstals 
are  termad  right  and  left,  as  in  Age.  188, 189.  Steond,  br  rerohitioD 
of  one  hatf  around  an  axis  normal  to  Jf ;  in  such  twins  the  com- 
positSon  is  not  tridaiioed  axtemally  ezoept  by  sntnrea.     Third, 


rig.  628. 


rig.  629. 


ng.68a 


through  rerolntion  round  an  axis  nctmal  to  P,  forming  orthorhombio 
prisms  which  show  a  herring-bone  Uneation,'  through  the  meeting  of 
stri«  commonly  present  upon  the  face  ifparallel  to  the  intersection 
of  its  edge  with  the  face  T  (fig.  628).  Iburtk,  by  rerolntion  round 
an  axis  normal  to  2P*oo  (n) ;  this  also  fonns  a  prism  the  section  of 


which  is  nearly  eqnare  (fig.  529).    Compound  twina  on  this  last 
type  are  formed  of  8  to  4  and  8  cxystala  (fig.  580)l 


bccura  also  massive,  and  coaree  or  fine  granular.  CL  basal  (l), 
rtrj  perfect ;  dinodiagonal  (if),  nerfect  (P  :  Jf-90*) ;  fracture 
eonchoidal  or  spUntery.  H.  -6 ;  6.  ~2-58  to  2'58.  Transparent 
to  tranalueent  on  the  edgee  ;  ritreous  but  pearly  on  oL :  and  aleo 
apaleaoent,  with  Uuish  or  changing  colours.  OocasionaUy  colour 
\tm  bat  generaUy  led^  yellow,  grey,  or  green.    B.B,  fusea  with 


difllenlly  to  an  opaque  TesfoularglaiiL  Hot  affected  by  addsi  Ccit 
84*6  aiUca,  18*6  alumina,  and  18*9  potash,  but  generally  10  to  14 
potash,  1  to  4  soda,  0  to  1*8  Uma,  0  to  2  iron  peroxide.    Taiietica 


n)  Ai/niaria  and  /cf-mr,  traaspannt  cr  translucent^  splendest: 
and  almost  colourlees.  Borne  wlta  Uuish  opalescence  sre  named 
MoondffM ;  St  Gotthard,  Mont  Blanc,  Danphin4,  Arendal,  Qrso- 
land,  and  Ceylon. 

(2)  Cbmmew  FtUnar,  gsBnally  white  cr  red,  especially  flesh-red, 
is  a  common  ccnatituant  «f  many  rocka.  Cnrstals  at  BaTano  oo 
Lago  Haggiore,  Lomniti  In  BHasla,  lloume  Hountaina  and  Widt- 
low  in  Mand,  Aberdeenshire  (at  Rubislaw  8  or  8.ineheB  loqg)  in 


are  Tarietiea. 

(8)  The  aUm^  KUpar  or  SatUditu  (0  84*  1'  »P  119*  18^  con- 
taine  8  to  12  potash  and  8  to  10  soda.  Crystals  imbedded: 
Titrecua,  translucent^  and  often  much  cracked ;  Airan,  XIgg,  and 
other  parts  of  Scotland,  Drachenfels,  Aurergne,  and  other  countries. 

Orthodase  occurs  in  cranil^  gneiss,  and  porphyry  in  many 
oountriee.  It  is  commonly  aseodated  with  quarts ;  eometimesb  as 
ih  the  CfrtgaMe  QramiU  of  Sutherland,  Hanis,  and  Portsoy,  In 
letter-like  comMnationa  of  the  latter.  It  is  very  liable  to  deoom- 
poeition,  when  it  is  oouTerted  eepedally  into  kaolin,  used  for 
manufacturing  porcelain  and  stoneware.  The  adularia  or  mooi)- 
stone  and  the  green  amason  stone  are  cut  as  ornamental  atonea. 
LmliU,  from  Biddean  nam  Bian  in  ArgyDshire  and  Oirthyttan  In 
Sweden,  is  a  somewhat  siliceous  homy-lustred  flesh-coloured  com- 
pact Tariety.  FiAwidm  and  JJcfiutoiu  are  similar  but  more  impure, 
Ifimx/iiMisaTariety  with  angle  distorted  by  interstitial  penetra- 
tion, by  oligodaee  (Sutherland),  and  by  albite  (FrederiksTftm,  ftc). 

690.  Albeti^  '^ist^^i«. 

Anoraiio.  OP  (i^  i  o>]^oo  (JO  88*  24':  opP*  (Z)  :  o>T  (D  122*  16'; 
but  anglea  TarUbU  Crystsls,  generally  like  thoee  of  orthodae^ 
are  tabular  or  prismatic  (fig.  197>  Hemitropes  common,  eepedally 
united  by  a  lace  of  oD^co  (figs.  681,  682)  the  le-enterlng  aa|^  ba- 


ng. 681. 


Fig  682. 


tween  the  fSusee  of  OP  (P  and  P)  172*  48^  bdng  very  characterietia 
Fig.  198  is  another  common  hemitrope.  Alao  masdve,  and  in  radiat- 
ing platea.  GL  baaal  and  brachydiagonal,  almcet  equally  perfect ; 
fracture  conchddal  or  uneren.  H.-8  to  8-5:  0.-2*8  to  2*67. 
Barely  tranaparent ;  Titreous,  pearly  on  the  d.  Cdourleee,  but 
generallT  white,  grey,  green,  red,  or  yellow;  streskwhit^^  BR 
difllcultly  fridble, 
tinging  the  flame 
yellow,  to  a  whita 
aemiopaqoe  glass. 
Not  aflectea  by 
acids.  C>o>:  ^'^ 
silica,  19  *8aluinina 
with  01  to  I  iron 

peroxide,  and  11 '8  -*^     ^  _.    .«« 

eoda.with0-8to4  ng6»B. 

lime,  0  to  2*6  potadL  Hence  albite  and  orthodase  |»tii  contdn 
eoda  and  pota^  only  in  different  propwiiona.  Albite  is  most 
eaaQy  reooffdied  by  its  frequent  re-entering  angles,  its  readkj 
fWblU^Tttdthe  obliquity  (i8*  88^  of  it;  cL  pl*n«^  often  miurked 
withstrik     i^srwSels  a  variety  of  whidifl^  688  ia  a  typical 

form. 

AlMte  is  a  constituent  of  many  "  greenstones^  as  at  O^^f^^ 

fdspar  of  the  red  granitee  of  Scotland.  Dauphin*,  St  Gotthard, 
Tyrol,  Sabbnrg,  and  ArendaL         ^     ,  .    _^,^ 

Adin^oU  is  a  wmpact  yariety  similar  in.  appearance  to  XmWs. 

69L  AKOBTHiTB,':to8i+0aSi. 

Anortliic.  OP  (f) :  ^^->  (JO  W*  «<>'?  "f  Tnl.u'SSifp 
80'.  Hemitropee  c^mon  on  both  if  and  F.  f^&f  H^«  . 
and  F  180*  sVT  CL  basal  and  liraohydiagonal,  perf«tj^e.-8  > 
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G.— £'7tofi*78.  Tnnfptrmtortiuialnceiit;  Titreona.  Coloarlevor 
wiiita  B.E  ftuet  to  a  clear  glass ;  soluble  without  gelatiniziDg  in 
con.  h.  wM.    Ce,:  43  silica,  80*9  aloinina,  20*1  lima  sometimes 


TIg.68i. 


Fig.  636. 


with  msgnesia  and  soda.  Fetlar  in  Shetland  ;  Lendalfoot  in  Ayr- 
shire, in  gabhio;  Houte  Somma,  Iceland,  Java.  LtpoliU  and  Am' 
fKodoHU  an  varieties.  In  LainbiU  the  greater  part  of  the  lime  is 
replaced  by  potash.    Olen  Gaim  and  Labrador.     At  both  rosa-red. 

59%-  OUQOOLASB,  Sii^ifli,  +  (^  <^)fl^it  • 

▲northio.  OP :  a»f  ao  83*  10^;  ooF :  o»T  120*  42^.  Hemitropes 
face  «,  with  fti^  178*4':  Z :  J  120*20';  y  :»170*  9*;  «:«  175*  69'. 
CL  basal,  perfect;  brachydiagonal,  lessso.  H.  -3;  O.  - 2*32  to 2*84. 
Yitrsons,  resinons  on  the  cL  White,  with  a  tinge  of  green,  crey, 
or  red.  B.B.  melta  easier  than  orthoclase  or  albite  to  a  clear  glass ; 
not  afTscted  by  adds.  Co. :  38  silica,  28*4  alumina,  8*4  spda,  and 
4*2  lime ;  thus  nearly -•8  albite  and  1  anorthite.  DistinsnishcA 
from  orthodaas  by  the  marked  stria  on  the  faces ;  less  readu^  from 
alWte,  but  more  taalUe  and  G.  higher.  The  common  assocute  x>f 
orthoclase  In  the  Scotch  grey  granitea,  especially  in  vein  granite,  as 
at  Bispond  and  Ben  Loyal  (Iga.  683,  687)  in  Sutherland,  and  at 
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Fig.  683L  Fig.  687. 

Bttbsalaw;  ScandinaTia,  TTrala,  Ban^  snd.Korth  America.  The 
SvMOkmM,  from  FoihaTsn  in  Sutherland,  NcrwaT,  Lake  Baikal,  and 
Ceylon,  with  a  play  of  oolonr  doe  to  imbeddsd  ciystala  of  rubln- 
glimmer  (g^thitsX  belongs  to  this  spedssi 

698.  LABftAi>6ftiTm,'Jlkffii,+(6m  ^)9l. 

Anorthia    OP:od?od   83*  W\  OP:odT  111*;  OP:o»P'  118* 

84';  fl»P':  od*?  121*. 87* ;  o»!^«o  :  o»F  12Q*68' ;  odPoo  :  o»T  117* 
BO'.  Hemitropes  of  three  types  :-^l)  according  to  the  first  law  of 
orthodase  aa  in  fig.  688 ;  that  is^  Ttrtical  rerolntion  and  hot  of 

union  od^o  ;  (2)reTolntionof  ona  half  with  rtfdnion  on  the  &ce  o»Poo, 
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aa  in  fig.  689 ;  (8)  with  twin  face  P,  as  in  fie.  640.  Hemitropes  of 
the  last  form  alao  occur  in  which  the  lower  Aalf  consists  of  a  hemi- 
tropa  fioniMd  aoooidiDg  to  iho  saoond  method.    Ciyitals  imbedded 


in  rocks  consist  generally  of  repeated  twins  affording  an  aB|^e  of 
178*  20'.  CL  basal,  perfect;  brachydiagonal,  less  so  ;  i>6th  usnally 
striated  on  account  of  the  above  twinning.  H.  ~  3 ;  G.  —  2  *38  to  2  -74'. 
Translucent;  ritreous,  on  the  cl.  resinous.   Grey,  passing  into  white, 

men,  yellow,  or  red.  The  fSsces  of  oo^eo  often  exhibit  rery  beauti> 
ful  changing  ooloura^blue,  green,  yellow,  red,  or  brown — some- 
times bands  intersecting  at  certain  angles.  B.B.  fuses  more  readily 
than  orthoclase  to  a  compact  colourless  glass.  •  Sol.  in  h.  add.  C.  c. : 
52*9  silica,  80*8  alumina,  12*8  lime,  and  4*5  soda.  It  is  thus-1 
albite  and  3  anorthite.  Common  constituent  of  dolerite,  gabbro, 
and  hypersthene  rocks.  In  Scotland,  Labrador,  Finland,  Han, 
Tyrol ;  also  at  Etna  and  YesuTius. 

694.  ANDsaiN^, '^l§i,  +  (^Ca)Si. 

Anorthic  Crystals  nmilar  to  albite  and  anorthite.  Twin  ikoo 
Jf.  Crystals  generally  formed  of  repeated  platesi  G.  —  2 *37  to  27. 
Phyncal  properties  like  albite;  more  easily  fudble  to  a  porous  whita 

glass ;  h.  acid  sometimes  dissolves  out  alternate  laminfs  of  crystals, 
.c :  69*7  sUica,  25 -3  .alumina,  7*7  soda,  and  7  lime,  and  thus  nearly 
1  of  albite  and  1  anorthite.  Typical  of  the  primary  limestones 
and  a  granitic  belt  therein  in  Scotland,  as  at  Shinnesi^  Urquhsrt, 
Dalnain,  Jcc     In  the  Andes,  the  Yosges,  and  Iceland. 

696.  Htalophakz,  'A'lSi,,  fcdi,+;iti&,  fiaSi 

Oblique  prismatic:  resembles  orthoclase;  crystala  and  angles 
nearly  the  same.  Cl.  OP,  perfect  H.  -3  to  3*6  ;  G.  -2*8  to  2-9. 
Trans^wrent  Lustre  vitreous.  Colourless,  white,  and  flesh-red. 
C.C.:  silica  52*7,  alumina  21,  baryta  16-1,  potash  7*8,  soda  2  1. 
B.  B.  difficultly  fusible  to  a  blebby  glass,  not  acted  upon  by  addsL 
Binnen  in  Yalals,  Jacobsbeig  in  SwMlen. 

693.  BARSovm,  ^Si  +  CaiSi. 

Right  ]>ri8matic,  or  oblique  prismatic..  H. «  6*5  to  3  ;  G.  ■■2*6& 
Snow-white  ;  translucent  Fracture  granular.  Pearly.  Ce.:  silica 
42*2,  alumina  83*4^  lime  19*8.  Gelatinizes  in  h.  add,  difficultly 
fusible.     A  dimorphic  form  of  anorthite.     Barsovskoi  in  the  Urslsi 

697.  Saussuritx. 

A  massive,  granular,  translucent,  white  or  pale  gi«tK  ielspathio 
mineral  of  the  nature  of  anorthite  mixed  with  labradorite.  H.  •-3  to 
7;  G.  —  8  '23  to  8  '4.  Probably  a  mixture.  Occurs  in  loose  blocks  near 
Geneva,  and  in  Corsica.  In  China  and  in  India  is  carved  under  the 
name  of  Oriental  jsde  (nephrite).  Seems  to  be  confounded  dao 
with  soizite,  and  perhaps  with  yu  (prehnite).     Jadoito  i»  similsr. 

ZsouTB  Gbohp. 

These  ciystalliae  in  all  the  systems  except  the  anorthic,  and  them* 
selves  present  great  variety  of  development  Mostly  hyaline  and 
white ;  rarely  red,  grey,  or  vellow.  Cl  generally  distinct  AU 
vield  water  in  closed  tube  ;  all  fusible  B.B.  most  eadly,  and  often 
intumesdng ;  all  sol.  in  adds,  and  mostly  gelatinize  or  deposit 
sUica.  They  are  hydrated  silicates  of  alkslies,  or  alkaline  earths, 
mostly  with  silicates  of  alumina,  but  rarely  conUin  magnesia. 
Soma  mineralogists  regard  the  water  as  basic,  in  union  with  silica* 
and  Eenngott  gives  the  formula  in  that  form,  thua : — 

Analdms,  ())«A'l)  2£(i-f-2(]ft,  iSi), 

NatroUte,  (H^i^)  2§i+2(^,  ISi), 

Stilbite,Ca,':/^+3(£E,  Si), 
and  the  others  similar.  They  are  generally  found  in  amygdaloidal 
cavitiea  or  fissures  of  trap  or  iilutonic  rocks,  apparently  aa  depodta 
from  water  percolating  into  them,  and  are  thus  probably  products 
of  decomposing  nepheline  or  felspars^  or  hydrated  felspars  'them- 
selves. They  never  form  constituents  of  rocks.  Katrolita, 
scolesite,  thomsonite,  and  the  connected  varieties  are  marked  b^ 
their  needle-like  radiating  forms  ;  stilbite  and  heulandita  by  their 
broad,  foliated,  pearly  cleavage. 

698.  PBCTOLm,  4CaSi<i-$^i|+a$. 

ObUqne  prismatic,  C  84*  87'.  o»Pa)  (c) ;  OP  (u)  95*  28'.'  CL  0 
and  u.  Twin-face  c:  chiefly  spher- 
oidal  and  radiating  iibrous.  H.  —  5; 
G.-274  to  2*88.  Translucent; 
crystals  pearly  ;  fibres  silky.  Pale 
green  to  yellowish  white.  Sol.  in 
L  add,  leaving  ailica.  C.c:  64*2 
silica,  887  lime,  9*4  soda,  and 
27  water.  Ratho,  Corstorpbinc,  Castle  Bock,  and  Arthur  s  Seat. 
Edinbuigh;  EUsyth,  Stirling ;  Knockdolian  and  Lendalfoot,  Ayr* 
ahire;  Skye;  Montebaldo ;  Monzoni  Yalley  in  Tyrol 

699.  Walxkbitx,  4Ca&  +  Ad^i  +  i^i|+2I^. 

Like  pectoUte, but  columnar.  H. -4*6  ;  0.-2*7.  Flesh-oolonied. 
Lustre  pearly  to  greasy.     C.c.:  silica  68*7,  lime  28*3.  i 
6*1,  aoda  7*9,  water  4*3.    Corstorphine  Hill,  Bumtislsnd. 

300.  ZoNOTLin,  46aMi+ift. 

Kssuve.    H.- 3;  0.-2*3  to  8*7.   Pink,  white,  and  grey.   Tongh; 
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tnetan  eonchoidtl  tnd  splinta^.  Cc. :  fflica  49*8,  lime  4S*5, 
protozida  of  mangaoflie  2'8,  protoxide  of  iron  2*9,  water -87. 
Kilftnifthen,  and  Toroeay  (Mnll),  Xonotla  (Mexico). 

001.  JOBXSMOKITl,  9(0^4,  ]SE)di,  +  2il3E . 

MaMive^  fine  granular;  tranalucent;  fracture  haeklj.  H.  —  5; 
a-2-4.  Pale  pink,  ac:  silica  49*8,  lime  87%  water  12-9. 
Tobennoiy  (Moll),  Dnnvegan  (Skye). 

802.  OuNm,  Cal^i,+£E. 

Bight  prismatic  odP  122*  19'.  Usually  fine  fibroos;  radiating. 
H. "5 ;  G. -2*28  to  2*86.  Pellacid ;  slightly  pearly.  Yellowish 
to  bluish  white.      In   powder  easily  sol    in   h.    acid,    learins 

felatinons  flakes  after  i^ition.     Co. :  68*6  silica,  28*4  lime,  and 
7.  rater;  an  apophylhte  without  the  fluorine.     Disco  Island, 
Faroes,  and  Iceland. 

803.  Af  0?HTT£iTl,  8(6aSi + £^ + KF . 

Pyramidal  P  120*  68'.  P;  odPoo  («),  OP  (e),  <»P2  (r>. 
R-^y  lamellar,  d.  o,  perfect  Brittle.  H.-4'5  to  6; 
6.  -2*8  to  8*4.  Tiansparent ;  yitreons.  On  o  pearly  {lehthyopK- 
(halmiU).  Coloorless,  rarely  pink,  green,  red,  brown,  and  yellow. 
B.B.  exfoliates,  intumesoes,  and  melts  to  wbite  enamel.  SoL  in 
h.  add,  leaving  siUca.    Co.:  silica  50*8,  lime  247,  water  16*9, 


ng.642: 


Fig.  648. 


Fig.  644. 


potsfsinm  4*8,  fluorine  2*1.  Dunyegan  and  Storr,  Skye  (fig.  644); 
Chapel,  Fife  ;  Corstorphice  (fig.  642)  and  Ratbo,  near  Edinonrgh ; 
Kilnrth,'  Bowling,  Kilpatricic ;  Port  Bush,  Ireland.  In  the  form 
P  (fig.  79),  grass-green  at  Oxhavoer,  Iceland  (OxhaveeriU) ;  Uto, 
Sweeten;  Andreasbeig  and  Faroes  (pink) ;  Faroes,  and  Poonah  in 
India  (green).  Internal  structure  tesselated,  bein^  built  up  of  wed^ 
and  lenticular  forms  with  varying  refractive  indices,  hence  exhibit- 
ing a  beautiful  structure  with  polarized  light 

804.  Gtbolite,  (|Ca+ilft)3i-(-£E. 

Lamellar,  radiate,  spherical,  and  investing.  H. »  3  to  4.  Pearly. 
Bluuh  white  to  cream-coloiured.  Transparent,  rapidly  becoming 
opaque.  Co.:  silica  63 '8,  lime  82*9,  water  13*8.  Quiraing, 
I^dale,  and  Storr,  Skye ;  Loch  Screden  and  Carsaig,  Mull ;  Cannar; 
^arartnt,  Niakomak,  and  Disco ;  Faroes ;  Kom  Scotia. 

806.  AxALCTiCB,  ;^i,+I^i+2]aF. 

Cubic.  ooOeo;202.  Fracture  uneven.  H. -6*6  ;  0.-2*1  to  2*28. 
Colourless,  white,  flesh-red,  scar- 
let Vitreous;  transpar^t  B.B. 
melts  without  frothing  to  a  clear 
vesicular  ^^lass.  Decomposable 
with  gelatmization  in  h.  acid. 
Cc  :  64*6  silica,  23*3  alumina, 
14-1- soda,  8*2  nvater.  Walls, 
Orkney;  Talisker,  Skye;  Sanda, 
and  Hebrides  generally.  Trans- 
parent at  Eigg,  and  Elie,  Fife 
scarlet  at  Boiraens,  Kincardine ; 
opaque  white  at  Glen  Faig; 
Salisbury  Crags,  and  Dumbarton; 

Giant's  Causeway,  Seisser  Alp  in  ,  ,  «. 

Tyrol,  Cyclopean  Islands  (fi|f.  646),  Faroes,  Icehmd,  and  Kova 
Scotia.     Budnqphite  is  a  vanely.     Pecto-  -'^- 

Ute  (sp.  698)  occurs  psendomorphous  after 
analdme.  in  la  ^e  crystals  of  a.  »,  at 
Batho,  Ikiinbuighahirc 

608.  PoLLVX,  3('i^i,+(6s},2;fai)§i)-l- 

2d. 

CuUe.  odOoo;  202  (fig.  648).  Also 
masdve.-  Gnm-like  externally.  Brittle, 
with  traost  of  deavage.  Fracture  con- 
chddaL  H.-66  to  8*6;  G.- 2*88  to 
2-9.  Colourless.  Yitreons.  SoL  in  n. 
acid.  0.0. :  dlica  44,  alumina  16, 
of  CMinm  84,  soda  2*6.  water  2-4,  * 
1  in  quantity. 


Fig.  646. 


Fig.  648  (sp.  606V 
The  only  minoral  whidi 


607.  FAWA8ITB,  aAJgii-h(<5i^)a&i,  +  18ft. 

Cubic ;  in  octahedrons  with  the  loodtetrahedron  |0|.  Fracture 
uneven;  brittle  H. -7  ;  0.-1*92.  Transparent ;  ritreous  to 
adamantine.  White  to  brown.  Sol.  in  h.  acid.  Cc:  48*8  silica, 
18  dnmina,  4*4  lime,  4*8  soda, '28  water.  Eaiserstuhl  in  Baden, 
Annerod  near  Giessen,  Eisenach,  Marburg. 

808.  CHABAsm  {LitM-ChdbasUe\  '^iSi, + CeMi + 6^ . . 
Bhombohedral ;  B  94*  48.'   HR| ;  -  iB  (r) ; -  2B  (e) ;  ''o»P2  (a), 
T\AjxM  very  common  (generally  interaesting),  on  faces  o»P  and 


'N 


Fig.  647.  Fig.  648. 

feo .  Primary  rhombohedron  is  sometimes  twinned  with  a  crystal 
with  faces  r,  «,  «.  CL  r  perfect-  H.-4  to  4*6;  G.-2  to  2*2. 
Transparent  or  tranducent;  vitreous.    Colourless,  and  brownish, 


Fig.  649.  Fig.  660. 

yellowish,  brick-,  and  fledi-red.  SoL  in  h.  acid,  leaving  silica. 
Cc:  siUca  47*8,  alumina  20*8,  lime  107,  water  21*8.  Lyndale 
(figs.  647,  648,   649),  Talidur  (figs.  176,  660,  sometimes  fledi 


Fig.  66L  Fig.  662. 

colour),  and  Storr.  Skye  (figs.  647,  648);  Port  Olas^w  and  Kil- 
malcolm (pii^c  and  brown) ;  Giant's  Causeway  and  Magee  Island 
(red),  Faroes,  Iceland, 
Aussig,  Andreasberg 
(fig.  661).  HaycUniU  in 
twinned  rhombohedra, 
with  pro  96*  to  97*  and 
p  i  d  170  reentering  (fig. 
662),  from  Faasa  and 
Maryland,  is  similar. 
PMaeoliU  is  chabadte  in 
twins  of  |P2,  ooP2,  B, 
-)B  at  the  Gianfs 
Causeway  (fiff.  164).  At 
Bichmond  m  victoria 
they  occur  as  in  fig.  __ 
668. -2B(n).  -|B(r),|P2(J 
this,  half  of  the  Bnie  is  replace 

609.  GMBJirm  {SodO'CkaiatiiB), 


Fig.669L 
0P«rp^*«dg^|P21i6* 


hk 


Oombination  P,  <XP,  o»P 
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(figa.  654,  666).    Taces  of  P  striated  pftnUel  to  the  polar  edge,  those 
of  the  prism  horiz^tally  (fig.  565).     CL  ooP  distinct.    Oelatiiiizes 


twinning. 


Fig.65«. 

with  K  add.     C.e. :  47*6  siUca, 
jp.    .„  197  alomint,  12  sod*,  207  water, 

jrig.  OKt.  Certain  crystals  seem  to  indicate 

Talisker  in  Sk^  (twins  of   fig.  555),  Olenarm  in 


Fig.657. 


rig.  658  (sp.  6U). 
soda  4*8,  potash  2,  water  17*80.     Ad- 


Antrim  (fig.  655),  Vicenj»,  Pyrgo 
in  C^ros^  Cape  ^lomidon  in  l^ova 

610.  vLxynn,    il^Si,  +  CaSi 
^6. 

Bhombohedral;  R  (s)  79*  29'; 
"iR  (r)  106*  8' ;  OB  (o).  Forms 
interseeting  twins  as  in  fig.  557. 
H.-4;  a.~2'lto2'2.  Colourless 
and  white.  Cx. :  silica  48*8,  alamioA  28*8,  lime  97,  water  21. 
StoTT  in  SkTe  (o,  f),  Ireland  (at 
Olenann,  Island  Magee,  London- 
deny,  Jce.),  Iceland,  Dalsnypen, 
and  Naslso  in  the  Faroes. 

611.  HBBSOnXLITB,       'jlkliii,  + 

Hexagonal  prisms  (<)  surmounted 
by  two  trihedral  pyramids  of  Of  and 
one  of  aV(fig.  558).  a, :  «  122*  8' ; 
aUL  :  0  lor  26';  0  striated  hori^ 
sontally.  -CL  < ;  fracture  .  con- 
choidal ;  transparent ;  vitreous. 
White  or  colourless.  H.-5'6; 
O.«2'06.  Co.:  silica  47,  alu- 
mina'21*2,  lime  5*2,  soda 
Castello  and  Palagonia  in  Sicily,  Yafra  in  Australia. 

612.  L^irM0imTB(Xe(mAan2{to),  ^&Wi,+(3a6i+4d. 

OUique  prismatic,  C  80*  42*.     o»P  (m)  86*  lO'.     o»P 

118*80';Pco  (a:i):-»Plll"l*';«:<il25*41'; 
a:5  90*;  <:sl49*  15V  Twin  face  a.  CL  m, 
perfect ;  Terr  brittle.  H.  -8  to  8*5 ;  O.  -2*2 
to  2*8.  Pelfndd  when  fresh  ;  vitreous ;  pearly 
on  eL  White,  cream-coloured,  brick-rod.  De- 
composes rapidly  through  loss  of  water.  B.B. 
intnmesces,  and  melts  nrst  to  a  white  enamel, 
ultimately  lo  a  dear  glass.  Gelatinizes  in  h. 
add.  Co:  silica  50*9,  alumina  21*8.  lime 
11*9,  water  16  8.  Papidly  loses  1  eqmvalent 
or  8*86  per  cent  of  water,  and  becomes  fri- 
able (MypokiUnU),  Kilfinicheu,  Mull  (fiir. 
559) ;  Storr  and  Quiraing;  Skye  (hypostil- 
bite) ;  Tod '  Head,  Snizort,  Qlen  Farg  (nd) ; 
Bowling,  Dumbarton  (twins  of  m,  <) ;  nuel- 
goat   in    Brittany ;    Pra|rue,    Falun,  loelimd, 

water. 

618.  EpisTiLBin  {RHitiU), 
^i.+Cadi,+5]». 

Oblique  prismatic,  0  64*  58'. 
•P  (m)  185*  10';  P«  (<)  109* 
46';  JP(«)147*40'(fig.560).  Hemi- 
tropes  united  by  m,  with  twins  of 
tiie  same  united  by  the  brachy- 
diagonal  (a).  CL  brachydiagonal, 
perfect  H. -8*5  to  4;  0.-2*8  to 
2*4.  Pellucid:  vitreous;  pearly 
on  d.  Colourless.  SoL  without 
platinizing.  C  c. :  silica  59,  alum- 
ina 17*5,  lime  9,  soda  VS,  water 
14*5.  Talisker  in  Skye  (m,  <,  a); 
Hartlepool  (in  twins),  Iceland,  Fi 
Kova  Sootia^  and  Vew  Jersey. 


Fig.  559. 
Kova  Scotia.     C^pomanifo  from  Tuscany   has   only 


Fig.  660. 
'aroes,  Silesia^  Yiesch  in  Yalmis, 


Fig.  561. 


FIg^662L  F1C.66S. 


614.  HBinuLia>iTB,'A!l9ia+6aSi,-f.6d. 

Oblique  prismatic,  0  68*  40'. .  P^oo  (p)  60*  20' ;  2P  (s) ;  |P  (a) ; 

.2P'«)  (r):  8Pe€o  («)  ;  odPoo  ;  a>P»;  OP.  »:«  186*4';*  :•  146*  fit. 
Crystals  elongated  along 
each  of  the  axes  pre- 
sent very  Tarving  forms, 
but  iraneralfy  tabular 
CI;  cunodia^nal,  per- 
fect; pearly  on  tnis, 
vitreous  on  others ; 
brittle.  H.-8-6 
0.-2*1  to  2-2.  Trans^ 
parent  to  translucent . 
colourless^  whiter  brick- 
red,  rose,  green,  hair- 
brown.  B.B.mdtswith 
exfoliation  and  intu- 
mescence to  a  white 
enameL  SoL  in  h. 
acid,  leaving  silica. 
Storr  and  Talisker, 
SWe(fig.562);  Sanda; 
Kilmalcolm;  Catterline, 
Kincardine  (fig.  -563); 
Kilpatrick  Hills  (p,  m, 

n,c,  «,.r,f)and  Kintyre  _.     --,  «..  -^. 

(red) ;   Iceland,  Faitis,  '^»-  ^^  ^  *^* 

Fassa  Valley,  Nova  Scotia,   Baltimore  {BeaumenHU)  (fig.  565) 
{p,  m,  fs  s,'0  ;  Vindhya  liountains  in  India  (fig.  664). 

616.  BREW8TMiiTE,'AlSi,+fcai|+63fiE.     A-(fdi+ffia+K5i). 

ObHque  prismatic,  C  86*  6&.  o>P»oo  (a) ; '  o>P««>  (>) ;  OF  (o) ; 
«P«ce  («);  ooP  (m);  ooP^  (e);  ooP-f  (<).  •:« 
173*  10'  (fig.  566).  CL  cUnodiagonal,  perfect ; 
pearly  on  do.,  vitreous  on  others;  pellndd. 
H.  -6  to  5-5  ;  0.-2*5  to  2*45.  Colourless, 
yellow,  or  brown.  SoL-  with  eelatinisation  in  h. 
add.  Cc.:  54*8  silica,  15  alumina,  9  atrontia, 
6*6  baiyta,  1*8  lime,  18*5  water.  Strontian, 
Frdburg  in  the  BreiiJi^u,  Pyrenees. 

616.  PHiLUP8iTX,'^yi,+(6a.3Se)l9i+6£E. 

Oblique  '  prismatic,  0  5fr*  1'.  odP  (m)  ; 
odP^oo  (5) ;  OP  (c\  Polar  edges  120*  42'  and 
119*  18'.  Faces  5  and  m  striated  paralld  to  . . 
the  intersections.  Apparently  always  twinned; 
ffenerally  these  duplicated  by  intersection  on 
nice  5  or  fi^e  c  (figs.  567,  568),  and  frequentlv 
arranged  so  that  thrc3  of  the  above  double  twins  intersect  at 
right   angles   to   one  anothei^  foming  the  cradform  fig.  K69. 


Fig.  566  (sp.  615). 


Fig.  567, 


Fig.  568. 


/ 


Fig^  569.  Fig;  670. 

When  the  prismatio  facet  of  thaie  an  ihoT^  the  Cmss  m  of  thi 
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Intanecting  individuala  fall  nearly  into  ono  plane,  presenting  the 
5™  fig.  570  ;  when  long  fig.  i90.  Brittfe :  fraStnre  nn?ven. 
H.-4-6;  G.-216to2-2.  Qelatinitet  in  h.  adi  C.c:  •iHca48-6, 
alamina  20-2,  lime  7 '8,  potash  6*2,  water  177.  Giant's  Canseway, 
GiesMn,  Marbarg,  Cassel,  Capo  di  Bore,  Veaaviua,  Iceland. 

817.  Habmotoxs, ':&ilSi,+6aSi,+6d. 

Obliqne  prismatic,  0  66*  10*.  ooP  (*) ;  •?  «  (5) ;  OP  (a). 
Forms  like  phillipdte,  but  more  frequently  in  simple  twins. 
Physical  properties  like  phillipsite,  but  G,  -2-8  to  2-6,  and  fuses 


Fig.  672. 


Fig.  6n. 


Fig.  578.  Fig.  67i. 

with  difUcolty.  Difficultly  sol.  in  K  acid.  C.a  t  46*5  silica,  15*9 
alumina,  287  baryta,  and  18*9  water.  Strontian,  transparent 
{MmrveniU,  fig.  672)  and  opaque  (figs.  671,  678);  Glen  Arbuok  (fig. 
674)  and  Bowling  in  Dumoarton ;  Corstorphina  near  Sdinbnigh ; 
Andreasber^  Eongsbeig,  Oberstein. 

«18.  STiLBiTX,l^i,+&i5is  +  6£E. 

Obliqne  prismatic,  but  with  right  prismatio  habit ;  0  60*  iV- 

ot»f  «o  (a) ;  o9Po6(5) ;  P  (r) ;  «P2*(m) ;  OP  (p).     CL  a,  perfect 

H.  -8*6  to  4  ;  G.  -2*1  to  2*2.     Transparent ;  vitre- 

ous.     Pearly  on  a.     Colourless,  white,  yellow,  pale 

brown,  brick-red.     Decomposed  by  h.  acid,  leaving 

silica.     C.C  :   silica  67 "6,   alumina  16*4,  lime   S'9 

water  17*2.      Storr  and  Talisker  in  Skye  (a,  b,  pt 

(^.  676),  and  in  Hebrides  (colourless) ;  Arran  and 

Kumalcolm  (pale  brown) ;'  Long  Craig  (Dumbarton) 

and     fkinneff    (Kincardine)     (brick-red) ;     Iceland, 

Faroes,  Andreasberg.Vindhya  Mountains,  Wellington 

Mountains  (Australia),  KoTa  Scotia. 

619.  PmfTLEBiTZ,  'A'lSi, + Oa^Sfis  +  68. 
Fibrous  globular  concretions,  with  yitreoos  surface. 

H.-4;    G.-2-21.      Greyish  white.      Transparent. 

C.C.:  silica  62*8,  alumina  16*8,   lime  11*2,   water      Yig.  575. 

17*2.     PofflatBch  in  the  Seisser  Alp.  (sp.  618).' 

620.  Edinotonits,  4'^i,  +  8fiaSi  +  12iS. 

pyramidal ;  hemihedral  with  inclined  faces.  P  87*  19' ;  JP  («) 
129'  8^ ;  odP  (a) ;  polar  edges 
P  92*  61'  (fig.  676).  CL  a,  per- 
fect ;  fracture  uneyen.  H.  —  4 
to  4*5;  G.  -27  to  2*71.  Trans- 
laoent ;  yitreous.  Colourless. 
C.  c. :  silica  87  '8,  alumina  28  76, 
baryta  20  -62,  water  12  46.  Ell- 
patriot  Hills  In  Dumbarton- 
•hire. 

62L  FoBsaxTS,  2^i, 

«f  ^  6s,^i,+6& 

^  Bi^t  prismatio.      odPw  ;    odPoo 

perfect ;  luttre   thareon  pearly.     Q.»2'4.    White. 

SO,  aluminA   97 'i,  lime  6*6,  soda  1*4,  w»t«r  16  L 

inElba*- 

622.  KAxmoUT%'^i,+i9fa^+2d. 

Bifl^t  prinnatia    odP  (m)  91* ;  P  (o) ;  polar  edges  148*  20'  and 
l4r  40',  mlddlA  tdgo  Sr  SO'i  «^oe  (6);  qbP«>  (a).    BadUting 


Fig.  676  (sp.  620). 

OP.'    CL     braehydiagonal, 

ao.  :  silica 

San  Piero 


acicular  crysUls,  often  fibrous.  CL  odP,  perfect.  H.  -  6  to  6*6 ; 
G. -217  to  2*26.  Pellucid;  yitreoua  Colourless,  ochre-yellow, 
reddish.  Is  not  pyro-electric.  B.B.  melts  quietly  to  a  clear  (class, 
colouring  flame  yellow.     SoL  in  oxalic  acid.     C.c. :  47*2  silica. 


Fig.  577.  Fig.  678. 

27  alumina,  16*8  soda.  9*4  water.  Glen  Farg  (fig.  577),  (colourless 
and  reddish),  TanUllon  Castle  (fig.  ^678),  Dumbarton,  Bowling 
(green),  Campsie,  Bishopton,  Glenani^  and  Port  Eush  (Ireland), 
Auyergne,  Hcase,  Hobentwiel  in  Swabia;  Norway.  OrooaliU  is  red, 
fibrous,  and  investing ;  Rintyre,  Forffl)^hire«  Wemyss  Bay.  and  the 
Unls. 

623.  ScoLECiTK,'i[lSi«+CaSi+8|6E. 

Oblique  prismatic,  C  89*  6*.  oeP  (m)  91*  85' ;  P  (o)  144* 
20  ;  -  P.  Prismatic  and  acicular  crysUls.  Twins  comipon,  on  fiice 
ooP*oo ,  one  face  with  feathered  strisB.  CL  ooP,  perfect  H.  — S  to 
5*5;  G.- 2*2  to  2*8.  Pellucid  ^  yitreous  ;  pyro-electric.  White 
to  reddish  white.  B.B.  twists  m  a  yennicuiar  manikr;  melting 
readily  to  a  porous  glass.  Only  par* 
tially  aoL  in  oxalic  add.  Cc :  silica 
45*8,  alumina  26*2,  lime  14*8,  water 
187.  SUffa;  Loch  Screden,  Mull; 
Talisker,  Skye;  Berufiord,  Iceland 
(fig.  579);  Faroes  ;  Vindhyas,  India. 
Katrolite  and  scolecite  pass  into  ono 
another.  There  are  two  definite  in- 
termediates— FargiU,  consisting  of 
two  eauivalents  of  natrolite  and  one 
of  scolecite,  and  JfesdiU,  'insisting 
of  one  of  tiie  former  and  two  of  the 
latter.  The  first  of  these  oceun 
at  Glen  Faig  and  at  Bishopton 
{CfalactiU) ;  the  second  is  the  ordi- 
nary radiated  xeolite  of  the  amjgda-  ^-  ^79. 
loida  of  the  Tertiary  igneous  rooks  of  the  Hebrides  and  the  Faroea. 
It  there  occun  in  matted  crystals  of  extreme  tenuity  {CotUm- 
$totu),  also  in  delicate  feathery  tufts  ;  in  Renfrewshire  in  spheres 
with  an  internally  radiated  structure,  and  also  in  needle  form  and 
in  downy  tufts. 

624.  GisicoKDim,  J^  +  Oa&  +  4^ . 

PyramidaL  P  {h)  92*80';  polar  angle  118*  84';  odPao  (fig. 
580).  CL  P.  H.-6,  on  edges 
and  angles  6  to  6;  G.— 2*261 
Translucent ;  yitreous.  Bluish 
white  to  pale  red.  Cc:  silica 
85*9,   alumina  27*8,  lime  18*1, 

Stash  2*8,  water  2^*1.  Island 
agee  and  Larnej  Ireland;  Vesu- 
yius,  Aci-Castello,  and  Capo  di 
Boye;  Schiffenberg  near  Giessen; 
Schlauroth  near  Gdrlitz. 

626.  ZzAooiriTX,'^lSi  +  (Ca]ft) 
£&  +  4d. 

Right  prismatia  P  polar  angle  120*  87'  and  121*  44' ;  middle 
angle  89*^18'.  CJrystals  like  fig.  419.  H.  -6,  on  edges  and  ai^t^ 
7:  G.- 2*2.  -Tnnsparent:  yitreous.  Colourless, 
white,  or  bluish.  C.c.:  silica  44,  alumina  28*8, 
lime  6  *8,  potaah  11  *1,  water  16  *8.   Capo  di  Bove. 

626.  Thomsokitx,  &&;iSi+2(Ci^)Si+6d. 

Right  prismatic  o»P  (m)  90.*  26' ;  odP«o  (a); 
eof  CO  (5)  ;  Jf  00  (y);  P-  (r)  ;  ^?co  (x).  m  :  • 
177*  84'  20^.  •  CL  macrodiagonal  and  braehy- 
diagonal,  both  perfect  '  H.  «-6  to  6*6  ;  G.  -2*86 
to  2 '88.  TraniBlucent,' yitreous;  pearly  on. mao- 
rodiaconaL  Colourlesa  B.B.  difficultly  ftisible 
with  mtumefoenoe  to  a  white  enameL  »oL  with  ««•  «ai  /n.  626). 
gelatinizition  in  h.  add.  0:  c  t  dUoa  887,  ^  ',  \^ 
alumina  80*8,  Ume  18*4,  soda  4*4.  water  18*1.  Loohwinnoch, 
Renfrew ;  Kllpatriok  (fig.  68<»  *  ,9i4n%«AO>^!9^  Cnmettms 


Fig.  680. 
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tnassive-granular) ;  Rathlin  and  Uagee  Island,    Ireland;  Faroes. 
Vesuvius  <fig.  681).  Sicily,  Bohemia,  Tyrol, 
Nova  Scotia. 

Faroelite  is  a  variety  with  42*5  of  siliqa. 
It  replaces  thomsonlte  generally  in  Tertiary 
igneons  rocks,  occurring  at  Storr  and  elso- 
irhere  in  the  Hebrides,  Faroes,  Iceland,  . 
and  Nova  Scotia.  The  angle  of  the  vertical  " 
prism  is  vithin  8'  of  that  of  thomsonite.  It 
contains  an  equivalent  more  silica. 

627.  Pbehnitb,  i41§i  +  2Ca&'i+fi. 
Right  prismatic.     ooP  (m)  99**  58' ;  OP 
(c);  Sl^oo  («)  33*  26';  jpoo  (v) 90* 82*;  »?«        Fig.  682  (sp.  626). 

(a);  osPeo  (6);  P  {s).  Crystals  either  tabular  of  e,  or  prismatic  along 
both  the  vertical  and  the  brachydiagonal  axes,  hence  varying  much 
in  form.  Also  in  fan-shaped  and  Mtryoidal  aggregations.  CI.  e, 
perfect ;  pearly  thereon,  vitreous  else* 
where.  H.-6  to  7;  G.=2-8  to  3. 
Transparent  to  translucent.     Colour- 

//i 


Fig.  {88. 


rig.S84. 
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less,  but  generally  green  of  bright  but  pale  tints,  also  lemon-yellow. 
Becomes  electrically,  polar  by  heat  B.B.  intnmesces  greatly, 
melting  to  a  porous  enamel.  Decomposed  by  h.  acid.  C.c: 
silica  43 '6,  alumina  24*9,  lime  27*1,  water  4*4.  QlenGaim,  Aber- 
deen (fig.  683) ;  Skye  and  Mull ;  Corstorphine  Hill  (green  and 
)ink),  C^tle  Rock  (white),  and  Salisbury  Crags  jyellow),  Edin- 
urgh;  Frisky  Hall,  Dumbartonshire  (fig.  684);  Hartfiold  Moss, 
lienfrew  (botryoidal)f  Cornwall;  Dauphind;  Tyrol:  Cape  of  Good 
Hope;  China  (Kw), 

628.  Friedklite,  An4§i,+2ft. 

Rhombohcdral ;  R  123*  42'.  OR  ;  odR.  Tabular  habit,  and  in 
granular  aggregates.  CI.  basal, perfect.  H.  —  4  to  6;  G.  —  3'1.  Rose- 
red,  with  paler  streak.  C.c. :  silica  36,  protoxide  of  manganese  63, 
lime  2  '96,  water  7  *9.   AdervioUe  on  the  Kesto  de  Louron  (Pyrenees). 


Htdrovs  Siuoatss  or  Alumina. 

These  are  pro^bly  for  the  most  part  products  of  decompo6itk>n 
of  felspars  under  atmospheric  exposure. 

629.  Kaolin  {Porcelain, Earth),  1^*1,+ 2]dE. 

Massive ;  in  beds  and  veins.  Fracture  uneven  ;  fine  earthy,  very 
soft,  sectile,  and  friable.  H. -1;  0.-2*2.  Opaqne,  dulL  White  or 
grey,  inclining  to  blue,  green,  yellow,  or  red.  FeeU  meagre,  not 
greasy  when  dry,  and  plastic  when  wet.  B.B.  infusible.  Kot 
affected  by  h.  acid,  but  decomposed  by  warm  s.  acid,  leaving  silica. 
C.c.  veiy  variable,  but  approximates  to  46  silica,  40  alumina,  and 
14  water.  Chiefly  a  product  of  the  decomposition  of  orthoclase,  or 
of  granite,  porphyry,  and  other  rocks  containing  that  mineraL 
Cornwall  and  Devonshire  in  England  are  the  chief  European  locali- 
ties for.  the  kaolin  used  in  manufacturing  porcelain. 

Cflayi  are  merely  varieties  of  kaolin,  mixed  with  quartz-sand,  car- 
bonate of  lime,  magnesia,  and  the  oxyhydrates  of  iron.  Often  40 
to  60  silica,  30  alumina,  13  to  20  water,  and  4  iron  peroxide, 
xnth  lime  and  potash.  In  the  fire  they  are  infusible,  burning 
Iiard..  Generally  they  are  compact  and  friable,  of  white,  yellow, 
red,  blue,  grey,  or  brown  colours.  Their  specific  gravity  varies 
from  1*8  to  2*7.  The  following  are  varieties.  JHpe-clay,  greyish 
or  yellowish  white,  with  a  greasy  feel,  adheres  strongly  to  the 
tongue,  when  wet  is  very  plastic  and  tenacious,  and  m  the  fire 
bums  white.  Abundant  in  Devonshire,  and  in  the  Trough  of 
Poole  in  Dorsetshire;  in  France,  Belgium,  and  Germany.  Used 
for  manufacturing  tobacco-pipes  and  similar  articles.  Potter'a 
Clay,  red,  yellow,  green,  or  blue,  becoming  yellow  or  red  when 
burnt;  more  easily  fused  than  the  former,  apd  often  effervesces 
with  aoids.  That  used  jn  the  potteries  ia  England  comes  chiefly 
from  Devonshire.  Loam,  coarser  and  more  impure,  with  more 
sand,  and  consequently  less  plastic^  Shale  or  Staie  Clay,  greyish 
black,  and  much  mixed  with  bituminous  or  carbonaceous 
matter.  Bituminoua  Shale,  known  by  its  shining  resinous  streak. 
BUuk  Chalk,  with  more  carbon,  leaves  a  black  mark  on  paper.   Iron 


Clay  contains  much  peroxide  of  iron,  is  nddish-browa,  i 
the  basis  of  many  amygdaloid^  and  porphyiiea. 

680.  Nacritx,  ^i,+2£F. 

Right  prismatic;  minute  six-sided  tables  in  fan-like  group ;  kA 
K»\j.  H. -0-6  to  1;G. -2-35  to  2-6.  Glimmering  to  pearly;  saw. 
white  or  yellowish  white.  C.c:  ailica  46*3,  alnmina  39*8,  vater 
13  -9.  A  crystalline  form  of  kaolin.  Fins  in  Allier,  Hoiia,  Itmbeg, 
Pennsylvania,  and  coal  formation  commonly. 

631.  LiTHOkARUI. 

Kaolinic  substances,  compact,  earthy,  and  paeudonMnkoei. 
H.  -2-6  to«;  G.  -2-4to  26.  VMte,  yeUow,  orwdTQreasy,  s&m 

632.  Hallotsite,  'Al§i-F4fi. 
Massive  and  renif orm.     H.  - 1  6  to  2  *6 ;  G.  - 1  '9  to  2  "1.    Tiaiii- 


an  impure  ferruginous  variety.     Maxton  in  Sootlaxul,  Rugate  ttd 
Maidstone  in  England,  Saxony,  Bohemia,  &c 

633.  Glaobrite, 'icl^i,+6£E. 

H.  - 1 ;  G,  -  2  -35.  Beignersreuth.  ilalthaxiU,  from  SteiadMel 
near  Bautzen,  has  less  alumina. 

684.   EOLLYRITK,  'Al,Si -I- 9}^ . 

H.-1  to  2;  G.-2.  Also  tamUai,  Schemnitz,  Fyxeaeea,  sad 
Saxony.     SearbroUe  from  Scarborough  has  10H,O. 

636.  MiLOSCHiN. 

Conchoidal  or  earthy.  H.-2;  G. -2'1.  Indigo-bloe  to  cdadn- 
green  ;  has  2  to  4  chrome  oxide.     Rudnik  in  Servia. 

636.  MONTXORILLONITE, '^tl^i,-f-2£E. 

Massive.  Rose-rod.  Montmorillon  and  eltawhers  in  Fhaea 
Poduruoj  in  Transylvania. 

637.  RAzouMorFSKiN,  yillSi, + 3£E  . 

From  Carinthia.  Chrome  Ochre,  with  2  to  10  per  cent  of  ehrame 
oxide,  from  Waldeiiburg  in  Silesia  and  Creusot  in  Frsnoe,  is  «n«n«> 

638.  CiuoLiTE,  ^^'i,  -I-  6d . 

Pseiidomorphous  after  augite.  Billn,  Limboig;  EaiseistohJ, 
Argentiera  and  Milo. 

639.  Allopiolne,  '^Si+6d. 

Botryoidal  and  renif  orm.  Fracture  conchoidal;' brittle.  H.-3; 
G.  - 1  *8  to  2.  Pellucid ;  -  vitreous.  Pale  blue,  white,  greea,  or 
broWn.  Colour  due  to  copper.  Charlton,  Woolwich,  Baden,  and 
Bonn. 

640.  Pyrophtllite,  i^i^+li. 

Right  prismatic,  but  radiated,  foliated.  CI.  perfect ;  flexible, 
sectile.  H.  - 1 ;  G.  -  2  8  to  2*9.  Translucent,  pe^tfly.  light  mdi- 
gris-green  to  yellowish  white.  B.B.  swells  up  with  many  twistrngi 
to  a  white  infusible  mass.  C.c:  67  silica,  28  alumina,  and  S 
wat^:r.  Urals,  Spa,  Morbihan,  Westana  in  Sweden,  Carolina,  ind 
Braz:L  Taleosite,  from  Heathcote  in  Victoria,  has  silica  ind 
alumina  about  equal. 

641. '  Anauxitb,  '^lMl4  +  ZU . 

Granular.  H.-2  to  3;  G. -2-2  to  2*4.  Translueent,  peari;. 
Greenish  white.  C.c:  60*6  siUca,  26  alumina,  and  18*5  vato. 
Bilin  in  Bohemia. 

Htdroub  Silicates  or  Ziroonia,  Thoria,  fta 

642:  Malaoone,  3Mi+d. 

PjTamidaL  P  83'  30'.  Typical  form  ooPoo,  P,  ooP.'  H.-5; 
G.-3-9  to  4  1.  Conchoidal  fracture.  Lustre  vitreous.  Cc  asae 
as  rireon,  but  with  3  of  water  in  the  Hittero  variety  and  over  9  is 
that  from  Finland.  Has  a  surface  opalescence,  and  may  be  altered 
ziroon.  Hittero,  Chanteloube  (near  Limoges),  near  Dreiion,  Eo«i- 
dal,  Finland,  Miask. 

643.  EUCRASITE.  

Right  prismatic  (?).  H.  -4*6  to  6 ;  G.  -4-39.  Lo^^wg*?- 
Blackish  brown  ;  streak  brown.  Translucent  on  edges.  Ractait 
uneven;  brittle.  .  C.c  very  complex:  silica  16,  thoria  86.  «aam 
protoxide  5 -5,  peroxide  6,  lanthania  2*4,  yttria  4*3,  •«»*?' 
titanic  acid  1  '3,  ferric  oxide  4  -25,  alumina  1  $,  water  9.  Bsrte7:g 
near  Brevig. 

644.  Thorite,  !Ph& -I- 2£E. 

Pyramidal.  ooP  j  P  133' 80*.  Generally  maniTa^  &-<* 
to  5.  G.  -6  to  5-4.  Lustre  brilliant  vitreona;  whein  ^m»tni 
resinous.  Fracture  conchoidal  when  Ireah,  ipUotaT  »«■ 
weathered.  Brownish  black  to  clove-brown,  aa  eompkz,  W 
essentially  18  silica,  73  thoria,  9  water.      In  ayenlls  at  Loaftia 
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Hmou;  tod  in  a  lioaldtr  on  Ben  Bhnok  in  Sntlmrland,  in  oijrtak 

(ftg:  686);  VMiiimt  BtctIa  Vor- 

mj.      XhmuikoHUj  from  irendal, 

bat  60pir  oonl  thona  end  10  nxmnoos 

oxide ;  found  aleo  at  Hittertt  and  at 

caumplaln  (17.  &) 

•645.  OtLAXom,  8tli9i  +  8ft. 

HaaBTH  Oranfle-yeUow  to  dnna- 
non-nd.  Other  oiancteza  like  fho- 
vita  a&  I  17  aOiea,  75  thoria,  7 
mtar.  Ben  Bhieek,  Lanmimd  near 
B^erig.  ThemineiBlih>mBenBhTCek 
paaaea  gradoallj  into  thorite,  whioh 
thw  would  appear  to  Jbe  altered 
onngite. 

646.  TBiTOiUTi,^(^-f46. 
CaUe.     In  tetzahedra.     H.-5*6; 

a-S-a  to  4*66.     Lnetre  TitreooB. 

Boll  tomm ;  atreak  yeUowlah  gratr.  _ 

SnbtanahMient;   ao.eon^:  aOien         1K-  565  (ap.  644). 

U,  ahiadna2-5,  oarin  40^  lanthania  16,  7ttria4-6,  Ume4,  wat«8. 

Lamd  near  Brarig. 

MAOHiaXAH  BnjOATB. 

647.  AoAUUTOLiXB  {Figun  Stem),  Hk^i^+Mi^+A 
Maaaire  or  alati;    Vmetonaplintaiy.  rather  aeetfle.    H.-2to 

6;  G.  -  2*8  to  S  -9.  Tianalncent;  gUmmenng.  Green,  grer,  red,  and 
veUow:  Teebaomewbat  mMy«tnit  doee  not  adhere  to  the  tongne. 
BoL  in  a.  acid.  CLo.  s  65  luica,  88  alamina,  7*6  potaah,  and  6  water; 
b«t in maoy locaHtiaa mignerian.  CalHgaJg in Bntheriand:  China, 
whece  it  ie  out  into  Tariona  woilca  of  art;  alao  Kagjag  in  Unngarj, 
andBazony. 

6481  Oiiooaiir,  SS&^+ A]tg)9i,+^. 

onerwi  or  artery:  aectile. .  H.»2;  0.^2*8.^  Traaa^ 
ftww^  ■Mshtiy  reainooA  Apple-groen  or  brown.  BdL  in  a.  not  in 
h.  aeio.    Salxb 

646.  Lmn 

HasagonaL  odP;  6P.  OL  priamatie,  perfect;  fkaetore  liabklj. 
H.-8'5;  0^-2*8.  Oil-green,  blniah  green,  end  greeniih  grey. 
Gveaay  loatre.  0.a  t  aOioa  44*7,  alumina  86*5,  poteeh  .9*8,  water 
6*6.    Monta  TlMana  near  3'omo^  Pkedaao  in  T^roL 

650.  OnaioKm. 

HengonaL  otP;  OP.  Thietare  apUnterr.  H. -8  to  8*5;  G. -27 
to  2*9.    Kaqgeidlnakiiik  in  Greenland,  Diana  in  Kew  ToiiL 

651/KzLLnnn,  2;^I&a-(>Mi,+8d. 

dyatalline,  foliated.  GL  along  a  piiam  of  ISr  44'.  G.-2-65. 
Oreeniah  grey,  yellow,  or  brownish  green.  Ca :  48  ailide,  81  alomina, 
2*8  protfuode  of  iron,  6'5  potaah.  10  water.    Killing  near  Dublin. 

652.   HTOBOPHXLRk 

Scaly.  H.  -2  to  2*5;  G.  -2*7.  Greeniah  grey.  Loatre  and  feel 
greasy.  0.&:  ailica  48*4,  alumina  89*1.  protoxide' of  iron  8*8^ 
potaab  57,  waier  9.    Sol  in  b.  add.    Eelle  on  the  Saale. 

658.  BBAT1.IBITB,  ltJ&i,-l-2&i^+4$. 

Aggregateeofl^lnplatea.  H.-1  to2;  G.-2'6.  O.o.:  ailica  51*4, 
alumuuk'18'9,  peroziae  ol  iron  4,  magneaia  8*8,  potaah  6 '5,  water 
18*8.    Hpyant  in  Allier. 

654.-PoriTOix». 

ICaaalTe.  Leek- and  ofl-green.  H. -2*5:  G.- 2*8.  0. a:  ailica. 
i8*5,  alumina  28,  protoxide  of  iron  8,  potaah  5*8,  water  4*5.  JPrd" 
beig  and  Chamnits  in  Saxony. 

655.  BoLB. 

lartby,  in neata andTeina.  ConcboidaL  H.-1  to 2;  G. -2*2  to 
9*6.  Opaque  ;•  dull  reainoua;  atreek  shining.  Brown,  yellow,  or 
led.  PeelA  greeay;  aome  adhere  atron^y  to  the  tongue^  others  not 
at  alL  In  water  cracklee  and  fallato  ^eoea.  G.  c.  hydroua  silicates 
of  ft^nmiw^  and  iron  peroxide,  in  Tanona  projportionaL  Scotland, 
Ireland,  Dranafeld,  Clermont  in  AuTeigne.  molpeniUf  Modt  Soap, 
lUntkOt,  raiow  Earth  mFeliniU,Fk£ol,uidOehr(M9n'nii«tiBB. 

656.  GABPHOLm, '^i-(>li[n&+^. 

Bight  prismatic.  P  111*27'.  BadiatingstelUted.  H.-5to5-5; 
a— 2*9.  Translucent;  sOky;  straw- to  wax-yellow.  B.B.  intnmesces 
and  ftises  to  an  opaque  brown  glaaa.  Ce. :  silica  88,  alumina  29*4, 
protoxide  of  iron  2*9,  peroxide  of  iron  4,  protoxide  of  manganeee 
11*8.  water  10*8.  Seblaggenwald,  Wippia  in  the  Ears,  lieaville 
in  the  Ardomea. 

667.  KoHTBOvnib  ^it + S& . 

ICaaaiTe ;  fraoture  uneren.  H.  -2  to  8;  G. -2  to  2*8.  Opaque; 
dull  cr  glimmering:  atreak  resinousi  Straw-yellow  or  aiskin-green. 
Bw  a  decn(itate6»  ibeoomea  black  and  magnetic^  but  without  fuaing; 


mL  agadcelatiniiea  In  wflfiaistils.  GL&f  48«aUsa,  86  iron  peroxide, 
and  21  water,  with  8*5  alumina  and  2  magneeia.  Hontron  in 
nanee^  Han;  and.  BaTaiia.  aOanfoi  la  atmibur.  B.&  brown. 
Uni^Tar  in  Hungary,  and  Feateo. 

658l  PUIttDl'/B.- 

ICaariTo;  ibactore  apUntery;  aectile.  H;-l;  a-t-l  lifl^tto 
dark  groan.  LuatwTitreoua.  Feeb  greeiy.  Co,:  aOiea  86*9,  pert- 
oxide  «f  iron  29  A  protoxide  «f  iron  61,  water  25  1.  Wolkenstein, 
S^lhL 

659.  Hiniraxnin,l^eJlia+2l'eBt+9$. 

Benifonn,  and  in  cruste.  H.'-8*5to4;  G.-2*6to  8.  Opaque^ 
leainona,  Browniah  or  UulA' blade;  atreak^ver-browncTTeUowish 
beown.  0.a:  Taiioua,  but  82*5  silioa,  88*5  iron  peronde,  15*1 
iron  protoxide^  and  19  water,  in  the  TktwMU  from'  Bodenmaia. 
,jUao  GOling  and .  Biddaihyttaa  in. Sweden,  and   Brdtenbrun^ 

660. 


IlneflbroQa;|dimmeringhiBtvei  Wood-brown  to  grean.  G.-2*4. 
ae.:  ailica  55'jS;  peroxide  of  Iron  19*5,  magneda  15,  water  10*8. 
StandnginTjnrbL    JTyUlib  probably  Ikom  the  Uiak,  la  dmBar. 


661.  Um 

Itaadre;  fraotora  oonchoidaL  H.-1-5;  G.-2'*2.  Ltrw-brown; 
streak  ahiidng.  Mittorea  ofperoxide  oC  iron^  oxide  of  mangenfae, 
and  alumina  with  water.  CTproa.  S^jpOKtmihiU  and  Si&rotili* 
eili  are  aimilar. 

662L  Eimmmn,  {fitfl^tjfil^-ttLfit. 

Oompaot  H. -5  to  5*5;  G. -8*5.  liTer-brown  to  black ;  atreak 
ydlowAirown.  OLe.x  ailica  25,  peroxide  of  ihm  4,  aeequioaride  of 
manganeee  57,  wnter  9.  Klappemd  in  Dalecarlia,  Herbom  near 
Dillenburg. 

668./WOLKO]irSKOITB» 

Amorpboua.  Horny  ;blniah  grean  to  graas-grean.  Fiaetareoon- 
eboidal :  brittle.  0.  c. :  aOioa  86,  alumina  8,  aeaquioxlde  of  chromium 
19;  fenrfo  oxide  10,  water  21.    Okhanak  in'Sibeiia. 

WL  WnrnoE,  9^&i+ A 

Amofphoua  and  renifonn.  Apple-green  to  emerald-green.  &-2 
to  2*5;  O.  -2-85  to  2*87.  0.a :  dUca  487,  niokd  oxide  85*9,  wnter 
11*2.    Battia  near  Bdobenbaffh  in  Saxony.    Zbinartt  ia  dmilsr. 

665.  V^AJKOFRAXM,  9€itSi-¥^fik-¥l9& . 

B^t  niamatia  e^P  146*;  odI^m;  («o;  with pokr anoie  90*. 
Cryatela  boney-yellow ;  when  maadre  leek-greob  H.  -2*5;  G.  ^^ 
2*6  to  2-8.  0.&:  idlica  17,  alumina  6*1,  4iiid<r  of  nxaninm  58*8, 
lime  5*1,  water.  15*L    Knplerbeig  in  Siled^ 

666.  UnAXOTiL%  (hBi+^JIia+tf . 

Bight  priamatia  o»P  164.  In  atellate  gnrnpo^  Lemon-yellow. 
G.-8^9ir  O.Q.:'dlioa  18*8i  oxide  of  uranium  6675,  lime  5*27, 
water  12*6/.  Wttlsendorf  in  Bataxia,  Joachimathal,  Mitohd  county 
in  North  Carolina. 

667.  BiamrtoFBBBin^  ^  ft»+^9i. 
dypto-crystalline ;  oblique  prismatic.     Siakin*  to  diTS'green. 

H.-8-5;  G.-4-48.:  aci  dlica24,  oxide  of  bismuth  42*8,  perodde 
of  iron  88*1.  Schneeberg  in  Saxony.  HypocMoriU  ia  a  Tariei^ 
containing  18  of  bismuth.  In  a  tlurd  Taxiety,  fxcim.  Bilnnsdoif; 
antimony  replaoee  biamuth. 

SxuoAna  with  Txtavati8.  Kiobatb8,  ko. 

668.  SrHXNX,  Cadi,+(Sa¥ia. 

Oblique  prismatic  0  85*  22^.  coP  (Z)  •188*2';  IP^-W  55* 
21';P*c»  (y) 84*21';  •?••  (jr) :  0P(Por«)90:;  a»P*8(i076*7' ; 
P««o  (r)  118*  80* ;  |P*2  (n)  186*  12' ;  4P«4  (#)  tV  57'.  Ciystsls 
▼aiy  extremdy  in  form,  being  generally  appar- 
ently oblique-tabular,  from  predominance  of 
n,  which  are  hemidomes  in  altemate  podtion 
on  opporite  ends;  also, 
but  more  rarely,  pris- 
matic, with  dominance 
of  Z  and  Jf.  Twins  fre- 
quent Twin  face  e, 
and  formed  by  rerolntion 
dther  (a)  on  an  axis  nor- 
mal to  6  or  {h)  ona  vertical 
axis;  the  former  Very 
common  and  usoally  pro^ 
dndng  thin  tables  with 
a  re-entering  angle  along 
-one  dde,  end  eometimee 

dongated.     Occedondly  ^pjg.  586.  Fig.  M7. 

in  double  twma     Some-  ^         .     .     .^      *  v      *t     » 

timee  granular  or  foliated.  GL  in  some  (I),  in  others  (r).  H.  -5 
to6*5r G.-8*4to8*6.    Semitranaparent ;  adamantine  or  rerinous. 

XVL  -54 


426 


MINERALOGY 


Yellow,  brown,,  and  green.  B.B.  (rises  with  micro-salt  in  the  red. 
Hame,  gives  reaction  for  titanic  acid.  C.c: :  silica  80*6,  titanic  acid 
40 '8,  lime  28  6.  In  Scotland,  typical  of  ayenitea  and  primary  lime- 
stones. In  minute  hair-brown  crystals  in  the  first ;  as  at  Lairg 
(Sutherland),   Achavarasdalo  (Caithness),   and  Criffel  (Kirkoud- 


Fig.  588. 


Fig.  589. 


bright)  (figs.  686  to  588).  In  the  latter  often  in  highly  complex 
twins,  yeUow  to  brown,  at  Shinness  (figs.  193,  589),  Urquhart, 
Dalnain,  Torbane,  &c,  also  with  ilmenite  and  allanite  in  exfiltra- 
tion  Teins  of  grey  granite.  Dauphin^  Mont  Blanc,  St  Qotthard, 
Tyrol,  Arendal,  America.  Oreenovitef  flesh-red  from  Qlen  Gaim 
in  Aberdeenshire  (like  194),  and  St  Marcel  in  Piedmont ;  contains 
manganese  at  the  latter  locality. 

M9.  KuLHAUiTB  <  YUrotUaniU),  5(Cat)  (^ifi)  +  (^1^)  (difi)^ . 

Obliqne  prismatic,  C  68*.  caP  114.  CL  -2P,  188*.  H.-6to 
7  ;  G.  *  3  *5  to  8  7.  Blackish  brown  ;  streak  greyish  yellow.  B.  B. 
with  borax  forms  blood-redyiass  in  the  red.  flame;  other  features 
like  sphene.  Co.:  297  silica,  287  titanic  acid,  21*1  lime,  10*8 
yttria,  6*2  alumina,  and  6*5  iron  peroxide.     Near  ArendaL 

670.  SoHOBLOMiTK  {FerroOtaniU),  6a,$i+^^^'i,  +  da¥i,. 
Cnbic*^  .oftO  and  202 ;  eonerally  massite ;  fracture  conchoidaL 

H.  -  7  to  7-6  ;  a  -  8*8.  Black ;  streak  grey-black ;  vitwons.  C.c. : 
silica  26,  titanic  acid  28  '8^  peroxide  of  iron  20,  lime  29  '4.  Arkansas, 
Kaiserstuhl,  lyaara  in  Finland.     Perhaps  a  titaniferons  garnet. 

671.  T^JHKWKIKITB. 

Massive';  fracture  flat  conchoidaL  H. -6  to  6 '6;  O.  —  4*5. 
Opaque,  vitreous,  splendent  Velvet-blaok ;  stroak  dark,  brown. 
B.B.  intumesoes  greatly,  becomes  porous,  and  ,     v 

often  incandesces  ;  iu  white  heat  fuses  to  black 
glass  ;  ^gelatinizes  with  h.  acid.  C.c. :  21  silica, 
20  titanic  acid,  11  iron  protoxide,  45  peroxides 
of  cerium  metals  with  perhaps  thoria,  lim'e  4. 
Miask,  CoromanddL 

672.  MOSAITDBITB. 

Oblique  prismatic,  C  71*  24}'.  a»P  (0  88* 
86^;  ooP*2  (n);  ooP«oo  (a);  -P  (#)  124*  1'; 
-  ?••  {q) ;  -P"*  .  «  :  a  184*  18';  %  :  a  162* 
52^;  ^',a  138*  2^.  Twin  face  the  orthopinaooid. 
Generally  massiva.  Fraotnre  uneven.  H.  —  4; 
G.  -2*98  to  8.  Yellowish  or  reddish  brown  ; 
streak  pale  green.  Vitreous  to  resinous  lustre. 
C.  c. :  suica  29  "9,  titanic  acid  9  "9,  oxide  of  cerium 
metals  26*5,  lime  19,  water  8*9.  Brevig  and 
Langesnndfiord. 

678.  EuniALiTK  (^uJtoZOs),  6ltSi,+&&. 

Rhombohedral ;  R  73*  10*.  R  {p\  OR  (oj,  ooP2  (dj,  JR  (a.)  ; 
also  odR,  |R,  -jr.  -2R.  -^R,  R3,  |P2  ^ 

gg.  591).  Generally  massive,  granulan 
CL  O)  and  a.;  fracture  uneven.  H.  —  6 
to  5 '5;  0.-2-8410  8*96.  Peachblossom- 
red  to  brownish  fed ;  streak  white.  Trans- 
lucent; vitreouii^  B.B.  fuses  easily  to  a 
light-green  opaque  glass ;  gelatinizes  in 
h.  add.  Co.:  silica  50,  zirconia  16 '9, 
protoxide  of  iron  7,  Ume  11,  soda  12. 
Kangerdlnarsuk  in  Greenland,  Sedlova- 
toi  Island  in  White  Sea,  Brevig  {Euko- 
KU),  Magnet  Cove  in  Arkansas. 

674.  CATAPum,2(i^0aXSi2r)g  +  9ft. 
HessgonaL     P  114*  48'.    OP,  ooP,  P, 
also  with  2P,  and  JP.    InhuneUar  aggre-        -.„  mt  t^  ii7«\ 
gates.     CL    prismatic  and  P;   fraSSre        ^^  ^^  ^'^'  ^^^ 
uneven.    H.  -  6 ;  G.  -  2  '8.    Yellowish  brown  to  pale  green  ;  streak 
yellow,  lustrous.    Ccr  lilioa  467,  zirconia  29*6,  soda  10*8,  water 
9.     Brevig. 

675.  GLbitxditb. 

Pyramidal.  P  84*  26'.  P,  o»P,  odPcp.  lika  zireon.  H.  -5*6  ; 
0.-8-63.  Lustre  adamantine.  Reddish  brown.  Co.:  silica  19 7r 
titanate  of  ziroonia  68  -96,  water  5  6.     ArendaL 


Fig.  590  (sp.  672).  • 


Fig.  592. 


/^^ 


676.  WoHLKBiTX,  9ll§i  +  8ll2r+ll^b. 
Oblique  prismatic,  C   70*   45'.       odP  90*  14';    odP»2  12r 

-P«So  43*  18'.  OP  :  ooP'oo  109* 
15;  -P*«  :  ooP«>oo  186*  42'; 
OP  :  ooP  103*  31'.  Crystals  Ubu- 
lar  and  prismatic.  CL  clinodia- 
gonal ;  fracture  conchoidaL  H.  —  5 
to  6;  G.  —  3  '4.  Light  yellow,  honey- 
yellow  to  brownish  grey ;  streak 
yellowisb  white.  Cc:  silica  28, 
zirconia  19,  niobic  acid  13*9,  lima 
27*8,  soda  8-8,  protoxide  of  iron 
8.  B.B.  fuses  to  yellowish  glasa. 
SoL  in  h.  acid.  Langesundnord, 
Brevig. 

677.  Abdeknitb. 

Right  prismatic.    ooP  131*  2' ;  P«  112*  24' ;  P| ;   qdP|  ;   oofi  ; 

CD  Poo  ;  oopco.  CiTstals  like  Uvanite.  CI.  brachydiagonal,  and 
09 P.  H.  -6  to  7  ;  G.  -3-62.  Yellow  to  yellow-brown.  Dichroic ; 
brittle.  C.c. :  silica  27  *8,  alumina  24,  protoxide  of  manganese  26 *7, 
lime  2*2,  magnesia  4*8,  vanadic  acid  3*2,  arsenic  acid  6'8t  water  6. 
Ottrez  in  the  Ardennea  (Luxemburg). 

678.  ROSCOXLITE. 

Foliated  masses,  sometimes  stellated.  H. -1;  G. -2-8  to  2*9. 
Dark  green  to  greenish  blue.  Pearly  lustre.  Co.:  silica  47 '7, 
vanadic  acid  22,  alumina  14*1,  magnesia  2,  potash  7*6.  water  6. 
Eldorado  in  California. 

TTTANATES  WITH  NIOBATES. 

679.  TiTAKOlCOBPHITE,  Ca¥i,. 

Oblique  prismatic.  Like  sphene.  odP,  OP,  iP*«,  F*«, 
}P«2.     Co.:  titanic  acid  74*8,  lime  25*8.     Lampersdorf  in  Silesia, 

Weistritz. 

680.  PxBOVSKiTE,  CaTi . 

Right  prismatic  In  complicated  twins,  often  distorted,,  pseudo- 
cubic  H.  -  5  '5 ;  G.  -  4  to  4  *1.  Lustre  metallie- 
adamantine.  Pale  yellow,  reddish  brown  to 
iron-black;  streak  grey.  C.c:  58*8  titanic 
acid,  41  *2  lime.  B.  B.  with  micro-salt  in  outer 
flame  gives  a  bead  greenish  while  hot,  colour- 
less on  coolinff;  iu  inner  flame  grey-green 
when  hot,  violet-blue  when  cold.  Decomposed 
by  boiling  s.  acid.  Zlatoust,  Schelingen,  Zer- 
matt,  MiQenoo  Valley  near  Sondrio,  Pfitsch 
in  Tyrol,  Magnet  Cove  in  Arkansas. 

681.  KoppiTB,  ll,Sb,. 
Cubic;  odOoo.     G. -4*45  to  4*66.     Brown.    Transparent    Cc: 

niobic  acid  62*46,  oxide  of  cerium  6*7,  oxide  of  lanthanum  S. 
Schelingen  on  the  Kaiserstuhl  in  Baden* 

682.  An2<ebOditb,  2ft^b  +  6l^: 

Riffht  prismatic  H-6.  0  5*7.  Metollio  to  greasy.  Bhtck. 
Streak  black,  brown,  greenish  grey.  Translucent  in  splinters; 
brittle.  Cc :  48  niobio  acid,  with  zirconia,  thoria,  oeria,  yttria, 
and  uraniimi  oxide.     Annerod  near  Moss  (Norway). 

688.  DrsANAtTTB,  6feti-f-ftiib. 

Cubic;  ooOoo.  CL  cubic  G. -4*13.  Black.  C.cr titanic  acid 
41*5,  niobio  acid  23*2,  cerium  oxide  57,  lime  19*8;  protoxide  of 
iron  5*8,  soda  8*6.     Yogtsbuxg  on  the  EaiserstuhL 

684.  Ptboohlobb,  5&ih)-l-4k(Tith),-F4NaF. 

Cubic  (fig.  594),  CL  octahedral;  brittle;  fractui«  eonohoidaL 
H.r-5;  G.- 4  2 to 4 -4.  Resinous, 
opaque  Red-brownto  black,  ruby- 
red  and  transparent  rarely;  streak 
pale  brown.  Cc:  niobic  acid 
53-2,  tiUnics^id  10*5,  thoria  7-6, 
cerium  oxide  7,  lime  14*2,  soda 
5,  fluorine  3*1.  Miask,  Kaiser- 
stuhl, Brevig^  and  Frederiksvam. 
MieroliU,  from  Chesterfield  in 
Massachusetts,  has  tantalio  add 
68*4,  niobio  acid  776,  117  lime 
and  7*7  protoxide  of  manganese. 
PifrrhiU  from  Mursinsk  in  the 
Urals,  San  Piero  in  Elba,  and  the 
Azores  may  be  the  same ;  at  the 
last  locality  it  is  in  orange-red 
octahedra,  and  is  a  niobate  of  zirconia. 

685.  BLOMSTBAimzTB,  (Ca,i'o),  Ifl-f-I^^+d. 

Massive.    U-55.     0.-417 to 4*25.    Vitreous^  UicdL    8tnik 


Fig.  59& 


Fig.  694. 


MINERALOGY 


427 


bzowiL  Tnailtto«nt  in  tplintm.  0.e. :  niobio  add  49*8.  tituiio 
Add  10-7,  nraMnm  oxide  .287,  protoxide  of  iron  8*8,  lime  8*5, 
—7  79.    Kohl  (Sweden): 


680.  POLTOBAll,  AllTi-fMi). 

Bight  pritmatio   (fig.   595).     »f<o,   odP 

(140*),  P,  aP«o  (58*).  Fntetnre  conohoidal. 
H.-6  to  6;  G.-51.  Blaek:  etreak  grey 
brown.  B.B.  deorepitatee  Tiolently,  inoan 
dMoog,  bat  doea  not  fnie.  SoL  in  a.  4cid. 
Qe. :  titanic  add  28*6,  niobio  add  20*4,  yttria 
29*8,  erbia  7*5,  oxide  of  nraninm  7*7,  water 
4.  Hitt«i«  doorway),  SlettAkra  in  JbnkOp- 
ifig  (Sweden). 

887.  EvxMirin,  2&¥i+£^  +  £E. 
Bight  priamatie  (fig.  506).     »P  (m)  140*; 

0D?«)  (b);  2P00  (^  62*j  P  (p)  102*  58'. 
f :  ft  103*  8'.  Fraetore  oonchoidaL  Opaque  ; 
metalUo  to  Titreona.  Black  and  brownish 
Uaek;  streak  red-brown.  B.  a  infusible.  Not 
acted  on  by  adds,  dc;:  niobio  add  82, 
titanie  add  19*2,  nraninm  oxide  10*5,  yttria 
18*2,  cerium  oxide  2*8,  but'  Tenable. 
Jdlfter,  Tromd,  AlvO,  he,,  in  Norway ;  also 
Hittero  and  Oepe  linde 


/f^ 


688.  iEsoHTiriTi.  Fig.  690^ 

Bight  prismatic.    o»P  {M)  128*  84';  2i^oo  (y)  78*  16; ;  P  (0  :  0) 

\rr  14';  odPS  89*  28';  Poo ;  OP.  Crystals  Ions  prismatic  (fig. 
597).  CL  tracee;  fracture  imperfect  conchoidid. 
H.  -5to  5*5 ;  O.  «4'0  to  5*1.  .Cipaqne  ;  snbmetallio 
ta  reeinoQB.  Iron-black  or  brown  ;  streak  yellow- 
ish brown.  B.B.  swells  and  becomes  yellow  or 
brown,  hot  .is  infudble.  Not  JoL  in  h.  .add, 
partially  in  s.  add.  Co.:  niobio  and  t^ntalio  adds 
S8-8,  txtanio  add  22*6,  thorinm  oxide  15*7,  cerium 
protoxide  18*5,  lanthanum  oxide  and  didyminlb 
oxide  5 -6.    Miask,  Hittertt. 

689.  POLTVIOKITB. 

Ri^t  prismatic 


(£l\ 


\  x7 

P  (p)  pol^  186*  28'  and  118*     \^  _yy 
22';    odP  100*46';    odPoo  ;        ^^/ 


odI^oo  (fig.  698).     CL  macro- 
and  braehydiaigonal,  imper- 


Fig.  599  (sp.  690). 


Fig.  597 

ana  Dzmcnyaiagonai,  imper-  ^'^*  y 
feet;  fracture conchoidal.  H.— 6*5;  (l. — 
4*7  to  4*8.  Ooaoue;  semimetallic.  Iron- 
black  ;  streak  oark  brown.  B.B.  infudble. 
SoL  in  h.  add.  Cc:  titanio  add  46*8,  zix- 
conia  14  '1,  yttria  11  '5,  lime  4  *1,  iron  peroxide 
12*2,  cerium  ox- 
ide 5.  l^rederiks* 
T&m. 

690.'  MXKOITB, 

tic     P  («)  polar  angle  151*  27'  and  101* 

lO';  odP  136*20';  »H;  odPoo  (fig.  599). 
fnotore  uneren.  H.  — 5  to  5*5 ;  O.  — 
5 '48.  Opaque ;  semimetallic  Iron- 
bUck;  streak  cheetnnt-brown.  B.B. 
iafosible,  but  becomes  magnetic.  SoL 
in  a  acid.'  ^-Hiask,  Grdx  island  in  Morbihan. 

691.  Taxtixxti,  ^e  (¥a,  3^). 

Bight  prismatic  P  (p)  with  polar  edges  126*  and  112*  80', 
middle  91*  42'.  oo?f  (r)  122*  58  •  ooPco  (•); 
o»P«  (0 ;  f  oa  (w)  118*  48 ;  Zf<»  (g)  54* 
10';  iJ^co  (»)  16r  86';  |Pf  (*);  2P2  (0). 
Fraetare  eonchoidal  or  uneren.  H.  —  6  to 
('5;Q.-6'1  to  8.  Opaque;  semimetallic, 
Adamantine,  or  rednous.  Iron-black ;  jrtreak 
cinnamon-  or  cofiee-brown.  B.E  infusible; 
Karoely  affected  by  acids.  C.c:  76  to  50  tan- 
talie  add,  7*5  to  29  niobio  add,  9  to  16  iron 
protoxide  and  1  to  6  manganese  protoxide  ;  some  with  1  to  10  tin 
oxide  {OamiUrotantaim) ;  aUo  in  nnion  with  iron  (manganese) 
protoxide.  Kimito  and  Tammela  in  Finland,  Broddbo  and  Finbo 
Mir  Falun,  and  Chantelonbe  near  limogee ;  always  in  granite 

091  Tapiouti,  4te$a-f-f'e9^. 

P^nmidaL  P  middle  angle  84*  52',  aonunit  123*  1'.    H«  -^  6 ;  0.  - 


Fig.  600. 


7*2  to  7*5.    Black.    Lnstroqa.    C.c:  tantalio  add78'»,nioHoadd 
11-2,  protoxide  of  iron  15.    Tammela  in  Finland. 

698.  OoXTTMBiTB,  jn^eSb + n^c^ . 

Bight  prismatic  P  (f*)  polar  angles  104*  10'  and  151*,  middle 
angle  88*  8';  OP  (c);  od^oo  (6);  a»P«o  (a);  ooP  (g)  185*  40'; 
•!»•  («)  101*  26';  2P  (•);  8)^8  (e);  8Pf  (»);  JP«o  (I)  161*; 
?•  (*)  148* ;  2? «  (A)  112*  26' ;  P«  (0  101*  12* :  2P«o  («)  62*  40'. 
Hemitropes.  face  t;  yertical  axes  forming  an  angle  of  62^  40' ;  also 
on  facee  2P2  (n),  and  rarely  b.  Aleo  granular  and  foliated.  OL 
brachy diagonal,  perfect,  also  macrodiagonaL  H.  —  6 ;  O.  —5*4  to 
6*4.    Metallic,  aaaraantinc  .  Iron-bladK  to  brownish ;  streak  black 


'SJ 


CLc: 


Jig,  601.  Fig.  602.  Fig.  608. 

or  reddish  brown.  B.B.  infudble ;  not  affected  by  adds, 
iaomoiphic  mixtures  of  niobio  and  tantalio  adds  with  protoxide  of 
iroii  (or  manganese).  Pure  eolumbite  would  f^re  78*8  niobic  tudd, 
pure  tantalite  86  tantalio  add.  The  niobic  acid  generally  Tyreraila. 
and  the  crystals  are  better  formed  the  more  this  is  the  caasi 
Babenstein,  Bodenmds,  Chantelonbe,  Finland,  Ilmen  Hill^ 
Erigtok  in  Greenland,  Haddam  and  Middletown  in  Conneetient^ 
Acworth  in  New  Hampshire,  Pike's  Peak  in  Colorado. 

694.  Yttbotaotalitb,  (5r,  Ca,  te,  tJ)0z,  W,Sb). 

In  two  varieties,     (a)  Black,     Bight  prismatic ;  in  short  pri» 

matic  or  tabular  crystals.     o»]^oo ;  coP  (in)  121*  48'.    pP^ :  2? • 

108*  26';  foa  I  OP  181*  26';  i  :  i  149* 
42^  (fig.  604) ;  aUo  in  grains  and  lamella. 
OL  brachydiagona\  indistinct;  fracture 
conchoidal  or  uneven.  Opaque,  or  in  thin 
splintora  translucent.  Velvet-black,  semi- 
metallic  lustre,  and  greenish  grey  streak. 
H.-5-5;  G. -5*4  to  57.  (*)  T'llow. 
Amorphous,  yellowish  brown,  or  yellow, 
often  striped  or  spotted ;  resinous  or  vitre- 
ous; streak  white  0.-5*46  to  5*88. 
Both  varietiee  KB,  infudble,  but  become 
brown  or  yeUow.     Not  affected  by  addc  . ,    ^  ^    ^    .  ». 

C.C :  57  to  60  tantalio  acid,  1  to  8  tungstic  acid,  0  to  20  nioUe 
add,  20  to  88  yttria,  0*5  to  6  lime,  0*5  to  6  nraraum  poioxid^ 
and  0  *5  to  8  -5  iron  peroxide    Ttterby,  and  near  Falun. 

695.  Ferqusohitb.  (^,  tt,  (5e),(iib,  ^a). 

-t^amidal  and  hemihedric ;  P  (*)  128*  28*.    Usual  form  («  8P| 


Fig.  804. 


{z),X  4»Pt  i9).  OP(c)  (fiK.,606).  •:•  100* 
54^  •:«  116*  16',  s:  r  169^  17.  CL  traces 
along  P ;  fracture  imperfect  conchoidal ;  britUc 
H.-55  to  6;  G.-6*6  to  5*9.  Translucent 
in  thin  splinters:  semimetallic  Brownish 
black ;  streak  pale  brown.  KB.  infridblc 
C.C:  chiefly  niobio  acid  and  yttria,  with  erbia, 
also  a  little  cerium  protoxide,  tin  oxide,  ura- 
nium oxide,  and  iron  protoxide  Cape  Fare- 
well in  Greenland,  Ytterby,  Bieeengebirce, 
Bookport  in  Massachusette  TyriU,  from  Helle 
near  Arendal,  is  similar. 

696.  Htxluitb. 
Maadve,  with  granular  fracture  and  traces 

of  crysUla.  H.-5;  0.-5*82.  Velvet-black;  atraOc  greyisL 
black.  Lustre  metallic  ^Cc :  tantalio  add  62*4,  tin  6*6,  uranium 
4*9,  protoxide  of  iron  8*1,  yttria  6*81  B.R  infudble  In  doaed 
tube  decrepitates  and  yidds  watw.     Kararfret  near  Falun. 

697.  SiLMAESXiTB  iUranUantoliU),  (fi»16,&|),0fhi«a), . 

Bight  prismatic      ooP  122*  46*;  od?2  95*;  P«o  98*;  P;  eoPw  J 

oof  00 ;  stf  ;  also  in  graine  Fracture  oondiddal ;  brittle  H.-» 
5*56;  0.-5*6  to  576.  Opaque;  strong  semimetallic  Vdvet- 
black;  streak  dark  reddiah  brown.  KK  fuses  on  the  edges  to  a 
black  glase  In  the  dosed  tube  decrepitates,  yidds  water,  incan- 
desces, and  beoomee  brown.    SoL  io  h.  add  to  a  greeniab  fluid. 


Fig.  806. 
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ao.:  tr-t  BfeUo  add,  18*0  tnteUe  sdd,  IS  Iron  protoadda,  14  to 
10  unninin  oxide,  0  thorium  ozid«,  4  sirooniA,  and  10  yttna  with 
Unio  and  magnetia,  ,  Miaak,  Mitchell  oonnty  in  North  Carolina. 
Thib  TUroOmmiU  of  Hermann. 

UaMiva^  •H-4-9to  0;  a-5-04.  Blaek-bravn.  Splintery. 
Brfttla.  (^aqne;  Titreooa.  Kiobio  add  60*4,  nraninmozide  14*4^ 
atioonia  Z,  ferrona  oxide  8;  yttria  14*4»  lima  47;  water  40^  Nohl 
Bear  Kongelf  (Sweden). 

090.  HAVoHanoLira. 

OnUe;  O,  o»0«o.  TeUowlah  brown.  Beatnona  Initreb  frao- 
tDia  oonehoidaL  H.-0;  a.-'4-8  to  4*0i  C.a.t  nioUe  add  04.*0, 
tBBtaUo  aeid  S0-8,  nraninm  oxide  10-0,  lima  8*0,  water  4*0.  Horth 
OuoUna, 

ANTIliOKIATIS 

700.  Boxym^CaJdbBb. 

lViamidal;P110*60'.  Soiattfiee  riaia.  Q.-47.  Honer-yeUow 
or  nyadnth-ied.  B.B.  fnaaa  to  a  blaeklBh  alaj^  SoL  in  add& 
CL& :  41  "t  iutimonio  eoid,  87  'Z  antimony  oxide,  and  01  *4  lime,  bat 
witii  S  to  8  mangineee  And  iron  protoxide.    St  Marcel  in  Piedmont 

BehmtAtrgittf  from  ^rol,  may  be  an  impure' Tariety. 

701«  BLBoruu^  t^iff^  Bb) + d . 

Benlform  and  maedTe.  H. - 4 ;  0.-8*9  ia.  4*8.  Translucent ; 
fMinoue  to  earthy.  Oolourleei^  yellow,  brown,  and  grej.  B.B. 
ladneed  on  ohareoaL  Co.:  oxide  of  lead  41  to  02,  antimonions 
add  82  to  47,  water  0  to  12.     Loetwithiel,  Horhanaen,  Hertohinalc 

702.  KABORiTik^lMdb-l-FbClt. 

Bight  prismatie ;  mV  182*  01'.  Oiyitab  tobular.  GL  maero- 
diagonaL  H.-i8|  O.— 7.  Tellowiah or greyiah  brown.  Beeinoue 
to  adamantine:  tranduoent  OLe.:  lead  02%  antimony  80*8, 
oxygen  8,  ohlonne  9.    Conatantine  (Algeria^ 

700.  Brrorm. 

Maadre.  Tellowidi  to  greyidi  green.  Opaqi}e;  fracture  un- 
eiren ;  brittle^  'H.-8'0  to  4;  O.-8-0W  Co.:  oxide  of  copper 
8^*0,  oxide  of  ■Qrw  1*2,  antimonio  add  42,  earbonio  add  21. 
Siena  dd  Oadi  in  the  prorinee  cf  Lerlda.  TkromMiU  tnm  Bes- 
banya»  Hungary,  may  be  a  hydrated  Tarlety, 

704.  MBLLin,'i^CuO,)  + 183ft. 

Ptqunidali  P  98'  0'.  OP;  Poo;  end  opPw. 
MBdMidal ;  brittU  H. -2  to  2*0  ;  G. -10  to 
1.-0.  Traneporent;  doubly  refraotiTe;  Titre- 
oiUL  Honey-ydlow  or  reddiah ;  streak  whiter 
In  doeed  tobe  yields  water.  B.B.  chars  with- 
out odour.  Bums  white  and  acto  like  alumina. 
Sd.  in  n..  add  or  petaab.  Ca :  alumina  14*4, 
mdlio  add  40*8,   water  40^      In  lignite  at  _ 

Artem   in.Thuringia  and  Lusehite  in  Bohemia;   Walohow  in 
MoraTia  (cretaoeoue);  in  ooal  a  Malorka  in  Tula. 

700.  Ozixin,  2te<&,+^. 

OspULuT  OTStal^  also  botryoidal  or  oompaet  |  fraotun  unsTen  ; 
aeetiia.  fl.  —  2:  G.  —  2*2.  Opaque;  rednous  to  dnlL  Straw-yellow. 
B.B.  turns  blaok,  then  red.  Sd.  to  Tellow  edution  in  Itcida.  Oa  : 
42*1  iron  protoxide,  42*1  esalio  aad,  10*8  water.  In  lignite  at 
Kdoeoruk  near  BOin,  Duisbnig,  and  Groaa  Almerode  in  fleesOi 

700b  WBxwxLLm,  Ci?£f+fi 

Oblique  priamatio,  0  72*  41'.  o»P  100*  SO'.  CL  baeal,  perfect ; 
biittlo.  Bu-2*0  to  2*0;  0.-1*888.  Transparint  to  opaque; 
TttreonsL  Oolourleai.  Ccl  :  49*81  oxalic  add,  88*80  lime,  12*88 
water.    Hungary. 

THB  MimEBAL  BISIKa 

Many  of  thsN  an  only  TegetoUe  reslnik  slightly  altered.  Kaphtha 
fe  fluid  s  the  otbers'eolid,  with  H.-lto2or2'0.  Meet  are  aipor^ 
phous^  IV  few  oystolline  and  monoclinic  G.  —0*0  to  1  "Ob  Moetly 
IBSlnona ;  colourlee^  or  coloured  brown,  ydlow.  Or  red,  with  paler 
flfeieak  SoL  in  acids,  alcohol,  ether,  and  oils.  Mdt  readily,  end 
bnni  vith  flame  and  smoke. 

707.  Vafiztila,  ^xnouuM,  CH,. 

Idqiild.  Colourles^  yellow,  or  b^own.  Transpareni  or  trandu- 
oent Gb-Ot  to  0*9.  Volatilisoe  in  the  atmoephere  with  an 
Onmatic  titaminous  odour.  Co.:  04  to  88  eirbon,  and  12  to  10 
(ijiSroaD.    y  arletica  aro^ 

iSfajSiAsb— Veiy  fluid,  transparent,  and  light  yellow,  Tegem 
UkB  ti  Bamria,  Amiano  near  Panna,  Saliea  in  the  'Prreneee, 
Boqgooi^  Baku  on  the  Oaspian  Sea,"  Chine,  Persia,  ana  Korth 
Aff*^**^     Ua^  for  buniuA  and  in  preparing  ▼amiahee. 

AfiwI^jn.— Darker  ydCw  or  blackish  brown ;.  leee  fluid  or 
▼dibib    OnMkiik  intiiieaddre;Oodbrodkda]e,Pftohibrd,  and 
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Madelcy  in  Shropshin  ;  St  Catherine's  ITdl,  south  of  Zdlnbns^t 
Mainland  of  Orkney ;  and  many  other  parts  of  Europe. 

700.  ELATSBin  {EUutU  Biiumtn,  MirunU  Caoukhaue\  CH,. 

Compact  I'rsniform  or  fungoid  ;  elastic  and  flexible  like  caout- 
chouc, Tcry  eoft  G.  -0*8  to  1*23.  Beeinoue.  Blackidi,  reddish, 
or  TeUowish  brown.  Strong  bituminous  odour.  Co.:  84  to  80 
carbon,  12  to  14  hydrogeUjand  a  little  oxygen.  Derbydiire, 
Montrelais  near  Nantes,  and  Wdodbury  in  Connecticut 

709.  ASPHALTUIC,  BlTUMXV. 

Oompaet  and  disseminated  ;  fracture  oonehoidal,  aometimea 
▼eaiDalar;  sectile.  H.-2;  G. -11  to  1*2.  Onaque,  rednous^ 
and  pit'*h-black;  strong  bituminous  odour,  eepecially  when  rubbed. 
Takes  iire  easily,  and  bums  with  a  bright  flame  and  thick  smoke. 
SoL  in  etiier,  except  a  small  remainder,  which  ii  dissolved  in  oil 
of  terpentine.  0.ct  76  to  88  carbon,  2  to  10  oxygen,  0  to  10 
hydroaen,  and  1  to  8  nitrogen.  Limmcr  near  HanoTcr,  Seyssd  on 
the  Binon^  Ysl  Travets  in  Neufchatel,  Lobeann  in  Alaace,  in  the 
Hars,  Dead  Sea,  Persia,  and  Trinidad  ;  Cornwall,  Haoffhrnond  Uill 
(Shropehire),  East  and  West  Lothians,  Elie  and  Burntisland  (Fife). 

710.  ALnnnm 

Massire^  Ydvet-blecL  Adamantine  lustre;  brittle.  Cci 
carbon  86,  hydrogen  9,  nitrogen  2-9,  oxygen  2.  Hoy,  Orkney  ; 
Strathpefler,  Boes ;  Hillsborough,  Ksw  Brunswick. 

711.  PlAVXITl. 

MsadTs;  imperfeot  eonehddal,  seotile.  H.-1-0;  0.-1*22. 
Dimly  trandacent  on  rery  thin  edgsa  ;  lednous.  Blaokish  brown ; 
streak  yellowish  brown.  Fuees  at  600*  Fahr.,  snd  bums  with  an 
aromatio  odour,  lircly  flame,  and  denee  smoke.  SoL  in  ether  and 
caustic  potash.     Pianse  neer  Bndolfswerth  in  Camiola 

712.  IZOLTIB. 

MassiTc ;  concholdsl  fracture.  H.-7;  G.- 1-008.  Bednons. 
Hyaointh-nxl ;  streak  ochre-yellow.  Bubbed  between  the  flngers 
it  eraite  an  aromatic  odour ;  becomes  soft  at  119*,  but  is  still 
Tiscid  at  212*.    Oberhart  near  Gloggnits  in  Austria. 

718.  IiMXBX,{/Suecinif\  CioH,0. 

Bound  irregular  lumps,  grains,  or  drops.  Fracture  perfect  con- 
choidd :  slightly  brittle^  H.  -  2  to  2  6  ;  O.  - 1  to  1  1.  Transparent 
to  translucent  or  dmost  opaque ;  resinous.  Honey-yoDow,  hyacinth- 
red,  brown,  yellowidi  white ;  also  streaked  or  spotted.  When 
robbed  emite  mi  sgrscable  odour,  and  becomes  ncgativdy  electric 
It  mdte  at  000*,  emitting  water,  an  empyroumatio  oil,  and  sucdnio 
scid ;  it  bums  with  a  bright  flame  and  pleasant  odour,  leaTing  a 
carbonaceous  rsmainder :  only  a  small  port  Is  soluble  to  dcohoL 
Ca  I  79  carbon,  10*0  hydrogen,  and  10*0  oxygen.  Derired  diiefly 
f^om  an  extinct  eoniferoue  tree  {Finite*  tueeini/'tr),  and  found 
in  the  Tertiary  and  dilarid  formations  of  many  countries  sspeoidly 
northern  Gennsny  and  shores  of  the  Bdtlc,  Sicily,  Spain,  and 
northern  Itely,  rarely  to  BritsJn  (on  the  ehorcs  of  Fife,  Norfolk, 
Suffolk,  and  Eessx,  and  at  Kenstogton,  near  London).  Ueed  for 
oraamentd  purpoeeiy  and  for  preparing  snccinio  add  and  Tar- 
nishss.    JTraniMits,  from  Nienburg^  u  essentially  the  samsi 

714.  BxninTB  {JUiinatphaU), 

Boundish  or  irregular  lumps ;  fracture  uncTen  or  conchddal ; 
Tsry  eaaOy  franca  H. -1*0  to  S  ;  G. -1*00  to  1*10.  Trans- 
lucent or  opaque  j  restoons  or  glistening  Yellow  or  brown.  Mdta 
et  a  low  heat,  and  bums  with  an  aromatic  or  bitumtoous  odour. 
O.C.:  to  generd  carbon,  hydrogen,  and  oxygen,  to  Tery^  un- 
certato  amount  Bovey,  Halle,  (^pe  Sable,  and  Osnabriiek. 
PyrortiiniU  ftom  Aussig  m  Bohemia  is  dmUsr. 

715.  Walohovitb,  C!uH,0. 

Bounded  plocee,  with  a  conchoidal  fracture.  H.— 1*0  to  2| 
G.  - 1  "OSO  to  1  -069.  Translucent,  resinons.  Tellow  with  browa 
stripes,  and  a  TsUowish  white  streak.  It  fnsss  at  482*,  and  bums 
readilT.  Soluole  partidly  (7  '0  per  cent )  to  ether  ;  to  a  add  forma 
a  darx-brown  soludon.  Cc.:  80*4  carbon,  10*7  hydrogen,  and 
8  "9  oxygen.     Wslshow  to  Moraria. 

716.  CoPALnri  {Fottil  Ccpal,  BighgaU  Besin),  C^^H^O. 
Irregnler f raffmonto    H.  - 1  '0 ;  G.  - 1  -040.    Tranducent,  restoous; 

bums  wit]\  light  yellow  flame  and  much  smoke;  .dcobol  dissolrca 
little  of  it ;  MBomos  black  to  ^phurio  add.  0.c :  85*04  cerbon, 
11*63  hydioffen,  276  oxygen.  Highcate  near  London.  A  elmilar 
rcdn  fioin  SetUing-Stoncs  mine  in  Morthnmbcrlond,  found  to  flat 
drops  ox  crusts  on  cdo«par,  is  tof^ible  at  000*  Fahr. ;  Q.  — 110  to 
1*04;  it  conteina  0O*18'c^bon,  10 '80  hydrogen,  and  8*20  aahea. 

717.  BxBSKonm,  O^^HaO^ 

Amorphous;  conchoidd  ikacture^  Dark  brown,  indtoto^p  t* 
given;  yellow  streak.  Bednons;  unpleasant  odour,  and  bitter 
taste.  Fuses  below  211^,  end  eonttoues  soft  afterwards*  at  ordinaiy 
temperatures;  easily  soluble  to  doohoL  Ca:  72*40 carbon,* 0*28 
hydrogen,  18  '81  oxygen.     San  Juan  de  Berengda  to  Peru. 

718.-  GuATAQViLun,  O^HasOa. 

Amorphous :  yiddtog  easUy  to  the  fcnlZii,  and  Toiy  frtoUik    OL 
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*- 1-092.  Pal«  yellow.  Slightly  resinous.  Fluid  at  213*,  viscid 
when  cold;  slightly  soluble  in  water,  and  largely  in  alcohol,  forming 
a  yellow  fluid  with  a  bitter  taste.  Co. :  77 '01  carbon,  8-18  hydro- 
gen, and  14 '80  oxygen.     Guayaquil  in  South  America. 

BoghutUr,  from  the  Irish  peat  mosses,  is  similar ;  it  melto  at 
124%  is  easily  soluble  in  alec  W,  and  contains  7870  carbon,  12 '60 
hydrogen,  and  13*72  oxygen. 

719.  Habtine,  CmHm+^. 

Round  masses  or  thin  layers.  Brittle^  but  easily  cut  with  a 
knife.  G.  -  I'B.  fiesinous.  Reddish  brown  by  reflected  and  deep 
red  by  transmitted  light ;  streak  light  brown.  Becomes  black  on 
exposure.  Cc:  86*43  carbon,  8*01  hydrogen,  6*66  oxygen.  In 
the  main  coal  seam  at  Middleton  near  Leeds,  and  at  Newcastle. 

720.  OzocBRiTE  {Native  Paroffin\  CH . 

Amorphous,  sometimes  fibrous.  Very  soft,  jpliable,  and  easily 
fadiioned  with  the  fingem  G. -0-04  to  0*97.  Glimmering  or 
glistening;  semitranslacent  Yellowish  brown  or  hyacinth-red  by 
transmitted,  dark  leek-green  by<  reflected  light.  Strong  paraffin 
or  aromatic  odour ;  fuses  easily  to  a  clear  oily  fluid ;  at  higher 
temperature  bums  with  a  clear  flame,  seldom  feavinff  any  ashes ; 
readily  soluble  in  oil  of  turpentine,  with  great  difficulty  in. alcohol 
or  ether.  Cc:  85*7  carbon,  uid  14*3  hyarogeu.  Binny  (Linlith-. 
gow),  and  Edinburgh ;  Slanik  and  Zietriska  in  Moldavia,  .near 
Gaming  in  Austria,  and  Baku;  also  at  Urpeth  coal-mine  near 
Kewcastle-on-Tyne.  .  Pyropisaite  may  be  a  variety. 

721.  Hatchettixk  {Uifieral  Talloie), 

Flaky,  like  sp^rmsoeti;  or  snbgranular,  like  beeswax;  soft  and 
flexible.  G.  «0'6.  Translucent; 'weak  pearly.  Yellowish  white, 
waz-vellow;  or  greenish  vellow.  Greasy  modorous ;  readily  soluble 
in  ether.  C.  c, :  85  *91  carbon,  14  '62  hydroeen,  or  similar  to  ozocerite. 
Loch  Fyne  (fusible  at  115*),  Merthyr-Tydvil,  gcliaumbuqj. 

722.  FiCHTELlTl,  C4H,. 

Ciystalline  (oblique  prismatic)  lamellse,  which  swim  in  water, 
but  unk  in  alcohoL     white  and  pearly.     Fuse  at  114*,  but  again 
become  orystalline  on  cooling.    Very  easily  soluble  in  ethier,  and  pre- 
cipitated by  idcohoL    G.  c. :  88  '9  carbon  and  1 1  '1  hydrogen.    In  pine 
-  wood  in  a  peat-moss  near  Redwitz  in  Bavaria. 

723.  Habtite,  CfH,. 

Anorthic;  but  mostly  like  spermaceti  or  white  wax,  and  lamellar. 
Sectile,  but  not  flexible.  H. -1:  G. -1*046.  Translucent;  dull 
resinous.  White.  Melts  at  165*,  and  bums  with  much  smoke. 
Very  soluble  in  ether,  much  less  so  in  alcohoL  C.c:  87*8  carbon, 
and  12*2  hydrogen.     Oberhart^  Austria. 

724.  K^NLiTS,  CtH. 

Crystalline  folia  and  grains.  Soft.  G.-0'88.  Translucent; 
resinous.  White,  without  smell.  Fuses  at  120*  to  137*.  Sol  in 
n.  acid;  precipitated  by  water  in  a  white  crystalline  mass.  C.c: 
92*3  carbon,  7*7  hydrogen.     Uznach  near  St  Gall,  Redwitx. 

725.  SCHEERBBITB,  CH,. 

Oblique  prismatic  ;  tabular  or  acicular.  Soft  and  rather  brittle. 
G.  —  1  to  1*2.  Translucent;  rcsii^ous  or  adamantine.  White,  in- 
clining to  yellow  or  green.  Feels  greasy,  has  no  taste,  and  when 
cold  no  smell,  but  when  heated  a  weak  aromatic  odour.  Insolubfe 
in  water;  readily  sol.  in  alcohol,  ether,  Snd  n.  and  s.  acids.  C.c: 
75  carbon,  25  hydrogen.  TJznach.  SranchiU;  white,  trftnslucent, 
fusing  at  167*,  is  similar;  Montevaso  in  Tuscany. 

726.  Idbialitb,  C,H,. 

Massive;  fracture  uneven  or  slaty;  sectile.  H. -1  to  1*5; 
6.-1*4  to  1*6  (1*7  to  3*2).  Opaque;  resinous.  Greyish  or 
brownish  black  ;  streak  blackish  brown,  inclining  to  red.  Feels 
greasy.  Bums  with  a  thick  smoky  flame,  givinz  out  sulphurous 
acid,  and  leaving  some  reddish  brown  ashes.  C.c:  77  idrialine 
(  —  947  carbon  and  5 '8  hydrogen)  and  18  cinnabar,  with  a  little 
silica,  alumina,  pyrite,  and  lime.  The  idrialine  may  be  extracted 
by  warm  olive  oil  or  oil  of  turpentine  as  a  psarly  shining 
difficultly  fusible.     Idria. 


727.  TOBBAMITB. 

Massive ;  fracture  subeonchoidal  Yellow,  hrown-grey,  and  light 
brown.  H.  - 1  *5  to  2 ;  G.  - 1  '28.  Cc :  60  to  65  carbon,  9  hydrogen, 
4  to  5  oxygen,  10  to  20  silicate  of  alumina.  When  distilled  below 
redness  yields  a  burning  fluid,  holding  paraffin  in  solution  ;  abovo 
redness  a  large  quantity  of  highly  illuminating  i^s.  Shown  Vf 
the  microscope  to  consist  of  granules  of  a  yellow  bituminoid  war, 
with  interstitial  shaly  matter.  Torbanehill  in  Scotland,  Pilsen 
in  Bohemia,  Kurakina  and  Murayevna  in  Russia. 

728.  DOPFLBKITB. 

Jelly-like  elastic  mssses.  Brownish  black ;  streak  brown.  Greanr 
lustre.  H.-0'5;  G.-ll.  After  drying  H. -2*5;  0.-1*5.'  InsoU 
uble  JXL  alcohol  and  ether.  An  acid  substance  related  to  hun^ 
acid.'  From  peat  beds,  Aussee  (Styria)  and  Switzerland. 

THE(X)ALS. 

729.  Anivbaoitb  {Olane»  CoaC^ 

Maissive  and  disseminated;  rarely  columnar. ,  Fracture  conchoidal ; 
brittle  H.  -  2  to  2  '5;  G.  - 1  *4  to  1  -7.  Opaque;  brilliant  metallic 
Iron-black;  streak  unaltered.-  Perfect  conductor  of  electricity. 
Bums  difficultly  with  a  very  weak  or  no  flame,  and  does  not  cake ; 
in  the  closed  tube  yields  a  little  moisture,  but  no  empyreumatie 
oil ;  detonates  with  nitre.  0.c:  carbon  above  90  per  cent,  with 
1  to  8  oxygen,  1  to  4  hydrogen,  and  0  to  8  nitron;  and  ashes 
chiefly  of  nlics,  slnmina,  lime,  atad  peroxide  of  iron.  Ck>mmbn  in 
some  parts  of  all  coal-fields;  and  especially  in  the  United  States,  as 
in  Rhode  Island,  Massachusetts,  and  above  all  in  Pennsylvania.' 
Used  chiefly  for  msnufacturing  metals. 

780.  CoifMOK  Coal  {BUuk  Coal,  Siont  or  Mineral  Coal^  Situ 
minous  Coat). 

Compact,  slaty,  or  confusedly  fibrous;  often  dividing  into  I'hom- 
boidal,  columnar,  or  cubical  ihigments.  Fracture  conchoidal,  un- 
even, or  fibrous;  rather  brittle  or  sectile.  H.  —  2  to  2  -5;  O.  —  1  "2  to 
1  '5.  Vitreous,  resinous,  or  silky  in  the  fi.brous  variety.  Blackish 
brown,  pitch-black,  or  velvet-black.  Bums  easily,  emitting  flame 
and  smoke,  with  a  bituminous  odour ;  heated  in  tl)e  cIosmI  tube 

r'elds  much  oil.    C.c :  74  to  90 carbon,  with  0*6  to  8  or  1{{  oxygen, 
to  6  hydrogen,  0  to  1  to  S  nitrogen,  0*1  to  8  sulphur,  and  1  to  11 
earthy  matters  or  ash,  in  lOp  p«rts. 

SlcUe  Coal  or  Splint  has  a  thick  slaty  stracture,  and  an  uneven 
fracture.  Cherry  Ooql  is  the  name  applied  to  the  brittle  highly  lus- 
trous variety  common  in  the  Rnfflish  coal-fields.  Caking  Goal  is  a 
more  bitummous  variety  which  undergoes  semifusien  when  ignited, 
caking  or  agglntinatittg  during  combustion.  Oaemti  Coal  has  a  redn- 
ous,  glimmering- lustre,  and  a  flat-conchoidal  fracture,  breaks  into 
irregular  cubical  fragments,  but  is  more  solid  and  takes  a  higher 
polish  than  other  varieties.  This  bums  with  a  bright  flame,  and 
yields  much  gas.  Abundant  in  many  lands,  as  in  England,  Scot- 
land, snd  Ireland,  in  Belgium  and  France,  in  Germany  and 
southern  Russia.  British  America  and  the  United  States  possess 
immense  fields,  especially  in  the  valley  of  the  Mississippi.  Also 
found  in  China,  Japan,  Hindustan,  Australia,  Bomeo,  ana  several  of 
the  Indian  islands. 

781.  LioNiTB  (/«/,  Brovon  CoaX). 

Distinctly  vegetable  in  origin,— the  external  form,  and  veiy  often 
the  intemal  woody  stracture,  being  preserved.  The  textute  is  com- 
pact, woody,  or  earthy.  Fracture  conchoidal,  woody,  or  uneven  ; 
soft  and  often  friable.  G.  —  0*5  to  1*5.  Lustre  sometimes  resin- 
ous, mostly  glimmering  or  dulL  Brown,  black,  or  rarely  grev. 
Bums  easily  with  an  unpleasant  odour;  colours  solution  of  potash 
deep  brown.  C.c:  47  to  73  carbon,  2*5  to  7*5  hydrogen,  8  to  S3 
oxygen  (with  nitrogen),  and  1  to  15  ashes.  Jit  is  pitch-black,  ^prith 
conchoidal  fracture  and  resinous  lustre  Brown  coal  occurs  at 
Bovey-Tracy  in  Devonshire;  also  in  Germany,  Hungary,  France, 
Italy,  and  Greece.  The  SurturWand  of  Iceland  seems  a  variety. 
Used  as  fuel,  but  much  inferior  to  common  coaL  The  Oolitio 
coals  of  Yorkshire,  Antrim,  Brora,  Mull,  snd  Skye  sre  intermedi- 
ate varieties. 
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AbriMhanlte,  Ml. 
Ae0thlt«,  170. 
Acadtc,  570. 
ActlnoUta,  ST8. 
Adamite,  410. 


Adnlarta.  580. 

^Aehynlte^  6M. 
AsdnMtoIlte,  •4r. 
AJkialte^^l. 

,18a 
.818. 
A]a]it«,8f7. 

.no. 


Albite,  59a 
Alexandrite,  94 
Algod<mlt^  192: 
AUanlte,  474. 
AUomonUte,  7. 
AUoehrolte,  493. 
Allomorphlte,  818. 
Anopall«diam,  SC 
Allophanei  839. 


Alitonite,  988. 
Altalte,  188: 
Alnin,  84L 
AhuqlBlte,  899. 


Alnnogena,  89a 
AmAlgam,  24. 
AmAion  ■toiitt,589. 
Amber,  713. 
Ambljgonlte,  450. 
Amblystedte,  565. 
Amethyit,  81,  185. 
AmiAnthiu,     587, 

57& 
Amphlbole,  578. 
AropJiodeUte,  591. 
Analdme,  605. 
Aneteae,  9^ 
AjMOJdte.  641. 


Andeslno,  594. 
Angleslu,  8ia 
Anhydrite,  811 
Ankorite,  974. 
Annaberglte,  888. 
AnnerMlta,  682. 
Annlvlte,  2Sa 
Anomlte,  515. 
Anorthlte,  591. 
'Anthophymte,  577. 
Anthrmelte.  799. 
Anthnconlte,  271 
Antlgorita,  551. 
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Antlmonj,  a 
ApetaUte,  881. 
ApeUte,  448. 
Aphrite,  971 
Aphrodite,  546. 
ApophylUte,  60a 
Aquametlne,  568. 
AragoBite,  28L 
Areealte,  808. 
Ardennlte,  677. 
ArfTedeonite,  571 
Arffentlte,  16a 
Arkaneite,  97. 
ArkaoUte,  41. 
Arqaerlte,  8a 


ArNnlc,  a 
AraenUMldeille,49a 
ArMBoUte,  19a 
Aabeitoe,  57a 
Asphaltam,  709. 
Aitrakanlte,  887. 
AitrophyllUe,  580. 
Ataeamlte,  69. 
Atoplte,  87a 
Angite,  567. 
Aulehaldtet  197. 
Aralte,  38. 
Ayantiulne,  18a 
AzlBite.484. 
994. 


Bablogtonite,  576. 
Balkallte.  567. 
BanoTit«,50a 
Baryta-mlea,  59L 
Baryte,  SU. 
Bar7to•calclt^  987. 
Baryto-eeleetina, 
814. 


87. 

Beanmoatlte,  614 
Beaazite,  lia 
Bae««rite,  160. 
Bcraonlte.  400. 

717. 


BcTKhols,  660. 
Berthlerlne^  561 
Berthlerite,  9ia 
Beryl,  58a 
Beraelinlte.  166. 
Berielite,  870. 
BeadanUte.  45a 
Bleberite,  897. 
Binnite,  991. 
Blottte,  611 
Blamlte,  19a 
Bllm1lti^  a 
Blamothine.  loa 
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BUarato4Plunite, 
MS. 

Blttar^ar,  S7S. 
Bttamen,  708,  709. 
Blelniert,  ftl, 
Blrnd*.  in. 
lllNit«,8S7. 
Blomatrtadlte,  tU. 
BkMdHoiM,  IM. 
Bodtnlta,  474. 
BoitbntMr.  718. 
Bofodoviklt«,493^ 
Bote,  C55. 
BoUvlt^  3M. 
BoloffnMa  itonA, 

SIS. 
Boltonfte,  478. 
Bonidofflte,  6SS. 
Bondte;  SO. 
Borax,  288. 
Bonite,  19a 
Borocalcit«,  287. 
BotT70fen^  S47. 
BotryoUte,  47a 
BonlAngerite,  227 
Bovniontt*,  28a 
BnnchUe,  728L 
Brandlsite.  e24. 
Bnunite,  100. 
Braraiilte,  853. 
Bnblacklto,  587. 
Bralthanptlte,  184. 
Brennnerlte,  278. 
Brewitcrite,  815. 
Brochantttc,  S34 
Bnnattt,  68. 
BraDgnlartiiia,  111 
Bnmiito,  584.' 
Bn)oUt«,97. 
Browa  coal,  781. 
Bradte,  114. 
Bnuhite,  877. 
Bonkonlto,  78. 
Bnctamlte,  574. 
Bjnlchrite,  156, 
ByaMUt«,67& 
Caeholon^,  1S7. 
Cacozene,  402. 
Cairagoim,  1S6. 
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Calanina,  280. 
Calclte,c«lo.«par, 

979. 
Caledontte,  960. 
Calomel,  48. 
Cancrinlto.  608. 
CaporcUnlie,  812. 
Caxtunde,  499. 
CaraaUite,  89. 
Caraat,  891. 
CanioUan,  136. 
CarphdiU,  858. 
CarplUMid«rite,832. 
Caariterito,  98. 
CaattUraUaUHt^ 

89L 
CaHor,  679. 
Cataiaelto,  874 
CatVortf.  195. 
Cawk,  913. 
Caladonlto,  680. 
CdttUne,  9]8u 
CantroUte,  488. 
CerargTTlte,  64. 
Cerina,  474. 
Cerite,484. 
Cemaatta,  988. 
Cimraiittta,  ISO. 
Ch^baalta.  808. 
Chakanthita,  MS. 
Chalcedony.  196. 
Chalooltte;  499. 
Chaleomenitc,  257. 
Chalcopliaaite,  122. 
Chaleopb7lUte.435. 
Chakopyrlta.  180. 
Chaleoalderite,  430. 
CbalootridiUa,  7S. 
Cb'alk,  972i 
ChaljrUta.  277. 


ClilTtatite*248. 
Chladntte,  569. 
Chloantlte,  148. 
Chlorite,  531. 
Cbloirtteld,  528. 
CUorocaklte,  63. 
Chloropal,  857. 
Chtorophaite,  558. 
ChlorophylUte,  585. 
Ghloroapinal,  99. 
ChodnefBta,  48L 
Chondnraanlte, 

395. 
Choadrodite,  489. 
Cbonierite,  535. 
Chroma  odire,  837. 
Chromite,  89. 
Chiyaoberyl,  94. 
ChryaocoUa,  49l. 
ChryaoUte,  478. 
Chryaopraaa,  135. 
Chryaotne,  540.' 
Clmolite.  688. 
Cinnabar,  196. 
Cinnamon  atona, 

493. 
Clpoulno,  272. 
aarite,  848. 
ClanathaliU,  161. 
CUy  ironstona,  277 
CUya,  628.' 
CUnochlore,  VSi. 
Cllnodaae,  424 
CUntonUo,  594. 
Coala,  729-791. 
Cobaltlte,  148: 
Cobaltapatb,  279. 

Cotett  Tltriol,  927. 

CoediiIte,58. 

CooeoUta,  587. 

CoBmlaolacUh.  405. 

Cotophonlte,  493. 

Cdoraddte,  202. 

Colunblte,  899. 

Condnrrlte,  192. 

Connellite,  79. 

Copallne,  718. 

Coplapite,  331. 

C(^>per,  18.* 

Copparaa,  394. 

Copper-blonde,  338 

CoqnlmUte,  93a 

Cordierite,  566. 

CorawaDite,  418. 

CorandophylUte, 
533. 

Conmdimi,  81. 

Cotton>atone,  823. 

Cotonnlte,  sa 

CoTdlina,  188. 

Crednerlte,  109; 

Crlditanite,  83. 

Croealite,  829. 

Croeolalte,  355. 

Cronatedtlte,  838. 

Crookedte,  187. 

CryoUta,  4a 

Cryophyttlte,  617. 

Cryptollte,  987 

Cuban,  191. 

Cube  ore,  403. 

Cnpitta,  73. 

Cuproplumblte, 
169. 

Cyanlte,  481. 

Cymopbane,  94. 

Cyprine,  476. 

I>anaUte,497. 

Danbnrite,  496. 

Danrinlto,  193. 

Datboltte,  487. 

.DaTtdaontto,  688.' 
fiarlne,  508. 

De«benite,  878. 

Delati«Ue,73L 


Diatrtchtte,  341. 
Dlbyrlta,  419. 
Dimorphlte^  207. 
Dtopatde,  567. 
plopteaa,  490. 
Diphanlte,  529. 
Dlpyre,  503. 
DlaeraaiU,  178.. 
Diatbene,  481. 
Dolomite,  278. 
Domeyklte,  192. 
Dopplerlte,  728. 
Dttfrcnlte,  389. 
Dufrcnoyalte,  92S. 
Dunnglte,.  461. 
Dyianalyta,  888. 
Dyilolta,  91. 
Eedemite,  45& 
Edingtonita,  82a 
EblUe,  421. 
EliennicfcelUaa, 

183. 
ElaioUte,  506. 
Elaterlte,  706. 
Elect  ram,  25. 
Elaonorite,  40L 
Eltasite.  113. 
Embolifca,  55. 
Embretbite,  337. 
Emerald,  81,  686. 
Emerald«nlckd 

896. 
Emery.  81.- 
Emmontte,  384. 
Emplectlte,  216. 
Enarglto,245. 
EnataUte.  583. 
Eoiite,  859. 
Eoapborito.  499. 

Eptbonlangerlie, 
250. 

Eplcblorlte.  639. 

Epldote,  479. 

Epigenlte,  249. 

EptataUte,  819. 

Epaonlte,  89L 

Erinlto,  418. 

Eritbroatdarite,  86. 

Erythdte,  888. 

Ennarklte,  585. 

Eoehrolte,  417. 

Endaae,  488. 

Eocnflte,  649. 

EndlalUe,  873. 


Chart,  135. 


CbUdrantte,  431 
ChUenitii.  197. 
Chtellte,4S. 


I>eiiiido%*te,  499. 
DermatlnQ,  555. 
Deadolalte,  414. 
Dladoeblte,  454. 
Dlanafft,  688. 
Diab>gite,97a 
Diamond,  19. 
DIaapore,  107. 
Dlcbroite,  585. 
pkUaionlto,  993. 


Enkatrtte,  188. 
EnkoUte,  879. 
Enlytlne,  498. 
EnpbylUte,  528. 
Euenlte,  887. 
EranBlte,40«. 
STlgtoklte,  47. ' 
Fablers,  297.  * 
Fablnnlte,  585. 
FairfleldUe,  304. 
FamaUnite,  947. 
Fargite,  829. 
Faroelite,  82C^ 
FaaMlte,  587. 
Faujasite,  607 
FayaUte,  477. 
.  Fdlnite,  656. 
FelaSbanyite,  329. 
Fdapars;  589-587. 
Ferberlte,  984. 
Fergnaonlte,  896. 
FerroUtanlte,  67a 
Fetbol,855. 
FibroTerrite,  831. 
nchtelitei,.723. 
Ffllowlte.'  890. 
Flortte,  137. 
Flra-blende,  361 
FladierIte,-407. 
Flint,  138. 
nnemte,81 
Floocerlne,  88. 
nnoeerite.35. 
Fluoritej  Snor^apar, 

99. 
Forebbammartta^ 

857. 
Fondle,  831. 
Foraterite,  471 
Fowlerite,  574. 
FnmkUaMa,  81       , 


FrenteUte,  3ia 

FriedaUte,  621 

Frlaaelte,  181 

Frtedebenite,  334. 

Fnchtte,  519. 

Pbller'a  earth,  833. 

Gadollnite,  471. 

Gahnlte,  9t 

Galactite.  821 

Qalenf,  151 

Gabnei,  486. 

Garnet,  493. 

Oaylnadte,  393. 

Oearkaatite,  41 

Geblenlte,  504. 

Gdbdaanerz;  345. 

Geocronfte,  341. 

Oendorfflte,  147. 

Glbbdte,  111 

Gteaackite,  581 
851 

GigantoUte,  685. 

Gllbertlte,  511 

Giobertlte,  371 

Oiraaol,  137. 

Gitmondine,  834. 

Glagerlte,  631 

Glaaerito,  308. 

GUnberite,  31L  . 

GUneodote,  144. 

Glanconlte,  559. 

Glanoopbane,  583 

Gmellnite,  609. 

Gold,  31 

Goelarlte,  321 

GUtbite,  101 

GnmfbuttUe.  678. 

Graphic  graxiUe, 
681 

Grapbite,  14. 

Greenockite,  171 

GrecnoTlte,  681 

Omnanite,  154. 

Gnracrtte.  684. 
Guanajuatite,  20L 
Guayaqnilllte,  711 
Gnajaxlte,  311. 
Gnmmlte,  120. 
Gymnito,  647. 
Gypram,  319. 
Gyrolite,  801. 
Hamatlta,  81 
Baidli^erlte,  371 
Halr^aalt,  321 
Halite,  51. 
Italloydte,  631 
Ramartlte,Sl 
Hannotome,  6l7. 
Hartlne,  711 
HarUte,  721 
llaUbettlne.  721. 
HatcbettoUte,  899. 
Uaneilte.  151* 
Hangbtonlte,  519. 
Hanamtnnfte,  99. 
Hftuyna,  5ia 
Raydenlte,  801 
Haytorlte,  487. 
Hdlotrope,  185. 
HdTlne,  491 
Hepatite,  313 
Hereynlte,  91 
Herderite,  459. 
Hcrmannite,  589. 
Herrengnandttt, 

941 
Henchdite,  811. 
Headte,  174. 
Heterozlte,  391. 
Henlandlte,  614. 
HIdngerite,  661 
Hislopite,  971 
HJelmite,  691 
HomUite,  469. 
Hopdte,401 
Horbaeblte,  158. 
Hornblende,  571 
HSmedte,  881 
Homatona,  138, 

689. 
Bttbnertte,  988. 
Hndaonlte,  587. 
HnmbddtQlte,  609, 
Rnmlte.  481 
Hnreanllte,  99L 
Hvronit«,881 


Hyadntta,  188. 

Hyalite.  137. 

Hyalophane,  591 

Hyaloaldcritc,  478. 

HydrargiUite,  111 

Hydroboradte,  270. 

Hydremagnealte, 
293. 

Hydrophane,  137. 

Hydropbite,  552. 

Hydrotaldte,  111 

Hydrosinelte,  291 

HygrophlUte,  651 

Hypersthene,  585. 

Hypochterite,  667. 

Hypostilbtte,  611 

Hypoxantbita,  68l. 

Ice,  74. 

Iceland  apar,  371 

Ice-spar,  681 

Icbtbyopbthalmlte, 
60S. 

Idocrase,  471 

IdrlaUte,  721 

Ilmenlte,  83. 

IndlcoUte,  461 

Inverailte,  182. 

lodlte,  57. 

loUte,  581 

Iridium,  21 

Iridoamium,  89. 

Irite,  81 

Iron,  18. 

berlne,84. 

Ixolyte,  711 

Jaeobdte,  87. 

Jade,  571 

Jaddte,  597. 

Jalpaita,  171. 

Jameaoolte,  223. 

Jarorite,  344. 

Jaiper,  185. 

Jefferaonltc,  669. 

Jet,  781. 

Jobannite,  331 

Jordanlte,  331 

.foadte,  II 
JnlianUe,  234. 
Kalnlte,  351 
KXmmererite,-589. 
Kadin,  821 
Kardintte,  351 
Katatenlte,  311 
Kdlbanite,  661 
Kermedte,  351 
Kieaerlte,  331 
KUbrlckenlte,  841 
KilUnlte,  671  9SL 
Klnranite^  551 
Klaprotbite,  330. 
KUpatelnlte,  863. 
Knebdllte,  481 
KobaltbeacUkg^ 

898. 
KobeUite,  321 
KoDyTite,681 
Komarit,  684. 
Kongabergtte,  31 
Konigine,  331 
Klinlitt,  734. 
Kopplta,  68L 
Kotacbnbeyite.  531 
KUUlgite,  387. 
Krantdte,  711 
Eranrite,  899. 
Krdttonite,  91. 
Kremerdte,  64. 
KriaaTiglte,  834. 
KrokidoUte,  681. 
Knhnlte,  371 
KupferbUn,  491, 
KyroBite,  140. 
LabradorUe,  599. 
Lanarkite,  817. 
Langite,  331    2 
Lantbanlte,  301 
Lapia-laxnll,  51L« 
Ladonite,  405. 
Latrobite,  591. 
LanmonUtc,  613. 
Lanrlte,  304. 
Lantit^  171 
Larendolab,  881 
Laxn]lte,43L 
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Leadspar,  388. 
Leberkiea,  141 
Leellte,  581 
Lenslnlte,  .838. 
Leonhardite,  611 
Lepldolite,  511 
Lepidomelane,  514. 
LepoUte,  691. 
Lerbacbite,  300i. 
Lettaomite,  351. 
Lenehtonbergito, 

531 
Leudte,501 
Leuoophane,  587. 
Lencopyrlte,  141 
Leryne,  811 
Lhonolite,  587. 
Ubetbenite,  41 L 
Liebenerite,  641 
Ueblgite,  301. 
UeTTlte,481 
Ugnite,  731. 
Lime-mlca,  533. 
Umeatone,  371 
Umnlte,  117. 
Ltmonlte,  110. 
LInarlte,  349. 
Llndakerite,  399. 
Unnelte,  151 
Uroconlte,  434 
LithlophUlte,  361 
LItbomarge,  831. 
Uthoxylon,  187. 
Loam,  829. 
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(ILP.H.) 

MINERAL  WATERS.  No  abeolute  line  of  demarca- 
tion can  be  drawn  between  ordinary  and  mineral  waters. 
There  is  nsuallj  in  the  latter  an  exoess  of  mineral  oon- 
stitaenta  or  of  temperature,  bnt  some  drinking  waters 
oontain  more  mineral  oonstitaentB  than  others  that 
are  called  mineral  waters,  and  many  very  pnre  waters, 
both  cold  and  warm,  have  been  regarded  for  ages  as 
mineral  springs. 

Aa  to  the  origin  of  mineral  waters^  there  is  much  in 
what  .the  elder  Pliny  said,  that  waters  are  snch  as  the  soil 
throagb  which  they  flow.  Thna  in  limestone  and  chalk 
districts  an  excess  of  Ume  is  nsoally  present;  and  the 
waters  of  a  piurticnlar  district  have  much  resemblance  to 
each  other — ets  m  the  Eifel,.  in  Anvergne,  and  in  the 
Pyrenees.  But  this  is  only  a  partial  explanation,  for 
waters  are  by  no  means  necessarily  uniform  throughout  a 
particular  geological  formation.  We  do  not' know  with 
any  certainty  the  depth  from  which  various  mineral  waters 
proceed,  nor  the  various  distances  from  the  surface  at 
which  they  take  up  their  different  mineral  constituents.    * 

The  sourcb  of  the  temperature  of  thermal  waters  remains 
a  subject  of  much  uncertainty.  Among  the  assigned  causes 
are  the  internal  heat  of  the  globe^  or  the  development  of 
heat  by  chemical  or  electrical  agencies  in  the  strata  through 
which  they  arise. 

Their  occasional  intermittence  is  doubtless  often  depend- 
ent on  the  periodical  generation  of  steam,  as  in^the  case 
of  the  Qeysers.  A  few  geological  facts  are  certain,  which 
bear  on  the  origin  of  mineral  waters.  Such  springs  are 
most  abundant  in  volcanic  districts,  where  many  salts  of 
soda  and  much  carbonic  acid  are  present.  They  occur  most 
frequently  at  meetings  of  stratified  with  unstratified  rocks, 
in  saddles,  and  at  points  where  there  has  been  dislocation 
of  strata. 

The  diffusion  of  mineral  waters  is  very  extended.  Pliny 
was  qoite  correct  in  observing  that  they  are  to  be  found 
on  alpine  heights  and  arising  from  the  bottom  of  the 
ocean.  They  are  found  at  the  snow  in  the  Himalayas  and 
they  rise  from  the  sea  at  BaisB  and  Ischia.  They  are  to«be' 
found  in  all  quarters  of  the  globe,  but  more  particularly 
m  volcanic  it^iona,  as  in  the.  Eifel  and  Auvergne,  in  the 
Bay  of  Naples,  and  parts  of  Greece^  in  Iceland,   New 


Zealand,  and  Japan.  But  there  are  few  countries  in  which 
they  are  not  to  be  found,  except  in  very  flat  ones  and  in 
deltas  of  rivers, — ^for  instance,  in  the  nprUi  of  France,  where 
they  are  very  few,  and  in  Holland,  from  which  they  are  ab- 
sent. France,  Qermany,  Italy,  and  Spain,  as  well  as  Greece, 
Asia  Minor,  and  the  Caucasus,  are  all  rich  in  mineral  waters. 
The  British  Isles  have  a  fair  though  not  very  large  pro- 
portion of  them.  There  are  a  few  in  Sweden  and  Norway. 
Tliey  are  abundant  in  the  United  States,  less  so  in  Canada. 
They  are  found  in  the  Azores  and  in  the  West  India 
Islands.  Of  their  occurrence  in  the  interior  of  Africa  or 
of  Australia  we  know  little ;  and  the  same  is  true  of  South 
America.  But  they  are  met  with  in  Algiers,  in  Egypl^  and 
in  the  Holy  Land.  The  vast  Indian  peninsula  has  for  its 
size  a  comparatively  Small  supply. 

As  the  effects  of  mineral  waters  on  tiie  bodily  8]r8tem 
have  been  found  to  be  different  from  those  of  drinking 
waters,  an  explanation  of  this  has  been  naturally  sought 
for.  It  has  been  imagined  that  there  is  something  spedal 
in  the  nature  of  mineral '  waters,  that  their  heat  is  not 
ordinary  heat,  that  their  condition  is  a  peculiar  electric 
one*  Some  French  modem  writers  even  say  that  they  have 
a  certain  life  in  them,  that  their  constitution  is  analogous 
to  that  of  the  serum  of  the  blood.  But  we  must  pass  by 
these  speculations,  and  be  guided  as  far  as  possible  by  ascer- 
tained facts,  respecting  the  action  on  the  system  of  water, 
of  heat  and  cold,  and  of  the  mineral  constituents  present. 

Mineral  waters,  when  analysed,  are  found  to  contain  a 
great  many  substances,  although  some  of  them  occur  only 
in  very  minute  quantities: — soda,  magneaa,  calcium, 
potash,  alumina,  iron,  boron,  iodine,  bromine,  arsenic, 
lithium,  cesium,  rubidium,  fluorine,  l?arium,  copper,  Bn<^ 
manganese,  strontium,  silica,  phosphorus,  besides  extractive 
matters,,  and  various  organic  deposits  known  under  the 
name  of  glairin  or  baregin.  Of  gases,  there  have  been 
found  carbonic  acid,  hydrosulphuric  acid,  nitrogen,  hydro- 
gen, oxygen,  and  ammonia.  Of  all  these  by  far  tiie  most 
important  in  a  therapeutic  pouit  of  view  are  sodium, 
magnesia,  and  iron,  carbonic  acid,  sulphur,  and  perhaps 
hydrosulphuric  acid.  These  substances,  detected  separately 
by  chemists,  are  in  their  analyses  combined  by  *^«™  ™J^ 
various  salts,  if  not  with  absolute  certainty,  undoubted^ 
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with  a  close  approximation  to  it  Those  combinations  are 
▼ery  nnmerous,  and  some  waters  contain  ten  to  twenty  of 
them;  but  there  are  always  Some  predominating  ones, 
which  mark  their  character,  while  many  of  them,  such  as 
caesimn,  rubidium,  or  flUorine,  occur  in  mere  traces,  and 
can  not  be  assumed  to  be  of  any  real  importance.  Mineral 
waters  therefore  resolve  themselves  into  weaker  or  stronger 
solutions  of  salts  and  gases  in  water  of  higher  or  lower 
temperature.  For  medical  purposes  they  are  used  either 
externally  or  internally,  for  bathing  or  for  drinking.  As 
the  quantity  of  salts  present  commonly  bears  but  a  very 
small  proportion  to  that  of  the  fluid  containing  them, 
water  becomes  a  veiy  influential  agent  in  mineral-water 
treatment,  about  which  it  is  therefore  necessary  to  say 
something. 

For  the  action  of  hot  and  cold  baths  the  reader  is  referred 
to  the  article  Baths.  But  it  may  be  observed  here  that, 
according  to  the  most  generally  received  opinion,  the  cuta- 
neous surface  does  not  absorb  any  portion  of  the  salts,  in  a 
mineral-water  bath,  although  it  may  absorb  a  little  gas 
(an  alkaline  water,  for  instance,  at  most  acting  as  a  slight 
detergent  on  the  skin),  and  that  neither  salts  nor  gases 
have  any  action  on  the  system,  except  as  stimulants  of  the 
skin,  with  partial  action  on  the  respiratory  organs. 

It  seems  to  be  ascertained  that  drinking  considerable 
amounts  of  cold  water  reduces  the  temperature  of  the  body, 
diminishes  the  frequency  of  the  pulse,  and  increases  the 
blood  pressure  temporarily.  Water  when  introduced 
into  the  stomach,  especially  if  it  be  empty,  is  quickly 
absorbed ;  but,  although  much  of  the  water  passes  into  the 
veins,  there  ia  no  proof  that  it  ever  produces  in  them,  as  is 
sometimes  supposed,  a  state  of  fluidity  or  wateriness. 
Therapeutically,  the  imbibition  of  large  quantities  of  water 
leads  to  a  sort  of  general  washing  out  of  the  organs.  This 
produces  a  temporary  increase  of  certain  excretions, 
augmented  diuresis,  and  a  quantitative  increase  of  urea, 
of  chloride  of  sodium,  and  of  phosphoric  and  sulphuric 
acids  in  the  urine.  Both  the  sensible  and  the  insensible 
I)er8pirations  are  augmented.  A  draught  of  cold  .water 
undoubtedly  stimulates  the  peristaltic'  action  of  the 
intestines.  On  the  whole  water  slightly  warm  is  best 
borne  by  the  stomach,  and  is  more  easily  absorbed  by  it 
tlian  cold  water ;  and  warm  '^^ttters.  are  more  useful  than 
cold  ones  when  there  is  much  gastric  irritability. 

In  addition  to  the  therapeutic  action  of  mineral  waters, 
there  are  certain  very  important  subsidiary  considerations 
which  must  not  be  overlooked.  An  individual  who  goes 
from  home  to  drink  them  -finds  himself  in  a  different 
climate,  with  possibly  a  considerable  change  in  altitude. 
His  diet  is  necessarily  altered,  and  his  usual  home  dr'vaka  are 
given  up.  There  is  change  in  the  hours  of  going  to  bed  and 
of  rising.  He  is  relieved  from  the  routine  of  usual  duties, 
and  thrown  into  new  and  probably  checrfiil  society.  He 
takes  more  exercise  than  when  at  home,  and  is  more  in  the 
open  air,  and  this  probably  at  the  best  season  of  the  year. 
So  important  has  this  matter  of  season  and  climate  been 
found  that  it  is  an  estabEshed  axiom  that  waters  can  be 
used  to  the  greatest  advantage  during  the  summer  months 
and  in  fine  weather,  and  during  the  periods  most  convenient 
for  relaxation  from  business.  Summer  is  therefore  the  bath 
season,  but  of  late  years  provision  has  been  made  in  many 
places,  with  the  aid  of  specially  constructed  rooms  and 
passages,  for  carrying  out  cures  satisfactorily  during  the 
winter  season,  e.ff.,  at  Aix-la-Chapelle,  Wiesbaden,  Baden 
Baden,  Baden  in  Switzerland,  Dax, -Vichy,  and  Bath.  The 
ordinary  bath  season  extends  from  the  15th  of  May  to  the 
20th  or  30th  September.  The  season  for  baths  situated 
at  comsiderable  elevations  commences  a  month  later  and 
terminates  some  ten  days  earlier.  Mineral  waters  may  be 
employed  at  home,  but  patients  seldom  so  use  them;  and 


this  necessarily  limits  the  time  of  their  use.  It  is  common 
to  declare  that  the  treatment  should  last  for  such  or  such 
a  period.  But  the  length  of  time  for  which  any  remedy  la 
to  be  used  must  depend  on  its  effect,  and  on  the  nature  of 
the  particular  case.  It  is  found,  however,  that  the  con- 
tinued use  of  mineral  waters  leads  to  certain  disturbances 
of  the  system,  which  have  been  called  crises,  such-  as  sleep- 
lessness^  colics,  and  diarrhoea,  and  to  skin  eruptions  known 
as  la  pouasee.  This  cause,  and  also  certain  peculiarities  of 
the  female  constitution,  have  led  to  the  period  of  three 
weeks  to  a  month  being  considered  the  usual  period  fof 
treatment.  A  certain  after-treatment  is  oftdn  prescribed 
— such  as  persistence  in  a  particular  diet,  visiting  springs 
or  climates  of  a  different  and  usually  of  a  tonic  character, 
or  continuing  for  a  certain  time  to  drink  the  waters  at 
home.  It  may  be  added  that  the  advantage  of  having 
recourse  to  mineral  .waters  is  often  felt  more  after  than 
during  treatipent.. 

Since  improved  methods  of  bottling  have  been  discovered, 
and  the  advantage  of  an  additional  supply  of  darbonic  acid 
has  been  appreciated,  the  export  of  waters  from  their  sources 
has  increased  enormously,  and  most  of  the  principal  waters 
can  now  be  advantageously  used  at  home.  -'It  may  be 
added  that  many  of  the  artificial  imitations  of  them  are 
excellent. 

The  history  of  the  use  of  mineral  waters  can  only  just 
be  alluded  to.  They  have  been  employed  from  the  earliest 
periods,  and  traces  of  Roman  work  have  been  found  at 
most  of  the  European  baths  which  are  noW  in  favour, — at 
almost  all  the  thermal  ones.  Occasionally  new  springs 
are  discovered  in  old  countries,  but  the.  great  majority  of 
them  have  been  long  known.  They  have  varied  in 
popularity,  and  the  modes  of  applying  them  have  also 
varied,  but  less  so  than  has  been  the  case  with  most  of  the 
ordinary  medicines.  Warm  waters,  and  those  containing 
small  quantities  of  mineral  constituents,  appear  to  have 
remained  more  steadily  in  favour  than  any  other  dass 
within  the  appropriate  sphere  of  mineral  waters,  which  is 
limited  to  the  treatment  of  chronic  disease. 

The  attempt  has  been  n^ade  to  range  mineral  waters 
according  to  their  therapeutic  action,  according  to  their 
internal  or  external  use, .  but  meet  generally  according  to 
their  chemical  constituents  so  far  as  they  have  been  from 
time  to  time  understood;  and  a  judicious  classification 
undoubtedly  is  a  help  towards  their  rational  employment. 
But  their  constituents  are  so  varied,  and  the  gradations 
between  different  waters  are  so  finely  shaded  off,  that  it 
has  been  found  impossible  to  propose  any  one  definite 
scientific  classification  that  is  not  open  to  numberless 
objections.  Thus  a  great  many  of  the  sulphur  waters  are 
practically  earthy  or  saline  ones.  Yet  because  they  con- 
tain very  minute  amounts  of  such  a  gas  as  hydrosulphurio 
acid,  an  ingredient  so  palpable  as  always  to  attract 
attention,  it  is  considered  necessary  to  class,  them  ntider 
the  head  of  sulphur.  The  general  rule  is  to  attempt  to 
class  a  water  under  the  head  of  its  predominant  element ; 
but  if  the  amount  of  that  be  extremely  small,  this  leads  to 
such  waters  as  those  of  Mont  Dore  being  classified  as 
alkaline  or  arseniated,  because  they  contain  a  very  little 
soda  and  arsenic.  The  ckssification  in  the  following  table, 
which  is  that  usually  adopted  in  Germany,  has  the  merit 
of  comparative  simplicity,  and  of  freedom  from  theoretical 
considerations  which  in  this  matter  influence  the  French 
much  more  than  the  German  writers.  The  more  important 
constituents  only  are  given.  The  amount  of  solid  constitu- 
ents is  the  number  of  parts  to  one  thousand  parts  of  the 
water ;  the  temperature  of  thermal  springs  is  added.  The 
waters  are  classified  as  indifferent,  fiarthy,  salt,  sulphuretted, 
iron,  alkaline,  alkaline  saline — ^with  subvarieties  of  table 
waters  and  purgihg  waters. 
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Table  : 

[.—Typical  Mineral  WaUn, 

GMt«ln. 
MM18*. 

Leak, 
lM-8. 

Salt. 
Xlulngtn. 

taiu 
Sea-Water. 

Alx-la-Ch>pe]l«, 

Iron. 

Alkaiim, 

AlkaUn§- 

aoMiu. 

Cerbbad 

lW-188*. 

Tabt9 
Wattr. 

SelUn; 

Purtint 
VfaUr.  • 
Rtmyadl 
Janot. 

Solids, 
Bicarbonate  of  iK)da 

„            potash.... 

„           magpaesia. 

f,           calciniii.i. 
Sulphate  of  soda 

•0017 
•0195 
•0208 
•0185 

•0428 

•0006 
•0496 

•018 
•012 
•060 
•088 
•808 
1-620 

•028 
•086 

•017 
1^06 

r688 
•889 

6-62 
•286 
•808 

0-277 

8  19 

•46 
2-38 

2^96 
•26 

26*21 

889 

-6449 

•0606 
•167 
•2881 
•1627 

-0186 
2-616 

trace 

•0206^ 

•2122 
•2218 
•007« 
•0087 

•0887 
•0820 

6*86 

4*883 
•862 
•808 
•434 
•292 

•684 
2*6 

1*92 

•18 
•428 
2*87 
•16 

•008 
•76 

1^2 

•46 
2*2 

•01 
2-24 

16*9 
16-0 

1-8 
•46 

potaah.. 

„          magneaia...... 

,»         calcium.;..... 

Sulphide  of  aodiom 

Chloride  of  sodium 

potaah 

„          magnesia..... 

Silicic  acid 

Hydroaolphnrio  acid 

In  addition  to  their  Boiid  constituents,  gas  is  present  in 
many  watetv  in  considerable  quantity.  There  is  a  little 
oxygen  .and  a  good  deal  of  nitrogen  in  some  of  them ;  tho 
quantity  of  hydrosulphiiric  acid,  even  in.  strong  sulphuric 
waters,  is  wo^de^fully  small ;  but  the  volume  of  carbonic 
acid  present  is  often  very  large, — for  instance,  in  the  case  of 
Kiasingen,  Schwalbach,  and  Selters.  Oarlxmic  acid  is  so 
geosrally  diffused  that  it  is  practically  a  very  important 
agent  in.  the  therapeutics  of  mineral  waters.  Springs,  that 
contain  it  are  fiur  the  meet  agreeable  to  the  taste,  and 
consequently  most  popular  with  patients.^  The  immediate 
effect  of  the  carbonic  acid  whicn  they  contain  is  that  of 
pleasant  stimulation  to  the  stomach  and  system,  although 
it  can  scarcely  be  said  to  approach^  as  some  have  thought, 
the  slighter  forms  of  stimulation  from  alco&olic  drinks. 
Extremely  little  appears  to  be  known  of  its  actual  operation 
on  the  system :  a  part  of  what  is  swallowed  is  returned  by 
eructation,  a^d  a  part  passes  on  to  the  intestines ;  whether 
any  appreciable  quantity  reaches  the  blood  is  doubtful. 
There  is  no  question  that  carbonic  acid  increases  diuresis. 
Ftactically  it  is  found  to  aid  digestion,  helping  the  functioiui 
of  the  stomach,  and  in  a  slight  degree  the  peristaltic  actio  i 
of  the  intestines.  The  increased  flow  of  urine  may  l« 
caused  by  its  fakvouring  the  absorption  of  water  by'tl  t 
stomach.  In  some  baths  carbonic  acid  is  so  abundant  th)  « 
precautions  have  to  be  taken  to  prevent  its  tendency  t  ' 
accumulate  on  account  of  its  heavy  specific  gravity.  Csi  - 
bonio  acid  gas,  used  as  a  bath,  proves  stimulating  to  the 
skin  and  to  the  general  system ;  but  its  employment  has 
not  answered  the  expiectations  formed  of  it. 

Indiffitrmi  Waten  scarcely  vary  in  chemical  qualities  irom  ordi- 
narjr  drinking  watec ;  but  thev  are  uaually  of  highe-  tempoTature. 
Their  therapeutio  action,  which  ia  mainly  exerdaed  through  hatha, 
haa  been  explained  on  the  theory  of  peculiaritiea  of  their  dectrie  or 
thermal  condition,  abon^  which  we  know  nothing  definite,  and  on 
the  prasence  in  some  of  them  of  a  large  quantity  of  nitrogen.  It 
haa  also  been  aacribed  to  ^e  various  organic  substances  in  aome  of 
them,  such  aa  glsirin,  whieh  when  collected  ia  sometimes  uaeftil  as 
a  cataplasm.  These  wateta  are  not  often  much  drunk,  but  any 
efficiency  they  may  have  In  dyspepsia  and  perhaps  in  neuralgic 
diarrhoeas  must  be  attribute^}  to  the  favourable  action  of  hot  wa^er 
on  the  digestion.     The  wata^  of  thia.clasa,  especially  the  hotter 


ones  in  the  form  of  hatha,  at^  extremely  uaefnl  in  resolring  the 

"         "     "  ^  of  t' 

hey  a  to  an  c  .     ^ 

cookir  ones,  in  neural^  ana  in  some  hysterical  aflfections.  .  They 


effects  of  inflammation,  in,  thickenings  of  the  joints,  and  in  chronic 
rheumatism  and  gout     They  a  to  are  often  efictotii 


,  especiallytne 


are  aometimea  preacnbed  in  uri»4ry  affectiona,  in  which  case  they 
probably  assiat  by  dilution.  The  ^ecta  of  many  of  these  waters  are 
aided  by  the  bauia  often  being  si  iutted  at  considerable  elevations 
and  in  out-of-the-way  apota,  wh«  toe  the  Oermana  called  them 
TTildbeder.  .  They  are  very  widei  >  diffused,  being  found  in  all 
quartars  of  the  ^obe,  espe<»ally  in  Volcanic  districta.  There  are 
many  in.Kew  Zedand;  in  America  ti  4  hottest  are  -in  the  Weat  and 
la  Oaliibniia. 


Table  lh^—Ind\fer$rU  Wat4n. 


LoeaUt7. 

HelgHt 
InFUt. 

TempL 
Fahr. 

Forirhet  pmemed.             , 

ErSu,  £eke  of  Genera 

Bedenweltor.Beden... 

Buxten,  England 

Schlanfenbad,  Nmuu. 
SM»don,  Bptin 

Wlldbed,  Wtlrtwnbarg. 

Pfeir«n.8wltser]Md... 
Ragmts,          do.       ,.. 

P»ntieoca,  8.  Pjrreneos. 
(Zftsteinf  Aiutrts.......^. 

1.100 

1.4M 

980 

800 

1,000 

1,*J0 

1,570 
»,110 

048 

80-87 
85 

•D-101 

99 

95 

86-06 

101-120 
96-118 

Nomns  CUM,  43r«pepeia,  totasry 

aff«ctlaoa. 
For  mUd  rbenmatlo  tnatment;  a 

health  TMort. 
Gonft  and   rhcamattam    (nitrogen 

FTMonO. 

*     Do.         "^    do.               do. 
Do.                do.               4a. 

J  Gout,  rbeiunatlsm,  old  bij wIm.  JoInU 
Da       do.';  tootboi  nerrooa  ^lon. 

Earthy  WaUr9.—l!iiWib  differ  chiefly  from  the  indifferent  waters 
in  contaming  an  appreciable  Quantity  of  salta,  among  which  sulphate 
or  carbonate  of  lime  or  of  magnesia  predominates.  The  great 
mqority  of  them  are  of  high  temperature.  They  produce  the  same 
effects  as  the  indifferent  waters,  but  are  perhaps  lesa  efficacioua 
in  neuralgic  affections,  while  they  are  more  employed  hi  some  of 
the  chronic  scaly  eruptiona.  There  was  formerly  a  tendency  to 
consider  these  waters  useful  in  urinary  affections;  but  at  the 
present  day  it  ia  only  the  colder  onea  that  have  come  into  repute 
for  the  expulsion  of  gravel  and  biliary  calculi  and  in  the  treat- 
ment of  affectiona  of  the  bladder  generally.  Some  of  them  have 
also  of  late  yeara  bten  considered  to  exercise  a  favourable  influence 
on  scrofula,  and  to«jbe  useful  in  the  early  stagea  of  pulmonary 
phthisiB.  This  has  been  attributed  to  the  salts  of  lime  present  in 
them,  although  it  ia  known  that  most  of  its  salts  pass  through  the 
system  unaltered.  Many  of  these  baths,  such  aa  Leuk  and  Bormio, 
enjoy  the  advantages  of  great  elevation,  but  Bath,  otherwise  one  oi 
the  best  of  them,  nes  low. 


Table  lll.—Eariky  JFaUn, 

Loeality. 

Height 
faiFeet 

Tcm^ 

Fate. 

Thaimpentle  Action. 

i 

Lippe  Springe,  K.  Germany 
Wlldttngen,             do. 
WelMentMTg.  Swltaerland... 
Pongnot,  FrancoM 

1.060 

9,600 
600 

4,406 
4.400- 

1.4QD 
.1,800 

117-in 

«i-104 

ide-isa 

108-193 

169 
64-196 

j  Special  action  In  calenloos 
'      affections. 

Special  nse  in  nrinary  com- 

Eesorted  to  for  pDhaooaiy 
affections. 

Dyspepsia.  diabatte.hepati« 
and  urinary  concretions. 
'RhenmaUsm,  gont,  paraly- 
sis, scaly  eruptions. 

Do.          do.     ;  old  sprains. 
Do.          do.              do. 
Do.          do.               do. 
Do.          do. 

f  Badan,  Swltseiland 

Lank,           do.            

Bonnio.  North  lUlr 

Lueca,  Italy 

Bath,  England 

Dax,  ■outb  of  tnxita 

LB.  do  BIgorrai,  Pyrenees..... 

>  In  this  and  the  following  iaUes  asaleetioa  Is  glTon  of  soma  of  the  heat-known 
ntaeial  waters  in  Tarions  European  eountries  that  possess  estabUshments.  Their 
chief  peeuUaxlties  of  elaratioo,  of  tamperatnre,  and  eonstitnants  are  l>rlefly  noted. 

a  a  cnrattre  affecta,  aacessailly  alluded  to  very  genardly,  eie  thoea  usually 
ribntod  to  them* 
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SaU'  Waimt  m  io  caUsd  from  oontainliur  a  predomfiMnt  unouit 
«f  dUorid*  of  lodiam.  Tlwj  alao  ceiienllT  oontein  diloridw  of 
BuuRitiift  ^^^  cf  liicfl^  ^^^  ftftra^ftTtBTij  iinftll  •nunuiti  of  litiifuziif 
bromine  and  iodlno.  Tlity  fiirthar  oftsn  oontein  a  littlo  2rol^  wUoh 
ii  an  UnportentadditloiL  The  grtat  majority  of  tho  drinking  woUa 
bare  a  lam  repply  of  oaibonlo  add.  Tbera  aro  cold  and  hot  adt 
■pringi.  Bomaomea  fhej  are  oaed  ftir  drinking;  iometimai.  f6r 
bathing;  and  the  double  nae  of  them  ia  often  reeorted  to. 

The  normal  qnantitr  of  common  lalt  oonaomcd  daily  bj  man  ia 
vaoally  set  down  at  aooat  800  grains  The  maximnm  qnantity 
likely  to  be  taken  at  any  well  may  be '225  gnina,  bnt  oommonly  not 
more  than  half  of  ^tramonnt  ia  taken.  The  inereaee  to  the  naoal 
ddlr  amount  &  therdbre  probably  not  much  more  than  one-third. 
Still  it  may  bto  ptteumed  that  the  action  of  a  lolutf  on  of  lalt  on  an 
empty  etomach  ia  dUTertnt  from  that  of  the  lame  amount  of  lalt 
takeifrwith  fdod.  Salt  introduced  into  the  etomach  ezdtea  the 
secretion  of  gMtrie  juice,  and  ikyouqi  the  perlataltio  aetiona*  and 
when  taken  In  coniiderable  quantity  ia  distinctly  aperient  We 
thus  see  how  it  ia  useftil  in  dyipepsia,  in  atonv  of  the  etomadi  and 
intettinet.  and  eometinue  in  chronic  bitestinal  catarrh.  Salt  when 
abeorbed  by  the  stomach  appean  aoain  in  the  urine,  of  whioh  itin- 
oreaaee  the  amotknt  both  of  fluid  ana  of  solid  oonrtituents,  eapedally 
oftheurea.  It  seemtf  therefore  to  be  pretty  certain  that  oonsKUrable 
quantities^  salt  teken  into  the  dreuUtaon  increase  the  ezcretidn 
<»  nitrogenous  producte  through  the  uilne,  and  on  the  nhole 
aeodorate  the  traneformation  ox  tissue.  Salt  is  thus  uefhl  in 
scroftda  by  stimulating  the  system,  and  also  in  anamla,  eapedally 
when  iron  ia  also  present.  In  eome  Oennan  stetions^  as  at  0oden, 
carbonated  aslt  waters  are  considered  to  be  useftil  in  dmnio 
larpcltis  or  granular  pharynaltis. 

Batiis  of  ealt  water,  as  usually  given,  rardy  oontain  more  than  8 

rr  cent,  of  chloride  of  eodinm,  some  of  the  strongest  perhaps  fkom 
to  10  per  cent  Thdr  priinarr  action  ia  tt  a  stimulant  to  the 
akin,  in  which  action  it  is  proDaUe  that  the  other,  ddoridee^ 
especially  that  of  ealdum,  and  still  more  the  carbonic  add  often 
present,  co-operate.  In  this  way,  and  when  aided  by  rarious  uro- 
eeeses  of  what  may  be  termed  water  poultices  and  paddni^  they 
are  often  usefbl  in  remoTing  exudations,  in  -dironio  metritis  and 
in  some  tnmonn  of  the  uterus,  and  senerally  in  scrof^  and  rachltis» 
and  oooadonally  in  some  chronic  sldn  %ffectioiia. 

The  French  accord  high  praise  to  eome  of  thdr  thermal  aslt 
waters  in  paralysis  and  some  German  onee  are  used  in  a  similar 
way  in  spinal  affections.  The  salt  wptexs  are  sometimes  so  strong 
that  ther  must  be  diluted  for  bathing.  In  other  cases  oonoen- 
tmted  eolutiona  of  salt  are  added  to  malce  them  sufUdently  strong 
These  waters  sre  widdy  diilbsed,  but  on  the  whole  Germany  la 
richest  in  them,  eepeoially  in  such  as  are  hisj'hly  charged  with 
sdt  The  Eissuigen  springs  may  be  conddeiea  as  typinl  of  the 
drinking  weUs,  and  sea-water  of  oathing  waten.  The  air-ot  salt- 
worka  and  pulrerisation  of  the  water  are  employed  in  German 
baths  as  remedial  sgents. 


^  Salt  springs  are  found  in  many  quartera  of  the  world,  but  the 

rposee  occur  in  Germany, 
remarkable  wells  indeed 


dilef  canonated  groups  for  drinking  purposes  occur  ; 


and  at  Saratoga  in  America,  where  toit 

are  to  be  found.    Franoe  and  England  haye  no  epringi  of  this 
The  stronger  wells,  used  tmiefly  for  bathings  occur  where 
Tablb  lY.—iSdtt  B]^mq9, 


LdMBij. 


Bodes,  aeer  Fnnkferl.. 
Betfburg;  dei  ^ 
KlMlagw,  BeTerte...... 


Bedan-BedM 


BowtemM^  Hanto-Henu^. 
BelenM,  loelh  Iteaee....^.. 
aettai,  Moollm,  ISTnraM)  ftO 
Bri4M^  ISTor  (1700  ft.).....*..., 
A««vl.  Herth  Italf. 


Mombiiy,    BMT  ) 


Tcnpi 
*F«br. 


IM 

114-140 

us-e 

M 
M 

160 
US 

Ut-IM 


■pwUl  for  Chreel  and  phthUe. 
DriMIMle,     dlchtMr    Jiopette 
,     affoetloB^  «lk]eNeli^  cmrt* 
IB  an  OHOotlala  tfaoMmo. 
Bolter  knovB  for  to  Iroa:  heo 

e  coed  mM  drinkliif  ■pitec. 
Aidt  won  vtthevt  ewboBlo  add 

Mod  In  aerofals  and  aunalai 

tethtac  mon  Impoitaal 
Uood  UidyapoiMla  and  coot;  the 

bothlnf  la  moat  Impoitanl. 


Da;  apodal  for  InoftaenI  of 

poraiyda. 
8erarn]«,anMBla,  1o«  of  povar, 


on  Bt«-  and  dlgoattro  emd| 
Md  fat  oboBlty. 


wUk  Iho  bath  dopoalfc. 
ChloflT  a*  batha;  mnd  of  bath 

«Md  f  OK  pooltko. 
BhonmatiaBi,  adatlca,  dd  In- 

Jnrioa. 
Rtaonmattain,  Indication,  bna- 

ehltla. 


AlBoalallthoabOToatatloMhaToea?walBprlag«of  Tai^oaaCrcngtha:  thoeold 
mar  bo  Mid  to  vorr  fron  14  to  S'tpor  eant  of  ehlortdo  of  aodiom :  the  warm  an 
janeiwlly  veekor,  perhiva  veijlni  from  !*•  to  l<t. 


there  are  ealt-bearing  strata,  as  in  Germany,  Galida,  Ital;^,  Switser- 
land,  France,  and  Agland.  Yery  powerfil  waters  of  thia  dass  are 
thoas  of  St  Gatherinee  in  Canada. 

The  preeonce  of  minute  portioni  of  iodimM  or  (tmrIms  fa&  adt 
waten  u  by  no  meana  influent,  and  they  appear  in  considerable 
quantity  in  soma  fow.  It  is,  howeyer,  extremely  doubtful  whether 
any  known  spring  contains  a  sufficient  quantity  of  iodine,  still  more 
of  bromine,  to  act  specially  on  the  syatem,  eyen  if  that  action  were 
not  necessarily  superMded  by  the  presence  of  the  larva  quantity  of 
other  sdte  with  which  they  are  associated.  Some  of  the  best  known 
springs  of  the  kind  are  :--Challei^  WUden^  Outrocaro^  Hall,  Add- 
hdd's  Quelle,  Krankenhdl,  Ereuxnach,  woodhall  Spa. 

Itom  or  ChaivUaU  Waitn.—lnn  usually  exists  in  waters  In  the 
state  of  protoxide  or  its  csrbonate,  less  ftequentiy  aa  sulphate  or 
orenat^  and  yery  rardy  if  at  all  as  chloride.  The  quantity  preeent 
ii  usually  extremdy  ainall.  It  may  be  add  to  yary  from  '12  to  "OS 
in  the  1000  parts  of  water.  Some  wells  oonddered  distinct  chdy- 
beates  contsin  less  than  "OS.  Hany  wdU,  espeddly  in  Germany, 
haye  a  rich  supoly  of  carbonio  add,  which  ia  unfortnnatdy  wanting 
in  French  ana  KngHeh  ones. 

It  haa  long  bean  the  preyalent  idea  that  want  of  iron  In  the  blood 
ii  the  main  cause  of  chlorods  and  of  other  amsmio  oonditiona,  and 
that  theee  oonditionff  are  best  rdieyed  by  a  aupply  of  that  metaL 
Since  the  detection  of  it  in  hmnofflobuline  tfaii  yiew  haa  been  still 
more  popular.'  It  ia  pretty  eertam  that  the  Uood  centaina  87  to 
47  gruus  an4  the  whols  system  70  to  74  graina  of  iron ;  and  ft 
haa  been  edonlated  that  in  normd  oonditiona  of  the  system  some- 
what more  than  one  grain  of  iron  ii  taken  daily  in  artidee  of  food, 
and  that  the  eame  amount  ii  passed  in  the  fncee;  for  dthoni^  the 
stoiqadi  takea  the  iron  up  it  ia  excreted  by  the  alimeiitaiy  canal 
mainly,  it  bdnff  doubtfiil  irhether  any  is  excreted  in  the  urine.  It 
ii  poidbla  by  drinking  seyeral  glassee  to  take  in  more  than  a  grain 
of  carbonate  of  iron  in  the  day,  equiyalent  to  half  that  amount  of 
metallic  iron.  It  haa  ftirthes  been  ingenioudy  reckoned  i^mpraetiee 
that  10  to  15  graina  of  metaDie  iron  suffice  to  supply  the  defideney 
in  the  ^tem  in  a  case  of  chlorosii.  It  is  thought  probaUe  that 
a  portion  of  the  iron  taken  up  in  water  is  in  certain  pathological 
states  not  excreted,  but  retained  in  the  system,  and  goes  toinutds 
making  up  the  want  of  that  metaL    But,  whether  tfaii  or  mj  other 

Slanation  be  eatisfitctory,  there  ia  no  queetion  aa  to  the  exodlent 
Dti  often  produced  by  drinking  dialybeate  watere  (espedal^ 
when  they  are  carbonated),  and  by  bathing  in  thoee  which  Ira  rioh  in 
carbonic  add  after  they^  haye  been  artificially  heated.  Aa  icgarda 
the  drinking  cure  we  must  not,  howeyer,  forget  that  carbonate  «b4 
chlorid^ofeodium,  and  also  the  s^phate^  are  often  present  and  muat 
be  ascribed  a  share  in  the  cure.    Thusduoride  of  sodium  is  a  power 

Tabu  Y.— Aron^er  Bait  Waien 


LoeaUty. 


Chtortdoof 
8odl«mfai 
lOOOnaru 
of  Water. 


aalmBgon,  Kerth  aermaay....... 

laehl,  Inatrla  (1440  fL)-... ;. 

SalL  lynl  a700  fl.>.... 

Uehanhall,  naar  Salsbnrf  aiOO  ft.) 

Box,  Rhone  TalloT  ^400  it)  ^........ 

CaatraearOf  Tinoanr- 

Droitwieh,  near  Worecater.. ......... 

Son-Wator ......................... ...... 

(ir  F.). 

CMT-IOTFO.. 


m 


SM 


flcrafnla,  afforta  of  taflaamn- 


Dow 
Dow 
Da 
Dob 
Dob 

xxa 

Da 


fDo^  epeOel  eae  In 
Da 


Tablb  YI. 

—/roil  WaUn. 

LoeaUij 

£Kt 

Carb. 
oflrtnL 

BIppoMaae,  Blaek  Fmal.M.. 

1,8M 

•11 

Boabnv.  aaar  rrankfort... 

•10 

Da            -da          da 

Btater.  Saxony 

l,46i 
•11 

•oa 

•oa 

Da            da           da 

Sohwalbaeh,  Vaaoaa 

•00 

•o« 

Da:BeAeraladleirbelh. 

Boeklot,noarKlaitai(ni..... 

.000 

•oa 

Da 

Orioabaoh,  Blaek  FonoL 

l,ou 

•or 

Da;  lexetlfe;  a  kdlee' beih. 

1,I»S 

■Of 

Da      da             da 

PyrmoBt,  Oemanr.... 

1,000 

•or 

•00 

fe 

Spa,  BolilBm 

Potenthal,  Btaak  Fotat 

1>U 

•OA 

DatlaallTa 

•..,£35^..?:!!^.} 

S,4i« 

•at 

Da;eeachlforilislr. 

M. 

•« 

Da 

La  '  Melon,       Hdraalt,  j. 
Roeoaro,  Noitii  1^71".!,'.^.. 

l,4it 

■oa 

•04 

Da 
Da 

Tubrtdga  Woni,  Ini^d... 

••« 

Mwpmtt  Sprlni,  Harro-) 
ftecSiloK): \ 

•If 

*" 
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fjl  acUavazLt  in  tha  strong  StaU  Qoellft  of  Sombmg  and  in  the 
pata«mW«Ilat8Bntoin,  Awlioleose^garjof  femalAoomplaintsifi 
tnatod  snooeBftiUy  wiu  these  watez&  Indeed- aDamia  Irom  anj 
sonroti  as  after  £ivw  or  thTtmeli  loss  of  blood,  and  enlaz;|ementB  of 
the  tpJMD,  are  benefited  by  uem.  The  ctunnUting  actum  of  the 
eopioafr  supply  of  earboole  add  in  steel  baths  is  a  Texy  important 
a^vrint;  no  one  now  belieres  in  diieot  abeoipdoilL  of  iron  Irom  the 
bath.  Iron  waters  are  scaroelT  •▼«  thennaL  They  are  extremely 
eommon  in  all  oonntries^—aeqnentiy  alons  with  salphnretted 
hydrogen  in  bogs,  and  near  ooal-measnree.  Jcrat  saeh  springe  and 
Bon-cerbonated  wells  gener^y  are  weak,  and  not  now  haul  in  mooh 


It  may  be  added  that  some  of  the  strongest  known  ironweHs  are 
t  ttMattd  or  aluminaied.  -  They  are  et^ptio  and  astringent,  andean 
mdj  be  need  diluted.  They  are  eomietimee  oseftil  as  an  ai^Ucation 
tonlcers  and  aoree.  Snoh  sprin^haye  oftenbeen  brought  into  notice, 
bat  neyer  retain  their  popularity.  They  are  known  in  the  Isle  of 
Wight^  in  Wale^  in  Bcotland,  as  well  as  in  £lba,  ftc ;  and  of  late 
years  the  Bedfwa  Alvm  and  Osk  Orchard  Spri2i|gs,  U.S,,  haye  been 
brought  into  notioe,  tiie  latter  dontsining  ID  grains  of  free  sulphnxio. 
add  m  the  pint.  All  snoh  spring,  haye  be^  conddered  nsefnl  in 
sarofola,  ^^^p™<*^  and  dironio  diarrhosaat 

Suinhtur  Sfpringf.'^VtkUn  haying  the  odonr  of  hydroeolphnrie 
add,  howeyer  slightly,  are  oraally  oiUed  snlphnr  ones.  They  owe 
their  smdl  sometimee  to  the  pceeen^  of  the  free  add,  eometimee 
to  Bolphidae  of  sodiiun,  i^t»i«"«j  or  Tnagneda,  and  sometimse  to 
both.  Hydrosolphiirio  add  is'  absorbed  more  tteij  by  odd  than  by 
hot  water,  and  is  therefore  mdrt  abundant  in  cold  nringSb  The 
eolphidee  deoompoee  and  giye  off  the  gas.  Meet  of  theee  spring 
eoenr  nesr  coal  or  shale  measnrea.  or  strata  containing  fossils,  or  m 
moon  and  in  places  senerally  iThjere  ptfsu^  matter  ie  preeent  in 
the  eoQ  or  strata,  liany  of  uem  oohtain  so  little  mineral  impreg* 
nation  that-  they  might  as  irdl  be  olaeeed  among  the  indiflerent 
or  earthy  waters.  Oioe  gronp  contains  a  considerable  amount  of 
chloride  of  sodium,'  another  of  sulphate  of  lime,  while  a  third  haa 
little  mineral  impx^ignation,  but  contains  sulphides. 

Hydrosulphuno  add  is  a  sbon|[  poison,  and  its  action  on  the 
systraa  has  been  pretty  well  aacektamed.  ■  It  has  beenaesumed  that 
tae  gee  in  mineral  waters  acts  dmilarly,  though  in  a  modified 
dc0ee;  but  there  ia  next  to  nothing  absdntely  known  of  the 
action  of  the  small  quantities  of  the  gas  that  are  preeent  in  mineral 
waters^  and  wHch  certainly  haye  no  toxic  efleii^  It  has  been 
asBumed-  that  this  gas  has  some  special  action  on  the  portal  syeteni 
and  so  on  the  Uyer.  On  the  connexion  of  metallio  poisoning 
with  the  Uyer  has  been  founded  the  idea  that  sulphur  waters  are 
useful  in  metallic  intoxication*  Drinking  large  quantitiee  of  theee 
waters,  eepedally  of  such  as  oontun  sulpluttee  or  diloridee  of 
sodium  or  magnesia,  combined  with  hot  baths  and  exerdee,  may 
help  to  break  up  albuminates,  but  there  is  no  proof  of  the  action 
of  the  sulphur. 

For  dmuar  reasons,  and  primarily  to  counteract  merouiiel  poison, 
sulphur  waters  haye  been  oonddoed  useful  in  syphilis.  But  it 
may  be  well  to  remember  that  at  meet  baths  mercury  is  used  along 
witn  them.  No  doubt- they  are  fluently,  like  other  warm  watere, 
uSefiil  in  bringing  out  da  eruptione,  acting  in  this  way  as  a  test 
lor  syphilitio  poison^  end  in  indicating  the  treatment  that  may  be 

Table  Ylll-^Oold  Sulphur  8pring$. 


iMtauj. 


MciabMv,  UmM-Datm 
Onndfat,  SwltMrlanl 


flchaai&Iniv^LJppK...... .........m..... 

bsnttS,..^.^ „.. 


CIuOm,  Urar  (MO  ft)., 

SO^UtO.  DMT  ^•»f^a,„,im,, .11 


Smthprtltr.  Soodand.! 

XiiteiTmnu,  (aart^  Irelaod-. 


HjdnMii|lF 
ptaails  Add 


Water. 


SS-1 
Ml 
44-S 


Suiphid* 

of 
Sodtimi. 


^78 

•loe 


Table  YIIL— IParm  Sulphur  SpHng*, 


■ 

HjrdnMiil- 

locality. 

HalchI 

Twnp. 

Solplilda 

phntioAdd 

laFaat 

*Fahr. 

ofSodlmn. 

■IworbeAlii 

Water.. 

Abcta^^apelkk  Oennsny 

§M 

181-140 

■01 

•a 

B«lMLnp»V»^nw^.,....,.,,....,.„v.. 

88-118 

•008 

8-8 

i.oeo 

.80-88 

88-lU 
UO 

87-8 
8*8 
48-« 

ifiSL^SS?:™::-:::: 

TO 

106-8 

87*8 

A^I^iiS^j^n;;;:::::.'::::: 

810 

188-8 

118 
87-147 

•04 

•01 

GKitareaik            ^  to.     

8,884 

Tl-184 

•08 

■ 

8,400 

80-8 

•08 

linitaBa,  ItedafcJpalii., 

188 

?« 

••• 

MquML  Snlphv  watSDts,  both  hot  and  cold,  are  used  in  gout  and 
rheumatism,  in  dyspepsia,  in  hepatic  and  cutaneous  afiections ;  and 
of  late  yeais  inhalation  of  them  has  been  popular  in  phthisis  and 
in  laiyngeal  affactions.  They  haye  long  been  popular  ifemediee  in 
cAtaneous  afTections  While  so  mudi  ooubt  has  oeen  east  on  the 
action  of  the  sulphur  of  these  waters,  it  may  be  admitted  that  the 
sulphides  are  probably  decompoeed  in  the  stomach  and  hydroeul- 
phuric  add  ^eratecL  That  gas  is  probably  a  slight  stimulant 
to  the  inteetine.  What  hydroeulphuric  acid  reaches  the  blood  is 
eliminated  by  the  lungs. ,  There.seeme  to  be  no  doubt  that  the  gas 
is  absorbed  in  small  quantities  by  the  skin. 
•  It  ia  in  sulphur  waters,  chief^  that  slairin  and  baregin  occur. 
This  peculiar  oi^piic  substance  has  been  found  both  in  American  and 
in  European  springs.  Cold  sulphur  springs  are  yery  widdy  difiused 
throughout  the  world.  Thermal  onee  are  not  so  common.  Per- 
hapa  the  largeet  though  not  the  strongest  gronp  of  the  latter  is  to 
be  found  in  the  Fvreneee.  We  may.'remanc  again  how  yery  little 
hydrosulphuno  add  there  is  in  many  of  the  most  fiiyourite  sulphur 
springs,  mduding  the  yery  popular  White  Sulphur  onee  of  Virginia. 
There  seems  to  be  something  peculiarly  unsatisfactory  in  the 
analysis  of  sulphur  waters,  and  there  hss  been  difficulty  in  construet- 
inc  the  following  imperfect  tablee. 

Some  of  the  most  powerfial  cold  wells  are  .those  of  Challes  (with  its 
yery  peculiar  water),  I^euk^  and  Harrogate.  TJriace  has  a  yery  large 
amount  of  chloride  of  aodium  in  ita  aprings  Cold  sulphur  waters 
are  on  the  whole  more  nsed  in  liyer  and  indigestion  'than  warm 
onee.  The  general  effects  of  warm  sulphur  watera  differ  sa  little 
at  the  yarious  baths  aa  to  make  it  difficult  to  mention  anything 
special  to  particular  localitiee.  Schinmach  haa  a  reputation,  in 
skin  complaints,  Oauterets,  Eaux  Bonnes,  and  Challes  m  laryngeal 
affections,  the  two  Aixes^  Luchon,  and  j^hena  in  syphilis 

AUuUini  WaUrt  are  such  as  contain  carbonate  (chiray  bicarlxAi- 
ate)  of  soda,  slong  with  an  excess  of  carbonic  acid.  .  Of  the  action  of 
those  carbonates  It  is  known  that  when  taken  into  the  stomadi 
they  are  neutralised  by  the  gastric  juice,  and  conyerted  into  chloride 
of  sodium.  On  their  introduction  into  the  stomach  they  produce 
an.  increased  flow'  of  gastric  juice.  .  If  giyen  during  or  immediately 
after  meals  in  an^  quantity,  they  impmle  digestion^  They  slightly 
increase  peristaltic  action,  but  onl^  feebly,  unlees  assisted  by  other 
salts.  Ttifj  act  slightly  as  diuretlca.  Of  the  connexion  between 
the  bflilury  system  and  alkalice,  wEich  undoubtedly  exists,  not  n^udi 
is  known  with  certainty.  The  alkalisatbn  of  the  blood  by  them  is 
assumed  by  many,  but  not  proyed.  It  is  yery  doubtfU  whether 
they  reduce  tiie  quantity  of  iibrine  in  the  blood,  and  thus  induce  a 
Tablb  lK.^AlhaUn4  WaUrs. 


CLAml.—aiiitpl4  AOattHt, 


LooalBy. 


Vals.  flonkh  FniMe.......«M.........< 

BOlii,  B6h«mta. ... .......i... 

VlehT,  FhuiM  a08*F.)..» 

Nensnahr,  BhlMluid  C88*«er  F.). 
La  MakfD,  ftaaoa  (ST  F./, 

Yldafo,  Portafai. 


ICatent  of  itomach,  govi,  renal  aaA 
bUlarr  ^enU,  Utot  eomplalnta, 
dUbetesw 
Do.  do.  da. 

Da  doi  do. 

Vnooos  eatarrb;  diabatea  speeUDy. 
(Do.;  ledAtlre  effect  on,n«nroaa 


t&o[,  gout,  ulnarr  afflicttona   "Tlie 
PortagMie  yicbjr.**' 


CLiae  n.^WUh  CUeHde  ttf  Sodium  wuydtg^om  4*8  to  1  <»  amotmt. 


LoeeHty. 


LabatMhutrlta,  IConTia.. 
TOkuIatala,  Bhlna  Valley. 

iMhIa,  Itely. .., 

9<qraii  Attrergna  « 

Mont  Dare,  da 

Bottrbonle,  do.   ............ 


Helglit 
In  Feet. 


1,800 


1,400 
8,800 
8,800 


Temp. 
•Febr. 


Cart>. 

JSodA. 


88-118 
nptol70 

80.«8 
lOe-114 
107-138 


Tberapeutlo  Umi. 


^ningt  rich  both  In  earb. 

■ode  end  chL  lodiun. 

Ught  antadd  tonic  to 


Special  in  female  oom- 


membrane. 
'  Specially 

and  female  complalntti 

Do.     and  "'" 

affectlona. 
Aathma,  cbronio  laiyn- 

gitla. 
Sorofnla,  raehitla,  enta* 

neons  affecUona. 


OLaaaHL— 1FM  SulphaU  «faoda  varying  from  8-8  to  S  fa  mnovnt,  and 
aerOenato  ^Boda  pmryimgA^om  »'U  to  '51  in  amount. 


LocaUty. 


Hater.  BaxooTM ..i 

Kailnbad,  Bohemia., 


1ki«i^  Lower  Xagadlne. 

CaiUbad,  Boliemia  an«.184"F.). 


Height 
in  Feet. 


1,480 

1,018 
1,898 

4,000 
1,800* 


Therapentic  tJiei. 


(Action    on     abdominal    organ% 
i    female  complalntt. 

Do.:  ipeelal  use  in  obesity. 

Dokj  speolallr  a  ladies*  bath. 

iPowerftil    action    o 
Tiseers. 
OoBt,  Urer  afTOetloni,  bOiaiy  and 
renal  calenli,  diabetes. 
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lowand  stite  of  <hA  BTitem,  or  wlisiher  fhej  liare  any  direct  tand- 
mej  to  oombine  with  &t  and  oarrj  off  *  portloii  oC  •np«rflnoiu 
adipoM  iiatao. .  Thair  azoMt  of  carbonio  add,  through  its  action  on 
tha  itomach,  fHyoon  tha  operation  of  alkallna  watery  Thbf  haye 
baan  olaaaad  aal611oln^-^LX  simple  alkalinei^  where  carbonate  of 
•oda  ii  the  main  agent :  (IL)  wiitan  oontainins  in  addition  tMna 
chloride  of  iodium ;  (IlL)  waters  eontaining  ■alphates  of  ioda  or  of 
magnaaia.  -  All  theae  oliieee  mfty  be  itid  to  be  naed  in  gout,  llthi- 
aaii,  affiK^ona  of  tha  lirer,  catarrh^  and  obatnictionB  of  the  gaU 
ducia^  in  dyapapeia.  chronio  catarrh  of  .tba  atomaeh,  and  diarrhoea, 
in  obadty,  and  in  aiabetea.  Some  of  tua  watara  of  the  aeoond  daaa 
are  anppoaed  to  influence  bronchial  oatarrha  and  ineipiant  phthiaia, 
while  tne  more  powerfnl  aolphated  wmtara  of  the,aiird  daaa  are 
eapeciaUy  naeftil  m  catarrh  oT the  atomaoh|  and  in  aAotiona  of  the 
bmary  oigana ;  of  thaaa  only  one  of  importanoe  (Oailabad)  la  thar' 
maL  The  rival  oold  watara  of  Tkraap  contain  twioe  aa  mnch  car- 
bonate of  aoda.  The  cold  onea  are  dhiafly  naed  internally,  the 
thwmal  onea  both  intamally  and  axtarnallr.  •  Tha  latter,  beaidea 
acting  aa  warm  water,,  alightly  atimnlate  the  akin  whan  tha  car- 
bonio add  ia  abnndan^  and  the  carbonate  of  aoda  haa  aome  alight 
dete^nt  effect  on  the  cutanaona  aorface  like  aoap.  Thaaa  watara 
are  unknown  in  England.  Ihey  are  moat  abundant  in  conntriaa  of 
extinct  Toleanoea. 

daaMB  L  and  IL  of  alkaline  watara  may  be  aaid  to  haTo  4  anb- 
TaiiatT  in  aetdulattd  apringa  or  carbonated  waters,  in  which  tha 
quantity  of  salte  ia  Tery  anuill,  that  of  carbonio  add  Urge.  Thaaa 
tebla  waters  are  xaadlly  drunk  at  maala.  They  hara  of  late  yeara 
bean  ao  widely  anorted  aa  to  be  within'the  reach  almoat  of  arary 
one.  Their  praotioal  importance  in  aiding  digeation  ia  in  raali^ 
much  greater  than  one  ooold  azpeot  from  their  acanty  minaralixa- 
tion.  They  are  drunk  br  tha  country  ptople^  and  also  largely  az- 
portad  and  imitetad.  They  are  vary  abuxraant  on  the  Continent, 
and,  althoudi  eome  of  tha  beat-known  onaa  anumaratad  below  are 
Ctorman  ana  French,  they  are  wnnmon  in  Italy  and  daewhare  t— 
HepplngoD.  Roisdor^  Ludakro^  ApolUnaria,  Bdtera,  Brttdcenau, 
Qieahiibel,  all  German ;  St  Galmiar,  I^oagnea^  Chateldon,  French. 

Aaaodated  with  Claaa  IIL  ia  that  of  tha  atrongly  sulphaUd  watara 
known  in  Qermany  aa  bitter  or  purging  watera,  which  haTe  of  late 
daaerredly  coma  into  uae  aa  purgatiTo  agents.  They  are  almoat 
wanting  in  France  and  in  America,  and  there  are  no  Tery  good  onae 
in  Enj^nd.  The  chief  supply  is  ftom  Bohemia  uid  Hungary.  The 
numerous  waters  of  Ofen  are  the  beat-known,  and  aome  of  them  are 
atwngar  than  the  Hunyadi,  of  which  an  analyaia  haa  been  given  in 
Table  L  They  are  eadly  imiteted.  Some  of  tha  beat-known  are 
OfiBn,  Pttllna,  Saidachitts,  Friedriohahall,  Birmeratoff,  Eiaaingen. 

Two  other  classes  of  waters  demand  a  few  worda  of  notioeu  The 
French  have  much  faith  in  tha  preaence  of  minute  quantitiaa  of 
araenio  in  aome  of  thdr  apringa,  and  trace  arsenical  effecte  in  thoee 
who  drink  them,  and  aome  Franoh  authors  have  eetebliahad  a  date 
of  antniaU  watera.  lB(ourboule  in  Auvergne  is  the  atrongeat  of 
them,  and  is  add  to  contain  Ath  of  a  grain  of  arseniate  of  aoda 
in  7  ouncea  of  water.  Bedon-Baden,  according  to  BuUaen'a  lateat 
andyda,  haa  a  right  to  be  considered  an  arauiical  water.  It  ia, 
however,  eztremeiv  donbtftil  whether  the  email  amonnte  of  ar- 
seniate of  soda  which  have  been  detected,  accompanied  aa  they  are 
bv  preponderating  amounta  of  other  aalta^  have  anv  actual  opera-- 
tion  on  the  system.-  The  following  are  among  tne  moat  noted 
springs :— Bourboule,  If  out  Dore^  Boyat,  Saliaa  (Bigorrea),  Flom- 
biW  Baden-Baden. 

Of  late  yeara  lithium  haa  been  diacovered  in  the  watara  of  Baden- 
Baden  ;  and  varioua  other  placea  boaat  of  the  amount  of  that  aub- 
atanoe  in  their  apringa.  Indeed  a  new  bath  haa  been  eateblished  at 
Aaamannahauaen  on  the  Bhine  in  oonaeouenoe  of  the  dispovery  of 
a  weak  alkaline  spring  containing  aome  lithium.  Not  vei^  much 
ia  known  of  the  action  of  lithium  in  ordinary  medidniL  ana  it  un- 
doubtedly doea  not  exist  in  medidnal  doeee  even  in  tne  strongest 
springs.  Among  theee  springs  are  thoee  of  Baden-Baden,  Aaamanna- 
hauaen, Slater.  Boyat,  BalUton  Sp^and  Saratoga  (U.S.). 
•  Ambbioa^t  Hixk&al  WATSB8. — The  number  of  springs  in  the 
United  6tetea  and  Oanada  t&  which  public  attention  haa  been 
called  on  account  of  their  auppoaed  uierapeutio  vixtnea  ia  very 
largOi  amounting  in  all  to  more  than  th^^  hundred.  Of  this  numbw 
oompaiativdy  few  are  in  flanada,  and  of  theee  not  more  than  six  (St 
Catharines,  Caledonia,  Plantagenet,  Caxton,  Charlottesville,  and 
Sandwich)  have  attained  generd  eelebrity.  The  flrat  three  bflong 
to  the  saline  daaa,  the  Osxton  ia  alkaline-salineu  and  the  last  two  are 
~Lur  waters.     The  St  Catherines  ii  remarkable  for  the  very  large 


amounto  of  sodium,  calcium,  and  magnedum  diloridea  which  it 
contains,  ito  totd  salte  (460  grains  in  the  pint)  beinc  more  than 
three  timee  the  quanti^  oontdned  in  the  brine-batna  of  Ereu- 
naoh  in  Prussia.  The  Charlottesville  and  Sandwich  springs  likewise 
anrpaaa  the  Uoted  aulphur-watara  of  Europe  in  their  exceadve  per- 
oentegea  of  aulphuretted  hydrogen,  the  former  containing  more  tJian 
S  ana  the  latter  4'7S  cubic  ind&ea  of  thia  gaa  in  the  pint 

The  minerd  apringi  in  the  United  Stetes  are  very  unequally  dis- 
tributed, by  far  the  larger  number  of  thoee  whidi  are  in  high 
madiod  repute  ooouiring  along  tha  Appalanhian  chain  of  mountaina. 


and  more  eapedally  on  or  near  thia  chain  wliere  it  paaaea  through  the 
Stetee  of  V&ginia,  Weat  Virginia,  and  New  Tork.     Jhe  Devonian 
and  Silurian  formations  which  overlie  the  Eosoio  rodca  along  the 
course  of  the  Appalachian  chain  have  been  greatiy  ibaured — ^the 
ikultiuff  o(  the  strate  being  in  some  placee  of  enormous  megnitnde 
—by  tne  series  of  upheavds  which  gave  liie  to  the  many  psnlld 
mountain  ridges  of  the  Appdachiana.  *  In  many  places  the  springs 
occur  directiy  along  the  lines  of  ikdt ..  The  various  daases  of 
minerd  waters  are  lllcewiae  very  unequallv  repreeented,  the  alkaline 
sprinjga,  and  those  contdning  Gflauber  and  Eniomsdt^  being  much 
inferior  to  their  European  representetivaa.   On  the  other  hand,  the 
tery  numeroua  and  abundant  aprinn  of  Saratoga  oompars  very 
favourably  with  the  Sdters  and  rimflar  saline  waters,  and  among 
the  many  American  chdybeate  springs  the  subclaae  repraaanted 
by  the  Bodcbridge  Alum  la  unequalled  in  regard  to  the  very  large 
percenter  o(  dumina  and  sulphuric  acia  which  it; contains. 
Beddea  ite  greater  amount  of  minerd  constituente  (185  grains  per 
pint),  the  Bdlaton  apring  surpassee  the  siteilalr  saline  watan  of 
Homouii^  Eisaingen,  Wiesbaden,  and  Selten  in  ite  pereentags  of 
carbonic  add  (68  cubic  inches).     It  is  also  remarkable  for  the  very- 
large  proportion  of  carbonate  of  lithia,'  amounting  to  0*701  grains. 
Thermd  springs  are  specially  numeroua  in  the  territoriee  weat  of 
the  Miasiisippi  and  in  Cdifomia.  .  Thoee  in  the  eaat  moatiy  oecur 
in  Virginia  along  the  aouthem  portion  of  the  Appalachian  chain} 
in  the  middle  and  New  England  Stetee  Lebanon  ia  the'  only  im- 
portant themid  apring     Subjoined  ia  a  list  of  thirty  American 
apringi^  the  deeign  being  to  repreeent  aa  many  of  the  more  noted 
apes  aa  poodble,  while  at  the  aame  time  enumerating  the  best  reprs' 
sentetivea  of  the  classes  and  subclasses  into  which  minerd  waten 
are  divided  according  to  the  German  method  of  daaaificatioiL 


DMgBatlra  and  Loeilttf. 


/Xetaaon,  OoluDlila  Co.,  K.T.  (TT  F^. 
Hading,  Bath  Ooi,  Vs.  (U*  t.) 

Wana,  Bath  bo.,  Vs.  (W*  1^).........m.< 

Hot,  Bath  Co.,  Ya.  (UO*  F.) ............... 

Pato  Roblai 

Rot,  Oarioid  OOn  Ark.  (9r~lM*  F.). 


Robla^^^n  Lola,  OUfpo  Oo^\ 


I 


Oattjabvrg,  Adams  Go.,  Pann......M.». 

Sweat,  Yonroa  Ga,  W.  Ya.  a4'  FO-.. 

BeAtloT,  Morgan  Co^  W.  Ya.  C74*  '> 
iLDagban J,  Montgomary  Co.,  Ya. ... 

Bothwda,  WaakMha  60.,  WU...., 

hjoww  Blue  Udc,  Kleholas  Ooi,  Kj. 


Oo^lV.T. 
WMte  Sdphv,  Graanbriar  Oo^  Ya. .... 

V^flatt  Salphor,  Monroe  Co.,  W,  Ya.  ..... 

Badfofd,  Bedford  Oa,  Pmul..-..........* 

8t  Catharines,  Ontario,  Gsaada............ 

OdadoBia,  Ontario^  Gsaada. 

Hafhorna,  flsntoga,  K.T «..«.«.. 

^Ballaton,  Saratoga  Co..  K.T.  ............. 

*0ah-0rehar4  Add,  Oanaaaa  Ook,  V.T... 


Oon  Ym.....« 

Swaet  Chalybaata,  AnsghaaF  <^«  Ya. 
Boekbridge  Ahua,  Roekbrtdga  Ooi,  Ya. 

Coopai^  Wan,  Binds  Go.,  Klaa. 

f  Grab  Ordhaid,  lineola  Go.,  Kj...... 

f  Midland.  Midland  Oo^  Mich......... 


m,  Cboetaw  Col,  Ak.  (cai^on- 

d  slkalino) 

I  GoBgrsss,   Santa   Cbua 
valine  slkalino).......... 

"I  Lools,  Orntlot  GOi,  Mich,  (rfmpio  I 

■  -  ) r 


Ak.(cart>oa-) 
•  "Oo^ro^'f 


Serdfnloos  nlesn  and  aphUul- 


and  lartiaiy  STphlila. 

Dhroaio  and  SBbaeolo  ri 
tlsnt,  ffont,  neuralgia,  n«ph- 
ritlo  and  eslonlons  diisaasa. 

CShronle  rhavnuitlini,  goni^ 
dtsMMSa  of  Brer,  noanlgl^ 
oontraatlone  af  Joima 


{Daitrom    dlssassa    of 
fanctlonal  dlaeaaas  of  atsnu^ 
chronto 


grard,  catarrh  of 
r  bladdar,dnpopsla. 
GrsTvl,   dyspopaia   (dtarslH 

diaphoretle). 
'  Nenrmlgla  OaitorailrsX 
Pnrgattro,  dinrotlo. 

1  Diabetes  aellltn^  grsral,  fai- 
flaminattoa  of  bladder.drc]»7, 
albamlnaria  (dlarstle). 
Apertont  and  sksratiTa. 
DOl  dou 

1I>srtroBa  skta  diaeasss,  dis- 
OBMs  of  tha  bladdar,  jaaa^ 

Do.!  scron^  sad  skills. 


(AttMnfai,     grsTd, 
t    (rtroaglr  diaroUe). 

f  Bhanmattan,  goat,  asrofda, 
(    nanralgla. 


Dol  d& 

iUloata,  dlaaaaca  of  the  dUn, 
peaslTa  h«morrliagso,  atoak 
dlarrhasa(has  lOgrilasof  f  ros 
salphnrlo  aoM  tai  tha  plat). 
Chloroola  and  aamaia  gaa 
rallr.  tenia 
DbL  dok  dew 

Bcrofala,  chroole  dlarriiiaa. 


\    aadrabai 


iiaiu  slgl^  chroale 


^  .I4effrapkf.-1,  Oonnan:  E.  Oaann,  DarHdlnmg  4«f  SHtftu/lm  Mtavpat 
S  Tola..  BorMa,  lteS-4S ;  J.  Seegan,  Hmtdlmek  dtr  SMgrntOmtt^  ^2!S   f^ 


ifoMtt^  Aa.  bjr  MBTDBrand-Fudsl,  Mk,  iyoU.,  Ms.  1860;  J.  Lafort,  tirmOfit 
hiaiif  Jgji^iffiw,  td  ad.,  PariP.  Vn  j  0  Janaai  fiuUt  i — 
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. J.  Jenrta,   Arfto  da§  Amm  MkunM 

^italta,TutB.l«76,*e.i  E.  9,  BMAam,  JHs  BiOfmttm  w»d  KmWtr  JUOkm, 
BoUnTlMa    tw  flpmHh:  BbU&  Tntado 4$  taf  Xwm  JffMrtfM  *  JIvata, 

vatsn.    6L  Xaclllh;  T.  8boit,Alilarv«/l*«JffrMrair«<«rf,L0DdflB,17Mi  J. 
Sat^,  jr«AMKMl4i)Mfi4i  V  MtMrJwutw,  Londom  1707;  QnarflK  4pm ^ 

ZSo^ BatkM  mSjttfU,  uni  U^  BatktmdWtOi^  Mm^rt^itn;  aaAB. 
Walnr't  BDKiiahtdttkn  of  Bmnn,  London.  Itri..  A  gnot  mtka  «f 
h  to  te  found  in  OMMgnpho  on  porllenar  vlneco.    7.  Amoxlooa 


:  J.  Boll,n« 
LlSHt  Moonnon, 
no  JOmtwI  Wmttn  rftk§  iTmiUd  Mmtu md  Clonndn.  1S«7;  Cbandlor,  loctaro 
on  rmir,  ISns  Wottoo,  flf  JOmtwI  4FHb0<i  4fA«  UwM  Ante  and  Omndn, 

inNEBYA  (id.,  UMiidMNi,  eadowed  with  mind)  was  the 
Roman  goddess  who  presided  over  all  liandieraft8»  uiTen- 
tionB^  arts^  and  sdenoeflL  .  Bhe  was  probaUj  an  Etmacan 
deity,  bat  her  character  was  modified  on  Boman  soil  throogh 
her  identification  with  the  Greek  Pallas  Athena  (see 
Aibbva).  Ko  legend  of  her  birth  is  recorded ;  the  Bomap 
deities  were  abstmctions^  not  distinct  persons  with  an 
individnal  history;.  Her  chief  worship  in  Borne  was  in  the 
temple  boilt  by  Tarqnin  on  the  Capitol,  where  she  was 
worshipped  side  by  side  with  Jnpiter  and  Jnno.  Ihis 
fonndation  may  be  assigned  to  Etniscan  inflnenceu  She 
had  also  an  old  temple  on  the  ATentine,  which  was  a  regular 
meeting-place  for  dramatic  poets  and  actors.  ThB  dedi- 
cation day  of  the  temple  and  birthday  of.  the  goddess 
was  March  19,  and  tlus  day  was  the  great  festival  of 
Huxerva^  called  ^pmnquainu  becanse  it  fell  on  the  fifth 
day  after  the  Ides.  The  number  five  was  sacred  to  the 
goddess.  All  the  schools  had  holidays  at  this  time^  and 
tiie  pupils  on  reassembling  brought  a  fee  (minerval)  to  the 
teachers.  In  every  house  also  the  gpanqudtnu  was  a 
holiday,  for  Minerva  was  patron  of  the  women's  weaving 
and  spinning  and  the  workmen's  craft  At  a  later  time 
the  festival  was  extended  over  five  days,  and  games  were 
celebrated.  This  feature  is  evidently  due  to  the  GraBcising 
ebnception  of  Minervaas  the  goddess  of  war.  To  this  same 
Grocising  tendency  we  must  attribute  the  ieetUtermum 
to  Minerva  and  Neptune  coigointiy  after  the  battle  of  the 
Trasimene  Lake.  The  23d  had  always  been  the  day  of 
the  fMludrimn,  or  purification  of  the  trumpets,  so  that  the 
ceremony  came  to  be  on  the  last  day  of  Mmerva's  festival. 
Trumpets  were  used  in  many  religious  ceremonies;  and 
it  is  very  doubtful  whether  the  tubUusirium  was  really  con- 
nected with  Minerva.  There  was  another  temple  of  Mmerva 
on  the  Cselisn  Hill,  and  a  festival  called,  the  lesser  quin' 
gwOnu  was  celebrated  there  on  June  13-16,  chiefly  by  the 
flute-players. 

Ifindrva  of  the  OBlian  temple  ivsa  esOed  Ctota;  Jnne  10  wis 
the  foundation  day  of  this  temple  end  the  birthoay  of  the  goddeia 
The  jMifodtfiMi,  en  erchaio  imege  of  FBllea.  wis  brought  firom  Ttoj 
to  Lsvininm,  end  thenoe  to  Bome  by  the  nunily  of  the  Nantii ;  it 
nm  preeenred  in  the  temple  of  Yceta  ee  a  pledge  of  the  aefety  of 
the  dty,  ,  There  eze  aome  traces  of  an  IdentiftDatlon  of  Minerva  with 
the  Italien  goddess  Neno^  wife  of  ICars;  it  is  proUUe  that  Maxh 
19  was  origutally  a  iiaast  of  Kara 

BmMm  PnDar,  Mm.  JtfWk.,  oM  Htftniu;  JUtig.  4.  AftMT.ao.,  sM  Joidu, 
JMm.  J»»y^pa,  L  »8|  HommssB,  C,  TZ,  L  «»;  Umw.Mbk  JAm^  zu. 

MINGBELIA,  a  former  principality  of  Transcaucasia, 
which  became  subject  to  Bussia  in  1804,  and  since  1867 
has  constituted  three'oircles  of  the  government  of  Eutais — 
Letchgum,  Senakh,  and  ZugdidL  The  country  corresponds 
to  the  ancient  Colchis;  and  Isgaur'or  Iskurish  on  tHe  Black 
Sea  coast,  which  was  the  capital  during  the  period  of 
MinCpieUan  independence  under  the  Dadian  dynasty,  is  to 
be  idantified  with  tiie  ancient  Dioscurias,  a  colony  of 
Ifiletaa*  The'Mingielians  (still  almost  exclusively  confined 
to  the  yitigrAlUn  territory,  and  numbering  197,000)  are 
eloealy  akin  to  the  Georgians.  Bee  Cauoasub,  vol  v.  p.' 
807,  and  GaoBqiA. 

MINIATUBB  18  a  term  which  by  common  usage  has 
^oma  to  be  ajpplied  to  two  different  branches  of  painting. 


Derived  tram  the  Latin  word  mtnltfiN,  the  red  pigment 
used  in  the  primitive  decoration  of  MSS.,  in  the  first  place 
it  ii  the  technical  wotd  employed  to  describe  a  painting  in 
.a  MS. ;'  and,  from'the  fact  of  such  pictures  being  executed 
on  a  reduced  scale^  it  has  its  secondary  and  modem  signifi- 
cation of  a  smaD,  or  miniature^  portraitb  In  the  latter  sense 
it  belong  to  the-  general  sulject  of  painting.  Here  it  is 
proposed' to  trace  &b  development  of  tiie  miniature  in  MSSL 
of  uie  different  schoohi  of  Europe. 

The  rise  of  the  art  of  iLLUicnrAXiov,  in  which  the 
miniature  plays  so  important  a  part^  has  been  described 
under  that  heading ;  and  something  has  been  said  in  that 
pliice  about  the .  earliest  extant  specimens  of  miniature 
painting.  Unfortunately  we  cannot  with  any. certainty 
reach  farther  back  than  the.  4th  century  for  the  most 
ancient  of  thun ;  and  all  remaining  exam|^  between  that 
period  i^  the  7th  centuiy  in  Greek  and  Latin  MSS. 
can  be  counted  on  the  fin^^ers.  T^  two  famous  codices  of 
Yixgil  in'  the  Vatican  Lifaraxy.  stand  preeminent  as  the 
most  ancient  Latin  MSS.  decorated  with  paintings.  The 
miniatures  in  the  fatit  of  them,  the  Codex  ^omantw, 
are  large  and  roughly  yet  boldly  executed  paintings,  which 
have  no  pretension  to  beauty,  and  are*  simply  Ulustra- 
tions;  but  they  are  as  old  as  the*  4th  century,  and  are 
of  the  highest  value  in  enabling  us  to  apiureciate  the 
debased  style  to  which  classical  art  had  descended,  and 
which  no  doubt  was  moij  largely  empbyed  than  we  might 
think.  The  second  MS.,  the  Sehedm  V€aiea$m,  which  may 
also  be  assigned  to  the  4th  century,  is  &r  more  artistic 
and  retains,  a  good  deal  of  the  grace  of  daaaic  art  Of 
the  same  kind,  but  of  rather  later  date^  are  the  fragments 
of  the  Iliad  in  the  Ambroeian  library  at  Miliui,  the 
miniatures  of  which  are  generally  of  excellent  design. 
Next-  comes  the  Diosoorides  of  the  Imperial  Library  at 
Vienna,  with  its  semiclassical  portrait-miniatures  executed 
at  the  beginning  of  the  6th  centuiy.  Of  a  rather  later 
period  are  the  paintings  which  illustrate  the  Greek  MS. 
of  Genesis  in  the  same  library.  A  far  finer  and  older  MS. 
of  ti^e  same  book  of  the  Pentateuch  once  existed  in  the 
Cottonian  library,  but  was  ahnost  totally  destroyed  by 
fire.  The  few  fragments  of  the  miniatures  which  once 
filled  this  volume^  and  which  were  of  the  6th  century,  are 
sufficient  to  show  what  excellent  work  could  be  done  in  the 
capital  of  ti&e  eastern  empire^  from  whence  the  MSS.  most 
probably  came.  The  late  interesting  discovery  of  an  illus- 
trated MS.  of-  the  Gospels  in  Greek,  of  the  ktter  part  of 
the  6th  century,  at  Boesano  in  southern  Italy,  adds  another 
number  to  our  scanty  Ust  of  early  volumes  of  this  dass, 
which  is  closed  by  the  Latin  Pentateuch  in  the  library  of 
the  earl  of  Ashbumham.  This  last  MS.,  however,  is  not 
older  than  the  7th  century.  It  was  executed  in  Italy, 
and  IB  adorned  with  many  large  miniatures,  not  of  high 
artistic  merits  but  of  great  interest  for  the  history  of 
pftmring  and  of  costume. 

Ooe^  with  the  MSS.  which  have  just  been  enumerated 
are  the  beautiful  mosaics  and  wall-paintings  which  are 
seen  at  Bome^  Bavenna,  and  in  other  parts  of  Italy,  serving 
as  standards  of  comparison  and  carrying  on  the  history  of 
art  where  MSS.  fail  us.  The  strong  and  ever-increasing 
Byzantine  element  which  appears  in  these  works  prepares 
us  to  find  the  predominance  of  the  same  infiuence  when  we 
again  pick  up  the  broken  thread  of  the  history  of  miniature 
painfltig  Yfe  may  then,  &t  this  pointy  turn  for  a  moment 
to  the  east  of  Europe  and  state  briefly  what  remains  of 
Greek  art  in  MSa  Of  Greek  miniatures  there  are  still 
many  flne  examples  extant,  but^  excepting  those  which 
have  been  noticed  above^  there  are  few  which  are  earlier 
tli^n  tiie  11th  century.  At  this  period  the  miniature 
appears  in  the  set  form  which  it  retained  for  the  next  two 
or  three  hundred  years ;  and  the  connexion  between  its 
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style  and  that  of  tbe  mosaics  is  too  eyide'nt  for  us  to  be  at 
a  loss  to  explain  the  course  of  development  The  figure 
dewing  is  delicate,  but  ratbe?  exaggerated  in  length;  the 
colours  are  brilliant;  and  the  whole  effect  is  heightened  by 
glittering  backgrounds  of  gold.  In  some  few  instances, 
however,  the  Greek  artist  breaks  away  from  conyentionalism, 
and,  especially  when  pourtraying  the  divine  features  of  the 
Saviour  or  some  subject  which  deeply  stirs  his  feelings,,  he 
surprises  us  with  the  noble  dignity  with  which  he  invests 
his  figures.  Minuteness  also  caught  the  fancy  of  these 
Byzantine  miniaturists ;  and  there  still  remain  MSS.,  such 
as  FiBalters  and  saints'  lives,  adorned  throughout  with 
delicate  little  drawings  of  great  symmetry  and  beauty. 
The  ornamentation  which  was  employed  in  Greek  MSS. 
in  the  period  of  which  we  are  speaking,  either  as  frames 
for  miniatures  or  as  borders  or  head-pieces,  is  designed 
evidently  after  Eastern  types,  and  has  more  than  an 
accidental  likeness  to  the  patterns  which  are  seen  in  the 
tapestries  and  prayer-carpets  of  Persia.  After  the  13th 
century  decadence  sets  in,  and  we  need  not  follow  the 
course  of  Byzantine  art  in  MSS.  farther  than  to  notice  that 
immediately  from  it  sprang  such  national  styles  as  those 
of  Russia,  Bulgaria,  and  modem  Greece. 

Meanwhile,  in  the  West,  xmder  the  fostering  care  of 
Charlemagne,  arose  a  great  school  of  decoration  in  MSS., 
which  at  the  close  of  the  8th  and  beginning  of  the  9th 
century  were  multiplied  and  enriched  with  all  the  splendour 
that '  colours  and  gilding  could  give  to  them.  But  the 
books  thus  ornamented  were  almost  always  copies  of  the 
Gospels,  or  Bibbs,  or  church  service  books,  which  afforded 
little  scope  for  invention.  Hence  among  tiie  miniatures  of 
this  period  we  have  an  endless  repetition  of.  portraits  of 
the  evangelists,  drawn,  for  the  most  part,  in  a  lifeless  way 
after  Byzantine  traditions,  and  degenerating,  as  time  passes, 
into  positive  ugliness.  The  few-miniatures  of  other  descrip- 
tions, such  as  Biblical  illustrations,  show  no  great  merit, 
and  a  half-barbaric  splendour  was  generally  preferred  to 
artistic  effect.  But  an  exception  must  be  made  in  regaxd 
to  the  style  of  drawing  found  in  the  MS.  known,  on 
account  of  its  present  resting-place,  as  the  Utrecht  Psalter. 
This  volume  is  filled  from  beginning  to  end  with  delicately 
drawn  pen  illustrations,  designed  and  executed  with  a 
facility  which,  compared  with  the  mechanical  and  clumsy 
drawing  of  other  Continental  MSS.  of  the  period,  is  astonish- 
ing. And  these  drawings  are  of  particulikr  interest  for  us,^ 
as  they  are  of  the  style  which  was  adopted  in  England  and 
which  gives  to  Anglo-Saxon  art  its  distinctive  aspect 
Executed  about  the  year  800  or  early  in  the  9th  century, 
and  probably  in  the  north  of  France,  the  volume  was  soon 
brought  to  England,  where,  however,  MSS.  of  the  same 
kind,  it  may  .be  assumed,  had  long  b^ore  been  intro- 
duced. The  light  **  fluttering  "  outlines  of  the  drapery  and 
other  details  of  the  drawings  seem  to  suggest  that  the 
original  models  were  derived  directly  from  lloman  life,  and 
perhaps  partly  copied  from  sculpture;  but  those  models 
must  have  gone  through  many  modifications  before  passing 
mto  the  style  of  the  drawings  oi  the  Psalter.  That  the 
MS.  was  copied  from  an  older  one  there  can  be  scarcely  a 
doubt ;  and  it  is  not  impossible  that  the  original  archetype 
may  date  back  some  centuries  earlier.  May  not  MJ3S. 
which  St  Augustine  anrl  his  successors  brought  from  Bome 
have  contained  drawings  of  the  sa^e  kind  t  This  style  of 
drawing  was,  at  all  events,  adopted  and  became  nationalized 
in  EngUnd ;  but  it  had  there  a  rival  in  the  Irish  school  of 
ornamentation,  introduced  from  the  north  of  the  island. 
The  early  civilization  of  Ireland  placed  her  in  the  van  of  art 
development  in  these  islands.  The  wonderfully  intricate 
interlaced  designs  which  render  Irish  MSS.  of  the  7th 
and  8th  centuries  such  marvels  of  exact  warkmanship 
derive  their  ori^  in  all  probability,  from  tho  mtal-work 


of  earlier  ages.  But,  apart  from  ornamentation,  the  Irish 
miniatures  of  saints  and  evangeliste  are  extraordinary  and 
grotesque  instences  of  purely  mechanical  diftwing^  which 
cause  us  to  wonder  how  the  same  eyes  and  hands  which 
assisted  in  the  creation  of  such  beautiful  specimens  of  pure 
ornament  could  tolerate  such  caricatures  of  the  h)unan 
shape.  The  explanation  is  perhaps  to  be  found  in.super- 
stitious  regard  for  tradition.  This  style  of  art  was  carried 
by  the  monks  to  lona  and  thence  to  Lindisf  ame,  where  was 
founded  the  school  which  produced,  in  the  8th  and  9th 
centuries,  the  richly  ornamented  codices  of  Durham.  While, 
then,  Byzantine  models  were  copied  on  the  Continent,  the 
free  drawing  introduced  froin  Ihe  south  and  the  intricate 
ornamentation  brought  in  from  the  north  were  practised  in 
England;  but  the  free  drawing,  with  its  accompanying 
decoration  copied  from  foliage,  and  gradually  developing 
into  beautiful  borders  harmoniously  coloured,  gained  the 
day,  and  lasted  down  to  the  time  of  the  Norman  Conquest. 
The  one  great  fault  of  this  latter  style  of  drawing  strikes 
the  eye  at  the  first  glance.  This  is  the  inordinate  length 
of  limb  with  which  the  human  figures  -are  endowed.  But 
this  blemish  is  forgotten  when  one  comes  to  appreciate  the 
many  pointe  of  merit  in  the  designs. 

In  Italy,  after  a  long  period  of  inactivity,  two  very 
different  styles  of  decoration  of  MSS.  sprang  into  existence. 
The  first  of  these  was  that  of  the  Lombardic  school,  which 
is  distinguished  by  intricate  patterns  and  bright  colouring. 
The  large  initial  letters  which  are  found  in  the  3(SS.  of 
the  1 1th  and  12th  centuries^  the  best  period  ot  this 
style^  are  often  a  perfect  maze  of  interlaced  buids  and  animal 
forms,  and  are  extremely  handsome  and  effective.  Jlflure 
drawing;  however,  seems  to  have  been  but  little  practised 
by  the  Lombardio  artists,  but  lach  as  there  is  appears  on 
a  broad  scale  and  well  executed.  In  the  collections  of 
M6nte  Oasaino  are  some  of  the  best  examples  of  this 
school  In  the  second  s^le  which  developed  in  Italy  the 
Byzantine  influence  is  at  first  most  marked.  Indeed, 
amon^  ite  early  specimens  of  the  13th  century  are 
some  which  might  pass  for  the  work  of  Greek  artists.  But 
the  genius  of  the  Italians  soon  assimilated  the  foreign 
element^  and  produced  a  national  school  whi^.  spread 
throughout  the  peninsula  and  afterwtrds  extended  ite 
influence  to  southern  7ranoe  and  Spain.  It  is^  however, 
remarkable  that  in  a  country  whidi  produced  such  fine 
pictures  and  wall-paintings  at  an  early  date  there  is  com- 
paratively little  miniature  painting  in  contemporary  MSS. 
A  curious  and  early  instance  of  this  kind  dl  art  occurs 
in  a  MS.  in  the  British  Museum,  written  aqd  orna- 
mented with  a  series  of  miniatures  at  Winchester,  in  tha 
12th  century,  in  which  are  two  paintings  iriiich  ai« 
purely  Italian  and  of  more  than  ordinary  exoellende. 

In  the  minority  of  the  extant  Italian  miniatures  of  the 
14th  century  the  influence  of  the  great  artiste  of  the 
Florentine  school  is  manifest  Hie  peculiar  treatment  of 
flesh  tints,  painted  in  .body  colour  over  a  foundation  of 
olive-green,  and  the  peculiar  vermilion  and  other  ooloura 
which  heed  be  but  once  seen  to  be  ever  afterwards'  leoog- 
nized  as  belonging  to  this  school,  are  oonstantly  present 
The  figttres  are  generslly  rather  shortened  and  the  drapeij 
carried  in  straight  folds,,  very  different  characteriitia  from 
the  swajing  figures  and  flowing  drapery  of  the  English  and 
French  artiste  of  the  same  period.  The  omamentetioa 
which  accompanied  this  style  of  mimature  genetmUy 
consiste  of  heavy  scrolls  and  foliated  or  feather-Iika 
pendants  from  the  initial  letters,  with  spots  of  gold  set 
here  and  there  in  the  border.  There  are  also  extant  some 
examples  of  a  most  beautiful  kind  of  ornamentation  whieh 
i^pears  to  have  originated  in  central  Italy,  and  whieh 
seems  to  parteke  of. the  qualities  of  both  the  styles  of 
ItaliiA  art  of  which  we  have  been  speUdng^  eombining 
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the  drawing  of  the  Florentine  school  with  a  lighter  colour- 
ing  which  may  have  been  soggeeted  by  the  Lombardic. 

Ot  native  Spaniah  miniature  art  little  can  be  said.  In 
the  Viagothic  MSS.  of  the  early  Middle  Ages  there  ia  no 
ornament  beyond  roughly  coloured  initial  letters  and  some 
barbaric  figure  drawing.  A  little  later,  however,  we  get 
Bome  indication  of  national  peculiarities  in  the  MSS.  of 
the  10th,  11th,  .and  12th  centuries.  Here  there  appear 
miniatures,  stiff  and  rude  in  their  drawing,  but  exhibiting 
the  unmistakable  Spahish  predilection  for  sombre  colours, 
— dusky  reds  and  yellows  and  even  black  entering  largely 
into  the  compositions. 

The  materials  at  our  disposal  of  the  10th,  11th,  and 
12th  centuries  show  the  giadual  development  in  France 
and  western  Qermany  of  a  fine  free-hand  draw^ig  which 
was  encouraged  by  the  proportionately  increasing  size 
of  books.  Both  in  outline  and  colour  the  fully  de- 
veloped miniatures  of  the  12th  century  are  on  a  grand 
scale ;  and  initial  letters  formed  of  scrolls  and  interlacings 
assume  the  same  proportions.  The  figure  drawing  of  this 
time  is  frequently  of  great  excellence,  the  Hmbs  bemg  well- 
proportioned  ;  care  is  also  bestowed  upon  the  arrangement 
of  Uie  drapery,  which  is  made  to  follow  the  shape  and,  as 
it  were^  to  ding  to  the  body. 

But  the  great  revulsion  from  the  broad  effects  and  bold 
grandeur  of  the  12th  century  to  the  exact  details*  and  careful 
finish  of  the  ISth  century  is  nowhere  more  striking  than 
in  miniature-  painting  in  MSS.  With  the  opening  of  the 
new  period  we  enter  on  a  new  world  of  ideas.  Large 
books  generally  disappear  to  give  place  to  smaller  ones ; 
minute  writing  supersedes  the  uvge  hand ;  and  miniatures 
appear  in  drouxnacribed  spaces  in  the  interior  of  initial 
letters.  The  combination  of  the  miniature  with  the  initial 
brings  it  into  dose  connexion  with  the  ornamental  border, 
which  devdops  paripauu  with  the  growth  of  the  minia- 
ture and  by  degrees  assumes  the  same  national  and 
distinctive  characteristici.  Burnished  gold -was  now  also 
fredyiused,  tending  to  give  the  miniature  a  more  decohitive 
character  than  formerly.  In  England,  northern  France, 
and  the  Netherlands  Uie  style  of  miniature  painting  of 
this  period  was  much  the  same  in  character;  and  it  is 
often  difficult  to  dedde  from  which  of  these  countries. a 
MS.  IS  derived.  English  work,  however,  may  be  often 
distinguished  by  its  fighter  colouring,  while  deeper  and 
more  brilliant  hues  and  a  peculiar  reddish  or  copper  tinge 
in  the  gold  marks  French  origin.  The  drawing  of  the 
Flemish  artists  was  scarcdy  so  good,  the  outlines  bdng 
frequently  heavy  and  the  odours  rather  duU.  Of  the 
Rhemsh  or  Cologne  school  examples  are  more' scarce  >  but 
they  generally  show  greater  contrasts  in  the  colours,, 
which,  though  brilliant,  are  not  'so  pleasing.  As  the 
century  advanced,'  and  particularly  at  ita  dose^  national 
diatinctiona  became  more  defined.  English  artiata  paid 
more  attention  to  graceful  drawing  and  depended  less 
*u^n' colour.  In  aome  of  their  beat  productions  they  are 
satisfisd  with  alightly  tinting  the  figures,  finding  room  in 
the  backgrounds  for  display  of  brilliant  colours  and  gilding. 
In  France  the  drawing,  though  exacts  is  hardly  so  graicef iS, 
and  colour  plays  a  more  important  part  From  the  13th 
to  the  middle  of  tUb  15th  century  great  decorative  effect 
is  obtained  by  the  introduction  of  diapered  or  other  highly 
ornamented  backgrounds.  Of  landscape,  properly  so  called, 
there  ia  but  little^  a  conventional  hill  or  tree  bdng  often 
taken  aa  aufficient  indication.  Borders  begin  in  the  13th 
century  in  the  form  of  simple  pendants  from  the  initial 
letters,  terminating  in  simple  buds  or  cuapa.  But  o;ice 
arrived  fairly  in  the  Uth  century,  a  rapid  devdopment  in 
all  parte  of  the  decoration  of  MSS.  takee  place.  There  ia 
greater  freedom  in  the  drawing;  the  borders  begin  to  throw 
9Ut  branches  and  the  bud  expands  into  leaf;    This  is  the  best' 


period  of  English  miniature  painting;  many  of  the  fine  MSS. 
of  this  century  which  are  preserved  in  th,e  public  libraries 
bearing  witness  to  the  skill  and  delicate  touch  of  native 
artists.  In  France  the  decoration  of  MSS.  received  a  great 
impetus  from  the  patronage  of  King  John  and  Charles  Y., 
of  whose  famous  libraries  many  handsome  volumes  are  still 
to  be  seen ;  and  later  in  the  oentury  the  duke  of  Berri 
carried  on  Uie  same  good  work. 

With  regard  to  miniature  art  in  Germany  there  are  so 
few  examples  to  guide  us  that  little  can  be  said.  Most  of 
them  are  rough  in  both  drawing  and  colouring;  and  in 
the  few  remaining  specimens  of  really,  good  work  foreign 
influence  is  distinctly  seen.  In  the  west  the  art  of  France 
and  Flanders,  and  in  the  ^uth  that  of  Italy,  are  pre- 
dominant Perhaps  the  finest  M6.  of  this  southern  style 
to  be  seen  in  England  is  a  Psalter  bdonging  to 
Lord  Ashbumham,  which  was  probably  executed  in  the 
14th  century  at  Prague,  and  is  full  of  miniatures  which 
in  drawing  and  colouring  follow  the  Italian  school, 

When  we  enter  the  15th  century  we  find  great  changes 
in  both  the  great  English  and  French  schools.  In 
England  the  graceful  drawing  of  the  previous  century  has 
disappeared.  At  firat,  however,  aome  beautiful  examples  of 
purdy  native  work  were  produced,  and  still  remain  to  exdta 
our  admiration.  Probably  the  most  perfect  of  these  MSS. 
are  the  Sherborne  Miaaal  bdonging  to  the  duke  of.  North- 
umberland, and  a  very  beautiful  volume,  a  Book  of  Houra^ 
in  the  library  of  Lord  Ashbumham.  The  care  bestowed 
upon  the  modelling  of  the  features  is  particularly  noticeable 
in  English  work  'of  this  period.  In  decoration  the  border 
of  the  14th  century  had  by  this  time  grown  to  a  solid  frame 
surrounding  the  page ;  but  now  another  form  of  most  effeo- 
tive  ornament  was  also  used,  consisting  of  twisted  feathei^ 
like  scrolls  brightly  coloured  and  gilt.  As  the  century 
advanced  native  English  work  died  out,  and  French  and 
then  Flemish  influence  atepped  in. 

In  France  immenae  activity  waa  shown  all  through  the 
'15th  century- in  the  illumination  and  illuatration  of  books 
of  all  kinds,  sacred  and  profane ;  and  it  ia  in  the  MSS. 
of  that  country,  and,  a  Uttle  later,  in  those  of  the  Low 
Countries,  that  we  can  most  exactly  watch  the  transitioik 
from  mediaBval  to  modem  painting.  Early  in  the  century 
there  were  executed  in  France  some  of  Ihe  most  famous 
MSS.  which  have  descended  to  us.  In  these  the  colouring 
'is  most  brilliant,  the  figure  drawing  fairly  exact ;  and  the 
landscape  begina  to  develop.  The  border  haa  grown  from 
the  branching  pendant  to  a  framework  of  golden  sprays  or 
of  conventional  and  realistic  leafage  and  flowers.  Towards 
the  middle  of  the  century  the  diaper  disappeaxa  for  ever, 
and  the  landscape  is  a  recogni^  part  of  the  miniature ; 
but  perspective  is  still  at  fault,  and  the  mystery  of  the 
horizon  ia  not  solved  until  the  century  is  well  advanced. 
And  now  Flemish  art,  which  had  long  lain  dormant,  sprang 
into  rivalry  with  its  French  sister,  under  the  stimulus  given 
to  it  by  the  Van  Eycks,  and  the  straggle  was  carried  on, 
but  unequally,  through  the  rest  of  the  centUry.  French 
art  gradually  deteriorates ;  the  miniatures  become  flat  and 
hard;  nor.  are  these  defects  compensated  for  by  the 
meretridous  practice  of  heightening  the  colours  by  pro- 
fusely touching  them  with  gold,  l^e  Flemish  artists,  on 
the  other  hand,  went  on.  improving  in  depth  and  softness 
of  colouring,  and  brought  miniature  painting  to  rare  perfec- 
tion. The  borders  also  which  they  introduced  gave  scope 
for  the  study  of  natural  objects.  Flowers,  insects,  birds, 
and  jewels  were  painted  in  detachec}  groups'  on  a  solid 
,  framework  of  colour  surrounding  the  page. 

But  if,  as  the  15th  century  drew  to  its  close,  the  Flemings 
had  outstripped  their  French  rivals,  they,  had  now  more 
powerful  antagonists  to  contend  "with.  The  Italians  had 
been  advancing  with  rapid  strides  towards  the  glories  qI 
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the  Renaiflsanoe.  Early  in  the  century  there  arose  a  taste 
for  older  models.  As,  for  their  -writing  and  afterwards 
for  their  printing,  they  went  back  to  the  11th  and  13th 
centuries  for  their  standard^  so  they  adopted  again-  the 
interlacing  designs  of  the  Lombardic  school  for  their  oma- 
menti  and  produced  beautiful  borders  of  twining  patterns 
relieTed  by  colour ;  or  they  took  natural  objects  for  their 
modelsi  and  painted  borders  of  delicate  flowers'made  still 
more  brilliant  with  clustering  stars  of  gold.  Later,  they 
drew  from  the  ancient  classical  designs  inspiration  for  the 
wonderful  borders  of  arabesques,  medallions,  griffins,  human 
forms,  antique  objects,  dec., .  which  they  brought  to  such 
perfection  early  in  the  next  century.  Their  miniatures 
rose  to  the  rank  of  exquisitely  finished  pictures,  and  were 
executed  by  some  of  Uie  best  artists  working  und^  the 
patronage  of  such  great^  houses  as  those  of  Sf orza  and 
MedicL 

Here  theui  having  advanced  to  thethreshold  of .  the 
domain  of  modem,  painting,  we  leave  these  two  great 
schools  of  miniaturists  in  possession  x>f  the  west^of  Europe. 
The  Fleminga  had  the  wider  deld;  they  were  wanderers 


from  home ;  and  their  works  are  scattered  through  many 
lands,  from  Enghmd  in  the  north  to.  Spain  in  the  south. 
But  Italian  art  had  greater  inherent  strength,  and  will 
always  hold  the  first,  rank.  To  instance  a  few  of  the  more 
famous  MSS.  of  this  closing  period  of  miniature  painting : 
the  Breviary  of  Isabella  we  Catholic,  in  the  British 
Museum,  is  a  masterpiece  of  Flemish  art  produced  in 
Spain;  the  Orimani  Breviary  at  Venice  is  another  fine 
example  of  the  same  school  Some  beautiful  Italian 
miniatures  (executed  for  Leo  X.  and  others)  were  ia  the 
collection  lately  sold  hj  the  duke  of  Hamilton.  The  earl 
of  Ashbumham  possesses  a  most  delicately  illuminated 
Book  of  Hours  written  for  Lorenzo  del  Medici  by  the 
famous  scribe  SinibcJdo  in  1485,  as  well  as  a  MS.  to  which 
Perugino  and  his  contemporaries  contributed  paintings. 
And  in  oheuMS.,  a  Book  of  Hours  belonging  to  Mr  Malcolm 
of  Poltallocii,  are  gathered  some  of  the  best  miniatures 
of  both  schools,  vis.,  a  series  of  exquisite  paintings  by 
Milanese  artist^  supplemented  by  later  ones  of  the  finest 
Flemish  type.  (i.  M.  T.) 

MINIMa      See  Feavois  (St)  or  Paola,  vol  ix.  p.  695. 
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THE  art  of  mining  consists  of  those  processes  by  which 
useful  minerals  are  obtained  from  the  earth's  crust. 
This  definition  is  wider  than  what  is  popularly  known  as 
mming,  for  it  includes  not  only  underground  excavations 
but  also  open  workings ;  at  the  same  time  it  excludes  under- 
ground workings  which  are  simply  used  for  passages,  such 
as  railway  tunnels  and  sewers,  and  galleries  for  military 
purposes.  We  must  remark  also  that  the  word  *'  mine,"  or 
its  eqnivident*  in' other  languages,  varies  in  signification  in 
different  countries  on  account .  of  legal  enactments  or 
decisions  which  define  it.  Thus,  in  France  and  Belgium, 
the  workings  for  mineral  are  classified  by  the  law  of  1810, 
according  to  the  nature  of  the  substance  wrought,  into 
mtfMi,  mtfM^ret,  H  cctrriir^.  In  the  United  Kingdom,  on 
the  contrary,  it  is  the  nature  of  the  excavation  which 
deeides  the  question  for  certain  legislative  purposes,  and 
the  term'  mine  is  restricted  to  worlongs  which  are  carried 
on  underground  by  artificial  light  The  consequence  is 
that'  what '  is  merely  an  underground  stone  quarry  in 
France  becomes  a  true  mine  in  England,  whilst  the  open 
workings  for  iron  ore,  such  as  exist  in  Northampton- 
shire, would  be  true  mines  under  the  French  law.  It  is 
necessary,  therefore^  in  an  article  on  mining,  to  go  beyond 
the  English  legal  definition  of  a  mine,  and  include  the 
methods  of  working  minerals  in  excavations  open  to  day- 
light as  well  as  in  those  which  are  purely  subterranean. 
Furthermore^  as  it  is  customary  for  the  miner  to  cleanse 
his  ore  to  a  greater  or  less  extent  before  selling  it  to  the 
smelter,  we  shall  treaty  under  the  head  of  -mining,  those 
processes  which  are  commonly  known  as  the  dressing  or 
mechanical  preparation  of  ores ;  and,  finally,  a  few  remarks 
will  be  made  concerning  legislation  affecting  mines  in  the 
United  Kingdom,  accidents  in  mines,  and  we  production 
of  the  useful  minerals  in  various  parts  of  the  globe. 
The  subject  therefore  will  be  dealt  with  as  follows : — 

1.  Manner  in  which  the  useful  minerals  occur  in  the 
earth's  crust,  vis.,  tabular  deposits  and  nuuues ;  faults  or 
dislocations. 

2.  Frospectirfg,  or  search  for  mineral 

3.  Boring  with  rods  and  ropes ;  diamond  drills 

i.  Breaking  ground ;  tools  employed ;  blasting  by  vari- 
ous methods ;  machine  drills ;  driving  levels  and  sinking 
shafts. 

5.  Principles  of  employment  of  mining  labour. 

9.  M^ansof  securing  excavations  by  timber  or  masonry. 


7.  Exploitation,  or  the  working  away  of  strata  or  v^na. 

8.  Carriage  or  transport  of  minerals  through  undei^ 
ground  roads. 

9.  Winding,  or  raising  in  the  shafts,  with  the  machinery 
and  apparatus  required. 

10.  Drainage  of  mines,  adit-levels^  pumpe^  pumping 
engines. 

11.  Ventilation  and  lighting  of  mines. 

12.  Means  of  descending  into  and  ascending  from 
mines. 

13.  Dressing  or  mechanical  preparation  of  minerals 

14.  Recent  legislation  affecting  mines  in  the  United 
Kingdom. 

16.  Accidents  in  mines. 

16.  Useful  minerals  produced  in  various  parts  of  the 
globe. 

1.  Manner  in  which  the  Uu/ul  MtneraU  Occur, — ^The 
repositories  of  the  useful  minerals  may  be  classified  accord^ 
ing  to  their  shape  as  (A)  tabular  deposits,  and  (B)  masses. 

A.  TaMar  DepotUe. — ^These  are  deposits  wluch  have  a 
more  or  less  fiattened  or  sheet-like  form.  They  may  be 
divided,  according  to  their  origin,  into  (1)  Ji>eds  or  strata, 
and  (2)  mineral  veins  or  lodes. 

(1)  Bedi, — Geology  teaches  us  that  a  IsjCge  proportion 
of  the  rocks  met  with  at  the  surface  of  the  earth,  consist 
of  substances  arranged  in  distinct  layers;  owing  to  the  fact 
that  these  rocks  have  been  formed  at  the  bottcAn  of  seas, 
lakes,  or  .rivers  by  the  gradual  deposition  of  sediment,  by. 
precipitation  from  solutions,  and  by  the  growth  or  accumu- 
lation of  animal  and  vegetable  organisms.  If  anyone  of 
these  layers  oonsists  of  a  useful  mineral,  or  contains  enough 
to  make  it  valuable,  we  say  that  we,  have  a  deposit  in  & 
form  of  a  bed,  stiatum,  or  seam.  Of  course  the  most 
importiant  of  all  bedded  or  stratified  deposits  is  coal,  but^ 
in  addition,  we  have  beds  of  anthracite^  lignite,  iron  ore^ 
especially .  in  the  Oolitic  rocks^  cupriferous  shale^'  lead- 
bearing  sandstone,  silver-bearing  sandstone^  diamond-, 
gold-,  and  tin-bearing  gravels,  to  say  nothing  ol-.  sulphur, 
rock-salt,  cktys,  various  kinds  of  stone,  such  as  limestone 
and  gypsum,  oil-shale,  alum-shale^  and  slate. 

The  characteristic  feature  of  a  bed  is  that  it  is  a  member 
of  a  series  of  stratified  rocks ;  the  layer  above  it  is  called 
the  roof  of  the  deposit,  and  the  one  below  it  is  ttis^/foor. 
Its  tkickneu  is  the  distance  from  the  roof  to  the  floof  at 
right  angles  to  the  planes  of  stratification;  its  <l^  Is  th« 
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Fig.  1. 


xnclioatioQ  downwards  measured  from  the  horizontal ;  its 
etriie  is  the  direction  of  a  horizontal  )line  drawn  in  the 
middle  plane. 

The  thickness  of  beds  that  are  worked  varies  within 
very  wide  limits.  Whilst  the  thickness  bf  certain  workable 
beds  of  coal  is  only  1  foot,  and  that  of  the  Mansfeld 
cupriferous  shale  only  10  to  20  inches,  we  find  on  the 
other  hand  one  of  the  beds  of  lead-bearing  sandstone  at 
Mechemich  no  less  than  85  feet  thick,  and  beds  of  slate 
far  exceeding  that  thickness.  It  must  not  be  supposed, 
however,  that  the  thickness  of  a  bed  necessarily  remains 
uniform.  Occasionally  this  is  the  case  over  a  very  large 
area ;  but  frequently  the  thickness  varies,  and  the  bed  may 
dwindle  away  gradually,  or  in- 
crease in  size,  or  become  divided 
into  two  owing  to  the  appearance 
of  a  parting  of  valueless .  rock. 
F^  1  shows  beds  of  shale,  lime- 
stone, iron  ore,  and  sandstone. 
Lay  cue  of  these  beds  may  be 
valuable  enough  to  be  worked. 

(2)  Mineral  Veins  or  Lodes, — ^Veins  or  lodes  are  tabular 
or  sheet-like  deposits  of  mineral  which  ^ve  been  formed 
since  the  rocks  by  which  they  are  surrounded ;  they  differ, 
therefore,  by  their  subsequent  origin  from  beds,  which,  as 
Just  stated,  are  of  contemporaneous  origin  with  the  enclos- 
ing rocks  (although  of  course  cases  occur  in  which  the 
deposit  is  lying  unconformably  upon  very  much  older 
strata,  or  is  covered  unconformably  by  very  much  younger 
strata  .  It  is  necessary  to  explain  that  Uie  term  *'  vein  " 
in  this  definition  is  used  in  a  more  restricted  sense  than  is 
sometimes  customary  among  miners,  who  speak  of  veins 
of  coal,  clay-ironstone,  and  slate,  which  geologically  are 
true  beds.  They  see  a  band  of  valuable  mineral  or  rock, 
and,  careless  of  its  origm,  call  it  metaphorically  a  vein  or 
seam.  On  the  other  hand,  the  definition  is  broader  than 
that  which  prevails  among  some  geologists,  who  would 
confine  the  term  vein  to  deposits  occupying  spaces  formed 
by  fissures. 

The  term  "  lode  *'  waa  defined  in  1877  by  Mr  Justice  Field  in  the 
celebrated  Enreka  v.  Richmond  case  as  followa: — * '  We  are  of  opinion, 
therefore,  that  the  term,  as  used  in  the  Acts  of  Congress,  is  applic* 
able  to  any  zone  or  belt  of  mineralized  rock  lying  witliin  bound- 
aries clearly  acitaratini^  it  from  the  neighbouring  rocks."  This 
interpretation  seems  suitable  for  the  peculiar  mining  tenure  of  the 
United  States,  where  the  discoverer  of  a  vein  or  lode  can  obtain 
a  mining  claim  of  500  yards  in  length  along  tlie  lode.  It  protects 
tfie  prospector,  whose  object  is  to  obtain  a  secure  title,  the  mode  of 
ori^n  ofthe  deposit  bein^  a  matter  of  small  importance  to  him  so  long 
as  It  is  nvtorth  working.  ~  In  many  cases  also  it  would  be  impossible 
to  decide  upon  the  mode  of  origin  until  workings  had  progressed 
oonsidenlbly,  and  even  then  there  would  be  room -for  disputes. 

No  -doubt-m  very,  large  number  of  mineral  Veins  are 
flimply  the  contents  of  fissures ;  others'  are  bands  of  rock 
impregnated  with  ore  adjacent  to  fissures  or  planes  of 
separation ;  others,  again,  have  been  formed  by  the  more 
or  less  complete  replacement  of  the  constituents  of  the 
original  rock  by  particles  of  ore. 

Teins  may  occur  in  igneous  or  in  sedimentary  rocks, 
and  in  the  latter  they  frequently  cut  across  the  planes  of 
stratification. 

Like  a  bed,  a  vein  has  its  dip  and  strike ;  but,  as  the  dip  of  veins 
is  generally  great,  the,  inclination  is  usually  measured  from  the 
vertical,  and -is  then  spoken  of  as  the  underlie  or  hade.  The 
bounding  planes  of  a  vein  are  called  the  toalU  or  cheeks,  and  they 
are  firequently  smooth  and  striated,  showing  that  one  side  must  have 
slid  against  the  other.  The  upper  wall  is  known  as  the  hanging 
wall,  the  ^wer  one  as  the  foot  wall.  The  width  of  a  vein  is 
measured  at  right  angles  to  the  walls. 

A  typical  example  of  a  fissure-vein  is  shown  in  fig.  2.  repre- 
■anting  a  lead  lode  in  slate  at  Wheal  Mary  Ann  mine^  in  Cornwall. 

'  C.  Le  Keve  Foeter,  "  Remarks  on  the  Lode  at  Wheal  Mary  AnOi 
MeDheniot,"  Trans.  Eoy.  CM,  Soc  OomtotUl^  voL  ix.  f.  168, 


It  is  evident-  that  a  fisrare.  in  the  surrounding  slate  has  here  been 
filled  up  by  the  succesBive  deposition  of  bands  of  mineral  on  both 
sidea 

A  ing^  proportion  of  the  oontenta  of  a  lode  may  consist  of 
fragments  of  the  walls  that  have  fallen  into  the  original  fissure,  and 

these -are  often  tightly  cemented-: 

together  by  minerals  that  have  1^ 
bean  introduced  subsequently.  The  | 
horizontal  section  of  part  of  the  I 
Comstock  lodes  (Plate  lY.)  shows  ( 
much  "  country "  rock  enclosed  |l 
within  the  walls. 

Wliere  a  lode  consists  of  rock  '- 
impragnated  with  ore,  the  mineral-' 
izod  part  may  fade  away  gradually 
into  the  surrounding  rock  (country) 
without  there  being  any  distinct 
wall,  as  shown  in  fig.  3,  which  is  an  illustration  taken  from  the 
Groat  Flat  Lode*  near  Hedruth  in  ComwalL 

The  celebrated  Ruby  Hill  deposit  in  the  Eureka  district,  Nevada, 
is  a  mineralized  zone  of  dolo- 
mitic  Ixmeatone  varying  in  f^- 
width  from  a  few  inches  to  ^^'^ 
450  feety  and  having  a  mean  ^ 
width  of  250  feet     It  con- 
tains  numerous  irregular  ore-  W\*^ 
bodies,  which  consist  mainly  >^4  T  ^ 
of   highly   ferru^nous   car- 
'bonate  of  lead,  nch  in  silver 
and  gold.     This  mineralized 
limestone  band,  long  called 

a  I6de  by  miners,  has  been  determined  by  the  decision  just  men- 
tioned to  be  a  lode  in  the  eyes  of  the  law. 

Veins  often  continue  Tor  a  great  distance  along  their  strike.  The 
Van  lode  in  Montoomcryshire  is  known  for  a  length  of  9  miles, 
whilst  the  Great  Quartz  Vein  in  California  has  been  traced  for  a 
distance  of  no  less  than  80  miles,,  Veins  are  of  loss  uniform  pro- 
ductiveness than  bedJs,  and  are  rarely  worth  working  throughout 
Rich  portions  alternate  with  poor  or  worthless  poitions.  The  rich 
parts  ^  have  received  various  names  according  to  the  forms  they 
assume :  fig.  4  represents  a 
longitudinal  section  along  the 
strike  {a>urse)  of  a  lode,  and 
the  stippled  parts  are  ore- 
bodies  ;  b,  B,  B  are  bunches;  A 
is  a  laige  bunch  or  eourss  qf , 
ore\  when  an  ore-body  forms 
a  sort  of  continuous  column 
wo  have  a  skoUt  and  ore- 
bodies  which  on  being  ex- 
cavated leave  chimney-like 
openings  are  called  pijws  (f 


Fig.  8. 


Fig.  4. 

4,  C).  In  the  United  States  the 
SpanisK  word  ^utttas,' literally  meaning  "fair  weather"  or  "pro- 
sperity," is  frequently  used  for  a  rich  body  of  ore. 

The  richness  of  veins  is  dependent  in  many  cases  upon  the  nature 
of  the  a(yacent  rock  {country)i  upon  the  underlie,  and  upon  the 
strike,  variations  in  any  one  of  tnese  three  elementa  being  often 
sufficient  to  cause  a  decided  change  of  productiveness. 

Various  theories  have  been  formea  concerning  the  origin  of 
mineral  veins.  Some  geologists  suppose. that  the  minerals  now 
constituting  the  veins  have  Men  dissolved  out  ofthe  adjacent  rocks 
and  re-deposited  in  the  vein  cavity  *,  others,  on  the  contraiy,  believe 
that  the  ores  have  been  brought  up  from  great  depths  by  mineral 
springs.  In  all  probability  both  theories  are  correct,  some  lodes 
having  been  formed  by  the  former  process  and  some  by  the  latter; 
and,  furthermore,  other  lodes  appear  to  owe  their  origin  to  a  gradual 
substitution  of  valuable  minerals  in  the  place  of  some  of  the  con- 
stituents of  a  worthless  rock.  One  of  the  most  important  con- 
tributions to  the  science. of  ore-denosite  of  late  years  has  been 
the  discovery  by  Professor  F.  Sandoerger  of  smaU  quantities  of 
silver,  lead,  copper,  nickel,  cobalt,  bismuth,  arsenic,  antimony, 
and  tin  in  silicates,  such  as  olivine,  augite,  hornblende,  and  mica, 
which  are  constituents  of  igneous  rocks.  He  therefore  regards 
these  rocks  as  the  sources  from  which  lodes  have  derived  their 
riches. 

B.  Masses. — ^These  are  deposits  of  mineral,  often  of 
irregular  shapes,  which  cannot  be  distinctly  recognized  as 
beds  or  veiub.     Such,  for  instance,  are  the  red  hematite 


'  James  D.  Hague,  in  United  States  Geological  Exploration  of  the 
FoHieth' ParaUel,  voL  Ui.,  "Mining  Industry,"  Washington,  1870, 
Atla%,.  plate  11. 

*  C.  Le  Neve  Foster,  "On  the  Great  Flat  Lode  south  of  Bed- 
rath  and  Camborne,  and  on  some  otner  Tin  Deposits  formed  by 
the  AlteraUon  of  Granite,"  QuarL  Jour.  OeoL  Soc.,  voL  xxziv.  p. 
«44. 
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deposits  of  the  UlTerston  diatrict  (fig.  5')  and  the  brown 
liawnatite  depoeita  (churtu)  of  the  Forest  of  Dean,  which 


rft-n.a^t    KJVn. 


Tn,  6.— Vertical  8«ettoii,  RoanliMd  Mine.    A,  HonntaiB  LimMtOM ; 

B,  red  hnmaUto ;.  C;  land  and  day;  D,  grarel.    Scale  ^Vrr 
oocapy  irregular  cavities  in  the  Mountain  Limestone.  Thes^ 
may  haTe  l^n  formed  by  the  percolation  of  water  bring- 
ing down  iron  in  solution  from  overlying  Triassic  rocks. 
OUier    examples,  of   maaaea 
are  the  calamine  depoaita  of  ^ 
Altenberg*  (fig.  6),  Sardinia,  p> 
and  Lombardy,  the  iron  ore  ^^ 

depoaita  in  Miaaouii,  such  %;-/::^V||F|]l|^^^,  r  '^ 
aa  Iron  Monntain  and  Pilot  C:'^^^lnMi||^^gf  (  0 
Knob,  the  huge  nprightpj^^  e.-Vertlcal  Section,  Alten. 
^'neckft"  or  *< pipes"  of  dia  Uaig.  B,  date;  d;  dolomite; 
mantiferoua  rock  in  South  P,  odunin^ ;  l^  day. 
Africa,  and  the  granite  decompoaed  in  niu  worked  for 
china  day  in  OomwalL- 

TJnder  thia  head  alao  are  included  by  moat  anthora  the 
aoK^alled  ^'atockworka"  or  "reticulated  maaaea,"  namea 
applied  to  maaaea  of  sedimentary  or  igneoua  tock  whidi 
Itfe  penetrated  by  ao  many  little  mineral  yeina  aa  to  make 
the  whole  worth  excavating. 

It  most  be  understood  that  w4  cannot  expect  nature  to  make 
diitinct  linea  of  demarcation  between  the  different  Unds  of 
depoeita.  Thoo^  we  may  be  able  to  see  clearly  that  a  aeam  of 
ooal  ii  contemporaneona  with  the  encloaing  rocka,  and  that  a  rein 
intersecting  beda  of  ahale  and  landatone  was  Yormed  tnbeeqaentlyi 
oaaee  frequently  occor  where  the  origin  of  the  mineral  ia  uncertain. 
For  example,  we  have  the  lead-bearing  sandstone  of  Mechemich  and 
the  silver-bearing  sandstone  of  Utah.  The  grains  of  sand  are  of 
aedimentary  origin  ;  bat  opinions  differ  as  to  whether  the  lead  and 
ailrer  respectively  were  deponted  with  the  sand  or  were  introduced 
•nbeeqnently  by  solntiona  percolating  throngh  the  beda.  In  the 
case  of  the  well-known  bed  of  Cleveland  ironstone,  Dr  Sorby 
condders  that  the  iron  was  "derived  partly  from  meohanicai 
depodtion  and  partly  from  anbeeqaent  chemical  replacement  of 
the  originally-  deponted  carbonate  of  lime."  *  Furthermore,  a  bed 
may  be  so  folded  and  contracted  aa  to  loae  ita  original  sheet-like 
form  in  placee  and  assume  the  diape  of  an  iiregubr  maaa  Thia 
may  happen  even  with  a  coal  seam.^ 

AU  kinds  of  depodts  are  subject  ftot  onlv  to  irregnlaritiea  of 
ori^  dependent  upon  their  mode  of  formation  but  uao  to  dido- 
cations  or  diiftings  known  aa  faults,  heaves,  or  throws. 

We  will  take  the  case  of  a  bed  (&g.7).  AB  ia  a  seam  which  ends 
off  ffuddenly  at  B,  whilst  the  continuation  ia  found  at  a  lower  levd 
at  CD.  Tne  bed  was  evidently  once  contitmoua ;  but  a  fhurture  topk 
place  along  the  line  XT  followed  by  a  displacement    Aa  a  rule 


Fig.  7. 

the  portion  of  rock  on  the  hanginir-wall  dde  of  a  fault  appeaia  to 
have  did  downwards,  but  occadonaUy  this  is  not  so,  and  we  have  a 
leveiaed  fault  (fig.  8).  It  ia  very  evident,  in  some  caaea,  that  the 
motion  took  pla^  not  along  the  line  of  greateet  dip,  but  in  a  dia- 
1  Fr.  Moritz  WoUr,  *' Be«;hreibang  der  RotheisenerdagerttKttea 
von  West  Cumberland  und  North  Lancashire,"  Stahl  und  Mum,  2 
Jahrgang.  No.  13,  plate  vL 

*  M.  Braon,  Zeittehr,  d.  d.  g*ol  (TsmOmsA.,  1857,  voL  iz.;  and  A. 
von  Oioddedc,  Di*  Ltkrt  vm  dm  LofftrtUUten  dtr  Ent,  Leipdc, 
1879,  p.  S42. 

*  Quart.  Jomr,  €ML  Boc,  vol  zzzv.  (1879),  p.  85«  Anuiversary 
JkddxMe  of  the  President 

*  J.  canon,  Lictunt  o»  Jfiaia^,  voL  L  p.  68,  and  Atlas,  plate 
fOL  118.44. 


gonol  direction,  cauahig  a  displaoement  ddeways  aa  well  aa  down- 
wards. Nevertlideea,  where  beda  or  veins  are  not  horiaontal,  a  mere 
shift  along  the  line  of  dip  la  auffioient  to  cause  an  apparent  heave 
ddeways.  Thia  will  be  understood  from  fig.  9.  Let  AB  and  CD 
repreeent  two  portiona  of  a  lode  dislo- 
cated by  the  fault  EF.  The  point  B' 
corresponded  originally  with  B,  and  'g 
the  dislocation  waa  cauaed  by  a  dmple 
sUding  of  F  along  the  line  of  dip  BB'. 
An  instance  of  the  complication  cauaed  ^ 
by  a  auooeedon  of  fkulta  ia  diown  in 
flg.  10.» 

3.  Ptoipeetmg^    or  Search  for 
Mineral,— Th^  object  of  the  pro-  *»•  •• 

apector  ia  to  diaoover  valuable  depoaita  of  mineral     Tliia 
aearch  ia  beset  widi  many  difi&cultiea:  the  oatorops  ol 


fid  10.*yertied  Seetion,  Penhalls  Mine,  ConwalL    O,  G,  O,  small 
vefais  called  jfO$$ant  in  the  St  Agnea  district 

mineral  depoeita  are  freqnentlj  liidden  by  aoil;  the  nature 
of  the  depoait  itaelf  is  generally  entirely  changed  near  the 
anrface;  and,  \n  addition  to  thia,  the  explorer  may  have 
to  porane  Us  work  in  tracklesa  foreata  far  away  from  any 
settlements. 

The  prospector  aeeka  for  natural  sections  of  the  rocks, 
such  as  occur  in  cliffs  or  in  river  vallejrs  and  their  tributaiy 
gullies  and  gorges ;  he  examines  the  materials  constituting 
the  river-beds,  often  digging  up  and  washing  portions  in  a 
pan,  in  order  to  ascertain  whether  they  contain  traces  of 
the  heavy  ores  or  metals.  If,  while  prospecting  in  a  valley, 
he  discovers  stones  that  have  the  appearance  of  having  once 
belonged  to  veins,  he  endeayours  to  trace  them  to  their 
source,  and  is  perhaps  rewarded  by  finding  similar  frag- 
ments, but  less  water-worn,  as  he  goes  up  the  stream ; 
further  on  he  may  come  upon  large  blocks  of  veinstuff 
lying  about,  and  finally  find  the  vein  itaelf  laid  bare  in  a 
gorge,  or  at  the  bottom  of  a  brook,  or  possibly  projecting 
above  the  soil  in  the.  form  of  huge  crags  of  quarts.  Thus 
at  the  Great  Western  quicksilver  mine  in  California  the 
outcrop  of  the  vein  appears  as  a  dike  over  100  feet  wide, 
and  having  precipitous  udes  in  places  75  feet  high.*  Loose 
pieces  of  veinstuff  found  lying  about  are  known  in 
Cornwall  as  shoad-stones,  and  tkoading  is  the  term  given 
to  the  process  of  tracking  them  to  the  parent  lode. 

The  upper  portion  of  a  depodt  ia  fluently  much  altered  by 
atmoenheric  agf  ndes,  and  beua  little  resemblance  to  the  undecom- 
poeed  bed  or  vein  which  Will  eventually  be  met  with  at  %  greater 
or  leaser  depth.  The  principal  differenee  consists  in  the  change  of 
sulphidee  into  ozidee  or  ozidixed  oompounda.  Thus  iron  pyrites, 
which  ia  auch  a  common  constituent  oi  mineral  veina,  is  converted 
into  hydrated  oxide  of  iron,  and  a  vein  ori^ally  oonaiating  laigdy 
of  iron  pyritea  and  (quarts  now  beoomea  a  cindery  mixture  of  quarts 
and  ochre,  known  m  Cornwall  as  go$»an.     This  gossan,  or  itcn 


kat,  may  often  fumikh  important  inmoationa  concerning  the  nature 
of  the  lode  itaelf,  becanae  such  minerals  aa  pyromorphite  or  oema- 
site  point  to  the  existence  of  galena,  whilst  melaoonite^  cuprite^ 
malachite,  and  asurite  are  the  forerunnera  of  chaloopyrite  or  copner 
glance.  The  goaaan  itaelf  may  contain  a  tuflcient  quaatitj  of  inua- 
able  ocea  to  be  worth  working. 

The  seams  oontaininff  native  sulphur  in  Sicfly  often  diow  no  trace 
of  that  dement  immediatdv  at  tne  sorfisoe,  aa  the  anlphnr-bcar- 
ing  limeetone  weathers  into  a  9ioit  white  gimnular  or  pwdverulent 


*  J.  W.  Pike,  "  On  some  xemaikable  Amms  or  <iWvMS  la  FnhaUa 
Mine,"  quart  Jom.  O^oL  Soc,  voL  xxiL  p^  687. 

•  Luther  Wagoosr,  '.' The  Geology  of  the  QuIckaOver  MInea  cT  Odl> 
fomia,"  £n^(ii4triag  ofkl  JtimU^  Journal^  voL  xsstv.  p,  884. 
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odiad  MtcaU  by  tiM  nfiMn^  and  oonddoiitd 
important  iadieatioM  oonoaralng  flM  bid 


^vriity  Of 
h^  tbma  t 

OQtmtfffm  df' mliMnI  dtpodti  an  gtrea  by  ■pria^  and  bj 
oertyift  ]^auta  dtpmdant  upon  the  dopoait  or  ita  aaaooiAted  mlnenUa 
Ibr  part  of  tliatr  noarldbmant  Tha  appearaaoa  of  tba  ao-«alled 
lodia-U^ta  xnay  be  anlained  by  the  pcodnotion  of  pboaphortftted 
hydragan  fhm  the  acoon  of  oiganie  mattor  and  water  iqpon  phoa- 
phatea^  whibh  are  ao  oomznon  in  the  upper  parte  of  mlnml  Teina; 
and  one  heaiB  alao  of  difieranoee  in  the  appearanoe  of  the  Tegetation 
along  tha  lino  of  tilie  depoait;  of  plaoey  wnare  anow  will  not  lie  in 
winter,  and  of  Tsponra  nanging  orer  the  grovnd.  Thon^  aome 
wrftan  xeAiao  to  pat  any  yalne  upon  theee  indieationL  they  ahoold 
3iot  be  entirely  OTorlooked,  becanaa  the  outcrop  of  a  loda,  of  diiferent 
mtore  and  texture  to  the  aarroanding  rocka,  and  which  ia  generally 
a  channel  ibr  water,  nav  readily  cauae  the  phenomena  juat  men- 
tioned. Where  the  anrnoe  ia  cultiyated  and  the  natural,  springe 
Bia  tapped  by  adit-lerela  or  other  mine-workingi^  theee  appearancea 
oanikot  be  looked  for  to  any  graat  extent  With'  one  apedal 
mineral,  magnetio  iron,  the  poaition  of  the  depbait  mar  be  traced 
out  with  eome  de|^ee  of  aocnraoy  with  a  dipping  needle ;  thia  ia 
need  in  Sweden. 

After  baTing  aoqiiired  an  idea  of  the  position  of  a  yein 
or  seam  by  some  of  the  surface  indications  just  mentioned, 
it  ia  necessary,  before  attacking  it  by  shafts  or  levela^  to 
obtain  more  qurtain  data  concerning  it.  In  the  case  .of 
mineral  veins^  trenches  are  dug  at  right  angles  to  the 
supposed  strike;  and,  when  the  upper  part  of  the  deposit 
has  been  cut  in  several  places,  its  gencffal  course  and  dip 
can  be  determined  sufficiently  for  the  purpose  of  arranging 
the  future  workings.  These  trenches  are  called  "  oostean 
pits  ";  in  some  cases,  instead  of  a  trench,  a  pit  ia  sunk  a 
abort  distance  and  a  little  tunnel  driven  out 

Where  the  mineral  to  bo  wrought  occurs  as  a  bed  or 
mass,  the  process  of  boring  is  resorted  to,  and  indeed  this 
method  ia  also  applied  in  the  case  of  veins,  especially  in 
the  United  States.  Boring  la  a  work  of  such  importance 
that  it  deserves  to  be  treated  under  a  separate  heading. 

3.  Bitrinff  with  Bcd»  and  Bope§— Diamond  PrtUt. — The 
object  of  boring  is  to  reach  a  deposit  by  a  small  hole  and 
ascertain  its  nature,  its  depth  frcHn  the  surface,  thickness, 
dip^  and  strike.  '  Bore-holes  are  also  used  for  obtaining 
water,  brine,  and  petroleum,  which  either  rise  to  the 
surface  or  have  to  be  pumped  np  from  a  certain  depth,  and 
finally  for  tapping  water  in  old  workings  or  for  effecting 
ventilation.  The  methods  of  boring  may  be  classified  as 
follows}— (1)  b<^ng  with  the  rod;  ^3)  boring  with  the 
rope ;  (3)  boring  with  the  diamond  dnIL 

In  the  first  method  tools  for  cutting  and  removing  the 
rock  are  fixed  to  rods,  which  are  lengthened  as  the  hole 
inciaaaes  in  depth,  and  which  are  worked  by  hand  or  by 
machinezy  at  the  surface.  Where  the  ground  i&  aof t,  auch 
as  4and  or  clay,  tools  like  augers  can  be  employed ;  but  in 
harder  ground  it  becomes  necessary  to  have  recourae  to 
various  forms  of  chisel  are  used,  the  aimpleat 
made  of  the  ahape  shown  in  fig.  11.*  The  rods 
generaUy  consist  of  bairs  of  square 
iron,  from  1  inch  to  2  inches  on  the 
side.  The  length  of  each  rod  de- 
pends upon  the  height  of  tLo  tower; 
derrick,  or  shears  erected  above  the 
bore-hole^  which  should  be  an  exact 
multiple  of  the  individual  parts. 
These  are  made  in  lengths  of  16  to 
30  or  rarely  40  feet,  and  with  a 
suitable  tower  it  U  possible  to  de-  '^o-  il.-Chi«*bi.  Tig- 12. 
tach  or  attach  two  or  three  lengths  at  a  time,  instead  of 
having  to  make  or  unmake  every  joint  The  mode  of  con-. 
nexion  usually  preferred  is  by  a  screw  joint  as  shown  in 
fig.  12 ;  care  is  taken  to  have  all  the  joints  exactly  alike, 
so  that  any  two  bars  can  be  ecrewed  together.    In  order  to 

'  Xoiwao  Pandi,  MT  MMroiMmr  Mo  JW^  in  SidUa,  1878, 
inp.7a]idM. 
»  SadOb  l^Hfodmk  mm  Am^bnuP^muU^  Berlin,  1878,  p.  59. 


diminish  the  weight  of  the  rods,  which  beeomee  odDsider 
able  in  deep  holes,  wood  ha9~  sometiAiiee  been  employed. 
The  rods  are  connected,  by  msJe  apd  female  screws  attached 
to  the  rods  by  sodoits  of  sheet  iroi^  or  by  a  fork-like 
arrangement  At  the  surface  a  heaa  is  screwed  to  the 
uppermost  rod  by  which  the  rods  can  be  lifted,  and  they 
are  turned  by  meana  of  crose-barB  caUedtillwB. 

When  the  depth  ia  email  the  ioda  are  lifted  by  hand  and  then 
allowed  to  drop,  being  turned  alightly  at  each  lilt  ao  that  the 
cutting  cUael  may  atmce  a  new.  plaoe'  each  time^  For  greater 
deptha  a  lever  haa  to  be  emploved,  the  roda  being  auapended  at  one 
end,  whilat  the  other  end  cto  be  preeeed  down  by  men  uaing  their 
handa  or  feet  The  apring  pole  la  another  arrangement,  ia  which 
the  elaaticity  of  a  loxigpole  ia  made  uea  of  for  lifting  the  rod  at  each 
•troke.  The  length  of  the  etroke  can  be  maintained  the  aame  while 
the  bore-hole  ia  aeepened  by  meant  of  a  acrew  in  a  awivel-head  at 
the  top  of  the  rod. 


With  deep  holce,  and  eepedally  thoee  of  leige 
laehinory  haa  to  be  employed  for  workinff  the 
uy  be  direct-acting  and  etand  immediately  ahb^ 


machinery  haa  to  be  employed  for  workinff  the  rod;  the  engine 
may  be  direct-acting  and  etand  immediately  abbve  the  bore-hoIc^ 
but  a  commoner  arrangement  ie  to  employ  a  ringle-acting  evlindcr 
workinff  a  beam.  Ooeaeionally  alao'  the  beam  ia  actuated  by  a 
connecting-rod  worked  by  a  crank. 

The  actual  boring  machinery  haa  now  been  deeeribed,  and  the 
mere  boring  appeara  to  be  a  rerv  limple  matter,  eoneisting  only  in 
liftinff  the  rod  a  little  and  allowing  it  to  drop,  the  rod  being  turned 
elightly  before  each  etroke.  Nevertheieaa  the  prooeea  of  putting 
down  a  bore-hola  ia  not  ao  simple  aa  it  ■eemii,  for  there  are  numer* 
oui  indiepeneable  eoceeeor]^  operationa  which  take  up  much  time. 
In  the  fint  place  the  dAne  have  to  be  removed,  and  in  order  to 
effect  this  tne  rode  muet  be  drawn  up,  tiie  awivel-head  it  diecon- 
neoted  and  a  capacrewed  on.  A  length  of  roda  ia  now  drawn  up  by 
a  band  or  ateam  windlaee  and  diaconneoted.  It  ia  well  to  htTe  aa 
many  cape  at  there  art  lengths  to  be  drawn  up,  and  then  eech  length 
can  be  eutpended  in  the  houae.  Sometimee  a  ^r^  which  catchoe  the 
rod  at  the  bulging  joint  it  used  inatead  of  a  cap.  The  next  operation 
oonsitta  in  lowering  by  meana  of  a  rone  the  theU-jntrnp  or 
iludger,  which  it  a  hollow  cylinder  with  a  deck  or  a  ball- 
valve  (lig.  18).  It  ia  worked  up  and  down  a  litUe  till  it  ia 
filled,  and  it  it  then  drawn  up  and  emptied  at  the  turfaee. 
The  operation  it  repeated,  if  neoeeaary,  and  the  boring  ia 
reeumed  with  the  rod. 

Occaiionally  a  bore-hole  haa  to  be  widened  alightly  with 
a  tool  called  a  rtanur.    Soft  beda  may  have  to  be  based 
throuffh  with  a  vfimbU ;  and,  unleee  the  rockt  art  hard  and  _   _ 
firm,  tiie  hole  hat  to  be  lined  with  a  tube^  i^erally  of  theet- 
iron.    Aocidonta  may  occur,. cauaing  an  immenie  amount  '^  ^'* 
of  trouble,  tnch  at  uie  breaking  of  rode  or  chitel,  and  many  in- 
genious implementa  have'  been  deritod  for  teizing  the  broken  rod 
or  tiie  fragmontt  of  toola  which  proTent  further  progreae 
with  the  work. 

In  boring  at  considerable  deptht,  the  weight  of  the 
rod  bocomet  to  great  that  much  ribration  entuee  when 
the  meat  ia  tuddenly  arrested  by  the  chisel  striking 
againtt  the  bottom  of  the  hole.  Yariout  dericet  hare 
boon  oontrived  for  oyerooming  this  difficulty  and  pro- 
ducing a  tool  which  will  act  independently  of  the  rod. 
One  of  the  best-known  arrangements  it  the  free-falling 
tool  inrentod  by  Kind  (fiff.  14).*  The  head  of  the  actual 
boring.rod  it  held  by  a  click  or  grapple ;  when  the  main 
rod  descends,  the  resistance  of  the  water  in  the  hole 
alightly  stoi*  the  sliding  disk  D,  the  jawi  J,  J  open,  the 
head  it  disengaged,  and  the  boring  part  falls  and  strikes 
the  bottom  without  any  iigarious  vibrations  beinff  com- 
municated to  the  main  rod.  When  this  descends  farther 
the  head  is  caught  again  by  the  dick.  Special  tools  also 
are  used  for  cutting  an  annular  groove  at  the  bottom  of 
a  bore-hole  and  breaking  off  the  core,  which  is  then 
brought  up,  with  certain  precautions,  so  aa  to  ahow  the 
nature  and  dip  of  the  strata  trayorsed. 

In  order  to  obviate  .the  great  loss  of  time  which 
ensnes  from  connecting  and  disconnecting  long 
lengths  of  roda,  recourse  may  be  had  to  boring 
with  the  rope.  In  thia  method,  known  aa  the 
Chinese  method,  the  chisel  ia  worked  by  a  rope  in 
the  aame  manner  aa  the  aludger  already  described.  Meaara 
Mather  and  PUtt  of  Mancheater  have  long  used  with  sue- 
cess,  in  many  parts  of  England  and  various  other  countnes, 
a  system  of  boring  by  meana  of  a  flat  hempen  rope. 

The  most  important  modification  oC  late  years  in  the 

•  J.  OaUon,  Lcdura  en  Mining,  vol.  L,  AUas,  pUte  Ix.  fi^  ««. 
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Tm,  15.— Diamond 
DrUL 


prooeM  of  making  bore-holes  is  the  introduction  of  the 

diamond  drill     The  working  part  of  the  drill  conaiBta  of 

the  804aJled  orown,  which  ib  a  short  piece  of  tube  made  of 

cast  steel,  at  one  end  of  which  a  number  of  black  diamonds 

are  fastened  into  small  cayities  (fig.  15). 

The  drown  is  screwed  on  to  wrought- 

iroQ  pipes,  which  constitute  the  boring 

rod.    Machinery  at  the  surface  causes 

the  rod  to  rotate,  and  the  result  is  the 

cutting  of  an  annular  groove  at  the 

bottom  of  the  hole^  leaving  a  core, 

which,  breaking  off  from  time  to  time^ 

is  caught  by  a  little  shoulder,  and 

brought  up  to  the  surface  with  the  rod. 

In  places  where  it  is  not  necessary  to 

make  any  verification  of  the  rocks  tra- 

Tocaed,  the  crown  is  arranged  with 

diamonds  in   the  cetitre  also.      The 

d^brisi  in  either  case,  are  washed  away  by  a  stream  of 
water,  which  is  f weed  down  the  tube  and  flows  up  the  sides 
of  the  hole,  '^th  this  system  a  bore-hole  can  be  deepened 
continuously  at  a  speed  altogether  unattainable  1^  the 
other  inethods,  which  require  stoppages  for  cleaning  out 
It  has  Ihe  further  advantage  of  msking  it  possible  to  drill 
holes  in  any  direction ;  and  prospecting  jLiamond  drills  are 
constantly  used  with  much  success  inside  many  metal  mines, 
especially  in  the  United  States. 

Kg.  la^  shows  th«  little  Caismpion  Rook-Dril],wbich  is  krgely  em- 
ployed  in  the  Like  Saperior  district  for  proepeotiiiff .  It  can  be  need 
above  or  below  groond.  Two  inclined  eylinden  drive  a  horizontal 
cfank  abaft,  which  works  bevel  gear,  caosuig  the  drill  to  revolve.  At 
the  nnio  time  a  conn  tenhaft  ia  ukeWiae  set  in  motion,  and  thif  effects 
the  advance  of  the  drill  bj  rearing  driving  the  fised-earew ;  as  there 
are  three  kinda  of  gearing  Ihe  speed  can  be  varied  at  pleaaore.  The 
feed-screw  sad  its  connexions  are  carried  by  a  swivel-nead,  and  this 
con  be  tamed  so  as  to  drill  holes  at  an  anffle.  The  dram  ahown 
abovo  the  eylindera  is  need  for  hoisting  out  uie  drill-roda  by  a  rope. 
The  roda  are  lap- welded  iron  tabea  If  inches  in  diameter,  fitted  with 
a  bayonet  joint 
Another  light  portable  prospecting  drill  for  undergronnd  work  ia 


Prii.  16.— Uttle  Champion  Rock-Drffl. 


Big.  17. 


repreeontod  in  fig.  17.*  It  is  intended  for  drilling  holes  1}  inches 
In  diamster  to  a  depth  of  150  feet  The  cone  which  it  yields  aio 
I  inoh  in  diameter.  It  has  doable  oscillating  cylinders  8|  inches  in 
diameter  with  84  inches  stroke^  which  are  ran  ap  to  a  speed  of  800 
sevolutions.  The  drill  can  be  set  to  bore  in.  any  d&oction  bv 
fcoming  the  swivel-bead  on  which  it  is  carried. 

The  Isiger  lock-drill  nsed  hy  the  American  Diamond  Bock 
BoringOompaav  for  potthig  down  holes  to  a  depth  «f  2000  feet 
soasistB  of  a  10  hofse-power  boiler  with  two.osaillating  e-inch 
cjUndcsB  sad  the  necessary  gearing  for  workaqg  ths  driU,  all 


»  Wmgimcmimg  amd  MMna  Jtmt.,  vol  Mortii;  ^ 
•  nUL,  foL  SDdU.  p.  278.  *^ 
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mounted  npon  a  csrrisge^  so  that  the  whole  madina  ii  mdOy 
moved  from  place  to  place.  Ihe  feed  is  affected  by  gssiinn  *  h 
hydraolic  preesore ;  a  21-ineh  crown  is  employed,  'leaving  a  24Bflft 
core.  Each  separate  dril^-rod  ia  10  foot  long:  The  total  w«%fat  o( 
the  machine  ia  about  4  tone. 

4.  Breaking  Oraund^TooU  Employed ^Blaiimg  hj 
Variom  Methods — Jfaehme  DrilU — Driving  Latdi  mi 
Sinking  Shafts, — The  kind  of  ground  in  whidi  mining  ex- 
cavations have  to  be  carried  on  varies  within  the  indat 
limits,  from  loose  quicksands  to  rocks  which  are  so  hsrd 
that  the  best  steel  tools  will  scarcely  touch  them. 

Loose  ground  can  be  removed  with  the  shovel ;  but  ii 
the  special  case  of  peat  sharp  spades  are  employed,  which 
cut  through  the  fibres  and  furnish  lumps  or  sods  of  eoo- 
venient  form  for  drying  and  subsequent  use  as  fuel  Whst 
is  called  fair,  soft,  or  easy  ground,  such  as  day,  ahsk, 
decomposed  day-slate^ 
and  chalk,  requires 
the  use  of  the  pick 
and  the  shovel  The 
pick  is  a  tool  of  very 
variable  form,  accord- 
ing to  the  material 
operated  on.  Thus 
there  are  the  navvy's 
pick,  the  single-point- 
ed pick  with  a  striking 
heaid  at  the  other  end  called  the  poll- 
pick  (fig.  18),  and  numerous  varieties 
of  the  double-pointed  pick  (^.  19^  the 
special  tool  of  the  collier,  but  also 
largely  used  in  metal  mining.  When 
the  ground,  though  harder,  is  neverthe- 
less "jointy,"  or  traversed  by  many 
natural  fissures,  the  wedge  comes  into  Fta.  19.— DoaUe- 
play.  The  Cornish  tool  known  as  a  gad  poiaUd  Pkk. 
Ib  a  pointed  wedge  (fig.  20).  The  so^xJled  "pick  sod 
gad  *  work  consists  in  leaking  away  the  easy  grcmnd  witii 
the  point  of  the  pick,  wedging  off  pieces  with  ^e  gad  driven 
in  by  a  sledge  or  the  poll  of  the  pick,  or  prising  them        q 

off  with  the  pick  after  they  have  been  loosened  by    j 

the  gad.  Hie  Sazon  gad  is  held  on  a  little  handle^  fT"  1 
and  Ib  struck  with  a  hammer.  It  is  used  for  wedg- 1 1  I 
ing  off  pieces  of  jointy  ground,  and  in  former  days  U  II 
even  hard  rocks  were  excavated  by  its  aid.  The  ^ — ' 
process  consisted  in  chipping  out  a  series  of  parallel  ^^^ 
grooves  and  then  chipping  away  the  ridges  left 
between  the  grooves.  As  a  method  of  worlang  this  proeea 
is  obsolete;  but  it  is  useful  on  a  small  scale  for  cottiog 
recesses  (hMes)  for  timber,  for  dressing  the  sides  of  levsk 
or  shafts  before  putting  in  dams^  and  for  doing  work 
in  places  where  blasting  might  ii\juce  pumps  or 
other  machinery. 

We  now  come  to  hani  ground ;  ana  in  this  ckss 
we  have  a  large  proportion  of  the  rocks  met  with 
by  the  miner,  sudi  as  slate  of  various  kinds^  hard 
grits  and  sandstone^  limestone^  the  metamorphic 
schists,  granite^  and  the  contents  of  many  mineral 
veina  Bocks  of  this  kind  are  attacked  by  boring 
and  blasting.  The  tools  employed  are  the  jumper, 
the  t>orer  or  drill,  the  hammer,  the  sledge  (nuM^tf 
Cornwall),  the  scraper  and  charger,  the  tamping  bar 
or  stammer,  in  some  plaoea  the  pricker  or  needle^ 
the  claying  bar,  the  crowbar,  and  finally  the  shovel 
for  clearing  away  the  broken  rock. 

The  jumper  (fig.  21)  is  merely  a  long  bar  of  ifon 
terminating  in  two  chiael4ike  edges  made  of  steel;  ng.  2L 
generally  were  is  a  swelling  in  the  middle^  and 
sometimes  the  jumper  tapers  all  the  way  from  the  middla 
to  the  edge  or  bit    The  jumper  ia  moat  oommont^  ^ 
when  it  is  neoestaiy  to  bore  holte  downwardly  and  Is 
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largely  employed  in  quarries;  occasionally  it  is  used. in 
boring  holes  horizontally,  as  for  instance  in  tiie  salt  mines  of 
Cheshire.  The  jumper  is  held  in  the  desired  direc- 
tion, lifted  np,  and  thrust  down ;  it  is  turned  a 
little  after  each  stroke. 

However,  the  miner's  tool  is  generally  the  borer 
proper,  or  drill  (fig.  22),  which  is  a  bar  of  round  or 
octagonal  steel,  usually  from  { inch  to  li^  inches  in 
diameter,  with  one  end  forged  into  a  chisel-shaped 
edge,  the  exact  shape  and  degree   of  sharpness 
varying  according  to  the  hardness  of  the  rock. 
The  hole  is   bored  by  striking  the  drill  with  a      _ 
hammer  or  sledge  and  turning  it  after  each  blow. 
Boring  h  said  to  be  single-handed  if  the  miner  v^ 
holds  the  drill  in  one  hand  and  strikes  with  .the  hammer 
in  the  other,  whilst  it  is  called  double-handed  when  one 
man   turns  and   an- 
other   strikes.     The  f  (| 
hammers  for  single- 
handed   boring  usu-  | 
ally  vary  in  weight 
from  2  to  6  or  7  lb.               Fio.  28.— ffledge-Hammsr. 
The  double-handed  boring  hammer,  or  sledge  (fig.  23), 
weighs  from  6  to  10  lb  or  more.     If  a  hole  is  directed 
downwards,  the  miner  pours  in  a  little  water  and  bores  the 
hole  wet. .  From  time  to  time  he  draws  out  the  sludge  with 
the  scraper,  a  little  disk  at  the  end  of  a  metal  rod,  and  he 
tukes  a  fresh  borer  when  the  tool  he  is  using  has  become 
blunt    The  depth  bored  varies  with  the  rock  and  the  nature 
of  the  excavation ;  but  in  driving  levels  in  the  ordinary 
way  the  depth  is  commonly  from  18  inches  to  3  feet. 

Holes  for  blasting  are  sometimes  bored  by  toois  like 
carpenters'  augers.  One  of  the  simplest,  which  is  used  in 
some  French  slate-mines,  is  very  like  a  brace  and  bit^  and 
the  tool  is  kept  pressed  against  the  rock  by  means  of  a 
screw  fixed  in  .a  frame  resting  on  the  ground. 

The  pricker,  or  needle,  is  a  slender  tapering  rod  of  copper 
or  bronze,  with  a  ring  at  the  large  end.  It  is  used  for 
maintaining  a  hole  in  the  tamping  through  which  the 
charge  can  be  fired.  The  use  of  needles  nuule  of  iron  is 
prohibited  in  many  countries,  on  account  of  the  danger  of 
their  striking  sparks  which  might  fire  the  charge.  The 
tamping  bar,  or  ttemmer^  is  a  rod  of  iron,  copper,  or  bronze, 
or  iron  shod  with  copper,  and  it  is  used  for  ramming  in 
dried  clay,  slate  pounded  U|),  or  otiier  fine  material,  upon 
the  powder,  and  so  creating  a  resistance  suflkient  to  make 
the  gases  generated  by  the  explosion  of  the  charge  rend 
the  rock  in  the  manner  required.  The  claying  bar  is  used 
for  lining  wet  holes  with  clay,  and  so  rendering  them 
temporarily  watertight 

Shovels  vary  much  in  different  districts.  In  the  south- 
west of  England  the  long-handled  shovel  is  preferred  to  the 
common  one  with  a  short  handle ;  in  Germany  the  ore  or 
rubbish  is  frequently  scraped  into  a  tray  with  a  sort  of  hoe. 

In  addition  to  these  tools  the  miner  requires  an  ex- 
pltfiive,  and  a  means  of  firing  the  charge  at  the  bottom 
of  the  hole  which  will  give  hun  time  to  escape.  Twenty 
years  ago  gunpowder  was  the  only  explosive  in  common  use 
in  mines,  but  at  the  present  day  its  place  has  been  taken  to 
a  very  large  extent  by  mixtures  containing  nitro-glycerin  or 
gun-cotton.  The  powder  used  for  blasting  in  mines  usually 
contains  less  saltpetre  than  that  which  is  employed  for 
sporting  or  military  purposes.  The  following  is  an  analysis 
of  mining  powder  by  Captain  Noble  and  Sir  F.  Abel  " 


Saltpetre 
Po      * 


Snlphor... 
Oarnon .... 
Hydrogen 


,  61-66 

sulphate 0*12 

chloride 014 

1606 

17-93 

0-66 


Oxygeu 2*23 

Ash 0'60 

Water 1-61 

100:00 


•On  Fired  Chmpowder,"  PAOr  Th»n*,  1680,  p.  835, 


Gunpowder  compressed  into  cylinden  of  diameters 
suitable  for  bore-holes,  and  provided  with  a  central  hole 
for  the  insertion  of  the  fuse,  has  lately  been  brought 
forward  with  some  success. 

Nitro-glycerin  or  glyceryl  nitrate  is  a  light-yellow  oily 
liquid  wtuch  is  very  sensitive  to  shocks ;  under  the  action 
of  a  fulminating  cap  it  explodes  with  great  violence. 
Its  chemical  composition  is  expressed  by  the  formula 
OzELjffiO^fi^  or  (CjHJSNO.;  its  specific  gravity  is 
1'6.  It  mw  been  found  so  dangerous  that  its  use  by 
itself  has  been  given  up ;  but  on  the  other  hand  the  mix- 
ture of  nitro-glycerin  and  infusorial  earth  (JTi^M/yttAr)  called 
dynamite  or  giant  powder  is  now  one  of  the  commonest 
explosives  met  witL  It  has  the  advantage  over  powdei 
that  it  is  far  more  powerful,  that  it  may  be  used  in  wel 
holes  or  under  water,  that  it  is  very  effective  even  in 
ground  full  of  '*vughs"  or  cavities,  and  that  it  requires  no 
hard  tamping  which  is  always  a  source  of  danger.  Its 
plasticity  too  enables  it  to  fill  the  space  at  the  bottom  of  a 
bore-hole,  which  is  rarely  a  true  cyUnder,  more  completely 
than  any  solid  cartridge  can  do.  One  disadvantage  u 
that  it  has  to  be  thawed  in  cold  weather,  and  there  is  also 
the  fact  that  occasionally  the  whole  df  a  charge  of  dyna- 
mite  fails  to  go  off,  and  unnoticed  remnants  have  exploded 
and  caused  serious  and  even  fatal  accidents  when  struck 
with  the  pick  or  borer.  The  danger  is  enhanced,  when  the 
remnants  have  been  left  in  contact  with  water,  which  causes 
a  separation  of  the  sensitive  nitro-glycerin,  so  that  even  a 
blow  upon  the  adjacent  rock  may  lead  to  an  accident  if 
any  of  the  explosive  oil  has  leaked  into  cracks.  The 
strongest  dynamite  contains  about  75  per  cent  of  nitro- 
glycerin, the  rest  being  kieselguhr.  A  newer  explosive  is 
bksting  gelatin;  it  is  made  by  mixing  nitro-cotton  with 
nitro-glycerin,  until  enough  nitro-cotton  has  been  dissolved 
to  convert  the  nitro-glycerin  into  a  jelly-like  mass.  The 
blasting  gelatin  in  ordinary  use  contains  no  less  than  93 
per  cent  of  nitro-glycerin,  with  7  per  cent  of  nitro-cotton, 
and  its  strength  is  very  great 

Gun-cotton  per  m  is  not  much  in  favour  in  ordinary 
mining;  but  mixed  with  some  nitrate  or  mixture  of 
nitrates,  such  as  the  nitrates  of  barium  and  potassium,  and 
known  as  cotton  powder,  tonite,  and  potentite,  it  is 
employed  extensively.  Though  not  quite, su  powerful  as 
dynamite,  nitrated  gun-cotton  possesses  the  important 
advantage  of  not  requiring  to  be  thawed  in  >  cold  weather. 
As  in  the  case  of  dynamite,  accidents  have  been  caused  by 
remnants  of  charges ;  and  with  both  explosives  it  is  neces- 
sary to  examine  carefully  the  bottoms  of  all  holes  after 
blasting,  and  to  destroy  any  possible  remnants  by  firing  off 
a  detonator  in  any  bottom  or  "  socket  **  which  cannot  with 
certainty  be  pronounced  free  from  danger. 

The  commonest  method  of  firing  a  charge  is  by  means 
of  the  tafet^fttu^  a  cord  containing  a  core  of  gunpowder 
introduced  during  the  process  of  manufacture ;  it  may  be 
rendered  waterproof  by  tar  or  gutta-percha.. 

In  blasting  in  the  ordinary  way  the  charge  of  ^npowder  is  pnt 
in  either  looee  or  enclosed  in  a  paper  bag^  and  it  is  pressea  down  to 
the  bottom  of  the  hole  with  a  wooden  stick,  whilst  a  piece  of  ftue 
also  is  inserted  extending  from  the  chains  well  beyond  the  hole. 
If  the  powder  is  loose  the  miner  carefully  wipes  down  the  sides  of 
the  hole  with  a  wet  9voci>  tliek  (a  wooden  rod  \nth  the  fibres  frayed 
at  one  end),  or  with  a  wisp  of  hay  twisted  round  the  scraper,  in 
order  to  remove  any  loose  gnuns  adhering  to  the  fuse  or  the  sides 
of  the  hole,  and  then  presses  in  a  wad  of  hay  or  paper.  A  little 
fine  tamping;  often  the  dust  from  boring  a  dry  hole,  is  now  thrown 
in  and  rammed  down  with  the  wooden  charging  stick,  and  the  same 
process  is  repeated,  and  when  harder  tamping  is  required  the  metal 
oar  is  brougnt  into  operation,  until  the  hole  is  completely  iilleiL 

As  the  safety -fuse  bums  slowly,  at  the  rate  of  aoout  2  or  3  feet 
a  minute,  the  miner  can  secure  ample  time  for  retreat  by  taking  a 
bttfiicient  length.  It  is  usual  to  ignite  the  fuse  by  a  cand1e>end 
fixed  under  it  by  a  piece  of  clay,  and  it  takes  a  little  time  for  the 
candle  to  burn  through  the  fuse. 

Ths  old  plan  of  firing  s  charge,  which  is  still  in  use  in  many 
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.  eonaiiti  in  iiuertiii^  tli«  iiMdIo  into  the  chaigo  and  then 
nning  np  the  hole.     Care  is  taken  to  draw  out  the  needle  a  little 


n  tfie  tamping  proeeeda,  ao  ai  to  prevent  too  moch  force  being  lo- 
quired  for  ita  nnal  withdrawal  The  amall  hole  left  in  this  way 
■anris  for  the  inaertion  of  a  straw,  msh,  or  series  of  small  qnills,  filled 


with  ilne  powder,  which  like  the  fnse  reaches  from  the  charge  to 
the  oataide.  A  short  squib  which  shoots  a  stream  of  sparks  down 
the  needle  hole  is  also  nsed  occasionally.  The  straw  or  aqnib  is 
lighted  by  some  kind  of  .slow  matoh;  made  either  .by  dipping  a 
cotton  strand  in  melted  snl^hor  or  soaking  a  piece  of  paper  or  a 

'insea. 


ilpl 
Incifer  in  the  tallow  of  a  candle ;  toach-papo*  also  is 
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Dynamite,  blasting  gelatin,  fun-cotton,  and  cotton-powder  are 
nred  hj  the  detonation  of  a  fulminating  cap.  A  long  copper  cap 
containing  ftilmioato  of  mercury  is  fastened  mto  the  safety-fuse  by 
squeezing  with  a  pair  of  nippers,  and  is  then  inserted  into  a  small 
cartridge  of  the  explosive  (primir),  and  placed  above  the  rest  of  the 
charge.  Fig.  24  shows  a  hole  charged 
with  two  dynamite  cartrid^^  a  primer 
with  cap^  and  filled  up  with  water  as 
tamping.  Sometimes  gun-cotton  is  fired 
by  a  small  chai^  of  powder  above  it. 

Several  substitutes  for  explosives 
have  been  tried  with  the  otgect  of 
getting  rid  of  the  flame,  which  is 
dangerous  in  collieries  giving  off  fire- 
damp* Among  these  may  oe  men- 
tioned plugs  of  dry  wood  which  swell 
when  wetted,  wedges  worked  by 
hjrdraulio  pressure^  cartridges  con- 
taining compressed  air  at  extremely 
high  pressures,  and  lastly  cartridges  of  compressed  lime  which  ex- 
prads  when  water  is  bron^t  into  it. 

For  the  purpose  of  firing  Beveral  IiqIm  nmnltaneonsly, 
Messrs  Bickfond,  Smith,  &  Co.,  the  original  inventors  and 
makers  of  the  safety-fuse^  have  bron^t  out  a  new  fuse 
(fijC.  25X  the  action  of  whidi 
wu  be  easily  understood 
feom  the  figure.  An  ordt- 
vsrj  fuse  is  fixed  into  a 
metel  case  called  the  igniter, 
from  which  a  number,  of 
instantaneous  fuses  convey  fire  to  as  many  separate  Aolee. 
It  is  found  in  practice  that  this  fuse  answers  very  well. 

Charges  may  be  readily  fired  singly  or  simultaneously 
with  the  aid  of  electricity,  either  of  high  tension  obtained 
from  a  frictional,  magneto^ectric,  or  dynamo-electric 
machine^  or  of  low  tension  from  a  galvanic  battery.  Hie 
former  is  preferred. 

Tig.  29  shows  a  section  of  one  of  Brain's  high-tension  fuses. 
A  is  a  cylindrical  wooden  case  containing  a  paper  cartridge  B, 


Fig.  25. 


rig.  26. 

with  an  electric  igniting  composition  C  at  the  bottom.  Two 
copper  wires  D,  D  enclosed  in  gutta-percha  E,  E  reach  down  to 
the  composition,  where  they  are  about  A  inch  apart.  A  copper 
m  or  detonator  O  is  fixed  on  to  the  small  end  of  the  Wooden  case. 
Tfie  insulated  wires  D,  D  are  long  enough  to  reach  beyond  the  bore- 
hole. The  ends  of  the  wires  are  scrapod  bare,  and  one  wire  of  the 
first  hole  is  twisted  together  with  a  wire  of  the  next  hole,  and  so 
on,  and  finally  the  two  odd  wires  of  the  first  and  last  hole  are 
connected  to  the  two  wires  of  a  single  cable,  or  to  two  separate 
mUss,  extending  to  some  place  of  safety  to  which  the  men  can 
retreat.  Here  the  tiro  cable  wires  are  connected  by  binding  screws 
to  a  Motional  electrical  machine  or  dynamo  exploder.  A  fow  turns 
of  .the  handle  charge  a  condenser,  and  by  pressing  a  knob  or  by 
some  other  device  the  circuit  is  completed  ana  the  discharge 
dTectad.  The  electricitv  passes  through  the  fuse  wires  making  a 
spark  at  each  break,  and  so  firing  the  electric  ignitinff  composition. 
The  fiame  fiashes  throu^^h  the  hole  H,  and  ignites  the  fulminating 
mercury  I,  the  detonation  of  which  causes  the  explosion  of  the 
dynamite,  bleating  gelatin,  or  tonite  surrounding  the  cap. 

One  great  advantage  of  electric  firing  is  that  the  miner 
can  retire  to  a  perfectly  safe  place  before  attempting  to 
explode  the  charge.  ThiB  is  important  in  sinking  shafts, 
where  the  means  of  escape  are  less  easy  than  in  levels. 
A  second  advantage  is  that  there  is  no  danger  of  a  "  hang 


fire,"  an  occasional  Booroe  of  accidents  with  tiie  ordinazy 
safety-fuse. 

One  of  the  greatest  improvemento  in  the  art  of  min&g 
during  th3  last  few  years  has  been  the  introduction  ci 
machinery  for  boring  holes  for  blasting;  most  of  the 
machines  imitate  percussive  boring  by  hand,  but  a  few 
rotary  machines  are  also  in  use.  A  percussive  drill  or 
perforator,  consisto  of  a  cylinder  with  a  piston  to  which 
the  drill  is  fastened.  Compressed  air  is  made  to  act 
alternately  on  each  side  of  the  piston,  and  in  this  manner 
the  drill  receives  its  reciprocating  motion.  Yarioua 
arrangemento  have  been  adopted  for  securing  the  automatic 
rotation  of  the  drill  In  some  cases  also  the  advanct 
forward  of  the  machine^  as  the  hole  is  deepened,  is  also 
effected  automatically;  but  in  many  of  the  b«st  drills  this 
work  is  left  to  the  man  in  charge.  It  is  impossible  within 
the  limite  of  this  article  to  describe  the  various  drills  now 
in  use^  or. even  to  make  a  complete  enumeration  pf  them. 

The  following,  in  alphabetical  order,  are  the  names  of  some  of 
the  best-known  drills  :~Barrow,  Beaumont,  Burleigh,  Champion, 
Cornish,  Cranston,  Darlington,  Desideratum,  Dcerin^,  Duboia 
and  Francois, Dynamic,  Eclipse,  Excelsior,  Ferroux,  Fr6hlich,  In^^ 
soil,  Laxey,  Hackean,  Osterkampf,  Rand.  Roanhead,  Sandycroft, 
Schram.  An  account  of  two  of  the  simplest,  the  Barrow  and  tiie 
Darlington  drilla,  will  be  sufllciflnt  to  gtrt  a  general  idea  of  the 
construction  of  these  ^•^hiPf  ■ 

*'The  Banow  drill  (fig.  27)  oonslste  essentially  of  a  gun-metal 


Fig.  27. 

cylinder  0  about  2  feet  in  length  and  4  inches  in  diameter,  fa 
which  worka  a  caat-steel  piston-Yod  D,  fitted  with  two  pistons  0^ 
about  '12  inches  apart,  mid- way  between  which  is  the  teppet,  or 
boss,  G'.  In  a  valve*box  on  the  .top  of  the  cylinder  is  plsoed  tfas 
oscillatine  slide-valve  H  (shown  separately),  hinged  at.  M,  whi^ 
is  workea  by  the  reciprocation  of  the  teppet  G  coming  in  con* 
tact  with  ito  lower  edges,  which  for  this  purpose  are  formed  with 
two  slopes  at  each  end,  as  shown.  It  nas  porte  corresponding 
with  openings  in  the  slide-valve  face  *for  admitting  the  fresh 
steam  or  compressed  air  tnm  the  inlet  pipe  I  (fi|^  28)  to  the 


porte  j  at  each  end  of  the  cylinder,  and  for  letting  the  spent  or 
exhaust  air  or  steam  escape  by  the  exhaust  pipe  J.  This  simple 
arraugement  constitutes  the  whole  valve  gear  oithe  machine. 

"  The  borer  is  inserted  into  a  hole  formed  in  the  fore  end  of  the 
piston  rod,  and  is  fixed  therein  by  means  of  a  screw. .  Ita  Totetion 
18  eiTccted  by  hand,  by  means  of  the  handle  D*,  turning  a  spindlo 
D\  which  is  so  fitted  by  means  of  the  cotter  d,  made  fast  in  the 
piston  DG,  and  fitting  in  a  slot  in  the  spindle  D',  that  the  latter 
can  slide  in  the  piston  DG,  but  when  turned  by  the  handle  causes 
the  piston  to  turn  with  it  The  spindle  D'  has  a  pinion  E  gearing 
into  the  pinion  F,  on  the  adjusting  and. feeding  screw  C,  so  that 
when  the  niston  D  is  turned  by  means  of  tne  handle  D"  the 
cylinder  C  u  simulteneously  pushed  along  the  bed-plate  A    These 

S'nions  can  be  easily  disconnected  by  loosening  the  nut/,  and  thus 
e  piston  and  the  adjusting  screw  can  be  turned  independently  of 
one  another  when  required. 

"  The  borers  used  are  respectively  1 1  inches,  1 1  inches,  and  1  inch 
in  diameter,  the  length  of  the  stroke  4  inches,  and  the  maximum 
number  of  Uowa  about  three  hundred  pec  minute.     The  air  is 
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brought  down  aboat  400  &tbomi  from  surface,  at  a  prewun  of  60  to 
05  lb  to  Ihe  aanare  inch,  in  vrought-iron  pipea  2  inches  in  diameter  to 
the  shaft,  and  li  inches  in  the  lerel,  and  aomitted  through  a  flexible 
tube  into  the  inlet  I  on  the  left-hand  side  of  the  cylinder.  The  coat 
of  the  pipes  is  rather  nnder  7d.  a  foot,  or  about  Ss.  Sd.  per  iathom. 
Tlie  air  is  compressed  at  the  surface  by  a  14-inch  compressor,  worked 
by  a  12-inch  horijontal  engine,'  capable,  howerer,  of  working  two 


machine  drills.    The  gross  weight  of  the  mtohlneb  liielilding  the 
bed -plate  and  gudseon,  is  about  115  lb." 

The  method  of  fixing  the  machine  'for  work  is  as  follows  i— "  The 
bed-plate  A  of  the  machine  is  formed  with  a  gudgeon  JUvhioh  ftta 
into,  and  can  be  adjusted  to  any  poeition  in,  a  socket  formed  in  or 
on  a  clamp  B",  which  can  be  fixed  on  any  part  of  the  vrrooght-iron 
bar  or  column  B,  thus  forming  a  uniTersal  joint    This  bar  or  oolomn 


'    '    «    ' u 


Scaler  figs.  29,  80. 
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Fro.  29.— Side  Eleyation  of  Darlington's  Rock-DrilL— Scale  -^ 


can  be  placed  in  petition  either  horizontally  or  rertically,  as  may 
be  moet  eonrenient,  but  la  genM^llr  placed  acroes  the  lerel,  against 
the  sides  of  whioh  it  ia  secured  by  means  of  the  clamp  L^  and 


adjusting  screw  IC,  and  olawa  K  and  IT.  If  neo^Mary.  wooden 
wMges  O,  (X  are  driven  in  between  the  claws  and  the  wul  to  maka 
it  Sim  firmer.    The  weight  of  the  bar  iaaboat  120  lb."  ^ 


riQ.  80.— Horixontal  Section  of  Darlington's  Rock-DrOl, 


Air-compressing  plant  of  greater  tixe  has  now  been  erected  at 
Dolcoath  mine,  to- which  the  above  description  refers.  At  Snail- 
beach  mine  in  Shropshire  they  hare  two  air-compnsasotB  of  18  inches 


^ 


Fig.  81. 
dUmeter  and  5  ^t  stroke  ;  the  air-main  is  at  first  9  inches  in  dia- 
meter^  ^en  6  inches,  whilst  2.inch  ns-pipe  is  used  in  the  levels. 
A  rock-dnU  which  has  done,  and  is  doing,  excellent  work  ia  that 


of  Mr  John  Darlington.  Its  oonstruotiott  will  ba  understood  by 
referring  to  fin.  29,  SO,  and  81  ;  a  is  the  cylinder,  h  the  piston  ro<iC 
0  the  borer ;  a,  <f  are  two  openings  for  bringing  in  oompremed  sir, 
either  of  which  may  be  used  according  to  the  poeition  of  the  drill ; 
9  is  the  inlet  hose  with  a  stopoook,  /  drill -hoidor,  §  stretcher  bar, 
A  piston,  J  rifled  bar  for  turning  piston  and  drill,  k  ntohot  vUoel 
attached  to  rifled  bar,  I  rifled  nut  fixed  in  the  piston  head,  ta  vood 
for  lessening  weight  of  piston  rod  and  blocking  space,  n  portvsy  for 
allowing  the  comproased  air  to  pass  to  the  top  of  the  piston  and  give 
the  blow,  0  exhaust  portway.  The  action  of  the  drill  is  as  lullows. 
The  compressed  air  is  always  acting  on  the  undorsido  of  the  piaton, 
and  when  the  upper  side  of  the  piston  communicatee  with  tho  outor 
atmosphere  the  piaton  mores  rapidly  backwards  and  nnoorers  tlie 
portway  n.  Tho  oomj>re8sed  air  rushes  through  and  presMs  affsiust 
the  upper  side  of  the  piston,  whioh  has  a  greater  area  than  thelower 
side,  the  difference  being  equal  to  the  area  of  the  piaton  rod.  The 
piston  is  driven  rapidly  downwards  and  the  drill  strikes  its  blow. 
At  the  same  time  it  nnoorers  the  exhaust  port  o  and  then  the  con- 
atant  pressure  on  the  annular  area  on  the  underside  of  the  piston 
produces  the  return  stroke.  Tho  number  of  blows  por  minute  is 
from  six  hundred  to  eight  hundrod.  The  rotation  of  the  drill  is 
effected  by  the  rifled  bar.  On  the  down-stroke  of  the  piston  the 
bar  with  its  ratchet  wheel  is  free  to  turn  under  a  couple  of  pawls, 
and  consequently  the  jriston  mores  straight  whilst  the  bar  and 
ratchet  wheel  turn.  Wnen  iht  np-stroke  is  being  made  tho  ratchet 
wheel  is  held  by  the  pawls  and  tne  piston  is  forced  to  make  port  of 
a  rerolution.  As  the  hole  is  deepened  the  cylinder  is  advanced 
forwards  by  turning  the  handle  p ;  this  Urorks  an  endless  screw  f 

^  Ih-oe,  Mining  InttiMe  qf  ComioaU,  voL  k,  1677/  ^  IX 
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pMring  fluoogh  a  not  atttehed  to  tbe  eylindtr;  r  !■  tiie  andle 
QiteTiiig  tha  reed-«erew  and  tnpporting  the  cylinder.  It  is  centred 
an  tOA  damp  «.  Aj  thie  damp  can  be  fixed  in  any^podtion  on  the 
bar,  and  ai  the  cradle  can  be  turned  on  the  damp,  it  is  evident 
that  holes  caalM  bon^  in  any  direction. 

In  driring  a  leyd  with  the  Darlington  drill  it  is  nsoal  to  fix  the 
stratofaer  ba  horisontally  across  the  lerd  so  as  to  command  the 
imper  nart  of  the  face;  holes  can  then  be  bored  with  the  cradle 
abore  tne  bar  or  bdow  it  The  bar  is  then  shifted  low  enough  to 
boia  the  bottom  holes.  It  is  found  that  all  the  necessary  holes  can 
bo  bond  from  two  podtions  of  tiie  bar.  The  bar  therefore  has 
simply  to  be  fixed  twice ;  the  alterations  in  podtion  for  boring  holes 
in  ▼aaoos  diteotions  are  managed  by  shifting  the  clamp  on  toe  bar 
and  toning  the  cradle  on  the  clamp.  •  Fig.  81  shows  the  stretcher 
bar  fixed  in  a  rerticd  podtion,  which  is  sometimes  couTenient. 

In  order  to  dear  out  the  dudge  from  holes  that  are  *'  looking 
downwards,"  a  jet  of  water,  supplied  from  a  hose  attached  to  a  half^ 
inch  «s-pipe  leading  from  a  cistern  at  a  higher  level,  is  made  to 
plar  mto  tne  holes  aurinff  the  process  of  bonng. 

For  sinking  diafts  Mr  Darlington  has  the  drill  fixed  in  a  cylin- 
drical case  with  a  large  external  thread  which  works  in  a  nut  on  the 
damp.  The  drill  is  led  forwards  by  turning  a  hand-whed  attached 
to  the  case. 

Rotating  machine  drills  are  also  used  in  mines  as  well 
as  those  with  percosstve  action.  Stapff  pointed  out  some 
years  ago  that»  if  a  rock  may  be  chipped  off  by  power  oom- 
mnnicated  by  a  Mow,  it  may  also  be  chipped  off  by  a  similar 
amount  of  power  communicated  by  pressure.  Brandt's 
rotatory  boring-machine  consists  of  a  hollow  borer  which 
has  a  steel  crown  with  cutting  edges  screwed  on.  The 
tool  Ib  kept  tight  against  the  rock  by  the  pressure  of  a 
oc^nnm  of  water,  and  ib  at  the  same  time  made  to  rotate 
by  two  little  water-pressure  engines,  whilst  a  stream  of 
water  pasdng  down  through  the  borer  washes  away  the 
debris  and  keeps  the  cutting  edges  cooL  In  principle; 
tiierefore,  this  drill  resembles  the  original  diamond  bonng 
machine-  of  De  la.Roche-Tolay  and  Ferrety  8av6  that  the 
crown  is  made  of  steel  and'  not  of  diamonds.  During  the 
last  few  years  it  has  been  tried  with  success  in  railway 
tunnels  and  in  mines.  Jarolimek's  drill  ^  acts  also  by 
rotation,  but  the  borer  is  fed  forwards  and  pressed  against 
the  rock  by  a  differential  screw  arrangement  The  machine 
oaa  be  worked  by  hand,  or  by  a  little  water-pressure  or 
oompressed-air  engine  or  an  electro-motor.  In  working 
certain  minerals  occurring  in  seams -the  undercutting  may 
be  peffeimed  by  machinfui  similar  to  those  used  in  coal 
mines  (see  toL  tL  p.  68). 

We  now  come  to  the  application  of  the  tools  and  machine 
drills  to  the  purpose  of  breaking  ground  for  driving  levels 
and  sinking  shafts.^ 

A  level  or  drift  is  a  more  or  less  horizontal  passage  or 
tunnely  whilst  a  shaft  is  a  pit  either  vertical  or  inclined. 
In  driving  a  level  by  hand  labour  in  hard  ground,  the  first 
thing  the  miner  has  to  do  is  to  take  out  a  cut^  «.«.,  blast 
out  a  preliminary  opening  in  the  **end"  or  "  forebreasf 
The  position  of  this  cut  is  determined  by  the  joints,  which 
the  miner  studies  carefully  so  as  to  obtain  the  greatest 
advantage  from  these  natural  planes  of  division.  Thus 
%.  32  shows  a  case  in  which,  owing  to  joints,  it  was 
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Fig.  «L  '        Fig.  88. 

advisable  to  begin  with  a  hole  Ka  1,  and  then  bore  and 
blast  2,  3,  and  4  one  after  the  other.  The  miner  as  a  rule 
does  not  plan  the  position  of  any  hole  until  the  previous, 


one  has  done  its  work;  in  hd  he  regulates  the  podtioD 
and  depth  of  each  hole  by  the  particular  circumstances  of 
the  case.  Though  a  vein  audits  walls  may  be  hard,  theire 
is  occadonallya  soft  layer  of  day  (DD,  DD,  fig.  33)  along 
one  wall  (c^,  Cornwall ;  g<mge,  United  States).  The 
miner  then  works  this  away  with  the  pick,  and,  having 
excavated  a  groove  as  deep  as  posdble,  he  can  now  blast 
down  the  lode  by  side  holes  and  so  push  the  level  forward. 
In  sinking  a  shaft  a  similar  method  of  proceeding  is 
observed.  A  little  pit  {sink)  is  blasted  out  in  the  most 
convenient  part,  and  the  excavation  is  widened  to  the  fuU 
size  by  a  suooesaion  of  blasts,  each  hole  being  planned 
aooording  to  ciroumstances.  This  series  of  operations  is 
repeated,  and  the  shaft  is  thus  gradually  deepened. 

Where  boring  machinery  is  employed,  less  attention, 
and  sometimes  no  attention,  is  paid  to  natural  joints^ 
because  when  once  the  drill  is  in  its  place  it  is  very  little 
trouble  to  bore  a  few  more  holes,  and  the  work  can  then 
be  carried  on  according  to  a  system  which  is  certain  of 
effecting  the  desired  result. 

A  common  method  of  procedure  for  hard  ground  is 
shown  in  figs.  34  and  Z6.  Four  centre  holes  are  bored 
about  a  foot  apart  ^  -  — 

at  fint,  but  con-  :^^^^^ 
verging  till  at  a 
depth  of  3  .feet 
they  are  within 
6  inches,  or  less^ 
of  each  other. 
Other   holes  are^ 

then  bored  around  ^^  «.    .^  w-  ws 

them   untU    the  ^^  '**•"*• 

end  is  pierced  by  twenty  or  thirtjr  holes  in  alL  The  fo«ir 
centre  holes  are  tiien  charged  and  fiML  simultaneously, 
either  by  electricity  or  by  Bickford's  instantaneous  fus^ 
and  the  result  is  the  removal  of  a  large  core  of  rock. 
The  holes  round  the  opening  are  then  charged  and  fired, 
generally  in  volleys  of  several  holes  at  a  time,  and  the  level 
is  thus  carried  forward  for  a  distance  of  3  feet.^  If  the 
ground  is  more  &vourable  fewer  holes  are  requii  ed,  an^ 
they^lnay  be  bored  deeper, — in  fact  as  much  as  6.  feet  in 
some  instances.  Occasionally  the  four  centre  holes  are 
directed  so  that  .they  meet  at  the  apex  of  an  acute  pyramid; 
and  then,  after  all.have  been  charged  with  blasting  gelatin; 
only  one  of  them  receives  a  primer  and  cap ;  the  shook  of 
the  explodon  of  one  charge  fires  the  other  three  a4iacent 
charges  simultaneously.  The  preliminary  opening  is  not 
necessarily  made  in  the  centre  of  a  level,  and  sometimes  it 
is  blasted  out  in  the*  bottom  or  one  side. 

In  sinking  diafti  by  boring  machinery  operations  are  conducted 
■  much  in  the  Bam>e  way  as  in  levels,  save  of  course  that  the  holes 
are  directed  downwards.  T^  86  and  87  are  a  section  and  pUn  of 
a  shaft  which  is  ^  ri 
now  being  sunk  at  ^  :^ 
the  Fozdde  mines  ^-A 
in  the  Ide  of  Man.  f 
About  forty-five  |^ 
holes  are  bored  in  | 
thi  bottom  of^the  % 
shaft  before  the  | 
drills  are  remoTed  ;  ^ 
two  of   tiie  holes  ^ 

A,  B,  and  occasion-  "^  \ 

ally  four,  are  bored  Fig  86.  F*g.  87. 

only  4  feet  deep^ 

and  are  blasted  with,  ordinary  f^ise.  Thev  serve  dmply  to  smssh 
up  and  weaken  the  core  \  then  the  six  hdes  nearest  the  centre, 
which  aie  8  feet  deep,  are  blasted  all  together  with  Bickford*8 
instantaneous  i^ise,  and  tiie  result  is  the  removal  of  a  hm  coro 
learing  a  deep  tiMc.  Th^  remaining  holes  sre  fired  in  voUevs  of 
four  at  a  time  in  the  ordinary  wav.  In  this  manner  the  shaft, 
which  is  in  hwd  grwoite,  is  being  deepened  at  the  rate  of  8|  or  i 
fitthoms  a  month.  Tonite  is  the  explodre  used. 
C  Sundry  machines  have  been  invented  and  used  for  driving  Istds 
^without  fr****"^    Soma  cot  vp  the  iMO  into  small  chf^  whioh  osa^ 
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aeti  on  a  different  prindpla.  It  is  a  strong  maoUno  vorkad  bj 
oompreaMd  air.  It  fint  oi  all  driUa  holaa  4  mehtt  in  diameter  by 
perenaelon ;  a  etriking  "head  ie  then  mbatituted  for  the  drill,  and 
wedm,  on  the  prinoiple  of  the  plog  and  feathers,  are  inserted  into 
the  noleo ;  and  powerral  blows  with  the  sttikinc  head  wedge  off  tiie 
roekin  lumps.  This  machine  is  being  nssd  with  ■necasi  in  Belgimn 
for  driring  tereb  and  erosseati  in  ilery  mines. 

Some  compaiatiye  experiments  between  hand-labovr,  a  peronssiTe 
drilL  and  a  rotatory  cbill  hare  latelv  been  made  in  one  of  the 
Freibtosmineet^  and  the  nsolts  are  of  mooh  inteieet  and  import- 
ance. The  aotoal  fignres  are  as  follows,  the  oost  inolnding,  in  the 
eass  of  the  machinee^  interest,  depreciation,  and  oost  of  repair%  and 
ooit  of  steam-power,  supposing  water-power  not  aTaOable :— 


Bud- 

Sehrna*! 
DrllL 

Brandt'* 
DriJL 

Out  la  wnti  pw  Bctn  4f1m...., ..............  { 

4hM 
ISO  to 

i-esto 

t-OI 

4-f 

t*ttto 
S-ft 

S-0 

T4-S4 

The  adrantages  of  machine  work  are  rery  marked  indeed  both 
js  renrds  rate  and  ooet  of  drivinA  and  ^ngm  earned  by  the  men. 
Brandt's  rotatory  drill  did  its  work  ohea|per  uid  fiwtsr  than  Sdhram's 
mabhine;  bat  nothing  is  said  in  the  original  notice  of  tho  adrantage 
of  a  machine  driren  vj^  comyreseed  air  for  Tentilating  workingi  soon 
as  advanced  headingi  in  which  theee  drills  are  employed. 

Brandfs  machine  was  worked  with  water  at  a  preesore  of  88^ 
atmospheree,  of  which  66*6  atmosoheres  were  obtained  by  preesore 
pomps  prorided  with  sn  aoonmniator,  and  26*0  atmo^hans  by 
natural  fidl,  owing  to  the  working  lerel  being  277  metrio  below 
the  pomM.  The  water  was  conreyed  to  the  maohine  in  iron  pipes 
of  l|  incnes  diameter  insidei  The  diameter  of  the  hoJea  bored  was 
X}  inch^  and  they  ooold  be  bored  in  gneiss  at  tiie  rate  of  1|  inohee 

rr  mmnte.     The  stretdher  bar  on  which  the  machine  ia  carried 
hollow,  and  has  a  piston  which  can  be  forced  oat  by  hydraaUo 
preisoie  eo  as  to  fix  tno  bsr  firmly.     A  similar  bar  ia  sometimee 


issd  with  pemnssitie  drills.' 
Aaamethodof.bi 


hod  of.breakix^  ipoand  the  anoisot 
ro^oires  to  be  mentioned.  Before  blasting  was  known  it  was  lanely 
employed,  bnt  its  nse  4s  now  confined  to  a  few  places  on  the  Con- 
tinent where  the  rooks  are  exceedifigly  hard  and  where  wood  is 
abnndant  and  diean.  PHee  of  wood  are  heaped  np  against  the  foce 
of  the  workings  ana  set  on  lire.  On  retaming  to  t&e  working  place 
two  or  tiiree  days  afterwards,  when  the  rooks  nare  cooled  a  btue,  it 
ia  found  that  the  ^und  has  split  and  flaked  ofl;  and  that  mnbh  haa 
been  looeened  which  can  be  remoTsd  by  the  pick  and  wedgeu 

We  finally  come  to  water  as  an  agent  for  remoring  rooks. 
Streams  of  water  were  formerly  nssd  in  Booth  Wales  for  working 
beds  of  day  ironstone  at  the  outcrop  The  water  washed  away  the 
day  and  diale  and  left  the  dean  nodulee  of  ironstone^  The  diina 
day  of  OomwaU  is  also  worked  by  water:  a  stream  of  water  is 
tuned  on  to  the  soft  mass,  and  the  workman  looeens  the  ground 
with  a  pick;  the  water  carriee  off  the  "partlolee  of  deoompoeed 
rock  in  sospension  to  regular  settling  pita.  Water  under  preesore 
haa  rendei«dr  vast  eemcee  to  tiie  miner  in  working  auriferous 
alluTia.  The  system  is  described  and  figured  at  p.  746  of  toL  x., 
ao  it  is  unneceseary  here  to  enter  into  detaile.  In  the  special  esse 
of  lalt-minea  reoouzae  mar  be  had  to  the  edrent  action  of  water, 
directed  by  suitable  Jets,  for  making  excavationsL 

6.  FrineipUt  of  EmjployntmU  of  Mining  Xaiotir.— Ab  a 
laige  proportioa  of  the  expenditure  in  mining  is  for  actual 
manual  labour,  it  is  very  important  that  means  ahoold  be 
taken  to  preTent  any  waste  in  thb  department  Three 
principles  are  in  vogue— payment  by  time^  by  work  done 
either  measured  or  weighed,  and  by  the  value  of  the  ore 
extracted. 

Tlie  overseers,  calle4  captains  in  many  metal  mines,  are 
naturaOy  paid  by  the  month,  and  where  strict  supervision 
ean  be  exercised,  such  as  is  possible  at  the  surface,  on  the 
dressing-floors  for  instance,  the  same  principle  may  be 
adopted;  but  when  men  are  working  underground,  and 
often  in  small  gangs  of  only  two  or  three  persons  at  some 
distance  apart,  piecework  of  some  kind  is  more  economical 
^nd  satisf^kctoiy  in  every  way. 

In  driving  levels  and  sinking  shafts  it  is  usual  for  the 

hmfdoB  Jahr  1882,  p.  18,  and  abetrset  In  Proo.  XfuL  Oh,  £ng,, 
VoL  tads.,  1881-82,  part  liL  p.  61. 

•^taaote  (foi  if«Me^  ssi;  (fl.,  pL  1,  fig.  6, 188S. 


men  to  work  at  a  oartain  priee  parnuuiing  yard  or  fathom. 
The  agents  have  to  see  that  the  ezcavatioii,  whether  shaft 
or  level,  is  maintained  of  the  full  dimensions  agreed  upon, 
and  preserved  in  the  proper  direction.  At  m  end  of  a 
oertain  time^  generally  a  month,  tUe  work  is  measured  by 
the  agent  From  the  gross  amount  obtained  by  multiply- 
ing Ihe  price  by  the  number  of  fathoms  driven  or  sunk  it 
is  necessary  to  deduct  the  cost  of  the  materials  supplied  to 
the  men  by  the  mining  company,  such  as  dzplosiveii^  steel, 
candles,  dec.,  and  the  remainder  is  divided  among  the 
persons  who  took  the  contract  *  When  the  Useful  mineral 
vt  being  obtained  the  men  may  be  paid  at  so  much  per 
cubic  yard  or  fathom  excavated,  or  at  so  much  par  ton  of 
mineral  extracted ;  the  overseer  o!  course  has  to  see^  in 
this  latter  case^  that  worthless  rock  is  not  sent  to  the 
surface.  Fftyment  by  the  number  of  inches  bored  Is  a 
method  in  use  in  some  countries,  where  the  Aen  are  not 
experienced  or  entezprising  enough  to  undertake  the  work 
in  any  other  way.  A  foreioaan  points  out  to  the  men  the 
position  and  direction  in  which  the  holes  must  be  bored, 
measures  them  when  completed,  and  subseqUAitly  charges 
and  fires  them. 

The  third  method  is  that  which  is  known  as  the  tribute 
system.  The  miner  working  on  tribute  is  allowed'  io 
speculate  upon  the  value  of  the  ore  in  a  certain  workiag 
area  assigned  to  him  and  called  Ids  pUdk,  He  gives  the 
mining  company  all  the  ore  he  extracts  at  a  cerCsin  pro- 
portion of  its  valuer  after  he  has  paid  all  the  cosT  of  break-* 
mg  i%  hoirting  it  to  the  surface,  and  dressing  it  Thns^ 
supposing  he  takes  a  pitch  at  6s.  in  the  £,  and  prodnoea 
marketable  copper  ore  of  the  value  of  £50,  his  ahaie  wiU 
be  50x5s.-il2,  10s.,  leas  the  oost  of  the  materials  ha 
has  been  supplied  with,  and  all  expenses  for  windiiig^ 
dressings  sampling;  dso, 

6.  Meamn/S^euristff  Bifcavatiom  hp  Timbir^  Iron,  tmd 
Matomry. — Hie  following  kinds  of  timber  are  those  most 
frequentlv  employed  for  securing  excavatkms  underground : 
Qtkj  lar^  pitch  pine,  spruce  fir,  and  acacia.  In  many 
mines  the  timber  is  attacked  bv  dry  rot^  which  gradually 
renders  it  useless^  and  when  toe  timber  has  often  to  ht 
renewed  the  expense  may  be  very  considerable.  Yariona 
methods  of  preventing  dry  rot  have  been  tried  with  more 
or  less  suooesfl^  such  as  letting  water  trickle  over  the  timber 
in  thjs  mine  or  treating  it  with  preservative  solutions 
beforehand.  Brine^  creosote^  and  solutions  of  chloride  of 
sino,  sulphate  of  sine,  sulphate  of  copper,  and  sulphate  of 
iron  increase  the  duration  of  timbor.  It  was  foun4  by 
experiments  carried  on  at  Commentry  during  a  long  series 
of  years  that  one  of  the  best  plans  was  to  soak  the  timber 
for  twenty-four  hours  in  a  strong  solution  of  sulphate  of 
iron.  The  total  cost  was  only  )d.  per  yard  of  prop,  whilst 
the  timber  lasted  eleven  times  as  long*  as  when  this  simple 
treatment  was  omitted. 

Timber  is  used  in  various  foims— either  whole  and  merely 
sawn  into  lengths,  or  squared  up^  or  sawn  in  half,  or  sawn 
into  planks  of  various  thicknesseSb 

Where  the  roof  of  a  bed  is  weak  it  may  be  kept  up  by  simple 
prope ;  but  in  some  coal- 
mines and  day-mineaa  better 
support  is  obtained  by  logs 
{enockt)  laid  two  by  two 
crosswise  (fig.  88). 

Though  a  lerel  ia  an  ez- 
cavation  of  a  very  simple 
nature,  the  methods  of  tun- 
bering  it  vary  ooaaidarably, 
because  tha  parts  reouiring 
support  may  either  m  the 
roof  alonek  cr  tha  roof  and  one  or  two  aldas  or  the  foo^  sidsi^  sad 

If  the  roof  only  k  weak,  aa  is  the  case  with  a  soft  lode  betwen 
two  hard  wanBiaaa|»wlthafinrboardsnslii«anit(fig.80)ls 
sofllolsat  to  prtvent  fidk    If  om  side  b  weak  ^  cap  mnst  b« 
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mpportod  hj  a  tide  prop  or  Ug  (fig.  40),  and  rery  often  by  two 
legk    The  fonne  of  joint  between  the  cap  and  leg  are  nnmerona 


Fig.  89.  Fig.  40. 

(fig.  411  depending;  to  a  greai  extent  npon  the  nature  of  the  pree- 
rare,  whether  ooming  upon  the  top  or  eidei.    With  round  timber 

the  top  of  the  leg  is      ▲  B 

sometimes   hollowed     h. 5    n »  a  L        * 

as  shown  in  fig.  42    /  /  /  /  N  M 

'     bat  oceasionaHy  //  //  // 


the  joint  is  flat  and  //  / 


to  present  the  effects  of  side  pressure,  or,  better,  a  piece  of  thick 
vlank  is  nailed  under  the  cap  (fig.  48).  Where  the  floor  of  a,  level 
IS  soft  and  weak,  a 


lole-pieoe  or  tiU  be- 
comes necessary,  and, 
if  the  sides  or  roof  are 
likely  to  fall  in,  a 
lininff  of  poles  or 
planks  is  used  (fie.  48). 
In  some  reiy  neary 
ground  in  the  Com- 
stock  lode  a   special 

If  the  ground  is  loose,  so  that  the  roof  or  sides,  or  both,  will  rur 

in  unless  immediately  supported,  the  method  of  working  called 

tfUHmg  ot  poling  is  ptfTsued.     It  consists  in  supporting  the  weak 

parts  by  boards  or  poles  kept  in  advance  of  the  last  frame  set  up. 

The  poles  or  boaros 

Uathi^    are     driven 

forward    by    blows 

fnan.  a  sled^,  and 

the  ground  is  then 

worked   away   with 

the  pick;  ss  soon  as 

a  sufficient  advance 

has  bean  made  a  new 

ihane  is  set  up  to 

rapport  the  ends  of 

the  poles  or  boards 

and  tne -process  is  re- 
peated (figs.  46  and 

46).    In  ruxming  ground  it  is  necessary  to  have  the  laths  fitting 

elosdy  together,  and  the  workins  face  also  must  be  rapported  by' 

brMut-boardt  kept  in  place  by  little  struts  resting  against  the  frame. 

niese  are  removed  and  advanced^  one  by  one  after  the  laths  in  the 

roof  and  side  have  been  driven  beyond  them. 

On  aooount  of  the  high  price  of  timber,  iron  is  sometimes  em- 
ployed in  its  place.  One  method 
m  use  in  the  Haix  consists  in 
bending  a  rail  into  the  form 
shown  In  fig.  47  and  making  it 
rapport  other  rails  laid  longi- 
tudinally, against  which  flattish 
stones  are  placed;  the  Tacant 
spaces  are  then  filled  with 
rubbish. 

Masonry  has  long  been  used  for 
rapporting  tiie  sides  of  minitfg 
excavations.  The  materials 
necessary  are  stone,  ordinary 
bricks,  or  slu-bricks,  and  they 
fOBj  be  built  up  alone  {dry 
wahing)  or  with  the  aid  of 
mortar  or  hydraulic  cement.  The  bottom  of  a  level  fs  dcctsuinally 
lined  with  concrete  to  cany  a  large  itreun  of  watt*f,  vliich  other> 
wise  might  run  into  lower  workings  through  cracks  and  crevices. 
Dry  walling  is  not  uncommon,  and  it  may  be  combined  with  the 
QM  of  timber  (or  iron)  as  shown  in  fig.  69,  in  which  a  level  is 
ourtnliinfid  hc1^r«e&  two  walls  keeping  back  a  maes  of  rubbish. 


Fig.  46. 


Fig.  46. 


Fig.  47. 


[bicubiko  ■XOlYATIOira. 

Fiffs.  48  and  49  show  methods  of  securing  a  drift  by  arolMs  when  a 
looe  has  been  removed. 
The  timbering  required  for  shafts  varies  according  to  the  nature 


Qd^  ^ 


Fig.  48.  Fig.  49. 

of  the  ffround  and  the  siss  of  the  excavation.    A  mere  lining 
of  planks  set  on  their  edges  (fig:  60)  raffioes  for  small 
comer  pieces  being  nailed  to  keep  the  raocessive 
f^mes  together.     In  some  of  the  salt-mines  of  | 
Cheshire  the  shafts  are  lined  with  4-^oh  planks 
united  by  mortice  and  tenon  joints. 

The  usual  method  of  securing  shafts  is  by 
titi  otframu.    Each  set  consists  of  four  pieces,  ^^  ^* 

two  longer  ones  called  wM-plaUt  and  two  shorter  ones  called  end- 
pi4cu.    They  are  joined  by  simply  halving  the  timber  as  shown  in 


Fig.  61.  Fig.  6S. 

fig:  61.  A  more  complicated  joint  (fig.  63)  is  often  preferred.  Th# 
separate  fhtmes  are  kept  apart  by  comer  piecee  {duadUi,  Ck>mwall  ; 
Joga,  Flintshire),  and  looee  jpfround  is  prevented  fh>m  frilling  in  by 
boards  or  poles  outside  the  frames. 

As  shafts  are  frequentiy  used  for  the  several  purposes  of  pumping 
hoisting,  and  affording  means  of  fri^jress  and  egress  by  ladders,  it 
becomes  neoeesary  in  rach  cases  to  divide  them  into  compartments. 
Pieces  of  timber  parallel  to  the  end-piecee  (bunUma  or  dividingg) 
are  fixed  acroes  the  shaft,  and  serve  to  stay  the  wall-platas  and 
cany  the  cuides  as  well  as  to  support  planks  {teuing  boturds)  which 
are  naUed  to  them  so  as  to  form  a  continuous  partition  or 
brattice.  The  magnificent  timbering  ot  some  of  tiie  shafts  on  the 
Comstock  lode  is  described  by  Mr  James  D.  Hsgue  as  follows  t  * — 
"  The  timbering  consists  of  framed  sets  or  cribs  of  square  timber, 
placed  horizontally,  4  feet  itpvt,  and  separated  by  uprights  or  posts 
introduced  between  them.  Cross-timbm  for  the  partitions  between 
the  cotnpartmonts  fbrm  a  part  of  every  set.     The  whole  li  oovared 


Fig.  64. 
on  the  outside  by  a 
68, 64,  and  66,  copied' 


>  UmiUd  Bftn  amto0tcta  JMorfMia  af  M 
-10BtofIndiirtry,-p.lP|,  ^  ^   ^ 


ng.66. 

„  of  8-ineh  plank  pkoed  vertically:*'  Ilg^. 
>m  Mr  Hague's  phttes,  illustrate  this  method 
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of  timbering.  Fig.  53  ia  •  plan  of  the  sliaft:  "  S,  S  are  the  longi- 
tndinalor  sul-tiziiMrs,  T,  T  tna  transverM  end-timben,  P  jmrtition- 
timbers,  r  ^de-rods  between  which-  the  cage  mores,  g  gains  cut 
in  the  8ill-Umbe*s.  to  receiTe  th«  ends  of  the  posts.  The  ^eathing 
or  lagging  a  seen  enclofing  the  whole  frame.  Fig.  64  is  a  trans- 
verse section  through  the  partition  I'  of  fig.  58,  *' between  the 
pimping  oompartir.ent  and  tlie  ac^oining  hoisting  compartment., 
looking  towards  the  latter.  In  this  figure,  0/  G  are  the  posts,  S 
the  sill-timbers,  P. the  partition>timbers,.  the  end^  of  which. are 
framed  with  short  tenons  that  are  received  in  gains  cvt  in  the  sill' 
timbers  and  the  ends  of  the  posts,  r  guide-rod,  /  lagging  or 
sheathing."  Fig.  55  is  an  end  view  of  the  frame  shown  iu  fis. 
63.  "The  single  piece  T  forms  the  end,  while  the  doable  pieoea P 
fonning,tho  partitions  are  seen  boyoud."  *'The  outer  timbers  of 
each  set,  that  is,  the  two  sides  «ud  ends  of  the  main  fitune,  are 
II  inches  square ;  the  posts,  ten  in  number,  four  at  the  oomen, 
and  two  at  each  end  of  the  three  partitions,  are  of  the  same  size. 
The  dividing  timbers,  forming  the  partitions,  are  12  inches  square." 

When  ground  ia  loose  or  running,  recourse  must  be  had  to*  a 
tpUling  process  like  that  described  for  levels.  Strong  balks  of 
timber  are  fixed  at  the  surface  or  in  solid  ground,  and  then  the  first 
fiuine  is  hung  from  these  bearen^  and  ei^  successive  frame  from 
the  one  abore  it.  Iron  bars,  with  cotters  may  be  used  for  suspend- 
ing the  sets ;  but  on  the  Comstock  lode  each  bolt  is  jnade  in  two 
puts  with  a  tightening  screw  in  the  middle,  and  the  sets  can  tiius 
be  kept  very  firmly  together.  The  laths  are  driven  in  advance,  in 
the  manner  explained  m  the  case  of  levels,  and  a  new  frame  is  put  in 
as  soon  a^the  excavation  has  been  sufficiently  deepened  within  the 
protecting  sheath  of  boards.  In  verv  unstable  ground  it  may  be 
necessary  to  put  in  the  frames  touching  each  other,  so  that  the 
shaft  beoolnes  encased  in  a  solid  box  of  timoer,  occasionally  14  inches 
thick. 

Like  levels,  shafts  may  be  lined  with  masonry  or  brickwork,  and 
these  have  the  advantage  of  being  far  more  permanent  than  timber, 
and  of  reouirinff  fewer  repairs.  This  kind  of  shaft-lining  is 
especially  aesirable  in  the  loose  ground  near  the  sur&ce;  because,  if 
the  working  is  discontinued  temporarily,  the  shaft  still  remains 
ieoiire  and  available  for  use  at  any  future  time,  whereas  if  timber  is 
put  in  it  often  decays,  the  top  of  the  shaft  collapses,  and  much  ex- 
pense is  incurred  in  the  process  of  reopening  it'  The  section  of  the 
shafts  that  aro  walled  is  generally  circular  as  affording  tiie  best 
resistance  to  pressure;  but  elliptical  walling  is  also  met  with. 
Another  shape  it  like  a  rectangle,  save  that  the  sides,  instead  of 
being  straight,  form  curves  of  Jar^  radius.  The  walling  may  be 
diT  or  with  mortar,  according  to  circumstances. 

The  masonry  is  put  in  either  in  one  length  or  in  successive  por- 
tions in  descending  order,  and  this  is  the  usual  plan.  The  sWt 
is  sunk  a  certain  depth,  with  temporary  timbering  if  necessary, 
and  when  firm  ground  has  been  reached  a  bed  is  cut  out  round 
the  shaft,  and  on  this  is  placed  a  crib  or  curb  AB  (fig.  56)^  con- 
sisting of  se^ents  of  timt>er  which  form, 
a  ring:  This  serves  for  a  foundation  for 
the  brickwork,  which  is  built  up  to  the 
surfiue;  the  temporaxr  timbering  is  re- 
moved, and  the  space  filled  up  wi^Ji  earth 
or  concrete.  Sinking  is  then  resumed 
below  the  curb,  and  for  a  certain  distance 
of  a  smaller  diameter,  so  as  to'  leave  a 
bracket,  or  ledge,  to  support  the  first  curb. 
On  arriving^  after  a  certain  depth  of  sink- 
inff,  at  another  firm  bed,  a  second  curb 
CD  is  pat  in  and  a  iioition  of  brickwork 
built  op.  When  the  ledge  of  rock  is 
reacheo,  it  is  carefully  removed  in  small 
sections  and  the  brickwork  brought  up 
to  the  first  curb. .  This  process  is  repeated 
till  the  shaft  is  completed,  or  reaches  rock 
in  which  no  masonry  is  requisite.  If, 
owing  to  the  nature  of  the  ground,  it 
is  impossible  at  first  to  find  a  firm  seat 
for  the  curbs,  it  becomes  necessary  to  hang  Fig.  66. 

them  by  iron  bolto  from  a  strong  bearing  frame  at  the  surface. 

AVhen  shafts  pass  through  very  watery  strata,  it  is  most  desirable 
to  stop  aU  mflux  into  the  mine  for  the  purpose  of  saving  the 
heavy  expense  of  pumping.  The  manner  m  which  thi«  is  effected 
Dv  a  watwtight  lining,  known  a»  iubbing,  is  described  in  the  article 


C»AL,  vol  vi  p.  62,  whero  will  also  be  found  an  account  of  Triger's 
plan  of  sinking  shafts  with  compressed  air,  and  the  very  successful 
method  of  bpnng  shafts  through  water-bearing  gztmnd  invented  by 
Messrs  Kmd  *  Chaudron- 

7.  ExplaUatvm,  or  Working  Away  of  Veifu,  Beds,  and 
Mai9ei,^J^e  have  described  how  shafts  are  snnk  and  levels 
onvtOj  and  we  now  come  to  the  processes  employed  in 
teaumng  the  mineral. 


The  deposit  must  first  of  all  be  reached  by  a  diafti  or, 
where  the  contour  of  the  country  permits  IL  by  a  hwt^ 
In  the  case  of  a  vein  an,  exploratory  shaft  is  olt«n  sank  on 
the  course,  of  the  lode  for  20  or  30  fathoms^  and,  if  the 
indications  found  in  a  level  driven  out  from  this  shtfft 
warrant  further  prosecution  of  the  mine,  a  first  working 
shaft  is  sunk  to  intersect  the  lode  at  a  depth  of  100 
fathoms  or  more  from  %^^^, 
the  surface.  Crosscuts 
are  then  driven  out  at 
intervals  of  10, 15,  or  20 
fathoms  to  reach  the  lode^ 
as  ^own  in  fig.  57,  which 
represents. a  section  at 
right  angles  to  the  line 
of  strike.  Sometimes  the 
main  shafts  are  carried 
down  all  the  way  along 
the  X  dip  of  the  deposit/ 
though  perpendicular 
shafts  have  the  advan- 
tages of  quicker  and 
cheaper  winding  and 
cheaper  pumping,  to 'say  ^«  W. 

nothing  of  the  possibility  oif  utilizing  the  cages  tar  <he  rapid 
descent  and  ascent  of  the  miners.  If  an  incUned  shaft 
appears  to  be  advisable,  great  care  should  be  taken  to  sink 
it  in.  a  straight  line.  In  either  case  levels  are  driven  out 
along  the  strike  of  the  lode  as  shown  in  the  longitudinal 
section  fig.  58,  in  the  hopes  of  tntietiiig  with  valuable  ore- 


Fig.  68, 

bodi«6  such  as  are  represented  by  the  stippled  portions  of 
the  figure.  For  the  purpose  of  affording  ventilation,  and 
still  further  exploring  the  ground  and  working  it,  inter- 
mediate shafts,  called  irmses  (Cornwall)  or  ntfiipf  (North 
Wales),  are  sunk  in  the  lode. 

The  actual  mode  of  removing  the  lod^  itself  depends  a  good 
deal  upon  circumstances,  vis.,  its  widtib,  the  nature  <n  its  contents, 
and  the  walls  that  enclose  it ;  .but  the  methods  of  working  may 
generally  be  brought  under  ^ne  of  two  heads,  vis.,  underhand 
stoping  or  overhand  stoping.  The  word  Mope  is  equivalent  to 
step,  and  the  term  stoping  means  working  away  an^  deposit  in  a 
series  of  steps.  Underhattd  or  boUom  Mopes  are  workings  arranffed 
like  the  steps  of  a  staircase  seen  from  above,  whilst  ov$rktmaw 
hack  tUpes  an  likd  similar  steps  seen  from  underneath.  Both 
metiiods  have  their  advantages  and 
disadvantages,  and  both  are  laigely 


mxo^aa^ 


*  #•  QaUon,  Lectures  on  Mining,  voL  i.,  Atlas,  plaU  xxviii,         I  formal  timber  {M%aii),  and  the  cfo  ^ras 


We  will  first  take  underhand  stop- 
ing; as  this  is  the  older  method. 
In  the  old  days  the  miner  began  in 
the  floor  of  the  level  (fig.  69),  And 
sank  down  a  few  feet,  removing  the 
put  1;  he  followed  wiUi  2,  S,  4.  ftc, 
until  the  excavation  finallv  presented  the  ai>peannce  ahown  in 
fig.  60.  Any  valueless  rock  or  mineral  was  oepositttd  tpon  nlat- 
....     .  -  ....  __^  .^ ^  drawn  np  into  the  level 


Fig.  60; 
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hy  A  windliH.    One  great  diMdvantnge  of  t}iii  method  is  that  the 

ore  ud  wmter  hare  to  be  drawn  up  some  distance  bj  hand  laboor ; 

nmoh  timber  is  required 

for  the  stnUs  if  there 

is  a  large  qnantitj  of 

irorthleee  staff  in  the 

TSin,  or  if  the  sides  are 

weak.    The  adyantsges 

are    that   ore   can   oe 

worked  avaj  as  soon  as 

ihe.len^isdriTeD,that 

tifts  men  are  alvaysbor- 

ing    downwards,   iCndt 

la^,  that  the  ore  can  Fig.  00. 

be  eanAiIly  picked  after  itis  broken,  without  fear  of  any  valuable 

partidee  being  loet 

A  more  eoonomical  method  of  workinff  bj  underhand  stopee,  and 
one  largely  employed  in  Cornwall  at  the  preeent  day,  consists  in 

srs!::^  ^^.^^  ////////////////// 

lerel  has  been  driren.    An    ■    f  J ^  (  (  (  (  (((K  ((  (  /r 

intvmediate    abaft   («9<ii») 

between  tiie  two  lereU  is 

than  made^  either  bv  sinking 

from  the  upper  loTel  or  risii^ 

from  the  lower  onei     The 

«a.  .TsfrEHii  /v/////////////// 

lode  ■  is  remored  In  a  sue-  Fig.  6L 

oeesbnof  stepe^  the  workings  sssniniug  the  appearanoe  exhibited  in 
fig.  61.  The  steps  are  generally  made  steep,  so  that  the  ore  may 
readily  roll  into  the  winse,  and  so  that  the  bore-holes  may  do  better 
eseoation;  but  these  steep  stopee  are  dangerous  if  a  man  happens  to 
slip  and  fidt  The  huge  open  chasms  left  by  the  removal  u  a  larm 
loae  in  this  way  are  also  a  source  of  danger;  for  there  is  always  a  risk 
of  Cells  of  rook,  and  from  plaoes  which  cannot  easily  be  examined. 
"'       62  and  6^ 'kindly  aupplied  by  Oaptain  Joeiah  Thomas,^ 


IIC^  62  I 
explain  «he 


general  arrangement  of  the  workings  of  the  largest 
tin  mine  in  vomwaH.  The  lode  after  producing  coppa  oree  to 
a  oonsiderahle  depth  changed  its  character  and  becanje  rich  in  tin., 
The  workings  fox  tin  ore  are  confined  almost  entirely  to  the 

w«T  — hr-ii^r —  >:rnnr — ii— fh — .^ 


flraaito.   The  leetloik  fifl.  62  shows  that  tha  main  diaft  ef  ^  atst 
u  at  first  rertical  and  then  carried  down  on  the  dip  of  .the  kda. 

SOUTH  * 


va io  5     '•  im 

Fra.  61— fnransTerse  Section,  Dolooath  Mine,  OonwsIL 
The  process  of  overhand  stoping  is  precisely  the  Torene  of  ti^l 

on  ■■  "^ —     "" 


Fza  68.->IiOngitudinal  Section,  Hain.Lode,  Dolooath  lflne,.OomWaIL 
Which  has  been  just  deecribed;  the  work  is  commenced  fifom  a  rise  I  (fig.  64  A),  or  better  from  tiie  two  bottom  ends  of  a  wfa«e(i^  64  6). 
«i.S**  gy^  </ Jffatn'  Attaeimtitn  ^Ih99m  md  Ccrmmua  jer  iae».  and  R.'  J.  I  As  soon  as  the  men  hare  oxcatated  a  suifident  hei^t  of  tlte  rooftf 
f?»«enUe,  frsBi,  jop,  ««ii.^oe.  Opr^fon,  roi  x.  pvtr.  [  the  lerel,  thejpnt  in  strong  piecee  of  timber  from  walllft  vall^  la^ 
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0OTer  thew  crowpieces  {sUmjMts,  thiUpUce*)  with  boards  or  poLa, 
And  throw  down  the  rabbuh  npon  the  platform  {ttuU,  Jmnning) 
ihoB  formod.  In  the  midst  of  the  rubbish  chinmey-like  openings 
ImOit,  fMtu)  ar«  xesenred^  lined  with  boarda  or  dry-walling,  and 


y////^oy//////^//^/^^ 


V  \v\\\^\\\\\\\\\\\\\ 


Fig.  64  Fi^.  6f?. 

elosed  at  the  bottom  with  shoots,  provided  with  doors.  The  ore 
is  thrown  into  these  passes,  which  are  tapped  when  necessary;  the 
ore  fikUs  into  the  tram- waggon  placed  ready  to  receive  it 

Fig.  65  gives  a  transverss  section  showing  the  rubbish  resting  on 
the  stoU.  This  is  what  may  be  called  the  typical  method  of  stop- 
ing,  when  the  lode  aflfords  mbbish  enough  for  the  men  to  stand  on 
and  to  keep  tiiem  close  to  the  rock  thev  are  attacking.  Very  often 
such  is  not  the  case,  and  the  whole  of  the  lode  has  to  be  sent  to  the 
surface  for  treatment  If  the  walls  are  firm,  the  lode  is  sometimes 
stoped  away,  a  stull  put  in,  and  a  sufficient  heap  of  broken  ore  is 
left  npon  the  stull  to  give  the  men  good  standing  ground ;  the  excess 
ii  thrown  over  the  ends  of  the  stuu,  or  the  great  heap  is  tapped  by 
cutting  a  hole  in  the 
stull-rovering,  and  al- 
lowing a  quantity  to 
run  down  into  the  lavoL 

Another  method  con- 
sists in  putting  in 
temporary  stages  upon 


which  the  men  stand  to  V 

do  their  work,  whilst    \\\V  \  V  \\  \\\\\\\\\\'\ 
the  excavation  is  left  as     \  \  \  W  ^  \^\  \  \\  nW  \  \^ 
an  open  space  (fig.  66).  **•  ^ 

This  mode  of  woncing  is  incompatible  with  weak  walls.  If  a  lode 
does  not  afford  rubbish  enough  for  completely  filling  up  the  exca- 
vated space,  or  if  it  is  too  narrow 
for  men  to  do  their  work  comfort- 
ably, one  of  the  walls'  may  bo  cut 
into  and  blasted  down  (fig.  67),  so 
that  the  men  always  stand  upon  a 
firm  bed  of  rubbish  while  at  work, 
and  there*  is  no  fear  of  a  collapse 
of  the  mine.  In  certain  special 
oases  rubbish  lb  sent  down  from  the 
surface  to  fill  up  the  excavations. 

The    advantages    of    overhand 
stopinff  are  —  that  the    miner  lb 
assLBted  by  gravity  in  his  work, 
that  no  ore  or  rock  has  to  be  drawn 
up  by  hand  labour,  and  that  less 
timber  is  rei^uired.     On  the  other 
hand,  the  miner  is  always  menaced 
by  falls,  but  as  he  is  close  by  he 
can  eonstantiy  test  the  solidity  of  the  roof  and  sides  by  sounding 
them  with  lus  sledge ;  there  is  the  further  disadvantage  that  particles 
of  ore  may  be  lost  in  the 
rubbiih,  but  this  loss  is 
often  prevented  by  laying 
down  Doards  or  sheets  of 
iron  while  the  lode  is  being 
broken  down. 

When  very  wide  lodes 
come  to  be  worked,  recourse 
is  often  had  to  special 
methods.  The  great  lode 
at  the  famous  Tan  mine,  in 
Montgomeryshire,  is  some- 
times  40  feetjn  width,  and 
the  hanging  wall  is  weak. 
The  looe  is  stoped  away 
overhand,  and  the  cavities 
packed,  with  rubbiBh,  part 
of  which  is  derived  from 
the  lode  itself,  whilst  the 


Fig.  67. 


Fig.  6a 


c 


kter  portion  is  supplied  from  a  special  ouarry  at  the  surface. 
;.  68  ^  expUins  the  details  of  the  case.     A  is  the  original  cross- 


*  C  La  Nsre 
iwali;  VOL  s.  p.  41. 


Foster,  *<  Kotos  on  the  Van  Mine,"  fVoiu.  J?oy.  O0ot.JSocCorm^ 


eat  (not  in  the  line  of  section)  by  which  the  lode  was  reached, 
B  is  the  Jktean,  0  the  bastsjrd  lode,  generaUy  worthless,  S  the  main 
lode,  H  permanent  levels,  and  K  ore-pas$  reserved  amidst  the  rubbish 
{(Uads)  D,  I  pa$$  down  which  mbbuh  is  shot,  N  crosscut  oonnect- 
inff  the  level  H  with  P  the  permanent  level  \n.  the  coutUry, 

if  the  lods  is  not  firm  enough  to  allow  of  the  stopes  being  carried 
for  iti  taXL  width,  the  crosscut  method  is  adopted ;  the  workingB 
in  this  case,  instead  of  proceeding  along  the  strike,  are  carried  aoroos 
the  deposit  from  one  wall  to  another. 

The  lode  is  removed  in  successive  horizontal  slices  A,B,C,D,E, 
add  for  each  slice  a  level  (L,  fig.  69)  is  driven,  either  in  the  lode, 


Fig  69.  Fig.  70. 

or  partly  or  entirely  in  the  country;  fh>m  this  level  eroaseuts  are 
put  out  6  or  8  feet  wide,  as  shown  in  the  plan  (fig.  70).  These  are 
regularly  timbered  according  to  the  necessities  of  the  case^  and, 
when  Ko.  1  is  completed,  No.  2  lb  begun,  and  the  rubbiBh  from 
No.  2  thrown  into  the  empty  space  of  No.  1  crosscut  If  tiie 
Quantity  lb  insufficient,  deaoiB  are  brought  in  firom  the  surface  or 
m)m  ox^'loratory  workings  in  worthless  rock  in  the  neighbourhood. 
Sometimes  the  crosscuts  are  not  driven  side  by  side,  but  1  and  5 
would  be  driven  first,  leaving  2,  8,  and  4  as  a  solid  pillar ;  then  8 
would  be  worked  away,  and  finally  2  and  4  between  tne  timber  and 
rubbish  on  each  side.  The  greater  part  of  the  timber  can  be  re- 
covered when  the  next  slico  above  lb  taken  ofl^  as  the  props  are  put 
in  with  the  small  ends  downwards,  and  can  be  drawn  up  witb 
leverB.  M  (fiR- 69)  is  a  level  reserved  in  the  deads  for  traffic  and 
ventilation.  This  method  of  working  is  applicable  not  only  to 
lodes  but  also  to  irregular  masses. 

In  workinff  away  the  soft  "  bonansas  "  or  ore-bodies  of  the  great 
Gomstock  loae,  which  are  from  IC^  to  80  or  even  40  or  60  feet  wide, 
and  which  are  enclosed  in  very  un- 
stable ground,  a  special  method  of 
timbering  is  employed  (figs.  71  and 
72).*  "  It  consiBta  in  framing  timbers 
together  in  rectangular  sets,  each  set 
being  oompoaed  of  a  square  base 
placed  horuontaliy,  formed  of  four 
timbera,  ailla,  and  cross-pieces,  4  to 
6  feet  long,  fWuned  together,  sur- 
mounted by  four  posts  6  to  7  feet 
high,  at  each  comer,  and  capped  by 
a  frame- wo:  k,  similar  to  that  of  the 
base.  These  cap-pieces,  forming  the 
top  of  any  set,  are  at  the  same  time 
the  sills  or  base  of  the  next  set  above, 
the  posts,  as  the  sets  rise  one  above 
the  other  in  the  stope,  being  gene- 
rally placed  in  position  directly  over 
those  below."  "The  timbers  are' 
usually  of  12-inch  stuff  square-hewn 
or  sawn."  Each  post  has  a  tenon  9 
inches  long  at  the  upper  end,  and  a  p.     ^a 

tenon  of  2  inches  at  the  lower  end,  ^' 

which  fit  into  mortices  in  the  cap  and  sill  respectively ;  and  "the 
sills  and  caps  have  short  tenons  on  each  end  and  shoulders  cut  to 
receive  the  ends  of  the  post  and  the  horizontal  cross-pieces."  The 
walls  of  the  excavation  are  sus- 
tained by  a  laggingof  8 -inch  ' 
4-inch  plankT     The  whole  , 


lllllillEllll. 


width  of  the  ore-body  is  stoped 
away  at  once,  and  its  place 
supplied  by  timbering  and 
finally  the  vscant  space  is  filled 
with  waste  rock  derived  from  J 
dead  work  in  the  mine  or  firom  ' 
special    excavations,  —  under-  ^*K-  '•»• 

ground  quarries  in  fkct,~in  barren  ground.     The  sloping  is  carried 
on  overhand,  starting  from  an  intermediate  shaft  or  winze,  and  fig. 
78  will  explain  how  the  different  frames  are  built  up  one  shove  the 
other, 
ijiother  method  of  working  a  wide  lode  is  to  sttack  it  in  slices 

*  Jamoa  D.  Hsffue,  Unit^  StatM   Otolegical  ggptcratto*  ^  tht  FbrtUtk 
ParatUI,  toL  luT^lfinliig  Industry,-  p.  119. 
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ptftlUl  to  tlie  di^  trorkiog  ftWfty  eacli  sliod  sopuatelyiu  if  it  voro 
a  lodi  of  .ordinary  dimeiisloDs,  And  fiUing^ 


up  vith  rabUih  (fig.  74). 
We  noK  oome  to  ooda  01 


or  GMuni.  The 
node  of  working  tlie  most  important  beds 
that  ooenr  in  the  earth's  emit,  ris.,  ooal 
■asms,  has  already  beci  deserfbed  in  the 
article  Goal  (toL  tL  p.  64  jg.)*  ^nd 
details  hare  be<Bn  given  ooneeming  the 
remoral  of  the  minersl  by  pillar  working 
and  long-wall  working.  Both  these 
methods  are  applicable  in  the  case  of 
seams  of  other  minerals.  Snch  for 
instanoe  are  the  beds  of  iire-cky  and  -  . 

olay-ironstone  which  are   wrougnt   by^  ITc  TC 

both  the  prooeeees  JQst  mentioned,  and  cAsnin  connBidca  wfth  ooeL 

Next  m  importance  to  coal  is  ironstone  aiid  a  lirlfif  aocormt  of 
the  workings  in  the  Clereland  district  wfll  einlaln  t!i0  manner  In 
which  more  than  one-third  of  the  iron  o)w  tsisecL  in  the  British  Isles 
is  obtained.by  mininjE.  It  resembled  the  "bord  exid  pfllar"  qritem 
need  for  working  coal  in  Durham. 

The  Clerelana  ore  occurs  in  the  .form  of  a  bed  from  6  to  16  feet 
thick  in  the  Middle  lias,  lying  pretty  level;  A  mainway  (fig.  26) 
is  driven  abont  12  feet 
wide  for  a  considerable* 
distance^  and  at  right 
angles  to  it  hordtaift 


driven.  6  vards  wide  for  a 
length  of  80  yards,  and 
then .  at  right  angles  a 
waU  7  or  8  feet  wide  and 
20  yards  long.  By  driv^ 
ciges  of  this  kind  the  bed  . 


is  cut  np  into  pillars  or. 

80  yards  longb} 

The 


1^' 

<i«k 

i 

,  1 

mm: 

pESsj 

^__. 

mE 

L 


r 


blocks  80 

20   yards  'wide. 

pillars  are  subeeonently 

removed  in  the  following 

way.    A  plaei,  or  drif^ 

ab,  6  feetwidcb  is  driven  Fig.  75. 

across  tha.pillar  10  yards  from  the  comer,  and  portions  (lifts)  abont 

6  yards  wide  are  worked  away  in  the  order  1,  2,  8.    After  No.  1  lift 

has  been  removed,  the  timber  pat  in  to  support  the  roof  temporarily 

is  withdrawn,  and  the  roof  is  allowed  to  fall ;  No.  2  is  then  taken, 

and  No.  8  in  the  same  way.    While  these  lifts  are  being  taken  oat, 

another  place  cd  is  being  driven  across  the  pillar  10  yards  from  the 

first,  and  the  pillar  removed  entirely  by  a  series  of  fresh  lifts. 

Fig:  70  represents  in  section  and  plan  the  chambers  and  piUan 
of  the  underground  gypeum  quarries 
which  supply  the  weU-known  plaster 
of  Paris  to  all  .the  world.  >^^  Hie 
principal  bed  is  from  50  to  60'  feet  in 
thickness;  pillars  are  left  10  feet 
square  at  the  base,  and  the  sto/Zt 
between  them  are  16  feet  widei  The 
workings  are  slightly  arched,  and  are 
not  carried  up  to  the  roof,  for  the 
purpoee  of  better  maintaining  the 
seeority  of  the  chambers,  bMause 
heavy  damages  -would  have .  to  be 
paid  if  they  "caved  in".and  ren. 
dered  the  nahM  useless.  A  simi- 
lar laver  left  for  the  floor  prevents 
crt€P  (see  Coal,  vol.  vi  p.  64),  and 
enables  the  underground  roads  to  be  kept  in  gobd  repair. 

Underground  slate  quarries  afford  examples  of^  very^  various 
methods  of  removing  thick  beds  of  mineral  of  comparatively  little 
intrinsic,  value.  At  Angers  in  France,  where  the  beds  dip  at  a  high 
•aglSy  the  vhdeiground  workings  are  carried,  on.  like  an  open  quarry 


Fig.  76. 


Fio.  79.— A, A, 

pOlsrs  of  slate ; 

B,B^   rubbish; 

C,  Chelate  cham- 

FIg.77.  Pig.  78.  bers.8cale^,. 

under  a  trong  loof  of  slate ;  the  floor  is  continually  being  worked 
away  in  *  stepej  .and'  fn-  immense  open  chamber  ia  left    la  the 


I  OiltoB.  £«c«ww  Ml  iffois^.  v«L  tt.  plsle  sH. 


Festiniog  district  in  North  TTalos  theprindpal  bed,  at  wiit  asit  is 
called,  is  more  than^  100  feet  thick  in  places^  and  the  metliod  of 
workinff  consists  in  making  alternate  pillars  and  chamben  each  M 
feet  to  50  feet  wide  along  Uie  strike  (cross-section  and  plan,  fios  77 
and  78),  The  pillars  follow  lines-of  natural  croes-rending  PF.^Sah 
commonly  make  an  angle  of  25*  to  85*  with  the  direction  of  thadir^ 
The  excavations  are  arranged  in  regular  lines,  and  form  continuoDs 
chambers  extendfng  very  often  JSrom  the  soilaoe  to  the  very  loveat 
working  .A,B,C,D  are  the  original  working  levels.  The  slate  of  tho 
supportfngpillars  is  entirely  lost,  as  theee  cannot  bo  xemoved  with 
safety.  This  method  of  working  requires  a  strong  jod  In  the 
Ardennee^  on  the  contrary,  the  piUars  are  carried  along  indefinitely 
along  the  striko  (fig.  79,  cross^section).  The  slate  in  each.longi- 
iudinal  chamber  is  removed  in  slicee  parallel  to  the  bedding,  and 
the  men  stand  upon  the  rubbish,  n^ich  finally  fills  up  the  chsmbem 
ciompletely. 

Rock-s^t  constitutes  another  important  mineral  which  occurs  in 
the  form  of  stratified  deposits.    The  principal  source  of  the  Cheshire 


represents  part  of  Kanton  Hall  rock-salt  mine.* 
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'«g.  80.  Fig.  81. 

up  advanced  by  making  in  the  upper  part  an  excavation  6  ftet  9 
inches  high,  called  the  rooilna  {a,  fig.  81) ;  and  then  the  lowei 
two-thirds  of  the  part  worked  are  removed  by  blasting  slsnting 
holes.-  ICany  of  the  old  salt  miAes  have  ooUapsedfrom  ^t^akneee  of 
the  roof  or  insufficiency  of  Uie  pillars,  and  have  become  inun<hited; 
the  brine  is  then  extracted  by  pumpins  and  evaporated  for  salt 

In  some  countries,  especially  when  -ue  beds  of  salt  are  impure  cv 
much  mixed  with  day  or  shale,  the  formation  of  briike  is  conducted 

X'  larlv  by  making  a  network  of  drivs^es  within  a  rsctangular, 
^  ticai^  or  circular  area  in  thick  beds  of  saliferous  marl,  and  then 
introducmg  fresh  water  by  pipes,  so  ss  to  form  underground  ponds 
which  gradually  dissolve  the  roof  and  sides.  The  brine  is  orawn 
off  and  either  pumped  up  or  conveyed  by  adits  to  the  surface, 

A  few  worda  remain  to  be  said  about  open  workings*  Soma 
minerals  are  always  obtained  in  this  way ;  others  are  worked  open 
before  regular  underground  mining  begins ;  and,  thirdly,'  it  often 
happens  that  underground  and  surface  work  are  both  carried  on 
simultaneously  on  the  same  deposit  Among  deposits  worked  open- 
cast are  peat,  numerous  kinds  of  stOne,  iron  ore,  cupreous  pyntee, 
lead  ore,  gold-  and  tin-bearing  alluvia,  and  diamantiferous  rock. 

Owing  to  its  soft  *pongy,  and  fibrous  texture,  and  the  fact  of  its 
often  lying  below  the  water-level,  peat  has  to  be  worked  in  a 
special  manner.  Trenches  are  dug  about  a  foot  deep  with  a  sharp 
spade,  which  cuts  out  sods  of  convenient  sixe  for  drying  and  bumii^. 
When  one  layer  has  been.removed  in  this  way,  another  is  taken  o( 
and  so  on.  if  water  is  reached  the  working  can  stiU  be  pursued  by 
using  the  long  spade  {grand  Umchii,  France)  with  a  hanole  of  16  or 
20  feet.     It  cuts  out  a  sod  8  or  4  feet  long  at  each  thrust** 

When  a  depoeit  is  more  or  less  solid  the  workings  are  fraquelitly 
arranged  in  steps,  the  height  and  breadth  of  each  depending  upon 
the  firmness  of  the  rock. 

In  many  cases  the  first  work  consists  in  removing  worthless  rock 
at  tiie  Bumce  {overburden),  and  where  the  undenying  depoeit  ia 
thick  or  very  valuable  it  will  nay  to  remove  a  very  c;reat  thicknew 
of  overburden,  on  account  of  tne  advantagce  of  working  a  deposit 
open.  These  advantages  are— entire  removal  of  the  depoeit  witnout 
loes  in  pillars,  no  expense  for  timbering  or  for  packing  with  rubbish 
or  for  ventilating. or  lighting  the  workinj^s,  better 
ventilation,  easier  supervision,  longer  working  hours, 
lees  danger. 

As  an  example  of  a  large  open  working  may  be 
mentioned  the  great  Penrhyn  slate  quarry  near  Ban? 
gor,  employing  about  8000  hands,  and  worked  by  a 
suoceMion  of  terraces  on  an  average  60  feet  high  by 
80  feet  wide  (fig.  82).  Reference  has  already  been  made  1 
to  the  thick  lead-bearing  sandstone  of  Mechemich, 
which  is  in  part  worked  as  an  open  quarry.  Mokta-el- 
Hadld,  near  Bona  in  Algeria,  and  tne  Rio  Tinto  mines 
in  Spsin,  afford  instances  of  extensive  combined  open  and  imder- 
ground  workings  for  iron  ore  and  cnpriferoos  pyrites  respectively. 

Local  laws  regulating  the  size  of  the  working  areas,  or  daima. 


Fig.  82. 
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owned  by  sepftrato  indiridiialB  or  eompaniei,  ooniidwtbly  affect  fhe 
methode  of  working.  This  u  espedAlly  the  eaae  witii  tiie  diamond 
deposits  of  Sonth  Africa.  The  diamantiferous  rock  at  the  celebrated 
Kimberley  mine  (formerly  called  Colesberg  Kopje)  occurs  in  the 
shape  of  an  elliptical  npright  mass,  the  greatest  unfth  being  about 
830  Yards  and  the  greatest  breadth  about  200  yaros.  The  super- 
Adal  area  is  about  9  acres;  the  mass  extends  downwards  within  almost 
perpendicular  walls  of  shale,  and  is  worked  in  places  to  a  depth  of 
about  '400  feet  The  claims  are  only  31  feet  square,  and  are  more 
than  four  hundred  in  number,  and  these  hare  in  some  instances  been 
subdivided  into  portions  as  small  as  the  sixteenth  of  a  daim ;  but, 
es  at  the  present  time  one  oomjiany  may  own  venr  many  claisis,  the 
number  of  individuallioldings  is  less  numerous  than  formerly  when 
the  limit  was  two  claims.  The  working  is  carried  on  rertic^y 
downwards,  and,  as  the  claims  are  not  all  worked  at  the  same  rate, 
those  that  ^roffress  most  rapidly  are  surrounded  by  perpendicular 
walls  of  neighbouring  claims.  The  shale,  or  n^,  enclosing  the 
deposit  is  constantly  uUing  into  the  huge  open  pi^  and  has  to  be 
cut  away  to  a  slope,  the  expense  of  this  work  being  charged  to  the 
claim-holders  generally  hj^  the  mining  board.  T^e  diamanti- 
ferous rock  is  extracted  by  innumerable  wire-rope  incUnes. 

We  hare  already  referred  to  the  method  of  working  gold-bearing 
alluTia  b^  the  hydraulic  process,  which  has  renderea  such  services 
in  the  United  Stotes  (Gqld,  vol  x.  pk  746).  At  the  same  time  one 
mast  not  be  blind  to  the  evils  of  this  method  of  workini^  which  have 
at  last  necessitoted  logislatire  interference.  Some  idea  of  the  extent 
of  the  mischievous  results  of  hydraulic  mining  will  be  gathered  from 
the  statement  that  one  working  alone,  the  Qold  Run  Ditch  and 
Mining  Company,  for  the  last  eight  years  has  been  discharging  4000 
to  6000  cubic  yards  of  sand,  gravel,  and«boulders  daily,  for  a  period 
of  five  months  each  year,  into  a  tributarr  of  Che  Sacramento.  As  • 
natural  consequence  deposits  are  formed  lower  down  the  river,  ob- 
structing tho  navigable  channels,  rendering  overflows  more  frequent 
and  destructive,  and  causing  valuable  land  to  be  destroyed  by  de- 
posits of  sand.  The  superior  court  of  Sacramento  oounty,  California, 
has  recently  decided  that  the  hydraulic  mining  companies  must 
build  dams  to  impound  the  coarse  and  heavy  dabris,  or  take  other 
efficacious  means  to  prerent  their  being  washed  down  tiie  riven. 

8.  Carriage  or  Transport  of  Minerals  along  the  Under- 
ground  Hoods. — ^After  the  mineral  has  been  broken  down 
in  a  deposit  it  is  necessary  to  pick  out  any  barren  rock  and 
then  convey  to  the  surface  all  that  is  of  Talaa. 

Tho  simplest  and  oldest  method  of  transport  along 
underground  roads  is  carriage  on  the  back^  and  this  method 
may  still  be  seen  at  the  present  day  even  in  oountriee 
where  tHe  art  of  mining  is  generally  highly  advanced. 
Thus,  for  instance^  in  the  little  slate  mines  near  Oochem 
on  the  Moselle  men  and  lads  cany  up  all  the  blocks  of 
slate  upon  their  backs,  walking  upon  steps  cut  in  the  rock; 
ihey  come  up  with  their  hands  upon  the  ground  bent 
almost  double  under  the  weight  of  the  block,  which  rests 
upon  a  thick  pad.  Again,  the  blocks  of  slate  are  still 
carried  on  the  back  from  the  actual  worldng  place  to  the 
nearest  tram-road,  in  the  slate  mines  of  the  Ardennes.  In 
the  Sio^m  sulphur  mines  the  same  method  is  common, 
and  it  is  found  also  in  parts  of  Spain  and  China,  where 
Iwskets  are  used,  whilst  bags  are  employed  in  Mexico  and 
also  in  Japan.  Even  in  England  the  system  still  survives 
in  the  Forest  of  Dean,  where  boys  cany  iron  ore  in  wooden 
trays  from  the  very  irregular  ore-producipg  cavities  either 
to  the  surface  or  to  the  nearest  shaft 

Sledges,  ot  sleds,  enable  greater  loads  to  be  transported; 
but  they  are  not  available  unless  the  conveyance  is  along 
roads  sloping  downwarda  lliey  have  been  largely 
employed  in  coal  mines,  and  are  still  resorted  to  in  some 
colfieries  for  conveying  the  coal  from  the  working  place^to 
the  nearest  tram-road. 

We  next  come  to  wheeled  carriages.  The  simplest  is  the 
wheelbarrow.  Hie  barrow  used  in  Cornwall  at  the  present 
day  Is  not  unlike  that  figured  more  than  three  centuries 
ago  \ij  Agricola.  The  navvy's  barrow  is  more  advan- 
tageous^ but  it  requires  a  wider  and  higher  level  The 
barrow  ruus  upon  the  natural  floor  of  the  level,  upon 
boards,  or  upoA  thin  strips  of  iron.  Oarts  drawn  by  horses 
nay  be  used  in  laige  underground  quaaoieSb  Excepting  in 
epeeial  eases  it  is  aidvisable  to  replace  banowa  by  waggons 
ninniog  apoQ  zail^i    Tha  oldieat  f onn  is  tha  Gfirm&n  iTiuuL 


It  consists  of  a  rectangular  wooden  body,  with  four  wheels^ 
resting  upon  two  boards  as  rails,  and  it  is  kepi  on  tne 
track  by  a  pin  which  runs  between  the  boards. 

Cast-iron  tram-plates  were  introduced  in  the  last  ceutm  v, 
and  were  finally  succeeded  by  iron  rails,  which  are  now  in 
general  use^  though  steel  threatens  to  diisplace  iron  in  this 
as  in  other  departments  of  mining.  Various  forms  of  rail 
are  employed.  The  simplest  is  a  bar  of  iron  set  on  its 
edge  in  transverse  sleepers,  or  fiat  iron  nailed  to  longitudinal 
sleepers.  Small  T-headed  and  bridge  rails  are  not 
uncommon.  In  the  Harz  the  rails  sometimes  lie  on  stone 
sleepers ;  a  hole  is  bored  in  the  stone^  plugged  with  wood, 
and  the  raU  is  nailed  on.  Hie  gauge  varies  from  14  inches 
to  3  feet  or  more ;  20  inches  to  22  inches  is  a  common  gauge 
in  metal  mines.  Arrangements  of  course  have  to  be  made 
for  passing  from  one  Ime  to  another  by  points ;  but  the 
transference  is  frequently  best  effected  by  putting  down  flat 
plates  of  cast  iron,  upon  the  smooth  sur^ce  of  which  the 
waggons  can  be  handled  with  ease  and  turned  in  any  direc- 
tion ;  raised  ledges  guide  the  wheals  into  any  particular  track 

The  form  and  sise  of  the  waggons  running  upon  the  rails 
necessarily  vary  according  to  the  size  of  the  underground 
roads  and  the  manner  in  which  the  mineral  is  raised  in  the 
shaft  In  some  mines  the  practice  exists  of  loading  the 
mineral  in  the  level  into  an  iron  bucket  (kibble)  standing 
upon  a  trolley,  which  is  merely  a  small  platform  upon 
wheels.  This  trolley  is  pushed  (trammed)  to  the  shaft ; 
the  full  kibble  is  hooked  on  to  the  winding-rope  and  drawn 
up^  whilst  an  empty  kibble  is  placed  upon  the  trolley  and 
trammed  back  idong  the  levd,  where  it  is  again  loaded 
from  a  shoot  (mill,  pass)  or  by  the  shovel  The  usual  plan, 
however,  is  to  have  a  waggon,  which  is  tipped  on  coming 
to  an  enlargement  of  the  shaft  (plat,  lodge)  where  the  level 
joins  it  These  waggons  may  be  made  of  wood  or  sheet- 
iron,  and  of  late  years  sheet-steel  for  the  body  and  cast- 
steel  for  the  wheels  have  been  coming  into  favour. 

The  most  modem  system  in  metal  mines  is  to  imitate 
collieries,  and  use  waggons  which  are  drawn  up  in  cages. 
Fig.  83  represents  the  plain  but  strong  waggon  of  the  Van 
mines,  consisting  of  a  rectangular 
body  of  sheet-iron  resting  on  an 
oak  frame^  and  provided  with 
cast-steel  wheels.  The  wheels  are 
loose  upon  the  axles,  which  them* 
selves  run  loose  in  ihe  pedestals. 
Hie  waggon  is  emptied  by  being 
run  on  to  a  **  tippler,"  whidi  enables  it  to  be  completely  over- 
turned with  great  ease.  A  commoner  plan  is  to  construct 
the  waggon  with  a  hinged  door  at  one  end,  and  the  contents 
are  discharged  by  opening  this  door  and  raising  the  body. 

.  The  motive  power  for  tramminff  wsggons  along  the  levels  of 
metal  mines  is  generally  supplied  by  men  or  boys,  though,  where 
large  quantltiss  have  to  be  extracted,  and  where  ihp  roads  ara 
favourable,  recourse  may  be  lud  to  nonies  and  horses  aud  the  various 
kinds  of  mechanical  hauls^  described  in  Coal,  vol  vL  p.  09. 

Trains  of  cars  are  sometimes  drawn  along  underground  railwa^ 
by  locomotives;  they  have  the  graat  disadvantage  of  polluting  the 
air  with  the  products  of  combustion,  and  consequently  they  are  not 
available  unless  the  ventilation  is  very  cood.  A  small  locomotive  of 
S  horssHpower  nominal  itf  used  on  an  18|-inch  track  in  the  adit-level 
of  the  Great  Laxey  mine  (Isle  of  lian),  now  approaching  a  milo  in 
length,  and  ftdl-sised  locomotives  ply  along  tne  adit  of  the  Bio 
Tinto  mines.  Locomotives  worked  dv  compressed  air  imnrove  the 
ventilation  instead  of  injuring  it,  and  are  not  a  source  of  oanger  in 
cases  where  fire-damp  may  be  present ;  but,  except  in  special  cases, 
they  cannoi  b^  worked  so  cheaplv  as  engines  fired  with  coal  Oon- 
veyanoe  by  electric  railroads  underground  has  hardly  gone  beyond 
the  experimental  stsfe,  but  the  renilts  obtained  at  the  Zaukeroda 
colliery  in  Saxony^  snow  that  electricity  can  be  applied  with  pioilt 
in  this  -department  of  mining. 

A  few  instances  of  transport  by  boats  may  still  be  met  with. 
The  boats  used  in  the  underground  canal  f  *  fclausthal  are  81  feet 


A 


Fig.  88. 
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ong  by  4  feet  6  iaobee  wide,  and  %  feet  11  Inohet  deep, 
carries  ff  or  6  tone. 

Where    roads   hare    a  stronff    gradienti    inclined   planes, 
employed,  either  self-acting  if  the  mineral  has  to  be  lowered,  or 
worked  hj  stationary  engines  if  th^  mineral  has  to  be  raiaed 
(see  Coal,  rd.  tI  p.  69). 

9.  Windinfff  or  Ratting  in  iheSha/ts^  with  the  Machinery 
and  Apparatut  rtquirecL — In  speaking  of  the  transport  by) 
ander^ronnd  roads^  we  mentioned  that  the  mixxeral.is  occa-' 
sionally  brought  to  the  surface  on  the  ba^ks  of  men  or  boysw 
In  other  cases  daylight  is  reached  by  adit-levels  provided 
with  railroads ;  but  in  by  far  the  greater  number  of  mines  it 
is  necessary  to  hoist  the  mineral,  and  oft^n  much  rubbish, 
up  vertical  or  inclined  pits  generally  known  a^  shafts. 

In  beginning  to  sink  a  shaft  ^m  the  surface  or  ux 
sinking  a  winse,.  hand-power  i^pUod  by  a  windlass  is 
sufficient.  The  broken  rock  at  the  bottom  of  the  shaft  is 
shovelled  into  a  wooden  or  iron  bucket  (kibble\  which  is 
drawn  up  by  a  rope  passing  round  the  barrel  of  the  wind-* 
lass.  Whdn  a  depth  of  20  or  30  yards  has  been  reached 
it  is  more  advantageous  to  introduce  horse-powor,  and  the 
nsnal  machine  by  irhich  this  power  is  appli^  <»Jled  a  gin 
at  kortMthim,  is  a  common  sight  in  many  inetallif  erous 
districts.  It  consists  of  a  vertical  axis  carrying  a  barrel 
or  drum  8  to  12  feet  in  diameter,  rouhd  wluch  is  coiled 
the  rope^  which  after  passing  over  a  pulley  hangs  down  the 
shaft  The  axis  carries  %n  iron  pin  at  each  end,  the  lower 
one  working  in  a  stone  and  the  Upper  one  in  a  socket  in 
the  span-beam  or  cross-bar  of  Uie  supporting  frame. 
Under  the  barrel  is  a  long  driving  beam  to  whidb  a  horfee 
is  harnessed,  and,  as  will  be  readily  understood,  the  kibbU 
is  drawn  up  or  lowered  down  as  the  horse  walks  round. 
It  is  most  economical  to  have  two  kibbles,  for  then  they 
balance  each  other. 

Where  steam  and  water-power  are  not  available,  a  large 
number  of  horses  or  mules  are  sometimes  harnessed  to 
whims,  and  ore  raised  from  depths  of  200  fathoms.  These, 
however,  are  exceptional  cases;  and,  especially  since  the 
introduction  of  portable  engines^  the  use  of  steam-power 
even  for  comparatively  small  depths,  9tich  as  100  yards,,  is 
daily  increasing.  In  hilly  districts  water-power  is  generally 
at  hand,  and  huge  reservoirs  are  frequently  constructed  for 
storing  the  rainfall,  and  so  affording  an  adequate  and  cpn- 
stant  supply.  It  may  be  utilized  by  water-wheels,  turbines, 
and  water-pressure  engines. 

There  are  three  systems  of  winding  by  steam  or  water- 
power  which  are  in  regular  use : — (1)  by  buckets  (hihbU$), 
baskets,  or  bags  switiging  loose  in  m  shafts ;  (2)  by  boxes 
working  between  guides  {tJkipt,  Oomwall) ;  (3)  by  cages 
carrying  one  or  more  waggona. 

The  backets  an  made  of  wood,  sheet-iron,  or  sheet-steeL  Their 
shape  varieft ;  it  may  be  ronnd  or  elliptical,  straight  in  the  aide 
or  bolging  in  the  middle.  Fig.  84  represents  a 
kibble  made  of  sheet-iron.  When  the  shaft  is 
inclined,  the  side  upon  which  the  kibble  slides 
is  carefully  lined  with  boards  (led-planJks)  resting 
npon  cross  sleepers.  Planks  of  hard  wood  like 
beech  last  longw  and  xeqnire  fewer  repairs  than 
deal  boards,  bi  the  Hars,  poles  fixed  lengthwise 
take  the  place  of  boards,  wnich  are  customary  in 
Great  Britain.  ISren  where  ahaffcs  are  perpen- 
dicular a  lining  of  planks  is  often  put  in  round 
the  winding  compartment,,  unless  the  space  is 
considerable,  and  the  kibble  then  fflioea  up 
smoothly,  and  there  is  less  risk  of  accidents.  A 
mors  modem  system  is  to  use  wire-rope  guides 
for  the  kibble,  which  is  thus  kept  from  swmging  jij-  g^ 

about  Another  advantage  of  this  plan  is  that 
a  light  cage  can  easily  be  substituted  for  the  kibble  and  used  for  the 
ssoent  and  descent  of  the  men.  Hr  Galloway  has  patented  a  method 
ef  i<«Wi»g  shafts  with  wire-rope  guides,  the  upper  ends  of  which  are 
coiled  npon  drums  at  the  surface.  By  adopting  this  expedient  the 
goidoa  can  be  lengthened  as  the  shaft  is  deepened. 

A  word  must  be  said  about  the  actual  loading  and  emptying  of 
the  kibble.  *  Sometimes,  aS  already  mentioned,  the  kibble  u  nu«d 
at  the  woiking  place  or  from  a  ahoot  {past,  Cornwall}  canied^own 


into  the  level,  and  then  conveyed  on  a  trolley  to  the  shsft.  whsn 
it  is  hooked  on  to  the  rope  and  dra^  up.  Hon  ftmnttj  the 
filler  sUnding  in  the  pjorf  loads  the  kibble  with  a  shoSet;  a^d  ia 
order  to  save  t^e  two  ktbUeh  are  often  provided,  one  benur  filled 
while  the  other  is  making  the  journey  to  and  from  the  so^n.  Is 
this  case  it  is  necessary  to  have  some  kind  of  elmiu,  which  viU 
enable  the  kibble,to  b^  readily  detached  from  the  winding-rope,  sad 
quickly  and  secuxvly  fastened  on  again.  On  its  arriving  at  the  ni&et 
the  landsr  seizesvan  eye  or  ring  at  the  bottom  of  the  kibble  br  • 
nair  of  tongs  suspended  by  a  chain,  and  the  rope  LB  now  lowered.  T!u 
kibble  is  thu«  turned  over  and  the  contents  fall  into  a  tram-waooa. 
The  inconveniences  of  this  method  of  winding  are  «wn«^*niMf. 
especially  in  inclined  shafts  where  the  direction  and  amount  d 
the  inclination  are  not  constant.  There  is  great  wear  and  tear  of 
the  bed-plank  and  casing-boards ;  and,  unless  constant  attentioB 
is  paid  to  xepair%  plaoes  are  worn  out  where  HSm  kibble  catekei, 
eausinft  the  rope  to  break.  The  fall  of  a  kibble  and  its  oooXiMt* 
not  only  does  much  damage  to  the  shaft,  but  idso  is  a  source  cf 
danger  to  the  men.  The  introduction  of  boxes  (siHpt)  wnridag 
between  ffuidea  or  conductors  w^  therefore  a  dedded  step  id 
advance,  for  the  system  allows  the  winding  to  be  carried  on  witk 
less  friction  and  witb  greater  rapidity  and  safety.  The  gnidee  sx« 
often  made  of  pitees  of  timber  (like  r,  fig.  53)  bolted  to  the  eid- 
pieces  and  divioings.  Jt  is  only  in  perpendicular  ahafta  thatgoido 
made  of  wire-rope  or  kon  rods  can  be  kpplied.  The  skip  is  a  box 
of  rectangular  section  made  of  sheet-iron  or  sheetrsteel,  with  s 
sloping  bottom,  and  provided  with  a  hinged  door  cloeed  by  a  bolt  (at 
discharging  its  contents.    Fig.  85  ^  shows  how  the  skip  runs  apoa 


Fig.  85. 

the  guides  by  means  of  four  cast-iron  or  (better)  esit-stsel  wkeek 
In  an  Inclined  shaft  the  guides  sometimes  have  iron  rails  Isid  m 
them  so  as  to  diminish  the  wear.  "Some  of  the  akipe  in  Cwnevll 
are  made  to  hold  as  much  as  a  ton  and  a  half  of  tin-bearing  roek 
The  skip  is  filled  with  a  shovel  ^y  a  man  stsndinff  in  the  plat,  bat 
a  better  plan  is  to  arrange  shoots  leading  from  Jaige  hoppen,  » 
that  the  ore  can  be  made  to  run  in  without  any  shovdling.  Tke 
skip  is  sometimes  tilted  completely  over  instead  of  bdng  emptwd 
by  a  hinged  door ;  this  arransement  ia  in  use  in  some  of  the  G«nBui 
mines,  imere  the  skip  is  made  of  wood,  and-ia  guided  en  each  ad* 
by  two  pins  or  rollen  running  between  twd  oondueton.  Wh«n 
the  skip  has  reached  the  surface  two  catches  are  made  to  supp^t 
the  lower  rollers,  whilst  the  upper  ones  pass  through  openings  ia 
the  front  guides,  and  the  skip^  tumifig  upon  the  lower  one^  ii 
tipped  over  and  so  emptied. 

The  most  satisfactory  system  of  winding  is  by  cages :  there  is 
less  handling  of  the  mineral,  and  the  hoisting  proceeds  at  far  greater 
.speed.  This  system,  which  is  almost  univenal  in  collieries  it 
employed  also  for  working  deposits  of  other  minerala,  and,  thoa^ 


I  Noissonet,  ilfMMte  dm  Mimm,  ser.  «,  voL  iL,  18^8,  p)ate  vn. 
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In  Ttin-Biainc  tiM  aUp  and  Ubkk  •tQl  pifnCI  In  Xiq^Mid,  Hm 
3]iaiMg«rsanMgiiiiiiiig  tortoognSn  tht  ■dvutam  of  tlM  cm  and 
«lixip<^«ir  zaiiiM  with  mon  modMrn  apnUuMts  tJuui  baye  hitlierto 
"hetn  oostonanr.  Tb«  ofM  nitd  in  th«  aivM  «n  tlit  Oomstoek 
lode  an  rwj  Ui^t  and  dmnla  in  oonatnetion,  aa  will  bt  aten  from 
tg.  ML    Tha  mgt  in  faot  is  a  loan  ttmhar  platfana^  5  frat  by  4, 


no.  86.— Cage  wed  ia  Comstook  Lode. 
icstiiv  an  Iran  ban  •,  and  aapported  bj  Iran  rode  on  eaob  ride. 
It  is  proTidad  with  a  ueet-inn  bonnet  to  proteot  fba  men  if  ther  are 
';  ioside,  and  alao  with  aafoty  eatobes  i,  t,  wbioh  oome  into  play  if  the 
:  rape  b>eabT  The  band  layen  k,  k  at  tha  anda  of  tha  eage  taiae  np 
Uoohs  whieh  keep  the  oar  in  ita  plaoedorinff  the  aaoant  or  deeoent ; 
g,gaK  gnides  for  the  end  af  the  eroeebar  I"}  <^  bar  working  teeth 
tfi  by  laraia;  /,  "ear"  or  "ahoe"  embiadng  the  goide-zod  in 
shaft  ;  r,  lifting  bar  ;  §,  atrong  spring. 

The  moot  important  detaila  oonoeniing  the  nae  of  aagaai  ivpee^ 
and  other  hoisting  ai»plianoea  aooh  as  pulley^  poUey-l^ameat 
detaohing  hooka,  and  winding  en^es,  haye  already  oeen  set  forth 
in  the  artiole  Coai«  toL  tl  p.  44;  and  it  ^  therefore  needless 
to  rep«at  theee  partionlara,  sepedally  as  the//t  of  winding  mineral 


to  repeat  theee  parnonJara,  sepeoially  as  the /i 

oheaply,  speedily,  and  safely  baa  been  oarri^  i  to  a  ikr  mater  pitch 

of  perfection  in  ooUieriee  than  in  the  mig^  ^  of  metu  mi 


is  'often  eonTenient  to  ilz  winding  e&i^  ^'undetgronnd  for  the 
pnrpoee  of  ainking  ahafta  and  winie%  ai'  t  drire  tham  bj  eom* 
prsased  air  bronght  down  in  pipee  tnm  tha  aor&oe. 

The  Koene  mtem  of  winduij^  which  appeara  to  bo  Tiewed  with 
fkToor  on  the  Continent^  oonairts  in  baring  what  Is  praotically  an 
eadleos  rope  with  one  luge  aheoTe  orer  the  ahaft^  in  the  plaoe  of 
the  two  dnimsL  There  are  two  cagea,  and  the  rope  below  them 
aots  as  a  oonntarbalanoe,  eo  that  the  load  la  nniform  thron^ont 

The  moat  norel  hoisting  apparatus  is  that  of  M.  Blanohet  (OoAi^ 
yoL  yi.  p^  76),  which  baa  now  been  regularly  at  work  in  the  Hot- 
tingner  shaft  at  Bpinao  in  Franoe  for  the  laet  aix  yeaza.  11 
Blnnohefs  method  consiata  in  ibtin|[  in  the  shaft  a  large  pipe  in 
which  is  armnged  a  piston ;  from  thia  ia  sospsnded  a  as«e  carrying 
wttgnonBL  By  exhansting  the  air  aboye  tne  pi«ton  vm  load  & 
craZoaUy  fBraed  np  by  the  atmoapherio  pressure  bebw  it  The 
Hottingner  shaft  ia  660  yards  deep,  and  tlM  pipe  is  6  fret  6  inchee 
in  diameter,  made  up  of  a  soooesaion  of  oyiinden  of  aheet-iion 
aboat  AJneh  thick  and  4  feet  4  inchee  hi|^  Joined  by  flanges  and 
bolts.  The  465  rinse  composing  the  long  ^pe  weigh  altogether 
418  statnte  tone.  The  cage  baa  nine  decka,  and  arrangementi  are 
mode  for  unloading  three  at  a  time ;  each  waggon  holds  half  a  ton, 
so  that  the  total  uaef^  load  is  4|  toni  The  spsed  of  hoisting  Is 
20  fbet  per  second.  If  two  hoiating  pipee  are  oonneoted  the  dead 
\7eightB  may  be  made  to  balance  each  other,  and  the  power 
Teqnired  ia  eimply  that  which  ia  neceosa^  to  oyercome  the  weight 
of  the  nsefU  loaa  All  tiie  men  prefer  the  pneumatic  hoist  to  the 
ordinaiT  csgs  for  descending  and  ascending  the  min«^  and  are 
TMularly  lowered  and  raiaed  by  it  The  adyantagea  claimed  by  IC. 
Blanohet  Car  thia  system  are— (1)  the  poealbililnr  of  hoistinff  from 
depths  at  whieh  rope-winding  would  no  longer  U  praotfteabia ;  (2) 
getting  rid  of  the  costly  ropee  and  dangem  oonneoted  with  lope- 
windlnff ;  (8)  better  ntiiiatiott  of  the  en^ne  power;  (4)  improye- 
mont  of  the  yentilation  and  diminution  of  the  amount  of  fire-damp. 

10.  Drainage, — The  mineral  haying  been  laiaed  to  the 
suifaoe^  the  tiksk  of  the  miner  might  appeer  to  be  at  an 


end;  but  thia  is  not  the  eaae,  for  it  ia  further  neeesaaiy 
that  he  shonld  keep  his  mine  free  from  water  and  foul 
air.  These  two  indispensable  operations  of  draining  and 
Tentilating  frequently  require  speciid  appliances  which  add 
considerablj  to  the  genei^  oost  of  mining. 

In  all  eases  where  it  ia  possible,  endeayours  should  be 
made  to  keep  the  water  out  of  a  mine^  so  as  to  saye  the 
expense  of  pumping  it ;  and  the  method  of  putting  in  a 
watertight  lining  (iMniff)  in  a  shaft  has  been  already 
deacribed  (Ooai^  toI  yi  p.  62).  When  large  streams  of 
water  happen  to  be  intersected  by  underground  work- 
ings, and  threaten  to  oyerpower  the  ayailable  pumping 
machinery,  or  when  it  is  adyisable  to  saye  the  expense 
of  draining  abandoned  workings,  the  entry  of  this  water 
into  the  mine  may  often  be  preyented  by  stoppings, 
called  dam$,  constructed  of  timber  or  brickwork. 

In  spite  of  all  precautions,  the  miner  generally  has  to 
oontend  with  water  which  percolates  into  the  workings. 
Four  methods  of  getting  rid  of  this  water  are  ayailable, 
yis.,  adits,  liphons,  winding  machinery,  and  pumps. 

An  adit,  day-leyel,  or  sough  ia  a  nearly  horisontal  tunnel 
with  one  end  opening  at  the  surface,  allowing' the  water  to 
drain  away  naturally.  In  hilly  countries  mines  are  often 
worked  entirely  by  adits,  and  eyen  when  a  mine  is  deepened 
below  the  drainage  leyel  the  utility  of  the  adit  is  still 
threefold : — it  lessens  the  quantity  of  water  which  tends 
to  percolate  into  the  lower  workings ;  it  lessens  the  depths 
to  which  the  water  has  to  be  pumped ;  and,  by  furnishing 
a  certain  amount  of  fall,  it  enables  water  to  be  applied  as 
power.  On  account  of  these  important  adyantages  some 
yery  long  and  costly  adits  haye  been  driyen  for  the  purpose 
of  aiding  the  miners  in  certain  metalliferous  districts. 

Thus  in  the  Hars  the  Emeat  Anguatus  adit  ("Ernst  August 
StoUn  *)  has  been  driyen  a  distance  of  nearly  6^  miles  into  the  Elaua- 
thai  district  The  total  length  of  the  adit,  including  the  branches, 
ia  no  lees  than  14  milea.  It  intereects  many  of  the  lodes  at  a  depth 
of  npwarde  of  400  yards  from  the  surface.  The  totsl  cost  of  &ia 
adit  ii  estimated  at  £85,600. 

Another  long  edit  is  the  celebrated  "Bothsch&nbermr  StoUn,** 
which  nnwaters  some  of  the  meet  important  minea  at  Treiberff  in 
fiazony.  The  length  of  the  main  or  trunk  adit  is  more  than  8|  muee ; 
the  mdient  of  the  greater  part  of  it  is  only  1  *18  inch  in  100  yatda. 
The  oranohee  of  this  adit  amobs  the  minee  are  more  than  16  miles 
in  length,  so  that  the  total  length  of  the  main  adit  with  ita 
branohea  amounts  to  nearly  26  milea.  Many  of  the  minea  are  now 
drained  naturally  to  a  depth  of  260  to  800  yards.  The  cost  of  the 
main  tunnel  waa  £869.884,  or  nearly  £24  per  yard,  but  thia  inclndea 
the  cost  of  eight  ahafta,  heaTy  expensee  for  pumping  from  theee 
ahafta,  the  walling  of  the  adit  for  I  mile,  and  all  general  expenaea. 
The  lengUi  of  time  occupied  in  driving  this  adit  was  thirty -three 
years.  The  "  Kaiser  Joeef  II.  ErbetoUn  "  in  Hnngari  is  another 
remarkable  mining  tunnel,  which  was  commenced  In  1782,  and  com- 
nlotwi  in  1878  at  a  total  ooat  of  4,699,000  florins.  It  is  10|  miles 
in  length,  extending  from  the  valley  of  the  river  Oran  to  the 
town  of  Schemniti,  where  it  intereecta  the  lodee  at  depths  varying 
f^m  800  to  600  yards  according  to  the  contour  of  the  surface. 

In  Cornwall  the  Great  County  adit  was  driven  for  the  purpose 
of  relieying  the  Owennap  minee  of  their  water,  and  it  was  pushed  on 
nearly  to  Redruth.  This  adit  difTera  from  the  great  woriis  under- 
taken in  Germany  by  the  fact  that  it  commencee  In  the  mining 
district,  and,  though  the  length  of  all  the  drivagee  amounta  to  more 
than  80  mUee,  the  water  from  the  most  distant  mine  doee  not  run 
more  than  about  6  mUes  before  reaching  daylight  The  average 
depth  ia  only  70  or  80  varda  from  the  eurfaoe.  In  fact  this  great 
adit,  though  a  work  of  great  utility  when  the  Gwennap  district 
waa  in  a  flourishing  ooncution,  is  merely  a  network  of  oomparatively 
ahallow  drivagee,  often  alons  the  lodee  themselves,  among  the 
minee,  and  therefore  for  boldneea  of  execution  cannot  for  one 
moment  be  compared  to  the  great  Sohemniti^  Freiberg,  and 
Elausthal  draina^  tunneb  which  have  just  been  mentioned.  Tha 
Blackett  Level  u  Northiunberland  is  an  adit  which  baa  been 
driven  a  diatance  of  about  4{  milee,  and  it  will  have  to  be  extended 
about  S  miloe  ftirther  before  reaching  AUenheada.  Ita  denth  tnm 
the  aurface  at  this  place  will  be  about  200  varda 

The  main  part  of  the  Halkyn  tunnel  m  Ilintahire  is  S  milM 
1256  yards  in  length,  and  the  branch  driven  out  to  Rhoeeemor 
mine  intereeoted  ue  vein  at  a  distance  of  809  yirds,  making 
a  total  of  about  8|  milea  The  greateet  depth  from  the  auiiaoe 
la  280  yarda^  and  the  aveiage  depth  in  Halkyn  Mountain  about 
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215  yardt.  The  length  and  depth  of  this  adit  are  not  remarkable; 
but  the  great  quantity  of  water  oiachaiged  is  a  point  of  considerable 
interest  and  unportanoe.  It  u  eetimatod  that  this  adit  is  now 
disehaiging  16  million  gallons  or  66,000  tons  of  water  in  twenty- 
four  hours,  although  the  outflow  is  purely  natural,  for  no  mines 
si^e  pumping  water  into  it  It  is  now  easy  to  understand  that 
fht  Bhoaesmor  mine,  thoujgh  provided  with  ^werful  pumping 
machinery,  was  unable  to  cope  with  the  springs  it  encountered. 

In  the  United  States  the  famous  Sutro  tunnel  is  an  adit  of  which 
the  main  branch,  4  nules  in  length,  reaches  the  great  Comstock  lode 
in  Nevada  at  a  depth  of  1700  feet  The  total  cost  of  this  tunnel, 
which  was  completed  in  nine  years,  is  estimated  to  have  been 
|Kr,0O0,00O.  The  quantity  of  water  running  out  daily  in  1879  was 
12,000  tons,  at  a  temperature  of  128*  Fahr.  at  the  mouth  of  the 
tunnel.  All  this  water  m&t  otherwise  have  been  pumped  to  the 
surface  at  a  cost  estimated  at  $3000  a  day.  The  obetaclte  to 
progress  were  very  great:  not  only  was  the  heat  extreme,  but 
sweUing  ground  was  encountered  which  snapped  the  strongest 
timber.  Ilianks,  however,  to  the  untiring  energy  of  Mr  Adolph 
Sutro,  the  difficulties  were  at  last  successfully  overcome,  and  this 
great  work  will  lon^  remain  as  a  monument  to  his  foresight,  skill, 
and  patient  pertinacity. 

The  Atlantic-Pacific  tunnel,^  which  was  commenced  in  1830,  will 
pierce  the  heart  of  the  Rocky  Mountains  under  Grey's  Peak, 
Colorado.  It  is  being  driven  from  both  sides  of  the  watershed,  and 
will  have  a  total  length  of  4$  miles  from  end  to  end. 

Siphons  have  been  used  for  anwatering  workings  in 
special  cases ;  but  of.  course  they  will  not  act  unless  the 
barrier  over  which  the  water  is  raised  is  very  decidedly  less 
than  SS  feet. 

When  workings  cannot  be  drained  by  tunnels  or  siphons 
it  is  necessary  to  raise  the  water  mechanically,  either  to 
the  surface  or  at  all  events  to  an  adit  through  which  it 
can  flow  away  naturally.  If  the  amount  of  water  is  not 
too  considerable,  it  is  often  convenient  to  use  the  winding 
machinery  and  draw  up  the  water  in  special  buckets  {toater- 
barrels)  or  tanks.  The  bucket  may  be  tilted  over  on  reach- 
ing the  surface,  or  it  may  be  emptied  by  a  valve  at  the 
bottom.  This  means  of  raising  water  is  often  adopted 
^hile  sinking  shafts,  when  it  may  be  desirable  to  wait  till 
the  whole  or  a  portion  of  the  i^aft  is  completed  before 
putting  in  the  final  pumping  machinery. 

Hie  varieties  of  pumps  used  in  mines  are  numeroua.  In 
small  sinkings  hand-pumps,  either  direct-acting  or  rotary, 
ni!ay  be  applied ;  steam-jet  pumps  on  the  principle  of  the 
Qilard  iigectors  are  also  used ;  and  pulsoraeters,  though 
requiring  a  large  expenditure  of  steam,  have  the  advantages 
of  being  quickly  fixed,  of  occupying  little  space,  and  of 
working  with  sandy  or  muddy  water.  They  are  c&pable, 
therefore,  of  rendering  great  services  in  special  cases. 
When  we  come  to  the  definitive  machinery,  erected  in 
large  mines  of  considerable  depths  we  find  that  the  pre- 
vailing types  of  pumps  are  few.  They  may  l>e  classified 
as  follows  : — (A)  lifting  and  force  pumps  worked  by  rods 
in  the  shaft  actuated  by  wind,  water,  or  steam  power ;  (B) 
force-pumps  at  the  bottom  of  the  shaft  worked  by  steam, 
compressed  air,  or  hydraulic-  pressure. 

A.  In  describing  the  first  method  we  have  to  consider,  the  motive 
power,  the  rods,  and  the  actual  pumps  themselves. 

Windmills  have  the  diaadvanta£|e,  which  is  often  fatal,  that  the 
power  is  not  constant.  Bv  eroctinff  sh  auxiliary  steam-engine, 
which  can  bo  sot  to  work  if  wind  faus,  this  evil  is  overcome  ;  and 
at  the  Mona  mines  in  Anglesea  a  windmill  ^  amps  up  water  from  a 
depth  of  80  fathoms  at  the  rate  of  upwards  of  90  eallons  per 
minute.  As  the  site  of  the  mine  w  breezy,  thero  is  wind  enough  to 
work  the  mill  about  one-half  of  the  time.  * 

Water-power  was  for  a  long  period  the  principal  agent  employed 
is  draining  mines,  and  it  is  still  of  the  greatest  utility  in  many 
districts,  reservoirs  being  constructed  to  collect  and  store  the 
rainfalL  Some  idea  of  th6  scale  upon  which  these  works  an 
conducted  will  be  gathered  from  the  following  figures  rolating  to 
the  Hars  mines.  In  1868  there  were '  "  sixty-seven  reservoirs 
covering  an  area  of  604  acres,  and  having  a  storage  capacity  of 
886,000,000  cubic  feet"*    The  total  length  of  the  various  leats. 


raosi,  and  other  water-coiUMib  including  the  six  principal  adits,  is 
about  170  statute  miles.  The  net  power  extracted  is  reckoned  at  1870 
horse-power,  but  Jess  than  one-fourth  of  this  is  used  for  pumpine.  • 

Water-power  is  applied  to  pumping  machinery  by  water- wneeU, 
turbines,  and  ntarv  or  non-rotary  water-pressuro  engines.  Except- 
ing the  case  of  the  latter,  the  rotary  motion  has  to  be  oonverted  into  a 
reciprocating  motion  by  a  crank ;  and  furthermon  with  turbines  the 
speod  must  be  reduced  very  considerably  by  intermediate  gearing. 

Overshot  wheels  are  the  commonest  prime  movers  when  pumps 
are  worked  by  water-power ;  water-wheels  are  frequenQy  constructed 
40  or  50  feet  in  diameter,  and  at  the  Great  Laxey  mine,  in  the  Isle 
of  Man,  one  of  the  wheels  is  no  less  than  72  feet  6  inches  in  diameter 
and  6  feet  in  the  breast  The  power  is  conveyed  fh)m  the  water- 
wheel  by  a  connecting  rod  to  a  bell -crank  {bob)  placed  over  the  shaft ; 
and  when,  owing  to  the  contour  of  the  grbuna,  the  wiieel  has  to  be 
placed  at  a  distance,  it  is  connected  to  the  bobl^  the  so-called^ 
rods,  made  of  wood,  bars  of  iron,  or  wire-rope,  travelling  backwuds 
and  forwards,  and  supported  by  pulleys  or  oscillating^  upright  beams. 

Water-pressuro  engines  have  the  advanta^  of  being  able  at  once 
to  utilise  any  amount  of  fall,  and  those  which  aro  direct-acting  can 
be  applied  immediately  to  the  main  rod  of  the  pumps. 

Steam,  however,  is  the  power  used  jmt  soKelUnet  in  draining 
mines ;  indeed  the  first  applications  of  steam-power  wero  made  for 
this  purpose,  and  Watf  s  great  inventions  owed  their  birth  to  the 
necessities  of  mines  which  could  no  longer  be  drained  by  the  water- 
'power  at  their  command. 

The  principal  tvpe  of  engine  is  that  known  as  the  Cornish  engine, 
which  is  a  single-acting  condensing  beam  engine  workine  ex- 
pansively. Its  mode  of  action  may  be  briefly  described  as  follows. 
The  steam  is  let  in  at  the  top  of  the  cylinder  and  presses  down  the 
piston,  which  is  connected  with  one  end  of  a  large  beam,  whilst 
the  main  rod  of  the  pumps  is  attached  to  the  other.  When  tho 
piston  has  completed  its  course  the  equilibrium  valve  is  opened 
by  a  cataract,  and,  the  pressuro  on  both  sides  of  the  piston  being 
now  equal  the  weight  of  the  pump  rods,  or  rather  the  excess  of 
their  weight  over  that  of  the  counterbalances,  causes  them  to  drop 
and  force  up  the  water  from  the  mine  by  means  of  the  plungers, 
which  will  be  described  immediately.  Double-acting  rotary 
encdnes  working  the  pumps  by  cranks  may  also  be  met  with. 

The  rod  in  tiie  shaft;  known  as  the  main  rod  or  spsar  rod,  is 
nsuallv  made  of  strong  balks  of  timber  butted  together  and  con- 
nected by  strapping  pkUss  fastened  by  bolts.  It  servos  to  work 
either  liftiug-pumps  or  fone-pumps,  or  both. 


^  Mining  and  Sdtntifie  Prsss,  San  Frandsco,  1882,  vol.  xlv.  p.  241. 

*  "  Notes  on  the  new  Deep  Adit  in  the  Upper  Hars-lfines,"  by  H, 
Bauerman,  JUport  qf  ths  Miners'  Association  qf  OonnoaU  tmd  Down' 
Mrs,  1869,  p.  21. 


Fig.  87.  Fig.  88. 

The  lifting-pump,  or  drawing  lift  (fig.  87),»  consists  of  the  wind- 
boro,  the  daok-piece,  the  clack-seat  piece,  the  working  barrel 

*  Michell  and  Letcher  on  *'  Cornish  Mine  Drainage,"  Fortif-Tkird 
AwnwU  JUpot%  qf  Me  Bjvgoi  Oomwall.Polgtoduiis  JSf^djf,  p.  21L 
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■anBovntad  br  pnmpi,  and  tht  Vnoket  vitii  Hi  lod.    Tha  wbola 
voika  lika  any  ordUuurr  pump,  and  naads  no  apadal  exphnatkm. 

Tha  foroe-pump  oaed  in  minaa,  known  aa  the  plnngar-pnmp^ 
ouuiati  of  a  aoUd  piatdin  ( Wtm^ar)  (fie.  88)^  worldng  thioagh  a 
atnfflofbox  in  a  pomp  atandlng  on  tba  U-piaea.  TUa  haa  a  Yalra 
whioh  oommnnioataa  with  tha  windboft  saating  in  tha  ciatam. 
Abora  tha  H-pieee  ooBMa  tha  dccr^-pieea  with  asothar  valrau  and 
than  a  aariea  of  pipea,  maraUjr  of  eaat  irqn,  hnt  ooeaaloBallj  of 
wionght  iron,  oonaUtating  tha  eolnnin.  Tha  npward  motion  of 
the  ^nngor:  whioh  ii  attacnad  tio  the  main-rod,  eanaea  an  inflow  of 
water,  wSich  ia  foread  into  tha  oolnmn  whan  tha  plunger  deaoenda. 
It  ia  uMial  to  fix  a  drawing  lift  at  tha  bottom  of  the  ahaft,  which 
raiaea  the  water  into  a  lint  datam,  aad.thenoe  a  nlunger  foreea  it 
into' a  aaoond  oiatarn  aome  60  yarda  ni^her  np;  and  it  ia  eontinualljr 
foroe4  np  from  datem  to  datem  until  it  mohea  tha  adit  or  the 
iurfaoa. 

'There  are  nnmerooa  important  mattara  iThich  require  apedal 
attention,  anch-  .aa  tha  Talve^  catchea,  Balanoe-bob^  ff^^^ 
arranfamenta-  for  the  rod  in  inclined  ahaf ta,  the  Y-boba,  fend-ofl 
boba,  and  running  loopa,  wh|oh  fiare  |y»  be  need  .when  there  are- 
benda  in  the  ahaft;  but  apace  will  not  permit  of  more  than  mere 
mention  of  theee  detaila. 
,  Such  th<n  ii  the  atandaid  anangement  worked  by  ateam  or 
water  power  for  pumping  from  minee.  The  great  advantage  of  the 
aptem  ooni^ata  m  the  empbyment  of  tha  plunger,  becanaa  it  ia 
amiply  naoaMa'Ty  for  tha  mafrhine  to  laiae  a  weight  alightlT  greater 
than  that  oC  the  water,  which  ii  forced  up  afterwarda  oy  tna  down^ 
atroke  of  the  roda.    Laaka  are  readily  dlacoyeied,  and  the  ataflt&g* 


box  can  be  eiaily  aorewed  np  aa  .the  packing  weara ;  thia  ia  one 
great  zeaaon'of  tha  anperioi^  of  the  plunger  compared  with  a 
|daton  working  in  a  bamL 
Tl|a  TOodiftcationa  of  thia  ayatam  relate  mora  to  the  englnea  am- 


^S, 


red  than  to  the  actaal  pmnna  themaelTca. 
'm  cylinder  of  the  Onviah  ai 


Lancina  ii  aometimea  leTaraad  and 
atanda  over  the  ahaft  the  main  na  bainc  attached  direetlT  to  the 
piatonl    lliii  type  cC  enginai,  known  aa  ue  Bull  engine  m  Com 


cjrli   ... 

tha  main  rod  and  pnmpa  {pit-work)  and  machinery  generally,  aa  the 
Initial  Telocity  of  the  piaton  ia  amallar  and  the  engine  atarti  with 
laai  Jack.  Tha'  ^^Undara  are  placed  aide  by  aide  op  one  abota  tha 
other. 

Klay,  of  Bonn,  haa  oonatnotadanginea  00  the  Wodf  ayatam  with 
ataam  aoting  oh  Doth  aidaa  of  tha  piatona.  Ho  makee  the  ezoeaa  of 
the  waijpht  of  the  rod  orw  that  of  the  counterbalancea  anifioient  to 
raiaa  ouy  half  the  weight  of  the  water  and  tooreroome  thefriotion; 
and  then  in  tha  deaoending  atroke  tha  ateam  aota  on  tha  top  of  th« 
piaton  and  ao  nukkee  mpfor  tha  inaufficiency  in  force  of  the  loda. .  Aa 
tha  ataam  loti  on  both  aidee  of  the  jiaton  the  aame  amount  ii  con- 
aumed,  it  ia  true,  but  a  amaller  cylinder  wiU  do  the  work,  and  the 
original  coat  of  tiie  ensina  ia  leaeened.  The  aame  engineer  o^  late 
ysbra haaiAt  up  aeroilpuitiping enxinee  in  Belgium,  Germany,  and 
Trance  of  SO  to  660  horto-power,  with  a  fly-wheelwhich  aerree  aimply 
to  regulate  the  atroke  of  the  piaton,  eo  uiat  the  orank  alwaya  atopa 
before  or  after  the  dead  point  till  the  cataract  atarta  another  atroke. 
The  anginee  are  donble-actins;  with  two  cylindera  and  beam.  The 
adTantage  of  working  with  the  fly-wheel  ia  that  the  main  rod  and 
pumpa  are  aet  in  motion  without  the  ix^nrioua  Jerk  unaToidabla 
with  a  Comiah  anfine  worked  at  a  hif h  rate  of  ezpanaion. 

H..  Guinotta,  ue  well-known  Belgian  engineer,  alao  adopta  a 
flr- wheel,  and  the  enginea  he  haa  erected  at  Mariemont  and  elae- 
where  are  ainffle-acting  rotary  enflinea  with  one  cylind«r.  The 
peculiarity  of  the  fly-wheel  ia  that  he  can  weight  it  in  anyway  he 

«i ^^  Ym  ao  oTWoomaa'the  difficulty,  which  oocura  in  other 

wacertain 
beginning 
the  Talrea 
.  w  -  Jtoppagea.     In 

order  to  make  the  main  rod  act  by  trtiction  onlv  and  not  oompreeaion, 
whioh  may  be  adviaable  with  iron  roda,  the  plungen  are  aometimee 
nreiaed ;  whilat  Kraft  of  Seraing  haa  introduced  the  Kittinger 
jiump^-  which  conaiati  of  a  hollow  moring  plungar  with  a  Talre  inaio^e, 
and  «  plunger  caaa-  abore  it  woridng  over  a  noUow  fixed  plunger. ' 
B^  thia  arrangement  both  the  up  and  the  down  atroke  of  the 
eiuine  eaitae  water  to  be  foroed  up;  and  thia  pump  ia  uaed  with 
a  oonble-acting  rotary  engine. 

B.  We  muit  now;  apeak  of  the  aeoond  daaa  of  pumpa,  -ria.,  foroe- 
oompa  .worked  by  ateftm,  water-power,  or  compreaaed  air  at  the 
bottom  of  tha  ahaft 

The  "Btaam  pumpa  pn  of  Tary  Turioua  deeoriptiona,*  but  they 
moatlyoonaiat  of  one  or'  two  plun^^,  or  rama,  aet  hi  motion  by  a 
rotary  or  a  non-rotary  engine^  which  may  or  may  not  work  with 


^  Midhia  and  Letcher  on  "  Comiah'  Mine  Drainage,"  roHf  Third 
Aiuiual  JUportqfth$  Jtoyml  OomwaU  PolfUehnia  AeOfy.  p.  Sll. 
»  BCkphaa  MicheU,  JfiM  Vrmtmage,  London,  1881. 


ezpanaion  and  oondenaation.  Jhe  plunger  or  ram  ia  genenlly. 
fixed  directly  on  to- the  piaton.  and  woxka  in  .the  aame  fine,  con- 
aequantlT  the  power  ia  tranamltted  to  the  plunger  with  the  leaat 
BMaible  Joaa.  The  water  ia  forced  up  the  ahaft  in  one  long  column. 
Xnginee  and  pumpa  of  thia  Und  are  eaaily  kept  in  order;  all  tha 
paita  are  readily  acceaaible.  Tha  miner  ia  able  to  diapenae  with  the 
neaTy  beam,  the  maaaire  cnj^^-honae,  the  lonf  mam  rod  and  ita 
oonnexiona  and  boba,  the  Tanona  datema  and  pmngera,  and  inatend 
he  haa  a  compact  and  eaaily  anparviaad  machine  and  a  aimple  lino 
of  pipee  takmg  up  but  little  apace  in  the  ahaft;.  the  pump  caxr 
therefore  be  erected  and  -aet  to  work  very  ^taickly,  and  thia  ia  a 
matter  of  the  utmoat'  importance  in  emergenciee.  It  ia  true  that 
theee  dlreot-acting  ataam-pompa,  aren  when  worked  by  a  compound 
engine^  canae  a  greater  bonaumpdon  of  cptl  than  tha  Comiah  engine; 
but,  aa  a  aet  ofl^-'there  ia  the  economy  in  first  coat  erection,  and 
tmalxa  which  haa  led  to  their  adoption  more  eepedally  in  oolUeriea. 
The  ateam  ia  generatad  by  boilarB  nndeiground,  ocia  oonyeyed  from 
the  aurface  in  weU-jacketed  pipeai 

U  natural  water-powaria  arulabla  Wfiter-preaaura  enginee  working 
the  pluhger  directly  are  Often  amployvd^  mna  indeed  auSwater-power 
may  be  created  artifidaUy  for  uae  In  workings  where  Bt«un-power  ia 
objectionable  on  46oount  of  the  heat  There  are  other  reaaona  too 
for  einploying  water  for  trahamitting  power ;  where  the'  length  of 
the  roda  ia  Tery  sreat,  and  the^have  to  bo  worked  quickly,  ^ere  ia 
a  great  liability  m  breakagea;  morder  to  orercome  thtfke  oifficultiea 
at  the  minee  on  tha  Oomatook  lode^  Mr.  Joaeph  lfoore*naea  a  ateam- 
eogine  at  tha  audhoe  to  Voik  an  hydmulio  accumulator,  aAd'then 
by  pipea  conveya  the  water  under  praaanre  to  hTdraulic.  en^nee 
working-  plungera.  Theee  are  fixed  at  SiOO  feet  from  the  *  aurface, 
and  force  the  ^tar  in  one  column,  818  feet  hi^,  to  the  lerel  Qf 
the  Sutio  tunneL  The  exfaanat  water  ia  retuinM  to  the  sdrfoce  in 
pipea  and  uaed  orer  again.  Tha  pumpa  are  now  taiaing  1600  to 
1700  gallona  per  minute. 

Wmtc  compreaaed  air  ia  being  supplied  to  a  mine  for  drilling 


ally  large  pumpa  raiaing  oonaidakable  quantltiea  6fwater  are  worked 
in  thia  way, 

11^  TmiOaiioH  mOL  Lighting.'—l!h»  oompoution  of  ihe 
air  of  the  atmoephero  is  a>boat  one-fifth  by  volume  of 
oiygea  and  fonr-fifths  of  nitrogen,  with  a  little  carbonic 
add  gas ;  more  exactly,  the  standard  amount  of  oxygen 
may  .be  taken  at  20*9  per  cent,  and  that  of  the  carbonic 
acid  gas  at  003  per  cent  The  atmosphere  of  mifles  is 
subject  to  various  deteriorating  influences :  not  only  do 
noxious  gases  escap<(  from  the  rocks  into  the  underground 
ezcavationA,  but  also  the  very  agents  employed  in  the 
^  ezecutioit  o|  ihe  work  itself  poUute  the  air  oonsidtorably. 

Hie  dangerous  emanations  xA  fire-damp  in  collieries  nave 
beenallraad^  described  (.CoAi^  toL  vL  p.  711);  and  with 
reference  to  this  ga8  it  is  nmply  ne6eB8ary  to  say  that  its 
presence  is  not  entirdy  confined  to  coal  mines.  Large 
quantities  have  been  observed  in  Silvei^  Islet  mine,^  Lake 
Superior,  where  several  explosions  have  occurx'ed,  whilst 
small  quantities  are  met  with  in  the  stratified  ironstone  of 
Cleveland^  and  also  in  the  Cheshire  salt  mines ;  jets  of  the 
gas  may  be  seen  oonstantiy  burning  in  the  salt  mine  at 
Bez  in  Switzerland;  a  littie  has  been  noticed  also  in  lead 
mines  in  Wales  and  Derbyshire;  In  the  Sieilifin  mines  the 
amount  given  off  by  tiie  black  carbonaceous  shAles  inter- 
stratified  with  the  sulphur  beds  is  sufficient  to  <»use 
dangerous  explofdons.  It  has  been  pointed  out  ^voL  vi  p. 
72)  that  carbonic  add  gas  exudes  from,  coal;*' it  escapes 
alao  from  some  mineral  vdns.  At  the  lead  mines  of 
Fontgibaud  in  central  !l^ranee  it  is  so  abundant  that  special 
fans  have  to  be  provided  for  getting  rid  of  it ;  very  distinct 
issues  of  this  gas  may  be  observed  at  the  Foxdale  mines  in 
the  Isle  of  if^*^  and  in  tiie  Alston  Mbor  district  it  is  not 

*  Trak$.  ImL^Mmgim^B  omdMii^iidtrMin  actOamd^im, 

*  JhiffHueritiff  t^  Milking  Jayinud,  r6L  xsxir.  ^  M^ 

*  A,  Bchondorfl^  '.'  0nteianchung  der  aq/uiehen4en  wetteratxipie  m. 
dea  Bteinkohlanber^erken  dee  Saarbeckena,".  ItUtehri/t/^  datBtry^ 
muUn-t  mdJSaUnti^lVum  im  PreummAm  Staafs,  rol.  xxIt.  p.  78; 
end  CL  Whikler,  "  DJe  ohamiache  Unteraaohung  der  bei  veiacmedanBn, 
Stelnkohlengruben  0aohaeaa  anaiiehendm  ,Wettentr6me_uiid  Uiio 
XrgebBiaae!^JUU««aMir  Aflr  Air^  VMf  £«MMiaeMl  imX»il»gftuM 
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nnoommon.  This  ^  is  likewise  gireii  oil  in  the  Sicilian 
snlphnr  mines,  where  also  the  highly  poisonoos  solphnretted 
hydrogen  is  of  frequent  ooconenee,  the  water  in  the  work- 
ings being  often  saturated  with  it  Small  quantities  of 
mereurial  vapour  occur  in  quicksilver  mines. 

Such  then  are  the  principal  gases  which  naturally  pollute 
the  atmosphere  of'  mines^  and  have  to  be  swept  out  by 
ventilation.  In  addition  to  these  we  have  the  products 
of  the  respiration  of  the  men  and  animals  in  the  pit,  and 
those  due  to  the  oombustion  of  candles  or  lampi^  and  the 
explosion  of  gunpowder,  dynamite^  in. 

Dr  Angot  Smiih^  raolunit  that 'two  mni  working  eight  honn, 
and  vtiag  |  lb  of  omdlas  end  IS  o&  of  gnnpowdsr,  prodnos  S6*898 
oaUe  feet  of  eubonio  sdd  (snhydrid*)  st  70*  F.,— vis.,  10*82  by 
btMithiiig^  IS'270  br  esndlM.  sod  2*790  by  gnnpowdw. 

The  prodnoti  of  taa  explosion  of  ganpowdsr  uva  baan  esraAiUy 
stodiadby  Osptain  Nobla  end  8ir  Fredariak  Abal,  end  tba  foUow- 
lag  SgOTM*  showing  proportfons  by  walght,  era  oopiad  ftom  tha 
valiisDla  paper*  oontaimng  tha  raanltB  of  aom4  of  thair  raaasrehaa; — 


Curtis  AHamr'i 

MtalBC 

IMd  nBd  pndadi. «... ^ . ... 

»7T4 
tt'Ot 

1-lT 

i-ai 

100-00 

lOO-OO 

Hm  aoUd   loddna  of  tba  niniag   powdar  oonaistad  SMkialy  of 


i  esrbonsta,  poturiam  monoaalphida,  and  ralphur.    Tha 
parcantaga  oompoaiti<ni  by  volnma  of  tha  gaa*prodnead  wsa  i— 


^Ktr-'' 

ISSS. 

7-as 

S-OS 
S4S 
9f$ 

tt-u 

710 
l-IO 

mtngn.............. ....................... ^............. 

B^rerosaa. 

100-00 

100-00 

Tha  volnma  (eslonktad  for  a  tampsrstora  of  0*  a  and  baromatar 
760  mm.  of  marooiy)  of  pannsaaatgaaas  ganantad  by  tha  axploaioa 
of  1  gramma  of  dxy  powoar  is— 

Cwtli  *  Karrar»  Va. «. ....... ......  Hl-O  euMe  caattaMCni. 

mnaf ............. Si6f    ^ 

MM.  Ssnsa  sad  "naffla  hsva  aonmaniaatad  to  tha  laadany  of 
Seianoaa*  tha  rwalti  of  thair  laaaarehaa  oonoamiag  tha  daoompoai- 
tioa  of  oartain  axploatva^  sad  mora  partieolarly  gna'Ootton  sad 
nitmtad  gna-ootton.  Tha  following  tabla  ahowa,  ia  litraa,  tha 
Tolwaa  (at  0*  0.  and  700  nua.  of  maronty)  of  aaeh  of  tha  gaaai 
kilogvanuaa  of  tha  sabataaoa  azplodad  ia  a  doaod  vaaMl 


kgaaaapar 


lofixpioriva. 


pMtfh(M  par  cMft. 
aaah) .................... 

Oaa^octaa  (41  mt  cMft.) 
■as  Blirato  oTau 

Ordloanr  MaitlBC  pawdtr. 


00.  C0«. 


tu 


O.  CbB«.  WL 


Ttt 


U^  howavar,  tha  anloaiva  ia  daoompoaad  at  a  prtosora  appcoach- 
lag  that  of  thastaioapiiare,  tha  volumaa  (agaia  at  0*  C.  sad  700  mnu 
of  mateozy)  ara  vary  diffarant,  as  ahowa  balow: — 


lofBxplOTlTa. 


M-... 


(iopcraiaiafaaeh) 
-  (40  par  cany  aaS 
OApar 


iro. 


00. 


00^. 
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"When  ezploalvas  sie  daoompoaad  la  this  way  thay  Ubarato  aitrie 

Hon^aUMiM»4nOrmiSriUdmtowkukih$  FnvUiom ^ ikt  Ad 
nAUrUL§,Uldonci  anrfy,  Appandlz  B.,  p.  224. 

*  **0n  find  CKupowdar/^  Otpiaia  Kobia  aad  Mr  F.  A.  Ahal, 
PSa,  Trmt.,  1880,  p.  278. 

*  **  Badhaiehas  aspdHaMntalao  aar  Is  d^eorappaltioa  da  qaelqoaa 
ei^orift  an  vaaa  doa j  eompoaltloB  daa  ni  foimH*'  -  -    - 

laic^n^ioeesnAiui 


B  oxida,  and  tha  snslysai  of  HM.  Sanaa  aad 

practical  axpariaaoa  of  miaaia.  who  complain 

bmaa  whaa,  owing  porbApa  to  a  liaddatoaatora  a 


ozida  and  oarbonio 

Yieilla  confirm  tha 

graatly  of  noxiona  ftimaa  i        , 

charga  of  dynamita  or  tonita  Ikfla  to^xploda  proparly. 

Tha  air  of  minaa  ii  finally  datarioratad  by  oiganio  msttar  ooa- 
taiaad  ia  tha  axhaUtioaa  of  tha  moa  sad  aainuli  amployad  aad 
ia  iha  prodneti  of  dacaying  timbar,  bv  daat^  aad  by  tha  aolid  par- 
tiolaa  oonatltating  tha  amoKa  of  axploairaoi  It  maat  ba  raooUaetad 
alao  that  tba  iqjnry  to  tba  air  ii  not  ooafiaad  to  tha  additioa  of  the 
^aaea  and  aubttancca  jnat  mantionad ;  bat  tha  proportion  of  oxy«a 
la  diminithad  by  tha  oombnation  of  eaadlea,  by  raapiratioa,  ua 
dacay  of  timbar,  and  daeompoaitioB  of  aooM  mlaarala  aaeh  aa  iroa 
pyritaa.  Dr  Aagus  Smith  *  anma  ap  tha  raaalti  of  hia  saslyaaa  of 
t&s  sir  of  Britiah  matal-miaea  sa  follows  •-> 


Oaytaa,  aTMraga  af  III 

M       of  wida  .,.«. 

„       olbar  paitt..... .... 

„       la  canrnta.. ........ 

„       la  Urfb  carttlM.. .... 

„       fait  aotfar  •hafta  .. 

.       h  rampa......... 

(^MBio  add......... 


•^s 

JO-IS 


...JO-41 
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Ho  eonaidarB  air  with  90 1^  par  cant  oxygen  aa  normal,  and  air  with 
proportiona  batwean  that  aad  20'0  aa  impnra;  and  whara  tha  par- 
of  oiygan  deacanda  balow  20*0  ha  calla  tha  air  axocadingiy 
Loeording  to  thaaa  atsndarda,  only  10117  par  eant  of  tha 
aamplaa  ahowad  tha  air  to  ba  ndrmal  or  naarly  ao ;  24*00  par  cant, 
wara  daddadly  Impnra ;  whilat  04  *0S  par  cant  or  naarly  two-thirda 
of  tha  aamplaa  wara  axoaadlaely  bad.  Tha  amount  oi  oxygen  ia 
ooa  apadflMa  was  aa  low  aa  18*62  par  caat,  whllit  tha  carbonic 
add  oxtan  axoaadad  1  per  cant  and  m  aavand  inatancaa  2  par  cent 
It  ia  avidant  that  twanty  yasra  aso  tha  vantiUtion  ol  Britiah 
matal  minaa  waa  anything  but  aatianictory,  and  avea  now  tiiara  ia 
room  for  improvamaat 


Having  ezpUined  the  reasons  why  .the  air  of  mifies  must 
be  constantly  renewed,  we  must  now  point  out  how  this 
desirable  end  is  effected. 

Two  systems  are  employed, — ^natural  ventilation  and 
artificial  ventilation;  but^  as  both  qrstems  have  been 
described  ^Ooai^  vol  vi  p.  70),  little  remains  to  be  laid 
here^  especially  as  the  ventilating  machines  in  metalliferous 
mines  generally  cannot  for  one  moment  be  compared  with 
the  powerful  appliances  employed  in  collieries.  In  vein- 
mining  there  are  generally  many  more  shafts  than  in 
collieries,  and  natural  currents  are  set  up  which  are  often 
considered  sufficient  for  ventilating  the  mines;  never- 
theless the  advanced  workings,  such  as  the  endi^  rises, 
and  winses, — ^in  fact  all  workings  in  the  form  of  a  €ul-d&' 
ioe^ — are  Ukely  to  require  sp^ial  means  of  ventilation 
as  soon  as  they  proceed  a  little  distance  from  the  main 
air-current. 

The  means  ot  ventilating  a  drift  or  heading  are  various. 
If  a  natural  or  artificial  draught  /////////// 

ezisto  at  the  month  of  the  drifts  ^P^HI  'JLu  (  (((J  l^, 
it  may  be  diverted  by  an  up-  V       ■  ^i    Y/ 

right  partition  (6r<Uf»c4),  or  an  ■       1  V/ 

air-way  may  be  constructed  mmmmm  TTTTTTTTT// 
along  tiie  roof  or  floor  by  a  """  ~  /////////// 
horinntal  partition  of  planks  '^^  *• 

{air-4oliar)  (fig.  89).  In  thii  way  a  sufficient  supply  is 
secured  at  the  end  or  fore-breast 

The  water-blast  is'  another  simple  appliance ;  it  is  pre- 
cisely the  same  as  the 
well-known  tromp^  and 
it  blows  a  current  of  air 
through  square  pipes 
made  of  boards,  or 
better  through  cylindri- 1 
cal  pipes  of  sheet  sine. 


Fig.  oa 
Thefkll  of  water  may  be  applied  by  Williams's  water-jet, 
shown  in  Hg.  90.    The  jet  of  water  acts  like  an  ii^eetor, 
and  creates  a  powerful  enrrent 

Small  fans  driven  by  boyi^  or  better  by  small  water- 
wheels  or  other  machinery,  are  frequentiy  applied,  and  the 


«  Ctp.  aiC,  p.  1 


joogle 
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Han  blower  (duck  mocAuM^  ComSf^U)  (fig.  91)  ia  not 
uacommon.  This  is  merely  an  air-puinp  of  Tery  simple 
Gonstnictioii  which  is  worked  by  the 
main  rod  of  the  pompS)  and  can  be 
arranged  so  as  to  exhaust  the  foul 
air  or  force  in  fresh  air. 

In  working  in  blasting  ground, 
boring-machines  driren  by  com- 
ptessMl  air  are  becoming  more  and 
more  largely  used  every  day,  and 
the  exhaust  air  escaping  from  the 
machines  is  invaluable  for  ventilation. 
At  the  same  time,  on  account  of 
volley  firings  the  quantities  of  dele- 
terious gases  generated  in  a  short 
space  of  time  are  very  considerable; 
and,  in  order  to  get  rid  of  them 
speedily,  the  compressed  air  may  be 
utilised  for  working  a  Korting  aipirator  or  the  somewhat 
similar  ventilator  of  Mr  Teague,  a  jet  of  compreseod  air 
turned  into  a  ventilating  pipe,  which  creates  an  exhaust 
(fig.  92^).  Naitnrally  thU 
ventilator  is  merely 
brought  into  play  at  the 
time  of  blasting,  .and. 
while  the  boring  ma- 
chinery is  out  of  use. 
When  oompiMBod  air  is  He.  92, 

being  suppusd  on  a  large  scale  to  a  mine  for  boring  and 
wining  maehineiy,  it  is  often  convenient  to  convey  it  by 
a  small  gas-pipe  to  working  places  in  which  the  ventilation 
is  inadequate.  Of  course,  in  one  sense^  it  is  very  uneoono- 
mical  to  compress  air  to  a  pressure  of  60  or  70  ft  to  the 
BQoare  inch  .for  ventilating  purposes  only;  but^  where  oom- 
pre  jing  machinery  is  always  at  work  on  the  mine^  it  may 
be  better  to  be  a  Uttie  wasteful  of  cheap  power  at  the  sur- 
face than  to  go  to  the  greater  ezpeose  of  hav&g  a  man  or 
boy  to  work  a  fan  undttrground. 

Mines  are  lighted  1^  lamps^  tordiej,  candles^  and 
electricity.  The  subject  of  safety  lamps  ior  fiery  mines 
has  already  been  discussed  ^see  Coal,  vol  vL  p.  73),  and 
consequently  the  question  of  illuminating  mines  may  be 
treated  in  a  very  stunmary  manner. 

Lamps  vary  very  mnoh  in  ahape  end  sisar  The  Sidlisnminarhas 
a  mere  ahallow  oap  of  nnflaaed  pottery ;  the  SaacoD  a  small  tin  or 
braaa  lamp  in  a  wooden*  box  lined  with  tinpUte 
and  opBn  in  ftont.  In  tiie  Han  the 
a  heavy  flat  iron  lamp  with  a  hook 
etock  mto  the  timber  or  any  crack 
in  Ftaaoe^  northern  Italy,  and  parts  of  Spain,  the 
iron  lamp  is  lenticular  in  ahape  and  also  suspended 
by  a  hook.  In  Scotland,  and  parta  of  Qermany 
and  the  United  States,  a  small  tin  lamp  of  the 
•hape  shown  in  fig.  98  is  very  common  ;  the  hook 
enaolee  it  to  be  carried  on  the  hat  while  climbing 


witn  anpian  ^^ 

I  miner  prefers  ^\  ^^    ^sj    f 

bywhi&  it  is  \  \hwll 

intiieiocks;  \    ]  "  \l 


ladders,  and  to  be  fixed  up  undei^ground.  Olive  oil  and  rape  oil  ars 
b^mt  in  theee  lamps  ;  petroleum  lamps  are  employed:  oocuionally. 

Thh  miners  of  England  and  Wales  still  oling  to  ue  tallow  candle; 
and  when  surroundM  by  a.  lump  of  day  it  can  easily  and  quiokly  be 
fixed  in  the  working  place  or  carried  upon  the  hat  when  climbing. 
Gee  brought  down  &om  the  lurfitoe  answers  for  illuminatlog  lazge 
excavations,  soch  sa  on-setting' plaoes  and  engine-rooms. 

Up  to  the  present  time  the  electrio  lUht  has  been  but  little  used 
undenpound  on  account  of  its  want  m  portability,  and  the  small- 
nose  of  the  spaoee  requiring  illumination.  YerT  often  a  few  men 
only  are  emplpved  in  each  working  place,  ana  oonsequently  the 
expense  Incurred  in  fixing  and  shifting  the  lampe  and  maintaining 
them  alight  would  be  out  of  prc^iortion  to  the  value  of  the  work 
executed.  However,  an  incanaeecent  electrio  lamp  has  hern  Invented 
weighing  only  10  lb,  which  gives  the  light  of  three  candlee  for  six 
hours,  and  it  may  be  reasonably  expected  that  improvements  will 
be  made  which. will  render  the  electrio  light  more  available  for 

When  the  area  requir- 
\  used  with  advantage. 


undersTound  purposes  than  i,t  is  at  present     When  the  area  requir- 
ing illumination  is' large,  an  arc-lamp  may  be 


^  Jh>n#.  Jto^'  Oeot,  So«,  Cvrntoall^  toU  x.  p.  142. 


JUnong  the.fiiat  -SQcqeisfal  spplkaticM  ol  eleetri»  HthCh^  W 
nnderground  excavations  may  be  mentioned  that  of  H,  nlavier  at 
the  Angers  slate  quarriee.'  In  the  year  1879  he  fixed  two  Serrin 
lamjpe  in  one  of  the  large  undernound  chambers  with  sn  srea  of 
S400  square  yarda,  and  he  found,  that  they  gave  light  enough  for  all 
the  men  at  work. .  The  total  coat,  reckoning  everything,  vis.,  coal, 
carbons,  repairs,  labour,  depreciation  of  plan^  and  mtorest  on  capital, 
is  60  francs  per  day ;  the  gaa  formerly  in  use  cost  64  Iruice  a  day 
and  gave  muoh  less  light  It  is  evident,  however,'  that  the  are  lights 
can  only  be  applied  with  advantage  in  special  cases  where  a  laree 
number  of  men  are  oonoentzated  in  one  working  area  which  oan  Be 
illuminated  from  one  or  two  points. 

The  Isrge  chamben  in  the  aalt  mine  of  Haroa-Ujvir  in  Hungary 
have  been  ngnlarly  United  np  by  electricity  since  1880.  The  cost 
is  sosMwhat  greater  than  that  of  the  tallow,  oU,  or  petrdlenm 
formerly  in  use ;  but,  on  the  other  hand,  the  Illumination  is  better, 
the  men  can  do  more  work  and  are  more  easily  superviaed,  whilst 
the  afr  of  the  mine  is  not  deteriorated  by  the  products  of  combustion 
of  thelsmps.' 

12.  Memt  ^  D^tomdimg  into  and  AteendUiff  from 
JftiMS.— Where  mines  are  worked  by  adit-levels  the  men 
natnrallr  wsjk  in  along  the  ordinary  roadways;  such 
mines^  however,  are  exceptional,  and  the  men  generally 
have  to  cUmb  down  and  up  by  ladder^  or  are  rused  and 
lowered  bj  machinery,  like  means  of  access  to  and  from 
workings  may  be  classified  as  foUows:— (1)  steps  and 
slides;  (3)  laddtrs;  (S).cages;  (4)  man-«ngines. 

If  a  lods  or  ssaa  is  InoUnsd  at  an  angle  or  40*  or  60*  tram  the 
horison,  steps  any  be  oat  in  the  floors'  of  the  deposit  if  it  is  firm 
enou^,  or  wooden  sislis  assy  be  pat  in  with  a  nand-ralL  Even 
withnigher  dips  steps  may  be  arranged  by  directiiig  them  in  a  line 
intermwliats  between  tiie  dip  and  the  strike.  In  spesking  of  con- 
veysnos  nndeimand,  refirenee  hss  ah«ady  beenmade  to  the  practice 
of  carrying  sulphur  ore  in  Sicily  and  slats  in  Germany  up  to  the 
SQrfluse  by  steps ;  and  steps  may  be  found  in  other  forsijai  7~dnea 
and  oocasionsUy  in  Grsat  Britain.  They  are  much  leea  mtiguing 
than  ladd^  placed  so  flat  thst  part  of  the  weight  of  the  body  resta 
upon  the  arma.  In  some  of  the  Austrian  salt  minee  the  men 
descend  by  wooden  slides  inclined  at  ansjiea  varying  from  80*  to  60*, 
flntttning  at  the  bottom  to  destroy  the  velocity  grsdually ;  the 
ascent  is  sfiected  by  steps. 

Ladderf  are  very  largely  used  in  metal  mines  all  over 
the  world,  but  they  vary  a  good  deal  in  different  countriea 
The  ladder  consists  of  two  sides  and  a  series  of  rungi 
(sToMf,  OomwaU).  The  sides  are  usually  made  of  wood, 
and  the  rungs  of  wood  or  iron.  The  distence  between  ^ 
rungs  is  important;  10  inches  from  centre  to  centre  is 
sufficient^  for  climbing  upon  ladders  with  the  runga  13 
inches  apart  is  decidedly  more  fatiguing.  On  the  Continent 
wooden  mnn  are  commoner  than  iron  ones^  and  oak  is 
preferred.  Sometimes  the  wooden  staves^  instead  of  being 
round,  are  flkt,  so  as  to  staled  more  wear,  and  iron  sides 
may  be  seen  in  places  where  dry  rot  is  very  bad.  Platforms 
should  be  fij^ed  at '  short  intervals,  not  ezceedhig  8  or  4 
fiithoms  in  perpendicular  shafts,  so 
as  to  prevent  f^  from  having  fiital 
consequences. 

In  many  cases  suQcient  attention 
is  not  paid  to  the  angle  of  inclination 
of  the  Uulders.  A  ladder  is  climbed 
with  the  least  fatigue  when  the  person 
uses  his  arms  simply  to  steady  him- 
self, and  is  not  compelled  to  pull 
himself  up  by  them,  as  on  a  vertical, 
ladder,  or  to  support  much  of  the 
weight  of  his  body  by  them,  as 
happens  with  a  very  fiat  one.  The 
best  angle  is  about  20*  from  the 
vertical,  and  in  Belgium  the  autho-  ^  „  , 

rities  have  very  wisely  decreed  that  no  ladder  shaU  be 
inclined  nt  an  angle  of  less  that  10*.  from  the  vertical 
Furthermore,  of  the  two  arrangements  shown  in  fig.  94 

«M.  BUrier,  "L'jftclalrage  flectrique  aux  ArdoielirBe  d'Angert," 
AnnaUs  SUa  Jiitu$,  eer.  7,  vol.  xviL,'  1880,  p.  6. 
»  OtsUrrHchisehe  Zeiitchri/t /Ur  J8w-  un^  MUUfHWten^  1882,  »o, 
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A  is  bdtter  thftn  B,  bieanse  it  not  only  affords  a  greater 
inclination  for  the  ladders,  bnt  also  renders  it  less  likely 
tliat  a  man  will  drop  throngh  the  opening  (siofiAd^  in 
the  platform  (tollar)  k  he  loses  his  hold  and  ^lls.  Tnese 
may  seem  trifling  matters ;  but,  leaving  aside  the  question 
of  safety,  the  economy  derived  from  fixing  the  ladders 
at  the  best  inclination  is  by  no  means  smalL  To  make 
this  apparent  we  mnst  recollect  the  'depths  to  and  from 
which  men  have  to  climb,  vis.,  300,  400,  and  even  500 
yards.  It  is  important,  therefore,  to  save  every  unnecessary 
expenditure  of  energy,  which,  though  trifling  for  one  ladder, 
becomes  considerable  when  repeated  a  great  number  of 
times.  When  a  mine  has  readied  a  depth  of  200  yards, 
and  a  fortiori  when  it  exceeds  it,  mechanical  appliances 
should  be  introduced  for  raising  and  lowering  the  men, 
because  time  and  strength  are  wasted  by  climbing. 
Medical  men  also  are  agreed  that  excessive  ladder-climbing 
is  iigurious  to  the  health  of  the  miner.  Therefore,  both 
upon  hygienic  and  financial  grounds,  one  of  the  first 
thoughts  in  working  a  mine  should  be  the  conveyance  of 
the  men  up  and  down  the  shafts  by  machinery  with  the 
least  possible  fatigue. 

In  collieries  and  other  mines  worked  by  perpendicular 
shafts,  it  has  long  been  customary  to  raise  and  lower  the 
men  by  the  ordinary  winding  machinery  already  described. 
In  the  United  Kingdom  it  is  necessary  that  guides  should 
be  used  if*  the  shaft  exceeds  50  yards  in  depth ;  safety- 
catches  and  disengaging  hooks  (Coal,  vol  vi  p.  75)  are 
frequentiy  applied  for  the  purpose  of  preventing  accidents. 
The  simplicity  of  this  method  of  ingress  and  egress 
naturally  renders  it  popular,  and  statistics  prove  that, 
where  proper  precautions  are  used,  it  is  exceedingly  safe. 

The  first  man-engine  was  put  up  in  the  Harz  in  1833,  and 
nine  years  later  a  similar  machine  was  fixed  in  Tresavean 
mine  in  OomwalL  -Since  that  time  this  very  useful  means 
of  conveying  workmen  up  and  down  shafts  has  been  resorted 
to  in  other  mining  districts,  and  especially  in  Belgium  and 
Westphalia. 

Two  kinds  of  man-engine  mre  in  me,  the  donble-rod  machine  and 
the  single-rod  machine.  The  double-rod  or  original  man-eugiuo 
consists  of  tvo  redprocatinff  rods  like  the  main  rods  of  pnmps,  carry- 
ing small  platforms  noon  which  the  men  stand.  The  stroke  is  from 
4  to  16  feet,  and  the  little  platforms  are  so  arranged  that  they  are 
always  opposite  each  other  at  the  beginning  and  end  of  each  stroke. 

Figs.  95  and  96  represent  the  rods  in  the  two  final  positions.-  A 
man  who  wbhes  to  descend  steps  npon  platform  b  (fig.  95) ;  the  rod 
B  goes  down,  and  A  goes  up,  so  that  b  (fig.  96)  is  brought  opposite 
c  The  man  steps  across  from  6  to  c,  and  then  the  rod  A  malces  a 
down-itroke,  B  an  up-etroke.  Platform  c  is  now  oppo-  |^ 
dte  d  (fig.  95),  and  the  mam  again  ttepe  across ;  and  w 


thus,  bj  constantly  stepping  from  the  rod  as  it  com* 
pletes  Its  down-stroke,  the  man  is  a 

gradually  couTcyed  to  the  bottom  of 
the  shaft.    By  reversing  the  process,      a  a 
or,  in  other  words,  by  stepping  off  ^ 
on  to  the  opposite  platform  as  soon 
as  the  rod  nsa  completed  its  up- 
stroke, the  man  is  raised  to  the  sur- 
face, without  any  fatigue  beyond  that  ^, 
of  the  very  slight  effort  of^  stepping 
■idiways.     If  each  rod  makes  four 
up  and  down  strokes  of  10  feet  each 
per  minute,  the  rate  of  ascent  or    , 
oeecent  will  be  80  feet  per  minute. 

The  single-rod  man-engine  has  one 
rod  carrying  steps,  whilst  fixed  plat- 
forms are  arranged  in  the  shaft  so  as 
to   correspond   exactly  with  tiiem 
(fig.  97).     If  a  man  wants  to  go 
down,  he  steps  on  to  A  when  the 
upstroke  is  completed ;  the  rod  goes  jru  95     Y\g.  96 
down  and  A  is  brought  down  oppo-     *     *      *»•     • 
■ito  to  tha  fixed  platform  6,  on  to  which  he  itej 
waits  on  b  until  the  rod  has  finished  its  np-strok 
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■ito  to  tha  fixed  platform  6,  on  to  which  he  iteps  off. 

waits  on  b  until  the  rod  has  finished  its  np-stroke. 

opposite  b ;  he  steps  on  to  B,  tha  rod  goes  down  and  ha  is  brought 


Fig.  97. 

Ra  then 
Bit  brought 


oppotiU  &  when  na  steps  off  again  and  waits.  By  reTtning  Ibe 
opeimtioa  he  iagndually  lifted  to  tae  top  of  the  shaft  The^igld- 
|od  engino  mij  be  uasd  by  msa  ^eing  up  whik  otbsis  aie  ^Sof 


down,  prorldad  that  titers  is  safleient  room  npon  tiie  fixed  mu 
Ibrnis  (aoUart),  Tha  beat  plan  is  to  haya  boUus  ri^t  and  left,  u 
shown  in  tha  figure,  and  than  theaaoending  men  atop  off  to  ^  lift, 
for  instance,  while  the  descending  men  take  the  right-hand  soDatiL 
The  aaoending  man  steps  on  to  the  man-«ngine  aa  aooa  u  cfa« 
deaoending  man  stapa  off,  and  so  the  rod  may  be  always  cairyisc 
men  up  or  down.  Tha  oanal  atroke  in  Cornwall  is  13  fwt,  sri 
there  are  f^m  three  to  flye  or  six  strokes  a  minnta.  With  fir* 
strokes  the  men  descend  10  fkthoms  a  minute,  or  in  other  words  s 
descent  or  aaeent  of  800  fathoms  ocrupiea  half  an  hour.  T^ 
reciprocating  motion  is  best  obtained  fh>m  a  crank,  because  ia  tirii 
case  the  s^ed  is  diminished  gradually  at  the  dead  points,  asd 
the  danger  of  an  accident  in  stepping-  off  and  on  is  thereby  dimia- 
ished;  man-engines,  howeyer,  are  aometimea  driyaa  by  direct-aetia; 
engines. 

Man-en^ne  rods  are  constructed  of  wood  or  iron ;  and  at  Aa- 
dreaaberg  in  the  Han  each  rod  is  replaced  by  two  wire  ropesi  Like 
a  pump  rod  the  man-engine  rod  requires  proper  balance  bobe  sad 
catchea,  and  for  the  safety  of  the  men  a  nandle  ia  proyided  at  s 
oonyenient  height  above  each  step. 

The  man-euffine  has  one  great  adyantage  oy«r  tiia  cage,  whidi 
consists  in  the  nurt  that  it  can  be  safely  applied  in  incHned  and  ero 
crooked  shafts  ;  and  it  is  for  this  reason  that  man-cn^es  haye  been 
adopted  in  many  metal  minea  unproyided  with  yertaoal  shafts. 

Careftd  comparisons  aa  regards  safeW  of  trayelling  haye  been  mads 
in  Prussia  between  ladders,  man-enginea,  and  cages.  The  ^tom^ 
accidental  death-rate  is  shown  by  the  accompanying  table,  vkkh 
gives  ayerages  for  a  period  of  ten  years,  1871  to  1880:— 
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€•«» 

Armgv  anniul  dotth-nta  p«r  1000......... 
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The  table  shows  that  the  cage  is  nearly  aa  safe  aa  laddeii.  Is 
reality,  if  the  actual  distance  trayeUed  were  taken  into  aceoant,  the 
cage  would  appear  to  be  safer,  because  we  may  &irly  assume  thst 
the  mines  in  which  men  are  hoisted  by  cagea  are  on  ue  whole  rtrj 
much  deeper  than  thoee  in  which  men  ascend  and  descend  by  ladders. 
The  man -engine  appears  to  be  decidedly  mora  dangtroos  tk&n 
either  the  cage  or  laaders.  Here  again  a  distinction  requires  to  be 
made  between  the  sinffle-rod  and  the  donble-rod  machines,  and  tb« 
Prussian  statistics  include  many  of  the  latter.  It  will  be  readfl^ 
understood  that  a  fall  in  a  naked  shaft  with  few  fixed  platforme  a 
much  more  likely  to  be  fatal  than  a  fUl  in  the  abaft  of  a  single-rod 
man- engine  which  is  closed  with  the  exception  of  the  manhole  it 
interyaU  of  12  feet  The  Belgian  varoefuira  are  rendered  ukt 
than  the  fiarz  or  Saxon  man-enginea  by  haying  a  railing  round  tha 
back  of  each  platform  on  the  rod.  Some  <rf  the  doubla-rod  mschiaM 
are  made  with  large  platforms  ao  that  two  peraona  csn  staad  oa 
them,  one  going  up  and  tlie  other  goin^;  down,  or  both  tr^relling 
in  the  same  direction.  The  use  of  ooubfe-rod  man -engines  has  bees 
entirely  abandoned  in  the  United  Kingdom.  The  death-rate  tnm 
accidents  on  man-enginea  in  Cornwall  and  Dayon  during  the 
nine  years  1878  to  1881  was  0'17  per  1000  penona  using  thea, 
whilst  the  annual  death-rate  per  1000  paraona  using  Isdden 
was  tliffhtly  higher,  yia.,  0*19.  If  the  actual  diatanoe  trardled 
were  tslcon  into  account,  the  icsla  would  tnm  mora  decidedly  ia 
fayour  of  the  man-engine. 

The  ooat  of  raising  and  lowering  man  by  the  man-aagma  u  not 
ffTMt  At  Dolcoatn,  a  tin  mine  in  Cornwall  approaching  400 
fathoms  in  depth  (see  figs.  6S,  681  it  is  reckoned  that  l^d.  per  mta 
iwr  day  coyera  all  expenses,  inclnding  interest  npon  the  capital 
expencutd  and  depreciation  of  plant. 

13.  Dretnng  or  Mechanical  Preparation  of  Oret. — In  t 
large  number  of  cases  the  mineral,  as  it  is  raiaed  from  thi 
mine,  is  not  ready  for  sale.  It  nsoallj  raqniree  to  be  s&h- 
jected  to  mechanical  processes  whereby  the  good  ore  ii 
entirely  or  partly  freed  from  Talueless  Teinstone.  Then 
processes,  which  in  a  few  special  instances  are  aided  by 
calcination  in  fomacesi  are  known  as  the  dressing  or 
mechanical  preparation  of  the  ores.  As  a  role  the  yalosble 
ore  is  specifically  heavier  than  the  veinstone^  and  most  of 
the  separating  processes  are  based  npon  the  fact  that  the 
heavy  particles  of  ore  will  fall  in  water  more  qnickly  than 
the  light  particles  of  veinstone. 

The  processes  of  mechanical  preparation  may  be  claoified 
as  follows  ^— (1)  washing  and  hand-sorting ;  {t)  diaint^gis- 
tion,  or  reduction  in  siie ;  (8)  classification  by  siss  or  by 
equivalence ;  (4)  ooncentration. 

(1)  Sametoes  the  ote  coming  from  tha  mine  reqidni 
ampt^  to  he  freed  tnm  adhoris^p  purticks  ol  olagr  in  crdcr 
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to  be  rendered  fit  for  eale^  et  other  timee  the  waahing  it 
DonoflMTj  as  e  prelimioAry  process  previous  to  sorting  ))j 
hand.  The  operation  ia  perfumed  either  by  raking  the 
ore  backwards  and  forwards  npon  a  grating  under  a  stream 
of  water,  or  in  a  box  containing  water,  or,  thirdly,  by 
means  of  an  inclined  revolving  iron  dram  worked  by  hand 
or  any  other  motive  power.  The  machines  used  for  this 
purpose,  known  .as  washing  trommels,  are  revolving 
cylinders  or  truncated  cones  of  sheet-iron  provided  with 
teeth  inside.  The  ore  is  fed  in  at  one  end,  is  sntjeoted  to 
the  action  of  a  stream  of  water,  and  is  discharged  at  the 
other  end. 

The  th^,  %.€.,  the  mixed  ore^  veinstone^  and  oountry 
rock,  having  been  cleansed,  it  is  now  possible  to  make  a 
separation  by  hand.  Women  and  children  are  generally 
employed  for  this  work,  as  their  labour  is  cheaper  and 
their  sij^t  sharper  .than  that  of  men.  The  stuff  is  spread 
out  on  a  table^  and  various  classes  are  picked  out  according 
to  the  nature  of  the  products  furnished  by  the  mine. 
Thus  in  a  lead  mine  we  may  have — {a)  dean  galena,  (6) 
mixed  ore,  ic,  pieces  consisting  partly  of  galena  and 
partly  of  barren  veinstone,  (e)  barren  veinstone  and  country 
rock.  This  is  a  most  simple  case;  very  frequently  we 
have  to  deal  with  a  vein  producing  ores  of  two  metals^ 
especially  in  the  case  of  lead  and  zino,  and  then  the 
classificatiou  into  various  qualities  becomes  more  conk- 
plicated. 

(2)  Reduction  in  sise  is  necessary  for  two  reasons.  Even 
when  an  ore  is  sufficiently  dean  for  the  smdter,  the  large 
lumps  are  often  crushed  by  the  miner  for  the  sake  of 
obtaining  a  fair  sample  of  the  whole^  or  supplying  a 
product  which  is  at  once  fit  for  the  furnace.  Thb  chief 
reason,  however,  for  disintegration  lies  in  the  fact  that  the 
partides  of  ore  are  generally  found  endoeed  in  or  adhering 
to  particles  of  barren  veinstone. 

The  disintegration  is  effected  by  hand  or  l^  machincfy. 
Large  blocks  of  ore  and  vdnstone  are  broken  by  men  witii 
large  sledge  hammers,  and  the  reduction  in  sise  is  continued 
very  often  by  women  with  smaller  hammers.  Sometimes 
the  blow  of  the  hammer  is  directed  so  as  to  separate  the 
good  from  the  poorer  parts^  and  hand-picking  accompanies 
this  process,  cdled  co66tfi^.  O^  may  be  crushed  €d»  by 
a  fiat-headed  hammer  (bucking  iron)  oh  an  iron  plate. 

The  machines  used  for  redudng  ores  to  smaller  sixes  are 
very  numerous ;  here  -it  is  impossible  to  do  more  than 
briefly  call  attention  to  those  most  commonly  used.  These 
are  stone-breakers,  stamps,  roUs^  mills,  and  centrifugal 
pxdverizers. 

The  stone-breaker,  or  rock-breaker,  is  a  machine  with 
two  jaws,  one  of  which  is  made  to  approadi  the  other,  and 
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se  crack  any  stone  which  lies  between  thenu    The  best^ 
known  stone-breaker  is  the  madiine  invented  by  Blake^ 
which  has  rendered  iuMtimaUe  servioes  to  the  miner  for 


the  last  twenty  years,  and  the  introduction  of  which  con- 
stituted a  most  important  step  in  advance  in  the  art  of 
ore-dressing.  Its  mode  of  action  i^^  very  simple.  When 
the  shaft  A  (fig.  98)  revolves,  an  excentrio  raises  the 
"  pitman  "  B^  and  this^  by  means  of  the  tosgle-plates  0, 0, 
causes  the  movable  jaw  D  to  approach  w  fixed  jaw  B 
by  about  |  inch  at  tiie  bottom.  'Wben  the  pitman  descends 
the  jaw  is  drawn  back  by  an  india-rabber  spring.  The 
jaws  are  usually  fluted,  the  ridges  of  one  jaw  bemg 
opposite  the  grooves  of  the  other,  and  they  are  so  con* 
stracted  that  the  wearing  parts  are  quickly  and  easily 
replaced. 

Mr  Marsden  of  Leeds  has  latdy  introduced  a  pulveriser, 
constniUed  on  the  prindple  of  the  stone-breaker,  whidi 
will  reduce  large  stones  to  the  finest  powder  in  one  opera- 
tion. The  moving  jaw  has  an  up-and-down  as  well  as  the 
old  backwards-and-forwards  motion,  and  the  stones  are 
first  cracked  and  then  ground  by  the  double  action. 

Stamps  are  pesties  and  mortars  worked  by  machinery. 
The  construction  of  the  modern  California  stamp  mill  witii 
revolving  heads  is  explained  in  Qold,  voL  x.  p.  747,  and 
the  description  need  not  be  repeated.  Li  Cornwall  the 
older  form  with  rectangular  heads  still  prevails. 

It  is  impossible  to  give  any  correct  average  figures 
representing  the  work  done  by  a  stamping  mill,  beoause 
this  varies  with  the  hardness  of  the  stiuS  treated  and  the 
fineness  to  which  it  must  be  reduced.  However,  it  is  usual 
in  Cornwall  to  reckon  1  ton  of  tinstuff  and  in  C^klifornia  1 
to  1^  ton  of  gold  quarts  stamped  per  horse-power  in 
twenty-four  hours. 

Stamps  are  prindpally  used  in  dressing  the  ores  of  gdd, 
sQver,  and  tin,  but  are  occasionally  employed  for  those  of 
copper  and  lead.  The  stamps  described  at  vol.  x.  p.  747 
act  simply  by  gravity.  Another  form,  which  has  met 
with  favour  in  tiie  Lake  Superior  district,  is  the  direct- 
acting  or  Ball  stamps  which  works  like  a  steam  hammer, 
the  Uow  of  the  head  being  assisted  by  the  pressure  of 
steam.  At  the  Calumet  and  Heda  Mill,  Lake  Superior, 
each  Ball  stamp  is  capable  of  crushing  130  tons  in  twenty- 
four  hours.  In  a  third  kind  of  stamps,  the  heads  are  lifted 
by  a  crank  and  the  power  of  the  up-stroke  compresses  a 
cushion  of  air  Q)neumatic  stamps)  or  a  spring,  storing  up 
power  which  makes  th^  down-stroke  strike  a  heavier  blow. 

Revolving  rolls  were  introduced  in  the  west  of  England 
in  the  early  part  of  the  present  century  to  replace  buck%n<; 
by  hand,  llie  machine,  now  often  known  as  the  Cornie^ 
Crusher,  consists  of  two  cast-iron  or  steel  cylinders  whidi 
revolve  towards  each  other,  whilst  at  the  same  time  they 
are  kept  pressed  together  by  levers  or  springs.  Hie 
cylinders  or  rolls  are  generally  from  18  inches  to  2  feet  or 
2  feet  8  inches  in  diameter  and  12  to  22  inches  wide. 

Stone  mills  constracted  like  fiour  mills  are  employed  in 
some  countries  for  redudng  ores  to  powder;  and  the 
arrasiraf  which  consists  of  heavy  stones  dragged  round 
upon  a  stone  bed,  has  rendered  good  service  in  grinding 
and  amalgamating  gold  and  silver  ores,  in  spite  of  its  bdng 
slow  and  cumberaome.  Edge-ranners  (Chilian  mills)  also 
deserve  mention. 

Iron  mills,  known  as  pans,  with  grinding  surfaces  made 
of  chilled  cast-iron  and  arranged  so  that  they  can  be 
quickly  and  easily  repUused  when  wora  out,  are  greatly  in 
vogue  in  the  United  States  for  the  treatment  of  ores  of 
gold  and  silver ;  the  ore  delivered  to  them  is  already  finely 
divided,  and  they  are  intended,  not  only  still  furthor  to 
reduce  the  sise  of  the  partides,  but  also  and  moreeq)ecially 
to  effect  the  amalgamation  of  the  predous  metals  with 
quicksilver.  The  pulverisers  used  in  Cornwall  for  grinding 
grains  of  tin  ore  with  a  littie  waste  stiU  adhering  to  them 
are  also  iron  mills. 

The  centrifugal  pulved»p».W5B.faa^nes^ywhioh  the 
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pieow  of  ore  are  thiown  wiili  great  vdooity  against  ban  op 
armi^  or  agaiDst  each  other,  and  so  reduced  to  powder ;  in 
other  ma^nes  iron  balls  or  iron  rollers  are  whirled  by 
oentrifogal  foroe  against  an  iron  casing^  and  grind  any 
mineral  contained  inside  it  These  pnlverisers  are  much 
less  need  than  stone-breakers^  stamps^  and  rolls  for  the  dis- 
xntegnition  of  metallic  ores. 

(3)  CktfsificatLon  of  a  crashed  ore  into  sises  is  absolutely 
necessary  in  some  cases  and  advisable  in  others,  because 
the  snbeeqnent  concentration  is  dependent  upon  the  fall 
of  the  particles  in  water,  as  will  be  presently  explained. 
GLaanfication  by  sise  is  effected  by  sieves.  Hand  sieves 
and  flat  sieves  placed  one  above  the  other  have  been  super- 
seded at  most  dressing  establishments  by  cylindrical  or 
conical  revolving  screens  loiown  as  trommels.  These 
screens  are  made  of  wire  web  or  of  perforated  sheets  of 
metal,  and  they  are  often  arranged  so  as  to  discharge  one 
into  the  other,  so  that  the  ore  from  a  crusher  can  quickly 
be  separated  into  classes  of  various  sizes. 

With  sises  of  less  than  1  millimetre  (^  incn)  trommels 
are  no  longer  employed,  and  recourse  is  had  to  the  so-called 
separators  or  classifiers.  These  are  boxes  in  the  shape  of 
inverted  cones  or  pyraniids  into  which  the  finely  crushed 
ore  is  brought  by  means  of  a  current  of  water;  a  jet  of 
clean  water  is  often  made  to  rise  up  in  the  bottom ;  the 
larger  and  the  specifically  heavier  particles  fall  and  are 
discharged  with  a  stream  of  water  at  or  near  the  bottom, 
whilst  the  smaller  and  specifically  lighter  particles  flow 
away  at  the  top.  Ihe  separators  do  not  effect  a  true  classi- 
fication by  sise ;  they  merely  cause  a  division  by  equivalence^ 
a  term  which  will  be  explained  immediately. 

(4)  We  now  have  to  deal  with  the  enriching  of  the  ore^ 
or  the  oonoentration  of  the  valuable  particles  into  as  small 
a  bulk  as  \m  economically  advantageous.  The  concentration 
U  generally  brought  about  by  the  fall  of  the  particles  in 
water.  Occasionally  the  fall  in  air  ib  utilised;  mercury  is 
employed  as  a  collecting  age  t  in  the  case  of  gold  and 
silver,  and  in  a  few  instances  magnetism  csu  be  applied. 

The  oonoentration  in  water  depends  upon  the  difference 
in  specific  gravity  of  the  valuable  ore  and  the  waste  vein- 
stone or  rock.  A  piece  of  galena  with  a  specific  gravity  of 
7'5  sinks  to  the  bottom  more  quickly  than  a  similar  piece 
of  quarti;  the  density  of  which  is  only  2*6.  Nevertheless 
a  large  piece  of  quarts  may  fall  to  the  bottom  as  quickly 
as  a  small  piece  of  galena.  Particles  which  have  equiJ 
velocities  of  fall,  though  differing  in  sise  and  npecific 
gravity,  are  said  to  be  e^italfallinfff  or  equivaUiU.  P.  yon 
Bittinger  shows  that  a  sphere  of  quarts  of  ^  inch  in 
diameter  would  sink  in  water  exactly  as  quickly  as  a  sphere 
of  galea  ^  of  ^  inch  in  diameter,  and  these  two  particles 
are  ther  fore  eqUal-falling.  Oonsequently,  before  we  can 
separat  pioperiy  by  water  it  ii  necessary  to  classify  t]^e 
particle  by  sise^  so  that  equivalence  shall  not  prevent  a 
separat  m  or  lessen  its  sharpness.  It  is  nevertheless  true 
that  in  Jie  early  part  of  the  fall  of  equivalent  grains  the 
influence  of  the  specific  gravity  preponderates,  and  the 
denser  particles  take  the  lead;  therefore,  by  a  frequent 
repetition  of  very  small  falls,  particles  whidi  have  not  been 
dosely  sised  may  still  be  separated. 

^e  principal  machine  for  concentrating  particles  of  sises 
ranging  between  1  inch  and  -f^  inch  is  the  jig  -or  jigger. 
The  band  jigger  is  merely  a  round  sieve  whi^  is  charged 
with  the  crushed  ore  and  then  moved  up  and  down  in  a 
tub  full  of  water.  The  particles  gradually  arrange  them- 
selves in  layers,  the  heaviest  on  the  bottom  and  the  lightest 
at  the  top.  On  lifting  out  the  sieve  the  light  waste  can 
be  skimmed  off  with  a  scraper,  leaving  the  concentrated  pro- 
duet  below  ready  for  the  smelter  or  for  further  treatment 
Similar  neves  worked  by  machinery  were  for  a  long  time 
employed  in  dressing  establishments,  but  the  introduction 


of  the  unproved  continuous  jiggers  has  M  to  their 
abandonment  in  all  works  of  any  importanoei  The 
tinuous  jigger  is  one  of  the 
most  usefid  dressing  mv 
chines  of  the  present  day. 
It  consists  of  a  box  or  hutdi 
divided  by  a  partial  partition 
into  two  compartments;  in 
one  is  fixed  a  flat  sieve  s  (fig. 
99),  which  carries  the  ors^ 
and  in  the  other  a  piston  p 
is  made  to  work  up  and 
down  by  means  of  an  ex* 
centria  The  hutch  being 
full  of  water,  the  movement 
of  the  piston  causes  the  water 
to  rise  up  and  fall  down 
through  the  ore^  lifting  it 
and  letting  it  fall  repeatedly. 
The  effect  of  these  frequent 
lifts  and  falls  is  tocause  a  sepa- 
ration of  the  previously  siMd 
ore  into  layers  of  rich  mineral  at  the  bottom,  light  waste  at 
the  top,  and  particles  of  ore  mixed  with  waste  in  the  middle. 

The  mat  Tsloe  of  tiieie  j^gen  it  the  oontinuoiu  disclmsB  of 
the  fffodaetB without  stoppegeeror  their  remoTiJ.  Several  meSkode 
are  in  vogue,  tiz.,  the  end  discharge,  the  oentnl  diaeharge,  and 
the  dJaoharge  ttaim^h.  the  meehee  of  che  tiere.  With  the  firs^  the 
enriehed  prodnot  lying  at  the  bottom  of  the  efere  paaeee  oat  thmgh 
openin0i  at  the  end  of  the  jigger,  and  the  amount  escaping  m 
goremed  by  an  adjustable  cap  or  shntter,  by  which  the  sise  of  the 
openings  can  be  increased  or  diminiBhed  at  pleasure ;  the  middle 
psodnot  can  be  discharged  by  openings  placed  a  little  higher  wf, 
whilst  the  vaste  Is  wuhed  OTsr  the  top  of  the  end  of  the  jigger  at 
each  pulsation.    Very  often  a  first  sieye  simply  separates  a  ooneaa' 
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trated  product  and  discharges  the  poorer  jpat)dnct  into  a  second  siero, 
where  a  similar  separation  is  effected,  with  the  central  discham, 
a  j>ipe  is  brought  up  through  the  bottom  of  the  siere,  and  tiie  size 
of  the  opening  for  the  eecape  of  the  concentrated  ore  is  regukt^L 
by  a  eylittoneal  cap 
which  can  be  raised  or 
lowered  by  a  screw.  The 
discharge  through  the 
sieve  iiespecially  adapted 
for  the  finer  products 
from  the  crusher,  though 
it  is  also  used  in  soma 
casee  for  grains  up  to  ^ 
inch  in  uameter.  The 
mesh  of  the  sieve  is 
chosen  so  that  the  par* 
tides  under  treatment 
will  Just  pass  through, 
but  above  the  sieve  a 
layer  of  clean  ore  is 
placed  which  prevents 
anything  but  the  heavier 
particlee  from  being  dis- 
charged.   Ihe  pulwtions I 

of  the  water,  as  before^ 

cause  a  separation  into 

layers^   and   the   heavy 

rich  particles  find  their  ^     ,^ 

way  Ihrougfa  the  bed  and  ^  ^^ 

drop  into  the  hutch,  whenct  they  can  be  drawn  off  thnrakh  a  hole 

at  pleasure.    The  poorer  part  passes  over  a  simple  sill  at  the  end  of 

the  sieve,  or  to  a  second  sieve  if  necessary.    Three  or  four  sieves 

are  occasionally  arranged  in  a  row  in  one  machine. 

Fig.  100  is  a  section  through  the  two  sieves  of  a  Han  sand  j|^ 
The  pbtons  act  in  the  manner  explained  by  fig.  99. 

The  smaller  sises  are  concentrated  by  a  variety  of 
machines.  Hie  action  of  many  of  them  is  based  upon  the 
beh&Tiour  of  ppuiicles  carried  down  an  inclined  plane  by  a 
thin  stream  of  water.  If  the  gradient  of  the  plane  and 
the  strength  of  the  thin  current  are  properly  arranged,  the 
denser  particles  will  be  deposited  and  the  specifically  lif^ter 
ones  washed  away,  although  they  may  Im.  egftajf/aUni^  if 
allowed  to  setUe  in  deep  water*.  ^ 


M I  N  IN  Or 


Th^  principd  mMtam  for  ooDMntntiiig  B110  nada  and 
Blim«B .  are-  ue  frame^  rotating*  framc^  perooKion  framfl^' 
ade-blow.  pereoBoon'  Irame^    revolTing   bait  and  True 
the  hand  buddle^  the  round  baddle^  and  the  keeve. 


•  ThM  ft«in«  b  eimplT  aa  inclined  wooden  taUe  upon  which  a  ffaia 
deposit  il  formed  by  the  iheet  of  ore-end- WMte-beuiDg  ^rater  which 
ie  made  to  floworer  it  geaflj..  The  etream  if  then  etopped  and  the 
depoait  washed  off  by  hand  or  aatomatloaUy,  and  oolleoted  in  pita 
for  aabeeqnent  ratreatment  by  aimflar  ftpplianoea  if  neoeaaaiy. 

The  rotating  ftame  ia  a  Toond  table  with  a  y«ry  flat  cooTex 
oonical  anriaoe ;  the  ore  for  anapenaion  flows  on  at  one  part  of  the 
oentre  and  fonna  a  thin  depoait  whieh  ia  richest  at  the  top  and 
poorcat  at  the  bottom,  and  thia  depoait  ia  waahed  off  ao  aa  to  form 
two  ftla^ieii  by  meana  of  jets  of  watar»  nnder  which  the  taUe  passes 
aa  it  toma  round.  ConoaTe  rotating  tabjee,  fed  at  the  dieiunfer-' 
enoe,  are  also  employed. 

.  The  pereoasion  frame,  the  SUtthmH  ef  tiie  Germans^  is  a  table 
aoapenaed  Ij  foor  chains  which  reoeivee  a  soooessioa  of  blows 
from  a  cam  in  the  direction  (tf  the  stream  flowing  orer  it;  after  each 
blow  it  bamps  against  a  piece  of  timber  before  reoeiiing'  the  next 
Uow.  Theee  bnmps  canae  the  ore  to  aettl^,  and  after  a  thick 
depoait  ia  formed  it  is  dug  off  with  the  ahOTAl,  the  ■  upper  end . 
bem^  richer  than  the  middle  or  the  tail 

'  Bittinger's  sido-blow  peronasion  frame  is  a  snspended  reotangnlar 
table  ABCD  (fig.  101),  recUring  blows  and  bnmps  on  the  side  and 
not  on  the  end.  A  stream  of  orey 
water  8  ia  fed  on  at  the  comer  A; 
clean  water  W  is  sopped  by  the 
other  head-boards  H,jEI,  H  ;  and 
the  table  ia  pushed  out  by  cams  in 
the  direction  of  the  arrow,  and  is 
driven  back  by  a  spring  so  that 
the  croes-pieoe  £  stnkee  against  a 
bmnping-block  K.  The  light  par- 
ticles travel  down  the  table  mnoh 
ibster  than  the  heavy  onee,  and 
take  a  eomparativelv  stnight 
course;  whereas  the  heavy  and 
richer  particles  remain  on  the 
table,  sabiect  to  the  influence  of 
the  eide-blows,  for  a  niuch  longer 
time,  and  travelling  along acurved 
path  reach  the  bottom  at  F.  The 
middle  class  is  discharged  at  O 
and  the  poor  waste  at  K.  The 
exact  d^ree  of  riehneas  of  the 

S ducts  can  be  r^gulat^  bv  alter* 
:  the  pointers,  stripe  of  wood 
ich  can  be  turned  eo  as  to  divide  the  stream  of  ore  and  waate 
where  thought  most  desirable.  The  peat  advantage  of  thia 
machine  over  the  old  perouasidn  i^me  is  its  continuous  action. 

The  Fme  vanner  (fig.  109)  mav  be  looked  upon  aa  an  improved  form 
of  Brunton's  simple  revolying  bolt     It  is  an  endless  band  of  india- 
rubber  cloth,  flanged  on  each 
side,  which  revolves  slowly  in  ''^>< 

the    direction    of    t^- ^"^^^ 

whilst  at  the  same 

shaken 

motion. 

on  at  A,  clean  water  at  B.    The 

natural  path  of  the  particles  is 


■ection    of    the    arrows,  /y  '  *  p. 

at  the  same  time  it  is  ^w^       ^0^  /^ \i 

sideways   by  a   crank  >■  ^^  O^  ^ 

The  o»y  water  is  fed    NJ^TL— /  ZV^m 


•liglQl 


down  the  inclined  belt,  but  the  spedflcally  heavier  ones  settie  upon 
it  and  are  carried  upwards.  •  Those  that  can  resist  the  action  of  thf 
stream  ol  clean  water  at  B  go  over  the  end  and  are  washed  off  aa 
the  belt  pasMc  through  the  tank.  The  poor  stuff  fslls  into  tiie 
waste  launder.  The  doffree  of  concentration  can  be  rq[^ated  by  the 
sbpe  and  speed  of  the  belt  and  the  strength  of  tiie  streams  of  ore 
ana  water.  The  Fme  vanner  has  the  disadvantage  that  it  makea 
only  two  classes,  rich  and  poor,  without  any  intermediate  product 
The  hand  huddle  is  a  rectangular  wooden  box  with  .a  sloping 


A  stream  of  fine  ore  and  waste  snspended  in  wmter 
in  at  the  upper  end  and  gradnally  forms  a  deposit  on  the  bed  of  the 
huddle.  A  boy  with  a  t^room  keepe  the  top  of  the  sediment  smooth,' 
so  as  to  ensure  reffaJarity  of  sotion.  After  a  thick  depoait  haa 
accumulated,  it  \m  dug  oat  In  sections  which  decrease  in  richnsss 
from  the  upper  end  {h^O)  to  the  lower  end  (fail). 

Bound  buddies,  like  routing  framea,  are  of  t%o  kinds,  oonvex  and 
concavo.  The  oonvex  roun4  huddle  ffigs.'  108  >  and  104)  is  a'droular 
pit  with  a  truncated  cone,  or  head,  of  varying  siss  in  the  oehtre,  and 
a  bottom  sloping  towards  the  ciroumArenoe.  The  orey  stream  A 
iktiing  over  this  head  luna  down  gantiy,  depositing  ttie  heaviest 
partiolee  near  the  top,  the  lighter  onea  ftartiier  down,  whilst  the 

.  ^  Heary  T.  Feignsoa,  "On  the  Mechanical  AppUanees  Used  for 
Dreealng  Tin  end  dopper  Oris  in  Oonwall.*  Free  JntL  MtdL  Mmg,, 
1878  pL  iL 


fll^tert  ef  lA'flofir  awnr  at  a 
oTua  by  rsroiving  brnihes  D.. 
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TliaeeffiMa  of  the  Bsdittint  ia  kept 
This  maehlne  may  b^  compared  ts 


Fig.  108. 


.^ 


a  number  of  hand  bnddlea  arranged  radially  round  a  oentre.  -  The 
depoilt  that  is  formed  fii  dng  out  in  ilngi  of  varying  richnessi 


Fl»J04. 
The  uoneare  huddle  is-  a  circular  pit  with  the  bottom  tHofiag  to> 
wards  the  centre^    The  stream  of  ore  is  fed  aU  round  the  dreum- 
ferenoo,  and  runa  inwarda  to  the  middle,  when  the  lightest  partLclea 
eecape.     The  rich  head  is  of  course  near  the  drcumfereneo. 

The  keeve  is  a  large  tub  in  which  the  flne  stuff  is  atixred  with 
water  and  then  is  allowed  to  settle  from  a  etate  of  snqMnaion 
while  blows  are  beinc  atruek  on  the  side  of  the  tuh  The  deposit 
is  afterwards  scrapeaout  in  layers  which  inoreese  in  riehneas  as 
they  approach  the  bottom. 

The  aeries  of  proceeaee  employed  in  dreeamg  an  ore  varied^ 
not  only  aooonUng  to  the  nature  of  the  partieolar  mineral 
to  be  concentrate^  hnt  also  according  to  the  8ij»  of  its 
particles  and  the  nature  of  the  other  minerals  with  which 
it  is  ftssonated. 

With  gold  the  reduction  in  size  is  usually  effected  by 
stone-brMkers  and  stamps^  and  much  of  the  metal  is  then 
caught  by  mercury;  what  escapes  is  concentrated  with  its 
acoompanying  pyrites  by  inclined  tables  covered  with 
blankets^  or.  by  buddies^  and  the  concentrate  is  treated  by 
amalgamation  or  chlorination.     Bee  Qold,  toL  z.  p.  746. 

In  the  case  of  silver  the  ore  is  frequently  pulverised  by 
stamps,  and  the  resulting  ,jMi/jp  amalgamated  in  pans  or 
barrels.  The  ore  may  also  be  concentrated  by  any  of  the 
various  machines  descrihod,  and  delivered  to  the  smelter. 
Kany  of  the  ores  of  silyer  are  sent  to  the  smelting  works 
without  any  concentration  by  water,,  as  this  would  cause  a 
serious  loss. 

Lead  ore  is  generally  crushed  by  rolls,  often  after  a  pre- 
liminary reduction  in  sise  by  &e  stone-breaker.  The 
crushed  ore  is  dashed  by  reyolving  screens  down  to  the 
BLEe  of.  1  mm.,  and  the  resulting  grains'  concentrated  by 
jigging ;  dredgt^  xx  grains  of  ore  and  matrix^  must  b^ 
rec^ushed,^sised,  and  jigged.  The  finer  sixes  are  classified 
by  pyramidal  boxes  and  concentrated  by  frames,  rotating 
tables,  and  buddies: 

Zinc  ore  is  dressed  in  the  same  way  as  lead  ore ;  and,  as 
galena  and  sino-bleniie  are  frequentiy  intimately  associated 
together,  it  is  necessary  to  separate  them  by  the  use  of  the 
jig;  buddies  and  frama 
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Tin-bearing  rock  10  enuihed  b^rjilie  stone-breaker  and 
then  stamped  fine.  The  resulting  sand  and  slime  may  be 
concentrated  by  the  repeated  use  of  the  round  buddle,  with 
the  keeve  for  a  final  cleaning ;  but  often  the  sand  only  is 
enriched  by  the  buddle,  whilst  the  very  finest  particles, 
constituting  an  almost  impalpable  mud  (dime)  when  mixed 
with  water,  are  treated  by  frames.  When  much  pyrites 
is  present  it  is  necessary  to  make  a  preliminaiy  concentra- 
tion and  roast  the  enriched  product  (witu)  in  a  furnace. 
The  calcination  converts  the  heavy  iron  and  arsenical 
pyrites  into  a  -light  oxide  which  can  be  got  rid  of  with  the 
rest  of  the  waste  by  huddling  and  framing.  The  final 
product  from  the  keeve  is  clean  enough  to  approach  pure 
casalterite  in  the  percentage  of  metal  Alluvial  tin.  ore  is 
concentrated  in  sluice-boxes,  and  sometimes  by  jiggers,  after 
a  preliminary  treatment  in  a  puddling-machine  (Qold, 
vol.  X.  p.  745)  if  there  are  balls  of  clay  which  have  to  be 
broken  up.  When  the  alluvial  ore  occurs  as  a  hard  con- 
glomerate {ceiMfU),  it  has  to  be  stamped. 

Copper  ores  are  treated  by  crushing  by  rolls  and  some- 
times stamps,  sizing  by  trommels,  and  then  jigging  and 
huddling ;  but,  as  some  of  the  ores  are  very  friable  and 
easily  carried  away  by  water,  hand-picking  is  employed 
to  a  greater  extent  than  with  lead  and  tin  ore,  and  the 
enrichment  by  water  is  not  carried  so  'far  on  account 
of  the  inevitable  loss  that  would  ensue.  The  amount 
of  concentration  depends  upon  .the  distance  from  the 
smelting  works,  and  the  mine-owner  has  to  calculate 
whether  it  is  best  to  get  a  low  price  for  a  large  quantity 
of  ore,  after  paying  ^e  carriage,  or  a  higher  price  for 
a  smaller  lot  {parcel)  when  due  allowance  has  been 
made  for  the  cost  of  dressing  and  loss  sustained  in  that 
process.  Thus,  for  instance,  in  Cornwall,  the  ore  containing 
copper  pyrites  is  dressed  so  as  to  contain  only  from  5  to  8 
or  9  per  cent,  of  metal,  because  it  can  easily  be  conveyed 
to  Swansea  by  sea,  and  because  further  reduction  in  bulk 
would  cause  greater  loss  in  value  than  the  saving  of  freight. 

Hie  loss  in  dressing  is  very  considerable.  P.  von 
Rittinger  estimates  it  at  from  30  to  50  per  cent.,  and 
stubborn  facts  bear  out  his  conclusions.  Heaps  of  refuse 
from  dressing  floors  are  frequently  worked  over  again  with 
profit;  and  in  the  year  1881  no  less  than  909  tons  of 
"  black  tin ''  (t.«.,  concentrated  tin  ore  fit  for  the  smelter), 
worth  £35,283,  were  extracted  from  the  muddy  water 
allowed  to  flow  away  from  the  dressing  floors  of  some  of 
the  principal  Cornish  tin  mines. 

The  fall  in  air  has  been  employed  inttead  of  the  &U  in  water  for 
concentrating  puqxMos,  and  several  ingenioiu  air-jigs  have  been 
oonstmcted  and  worked  upon  this  principle. 

In  exceptional  coses  magnetic  attraction  may  be  utilised.  Mag. 
netic  iron  can  be  separated  in  this  way,  and  the  magnetic  process  is 
applied  fortreatinff  mixed  blende  and  chaljbite,  the  spedfio  gravities 
of  which  are  too  close  to  render  concentration  by  water  practicable. 
The  mixed  ore  is  calcined,  and  the  chalvbite  is  thus  converted  into 
magnetio  iron,  which  can  be  extracted  by  a  magnetic  'separator, 
leaving  saleable  blende. 

Before  concluding  this  part  of  tbe  subject  we  will  briefly 
enumerate  the  principal  improvements  that  have  been 
made  in  metal-mining  during  the  last  quarter  of  a  century. 
They^  are  as  follows : — diamond-drill  for  prospecting ; 
machine  drills  for  driving,  sinking,  and  stoping;  use  of 
compressed  air  for  winding  underground ;  stronger  explo-. 
sives,  especially  the  nitro-glycerin  compounds  dynamite 
and  blasting  gelatin ;  increased  use  of  steel  for  various 
purposes;  Blake's  stone-breaker  and  continuous  jiggers; 
extended  application  of  hydraulic  mining ;  larger  employ- 
ment of  electricity  both  for  blasting  purposes  and  for 
signalling  by  telegraph  and  telephone.  It  may  be  reason- 
ably hoped  that  ere  long  electricity  will  render  increased 
services  to  the  miner  for  lighting  ^e  workings  and  for  the 
transmission  of  power. 


14.  ReeeMt  Legidation  ofeOiihg  Jliius  in  the  United  King- 
dom,^— In  England  the  person  owning  the  surface  of  a  fre»> 
hold  ]£ prima  facie  entitled  to  all  the  minerals  underneath, 
excepting  in  the  case  of  mines  of  gold  and  silver,  ^diich  be- 
long to  the  crown.  The  crown,  howevei  does  not  claim 
gold  and  silver  extracted  from  the  ores  of  the  baser  metals. 
The  ownership  of  the  minerals  can  be,  and  often  is,  severed 
from  that  of  the  surface,  the  latter  being  sold  whilst  the 
mineral  rights  are  reserved  by  the  original  owner.  Local 
customs,  now  regulated  by  Acts  of  Parliament,  are  still  in 
force  in  Derbyshire  (High  Peak  Mining  Customs  and 
Mineral  Courts  Act,  1851,  14  k  15  Vict.  c.  94,  and  the 
Derbyshire  Mining  Customs  and  Mineral  Courts  Act»  1852, 
15  &  16  Vict.  c.  43)  and  in  the  Forest  of  Deap  (1  &  2 
Vict  c  43,  and  24  k  25  Vict  c.  40).  The  Stannaries 
Act  /32  &  33  Vict.  c.  19)  regulates  the  commercial  dealings 
of  mining  companies  in  Cornwall  and  Devon,  and  provides 
for  their  liquidation. 

The  working  of  mines  in  ithe  United  Kingdom  is  con- 
trolled by  five  Acts  of  Parliament,  vis.,  "Hie  Coal  Mines 
Regulation  Acl^  1872"  (35  &  36  Vict  c  76),  "The 
Metalliferous  Mines  Regulation  Acts,  1872  and  1877*  (36 
k  36  Vict  c.  77,  and  38  k  39  Vict  c.  39),  "  The  Stratified 
Ironstone  Mines  (Gunpowder)  Act,  1881 "  (44  k  45  Vict 
c.  26),  and  "The  Slate  Mines  (Gunpowder)  Act»  1882" 
(45  Vict.  c.  3).  The  last  three  Acts  simply  refer  to  the 
annual  returns,  and  exemptions  from  certain  restrictions 
concerning  the  use  of  gunpowder. 

The  Coal  Mines  RegaUtion  Act  applies  to  mines  of  ooal,  stritifiad 
ironstone,  shale,  and  fire-clay.  The  Hetalliferoua  Mines  R^golatioB 
Act  aoplies  to  all  mines  not  included  under  the  Coal  Vines  AoiL 
and  therefore  controls  not  only  workings  for  lead,  tin,  copner,  ana 
iron,  commonly  known  as  mines,  but  alM  the  salt-mines,  ana  under- 
ground quarries  worked  for  stone,  slate,  or  other  earthy  mineiala. 
The  principal  provisions  of  the  Coal  Mines  Bcmilation  Act  have 
been  set  forth  arvoL  vL  p.  78 ;  those  of  the  Metalliferous  Mines 
Regulation  JLct  are  similar,,  but  less  strict  owimr  to  the  almoat 
complete  absence  of  fire-damp.  One  important  <ullerenee  is  that 
the  manager  of  a  mine  under  the  Metallifer6us  Act  need  not  hold 
any  certificate  of  competency  or  service. 

Other  Acts  of  Parliament  are  the.  "Explodvea  Aet,  1875"  (88 
Vict  c.  17),  regulating  the  manner  in  which  explosives  ai»  stored ; 
the  *' Elementary  Education  Acts,  1876  and  1880"  (88  H  88  Vict 
c  79,  and  43  k  44  Yict  c  88),  regulating  the  eDployBeBt  of 
children;  the  '•  Factory  and  Workshop  Act,  1878"  (41  Viot  e.  l^\ 
which  applies  to  the  dressing  floors  of  mines  under  the  MetaUifcroDS 
Mines  angulation  Act 

The  statute  of  Elizabeth  (48  Elis.  c.  2)  which  was  passed  for 
raising  money  for  the  relief  of  the  poor  mentioiis  coal  v&am, 
but  omits  o^er  mines;  these  have  been  made  sul^eet  to  poor- 
rates  by  <«The  Rating  Act,  1871"  (87  Jl  88  Yict  o.  64).  Hie 
"Employers'  LiabUitv  Act,  1880"  (48  Jl  44  Yict  c  4S),  extends 
and  regulates  the  liability  of  employers  to  make  compensation  for 
personal  injuries  sufferea  by  workmen  in  their  serrioe.  Finally, 
if,  as  sometimes  happens,  works  are  put  up  at  a  mine  ibr  roasting 
oopper  oree  with  common  salt  in  order  to  extract  the  metal  by  the 
wet  way,  the  provisions  of  the  "Alkali,  Itc,  Works  Regnlatioii 
Act,  1881 "  (44  k  46  Yict  c.  87),  must  be  attended  to. 

It  is  thus  very  evident  that  the  Uws  affecting  mines  have  reedved 
imost  important  additions  during  the  last  few  years. 

15.  AeeideiUs  in  Mines, — Itiiiing  is  one  of  the  ooenpft- 
tions  that  may  decidedly  be  called  hazardous.  This  fact 
has  been  thoroughly  impressed  upon  the  public  mind  by 
explosions  of  fire-damp  in  collieries ;  but,  though  accidents 
of  this  kind  are  appalling,  owing  to  the  number  of  victims 
who  perish  at  one  time,  fire^mp  is  by  no  means  the  worst 
enemy  with  which  the  miner  has  to  contend.  Falls  of 
roof  and  sides  both  in  collieries  and  metal  mines  are  far 
more  fatal  in  their  results.  With  the  risks  attending 
the  collier's  calling  we' need  not  deal,  as  statistics  upon 

*  For  information  oonoeming  the  laws  relating  to  mines  in  the  United 
Kingdom,  eee  W.  Bafnbridge,  A  TtmHm  /m»  the  Law  qf  Mi$m  tmd 
MinmruU^  1878,  and  Arundel  Roger*,  Thu  Law  rdating  to  Mimm, 
Mtmerab,  cuid  ^Marnet  <m  Great  Britain  and  Irdtmd,  with  «  Ana- 
SMUT  c^Oe  Law  ^Ibretffn  Statu,  1870. 
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tliia  subject  have  been  already  giren  (see  Ooa;^  vol  vi 
p.  79);  but  the  figures  below  relating  to  metalliferous 


mines  proTe  that  the  occupation  of  the  metal  miner  is 
very  little  less  dangerous. 
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41 

91 

94 

86 

11 

97 
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97 

18 

9S 

69 

8 

77 
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94 

16 

16 

06 

8 

64 
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I '88 

1880 
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81 
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19 

71 

18 

•4 
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86 

99 

89 

90 

9 
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1-80 
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80 

97 

17 

74 

18 
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Total  tad  aT«rmffw> 
fbrUMiUii«7Mnf 

988,184 

196,016 

491,900 

986 
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909 
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•OS 

IIT 

0-04 
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Thia  table  >  them  that  the  arengo  aoddental  mortality  of  the 
peraons  employed  undfrground  in  metalliferoiis  minea  ia  S'87  per 
1000.  Daring  the  ten  year*  1878-1882  the  oorreaponding  mor- 
tality at  minea  under  the  Coal  iUinea  Act  waa  2'67,  ahowing  a 
dilTerenco  of  only  0*20  per  1000  in  fiaroor  of  the  metal  miner ;  and 
when  we  take  the  welI-ki)otrn  metalliferona  diatrict  of  Comvall 
and  Devon  ve  find  a  death-rate  for  the  ten  years  mentioned  of 
2*68  per  1000,  which  therefore  ezceeda  that  of  ooal  minea. 

Reference  to  the  table  ahowa  that  more  than  one-third  of  the 
deatha  were  cauaed  by  falla  of  sround.  The  aotnal  peroentagea  of 
the  deaths  are  aa  followa :— falla  of  gronnd  86 '6,  in  ahafta  26*2, 
miaoellaneona  25*1,  on  anrfaee  18*1.  The  aocidenta  in  ahafta  are 
doe  to  falls  from  laddera,  cagoa,  and  man-enginea,  ropes  and  chaina 
breaking,  overwinding,  and  other  canaea,  whilat  the  miaeellaneooa 
accidents  inclnde  numerous  fatalities  in  connexion  with  blasting 
operational  The  surface  accidenta  are  mostly  cansed  by  persons 
becoming  entangled  in  machinery,  and  there  have  been  aevexal  fiatal 
boiler  explosions. 

In  apite,  however,  of  all  the  dangers  to  which  miners  are  ezpoaed, 
they  are  leas  likely  to  be  the  victims  of  accident  than  railway  aer- 
vsnta,  among  whom  the  rate  of  fatel  sceidentB  varies  from  2*5  per 
1000  on  passenger  traffic  linea  to  8*6  per  1000  on  lines  poaaeaaing 
a  heav^  ^ooda  trafllc* 

Statistics  concerning  accidenta  in  mines  are  pabliohed  by  many 
foreign  oountriea ;  the  most  minute  are  thoee  prepared  by  the 
Cbvemment  mining  engineers  in  Prussia.  The  average  annual 
death-rates  per,  1000  persons  employed  below  ground  and  above 
ground  from  accidents  in  mines  in  Prussia  during  the  fifteen  years 
1867  to  1881  have  been:— coal  minee  2*952,  lignite  mines  2*474, 
metal  minea  1*446,  other  minea  1*698,  all  the  mines  together  2 '476. 
In  making  any  comparison  between  these  figures  and  thoae  wo  have 
given  for  Oreat  Britain,  it  ia  neeeesary  to  recollect  that  the  minea 
under  the  Coal  Minea  Act  include  some  workings  which  in  Prussia 
would  be  elaaaed  as  metalliferous,  and  that  British  mines  under 
the  Metalliferous  Act  include  underground  stone-quarries. 

Before  concluding  the  subject  of  accidenta,  it  ia  necessary  to 
point  out  that  successful  efforts  have  been  made  of  late  years  to 
mit^te  their  reiulta.  In  the  first  place,  persons  equipped  with 
the  Fleuss  breathing  appamtua  can  now  enter  minea  after  explosions, 
in  snite  of  the  noxious  and  irrespirablo  gases,  and  save  livoa  which 
would  otherwise  be  sacrificed.*  Secondly,  by  means  of  the  instruo- 
tton  afforded  by  classes  establiihed  by  the  St  John  Ambulance 
Aaaociation,  miners  are  learning  how  Mst  to  render  first  aid  to  the 
injured  before  the  arrival  of  a  medical  man,  and  there  ia  no  doubt 
that  many  valuable  Htos  have  been  loat  in  timea  past  for  want  of 
this  knowledge.  Thirdly,  a  vast  amount  of  good  has  been  done 
b^  the  establishment  of  Miners'  Permanent  Relief  Societies  in 
different  districts,  which  afford  aid  to  persons  disabled  by  accidenta 
and  to  the  dependent  relatives  of  those  who  have  unfortunately 
loat  their  livoa  by  any  mining  fatality. 

16.  Ust/ul  Uifurah  produced  in  Fariaut  Pmto  ^tMt  OUbi. 
Oreca  Britain  and  Ireland—Tho  mineral  produce  of  the  United 
Kingdom  for  the  year  1881  ia  summed  by  Mr  Robert  Hunt^  aa 
followB  :— 

»  From  lUporU  of  H.M,  Insjnelort  qf  ifiusa  for  (hi  year  1882, 
p.  xxxvl. 

*  Tht  Ratt  ^  Fatal  and  JTon-Faiai  Aeeidntt  in  and  about  Mint» 
and  on  Railwaya,  with  th4  Co$i  of  Inturanes  a^inti  such  Aeeidonta, 
by  Francis  O.  P.  Noiaon,  London,  1880. 

s  JUporU  <{/  H.  M,  Insp^ctort  of  Minet  for  ths  yoar  1881,  Mr 
Bell's  Report,  p.  468. 

«  Mineral  StatiUia  f^f  Me  Xlnit^  Kingdom  for  1881,  p.  ix. 
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The  total  value  of  minerals  produced  in  1881  was  £76,201,695,  28., 
exclusive  of  slate,  building-stone,  limestone,  and  other  stones  worked 
by  mines  and  quarries. 

The  quantity  of  coal  raised  in  1882  was  166,499,977  tons. 

The  metala  obtained  from  the  ores  produced  in  the  United 
Kingdom  in  1881  were — 
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ZIno ... 

Total  rahio  of  netala  produced 

In  1881 

... 

£22,514,508 

The  total  value  of  minerals  and  metals  obtained  from  the  mines 
and  other  mineral  workings  of  the  United  Kingdom  in  1881  wv— 

Goal................. 85^28.3>7 

Vetalt,  aa  abore 'I'tJt'SI 

UlneraU,  not  rednced-ealt,  clay«>  Ac Ml^.W* 

X«0,880.487 
From  these  tables  it  is  evident  that  ooal  and  iron  are  by  far  the 
most  important  mineral  productions  of  the  United  Kingdom,  as  94 
per  cent  of  the  total  value  is  due  to  these  two  substancea. 

/Vance.— The  mineral  productions  of  France*  for  the  year  1880  aj« 
set  forth  in  the  following  table: —  
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Peat... 


Asphalt  rock  and  tdtnmlnoaa  a 
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6,719,000 


200,711,000 


•  Statistique  do  V Industrie  MintraU  et  de$  AppartiU  d  Fopeiir  en 
Franee  et  en  AtgMe,  Ann4e  1880,  Pari^  1882,  p.  45.         , 
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.  The  qoantitias  of  metel  prodncfld  in  WnuM  from  JkMr%  tad 
foreign  ons  in  1880  ^  vren-^ 

fl'ifniMMy*'— Thft  "*fa<»g  indurtrj  of •  tli*  Ctonnan  empirB  ii  of 


*hlgli  Importaaea.    Tht 
tM  following  taU«, — ^taken 
IMeh,  Bwlu,  1889,  p.  87 


[xfMBRAL  PRODUCE  OV 

it  of  tUminM  in  1881  faahoimVy 
n  the  Stat,  Jahtb./^doB  DnUtek^ 
The  prodnction  ot  common  aelt. 


potieainn  chloride  m.  othtr  aalts  fram  brine  ia  aleo  coniideimbleu 
The  total  qnantitT  for  the  jQerman  empire  in  1881  waa  808,000 
metric  tone,  worth  88,667,000  marka,  udnding  118,200  tool  4l 
potaaalnm  ofaloride  Tahied  at  14,090,000  marka. 
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Altdria^ffungary,— Among  the  famooa  minee  of  the  Anatiia- 
Hungarian  empire  may  be  mentioned  thoee  of  Hnngary  and 
TranajlTsnia  lor  gold  and  aflrer ;  Stjria  pro4vcea  mnoh  of  the  iron : 

SSckailTer  ia  yielded  by  the  minee  of  Idria  in  Oaniola,  lead  and 
rer  by  tho&d  of  FnibEmm  in  Bohemia ;  aalt  ia  obtained  in  the 
Aoatzjan  Alpa  and  in  Galicia,  which  ako  prodnoea  petrolanm  and 
oaokerite. 

The  prodnction  of  minenda  and  metala  In  Anatrii'  during  the 
year  1881  waa  aa  foUowa  :— 
Oold  oi«-..„........         784  metrio  tone    MetiWo  gold....... 

SUTor  on............      1S,S88     «       «    —     »      iB^er . 

Onkkdrer  ore.....     48J04     „       »   —     m      monwr..       ••• 

Copper  ore..........       4,4tt     «       «    —     >•     eopper.....       481 
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Exdoaive  of  aalt,  the  Talne  of  theprodnoo  of  the  Xvatrian  minee 
in  1881  waa  44,698,89S  florina.  The  total  ontpnt  of  aa^t  in  1881 
wae  867,279  metric  tona^  Taloed  according  to  toe  monopoly  piioaa 
at  28,000,498  florina. 

Hungary  in  1879  *  prodnced 
1«W8 


Coal.....M..M.... 

"ciiHa. 

Iron  pjnitee*.. 


.  8741008 
,.  ••i,47i 


^ Miajfoo 

JfoKUljT  .....MOT.M...         98 

itfkriiMn.— Belgium  ia  rich  in  coal,  the  output  in  1881  being  no 
leaa  than  16,878,951  metric  tone,  Talned  at  168,704,842  fnne^ 


long  been  worked  with  aucoeaa  by  the  celebrated  Yieille  Ifontagne 
Company,  which  abo  owna  iino  xninea  in  T^lHi^w*,  GeimanT. 
SwecW,  8a^dini^  and  Algeria. 

JSumo.— In  a  Taat  empire  like-  Ruaaia  it  ia  not  aurpriaing  that 
there  ahould  be  yaluable  depoaitB  of  a  great  Tariety  of  minerala. 
Among  the  meet  important  are  the  aui&roua  alluria  of  the  Uxal 
monntaina  and  Siberia,  which  in  1880  yielded  116,940  troy  lb  of 
gold,  worth  more  than  6  miUiona  aterling.  Platinum  ia  found  aaaod- 
ated  with  the  gold-bearing  aanda  «f  the  Urala :  the  output  in  1880 
waa  7896  troylb.    Zinc  ore  i.  htfgdy  worked  in  Poland     Import- 


*  QnutttT  lo«  then  satooe. 

«  DoUlkd  ■UUitica  of  the  ntawnl  prodneo  of  teseny  ere  dven  hearty  in  Um 


ant  auppliea  of  chromic  iron  ore  are  derived  from  the  Urala,  amount- 
ing in  1880  to  more  than  8000  tone.  The  metallic  copper  produced 
in  1880  waa  about  8100  tone,  and  the  ofl  wella  of  Baku  yielded  in 
that  year  846,000  tone  of  petroleum.  Buaai*  alio  poaaeeeei  minee 
of  iron  ore.  manganeee,  lead,  ailTer,  coal,  and  lignite.  A  little  tin 
ore  ii  fumiahed  by  Finland. 

Jtaly,—^n»  moat  important  mineral  in  Italy'  ii  sulphur,  869,640 
tone  (metric)^  wordi  86,448,468  iii«,  having  been  ob^ned  in  1880, 
and  mainly  firom  aeama  containing  the  native  element  in  the 
"Miocene  rooka  of  Sicily  and  Bomagna. 

The  celebrated  iron  minee  of  the  ialand  of  Elba  have  been  worked 
from  very  early  timea,  and  fumiah  a  valuable  ore  ;  and  the  depoeita 
cC  falamine,  lead  ore,  and  filiser  ore  in  Sardinia  form  no  amall  pro- 
portion of  the  mineral  wealth  of  the  Italian-  kingdom.  The  gold 
minee  in  and  neer  the  Yal  Aniaatia  (Piedmont)  are  producing  more 
than  7000  ounoee  of  metal  yearly. 

AMUit.— Spain  ia  juatly  celebrated  for  ite  mineral  t^ealth.  It 
produoea  more  cApreoua  pyritee  than  any  other  country  in  the  woikU 
and  very  large  amounte  of  lead  ore  and  quickailver;  and  ite  iron  orea 
are  Abundant  and  cf  excellent  quality.  The  principal  leed  minee 
are  in  the  provincaa  of  Jaen  {Andaluaia)  and  Murdaj,  and  the  total 
amount  of  metallic  lead  produced  in  Spain  or  Irom  Spaniah  orea  it 
eatimated  to  be  120,000  tone  yearly. 

Cinnabar,  the  heavy  red  ore  of  mercury,  naturally  attradted  atten- 
tion at  a  venr  early  date,  and  the  world-renowned  Almaden  mine 
baa  been  woriced  from  time  immemorial.  The  output  in  1880  waa 
1887i  tone  (metric)  cTquickaflver.* 

llie  cnpreoua  pyritea^  often  Imown  aa  aulpknr  ore,  ia  obtained 
from  the  protince  of  Hnelva,  where  vaat  depoate  occur  over  a  belt  of 
country  nearly  100  milea  long  hr  80  milee  wide.  The  Bio  Tinto 
minee  are  the  laigeat  in  the  diatiioti  and  are  worked  on  a  gigantib 
acale.  The  oompany  emnloyi  npwardi  of  10,000  handa,  or  more 
peraona  than  are  enmged  In  all  the  Cleveland  iron  minee,  and  tha 
outDut  is  upwards  of  a  million  tone  per  annum.  About  one-quarter 
of  tnia,  containing  84  per  cent  of  copper,  is  exported,  mainly  for  Um 
mann&cture  of  sulphuric  acid  and  aubsequent  treatment  for  copper 
and  ailver,  whilat  theremaining  three-quartoa,  with  2}  to  2^  per  cent, 
of  copper,  are  treated  on  the  apot  The  ore  contains  rather  leaa  than 
1 08.  of  ailver  to  the  ton,  and  a  few  graina  of  gold.  These  ere  profitobly 
extracted  from  the  burnt  ore  by  Uandet's  prneesa,  and  aome  idea  el 
the  importance  of  the  copper  and  ailver  will  be  gained  by  rsferenea 
to  the  following  flgurea.*  During  the  year  1881  there  were  obtained 
■  ~       1  Kingdom  in  1881, 

copper,  868,468  oa. 

.. value  of  the  ailver  and 

gold  waa  £64,196. 

The  total  output  of  iron  oio.in  1880  waa  8,666,888  metric  tco%>* 
more  than  two-thirda,  via.,  91,688,687  tone,  being  obtained  from  the 
celebrated  minee  neer  BQbao  in  the  province  of  Biacay.  Enaland. 
France,  Belgium,  and  Qermany  are  aU  glad  to  draw  anpiUiee  <^ 


to  tne  louowing  ngurea.-  uunns  tbe  year  1881 U 
from  cnpreooa  pTxitea  imported  mto  the  United  1 
mainly  from  Spain  and  Portugal,  14,000  tone  of  o 
of  ailver,  and  1490  os.  of  gold.    The  total  value 
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vsedknt  zsd.cnd  htowi  Juematlts  firan  ib»  BUbio  MinMu    MuA 
eoiBflt  mxt  in  importanee  to  Biieaj,  wkh  a  ptoduetloB  of  689,988 


I^rtugaL  —The  gnat  ndnaml  bolt  of  HnelT*  exttndi  into  Portugal, 


workiQgi  had  yielded  up  to  the  year 
Z,67B,74S  Englifth  tons  of  eapreons  pyritcai  by  fw  the  greater  pert 
of  thia  hariiu:  been  eztraoted  in  recent  timea.  The  quantity  oC ors 
raiaed  from  tibe  mine  ip.  1882  vaa  i06,029  tone. 

Fbrtttgal  poaaeaaea  notable  manganeae  minea,  bat  prodneaa  eom- 
paratiTely  email,  qoantitiea  of  iron,  kad«  and  oc^per. 

Jfifiyetf, — ^Tfae  minoa  at  Kongaberg  are  famooa  fiir  the  lar^s 
qnantitiee  of  natire  ailTor  they  prodooe,  and  enormooa  maaMa  are 
aometimea  met  with.  The  annnal  oatpnt  ia  from  10,000  to  1S,000 
troy  onnoea.  Copper  ore  «nd  cnpreooa  pyritee  are  alao  mined  in 
Korway,  and  there  are  important  woclunga  for  niokel  and  cobalt 
and  for  apatite.  AUuTial  gfarela  hare  been  trashed  for  «old  in 
Norwegian  Finland.. 

Aemnc— The  moat  important  mineral  obtained  in  flweden  ia 
iron  on,  mndh  being  in  the  fonn  of  magnetite ;  red  hiematite  also 


on  on,  mndh  being  in  the  fonn  of  maipietite ;  red  hiematite  also 
n  mined,  and  brown  hsmatite  ii  dredged  np  Ihmi  aome  of  the  lakdL 
The  princfpal  iron-prododng  distiiota  are  tnoee  ef  Korbei|^  Danno- 


mora,  Kora,  aqd  Perpebenr. 
1880 


The  ontpat  of  the  Swediih  minea  in 


bm  ora..^.............^.^..  na,IOftoai.  I    

iMd  oi«....v................    1S,M8    «*      I    CoffCTflra.. 

Owen— One  of  the  mort  interestinff  nndertakingB  of  modem 
timee  has  been  the  re-working  of  the  Laniinm  mints,  which  are 
sltnated  in  the  eonthem  extremity  of  Attica ;  and  an  •eooimt  of  them 


with  the  greateat  Tigoor  between  000  B.  a  and  the  Peloponneaian 
"Wbx,  and  were  finally  abandoned  in  the  let  eentory  of  the  Chriatian 
era.  Huge  pilee  of  alag  which  had  aoonmnlated  from  the  eld 
amelting  worxa  were  found  to  be  well  worth  bslnff  re-worked  for 
ailTer  and  lead,  and  operations  wen  commenced  in  1884.  PIts 
Tears  later  the  old  heapa  of  mine  refnse  began  to  bs  treated,  and  at 
last  in  1876  a  French  company  resumed  working  the  mine.  A 
Greek  company  employing  some  8000  persons  is  new  producing 
annually  from  the  old  mine  heape  no  less  than  8000  to  0000  tons 
of  piff  lead,  yielding  45  ok.  of  sUrer  to  the  ton,  whilst  the  mi^ee  of 
the  (Umpagnia  ^n^aim  de»  mUu»  du  Lanrium  made  an  output  ia 
1881  of  86,664  tone  (metric)  of  roaated  calamine^  with  40  to  60  per 
oent  0$  zinc,  in  addition  to  lead  ore  and  mixed  orea.  Cordelia  cal* 
enlatee  that  during  the  three  hundred  yeara  the  lanrium  minee  wen 
worked  by  the  ancienta  the  total  amount  of  lead  produced  was 
2,100,000  tons,  with  22|  million  troy  lb  of  sHrer.  Beddes  this  the 
ancients  left  behind  two  million  tons  of  leed  slags  containing  on  an 
aTeraffe  10*67  per  cent  of  lead,  100  inillion  tons  of  mine  rsftiee 
with  1^  to  18  per  cent  of  lead,  and  excaTationa  t6  the  extent  of  61 
million  cubic  yards  with  lead  ore  etill  in  eight  They  did  not 
touch  the  calamine  depoeits.^  Kext  in  bnportanoe  to  lead,  ailver, 
and  dno  comes  bay'salt,  and  after  that  emery.  The  iaUmd  ji^ 
Kaxos  fnmiahed  8800  metrio  tons  of  emery  in  1877,  Tslued  at 
£28,000. 

Africa, — ^Algperia  is  rich  in  iron,  and  three-fourths  of  the  Tslue 
of  its  total  mineral  output  ars  due  to  oree  of  this  metal.  In 
1880  the  iron  minee  produced  614,000  metr^  tons  of  ore,  Mokta- 
el-hadid  mine,  near  Bona,  alone  yielding  about  800,000  tone. 
Algeria  also  poaaeeaee  minee  of  copper,  lead,  sine,  and  antimony. 

The  name  "  Gold  Coest  **  applied  to  part  of  the  ehoree  of  Afrioi; 
denotee  ita  producttTeneae  of  the  prodoua  metal,  and  it  ie  probable 
that  Tcry  important  anpplies  of  gold  will  one  day  be  derived  fkom 
Tarioos  districts  of  the  Dark  Continent 

Cape  Colony  poasessea  rich  copper  mines  in  the  Vamaqualand 
diTiBion,  which  in  1882  produced  ore  and  metal  worth  £881,646: 
howcTer,  the  most  Taluaole  and  remarkable  mineral  denoeita  of 
Africa  at  the  present  time  are  the  diamond  minee.  The  firrt 
'diamonds  were  obtained  from  recent  gravel  in  the  bed  of  the  Yaal 
river,  and  it  was  afterwards  discovered  that  the  precious  stones 
could  be  obtained,  from  the  so-called  dry  diggings.  The  moat  im* 
portant  of  these,  the  Coleaberg  Kopje,  now  known  ss  the  Kimberley 
mine,  produced  in  1881  diamonds  weighing  900,000  earata,  worta 
£1,675,000.  Three  other  neighbouring  minea  are  Old  De  Beer's^ 
which  yielded  300,000  carats  in  1881,  worth  £600,000,.  Du  Toit*s 
Pan,  and  Bnlfontein.  The  value  of  the  diamonda  raised  in  Soutlk 
Africa  since  1870  amounts  to  forty  millions  sterling ;'  indeed  the 
Kimberley  mine  alone  was  estimated  in  1877  to  have  already  pro- 
duced ten  million  ponnda  worth  of  diamonds,  extracted  from  4 
million  tons  of  diamantiferous  rock. 

1  ▲.  CorMla,  *  MtMnloftteli-ffMloatwlM  RsiiaUJMea  sat  OriecheBland,* 
Mtrr-  «e4  Mtimmammt»tk»  ftftaJif;  vol.  xUL,  1S8S,  a.  It 

*  A.  J.  MMdooAkl.  "The  raise  of  the  Cape  as  eDapaBdeaer  of  OraatBittala," 
ite  IVaMi,  M  Mv  IMI. 


.^sCflk— For  ma«y  o^uries  India  waa  ngarded  aa  pnss> suing 
fkbulous  mineral  wealth,  and  a  strong  baaia  for  thia  Idea  may  be 
fo«nd  hi  tiie  existence  of  tracee  of  mining  on  a  very  extenaive  acale. 
Ko  donbt  in  early  daya  India  did  aopply  what  then  appeared  to  be 
veiT  large  qnantitiee  of  metala,  and  a  countrv  that  produoee  gold 
and  precione  atonee  is  apt  to  be  endowed  by  tne  popular  mind  with 
boundleaa  richee.  The  actual  amounts  of  mineralraised  in  India 
at  the  present  day  are  comparatively  small  ^  Gold  exista  over  con- 
siderable areas,  but  it  remains  to  be  proved  that  the  mid  minee  of 
the  Wynaad  and  Mysore  can  be  profitablv  worked  by  British  com- 
paniea.  Diamonds  occur  and  ars  worked  in  alluvial  digginga 
and  in  a  conglomerate  belonging  to  the  Yindhyan  fbnnation. 
Sapphires  sAd  rabiss  are  obtained  from  Upper  Bnrmah.  Ceylon* 
produced  in  1880  no  leas  than  10,286  tone  or  graphite  or  plumbago, 
valued  at  £102,870.  Petroleum  ia  abundant  in  Upper  Burmah,  and 
oil  from  wells  has  been  utilized  for  upwards  of  twenty  centoriea. 
The  total  oolpat  in  1878  waa  estimatod  to  be  about  10,000  tone 
yearly.  •  Tin  ore  occurs  and  ia  worked  in  Tenaaaerim.  Paaaing  into 
Siam  and  tiie  Uslay  Peninsula  we  find  depoeita  of  alluvial  tin  ore, 
producing  what  la  known  in  commerce  as  Straits  tin.  A  little  to 
the  eart  are  the  iaiands  cf  Banca  and  BilUton,  which  for  many  yeaza 
have  been  a  aouree  of  wealth  to  the  Dutch  Government  The  aalea 
of  Banca  tin  in  1881  amounted  to  4889  tons,  and  those  of  BilUton  tfai 
to  4786  tons,  whilst  11,475  tons  of  Straits  tin  were  exported  from 
Penang  and  Singapore.^  Stanniferous  alluvia  are  also  worked  in 
Xarimout  Stngkep^  and  Sumatra,  whilst  the  latter  island  poaaeaeeo 
also  valnable  seems  of  coaL 

Borneo  fumishea  coal,  antimony  ore,  and  some  cinnabar;  and 
liver-gravels  asa  washed  Ibr  diamonds,  gold,  snd  platinum. 

Then  is  no  doubt  that  the  mineral  wealth  of  China  is  enormousi 
In  addition  to  important  opal-fields  it  possesses  numerous  metallie 
mines.  The  province  of  Yunnan  in  the  eouth  of  the  empire  seems 
to  be  spsoisl^  favoured  wiUi  rmrd  to  metalliferous  wealth,  for 
minee  of  oold,  silver,  copper,  leac^  tin,  and  iron  are  worked  there, 
whilst  jaoe  and  predous  stones  are  found  in  the  beds  of  rivers. 

Japan  produces  mors  than  8000  tons  of  copper  yearly,  or  about  as 
much  aa  the  British  Isles.  'The  output  of  lead  and  tin  is  insicnifi- 
cant,  but  the  quantl^  of  sQver,  exceeding'  800,000  os.  yearly,  is 
worthy  of  notiosk  Gold,  iron,  and  petroleum  are  other  products  of 
japan. 

The  gold  of  Siberia  haa  been  mentioned  in  speaking  of  Russia* 

CbmubL^'The  Dominion  of  Canada  is  rich  in  minerals.  Gold- 
betting  quarts  veins  are  worked  in  Kova  Scotia,  whilst  in  British 
Columma  alluvial  depoaits  are  the  main  source  of  the  supply. 
Silver  occufs  on  Lake  Superior,  the  moat  important  mine  being  that 
of  saver  Islet,  which  from  1860  to  the  apnng  of  1877  yielded  2| 
million  ouncea  of  silver,  and  gave  a  profit  of  £200,000. 

Bocks  leaembling  the  copper-beanng  strata  of  the  United  Statee 
territory  are  mined  in  Hicmpoten  island  in  I^ke  Superior.  Iron 
ons»  in  the  form  of  msgnetite,  red  hssmatite,  Umonite,  and  ilmenite, 
are  worked  in  verioua  parte  of  Canada^ 

PStxoUum  is  derived  from  oil  wells  in  Western  Ontario,  afid  the 
quantity  refined  in  1876  waa  about  210,000  barrels,  each  of  40 
gallons.  It  is  in  Ontario  also  that  the  veins  of  apatite  exist  from 
which  a  lane  amount  of  that  useful  mineral  has  beeU  raised. 

U%il»i  SeAu.'-Thsk  mineral  wealth  of  the  United  States  is 
admirably  sommed  up  by  Vr  Bichard  P.  Bothwell  in  his  address 
to  the  American  Institute  of  Mining  Engineers.* 

"iVorfuciion  </  C«rf,  Metal,  and  PUroltum  in  18dl.« 

Aaihradte............................ •  80,281.940  ton*  (otftiO  t»). 

Mtoinlnoiu  eoal. 49,417 ,7M    „    (ofSOOOIb). 

PKIraii. 4,144,000    „    (o(»401b). 

SSS3ttw!!,\".7!!n!!!!Z!.".*!!.'.".'.'.*!      ».'ooo  i&kt  coi 'f sj  ib.  atoir 

^ $S1,«70,000  (-1,»41«711  OlO. 

niVW-. «...«-.... ,....«..,...k..  •4S.078.000  (->84,8«.aS0  01.). 


Petrolen 


S7.>64,000  lumh  (of  4S  calloni). 


"  The  slatMies  of  eCbw  VMfal  mtaerali  aatf  »eiaia  rtiow  •■  «|oaH3r  mmejoaB 

Tan  ymn  later.  talALwe  produced  no  lev  than  4,141,000  tons,  an  InereaM  in 

^-liX!i£^W^'Sl4,^\tm  to  MM,  tartod  bnk HtUe  fr«»  ^±fip>«^ 
■BtO  tbo  eonalmetloa  o(  nUroads  Into  the  ars«ittferoua  lead-mlntag  «*telct«  ol 
the  watt  abont  1S70.  Kowka.  NoTada.  Utah,  and  moro  recently  ColoradOL  with 
It*  LeadTlUa  bonanaas.  ranldly  raised  the  prodnettoa  from  18,000  tons  In  1871  to 
47,000  tooalajl«7t,7».000toiiata  1877.  and  106.000  ton;  to  1881. 

^•Onr  nrataetloo  el  aoppaa  ataadlly  laeraaMid  from  1000  tons  in  18«J  to  11,000 
loaa  In  IML— Cha  anennoHa  oatpnt  of  that  nnrirallcd  mine  Calumet  and  HocU 
ateadytna  tba  pradnetton  and  nantraflahiff  the  Suctantioos  of  the  leaser  mfaie*. 
^•QolduUTW^haa  shown  ^(Um  finatnattaa,  doa  more  to  t»«»f«w»W2*Ji«"  *« 
10  the  ODBdltleB  of  the  mlaaa.    Is  ISU  the  en^poi  amonatad  to  SO.OOO  llaskas 


t  AaMMtel  AMrmdJbr  Oa  /Sn$rtd  C6Umiml  and  otktr  P^atMtUm  ^th4  UmUtd 
Xfoarfm  te  meh  ptar/^tm  1800  to  1880,  London,  IWf,  p.  89. 
rSunt,  Jfta.  jSlol.  for  1881  p.  S. 

:  S!!rSn^.£S^J^S^^  yi  im  amoa..-  ro 
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talllir«rtM  lev  m  10.000  fltfkt  la  1M».sb4  mm  to  11,000  fsAs  On  jmn 

tour;  from  thia  tt  d«ella«d  to  11,000  flask*  la  1871,  thoii|h  la  tho  foUoalag  yoar 
It  grow  to  TS,000  flaika.    iMt  yoor  «t  prednead  M,000  flMka. 

^Qold  It  tb«  onlj  nMtal  In  which  oar  prodaetton  ku  booa  doeltelaic  la  lOM 
tt  amoaatod  to  $00,000,000:  kat,  vuh  tomo  flaotaattoaib  It  kaa  aov  doettaod  to 
1«H  than  •89.000,000  aBBaaUj. 

**Tko  prodaetioo  of  ■llTor,  oa  tho  eoatrary,  hM  torcolj  hierooaod.  OemaMae- 
lac  la  li«9  wtth  9100.000,  U  kat  npw  atlalaad  tM.OOO.OOO.  In  187T  oalj  vera 
thoM  flgam  axeoedod,  and  thea  oalj  kj  abeat  91,000,000. 

■•  The  prodacUoa  of  potraloan,  that  ffroal  Amerioaa  ladaatrr,  hao  gnwn  wtth 
woadorf Bl  rapidity.  la  1800  It  eommoaeod  with  onlj  1000  bamla,  aad,  aftor  an 
ahaost  anlfonn  lacraaaa,  It  attalaod  hut  year  tho  anonnoitt  flguraa  of  77,000,000 
bazrela.  SdentUlo  laToatlffatkn  baa  roooatly  raliod  a  aoto  of  wanibig  hi  thla 
tadaatrr,  aaaeithiff  tho  lloiltod  aiaa  of  oa-prodadac  tonttocy  aad  tta'approoehlBf 


Somo  ralnabla  itatiotiei  ooneomiiig  tho  prodaetion  of  tho  pndoiifl 
matak  in  the  United  States  are  contained  in  a  report  iMUoa  hj  the 
Cenioa  Boreao.'  The  output  for  the  year  ended  81st  lftj.1880  is 
summed  up  as  folloirs : — 


Oold. 

Saror. 

IMaL 

Oaaeoa. 

ValBO. 

Oanoon 

▼alaa. 

Vahia. 

Daop  mtaoi.... 
Ftooen. ........ 

▲n  mfaioa.. — 

100,707 

•21,a74.1«l 
U.0OS,(U 

8l,n7,S07 
00,177 

•41,007.190 
108.081 

•8tJ81.448 
1M00.178 

l.«M,741 

U,S7«.868 

11.707,474 

41410.087 

74,400.810 

The  Stata  producing  the  greatest  ralne  is  Colorado,  Tis., 
119.249,172,  or  gold  180.e07  os.  and  silTer  12,800,119  oi. ;  Call- 
fomia  comes  next,  haying  produced  §18,801,828  of  bullion,  and  then 
Kerado,  with  $17,818,909  of  buUion. 

The  ^atest  gold  producer  amonff  the  States  and  territories  is 
California,  with  829,676  ox.  of  gold,  naif  from  deep  mines  and  half 
from  placers.  Next  foUows  Nevada,  with  286,468  oi.  of  cold,  of 
which  only  about  1  per  cent,  came  from  placer  mines ;  then  Dakota, 
169,920  oz.  of  eold,  nearly  entirely  produced  by  deep  mines ;  and  in 
the  fourth  rank  Colorado,  180,607  OL,  with  a  plaoer  produotion  of 
lose  than  5000  oz. 

The  greatest  sUrer  producer  is  Colorado^  with  12,800,119  oi. ; 
then  Ke^ada,  9.614.661  oz.;  then  Utah,  8,668,866  oi.;  Montana, 
2.246.988  oz.  ;  aod  fiahly  Arizona,  1,798,920  oi. 

It  is  useless  within  the  limito  of  thia  artiele  to  attempt  to  oonToy 
an  adequate  idea  of  the  enormoua  mineral  resources  d  tho  United 
States.  We  can  merely  rery  briefly  allude  to  some  of  the  principal 
denosita,  which  are  of  eommercial  Talue  on  account  of  their  manii- 
tuae,  of  scientific  interest  owing  to  their  mode  of  occurrence,  and  of 
technical  importance  as  having  led  to  tho  introduction  of  consider- 
able improvementa  in  the  arta  of  mining  millinj^  and  dressing. 

Among  these  may  be  mentioned  the  coal  and  anthrteito  mines 
and  oil  wells  of  Pennsylvania,  the  gold  and  quiokailver  mines  of 
California,  the  silver  mines  of  Nevada,  the  lead  and  silver  mines 
of  Colorado,  and  tho  oopper  mines  of  Lake  Superior.  The  articles 
Coal  (voL  vL  p.  60)  and  Gold  (voL  x.  p.  748)  may  be  referred  to 
for  information  concerning  the  oocurtenoe  of  these  minerals  and 
the  method  of  extracting  gold  by  hydranlio  mining  and  improved 
stamping  machinery. 

Quickjolver  in  the  form  of  native  moieury  and  cinnabar  ooeurs  in 
considerable  abundance  in  California,  and  much  of  it  is  found  in 
connexion  with  serpentine,  either  in  the  serpentine  itself  or  in  sand- 
stone near  ita  junction  with  serpentine.  The  most  important  mines 
are  those  of  New  Almaden  in  the  southern  part  of  the  State  near 
San  Jose.  The  deposit  at  Sulphur  Bank  in  Lake  County  is  of  much 
geoloffioal  interest  It  consiste  of  natlTo  sulphur,  gypsum,  and 
einnaoar  in  a  decompoeed  andesitio  lava  oloee  to  an  ezttnot  geyser 
from  which  boiling  water  itill  issnea.  Tho  top  of  the  bank  wias 
worked  open«cast  tor  sulphur,  and  then  for  snlphnr  snd  cinnabar, 
and  now  nnderground  mining  is  carried  on  in  stratified  sandatone 
and  shale  impregnated  with  cinnabar  and  nnderlving  the  lava. 

Some  of  the  most  marvellous  silver  minoo  in  the  world  are  thoee 
upon  the  Comstock  lode  in  Nevsda.  A  horizontal  section  of  part 
of  this  great  vein  is  shown  on  Flate  IT.,  copied  l^m  tho  excellent 
and  well-known  report  of  Mt  3,  D.  Hagne.^  Tho  strike  is  nearly 
north  and  south,  and  tho  dip  about  48*  to  ths  sast  "  Tho  vein 
matter  of  the  Comstock  oonsisto  of  crushed  And  decomposed 
country  rock,  day,  and  quarts."  "Up  to  January  1,  1880,  the 
Comstock  had  yieldod  in  twenty  years  about  $825,000,000  worth 
of  bullion.  The  totsl  lengUi  of  shafte  and  galleries  io  about 
260  mUes.  The  number  of  men  employed  in  the  mines  in  January 
1880  was  2800,  earning  average  wages  of  94  a  day.  At  the  same 
date  840  men  were  at  work  in  the  amalgamating  milU."*  Tho 
heat  of  the  Comstock  lode  is  remarkable.  On  the  2700  fest  level 
of  tho  Tellow  Jaokot  mine  Mr  Becker  found  the  tomperature  of  tho 
water  to  be  158*,  that  of  the  air  126*;  whilst  tho  water  in  the  Tellow 
Jacket  shaft  at  a  d«pth  of  8065  feet  has  a  ttmporature  of  170*  Fahr.* 

UmU9d  atmtm,  Waahlaclaa.  U81.  p.  00. 


WMo  Khig,  ipoelol  agoat  of  tho 

.  Htd  maim  O09l»gleat 
ladoalry.  Atlaa,  plato  11. 


•  UrnUtd  maim  O09li 
'  kdoalry,  Atlaa,  plato  1_ 
8  Onoo  Klog.  Fbrti  Antmi  Bt^an  ^0m  UJL  OmlBikml  Bantf, »  •>. 

^^»  ^^t  rf*  O*.  So. 


During  the  last  law  years  tho  Comotock  lode  has  been  falling  of! 
in  produotiwnoosi  In  1876  the  total  yiold  of  the  Comstock  lode 
was  $88,572,984  (gold.  $18,002,906;  silver.  $20,670,078).  During 
the  census  year  ending  May  81,  1880,  the  product  of  the  whole 
Comstock  district,  including  outlying  veins,  was  $6,922,880  (gold, 
$8,109,156;  ailver,  $8,818,174),  showug  a  decline  of  $81,650,654, 
or  82 -06  per  cent,  since  1876.» 

Though  the  extraction  of  silver  from  ita  ores  mav  be  regarded" 
as  the  business  of  the  metallur^t  rather  than  of  the  miner,  we 
must  not  foTvet  to  mention  that  it  is  to  the  necessitiea  of  the  treat- 
ment of  the  Nevada  ores  that  we  owe  the  system  of  pan  amalgama- 
tion first  developied  in  that  State  and  practiaed  since  in  Colormda 

Another  district  in  Nevada  which  cannot  ba  passed  over  in 
sflence  ]» that  which  contains  the  Eureka  and  Richmond  minea.  which 
are  celebrated,  not  only  for  tho  ailver  they  have  produced,  but  also 
for  the  important  trial  in  which  the  issue  hinffed  upon  the  defini* 
tion  of  ths  term  vein  or  lode  (p.  441).  The  buUioa  produced  in  the 
Eureka  district  from  ore  raised  and  treated  during  the  census  year 
ended  May  81,  1880,  was— gold,  62,898  oz.;  and  ailver,  2,087.666 
OS. ;  worth  altogether  $8,984,621.* 

The  history  of  Leadville  in  Colorado  seems  like  a  romance  when 
we  read  of  the  rapid  development  of  the  mines,  the  creation  of  a 
larve  and  important  town,  the  eroction  of  amelting  worka  and  tho 
buildinff  of  railwaya,  under  very  adverse  conditions,  in  the  heart  of 
the  Roolcy  Monntaina,  all  within  the  space  of  four  or  five  yearsw  It 
aflbrda  additional  proof  that  the  miner  is  the  true  pioneer  of 
civilization.  The  main  facte  concerning  the  Leadville  doposita  are 
admirably  anmmed  up  by  Mr  S.  F.  ISmmons,  from  whoso  report' 
we  borrow,  not  only  tho  following  facto,  but  also  tho  geological 
section  aeroes  tho  district  (Plate  lY.). 

The  prindnd  depoaita  of  tho  re^on  are  found  at  or  near  the 
iunotion  of  tne  porphyry  with  the  Blue  limestone,  which  is  tho 
lowest  member  of  the  Carboniferous  formation  This  bed  is  about 
150  or  200  feet  thick,  and  conaiite  of  dark  blue  dolomitio  limestone. 
At  tho  top  there  are  concretions  of  black  chert.  The  porphyry 
occurs  in  intrusive  sheets  which  generallv  follow  the  bedoing,  and 
almost  invariably  a  white  porphyry  is  found  overlying  the  Blue 
limestone^  This  porphyry  is  of  Secondary  age ;  it  is  a  white  homo- 
geneous-looking rook,  composed  of  quarta  and  felspar  of  even 
granular  texture,  in  which  the  porphyritio  ingrodienta,  which  are 
aooidrntal  rather  than  eaaential,  are  small  rectangular  crystals  of 
white  felspar,  occasional  double  pyramids  of  quartz,  and  f  roah  hexa- 
gonal plates  of  biotite  or  black  mica.  Along  the  plane  of  contact 
with  tne  porphvry  the  limestone  has  been  tranaformed,  by  a  proceas 
of  gradual  replacement,  into  a  rein  consisting  of  argentiferous 
galena,  cerussite,  and  corargyrite  mixed  with  the  hydrous  oxides  of 
iron  and  manganese,  chert,  granular  cavernous  quartz,  clay,  heavy 
spar,  and  "Chinese  talc,"  a  silicate  and  sulphate  of  alumina.  The 
reio  seems  to  have  been  formed  by  aqueous  solutions,  which  took 
up  their  contenta  from  the  neighbouring  eruptive  rooks  and  brought 
about  the  alteration  of  the  limeatone  as  they  percolated  downwards 
throuffh  it  In  Carbonate  Hill,  a  gradual  passsge  may  be  observed 
fh>m  dolomite  into  earthy  oxides  of  iron  and  mangansso.  The  maaaes 
of  workable  ore  are  extremely  irregular  in  shape,  size,  and  distribu- 
tion. They  are  often  80  to  40  feet  thick  verticallv,  and  occasionally 
80  feet,  but  only  over  a  small  area.  The  rich  ore  bodies  are  common- 
est in  the  upper  part  of  tho  ore-bearing  stratum.  At  Fryer  Hill 
the  Blue  limestone  is  almost  entirely  roplacod  by  vein  material. 

In  tho  cenaua  year  ended  May  81,  1880.  Lake  County,  Colorado, 
which  indndoo  the  Leadville  district,  produced  28,226  gross  tons  of 
lead,  with  8880  os.  of  gold  and  8,858,946  oz.  of  silver,  of  a  totsl 
value  of  $18,082,464.* 

Tho  most  important  copper  mines  of  the  United  States  are  thoee 
on  Lake  Superior,  where  tne  native  metal  occurs  "  in  veins,  in  large 
mosses,  or  scattered  more  or  less  uniformly  in  certain  beds  which 
are  either  amygdaloid  or  conglomerates. "  *  Tho  principal  copper- 
producing  distriote  are  in  Michigan,  where  tho  rortsge  Lake  dis- 
trict, in  Houghton  county,  contains  the  famous  Calumet  and  Hecla 
mine,  which  alone  pro(,lucod  15.887  tons  of  copper  iu  1880,  or  about 
half  the  entire  output  of  the  United  Statea  The  deposit  from 
whence  thia  vast  amount  of  copper  was  obtained  is  a  bed  of  con- 

f;lomerate,  generally  called  a  vom,  dipping  about  88*  north-west  • 
t  has  been  worked  for  a  depth  of  2250  foot  on  the  incline.     In 
1875  the  stuif  stamped  yieldod  4|  per  cent  of  oopper. 

In  conclusion,  we  will  point  out  that  the  value  of  tho  mining 
industry  in  tho  United  States  exceeds  that  of  any  other  country  in 
the  world,  Mr  Porter  estimating  it  for  1879-1880  at  860  million 
dollara,  and  that  of  Great  Britain  at  825  millions.  >*   Oormany  holcll 
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Uiird  nunc,  xouowwi  oj  rnnom  ana  Aiuna.  xhq  uuwa  ovwm; 
dnoe  83  per  cent  >  of  the  gold  yield  of  the  whole  world,  60  per 
t  of  the  silrer,  S2  per  cent  of  the  pig  iron,*  t9  per  4ent  of  tha 
sL  and  abcnt  26  per  cent  of  the  lead. 


%he  third  nuok,  followed  b^f  Franoi  and  Buda.    The  United  Statef 

prodi 

«ent 

steel,  and  ahcnt  26  per 

Mexico  haa  been  renowned  for  its  gold  and  iQTer  minei  erer  linoe 
the  Spaniards  first  took  poaseasion  ot  it,  and  its  production  is  still 
rery  considerable.  Indeed,  after  the  United  StatoB,  it  still  produces 
tat  more  silver  than  any  other  country  in  the  world.  The  average 
annual  output  of  silver  during  the  twenty-flTe  years  1861  to  1876 
is  estimated  by  Dr  Adolf  Boetbeer  at  601,520  kilogrammes,  or 
1^124,286  OS. ;'  whilst  the  arerage  annual  output  of  gold  during 
the  same  period  ~was  1786  kilogrammes,  or  67,889  oi.  Tin  ore 
occurs  in  considerable  quantities  in  Mexico,  and  is  likely  to  be 
worked  on  a  largo  scale  as  soon  as  the  tin  district  is  opened  up  by 
a  railway. 

Ctninl  Atmriea  possesses  numerous  gold  mines. 

South  ilmsrieck— Venezuela  produces  gold,  copper,  and  a  little 
lead.    The  copper  is  found  at  Aroa  near  the  north  coast,  snd  the 

fold  in  the  province  of  Ouiana,  which  is  now  producing  upwards  of 
00,000  ox.  annually.  It  ia  hk^hly  probable  that  the  ezistenoe  of 
this  ^Id  was  known  t6  tiie  IntuanL  who  reported  it  to  Sir  Walter 
Baleigh,  and  so  led  him  to  undertake  his  unfortunate  eznedition  in 
eearch  of  "  El  Dorado. "  French  Guiana  contains  workable  deposits 
of  i^ld,  and  yielded  72,168  oz.  in  1880. 

The  chain  of  the  Andes  forms  a  long  belt  of  mineral-producing 
country.  Beoinning  with  the  United  States  of  Ck>lombia  we  have 
a  country  rion  in  gold, — the  State  of  Antiquoia  being  especially 
favoured  in  this  respect  The  annual  yield  of  aU  the  states  is  about 
200,000  OS.  Colombia  has  mines  of  rock  salt,  yielding  19,000  tons 
a  year,  and  the  emerald  mine  at  Huso  has  long  been  funous.  Peru 
is  renowned  for  its  silver  mines;  the  best-known  are  those  of  Cerro 
de  Pasco,  situated  at  an  elevation  of  14,000  feet  above  the  sea-leveL 
Passing  into  Bolivia,  we  must  notice  the  silver  mines  of  PotosI, 
the'  wealth  of  which  is  proverbial  Chili  is  best  known  as  the 
principal  copper-producing  country  of  Qouth  America  ;  but  its  silver 
mines  are  not  unimportant,  and  beds  o^  **'«^te  of  soda  are  largely 
wrought 

The  most  remarkable  ^Id  mines  ot  Drasu  lie  in  the  protince  of 
Hina3  Oeraes,  whilst  diamonds  are  obtained  in  that  of  Hatto 
Groeeo.  In  the  Aiyrentine  Republic  gold,  silver,  and  copper  mines 
are  worked,  especially  in  the  provinces  on  the  eastern  iianks  of  the 
Andes. 

The  total  annual  output  of  the  precious  metal  in  South  America 
is  estiouted  to  be  upwards  of  800,000  oz.  of  gold,  snd  2,000.000  cs.* 
of  sOver.  In  1877  Chili  exnorted  86,128  metric  tons  of  metallio 
oopper,  in  addition  to  ore  ana  regulus. 

^Mfro/ia.— Australia  is  remarkablv  rich  in  minerals,  especially 
gold  fsee  Gold,  vol  x.  p.  744),  tin,  and  copper,  and  its  coal  depoaita 
are  likely  to  be  largelv  utjlixed  in  the  future. 

Queensland,  though  a  yodng  colony,  has  already  made  itself 
famous  for  gold  and  tin,  and  it  also  possesses  vast  resources  of  coal 
and  copper,  in  addition  to'  the  ores  of  other  metals.  The  quantity 
of  gold  sent  by  escort  from  the  different  ffold  fields  waa  204,888  oz. 
in  1880,  in  addition  to  what  was  carried  by  private  hands.  Tin  ore 
was  first  worked  in  1872  nesr  the  border  of  the  colony  with  Kew 
South  Wsles,  and  larffs  quantities  of  stream  tin  have  been  obtained 
torn  very  shaUow  alluvial  diggings  near  Stanthorpe.     like  ^Id, 

aboot  M  ft.  deepi 
not  rich. 


ilui  tin  on  is  aot  confined  to  one  diatrict ;  it  ooeuzi  and  is  worked 
^at  tha  North  Palmer  diggings ;  a  UttieHo  the  south  is  .Great 
Weatem,  rich  in  tin  ore,  and  so  is  Herberton  to  the  north-east  on 
tibe  other  side  of  the  Dividing  range. 

In  1881  New  South  Walea*  product,..,  minerals  and  metals  woHh 
£2,878,191,  vis.,  149,627  os.  of  gold,  1,776,224  tons  of  coal,  8200 
.tons  of  tin,  6498  tons  of  copper,  6660  tons  of  iron,  besides  silver, 
ofl-ahale,  and  antimony.  '  In  addition  to-  the  facts  concerning  the 
occurrence  of  cold  already  mentioned  (loe.  ciC),  it  is  interesting  to 
note  that  anrinrous  oonftlomeratea  containing  the  precious  metal  in 
payable  quantities  have  been  discovered  and  worked  in  this  colony 
m  rooks  of  the  sge  of  the  Coal  Measures.*  The  most  important  tin 
district  is  that  of  Ycmtable  Creek  in  Kew  Enfldand,  wliioh  from 
1872  to  1880  produced  20,988  tons  of  tin  ore.  The  accompanving 
map  (fig.  106")  shows  the  recent  alluvium  which  has  hitherto  been 


Fia  106.~8ketch  ICap  of  Part  of  Veaetable  Greek,  New  South  Walea^ 
showing  rsoent  snd  ancient  tin  deposits.  The  sUppIod  part  re- 
presents .  tin-bearing  alluvium.  The  shaded  pa.r-t  AB  denotes 
Dfsalt  which  has  covered  the  lower  portions  of  the  ancient  tin- 
bearing-  alluvia  (deep  leads),  as  explained  in  fig.  ICO.  -The  rest  is 
granite. 

the  main  source  of  the  supply,  and  the  deop  learis  which,  as  far  as 
explored  at  present,^  promise  still  greater  richu.  The  section  (fig. 
106*)  shows  that  these  deep  lea&  like  ihcas  of  the  gold  fields 


Dssr  LiA».  ,  ^^^ 

ioiitlMftd«m,     .w«rtSifii^ 

to  M  ft.  thick.  "*  ^**y  **«■• 
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-Pio.  10«.-B»l„grf  8«rttai  (on  AB  of  flg.  106)  ict««'D»p  LmcU  Is  TtgrtaU.  Ci*ik.  Now  Booth  W.l.fc 
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•  Dr  Adolf  «o,lb.«r  ^^^I^Pro^iktUm,  Qoths.  W».  p.  M. 
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■    *  Ammmal  Btport  w  m* 
MJI.  Molbonnit,  1881.li.  8. 

•  yiwntohtd  Iff  dr  w.  H.  Wm1«t 

f  i'*«-ral£W«„fc.^n-^5^^,^j,3^  MtfboofBe,  1888.  p.  7. 


minee.  now  at  work  ere  on  Torke'a  Peninsula.  In  1881*  South 
Australia  produced  8824  tone  of  copper,  worth  £268,870,  and  21.688 
tons  of  copper  ore,  worth  £164,926. 

In  1881  Western  Australia  exported  1400  tons  of  lead  ore,  valued 
at  £11,204. 

TamoMo,  like  some  parts  of  Australia,  is  rich  in  tin  ore,  which 
is  now  obtained  prindpallv  from  an  alluvial  deposit  at  Mount 
BischoflU  The  ore  is  ndw  almost  entirely  smelted  in  the  colony,  and 
in  1880  the  exports  were  8961  tons  of  metal  and  8  tons  of  on,  worth 
altoffether  £841,786. 

'Jl*^  IStakmdtvndihm  a  considarable  amount  of  gold  from  quarts 
reefs  and  alluvial  diggings.  The'annnal  exports  during  the  ten 
years  1862  to  1872  were  often  600,000  and  even  700,000  os.  Of  late 
years  tiie  yield  haa  gradually  diminished,  and  in  1880  only  808,216 
P*.,  valued  at  £1,220,268,  were  exported.    Silver  is  exported  ,to  tha 
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wKwaai  tt  S0,000  to  80,(MM)  ttL  oiiiiilllr ;  ft  krBMt^diBdf9SL  h<m 
tiM  gold  obtainod  in  the  Tbamei  dittnot  whkh  ^nteins  About  80 
por  ott&t  of  the  1««  raliiAble  moti^-  Cosl  is  worked  in  eerenl 
pIlMet,  bat  the  total  output  it  at  preeent  oompenttiTely  emaU. 

JVSnp  OWfffeMiok— The  diacoveiy  of  nickel  ore  in  this  island  br 
K.  Oander  in  1887  was  one  of  great  mineralo^oal  interetti  and  ft 
has  sinoe  borne  fruits  of  considerable  oommereial  importanoe.  The 
New  Caledonia -ores  are  hydrous  silieates  of  aiokel  and  magnesium, 
whidi  occur  In  yeins  in  Serpentine,  and  contain  from  7  to  18  per 
oent  of  metal.  The  mineral  is  found  on  the  Mont  d'Or  not  far 
from  Noumea.    Host  of  the  ore  is  sent  to  France  to  be  treated^ 


Ks  Ike  HM  ef  weito  oa  nMag  nsm 
tlM  ItfUeirtaf  awy  be  added  :-Cimon,  Own  4'ttplpttaMm  dm  Mmm, 


lathe  artlele00iU.(f«LvLp.81) 


lan,  end  SxkiflUb.  trualatka  bj  &  U  Mars  FMtor  and  W.  CMcmr ;  Sedo. 
Ltttjvdtn  tw  JkrgbauitmtU,  Bwlln,  1878 :  ZoppetM.  Art*  mfmermrim,  Mlten, 
1889 ;  ▲.  Ton  Qroddeek,  DU  L4kr^  mm  dm  LoftrttMm  dtr  Mtm,  LdiMte,  187f ; 
P.  Toa  Uttliicw,  XcArtacA  dtr  Anfbm-HtuMMtmtdt,  Berltn,  1867 ;  JohHak  /Or 
da»  Serg-  mm4  BUtttmretn  im  XOmigrtMU  Aa«Aa«M,  F^elbergt  namaDj^  Aimmal 
Stport$  ^  B.M.  Jntp4ctor$  a/  JftaMi  JYtHmbttm  Rtport  </  Ar  M^fmt^'g 
0ommU§tMi«r$  Appotnftd  to  Jn^mtrt  «Ko  Aceidmtt  in  JflMi,  London.  1881  j 
Am$uUm  4e$  JWum,  Parts,  8  p«to  pnblUhod  ^Mrly ;  Tk§  En^timrkiig  mtd  Minima 
/ounMl,  Kew ToriLmibUBhed  wmUj  ;  rran$acHoiu  9/  At  AmsrioM  huH»uU 9/ 
JflJiAi^Aiff'iiMrtilliikdelpbia;  Dieher^imd  katUnmOnnUekaJMtmf,  "Ulp^ 
weekly  I  OeHmrtteMM^t  ZtmOvrift  f»r  Btrg-  m4  Smmmum,  Ylsnna, 
veeklj.  ((X  I*  N.  F.) 


HINISTRT.  Ever  since  the  introdnction  of  moDarchical 
iBBtitatioDs  into  England  the  Bovereign  has  always  been 
surrounded  by  a,  select  body  of  confidential  adyisers  to 
asBiBt  the  crown  in  the  gdyemment  of  the  conntiy.  At 
no  period  oonid  a  king  of  England  act,  according  to  law, 
-witboat  adyice  in  the  public  concerns  of  the  longdom; 
the  institution  of  the  crown  of  England  and  the  insti- 
tution of  the  priyy  council  are  coeyaL  At  the  era  of 
the  Norman  Conquest  the  king's  council,  or  as  it  is  now 
called  the  priyy  council,  was  composed  of  certain  select 
members  of  the  aristocracy  and  gre&t  officers  of  state, 
specially  summoned  by  the  crown,  with  whom  the  soye- 
reign  usually  adyised  i^  matters  of  state  and  goyemmeni. 
In  the  earlier  stages  of  English  constitutional  history 
the  king's  councUlors,  as  confidential  seryants  of  the 
monarch,  were  present  at  eyery  meeting  of  parliament  in 
order  to  adyiae  upon  matters  judicial  in  the  House  of 
fiOrds;  but  in  the  reign  of  Bichard  IL  the  priyy  coun- 
cil dissolyed  its  judicial  connexion  with  the  peers  and 
assumed  an  independent  jurisdiction  of  its  own.  It  was 
in  the  reign  of  Henry  YL  that  the  king's  council  first 
assumed  the  name  of  priyy  council,  and  ii  was  also  during 
the  minority  of  this  soyereign  that  a  select  council  was 
gradually  emerging  from  out  of  the  larger  body  of  the 
priy7  council,  which  ultimately  resulted  in  the  institution 
of  thto  modem  cabinet.  Since  the  Beyolution  of  1688,  and 
the  deyelopment  of  the  system  of  parliamentary  goyem- 
mont,  the  priyy  council  has  dwindled  into  comparatiye 
insignificance  when 'contrasted  with  its  original  authorita- 
tiye  position.  The  power  once  swayed  by  the  priyy  council 
18  now  exercised  by  that  unrecognized  select  <bminittee  of 
the  council  which  we  call  the  cabinet.  The  practice  of 
consulting  a  few  confidential  adyiaers  instead  of  the  whole 
privy  council  had  been  resorted  to  by  English  monarchs 
from  a  yery  early  period ;  but  the  first  mention  of  the  term 
cabinet  council  in  contradistinction  to  priyy  council  occurs 
in  the  reign  of  Charles  L,  when  the  burden  of  state  affairs 
was  intrusted  to  the  committee  of  state  which  Clarendon 
■ays  was  enviously  called  the  "cabinet  council.''  At  first 
government  by  cabinet  was  as  unpopular  as  it  was  irregular. 
Until  the  formation  of  the  first  parliamentary  ministiy  by 
William  IIL  the  ministers  of  the  king  occupied  no 
reoogniced  position  in  the  House  of  Commons;  it  was 
indeed  a  moot  point  whether  they  were  entitled  to  sit  at 
all  in  the  lower  chamber,  and  they  were  seldom  of  one 
mind  in  the  administration  of  matters  of  importance. 
Before  the  Beyolution  of  1688  there  were  ministers,  but 
no  ministry  in  the  modem  sense  of'  the  word;  colleague 
schemed  -against  colleague  in  the  council  chamber,  and  it 
was  no  uncommon  thing  to  see  ministers  opposing  one 
another  in  parliament  upon  measures  that  ought  to  have 
been  supported  by  a  united  cabinet.  As  the  exchange 
from  government  by  prerogative  to  goyernment  by  parlia- 
ment, consequent  upon  the  Bevolution  of  1688,  deyeloped, 
and  Iho  House  of  Commons  became  more  and  more  the 
centre  and  force  of  the  state,  the  advantage  of  having 
ministers  in  the  legislature  to  explain  and  defend  the 
laeasures  and  policy  of  the  ezeouiiTe  Qoyemment  b^gan 


gradually  to  be  appreciated.  The  public  authority  of  the 
crown  b«ng  only  exercised  in  acts  of  administration,  or,  in 
other  words,  through  the  medium  of  ministers,  it  became 
absolutely  necessary  that  the  advisers  of  the  sovereign, 
who  were  responsible  for  every  public  act  of  the  crown  as 
well  as  for  the  general  policy  they  had  been  called  upon  to 
administer,  shotdd  haye  seats  in  both  Houses  of  Parliament 
The  presence  of  ministers  in  the  legislature  was  the  natural 
consequence  of  the  substitution  of  government  by  parlia- 
ment for  the  order  of  things  that  had  existed  before  1688. 
Stni  nearly  a  century  had  to  elapse  before  political 
unanimity  in  the  cabinet  was  recognized  as  a  political 
maxim.  From  the  first  parliamentary  ministry  of  William 
in.  until  the  rise  of  the  second  Pitt  divisions  in  the  cabinet 
were  constantly  occurring^  and  a  prime  minister  had  more 
to  fear  from  the  intrigues  of  his  own  colleagues  than  from 
the  tactics  of  the  opposition.  In  1812  an  attempt  was 
made  to  form  a  ministry  consisting  of  men  of  opposite 
political  principles,  who  were  invited  to  accept  office,  not 
avowedly  as  a  .coalition  Government,  but  with  an  offer  to 
the  Whig  leaders  that  their  friends  should  be  allowed  a 
majority  of  one  in  the  cabinet.  This  offer  was  declined 
on  the  plea  that  to  construct  a  cabinet  on  '*  a  system  of 
counteraction  was  inconsistent  with  the  prosecution  of  any 
uniform  and  bei^eficial  course  of  policy."  From  that  date 
it  has  been  an  established  principle  that  all  cabinets  are  to 
be  formed  on  some  basis  of  political  union  agreed  upon  by 
the  members  composing  the  same  when  they  accept  office 
together.-  It  is. now  also  distinctly  understood  tiiat  the 
members  of  a  cabinet  are  jointly  and  severally  responsible 
for  each  -other's  acts,  and  that  any  attempt  to  separato 
between  a  particular  minister  and  his  colleagues  in  such 
matters  is  unfair  and  unconstitutionaL 

The  leading  members  of  an'  administration  constitute  the 
Cabinxt  (g.v.).  The  members  of  an  administration  who 
are  sworn  of  the  council,  but  who  are  not  cabinet  minis- 
ters, are  the  lord-lieutenant  of  Ireland,  the  vice-president 
of  tiie  council  for  education,  the  judge  advocate  general, 
and  the  chief  officers  of  the  royal  household.  T^e  sub- 
ordinate members  of  an  administration  who  are  never  in 
the  cabinet,  and  who  are  seldom  raised  to  the  distinction  of 
privy  councillors,  are  the  junior  lords  of  the  treasury,  the 
joint-secretaries  .to  the  treasury,  the  paymaster-general,  the 
junior  lords  of  the  admiralty,  the  parliamentary  under- 
secretaries of  state,  and  the  law  officers  of  the  crown. 

During  the  present  century  the  power  of  ministers  ha? 
been  greatly  extended,  and  'their  duties  more  distinctiy 
marked  out.  Owing  to  the  development  of  the  system  of 
parliamentary  government,  much  of  the  authority  which 
formerly  belonged  to  English  sovereigns  has  been  delegated 
to  the  hands  of  responsible  ministers.  As  now  interpreted, 
the  leading  principles  of  the  British  constitution  are  the 
personal  irresponsibility  of  the  sovereign,  the  responsibility 
of  ministers,  and  the  inquisitorial  power  of  parliament  At 
the  head  of  affairs  is  the  prime  minister,  and  the  difference 
between  theory  and  practice  is  curiously  exemplified  by 
the  post  he  fills.  The  office  is  full  of  anomalies.  Like  the 
cabinet  council  the  prime  minister  is  unknown  to  the  law 
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and  the  oonstitation,  for  legttlly  and  acoording  to  tlla 
fictioxis  of  the  oonstitation  no  one  privy  eooneillor  has  as 
each  any  raperiority  over  another,  yet  practically  the 
premier  is  the  pivot  on  which  the  whole  administration 
tuns.  He  is  die  medium  of  intercourse  between  the 
cabinet  and  the  sovereign;  he  has  to  be  cognittnt  of 
all  matters  of  real  importance  that  take  pkuse  in  the 
different  departments  so  as  to  exercise  a  controlling 
inflaence  in  the  cabinet';  he  is  virtually  responsible  for 
the  disposal  of  the  entire  patronage  of  the  crown ;  he 
selects  his  colleagues,  and  by  his  resignation  of  office 
fiissolves  the  ministry.  Tet»  thoo^  entrusted  with  this 
^ower,  and  .wielding  an  almost  absolute  author!^,  he 
is  in  theory  but  the  equal  of  the  colleagues  he  appoints 
and  whose  opposition  he  can  silence  by  the  threat  of  dusohi- 
tion.  The  prime  minister  is  nonunated  by  the  soverdgn. 
"I  offered,''  said  Sir  Robert  Peel  on  hu  resignation  of 
office,  "  no  opinion  as  to  the  dunce  of  a  successor.  That 
is  almost,  the  only  act  which  is  the  personal  act  of  the 
sovereign ;  it  is  for  the  soyereign  to  determine  in  whom 
her  confidence  shall  be  placed."  Tet  this  selection  by  the 
crown  is  practically  limited.  No  prime  minister  could 
oairy  on  the  government  of  the  country  for  any  length  of 
time  who  did  not  possess  the  confidence  of  the  House  of 
Commons;  and  royal  favour,  if  it  were  ever  invidiously 
exercised,  would  ultimately  have  to  yield  to  a  regard  for 
the  public  interests.  As  a  general  rule  the  prime  minister 
holds  the  office  of  first  lord  of  the  treasury,  either  alone  or 
in  connexion  with  that  of  chancellor  <rf  the  exchequer. 
Before  1806  the  premiership  was  occasionally  held,  in 
connexion  with  different  other  offices, — a  secretaryship  of 
state,  the  privy  seal,  and  the  like,^ — ^but  it  is  now  almost 
invariably  associated  with  the  post  of  first  lord  of  the 
treasury.  With  the  exception  of  the  premier,  whose  duties 
tee  more  general  than  departmental,  the  work  of  the  other 
members  of  the  administration  is  exemplified  by  the  title 
of  the  offices  to  which  they  are  called.  The  lord  chancellor, 
in  addition*  to  the  jurisdiction  which  he  exercises  in  his 
judicial  capacity,  is  prolocutor  of  the  HousA  of  Lords  by 
prescription,  the  keeper  of  the  sovereign's  conscience,  the 
general  guardian  of  all  infants,  idiots,  and  lunatics^  and  to 
liim  belongs  the  appointment  of  all  the  justices  of  the 
peace  throughout  the  kingdont  In  former  times  the  lord 
chancellor,  was  frequently  prime  minister ;  the  earl  of 
Clarendon  in  the  reign  of  Charles  IL,  however,  was  the 
last  who  occupied  tluit  position.  The  lord  president  of 
tbe  council,  who  is  always  a  member  of  the  Upper  House, 
presides  over  the  department  of  the  privy  councU,  exercises 
A  general  superintendence  over  the  education  department, 
and  has  to  frame  minutes  of  council  upon  suljects  which 
do  not  belong  to  any  other  department  of  state.  Sub- 
ordinate to  his  department  are  separate  establishments  in 
relation  to  public  health,  the  cattle  plague,  and  quarantine. 
The  post  of  lord  privy  seal  is  one  of  great  trusty  though 
its  duties  are  -not  very,  onerous,  since  they  siniply  consist 
in  applying  the  privy  seal  once  or  twice  a  week  to  a 
number  of  patents.  Ever  since  the  days  of  Henry  VIIL 
the  privy  seal  has  been  the  warrant  of  the  le^^ty  of 
grants  ^om  the  dowa  and  the  authority  of  the  lord 
chancellor  for  affixing  the  great  seal  The  lord  privy  seal 
is  always  a  member  of  the  cabinet  As  his  official  duties 
are  lig^t  he  is  at  liberty  to  afford  assisWnce  to  the 
administration  in  other  ways/  and  he  has  often  to  attend 
to  matters  which  require  tiie  inyestigation  of  a  member 
of  the  Qovemment 

The  McretariflS  of  state  are  among  the  most  important  members 
of  the  ministry,  and  within  the  present  eentory  their  nnmber  has 
been  increased. and  their  duties'  more  jipeciallv  eooaoHdated.  The 
ancient  English  monarchs  were  always  attended  by  a  learned  ecdesi- 
astic,  known  at  first  as  thoir  clerk,  and  afterwards  as  secretary, 
who  oondactedithe.Yoyal  correspondence ;  but  it  was  not  tt&til  the 


end  ef  ths  ftten  ef  Qusli  SUMslii  ttiBi  tinse  fcnctisBSxIss  weie 
called  seeretanes  of  state.  Upon  the  direotion  of  publio  sfTaiA 
passing  frcm  the  privy  eomeil  to  the  cabinet  after  ISeS,  the  secre- 
tarles  of  state  benn  to  aasome  those  high  duties  which  now  render 
thdr  ^oe  one  of  the  most  influential  of  an  administration.  Until 
the  T^ga  of  Henry  YIIL  there  waa  generally  onlj  one  secretaiy  of 
state,  rat  at  the  end  of  his  i«ign  a  second  principal  seoretaiy  was 
appointed.  Owing  to  the  increase  of  business  consequent  upon  the 
union  of  ScotUnd,  a  third  eecretanr,  in  1708,  was  created,  but  a 
vacancy  occurring  in  this  offiee  in  1746  the  third  secretaryship  waa 
dispensed  with  untO  1708,  when  it  waa  s^jain  instituted  to  tike 
ehaige  of  the  increaainff  colonial  business.  However,  in  1782  the 
office  was  again  abolished,  and  the  chaige  of  the  colonies  trana* 
fenwd  to  the  home  aecretary ;  but  owing  to  the  war  with  France  in 
1794  a  third  aecretair  was  once  more  appointed  to  superintend  the 
business  of  the  war  department,  and  seven  years  later  the  colonial 
buainess  wsa  attached  to  hb  department  In  1864  a  fourth  secre- 
tary of  state  for  the  exelusivs  chaige  of  the  war  department  and  in 
1868  a  fifth  secretaryahip  for  Inaia  were  created.  There  are  there- 
fore now  five  principal  aecretariea  of  atate,  four  of  whom,  with  their 
political  under-seoretaries,  occupy  seata  in  the  House  of  Commons. 
One  of  these  aecretariea  of  state  u  alwavs  a  member  of  the  House  of 
Lords.  The  secretaries  of  state  are  the  only  authorised  chsnnel*; 
through  which  the  roya\  pleasure  is  signified  to  any  part  of  the 
body  politic,  and  the  connter-aignatare  «  one  of  them  is  necessary 
to  give  validity  to  the  sign  manual;  thus,  while  the  tierwnsl 
immunity  of  the  sovereign  is  secured,  a  reeponsible  advisei  for  every 
act  is  provided  who  has  to  answer  for  whatevei  oonrse  the  crown 
has  pursued.  The  secretaries  of  state  constitute  but  one  office,  and 
are  co6rdinate  in  rank  and  equal  in  authority,  ^ich  is  competent 
in  general  to  execute  an]r  psrt  of  the  duties  of  the  secretary  of  state, 
the  division  of  duties  bemg  a  mere  matter  of  arrangement.  These 
duties  are  of  the  deepeet  Importance  to  the  welfare  of  the  nation. 
The  home  seoretaiy  controls  all  {joatten  rekting  to  the  internal 
aHain  of  the  country :  he  is  reeponsible  for  the  preeerration  of  the 
public  peace  and  for  the  security  of  life  and  propertv  throughout 
the  kingdom ;  he  ezerdaes  eztensire  powers  over  the  ciri*  aud 
miUtazy  authoritiea  of  the  country,  and  has  a  direct  controlling 
power  over  the  admlniatntion  of  justice  and  police  in  the  municipu 
boroughs^  over  the  police  in  and  around  London,  and  over  the 
conn^  constabulary ;  and  he  is  espedally  responsible  for  the  exer^ 
ciae  of  the  roval  prerogative  in  the  reprieve  or  pardon  of  convicted 
offonden  or  the  oommutstion  of  their  sentenoes.  The  fbreign  secro* 
taiy,  as  his  name  implies^  is  the  official  oigan  of  the  crowi  in  all 
Gieat  Britain  and  foreign  powers:  he 


nsHotifttes  all  trsatiss  or  alliaucee  with  foreign  sUtes,  pro! 
Bntiah  aubjocta  residing  abroad,  and  demands  satisfaction  for  any 
injaries  they  may  sustain  at  the  hands  of  foreigner*.  The  secretary 
of  state  in  tbs  ooloiiies  has  to  superintend  the  government  of  the 
'various  oelonial  peessasions<ef  the  British  crown :  he  appoints  the 
govamon  over  the  difiersnt  dependencies  of  the  crown,  and  eano- 
tiona  or  disallows  the  enactments  of  the  colonial  legivJatures.  This 
ktter  power  hae  of  late  yean  been  much  curtailM  owing  to  vhe 
establiahment  of  reeponsible  government  in  most  of  the  colonies  ; 
still  it  is  the  duty  of  the  secretaiy  of  the  coloniee  to  correspond  ^  'th 
the  colonial  governors  and  to  offer  such  suggestions  as  may  be 
expedient  to  assist  the  deliberations  of  the  colonial  councils  and  to 
promote  the  welfare  of  colonial  subjects.  Until  the  year  1864  the 
dinetion  of  militaiy  afiaira  was  practically  divided  between  the 
oouoaander-in-ohief  at  the  horse  guards,  the  board  of  ordnance,  the 
secretary  at  war,  and  the  eecretary  of  state  for  war  and  tiie  colonies. 
Upon  the  declaration  of  hostilitiea,  however,  against  Russia  in  1854, 
the  dutiea  of  war  minister  were  separated  from  those  of  colonial 
seeratary,  and  a  secretary  of  state  fbr  war  apiwintod,  in  whoee  hands 
the  supreme  and  responsible  authority  over  the  whole  military 
bosinoas  of  the  oonntoy  formerly  transaotod  by  the  various  depart* 
ments  was  placed.  The  actions  of  the  oommander-ln-chief  are  sub- 
ject to  the  approval  of  the  aecretary  of  state  for  war.  The  dutiee  of 
the  comniander-in*ehief  embrace  the  diseinline  and  patronage  of  the 
army  and  the  direct  superintendenoe  of  the  personnel  of  the  armv ; 
with  the  exception  of  thosedutiee,  everything  connected  with  the 
management  of  the  army  iir  peace  or  war  (its  maUrUl  and  civil 
administration,  Aco. )  remains  in  the  hands  of  the  war  minister.  The 
subordinate  poaition  of  the  commander-in-chief  is  the  result  of  the 
British  syatem  of  parliamentary  government.  The  secretary  of  state 
for  war  ia  the  minister  of  the  crown  and  not  of  parliament ;  although 
he  is  naponaiUe  to  parliament  for  the  advice  he  may  givn  to  the 
sovereign,  yet  it  is  m  the  execution  of  the  royal  autiiority  and 
prerogative  timt  he  ia  superior  to  the  officer  commanding  in  chiet 
T1»  principle  «f  the  oonstitutional  army  is  that  command,  prefer- 
ment andnonour  come  to  it  from  the  crown ;  but  thtf  general  prin- 
ciple is  equally  undisputed  that  for  all  pecuniary  remuneration  it 
ir  made. to  depend  on  parlisonent  By  the  constitution  the  crown 
exercises  its  authority  only  through  responsible  advisers,  and  hence 
it  follows  tiiat  tho.Becrctarv  of  state  fbr  war  16  supromo  over  anv 
authority  in  the  army,  inbfuding  the  cfRcer  commanding  in  chief. 
From  1784  to  1858  tlie  territories  belonging  to  the  BriUsa  crown  iQ 
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tht  Ftft  IndiM  irer*  goTwnad  by  a  dapwtmMii  of  ttete  ealltd  the 
boftrd  of  oontrol  in  conjanetion  with  th«  ooort  of  dirwton  of  tho 
EMt  iB'lia  Comptny.  In  1858  thb  doublt  goTemmont  wit 
ftbolhihod,  and  the  entire  edminietntioB  of  tho  British  empiro  in 
Imlk  VM  tnumed  bj  the  crown,  and  all  tho  powora  formerly  ezor- 
cLMd  by  tfao  East  India  Company  and  tho  board  of  oontrol  were 
transferred  to  a  ilfth  principal  aecretazy  of  stata.  The  secretary  for 
India  b  responsible  for  ererything  connected  with  the  Indian 
OoTernment  at  homo  and  abroad ;  the  whole  of  the  Indian  ret ennes 
are  at  his  disposal,  and  the  goTemor^general  of  India  is  subieot  to 
his  control.  To  assist  him  in  his  labours,  and  to  act  as  a  check  apon 
the  ezerdse  of  his  otberwise  arbitrary  administratire  powers,  thia 
aeecetary  has  the  aid  of  a  council  of  state  for  India,  consistinff  of 
fifteen  perK>ns,  of  which,  however,  he  is  the  president  The  memoers 
of  the  council  for  India  cannot  sit  in  the  House  of  Commons. 

The  duties  of  the  other  members  of  the  ministry  can  be  briefly 
dismissed.  The  ehanoellor  of  the  exchequer  at  preeent  ezerciMsall 
the  powers  which  formerly  deTolved  upon  the  treasury  board  ;  he 
has  the  entire  control  of  all  matters  relating  to  the  receipt  and 
expenditure  of  public  money ;  he  Intmee  the  annual  estimates  of  the 


.  required  to  defray  the  expenditure  of  goremment  In  erery 
branch  of  the  public  sorrioe ;  and  it  is  his  duty  to  lay  before  the 
country  the  annual  statement  of  the  estimated  expeneee  of  goTem- 
ment  and  of  the  ways  and  means  b^  which  it  ii  j^roposed  to  defhty 
those  charges,  including  the  impontion  or  remiMion  of  taxes.  The 
first  lord  of  the  admiralty  (since  the  abolition  of  the  office  of  lord 
high  admiral),  with  the  aid  of  the  iunior  lords  who  are  called  the 
lonls  of  ths  admiralty,  conducts  the  administration  of  the  entire 
naTal  force  of  the  empire  both  at  home  and  abroad,  and  is  respon- 
sible to  parliament  for  all  hit  political  proceedings ;  as  the  admiralty 
is  but  an  sxecutiTe  board,  it  is,  howsTer,  subject  on  certain  matters 
— the  number  of  men  required  for  the  naval  eerrioe,  the  distribution 
of  tho  fleet,  the  strength  of  foreign  squadrons,  kc — to  the  control 
of  tho  cabinet.  The  iwesident  of  the  board  of  trade  takes  cogniance 
of  all  mstteis  relating  to  trade  and  oommeroe,  and  has  to  protect 
the  mercantile  interests  of  the  United  Kingdom ;  until  1884  it  was 
not  necessary  for  ths  president  to  have  a  seat  in  the  cabinet,  but 
dnoe  that  date  he  has  always  been  a  cabinet  minister  in  order  to 
insure  for  his  advics  on  commeroiai  matters  a  due  consideration ;  in 
1887  the  office  of  rice-president  of  the  board  was  abolished.  The 
ehanoellor  of  the  duchj  of  Linoaster  exerdses  jurisdiotioB  over  all 
matters  of  equity  relating  to  lands  held  of  the  crown  in  right  of  the 
dnchj  of  Lancaster  ;  the  office  is,  however,  practically  a  siueoure, 
and  IS  usually  fillsd  by  a  Isading  statesman  whose  time  is  at  the 
eervico  of  the  Government  for  the  oonsidermtion  of  such  important 

Jnestions  as  do  not  come  within  the  province  of  other  departments, 
n  1832  the  public  works  and  buildings  of  Great  Britam  were  for 
the  first  time  plaoed  under  the  control  of  a  responsible  minbter  of 
the  crown,  and  were  assigned  to  the  chaige  of  the  commissioners  of 
woods  and  forests  ;  but  in  1861  the  department  of  pubUe  works  was 
ssparated  from  the  woods  and  forests  and  ereoted  into  a  board  under 
the  name  of  the  oflloe  of  her  m^estr's  works  and  publio  b^dingsi 
The  first  commlssionsr  of  works  is  tiie  hsad  of  tho  board,  and  in  Sis 
hands  is  plaoed  the  custody  of  the  royal  palaoes  and  parks  and  of  all 
public  buildings  not  specially  assignsd  to  the  care  of  other  depart- 
ments. Since  the  establishment  of  his  oflioa  the  first  oommissioBer 
has  f^ueutlv  had  a  ssat  in  the  cabinet  The 'duties  of  the  poet- 
msster-genersl,  of  the  preeident  of  the  looal  government  board,  and 
of  the  minor  members  of  the  admin&stratioai  are  so  obvious  from  the 
titles  of  the  offices  thsv  hold  as  not  to  call  for  any  special  mention. 
The  prime  minister  is  responsible  tat  ths  distribunon  of  ths  chief 
oflioss  of  government  between  ths  two  Housss  of  Parliament 
Owing  to  the  development  of  the  House  of  Commons  within  tho 
prssent  century  it  is  now  oonsidersd  i^visabls  that  a  larger  propor- 
tion of  cabinet  ministsrs  should  have  ssats  in  that  chiunber  tnan 
was  formerly  ths  osss.  In  the  first  cabinet  of  George  III.  only  one 
of  its  members  was  In  the  House  of  Commons  and  thirteen  in  ths 
House  of  Lords.  In  1788  Mr  Pitt  wis  the  sole  cabinet  minister  in 
the  CommoQi  In  1 801  four  cabinet  ministsrs  wars  in  the  Commons 
and  five  in  the  Lords.  In  1804  Mr  Pitt  and  Lord  OMUereagh  were, 
out  of  a  cabinet  of  twelve,  tho  only  ministsrs  in  the  Commons.  In 
the  Grenville  ministry  ("  All  the  Talents  "),  of  a  cabinet  of  eleven, 
eeven  were  in  the  lioros  and  four  in  tiie  Commons.  In  1809,  of 
Hr  Peroeval's  cabinet,  eix  were  peers  and  fbur  commonen.  In  1818, 
of  Lord  Liverpool's  caUnst,  ten  wen  peers  and  only  two  oommonera. 
In  1818,  out  of  a  cabinet  of  fourteen,  six  wsre  commoners ;  and  in 
1822,  out  of  a  cabinet  of  fifteen,  nine  were  peers.  •  Since  the  Reform 
Act  of  1882,  however,  the  leading  members  of  Qovsrmmaint  havs 
bsen  mere  equsUy  apportioned  between  the  two  Housss^ 
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MINE.  The  geniu  Futoritu^  belonging  to  the  f amilj 
Muttdidm  or  Weaael-like  Animals  (mo  Maxicaua,  toL 
XT.  p.  440),  oontaine  a  few  ipecies  called  Minka,  dietin* 
^pished  from  the  roet  hj  alight  itraetoral  modificationa,  and 


eepeoially  by  lemiaqiiatie  habita,  They  form  the  eabgenus 
Lvir0ola  ot  Wagner,  the  genua  Viicm  of  Gray.  Ab  in  other 
membera  of  the  gennai  Uie  dental  formula  is  •  {>  ^  i»  JP  l> 
m  ^ ;  total  34.  They  are  diatinguiahed  from  the  Polecatai 
Stoata,  and  Weaaela,  which  conatitute  the  remainder  of  the 
group,  by  the  facial  part  of  the  akull  being  narrower  and 
more  approaching  in  form  that  of  the  Kartena,  by  the  pre- 
molar teeth  (especially  the  first  of  the  upper  jaw)  being 
larger,  by  the  toes  Mng  partially  webbed,  and  by  the 
absence  of  hair  in  the  intervals  between  the  naked  pads  of 
.  the  soles  of  the  feet  The  two  best-known  species,  so  much 
alike  in  sise,  form,  colour,  and  habits  that  altiiough  they  are 
widely  aeparated  geographically  some  soologists  question 
their  specific  distinction,  are  F,  fiif  reo/o,  the  ilTdrs  or  Sump/- 
otUr  (Harsh-Otter)  of  eastern  Europe,  and  P,  msoii,  the 
Hink  of  North  America.  The  former  inhabits  Finland, 
Poland,  and  the  greater  part  of  Ruaaia,  though  not  found 
east  of  the  Ural  mountains.  Formerly  it  extended  west- 
ward into  central  Germany,  but  it  is  now  very  rare,  if  not 
extinct,  in  that  country.  The  latter  is  found  in  places 
which  suit  its  habits  throughout  the  whole  of  North 
America.  Another  form,  P.  f»&irwi»,  from  eastern  Asia, 
of  which  much  less  is  known,  appears  to  connect  the  true 
Minks  with  the  Folecatsi 

Tho  name  may  havo  originated  In  the  Swedish  wuunk  applied 
to  the  European  snimaL  Captain  John  Smith,  in  his  MUtory  y 
rirg(nia  (1826i  at  pu  S7,  speaks  of  **  Martins,  PowlccaU,  Weeeels, 
and  Minkee,**  snowing  that  the  animal  must  at  that  time  have  been 
distinguished  by  a  vernacular  appellation  from  its  oongeneis.  By 
later  author^  as  Lawson  (1700)  snd  Psnnsnt  (1784),  it  is  oftsn 
written  "  Minx.  *  ?or  the  following  deecrintion,  chiefly  taken  from 
the  American  form  (though  almoet  eonslly  applicabfe  to  that  of 
Xnrope)  we  are  mainly  indebUd  to  Elliott  6oues*s  Fur^UaHng 
AnimaU  ^  Ktrth  Jmsrica,  1877. 

In  alas  It  much  ressmbles  the  Snglish  Poleoat,  —the  length  of  the 
head  and  body  bein^  ususlly  from  16  to  18  inches,  that  of  the  tail 
to  the  end  of  tho  hau  about  9  inches.  The  female  is  eonsldsrably 
smallsr  than  ths  mals.  Ths  tail  is  bushy,  but  tapering  at  the  endL 
The  ears  ars  small,  low,  rounded,  snd  scarcely  project  beyond  the 
a<^eoent  tar.  The  polage  consists  of  a  dense,  soft,  matted  under  for. 
miied  with  long,  stilT,  lustrous  hsirs  on  sU  parts  of  ths  body  and 
talL  Tho  gloee  is  ^[reatest  on  ths  upper  parts ;  on  the  tail  tht 
bristly  hsin  predominate.  Kortbem  specimens  have  the  finest  snd 
most  gliitening  pelsge  ;  in  those  from  southern  regions  thsrs  is  Isss 
diifereBce  between  the  under  snd  over  fur,  snd  ths  whols  pelsge  is 
coarser  and  harshsr.  In  colour,  difTsrent  snscimens  prssent  a  con- 
siderable range  of  variation,  bnt  the  animal  U  ordinarily  of  s  rich 
dark  brown,  sosrosly  or  not  paler  below  than  on  the  general  upper 
parts ;  but  the  back  is  usually  the  darkest,  and  the  tail  Is  nesrly 
oUck.  Ths  under  jaw,  ttom  the  chin  about  as  far  back  as  tho 
angb  of  tho  mouth,  is  generally  white.  In  the  Eoropean  Mink  tho 
upper  lip  is  also  wnite,  bat.  as  this  ooossionally  occurs  in  American 
spooimens,  it  fsils  as  an  absolutely  distinguishing  chsraoter.  Besides 
tne  white  on  the  chin,  there  are  often  other  irregular  white  patchea 
on  the  under  parts  of  ths  body.  In  very  rare  instances  the  tail  is 
tipped  with  white.  The  tw,  like  that  of  meet  of  the  animala  of  tho 
group  to  whioh  it  belongs,  is  an  important  article  of  commerce. 

The  principal  characteristic  of  the  Mink  in  compsrison  with  its 
congeners  is  its  amphibious  mode  of  life.  It  is  to  the  wstsr  whsi 
the  other  Weaseb  are  to  the  land,  or  Martens  to  ths  trees,  being  ss 
SBssntiallT  aquatic  in  its  habits  as  the  Otter,  Besver,  or  Musk-rat, 
and  spsnoin^  psrhape  more  of  its  tims  in  ths  waUr  than  it  does  on 
land.     It  swims  with  most  of  ths  body  submeiged,  and  divee  with 

Krfeot  eass,  rsmaining  lone  without  coming  to  ths  sorface  to 
aathe.  ^^t  makes  its  nest  in  burrows  in  the  banks  of  streams, 
breeding  once  a  year  about  the  month  of  April,  and  producing  five 
or  six  younff  at  a  birth.  Its  food  cousists  of  firags,  fish,  freshwater 
molluscs  and  cmstacsans,  ss  well  as  mice,  rats,  musk-rate,  rabUta, 
and  smsll  birds.  In  common  with  the  other  animals  of  the  genus, 
it  hss  a  very  psculiar  and  dissgreesble  effluvium,  which,  seoording 
to  Couee,  is  more  powerful,  penetrating,  and  laeting  than  that  ^ 
anyjmimal  of  the  country  except  the  Skunk.  It  alao  poeeesses  ths 
.._         m  .        ...  m.m     «  ..      ...         when  tak 


courage,  ferodty,  and  tenacity  of  life  of  its  allies. 

Toung,  however,  it  can  be  readily  tamed,  and  latelv  Minks  havo 

besn  sxtonsively  bred  in  captivity  in  America  both  for  the  sake  of 


thsir  fur  and  for  ths  purpose  of  using  them  in  like  manner  as  Fsrrst 
in  England,  to  dear  buildings  of  rats.  (W.  H.  F.) 

MINNEAPOLIS,  the  county  seat  of  Hennepin  county, 
Minnesota,  United  States,  and  in  1880  the  first  city  of 
the  State  as  re^;ards  population,  lies  on  both  banks  of  tha 
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Wmiadppi,  at  ike  lalls  of  8t  Antlumy,  Uvdim  by  riw 
*  boire  St  FImiL  The  east  side  irae  first  settled,  under  «3ke 
'0ame  of  St  Anthohy,  whidi  was  inooxporated  as  a  dty  in 
1860L  The  west  side  settlement,  named  Minneapolis^  was 
^iacoiporated  as  a  city  in  1867,  and  soon  snxpaased  St 
Anthony  in  popnlation.  In  1872  the  two  eities  were 
united  under  the  name  of  Minneapolis,  llie  chief  in- 
dustries are  the  manufacture  of  flour  and  of  lumber,  for 
tirhich  ihh  falls  supply  abundant  water-power.  The  Miisis- 
sippi  here  flows  over  a  limestone  bed  resting  upon  a  friable 
white  sandstone;  hence  erosion  is  rapid,  and  the  river 
banks  show  that  the  falls  haye-receded  from  a  position  at 
the  mouth  of  the  Minnesota  river.  In  1851  90  feet  of  the 
limestone  gave  way  at  ionoe;  and,  as  the  rock  bed  extends 
but  1300  feet  above  the  preeent  site  of  the  falls,  the 
destmonon  of  the  waterpower  was  threatened.  This  has 
been  averted  by  the  construction  of  an  apron,  or  inclined 
plane^  of  timber,  with  heavy  eribwork  at  the  bottom,  .and 
the  building  of  a  concrete  wall  in  the  bed  of  sandstone 
behind  the  falls  and  underneath  the  channel  of  the  river. 
For  this  work  the  United  States  Qoyemment  appropriated 
$^50,000  and  the'  citisens  of  Minneapolis,  contributed 
$334,500.  The  dty  has  twenty-seven  9<nir-niills,  whidi 
can  produce  39,372  barrels  a  day.  The  total  product  for 
the  year  ended  September  1,  1882,  was  2,301,667  banela. 
The  shipments  of  lumber  for  1880  were  164,620,000  feet 
The  population  in  1870  was  18,079;  and  in  1880,  46,887. 

MINNESAliOER.     See  amcAKT,  vd.  x.  p.  525. 

MINNESOTA,  one  of  the  north-western  States  of  the 
American  Union,  extending  from  43*  30^  N.  lat  to  the 
British  Possessions  (about  49*  N.  latX  Aud  from  Wisconsin 
and  Lake  Superior  on  the  east  to  Dakota  on  the  west, 
between  the  meridians  of  89*  39'  and  97*  5'  W.  long.  Its 
area,  including  half  of  the  lakes,  straits,  and  rivers  along 
its  boundaries,  except  Rainy  Lake  and  Lake  of  the  Woods, 
amounts  to  83,365  square  nules. 

Hie  surface  of  Minnesota  is  diversified  by  few  elevations 
of  any  great  height.  In  general  it  is  an  uniiulating  plain, 
breaking  in  some  sections  into  rolling  prairie,  and  traversed 
by  belts  of  timber.  It  has  an»average  elevation  above 
sea-level  of  about  1000  feet.  Tfie  watershed  of  the  north 
(which  determines  the  course  of  the  three  great  continental 
river  systems)  and  that  of  the  west  are  not  ridges  or  hills, 
but  elevations  whose  inclination  ia  almost  insensible.  The 
southern  and  central  portions  of  ^e  State  are  chiefly 
rolling  prairie,  the  upper  part  of  which  ia  crossed  from 
N.  W.  to  S.R  by  the  forest  belt  known  as  the  Big  Woods,— 
a  stretch  of  deciduous  forest  trees  with  an  area  of  about 
5000  square  miles.  North  of  the  47th  parallel,  the  great 
Minnesota  fone  belt  reaches  from'  Lake  Superior  to  the 
or^nfines  of  the  Bed  Biver  valley,  induding  the  region  of 
the  headwaten  of  the  Mississippi  and  its  upper  tributarite, 
as  well  as  those  of  the  Superior  streams.  North  of  the. 
pine  region  there  is  but  a  stunted  growth  of  tamarack  and 
dwarf  ]^e.  In  the  north-east  are  found  the  rugged  de- 
vations  of  the  granite  uplift  of  the  shores  of  Lake  Superior,' 
rising  to  a  considerable  height;  while  in  the  north-west 
iae  surface  dopes  away  to  t^e  levd  prairie  reaches  of  the 
Bed  River  valley.  The  surface  devation  of  the  State 
varies  from  800  to  2000  feet  above  sea-leveL  A  short  line 
of  hills  in  the  north-east  reaches  the  latter  altitude,  while 
only  the  valleys  of  the  Red  River,  the  Misdsdppi,  and  the 
Minnssota  fall  bdow  the  former. 

Oeoloffy  and  Soil, — The  gedogy  has  not  yet  been 
mapped  out  with  the  precidon  attained  in  other  States. 
The  great  central  zone,  from  Lake  Superior  to  the  south- 
western extremity  of  the  State,  is  occupied  by  granitic  and 
metamorphic  rocks,  succeeded,  in  the  south-east,  by  nar- 
rower bands  of  later  formation.  Within  the  great  Azoic  area 
}ie8  thd  ceutirftl  vaterdied  of  the  continent,  from  which  the 


St'Lawrenoe  mtem  sends  its  waters  towards  the  Atlantic, 
the  MiasMsippi  towards  the  Qulf  of  Mexico,  and  the  lUd 
Bivsr  of  the  JNorth  to  Hudson's  Bay^  These  primordial 
kocks- carry  back  the  geologic  history  oi  Minnesota  to  pre- 
Sihiiian  times.  They  form  in  tihe  north-east,  in  the 
i^dghbonrhood  of  Ijfke  Superior,  an  extremely  rough  and 
hilly  country,  but  as -they  reach  the  central-  and  south- 
western portions  of  the  State  they  for  the  most  part 
disappear  beneath  the  surface  drift.  This  central  belt  is 
succeeded,  on  the  south  and  east,  by  a  stretch  of  sandstone, 
partially  the  true  red  Potsdam  and  partially  a  similar  but 
lighteiHDdoured  stratum,  which  some  have  proposed  to 
designate  the  St  Croix  Sandstone.  Isolated  beds  of  sand- 
stone are  found  in  various  parts  of  the  St%t^  The  north- 
western comer,  stretching  east  from  the  Bed  Biver  valley, 
is  beUoved  to  be  Cretaceous;  but.  the  great  depth  of 
drift  and  alluvium,  disturbed  by  no  large  rivers,  prevents 
a  podtive  condudon.  The  Lower  Maguesian  limestone 
underlies  the  extreme  south-eastern  poition  of  the  Stat% 
and  extends  along  the  west  dde  of  the  Mississippi  to  a 
point  a  little  bdow  St  Paul ;  thence  it  takea  a  course 
almost  semidroular,  and  finally  passes  out  of  the  State  at 
the  south-western  boundary.  The  Trenton  limestone 
occupies  a  large  fidd  in  tiie  south  and  sou^-east;  it 
comes  to  the  svf ace  in  long  irregular  bands,  and  an  island 
of  it  underlies  the  dties  of  Minneapolis  and  St  Paul 
with  the  acyacent  districts.  The  Galena  limeitone,  tho 
Masquoketa  shalei^  the  Niagara  limestone,  and  the  rocks 
of  the  Devonian  age  in  turn  prevail  in  the  other  countiea 
of  the  south  and  east ;  while  Ihe  existence  of  the  St  Peter 
sandstone  would  scarody  be  known  but  for  its  outcropping 
dong  the  blufis  of  the  Missisdppi,  and  at  the  famous 
wat^all  of  Minnehahai  From  these  various  formations 
numerous  kinds  of  stone  vduable  for  building  purposes  aro 
obtained.  The  grey  granite  of  St  Cloud  is  extremdy  hard 
and  enduring.  The  Lower  Magnedan  furnishes  two 
especially  handsome  building  stones^— rthe  piuk  limestone 
known  as  Kasota  stone,  and  the  cream-cdioured  stone  of 
Bed  Wing,  both  easily  worked,  and  hardening  by  exposure 
to  atmospheric  changes.  Naturally,  from  its  location 
underneath  the  prindpal  dties  of  the  State,  the  Trenton 
limestone  is  the  most  widdy  used.  Sand  suitable  for 
glass-makings  and  argillaceous  deponts.  abound.  The 
clays  which  make  up  so  large  a  portion  of  the  sur- 
face -drift  of  the  State  are  almost  wholly  of  glacial 
origin.  Overlying  the  depodta  of  sand,  gravel,  boulders, 
and  day  is,  in  most  portioaxs  of  the  State,  a  sandy 
loam,  very  findy  divided^  rich  in  organic  matter,  deep 
brown  or  black  in  cdour,  and  of  the  greatest  fertility. 
It  is  this  soil  which  has  given  to  the  State  its  reputation 
for  productiveness.  Its  depth  variea  from  2  to  5  feet  .in 
various  parts  of  the  State,  and  it  lias  been  described  by 
Dr  Owen  as  "  excellent  in  quality,  iicfa  as  well  in  organic 
matter  as  in  those  minerd  salts  whidi  give -rapidity  to  the 
growth  oi  plants,  while  it  has  that  durability  which  eiukbles 
it  to  sustain  a  long  suooesdon  of  crops.'* 

Jii9tr$  and  Xaifc«v.— The  Sttte  hdds  a  unique  place  with  referonoe 
to  the  gnat  water  systeme  of  the  continent  The  Missiaeippi  teket 
ite  rise  in  Lake  Itasca,  north  of 'the  centre  of  the  Btate.  Before 
it  leaves  the  State  limiti  it  beoomee  a  great  river,  half  a  mile  wide, 
and  from  6  to  20  feet  deep.  It  drains  with  its  tlibntariee  all 
the  Bonthem.and  centrd  portioni  and  a  large  area  of  the  northern 
part  of  the  State.  It  ii  narigable  as  far  as  St  Pad,  and  at 
Minneapolis  the  falls  of  St  Anthony  afford  nnriTsllod  facilities 
for  manufactaring.  Of  the  many  alflnente  of  the  Mis- 
liesippi  the  most  important  is  the  Minnesota,  which  after  a 
course  of  about  440  miles  flows  into  the  main  stream  at  Vort 
SnelUng;  8  miles  above  St  PauL  The  source  of  the  Minnesota  is 
but  1  mile  from  Lake  Trarerse,  the  origin  of  tho  Red  River  of  the 
North,  end  it  is  narigable  durine  the  hidi-water  season  l«r  about 
238  miles.  Its  principal  tributones  are  the  Blue  Earth,  Chippewa, 
Redwood,  Lac  qui  Parle,  and  Pomme  de  Terre.  The  Red  River 
system  drains  the  north-wes|Bp^.p§rt  of  the^St^te^andJts  waters 


476 


MINN  E'S'OT  A 


flnallj  pus  into.  Hadto&'a  BufV  » -^^  ^  ^o**  ^^00^  ^* 
ooontry  dnined  by  ctreAmt  flowuiff  to  tlie  Bftiny  Lakfl  rivor  aad 
the  Ukes  along  fho  northam  boanaary  Hne.  Etft  of  .tliis  Um  the 
region  tiibatuy  to  Lake  Saperior  and  the  St  Lawrence  ejrstem. 
Thu  eomprieee  an  area  within  the  State  eetimatad  at  9000  eqnare 
milee.  Ita  principal  river  ia  the  St  Lonia.  Then  are  altogether 
about  2798  milee  of  naTigable  water  in  Minneeota. 

The  number  of  lakee  is  estimated  at  seven  thouflimd.  They  are  of  all 
aiaesi  and  are  found  chiefly  in  the  northern  two-thirds  of  the  State. 
Thq^  have  been  claaufied  geologically  into  glacial  or  drift  lakes, 
fluTiatile  or  river  lakes,  occupying  .buiiw  on  nver  oonrsea,  and  lakes 
having  rock  basins  eitner  scooped  out  by  the  action  of  glaciers  or 
formed  by  the  ilelati  ve  position  of  different  geological  formations.  By 
far  the  greater  number  give  evidence  of  glacial  action  in  their  oriffir. 
They  abound  over  the  region  moet  deeply  covered  bv  the  sunace 
drifts  and  are  espedallv  prevalent  in  morainic  districts,  fonning 
the  southern  fringe  of  the  laonstrine  area  of  North  America.  With 
the  meltinff  ot  the  ioe^heet  which  once  overspread  Minnesota  ita 
innumerable  lakee  came  into  existence ;  and  the  gentle  acclivity 
of  its  slopes,  precluding  rapid  erosive  action,  has  tended  to  give 
permanence  to-  the-  depressiona  constituting  their  bsaina.  The 
eenaaa  returns  give  4160  aquare  milea  of  water  auifSue  within  the 
State,  Host  ofthe  Uces  are  exceedingly  piotureeque  in  their  sur- 
rounding Foresta  akirt  their  ahorea,  which  are  aeldom  marshy  \ 
and  their  watera,  abounding  in  varioua  kinda  of  fiah,  are  dear  ana 
oooL  Beaidea  the  aanitary  advantages  afforded  by  the  lakea,  al^ 
aupplying  plaeea  for  recreation  and  delightftil  aummer  ssaorta,  tiiey 
afleot  the  climate  to  aome  extent,  tempering  the  extremes  com* 
monly  experienced  in  northern  latitudea.  The  £ict  that  .many  of 
the  lakea  are  gradually  drying  up  muat  be  explained  by  agricul- 
tural operationa.  The  largeat  lakes,  exclusive  of  Supenor,  lying 
wholly  or  in  part  in  Minn^aoia  are  aa  follows :— Lake  of  the 
Wooda,  612  aouare  milea  ;  Red,  842;  Mille  Ijk9,  198;  Leech,  194; 
Bainy,  146;  Winnibigoahiah,  78;  and  Yermilion,  68. 

liora  and  Fawut. — ^The  flora  and  fauna  present  no  marked 
differencea  i^m  thoae  of  other  Statea  in  the  aame  latitude.  'In  a 
partial  liat  of  the  birda  of  Minneaota,  two  hundred  and  ei|^ty-one 
speciea  are  enumerated.  Of  winter  birda  fiity>'two  apedea  have  been 
olaaaified,  twenty-three  of  them  being  permanent  leaidenta. 

ClinuU4,—Th9  State  liea  ao  far  north  aa  to  have  a  low  mean 
annual  temperature,  and  ao  far  inland  aa  to  have  the  characteristic 
continental  climate.  Ita  elevation  above  aea-level  givea  an  agree- 
able rarefaction  to  the  atmoaphere,  and  makea  the  prevalence  of 
foga  and  damp  weather  unknown.  Between  June  and  January 
there  ia  an  annual  variation  from  the  aummer  heat  of  southern 
Ohio  to  the  winter  cold  of  MontieaL  The  winter,  uaually  com- 
mencing in  November,  and  continuing  tUl  near  the  end  of  March, 
ia  not  a  period  of  intenae  continued  cud,  but  is  aul^eot  to  consider- 
able vanationa.  As  a  rule^  the  comparative  dryness  of  the  atmo- 
sphere neutialixes  the  severest  effect  of  exoesaive  cold.  The  anowfall 
ia  extremely  light  during  moat  of  the  winter,  but  aa  apring 
approachea  precipitation  becomea  greater,  and  there  are  fluently 
heavy  anowfalla  in  February  and  March.  The  change  from  winter 
to  aummer  ia  rapid,  vegetation  aometimea  aeeming  to  leap  into  full 
and  active  growth  within  the  apace  of  a  few  weeka.  The  aummer 
montha  brins  daya  of  intenae  heat,  but,  with  comparatively  rare 
exceptions^  tne  niffhta  are  deliciously  cool  Hot  days  and  cool 
nights  mi^  the  ideal  weather  for  a  good  wheat  crop ;  and  the 
foreing  heats  of  summer  produce  in  luxuriant  growth  tne  vegetable 
liCe  which  belongs  to  the  middle  SUtes.  The  Smithsonian  chart 
aaaigna'  to  Minneaota  an  average  temperature  for  the  hotteat  week 
in  aummer  of  from  85*  to  90*,  and  for  the  coldeat  week  in  winter 
from.  10*  to  20*  below  tero.  The  mean  annual  avevage,  for  all 
below  47*  of  latitude,  it  givea  aa  40*..  Obeervationa  at  St  Paul, 
extending  over  a  period  oif  more  than  thir^-five  yeara,  ahow  the 
following  mean  temperaturea :— apring,  4^*6  ;  aummer,  70**6  : 
autumn,  40**9  ;  winter,  16**1 ;  average,  44**6.  The  average  annual 
rainfiiU  ia  about  25*5  inchea.  While  this  is  not  large,  it  is  so 
diatributed  as  best  to  subserve  the  purpoeet  of  vegetable  growth. 
No  moisture  ia  loat  in  auperflnoua  apring  and  autumn  raina,  or  in 
the  cold  and  non-produdng  part  of  the  year,  the  precipitation,  which 
in  winter  ia  leaa  than  2  inches,  increaaing  to  about  12  for  the  aum- 
mer. To  the  aeaaon  of  vegetable  growth  belonff  70.  per  cent  of  the 
yearly  meaaurea  of  heat,  76  per  cent  of  the  rainfall,  and  76  percent 
of  tlie  atmoapheric  humidity.  The  prevatlins  winda  are  m>m  the 
south  or  aoutn-eaat  •  In  1880  rain  or  anow  felfon  160  days,  and  in 
1881  on  167.  Jt  ia  evident  that  the  cauaea  which  mitigate  the  actual 
aeverity  of  the  climate  aa  felt,  which  produce  ao  large  a  number  of 
clear  daya,  and  which  forbid  the  oontinoed  preeence  of  a  large  amount 
of  moiatora  in  the  atmoaphere,  pn  thoee  which  render  a  climate 
haalthfU  in  the  higheat  degree.  Minneaota  haa  been  for.  viany 
yean  a  fkvourite  taaort  for  invalida.  The  curative  propeftiee  of  ita 
climate  are  eapecially  marked  in  the  caae  of  pulmonary  complainta. 

^pricMttMrc— The  leading  induatr^  of  the  State  ia  agriculture. 
The  charaoter  of  the  anrfaoe  aqil  variea  in  different  parte  of  the 
State  with  the  chasaoter  of  the  underlying  atrata.  The  fertile  land 
CompriM  about  thiM-f9iu11)4  of  the  entire  am  of  tb^Stete.    The 
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vaUey  and  the  greater  part  of  that  of  th*  Miarissim  containe  aiUca 
and  caleareoua  matter,  and  is  interapeiaed  w^th  alluvial  river 
bottoma.  The  limeatone  aoil,  in  which  there  ia  a  larjge  calcareona 
element  lies  chiefly  on  the  weatern  alope  of  the  Misaiadppi.  Tho 
Bed  River  valley  conaista  of  an  argillaceoua  mould,  rich  in  organio 
depoeita.  Around  Lake  Superior,  wherever  arable  l|uad  ia  to  be 
found,  it  ii  marked  bv  a  rich  trap  aoil.  North  of  the^ntral  fertile 
at^  and  in  the  neighbourhood  of  the  aourcea  of  the  piasiwrippi,  is 
nraen  awampy  land,  susceptible  of  eaay  drainage,  with  a  large  tract 
of  aand  and  other  drift  detritua,  unfavourable  to  production.  Maize 
and  potatoea  flourish,  and  the  uplanda,  which  aupport  hardwood 
ridgea,  are  anited  to  general  agriculture.  To  the  extreme  north 
the  aurface,  while  indicting  mineral  wealth,  ia  utterly  unfit,  except 
in  occaaional  isolated  areaa,  for  purposes,  of  tillage. 

Wheat  haa  hitlierio  been  the  atapU  product  of  the  State.  Soil 
and  climate  are  -auch  aa  to  enaure  a  lar^  average  yield,  while  the 
auperiof  quality  of  the  grain  hae  given  it  a  wide  reputation.  The 
other  oeraala  are  also  cultivated  with  aucceaa.  Tlie  t^denoy  to 
diversify  agriculture,  eapecially  in. the  aouthem  part  of  the  State, 
haa  been  atimulated  by  aeveral^partial  failurea  of  the  wheat  crop, 
the  loenat  invaaiona,  and  the  competition  of  the  farther  north-west 

The  area  of  the  State  indndea  89,791,265  acres  surveved, 
10,968,675  acres  not  aurveved,  and  2,700,000  acree  of  lake  aurfaoe. 
The  total  aalee  of  public  and  railroad  landa  in  1879  and  1880  were  not 
fkrfrom  4,000,000  acrea.  It  ia  eatimated  that  the  aggre^te  of 
landa  yet  undiapoaed  of,  three-fourtha  of  which  may  be  profitably 
cliltivated,  ia -nearly  20,000,000  acree,  exduaive  ofthe  lanoa  belon|^ 
ing  to  the  State.  White  Earth  Indian  reservation  has  thirty-aix 
townahipa  of  prairie  and  timber  land ;  and  Red  Lake  reaervation 
containa  8,200,000  acrea. 

i^bref^.— A  special  eensua  bulletin  eatimatea  the  amount  of 
merchantable  white  pine  atanding,  May  81,  1880,  aa  amounting  in 
all  to  6,100,000,000  feot  .The  entire  cut  for  the  eensua  year  1880 
was  540,997,000  feet  Of  hardwood  foreat  8,840,000  aetea  remain, 
capable  of  yielding  57,600,000  cords  of  wood. 

Every  encouragement  ia  afforded,  both  by  the  railway  oorpora- 
tiona  and  the  State,  to  tree-planting  on  the  prainea.  A  quarter 
amotion  ia  given  to  any  one  who  will  plant  and  keep  in  good  condi- 
tion 40  acrea  of  timber  -for  ei^ht  years.  In  1880  there  were  planted 
25,831  acrea  of  treea,  exduaive  of  thoee  bordering  highwaya  and. 
the  windbreaka  ^ong  the  railroad  linea. 

Manufadures. — ^Ijie  manufacturea  of  Minnesota  are  yet  in  their 
infkncy.  The  abundant  water-power  of  the  State,  ita  proximity  to 
the  ooal-fielda  of  Iowa,  ita  superior  tranaportation  fadlitiea^  and  tho 
laige  demand  for  manufactund  commoditiea  are,  however,  rapidly 
developing  this  branch  of  induatry.  The  most  important  industries 
are  the  manufacture  of  flour  and  that  of -lumber,  xlie  former  natu- 
rally established  itself  in  aStateof  immenseWheat  vield  andabundant 
water-power.  It  received  ita  greatest  stimulrt  from  the  invention 
and  adoption  of  the  middlings  purifving  nrooeaa,  which  producea 
the  higheat  grade  of  flour,  and  to  which  tne  hard  apring  wheat  of 
Minneeota  ia  eapecially  adapted.  Among  other  manufacturing 
induatriea  actively  proaecuted  are  the  makins  of  brick,  pottery, 
atonaware,  and  agn<mltnral  implementa,  and  aiao  meat-packing. 

CkfiMMTC*, — The  geographical  poeition  of  Minneaota  givea  it  ex- 
tenaive  commercial  intereata.  Two  continental  waterwaya  terminate 
within  the  State.  The  Miaaiaaippi  afforda  oontinuoua  navigation 
to  European  porta  during  eight  mon^a  of  the  year.  From  Dulnth 
numeroua  linea  of  veaaela  traverse  the  diain  of  great  lakea,  and 
tranaport  the  producta  of  the  west  to  the  eaatem  aeaboard.  Three 
great  tranacontinental  railway  linea  are  connected  more  or  leaa 
directly  with  the  railroad  ayatem  of  the  State.  Twdve  linea  of  rail* 
way  from  everv  part  of  Minneaota  converge  at  the  contiguoua  citiea 
of  St  Paul  ana  Minneapolia,  and  three  great  trunk  linee  from  these 
oentfea  to  Chicago  aecure  the  advantagea  of  a  lively  competition. 

.Afueo^ion.— The  common  aohool  ayatem  ia  aapported  by  land 
granta,  a  local  tax,  and  a  State  tax.  The  auperinUndent  of  in- 
struction is  appointed  by  the  governor.  County  superintendents 
are  choeen  by  popular  vote.  Common  school  districts  have  boards 
of  three  trustees  each.  Six  directors  are  appointed  for  independent 
districts.  The  permanent  fund  in  1881  was  $4,850,000,  and  the 
current  fond  $260,885.  The  State  university,  located  at  Minnea- 
polis, is  governed  by  a  board  of  regents,  consiating  of  the  governor 
of  the  State,  the  auperintendent  of  public  inatruction,  the  president 
of  the  univeraity,  and  aix  othera ;  both  aexea  are  admitted,  and 
tuition  ia  free.  The  State  aupporta  three  normal  aehooli.  Forty- 
two  academiea  and  aix  ooUegoa  are  austained  by  denominational  or 
private  enterpriae. 

AdfiUHiatrai4on.^ThB  departmenta  of  Government  are,  aa  in  all 
the  Statea,  the  legialative,  the  executive,  and  the  judiciaL  The 
State  containa  aeventy-eiffht  conntiea,  of  which  aome  are  atill 
aubject  to  change  of  boundary.  From  theae  are  dected  by  diatricta 
forty-aeven  aenatora  and  one  hundred  and  three  dnembera  of  tiie 
Houae  of  Repreaentativea.  The  State  officers  are  a  governor, 
Uautenant-govemor,  secretary  of  atate,  treaaurer,  and  attonM^* 
l^eneral,  alfeleoted  by  the  people.    Tb«  tenn  of  offio*  il  two  yean, 
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TtenmnwrtepotrertovBtosspantettMnsofamooi^b^  The 
judioiaiy  Is  tlflotiTe.  aad  the  t«nn  df  oiBoo  aerab  tMn.  The  Stete 
nq^Quements  for-dtizenahip  are  neidenoe  in  toe  United  Stetae 
one  TOT,  in  the  State  four  montha,  and  in  the  eleotion  dietriot 
ten  days  preoeding  an  electiotL  Women  are  allowed  to  vote  for 
BchDol  olnoecB  and  npon  daeationB  relating  to  the  management  of 
adMX>LB,andare  alioeljgiUeto  anoh  oflBeea  Ho  ooontj  ean  cop- 
tain  more  than  400  aquare  milea.  The  lefflaUtore  meets  MenniaUy. 
XztnMeaBtons  may  he  called^  bat  no  eeaaion  can.  exceed  sMr  days 
in  length.  Jnder  the  last  apportionment,  the  Stale  is  entitled  to 
fiveiepreeentatiTeain'the  national  Oongress. 

The  annnal  yaloation  of  property  for  1682,  as  eqoalized  by  the 
State  hoard,  gires  the  pergonal  property  at  979,219^446,  the  real 
estate  $243,988,170.  Thife  tepreienta  a  total  actual  ralne  of  not  fiur 
from  $700,000,000. 

-  While  Minneeota  wae  atill  a  Territory,  but  after  it  had  adopted 
a  State  eonatitntion,  an  amendment  Was  'added  to  the  oonatitation 
authorizing  the  issue  of  a  large  amount  of  bonda  in  aid  of  railway 
conetmction.  Shortly  aftenrarda,  the  companiea  haying  fidlnl  to 
fulfil  their  eontracta  and  defaulted  payment,  the  State  forecloaed 
its  mortgage  on  the  landa,  franchises,  kc^  of  the  roads,  and  turned 
tiiem  o  ar  to  other  companiea.  By  another  amendment  to  the 
constitution,  the  payment  »f  the  bonda  waa  made  contingeDt  upon 
the  result  of  a  popular  votfi.  Sereral  propoeals  hating  failed  to 
receire  this  sanction,  the  necessity  for  it  9ras  removed  in  X8B1  by  a 
decision  of  the  supreme  court,  declaring  tiie  amendment  uncou- 
■tittttional.  The  iegialature  immediately  met,  accepted  a  plan  of 
settlement  propoeed  by  the  bondholders  •  themselree,  and  oyer 
$4,000,000  worth  of  new  bonds  were  issued  in  ezdhange  for  the  old. 
For  the  payment  of  the  principal  and  interest  of  these  the  people 
bays  yotea  (Koyember  1882)  to  aet  aside  aa  a  ainldng  fund  the 
proceeda  of  500,000  acrea  of  land  belonging  to  the  State  internal 
imixroyement  fond,  the  deficit  to  be  paid  out  of  the  tax  on  railroad 
earnings.  Theae  bonds  include  all  the  State  debt  except  about 
$200,000.  A  tax  of  3  per  cent  imposed  on  the  gross  earnings  of 
all  railroads  within  the  State  will  soon  meet  all  expenses  except 
proyision  for  educational,  penal,  and  charitable  institntiona 

r^opuZoA'on.— The  population  of  the  State  waS'6077  at  the  census 
of  1850,  172,028  in  1800,  439,706  in  1870,  and  780,778  (419,149 
males  and  361,624  females)  in  1880.  According  to  the  last  census 
899,800  whites  had  been  bom  in  the  State;  and  of  the  267,676 
foreign-bom  inhabitants  of  the  State  107,770  came  from  Scandina- 
yian  countries  and  (  .  277  from  the  United  Kingdom  and  the  British 
eokaiiee,  while  77,505  acknowledge  the  Qemian  as  their  natiye 
tongue.  The  increase  of  population  in  the  State  for  the  last  decade 
of  years  slone  was  75  per  cent  The  most  important  .cities  are  St 
Paul,  the  capital,  and  Minneapolis,  with  41,478  and  46,887  inhabit- 
ants respectiyely  in  1880;  Winona  had  10,208  and  Stillwater  9056. 

Mittory, — Miasionary  efibrts  and  the  trading  spirit  first  induced 
white  men  to  venture  aa  far  into  the  unexploied  north-weat  aa  the 
boundariea  of  what  ia  now  the  State  of  Minneaota.  The  earlieat 
accounta  of  ita  natural  features  and  natiye  tribea  appear  in  the 
Jesuit  writinss.  The  "Relations "  of  1670-71  allude  to  the  Sioux 
or  Dakotas.  In  1678  a  company  was  formed  for  trading  with  this 
tribe.  Bu  Luth  was  leader  of  this  expedition,  and  later  on  went 
from  Lake  Superior  to  the  Mississippi  by  canoe.  But  the  first  pub- 
lished accou'jt  is  that  cf  Louis  Hennepin,  a  Becollect  monk,  who, 
in  1680,  yiuted  the  falls  of  St  Anthony,  and  gave  them  their  name, 
fxom  that  of  his  patron  saint  For  a  cent^  the  only  yisitants 
of'  the  wild  region  were  a  few  missionaries,  and  a  number  of  for 
traders  who  found  the  profit  of- the  journey  to  more  than  counter- 
balance its  perils  and  hardships.  To  the  latter  class  belong  Perrot 
who  reaehed  the  Mississippi  by  way  of  the  Fox  and  Wisconsin  in 
1684,  and  founded  at  Lake  Pepin  the  first  trading  poat  in  the  State, 
and  Le  Sueur,  a  Canadian,  wno  aacended  the  great  river  from  ita 
mouth,  and  established  another  post  a'  )ve  Lake  Pepin.  Caj^tain 
John  Carver,  the  exnlorer  of  )  country  of  the  upper  Mississippi, 
▼isited  the  falls  of  St  Anthony  in  1766,  being  the  first  British  tra- 
yeller  who  reached  the  spot  On  March  20,  1804,  Upper  Louisiana 
was  oigsnized,  consisting  of  Arkansas,  Missouri,  Iowa,  and  a  large 
portion  of  Minnesota.  From  this  time  onwards  the  pogress  of  explo- 
ration was  rapid,  and  aettlement  followed  in  ita  train.  The  nrst 
really  extensive  exploration  of  any  large  pert  of  what  is  now 
Minnesota  was  made  between  1817  and  1828,  y  Ma|pr  S.  H.  Long, 
of  ^  United  States  engineer  corps,  in  command  of  a  Government 
expedition.  About  the  same  time  the  Red  River  received  its  first 
vintant  Thomas  Douglas,,  earl  of  Selkirk,  an  Enelishmsn  of 
oeoentrie  character,  went,  in  1817,  to  what  is  now  WinnipMf,  by 
way  of  Toik  river.  Having  been  struck  with  the  smricnltural 
poepibilities  of  the  region  about  the  Bed  River  of  the  l^orth,  he 
Sdtteed  »  colony  of  Swiss  Carmsrs  to  settle  there.  These  were  dis- 
amMinted  in  the  country,  and  unused  to  the  severity  of  the  climate, 
ao^t  they  finally  removed  to  the  vicini^  of  St  Paul  and  con- 
tributed to  the  earliest  development  ot  the  sgriaOtur^  in- 
dnstrr  of  the  SUte.  In  1821  Colonel  SneUing  built,  at  the 
Junction  of  the  Minnesota  mnd  Mississippi  rfyent  •  stronghold 
whikh  he  nsiuied  Fort  St  Anthony.    The  name  was  changed  to  Fort 


SnelUng  in  }dt  honour,  In  1824,  and  the  fort  is  still  an  important 
poet  as  a  base  of  supplies  for  the  newer  north-^est  The  fint 
atsamboatrmade  iti  appearance  at  the  head  of  navigation  in  1828. 
The  settlement  of  St  Paul,  one  of  the  oldeet  towns  as  well  as  the 
capitsl,  is  commonly  dated  from  1846,  at  which  time  there  were  a  few 
sihanties-on  its  site.  Population  now  began'to  arrive  in  constantly 
inereasipgnumbsrs,  and  on  Mareh 8;  1849,  a  bill  pss^ Congress  for 
ofganlsfaag  the  Tenrftory.  J^  was  propoeed  at  one  time  to  name  it 
Itasoa,  bat  the  name  Minnesota,  meaning,  "sky-tinted  water/' 
end  origiiially  appUed  to  the  river  bearing  that  title,  i^  finally 
retainedT  The  western-  boundary  of  the  territory  was  fixed  at  the 
Missouri. river.  The  population  was  but  4057,  the  largest  town 
•bad  but  a  few  hundred  inhabitants,  and  a  large  pert  of  the  soU  o? 
the  State  still  belonged  to  the  Indians.  But  proffrsss  now  began  in 
earnest  A  constitution  was  adopted  in  1 867,  ana  on  May  11, 1858» 
Minnesota  was  admitted  as  a  State,  wit^i  a  population,  according 
to  the  last  Territorial  census,  of  150,037. 

One  of  the  first  acta  of  the  new  State  was  the  issue  of  the  rail* 
rood  bonds  noticed  abovsL  Soon  after  cat  a  the  civil  war.  Within 
two  months  of  Lincoln's  first  call  for  troops  the  first  Minnesota 
regimen  tj  over  one  thousand  strong,  was  mustered  into  service.  By 
August  of  1862  ten  regimsnte  had  been  called  for  and  foraished^  In 
all,  the  StatosuppUed  to  the  armies  of  theUnion  26,052  men,  or  about 
one-seventh  of  its  entire  population  at  the  outbreak  of  the  war. 

In  the  meantime  there  occurred,  in  1862,  the  horrible  outbreak 
known  as  .the  Sioux  massacre.  Settlementa  were  cut  off,  isolated 
settlers  mnrdered,  end  even  a  strong  post  like  Fort  RidgeW  was 
attacked.  The  eutbreek  spread  over  a  large  portion  of  the  State; 
several  severs  engagements  were  fought ;  and  it  was  not  until  the 
State  had  a  thorou^ly  equipped  military  force  ready  for  the  cam- 
paign that  the  Indians  begun  to  flee  or  to  give  themselves  up.  By 
this  time  over  700  persons  had  been  murdered,  200,  chiefly  women, 
taken  captive ;  eighteen  counties  were  ravaged,  and  80,000  people 
were  homeleaa.     The  property  loea  waa  not  leaa  than  $3,000,000. 

Durinff  theae  local  ana  national  disturbances  the  material  pro- 
sperity of  the  State  waa  unabated.  Notwithstanding  the  heavy  cost 
of  tile  dvil  war  and  the  Sioux  massacre,  the  census  of  1866  showed 
a  population  of  250,099.  Railroad  constraction  began  to  be  ener- 
g^tiMlly  carried  forward ;  in  1870  389  miles  were  made  and  1096 
ndlee  were  in  operation  ;  a  road  to  Lake  Superior  was  completed, 
and  the  Northern  Pacific  was  tuilj  under  way;  In  1878-76,  and 
to  some  extent  in  18t7,  successive  visitations  of  locusta  destroyed 
the  crope  of  the  soutii-westem  counties.  The  sufferers  were 
relieyed  Dy  the  State,  and  no  repetition  of  the  scourge  has  since  been 
expeiieaoed.  (J.  G.  P.) 

MINNOW  {Leueitcus  phoxinus  or  Phoxintu  Imia)  is  th& 
smallest  British  Qyprinoid,  readily  distinguished  bj  its 
Tery  small  scales.  It  is  abundant  in  rivers,  brooks,  and 
lakes,  always  swimming  in  schools,  and  shifting  ito  ground 
in  search  of  food,  which  consista  of  every  kind  of  vegetable 
and  animal  substance.  It  ranges  from  southern  Europe 
to  Scandinavia^  and  from  Ireland  into  north-eastern  Asia ; 
in  the  Alps  it  attains  to  a  higher  altitude  than  any  other 
Cyprinoid,  viz.,  to  nearly  8000  feet.  Ita  usual  size  varies 
between  2  and  3  inches ;  but  in  suitable  localities,  especially 
in  Qermany,  it  is  known  to  reach  a  length  of  from  4  to  5 
inches.  The  colours  vary  with  age  and  season ;  a  series  of 
dark  spoto  or  cross-bands  along  the  sides  is  always  present, 
but  the  males  assume  in  summer  a  nuptial  dress  of  scarlet 
or  purple  on  tlie  lower  parte  of  tlie  head  and  body. 
The  minnow  is  used  as  bait ;  it  can  also  be  introduced 
with  facility  and  with  great  advantage  into  ponds  in  which 
there  is  otherwise  a  scarcity  of  food  for  more  valuable 
fishes,  such  as  trout,  perch,  and  pike. 

MINO  DI  GIOVANNI  (1431-U86),  called  DA  FiESOLB, 
was  bom  at  Foppi  in  the  Casentino  in  1431.  He  had 
property  at  Fiesole^  whence  his  usual  name.  Yasari's 
account  of  him  is  very  inaccurate  and  full  of  contradictions. 
Mino  was  a  friend  and  fellow-worker  both  with  B.  da 
Settignano  and  idatteo  Civitale,  all  three  being  about  the 
same  age.  There  is  considerable  similarity  in  Uieir  works, 
showing  mutual  influence.  Mino's  sculpture  is  remarkable 
,for  ito  gem-like  finish  and  extreme  delicacy  of  detail,  aa 
well  as  for.  ito  spirituality  and  strong  devotional  feeling. 
No  other  sculptor  portrayed  the  virginal  purity  of  the 
Madonna  or  the  soft  infant  beauty  of  the  Divine  Child  with 
greater  tenderness  and  refinement.  Of  Mino's  earlier 
!  WOltfl^  the  finest  are  in  the  duomo  of  Fiesole,  the  altarpiece' 
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and  tomb  of  Bisbop  dalutati,  .tzfteatad  aboaf  1461;.  In 
the  Badia  of  Florence  are  some  of  Hind'a  noet  important 
eoulptoree— an .  altarpieoe,  -and  fb/b  tombe  of  Beruodo 
Giugni,  1466,  and  the  Mai*graTe  Hugo,  1481-hJI  ■oulp' 
tared  in  white  marble,  with  beantifnl  life^iced  reenmbent 
effigiee  and  attendant .  angels.  The  pulpit  in.  Fnto 
cathedral,  finished  in  1473,  is  Very  delicately  seolptnred, 
with  bae-reliefs  of  great  minuteneU,  bu6  somewhat  weakly 
designed.  Soon  after  the  completion  of  this  work  Mino 
paid  a  yisit.  of  some  years. to  Bome,  where  he  ezecnted 
several  fine  pieces  of  sculpture^  such  as  the  tomb  of  Pope 
Fbnl  n.  (now  in  the  crypt  of  St  Peter's),  the  tomb  of 
iPrancesoo  Tomabuoni  in  S.  Maria  Sopra  Minerva^',  and  a 
beantifnl  little  Inarble  tabernacle  for  the  holy,  oils  in 
S.  Maria  in  f^astovere.  There  can  be  Uttle  doubt  that  he 
was  also  the  sculptor  of  seyend  of  -the  very  lovely  monu- 
ments in  S.  Mana  del  Pbpolo,  especially  those  in  the 
sacristy  of  Bishop  Qomiel. and  Archbishop  Rocca^  1482, 
and.  the  marble  reredos,  also  in  the  sacristy,  given  by  Pope 
Alexander  YL  Some  of  Mino's  portrait  busts  and  dedicate 
profile  bas-reliefs  are  preserved  in  the  Bargello  at  Florence ; 
they  are  full  of  life  and.  expression,' though  iKthout  the 
extreme  realism  of  Yerrocchio  and  other  sculptors  of  his 
time.     He  died  m  I486. 

S60  YMui,  HilMieri'tf  ad.,  1878^S;  Perkins,  iZaZiim  SaapUfn; 
Winokelmum  and  IfAi^eortxt^Stdria  d$Ua  SeuUura,  1818. 

MINOR.    See  Infaht: 

MINORCA.    See  BiLLBASio  IsuiNDS. 

MINORITES.  See  F]tAirGi80AN& 
^  MINOS,  a  l^;endary  king  of  Crete,  in  whom  both 
historical  and  religious,  dements  are  united.  The  historical 
element  lies  in  the  fact  that  an  early  civilization  and  mari> 
time  power  had  its  seat  in  Crete.  The  Phoenician  inter- 
oourse  played  a  great  part  2:1  developing  this  island  state, 
and  Minos  issometimescalleda  PhGBnician.fThe  name  Minoa 
is  often  found  where  PhcBnician  infiuence  was  strongest^ 
e.^.,  at  Megara.  The  laws  and  constitution  which  existed 
from  1^  very  early  time  in  Crete  were  attributed  to  Minos, 
to  whom  they  were  revealed  by  Zeus.  After  his  death  he 
became  the  judge  of  the  dead;  he  is  one  of  the  forms 
assumed  by  the  old  conception  of  the  first  man,  who  is 
after  death  king  and  god  among  the  dead.  It  is  therefore 
highly  probable  that  the  name  Minos  is  the  Greek  form  of 
the  ori^nai  Manva,  $.«.,  '^  endowed  with,  thinking,**  which 
is  seen  in  the  Hindu  Mann  and  the  Qermanic  Mann.  As 
in  all  other  heroized  forms  of  the  god  of  the  dead,  there 
is  both  a  terrible. and  a  wise  and  beneficent  side  in  the 
diaracter  of  Minos.  Creten  legends  described  him  as  the 
wild  huntsman  of  the  forests  and  mountains,  the  lover  of 
the  nymphs,  though  his  love  means  death  to  them.  V  His 
death  is  localized  in  the  far  west,  in  the  land  of  sunset; 
hii  grave  was  shown  at  Camicus  near  Agrigentum,  attached 
to  a  temple  of  Aphrodite,  He  pursued  Daedalus  thither,, 
and  the  daughters  of  Cocalus,  the  king  of  Agrigentum, 
killed  him  by  pouring  boiling  water  over  him  in  the  bath, 
an  obvious  myth  of  the  sun  dying  in  the  sea.  Minos,  the 
god  of  the  dead,  is,  according  to  the  usual  rule,  the  sun-god, 
who  goes  to  illumine  the  dead  when  he  dies  on  the  earth. 
His  wife  is  Fasiphae,  the  moon-goddess,  who  had  an  oracle 
by  dreams  at  Thalamae  in  Laconia.  The  union  of  the  sun 
and  the  moon,  the  bull  and  the  cow,  gave  rise  to  many 
quaint  and  ugly  legends :  Fasiphae  loved  Ihe  I91II  of  Minoi^ 
was  aided  by  tiie  stratagem  of  Dsedahis,  ana  gave  birth  to 
the  Minoteur,  half  bull  and  half  man.  The  Minotaur  is 
one  of  those  monstrous  forms  which  weresuggested  to  the 
Qnek-  fancy  by  the  quaint  animals  common  Ih  Oriental 
art..  It  was  shut  up  in  the  Labtbimth  (jt.v.),  whidh  was 
constructed  by  the.  skilled  artist  Daedalus.  Now  a  son  of 
Minos  named  Androgens  had  been  killed  hy  the  Athenians^ 
ind  Minos  as  a  punishment  required  that,  seven  Athenian 


youths  and  seven  maidens  should  be  sent  every  Jimdi  fmat 
and  given  up  to  the  Minotaur  to  be  devonrecL  ^^hen  tiiis 
sacrifice  took  place  for  the  third  time  Theseus  came  as  one 
Of  the  hostages^  and  slew  the  Minotaur  with  the  help  of 
Ariadhe.  Throtighout  these  legends  we  see  the  dose 
rda^ion  of  Minos  to  the  Phoenician  sun-god  Melkarth,  and 
perceive  the  way  in  which  different  places  where  Fhoenidan 
1  mfluence  can  be  traced,  Atheiis,  Sicily,  &c,  are  bEongiht 
together  in  religious  myths. 

MINOTAUR.    See  Minos. 

MINSK,  a  western  government  of  Russia,,  is  bounded 
by  Yilna^'Yitebek,  and  Moghileff  on  the  N.  and  K,  and 
by  Tchemigoff,  Kieff,.  Yolhynia,  and  Grodno  on  the  S. 
and  W.,  and  has  an  area  of  35,175  square  nules.  The 
surface  is  undulating  and  hilly  in  the  north-west^  where  a 
narrow  plaieau  and  a  range  of  hiUs  of  the  Tertiary  forma- 
tion^ runs  to  the  north-east^  separating  the  basin  of  the 
Niemen,  which  flows  into  the.  Baltic,  from  that  of  the 
Dnieper,  which  sends  its  waters  into  the  Black  Sea.  The 
range,  which  averages  from  800  to  1000  feet,  culminates  in 
Lyteya  Gora  (1129  feet).-  The  remainder  of  the  province 
is  *fiat^  450  to  650  feet  above  the  sea-level,  covered  with 
sands  and  clays  of  the  glacial  and  post-glacial  periods.  Two 
broad  shallow  depressions,  drained  by  the  Berezina  and  the 
Pripet,  cross  the  province  from  north  to  south  and  from 
west  to  east ;  and  these,  as  well  as  the  triangular  q>ace 
between  them,  are  covered  with  immense  marshes  (<iten 
occupying  200  to  600  square  miles),  numberless  ponds  and 
small  lakes,  peat-bogs,  downs,  and  moving  sands,  as  well 
as  with  dense  forests.  This  countiy,  and  especially  its 
south-western  part,  is  usually  known  under  the  name  of 
Folyesie  (''The  Woods").  Altogether,  marshes  take  up 
15  per  cent,  and  marshy  forests  no  less  than  55  per  cent 
of  the  entire  area  of  the  province  (60  to  71  per  cent,  in 
several  districts).  The  forests,  however,  consist  of  full- 
grown  trees  in  the  higher  districte  of  the  north-west 
only,  those  which  occupy  the  marshy  ground  consisting  of 
small  and  stunted  pine,  birch,  and  aspen.  The  climate  of 
the  Folyesie  is  haish  and  extremely  unhealthy ;  malarias 
and  an  endemic  disease  of  the  bull»  of  the  hair  (koihm, 
plica  Foloniea)  are  the*  plagues  of  these. tracts,  the  evil 
being  intensified  by  the  dreadful  poverty  of  the  popula- 
tion. Conmiunication  is  very  difficult.  The  rail^ray  from 
Poland  to  Moscow  has,  so  far  as  Minsk  is  concerned,  taken 
advantage  of  the  plateau  above  mentioned ;  but  still  it  .has 
to  cross  the  broad  marshy  depression  of  the  Bereiina.  A 
successful  attempt  was  recently  made  to  drain  the  marshes 
of  the  Folyesie.  by  a  system  of  canUs,  and  more  than 
4,500,000  acres  have  thus  been  rendered  suitable  for  pasture 
and  agriculture.  Two  great  tributaries  of  the  Dnieper,  the 
Berezina  and  the  Pripet^  both  navigable,  with  numberless 
subtributariee,  many  of  which  are  aUo  navigable,  are  the 
natural-  outlets  for  the  marshes  of  the  province.  The 
Dnieper  flows  along  ito  south-eastern  border  for  160  miles, 
and  the  Niemen  on  the  north-western  for  130  miles.  Hie 
affiuento  of  the  Baltic,  the  Duna  (Dwina),  and  the  THstnla  aie 
oonjiectod  by  three  omals  with  tributaries  of  the  Dnieper. 
The  population  of  the  province  (1.183,200  in  1873)  may 
be  estimated  at  about  1,350,000,  mostly  White  Russians 
(67  per  cent) ;  there  are  also  Poles  (about  1}  per  cent), 
especially  in  the  western  districts,  Jews  (more  than  10 
per  cent).  Little  Russians  (5  per  cent.),  and  Russians  (2  per, 
cent).  About  70,000  are  considered  to  be  Lithuanians; 
there.are  also  4000  Tartars,  whose  presence  can  be  traced 
to  the  raids  of  their  ancestors  qn  Lithuania  in  the  13th 
century,  and  about  2000  German  agriculturists  ^0  settled, 
in  last  century 

The  dOsf  oooupation  of  the  inhabitanti  U  igrieoltan,  J^j"^ 
howsTtr,  vny  unpreduetivt  in  ths  loidsnds;  in  the Polyeris ^ 
pMiaatsiardyhaT^  port  bread  to  sat    O&ly  SS'Siwreent  oftiM, 
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■nft  it  under  erupa,  tlis  vrttthM  yield  beiag  1,600,000  qnuton  of 
com  and  1,170,000  auArten  or  potatOM.  Cattle-breoding  la  rary 
imperfectly  deyelopea,  the  meadowa  being  marshy  ihroaghont  the 
lowluida.  Hunting  and  bee-keeping  are  sonroea  of  income  in  the 
Polyene,  and  fiahing  girea  occupation  to  about  twenty  thouaand 
perM>na.  The  chief  aouioo  of  income  for  the  inhabitanta  of  the  low- 
Unda  ia  the  timber  trad*.  Timber  ia  floated  down  the  rivers,  and 
tar,  pitch,  yarioua  produota  of  bark,  potash,  charcoal,  and  numerous 
sorts  of  timber- ware  (wooden  diahea,  Ace. )  are  manufactured  in  villagea 
to  a  great  extent ;  and  ahipbuildinc  is  oairied  on  along  the  Dnieper, 
Pripet,  and  Niemen.  Shipping  is  also  an  important  source  of 
income,  owing  to  the  traSio  on  the  canals  and  rivers  of  the  province. 
In  1877  560  boats  and  1120  lafts  with  170.000  cwta.  of  cargo  left 
ah  banks  of  the  Berezina  and  Pripet :  and  tne  traffic  on  the  Dnieper 
and  Niemen  was  nearly  as  great  The  industrial  arts  aia  almoat 
entirely  undeveloped.  There  are,  however,  several  distilleries  and 
tanneries ;  aiftl  wooUen-stufls,  candles,  tobacco,  and  augar  are  manu- 
factured to  a  limited  extent  Com  is  exported  from  the  weatera 
districts,  but  imported  to  the  same  amount  into  the  southern  parte ; 
the  chief  export  trade  ia  in  produce  of  forest  industries.  Ths  pro- 
vince is  crossed  by  two  important  railways,  one  of  which  connects 
Poland  with  Moscow,  and  the  other  Labau  and  Yilna  with  the 

Jrovincea  of  Little  Bussia;  the  great  hlghwav  firom  Warsaw  to 
[oacow  crosses  ths  province  in  the  south,  and  Ita  passage  thiOturh 
the  Berezina  is  protected  by  the  first^slass  fortress  oT  Bobruisk. 
Minsk  is  divided  into  nine  districts,  of  which  the  capitals  are^ 
Minsk  (43,£00  inhabitanta),  Bobruisk  (26,860),  Borisoff  (6650),  close 


vince  is  well  provided  with  secondary  schools,  but  primary  odu- 
cation,  sspocially  in  the  Polyesie,  is  in  a  very  backward  state. 

Ths  country  now  ooonpied  by  the  province  of  Minsk  waa,  as  hi 
as  historical  records  cxtsnd,  an  abode  of  Slavonians.  That  portion 
of  it  which  was  occupied  by  the  Krivichi  became  part  of  the  Polotsk 
principality  and  so  of  "  White  Bussia  '* ;  the  other  portion,  occu- 
pied by  the  Dregovichi  and  Drevlans,  beeame  part  of  the  "  Black 
Russia  "  ;  whikt  the  south-western  portion  of^it  was  oeoupisd  by 
Yatvyi^  or  lithuaniana.  During  ths  12th.  18th,  and  14th  osn- 
turios  it  waa  divided  among  several  princi^)alitiea,  which  ware  in- 
corporated with  the  great  principality  of  Lithuania,  and  later  were 
annexed  to  Poland.  Bussia  took  possession  of  this  country  in 
1798.     In  1812  it  waa  invaded  by  ths  army  of  Na|ioloon  L 

Minsk,  the  capital  of  the  above  provincei  is  aituated 
on  the  Syialoch,  a  tributary  of  the  Berenna,  at  the 
junction  of  the  Moscow  and  Warsaw  and  the  libau 
and  KharkofiE  railways,  465  miles  by  rail  west  from 
Moscow/  It  has  43,500  inhabitants,  of  whom  one-third 
are  Jews  of  the  poorest  class;  the  others  are  White 
Russians,  Poles,  and  Tartars  (about  700^.  The  manufao- 
tures  are  few  and  insignificant  Since  the  introduction  of 
railways  the  commercial  importance  of  the  place,  which 
formerly  was  alight^  has  begun  to  increase. 

^liusk  is  mentioned  in  Bnasian  annals  in  the  11th  century  under 
the  name  of  Myen*sk  or  Meneak.  In  1066  and  1096  it  was  dcvaa- 
tated,  first  by  Izyaslav  and  afterwards  by  Vladimir.  It  changed 
rulers  many  times  until  the  18th  century,  when  it  became  a  Lithu- 
anian fiet  In  the  16th  century  it  became  part  of  Poland,  but  aa  late 
as  1506  it  was  ravaged  by  Tartars,  and  in  1508  by  Busaians.  In  ths 
19th  century  it  wss  taken  several  times  by  Swedes  and  Bussiana 
Bussia  annexed  it  in  1798.     Kapoleon  I.  took  it  in  1812. 

MINSTEEL.  The  *' minstrels,"  according  to  Bishop 
Percy,  "  were  an  order  of  men  in  the  Middle  Ages  who 
united  the  arts  of  poetry  and  music,  and  sang  verses  to  the 
harp  of  iheir  own  composing,  who  appear  to  have  accom- 
panied their  songs  with  mimicry  and  action,  and  to  have 
practised  such  various  means  of  diverting  as  were  much 
admired  in  those  rude  times,  and  supplied  ^e  want  of  more 
refined  entertainments."  This  conception  of  the  "minstrel " 
has  been  generally  accepted  in  England  ever  since  Percy 
published  his  Rdique*  of  Ancieni  Poetry ,  which  he  gave  to 
the  world  as  the  products  of  the  genius  of  these  anonymous 
popular  poets  and  harpers.  The  name  has  been  fixed  in 
the  language  by.  the  usage  of  romantic  poets  and  novelists ; 
Scott's  "last  minstrel"  and  Moore's  "minstrel  boy"  were 
minstrels  in  Percy's  sense  of  the  word.  The  imagination 
was  fascinated  by  this  romantic  figure,  and  the  laborious 
and  soured  antiquary  Ritson  argued  in  vain  that  nobody 
before  Bishop  Percy  had  ever  applied  the  word  minstrel  to 
such  an  order  ^of  men,  that  no  such  order  of  nien  ever  did 


exist  in  medisBval  England,  and  that  the  historical  English 
"  minstrels,"  so-called,  were  a  much  less  gifted  and  respect- 
able class,  being  really  instrumental  musicians,  ^ther 
retainers  or  stroUetB. 

The  dispute  between  Ritson  and  Percy  was  partly  a  dis- 
pute about  a  word,  and  partly  a  dispute  about  historical 
facts;  and  there  can  be  little  doubt  that  Ritson  was  substan- 
tially right  in  both  respects.  The  romantic  bishop  trans- 
'ferred  to  the  medissval  English  minstrel  the  sociid  status 
and  briUiant  gifts  of  the  Anglo-Saxon  gUoman  or  §c6p,  and 
the  French  troubadour  in  the  flourishing  period  of  Provencal 
poetry,  lliatthegleemen  sang  to  the  harp  verses  of  their  own 
composing,  that  some  of  them  travelled  from  court  to  court 
as  hiononrad  guests,  while  others  were  important  attached 
court  officials,  and  all  received  costly  presents,  is  a  well 
attested  historical  fact.  The  household  bard  at  Heorot  in 
the  poem  of  Beowulf  a  man  who  bore  many  things  in  mind 
and  found  skilfully  linked  words  to  express  them,  was  one 
of  King  Hrothgar's  thanes ;  the  gleeman  of  the  Traveller' $ 
Song  had  visit^  all  the  tribal  chiefs  of  Europe,  and  received 
many  precious  gifts,  rings  and  bracelets  of  gold.  The 
incidents  in  these  poems  may  not  be  historic,  but  they 
furnish  indubitable  testimony  to  the  social  position  of  the 
gleeman  in  those  days ;  a  suocessf ul  gleeman  was  as  much 
honoured  as  a  modem  poet-Iaoreate,  and  as  richly  rewarded 
as  a  fashionable  i^nma  dotma.  Further,  the  strolling  glee- 
man of  a  humbl^  class  seems  to  have  been  respected  as  a 
non-combatant ;  this  much  we  may  infer  from  the  stories 
About  Alfred  and  Anlaif  having  penetrated  an  enemy's 
camp  in  the  disguise  of  gleemen,  whether  these  stories  are 
true  or  not,  for  otherwise  they  would  not  have  been 
invented.  The  position  of  poets  and  singers  in  Ftovence 
from  the  11th  to  the  13th  century  is  still  clearer.  The 
classification  of  them  by  King  Alphonso  of  Castile  in  1273, 
by  which  time  honourable  designations  were  getting  mixed, 
may  help  to  determine  the  exact  podtion  of  the  English 
"minstieL"  There  was  %rst  the  lowest  class,  the  hufoa^ 
who  strolled  among  the  common  people,  singing  ribald 
songs,  pkying  on  instruments,  showing  feats  of  ddll  and 
strengUi,  exhibiting  learned  dogs  and  goats,  and  so  forth ; 
then  the  joglare  or  Joeulatoree^  who  playe4,  sang,  recited, 
conjured,  men  of  versatile  powers  of  entertainment,  who 
performed  at  the  houses  of  the  nobility,  and  were  liberally 
remunerated ;  then  the  trobadore,  or  inventoree,  whose  dis- 
tinction it  was  to  compose  verses,  whether  or  not  they  had 
sufficient  executive  taevlij  to  sing  or  recite  them. 

If  we  compare  these  distinctions  with  Percy's  definition 
,of  the  minstrel,  we  see  that  his  minstrel  would  have  corre- 
spond^ with  ihejoglar,  who  also  wrote  his  own  songs  and 
recitations.  Now  in  the  palmy  days  of  Provencal  song 
there  were  many  professional  joglars,  such  as  Amaut 
Daniel  or  Perdigo,  who  stood  high  among  the  most  brilliant 
troubadours,  and  visited  on  terms  of  social  equality  with 
nobles  and  princes.  But  long  before  English  became  the 
court  language  the  fashion  had  disappeared,  and  a  new 
division  of  functions  had  been  developed.  In  Chaucer's 
time  the  poet  of  society  no  longer  sang  his  verses  to  harp 
or  fiddle^  or  amused  his  patrons  with  feats  of  legerdemain  ; 
the  king's  pedour  (teller  of  ffettes)  discharged  the  profes- 
sional duty  of  amusing  with  witty  stories ;  and  the  social 
position  of  the  Joglar  had  very  much  sunk.  Ritson  was 
perfectly  right  in  saying  that  no  English  poet  of  any  social 
position  was  a  professional  reciter  to  the  harp  of  verses  of 
his  own  composing.  The  Provencal  joglar,  travelling  from 
court  to  courts  combined  our.  modern  functions  of  poet^ 
society  journalist,  entertainer,  and  musician.  But  about 
the  time  when  the  word  "minstrel "  came  to  be  applied  to 
him  the  English  joglar  was  rapidly  sinking  or  had  already 
sunk  to  the  social  position  of  the  modem  strolling  mounte- 
bank, travelling  showman,  or  music-hall  singer.     And  the 
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word  minstrel  had  had  a  sepamte  histoty  More  it  leoame 
BynoDymoos  (aa  in  the  CatMiam  AngUoum  of  1483)  with 
getMUOor^  huitno,  /ocuiaior,  and  other  names  for  atroUing 
entertainers.  Derived  from  the  Low  Latin  wumuiralu,  it 
was  originally  applied  to  those  retainers  whose  baainess  it 
was  to  play  upon  musical  instroments  for  the  entertainment 
oftheirlords.  InChaaoer'8«Si^f^«ral0^the*'minatrallea'' 

ay  before  King  Cambnacan  as  he  dines  in  state  ''  bilom 
1  at  the  bord  delicionsly,''  and  the  **  loude  minstraleye  " 
precedes  him  when  he  rises. and  withdraws  to  the  orna- 
mented chamber, 

Tlier  as  they  aownm  ditiene  inctnmientsi 
That  it  is  lyk  an  kraen  for  to  hare. 

But  even  in  CSiaacer's  time  there  were  less  respectable 
musicians  than  those  of  the  king's  household — strolling 
musicians,  players  on  trompets,  clarions,  taborets,  Intes, 
rebecks,  fiddles,  and  other  instnxments.  These  also  were 
known  by  the  generic  name  of  minstrels,  whether  because 
many  of  them  had  learnt  their  art  in  noble  households 
before  they  took  to  a  vagabond  lif e^  or  because  the  more 
respectable  of  them  affected  to  be  in  the  service  or  under 
the  patronage  of  powerful  nobles,  as  later  on  companies  of 
strolling  players  figured  as  the  **  servants  ^  of  distinguished 
patrons.  All  the  allusions  to  minstrels  in  literature  from 
Langland's  time  to  Spenser's  point  to  them  as  strolling 
muaidans.  Some  of  &em  may  have  sung  to.  the  harp 
verses  of  their  own  composing^  and  some  of  Siem  may  have 
composed  some  of  the  ballads  that  now  charm  us  with  their 
fresh  and  simple  art ;  but  the  profession  of  the  *'  minstrel,'' 
properly  soK^dled,  was  much  less  romantic  than  Bishop 
Piircy  painted  it.  It  was  not  merely  "the  bigots  of  the 
iron  time "  that  "called  their  harmless  art  a  crime";  in  a 
repressive  Act  passed  by  Henry  IV.  they  appear  with 
''westours,  rymours,  et  autres  vacabondes"  among  the 
turbulent  elements  of  the  community. 

In  a  passage  in  Malory's  MorU  Dartkur,  the  word 
minstrel  is  applied  to  a  personage  who  comes  much  nearer 
the  ideal  of  the  Proven^  joff^ar.  When  Sir  Dinadan 
wished  to  infuriate  King  Mark,  he  composed  a  satiijcal 
song,  and  gave  it  to  Elyot  a  harper  to  sing  throu£^  the 
country,  !]^tram  guaranteeing  him  against  the  conse- 
quences. When  King  Mark  took  him  to  task  for  thii^  the 
harper's  answer  was,  "  Wit  you  well  I  am  a  minstrel,  and 
I  must  do  as  I  am  commanded  of  these  lords  that  I  bear 
the  arms  of."  And  because  he  was  a  minstrel  King  Mark 
allowed  him  to  go  unharmed.  The  service  done  by  Elyot 
the  harper  in  the  old  romance  is  a  good  illustration  of  the 
political  function  of  the  itinerant  ma^dmytljooulator;  bat 
even  he  did  not  sing  versea  of  his  own  composing;  and  he 
was  not  a  **  minstrel "  in  the  sense  in  which  the  word  was 
used  by  romantic  poets  after  the  publication  of  Percy's 
Bdique9.  (w.  K.) 

MINT.  The  mint  is  the  place  wher«  the  coinage  of  a 
country  is  manufactured,  and  whence  it  is  issued  by  sovereign 
authority,  under  special  conditions  and  regulations.  The 
privilege  of  coining  has  in  all  ages  and  countries  belonged 
to  the  sovereign,  and  has,  in  England  at  least,  been  ra^ 
delegated  to  any  subject,  and  in  any  case  in  a  reetricted 
form,  the  crown  always  reseMng  the  right  of  determining 
the  standard,  denomination,  and  design  of  the  coins. 

At  a  very  early  staga  of  civilization  it  was  found 
necessary  to  have  some  definite  medium  of  exchange,  in 
cider  to  avoid  the  great  inconvenience  arising  from  the 
system  of  payment  in  kind,  which  was  the  primitive  and 
natural  method.  It  was  not  long  before  metal  came  to  be 
used  as  such  a  medium,  probably  from  its  durability  and 
portability,  and  in  the  case  of  gold  and  silver  on  account  of 
their  intrinsio  value.  The  leas  liable  the  value  of  a  metal 
is  to  change  the  better  is  it  suited  for  a  standard  of  value. 

Though  historians  assure  us  that  metals  were  found  in 


Britain  at  ja  very  eariy  period,  there  does  nol  afypear  to  be 
any  evidence  that  the  mines  were  worked  un.il  consider- 
ably later  than  the  time  at  which  the  use  of  metal  aa  a 
medium  of  exchange  was  introduced.  It  is  probable  there* 
fore  that  the  metels  for  exchange  were  imported  into 
Britain  long  before  the  native  minea  were  developed.' 

The  metals  chiefly  used  were  silver  and  brass,  which 
were  at  first  simply  exchanged  by  weight  for  commodities 
of  all  kinds.  As  eonuneroial  transactions  became  more 
numerous  and  more  complicated,  this  system  of  payment 
grew  troublesome^  and  it  was  found  convenient  to  divide 
the  mass  of  metal  into  small  parts,  which  soon  took  the 
form  of  rough  coins.  But  the  principle-  of  payment  by 
weight  was  retained  through  many  centuries,  and  is  per- 
petuated, though  in  name  only,  in  the  word  "pound." 

Records  of  attempts  to  organize  the  coinage  of  England 
are  found  as  far  bade  as  the  Anglo-Saxon  period,  and  it  is 
known  that  on  the  dissolution  of  the  Heptarchy  the  mints 
were  regulated  by  laws  framed  in  the  witenagemot  Hie 
first  monarch  who  appears  to  have  dealt  successfully  with 
the  organisation  of  tiio  coinage  was  Athelstan,  who  framed 
laws  for  the  regulation  of  the  mints,  and  appointed  officers 
whose  titles  and  duties  are  then  first  recorded.  The  only 
ofiloers  connected  with  the  coinage  of  whom  mention  is 
found  before  this  time  are  the  "  moneyers,"  who  appear  to 
have  been  abne  responsible  for  the  manufacture  of  tiie  coin ; 
but  it  is  probable  that  even  then  there  existed  some  officer 
who  had  authority  over  thent  In  early  Saxon  and  Norman 
times  the  number  of  moneyers  was  considerable^  mints 
being  established  in  almost  every  important  town,  as  might 
be  expected  at  a  period  '  hen  communication  between 
distant  places  was  extremely  difScult  They  appear  to  have 
been  the  officers  who  actually  performed  the  w(Mrk  of 
making  the  cmn,  the  mint  master  in  later  times  contracting 
)rith  them,  at  a  hi^^  rate^  for  the  work.  They  were  respon- 
sible for  the  purity  and  perfection  of  the  coins  produced, 
as  appears  from  the  fact  that  it  was  they  who  were 
punished  (as  traitors)  in  the  case  of  any  deficiency  in  weight 
or  fineness,  lliey  had  prescriptive  rights  in  the  coinage^ 
and  in  modem  times  (even  so  late  as  1850)  claimed  to  have 
corporate  privileges;  but  it  is  clear,  on  the  authority 
of  Ruding,  that  they  never  were  a  "  corporation  "  separate 
from  other  officers  of  the  mint.^  The  number  of  mints 
was  greatly  reduced  after  the  Norman  Conquest,  bat 
continued  to  be  considerable  until  the  reign  of  Bichard  L, 
when  the  work  of  coining  for  the  whole  kingdom  was  con- 
centrated in  the  mint  in  the  Tower  of  London.  Only  one 
provincial  mint  (Winchester)  remained  till  a  later  date. 

An  important  reorganization  of  the  coinage  took  place 
in  1325  under  Edward  IJJL,  the  regulations  then  framed  lor 
the  manufacture  and  issue  of  the  coins  forming  the  basis 
of  those  still  in  force.  The  principal  officers  under  these 
regulations  were — master,  warden,  comptroller,  king's  assay 
master,  king's  clerks,  and  cuneator.  Tlie  office  of  cuneator 
was  one  of  great  importance  at  a  time  when  there  existed 
a  multiplicity  of  nunts,  since  he  had  the  sole  charge  of  all 
the  dies  used  not  only  at  the  mint  in  the  Tower  of  London 
but  also  in  the  provinces.  He  chose  the  engravers  and 
presented  them  to  the  barons  of  the  exchequer  in  order 
that  they  might  take  the  oath  of  fidelity ;  he  superintended 
their  work,  and  was  generally  answerable  for  the  perfection 
of  the  dies  before  they  were  issued  for  use  in  the  varions 
mints  of  the  country.  The  offi<^  which  was  hereditary, 
ceased  to  exist  when  the  provincial  mints  were  suppressed. 
In  its  place  was  instituted  the  office  of  clerk  of  tiie  irons, 


'  Among  the  ipeoial  prirllegM  vhich  they  undoubUdly  ei^oysd  wu 
6X»niptl<m  fh>m  local  tazatioB,  m  appean  in  a  writ  of  Hanxy  flf., 
wUoh  aom— nda  tha  mayar  U  London  not  to  dlaterb  them  "by 
ayanting  tallagaa  oontrarj  to  thair  priTilMai.J!r-  Sooiatiiiiaa  alao  honsM 
wara  allo^ad  to  tlwm  wnt  ft«C  ^  '    ^  O'^ 
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irhoBe  f  imcfeioiui  W6N  ttMw6  limited,  snd  were  nob  hereditary* ' 
ThtB  office  wee  only  recently  abolished. 

In  the  Middle  Agee  an  important  duty  devolving  on  the 
officers  of  the  mint  was  the  collection  of  the  aeigniorage 
which  was  levied  on  the  (»ining  of  money,  not  only  for  the 
porpoee  of  covering  the  expenses  of  minting^  bat  also  as  a 
source  of  revenue  to  the  crown  which  the  sovereign  claimed 
by  virtue  of  hie  prerogative.  In  former  times  the  collection 
of  the  seigniorage  was  entrusted  to  the  warden,  who  slso 
superintended  the  manufacture  of  the  coins,  so -far  as  to 
ensure  the  proper  relations  between  the  moneyers  on  the  one 
liand  and  the  state  on  the  other.  He  does  not  appear;^ 
liowever,  to  haveluul  any  ro^nsibility  with,  regard  to  the 
fineness  and  weight  of  the  eoixuL 

The  king's  assay  master  was  spedally  diarged  with  all 
matters  relating  to  the  accuracy  of  the  standard.  Hie  officer 
next  in.  rank  to  him  wa9  the  comptroller,  who  presented 
annually  to  the  barons  of  the  exchequer  a  report  of  all  the 
gold  and  silver  money  litruck  in  the  kingdom,  during  the 
year.  These  reports^  whi<^  were  always  written  upon 
parchment^  constitute  the  chief  mint  records.  The  king's 
derk  exercised  a  general  superintendence  and  kept  an 
account  of  all  the  mint  transactions.  As  the  work  of  the 
mint  became  more  extensive  and  more  complicated,  other 
officers  were  added  such  as  the  surveyor  of  the  melting 
surveyor  of  the  money  presses,  and  many  others. 

The  present  arrangements  with  regard  to  the  officers  of 
the  mint  were  made  in  1870,  when  sevml  important  changes 
took  place  in  the  mint  establishment.  Up  to  that  time 
there  had  been  two  controlling  officers, — ^the  master,  who 
in  some  instances  was  selected  on  account  of  distinguished 
scientific  attainments  ^as  in  the  cases  of  Sir  John  Herschel 
and.  Professor  Graham),  and  the  deputy  master  and  comp- 
troller. A  careful  inquiry,  however,  having  led  to  the 
conclusion  that  the  control  of  the  mint  might  with  advantage 
be  concentrated  in  the  hands  of  a  single  officer  of  experience 
in  the  conduct  of  public  business^  it  was  decided,  on  the 
death  of  Professor  Graham,  to  entrust  the  actual  administra- 
tion of  the  department  to  the  depu^  master, — the  office 
and  title  of  master  of  the  mint  being  held  by  the 
chancellor  of  the  exchequer  for  the  time  being,  without 
salary.  .At  the  same  time  the  services  of  a  scientific  officer 
were  secured,  by  the  appointment  of  a  chenust  of  the  mint. 
Hie  coining  and  die  department  and  the  melting  depart- 
ment were  united  under  the  name  of  the  operative  depart- 
ment, and  placed  under  a  single  superintendent.  The 
first  deputy  master  appointed  under  the  new  regulations 
was  the  Hon.  C.  W.  Fremantle,  C.B.,  to  whom  the  public  are 
indebted  for  a  series  of  Annual  ReporU  which  have  given  a 
new  and  increased  interest  to  the  subject  of  the  coinage,  and 
may  be  said  to  constitute  in  themselves  a  mint  literature. 

The  actual  operations  of  coining  in  early  times  were  few 
In  number  and  simple  in  character.  The  metals  forming 
the  alloy  were  melted  together  in  the  proportion  necessary 
to  bring  them  to  the  required  standarc^  and  the  alloy  thus 
obtained  was  cast  into  bars,  which  were  reduced  by 
hammering  to  the  requisite  thickness.  They  were  then 
cut  with  shears  into  pieces  more  or  loss  regular  in  size  and 
form,  roughly  annealed,  and  finally  impressed  with  the 
prescribed  device  by  a  blow  with  a  hammer. 

The  last-named  appears  to  have  been  the  only  part  of 
the  process  which  was  performed  with  any  great  amount  of 
care.  ^  The  blank  piece  was  placed  by  the  hand  upon  a  die 
fixed 'into  a  block  of  wood  having  a  large  heavy  base  to 
lesut  the  oeoiUation  caused  by  the  blow ;  the  die  on  which 
was  -engraved  the  device  for  the  reverse  of  the  coin  was 
then' placed  upon  the  upper  side  of  the  blank  and  held  by 
meana  of  a  holder,  round  which  was  placed  a  roll  of  lead  to 
protect  tha  hand  of  ihe  operator  while  heavy,  blows  were 
struck  with  a  hammer  by  an  assistant  workman.    One  of  the 


earliest  improvements  in  coining  was  tiie  introduction  of  a 
tool  in  shape  resembling  a  pair  of  tongs,  the  two  dies  being 
.placed  one  at  tibe  extremity  of  each  leg. .  This  avoided  the 
necessity  of  readjusting  the  dies  between  successive  strokes 
of  the  hammer,  and  ensured  greater  accuracy  in  the  imprest 
sion.  -  It  was  long  before  the  system  of  coinmg  by  hand  was 
superseded  by  the  coining  press,  or  mill,  whichj  even^aftei^its 
first  introduction,  was  only  very  slowly  adopted^  Several 
attempts  %ere  made  to  introduce  machinery  for  coining 
before  it  was  brought  into  active  use,  the -objection  to  it 
being  its  great  expense.  The  mill  and  screw  were  finally 
intr^uoed.  into  the  mint  Under  Charles  IL,  when  jnany 
imjwovements  were  also  made  in  the  preliminary  opefations. 
Steam-power  was  first  applied  in  1810,  when  the  vtumum 
Screw-press  was  introduced.  In  1839  Uhlhom  invented  the 
lever-press,  which  still  remains  in  use. 

The  subject  of,  the  design  on  coins,  besides  being  inter- 
esting both  from  an  artistic  and  an  historical  point  of  view, 
.becomes  .very  important  when  it  is  remembered  that  it  is 
the  impression  of  the  coin  with .  the  Authorized  device 
which  makes  it  legally  current  ^e  artistic  merits  of  the 
design  of  the  early  Greek  coins  are  well  known,  and  prove 
that  the  dies  from  which  the  coins  were  struck  must  have 
been  engraved  with  much  skill  and  care.  The  form  of  the 
coins  before  being  stamped  was  at  first  merely  that  of 
natural  rounded  nuggets  of  gold,  or  of  the  silver-goM  alloy 
known  as  deetmm.  Such  ix>inod  nuggets  of  gold  are  still 
to  be  found  among  the  hill  tribes  of  India^  Simple 
nuggets  were  afterwards  replaced  by  roughly-fashioned 
masses  like  half  bullets,  a  form  whidi  rendered  it  easy  to 
impart  high  relief  to  the  obverser  and  comparative^  low 
relief  to  ^  reverse  of  the  coins.  The  early  British  coins  ^ 
had  for  their  prototype  the  gold  '* stater"  of  Philip  of 
Maoedon,  but  the  design  of  this  beautifully  finished  coin 
was  so  roughty  imitated  by  a  succession  of  British  copyists 
that  ultimately  the  wreath  round  the  head  of  the  moruArch 
alone  survived,  and'  that  in  a  scarcely .  recognizable  form. 
It  is  not  only  in  the  early  British  coins- that  the  influence 
of  classical  art  may  be  seen,  for  it  is  very  evident  in  some 
of  the  present  day,  the  most  notable  instances  being  the 
reverse  of  the  bronze  coinage,. and  the  beautiful  design  o£ 
St  George  and  the  dragon  by  Pistrucci,  which  \^  still  used 
as  an  alternative  design  for  the  sovereign.  It  has  beexi 
ascertained  that  the  impressions  on  the  reverse  of  very 
early  Greek  coins  were  produced  by  the  rough  surface 
of  Uie  anvil  or  the  nail  head  on  whidi  they  were  placed, 
while  the  obverse  was  struck  with  the  die.^  A  little  later 
the  device  on  the  reverse  of  the  coins  was  obtained  by 
placing  the  blank  piece  on  small  points  of  metal  arranged 
in  geometrical  forms  which  caused  correspondiog  indenta-. 
tions  on  the  coins  when  struck  with  the  hammer.  .The 
beauty  and  accuracy  of  design  on  coins  gradually  increaaed 
as  art  and  manual  skill  developed,  and  probably  culminated 
at  the  period  of  the  Renaissance. 

Although  it  has  been  the  custom  since  the  time  of  the 
Saxons  to  stamp  coins  with  the  head  of  the  reigning 
monarch,  it  does  not  appear  that  any  attempt  at  actual  pop* 
traiture.was  made  in  England  until  Uie  reign  of  Hezuy  "V^, 
who^  f^  about  the  eighteenth  or  nineteenth  year  of  his  reign, 
did  make  a  great  alteration  in  the  form  of  his  coin,  uj^ 
which  his  head  was  now  represented  in  profile,  and  with 
a  good  resemblanoB  of  his  other  pictures."'  Since  then 
much  care  seems  to  have  been  taken  to  stan\p  the  coins 
with  a  true  likeness  of  tiie  monarch.  In  most  cases  the 
heads  bear  a  striking  resemblance  to  the  portraits  drawn 
by  the  great  artists  of  the  respective  periods,  and  wo^ 
indeed,  generally  designed  by  artists  of  eminence.  Soma 
of  the  Milan  coinage  of  Louis  XIL  is  said  to  have  been 

^  Sm  Erana,  Coma  tif  fA«  AtuAmd.BritoM. 
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dfiogned  hy  IiMmardo  da  IHnci,  and  ^aukr  work  is  attii- 
batod  to  BenTenuto  CellinL 

'  Id  Very  early  timeii  the  dlyer  ^oilis  were  eqnal  in  weight 
and  in  UJb,  each  pentay  weigliiixg.  ^4  graina  ot  1  penny- 
weight. The  amount  now  denominate  a  pound  was  a 
pound  weight  of  standard  or  sterling  BiWer.  This  principle 
ivaa  in;  iect^  howeyer,  net  strictly  adhered  to^  the  coins 
frequently  falling,  below,  the  standard,  of'  weight.  This 
deviation  may  possibly  have  arisen  from  the  imperfection 
of  the  methods  of  manufacture^  but  Ruding' (ilnfia^  of  the 
Comag$)  considers  it  to  haye  occurred  from  design^  as  the 
deficiency  in  weight  was  sometimes  mafe  a  source  of  profit., 
^e  deyiation  •frcon  the  standard  weight  permitted  by  law, 
Slow  called  the  "remedy,*  and  ancienSy  called  the  ^  diere^* 
■was.  taken- adyantage  Qf  to  a  large  extent,  so  ihat  the  <Soins 
iniffered  eionsiderable  diminution,  particularly  when^  u 
frequently  happened,  they  were  also  "dipped"  u  'soon  as 
they  were  issued.  When  these  coins  were  called  in  Chey' 
wer^  taken  by  weiglit  and  not  by  tale^  so  that  the  ppeses- 
sors  suffered  oonsiderable  loss.  .In  later  times  the  great 
improyements  in  the  method  of  mannfacture  made  it  easy 
to  attain  far  greater  aoeuxacy  both  of  weight  and  fineness ; 
bonsequently  the.  remedy  permitted  by  law  has  been  oour 
•iderably  reduced,  and  the  possil^ty  of  making  a  large 
amount  of  profit  by  this  means  proportionally  diminished.^ 
The  seig^orag^  leyied  on  the  coining  of  money  iras  not 
a  fixed  rate^  but  yaried  considerably  at  different  times,  a^d 
aocraed  from  a  deduction  made  from  the  bullion  coined^ 
It  was  abolished  by  an  Act  of  Charles  IL,  which  proyided 
that  who^er  brought  sterling  lilyer  or  standard  gold  to 
the  mint,  should  receiye  in:  exchange  an  equal  weight  of 
current  coin,  the-  expenses,  of  coining  being  defrayed  By 
means  of  duties  leyied  upon  certain  commodities  of  common 
use.  The  seigniorage  on  silver  was  reyiyed  in  the  reign 
of  Gkiorge  IH,  when  that  part  of  the  Act  of  Charles  IL 
which  related, to  the  coining  of  cilyer  without  charge  was 
repealed,  and  another  Act  was  passed,  requiring  every' 
pound  of  silver  to  be  coined  into  sixty-six  shillings  instead 
of  sixty-two, — ^the  four  shillings  tealised  on  each  ,pound  of 
silver  by  this  depreciation  of  its  value  being  handed  over 
to  the  master  of  the  mint  >o  defray  the  expenses  of  assay- 
ings, loss,  and  manufacturei  An  Act  of  William  lY. 
required  the  seigniorage  on  tha*  sUver  coinage  to  be  paid 
to  the  credit  of  the  Consolidated  Fund,  and  the  charges  of 

-th^  mint  tn  bA  Krfmpli4t  ^nt^w^lly  Iwrfrwiii  parlinTifiiH^    'Against 

the  profit  detivedl^  the  state  from  this  soivoe  must  be 
placed  the  expense  of  tr^4t*«^m<wg  the  silter  ooinage  in  a 
condition  fit  f or  droulation  by  frequently  withdrawii^' 
zeooininft  and  reissuing  the-  diver  coins.  A  vote  cf 
/15,000  is  annually  taken  in  tha  mint  estimates  lor  tha 
loss  on  the  reooinage  of  silver. 

In  former  times  the  work  of  tha  inint  was  perfbrmed  by 
contract^  the  mint  master  undertaking  tha  msinufketuhl  cf 
the  coinage  at  a  stated  pricey  kid  paving  the  nl6neyers 
and  other  oflicers  and  worlcmen  under  him  at  a  fibrad  tuiiL 
The  agreement  made  between  the  crown'  and  the  mint- 
master,  called  tha  ''master's  indenture^*  was  sometimes 
imrposely  kept  secret  This  system  appears  to  have  pre- 
vailed from  the  reign  of  Edvvard  1,  when  an  agreement 
was  entered  into  between  the  king  and  the  first  master  of 
fha  mint  (appointed  about  1279).    Under  this  agreement 


^  Two  notabid  InttaiiMi  an  noeidad  cf  the  aie  that  hM  bMS  mids 
atfSfloes.tlflMt  of  thd  iImn.  or  JVBtdy,  ••  samum  of  protLMS 
Wi«  la  tiM  idga  of  Qoste  BiisbMli^  wh«  XoaifMm,  th«B  m 
tfas  mlat,  iadlBff  the  tUowsabe  aasde  him  «ad«  hto  ooatrMt  wia  ia* 
snflolsBt  to  oovCT  lbs  oxptSMt  of  oolaiBis  wraOad  Umtdf  of  the 
MmsdreatheiUTtr  ooiai«^  tmonatiag  to  a|d.  ti  tho  poud  tray. 
Tho  othor  ooramd  al  ths  tisM  of  tho  snat  MoolaafO  of  ihTtr  ia  tho 
nlga  of  William  ZXL,Wllaa  tho  profit  of  tho  ■!(«•  amonatod  to  Sd. 
parpooadvilgli^erfathtt^monthaa  8a  la  enrj  hoadnd  pooads 
«f  monojr. 


an  hQowanca  irpss  seoorsd  to  the  master  to  corsr  ill  the  ^s. 
penses  of  coinage  Although  the  master  of  the  mint  ceased 
tb  be-a  contractor,  the  arrangement  with  the  manage  ooni 
tinned  in  force  up  to  185 1. 

The  work  of  coinage  was  transferr^  in  1810  from,  the 
Tower  of  London,  where  it  had  been  carried  on  for  many 
centuries^  to  the  present  Mint  en  Tower  Hill,  not  far  &bm 
the  Bank  ol  EngUnd.  The  head  of  the  department,  as. has 
already  been  stated,  is  the  chancellor  of  the  exchequer:  for 
the  time  being;  who  is  €»  officio  master  of  the  mint^ — ^the 
practical  direction'  of  the  work  being  placed  in  the  hands 
of  a  permanent  officer,  the  deputy  toaater,  who  is  responsible 
for  its  due.  jperf ormanca:  From  the  English  miht  is  supplied 
the  coinagfe  for  the  ;irhole  of  the  British  empire^  including 
the  ooloiiiies^  with  the  exception  of  Australia;  the  latter 
and  the  East  Indies  aro  suppUed  from  branch  mints  estab- 
(iihedat  Sydney  and  Melbourne,  and  the  mints  of  Calcutta 
and  Bombay.  In  addition  to  the  gold,  silver,  and  bronse 
coins  cturent  in  the  United  Kingdom,  the  English  mint 
strikes  gold  coins/  of  the  value  *of  two  dollars  for  .New- 
foundland; silver  coins  of  the  value  of  fift]%  twenty-five^ 
twenty^  ten,  and  fite  cents  respectively  lor 'Newfoundland 
and  Canada;  bronse  pencoand  halfpence  of  spedal. design 
fbr  Jetaey,  and  nickel  pence»  halfpence^  and. farthings  for 
the  West*  Indies.  The  number  'of  coins  of  each  separate 
denomiiaation  issued  varies  considerably  in  diff ereht  year^ 
the*  demand-  for  special  denominations  of  coin  naturally 
detenfllning  the  supply. 

Tho  following  table  (fromoifiem  aoiiroao>  ahom  tho  value  of  tho 
gold  9indi  ailvor  ooins  isniod  during  tfao  ton  years  1871-81. '  The 
totaT  .valvo  of  the  faronio  09ia  iiaaed  in  tho  aame  period  ia  £118,890. 
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loyaraiga  or  twoBtv^hiUing  plooo^was  flfst  iasooi 
on  dated  1st  Jalj  1917,  mponading  the  cniBoa  or 
lUinf  plooo.    Crown  piooie  of  tho  nominal  valno  ot 


Tho  Britiah  I 
hy  prodlamatioa  < 
twaatjr-oBo-shilliBf  i 

flvrshiUingB  were  flist  strook  ia  ttio  reign  of  Hoary  VUL,  sb- 
poBoao  and  throopoany-piaoas  sra  first  ttontloaod  in  tho  x^|a  of 
Xdward  YL,  while  tho  groat  or  fonrpoBBy 'plooo  was  ooiiiod  aaoaily 
as  .the  KigB  d  Xdward  L  \  tho  florin  .or  two-ehSUiBg^pieQo  was 
introdnood  In  184S.  Ooppar  laenoy  nas  Sist  eoiaod  by  Charlae  1. 
in  1886;  hat  dooe  not  apnaar  te  have  Man  iasuod  natH  1679.  Oepper 
nas.rMBlscod  by  hronsa  in  1880. 

The  weight  and  aneaaas  of  the  varioos'  doBOBdnatlaas  ef^eoia 
struck  at  £o  Royal  Mint  is  shownln  the  Jrstsohedalaof  the  Oeia> 
age  let  (88  Yiot  a  iOX  mO  i- 


Xa  fiiats  sold  letaas  ftaolioBS  of  peanda  aUrllag  ere  ontttsd. 
The  BnoolBen  aadvolgSiti  of  thofoaipeaoaa^  tvopoDOis;  aadptaMb 
tg  Kaandy  ooIm,  bn  the  same  f»  aeah  of  the  ytan  y^imimm^ 
"^62 twoeeneta  sadTMOptaoa 
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Tho  weiffht  and  fineneoo  of  tlio  eoini  apodfltd  in  tiiio  ■ohodvld 
in  Moordiaff  to  what  ii  proridad  br  the  Aet  66  Gkfo.  III.  &  68. 
that  tho  gold  coin  of  the  United  K&gdom  of  Orwt  Britain  and 
Ireland  should  hold  each  weight  and  iineneee  aa  were  preecribed  in 
the  then  eadetinff  mint  indenture,  that  ii  to  aay,  that  there  should 
be  nine  hundred  and  thirtj-fonr  sorereigns  and  one  ten^hilling 
piece  oontained  in  SO  lb  weight  troy  of  standard  goldy  of  the  fine- 
ykesB,  at  the  trial  oTthe  eame,  of  88  faiati  fine  gola  and  8  oarati  of 
alloy  in  the  nound  weight  tro^,  and  ftirther,  as  regards  silrer  coin, 
that  there  soould  be  sizty-siz  shillings  in  erery  pound  troy  of 
etandard  sil'Tir  of  the  fineness  of  11  ounoss  8  pennyweights  of  fine 
sOTer  and  18  pennyweiffhti  of  alloy  in  eretr  pound  wtoifnt  troy. 

The  preeent  staadara  of  finenees  for  gold,  88  parts  fine  or  pure 
gold  »nd  8  psits  of  alloyed  metal,  was  finally  adopted  in  the  reign 
of  Charles  IL,  and  has  remained  unbhanged  up  to  the  present 
Before  the  peesing  of  the  Aet  determining  thia  standard 
Bs  had  been 


oonsiderable  ohaagee 
degree  of  finenees liai 


made  from  time  to  time,  the  hicheet, 
bTing  been  reached  in  the  reign  of  Henry  IIL, 


wfien  the  firetgold  coins  were  struck  of  the  staMard  of  84  carato 
)ld.     3%e  standard  of  finenees  for  gold  at  some  different 


periods  may  be  seen  from  the  following  table,  which  shows  the 
oompodtion  of  some  of  the  andent  gMd  trial  platoa^  of  whiflh 
portions  are  preeerred  in  the  Hint  s — 


Date. 

hyirnm. 

foondbr 

PennttUd /uMlai 

JnCmnm 
■ndOraliM. 

DMiinat 
BvriTalent 

ta  OBrato  aad  In 

1840 

•erst,  or  18-0 

I4n 

t8    8i 

804-8 

Gold  898-8 

»      »    ••» 

1817 

n  0 

018-8 

n     MC* 

m       u     «•• 

U48 

n  0 

888-4 

I     064-4 

••• 

1858 

to  ti 

004-8 

,1     M«S 

r,  M  •■• 

IMO 

n  0 

818-8 

»     018-7 

If  f*  ^"^ 

1580 

»  H 

984-8 

,     004-8 

"     «•» 

1588 

»    0 

918-8 

.     015-0 

»  « •■• 

1808 

n  H 

894-8 

I     080-8 

H        >.      »•» 

1848 

»    0 

918-8 

.     018-0 

»       m     ••• 

1880 

n  s| 

884« 

;     090-0 

Z    Z  •• 

1880 

»    0 

018-8 

•     011-0 

»       n     ••• 

1888 

n  0 

018-8 

1     014-8 

M     « 

1707 

19    0 

018-8 

I     017-1 

n       H     «^ 

1798 

n  0 

918-8 

,     0161 

;.    »  ••• 

1818 

»    0 

018-8 

.1    si^-s 

,     ..  •    .     t-8 

1878 

22    0 

018-8 

J     018-81 

'•  ••«••       1 

1878 

fiujiptomn 

tarypUte. 

Pare  gold. 

...       J 

TIm  earliest  trial  plate  of  which  there  is  any  record  was  made  in 
the  eerenteenth  year  of  Xdward  IV.  Before  that  time  it  would  seem 
that  the  coins  were  oomparod  with  others  known  to  be  of  standard 
fineness,  since  among  the  Cotton  MSS.  is  preeerred  the  account  of 
the  trill  of  the  pyx  of  gold  nobles  in  1849,  when  the  coins  were 
compared  with  aa  ounce  of  jlorins  of  Florence  kept  in  the  Treasurr 
aa  standards.  The  first  gold  ooins  wire  84  carats  fine  or  pure  golX 
Edward  III.  caused  ooins  to  be  struck  of  88  carats  8|  grains  fine 
in  1846L  but  no  trial  plate  of  this  standard  was  made  until  1477. 
Henry  VlIL  lowered  the  standard  to  32  carats,  but  caused  coins 
to  be  etruck  both  of  that  and  the  former  standards.  The  greatest 
debeeement  of  the  standard  erer  reached  in  SngUtnd  wss  in 
1648,  when  it  sunk  as  low  as  80  carats.  It  reached  a  low 
point  in  the  early  part  of  Edward  YI.'s  reign,  but  was  raised 
towuds  the  end  of  it  to  83  carato ;  and  it  was  still  Airther  raised 
to  38  carate  8|  grains  by  Elizabeth,  who,  howerer,  oraeed  gold 
coins  of  33  carato  ^Jso  to  be  stJi^ck.  Charles  II.  on  his  scceesion 
rqeeted  the  trial  pUtee  of  the  standard  of  83  carate  which  had 
been  made  under  the  Commonwealth,  and  caused  others  to  be 
made  of  the  standard  of  38  carate  8^  grains.  No  coins,  howeyer, 
•ppear  to  hare  boon  ttmck.  of  this  standaid.    The  same  monarch 


afterwsida  fixed  the  standard  at  88  sarate ;  and  no  rsriation  in  the 
legal  standard  has  occurred  since  that  time.  The  Hut  new  trial 
matee,  made  in  1878,  were  alloyed  with  copper  onlr,  ih  order  that 
they  might  correspond  with  the  compoeinon  of  the  British  gold 
oginiL  former  platss  baring  been  alloyed  with  jnlrer  and  copper. 
At  the  same  time  -aupplementaxy  plates  of.  pure  gold  and  silrer 
were  prepared  in  otdsr  that  the  grsatsit  poonUe  aoonxacy  mi|^l 
be  secured. 

Tlie  preeent  stsndatd  of  fineness  of  silrer  for  coinage  was  fizsd 
at  a  Ysry  early  period,  but  has  been  snbfeet  to  considerable  raria- 
tion  since  the  Mgn  of  Edward  I. .  the  first  English  monarch  who 
debased  the  silrer  coinage.  In  the  reign  of  Henry  YIII.  it  was 
ones  reduced  as  low  as  4  ounces  of  silrer  to  8  of  alloying  metal, 
and  Edward  YL  reduced  it  eren  lower.  It  wts  restored  by 
Elisabeth  to  the  original  stsndard. 

The  following  taue  shows  the  composition  of  eome  of  the  andent 
sQrer  trial  platss  of  which  portions  hare  been  preeerred  in  thi 
mnt:- 
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The  alloy  used  for  the  bronAe  ooinoM  is  compoeed  of  96  per  oent 
of  copper,  4  of  tin,  and  1  «£  dno.  The  bronae  ooinage  auperseded 
the  oldeopper  coinage  in  1860/  the  latter  harix^g  been  in  use  since 
the  reign  of  Charles  IL  The  ridsdtndes  of  the  copper  coinage 
wore  eren  greater  than  those,  of  the  superior  coinsgos.  coins  for 
Ireland  baring  been  issued  at  one  time  of  pewter  and  of  other 
alloys  in  which  scsroely  any  copper  was  contained. 

The  fttinwnl  testing  of  the  standard  of  gold  and  nlyer 
coinB,  called  the  trial  of  the  pyx,  from  the  ''pyx"  or  cheel  in 
which  the  ooins  to  be  examined  are  kept^  is  a  ceremony  of 
▼eiy  ancient  institntion.  It  arose  from  the  drcnmstance 
that  the  mint  master  ^was.  originally  a  oontrftotor,  nnder  the 
ciown,  for  the  mannfactnre  of  the  coinage^  and  it  was 
therefore  necessary  that  periodical  examinations  of  the 
coins  should  be  held  in  order- to  ascertain  that  the  terms  of 
his  contract  had  been  comidied  with.  At  the  present  day, 
when  the  mint  master  is  no  longer  a  contractor,  but  an 
officer  of  the  crown,  the  trial  of  the  pyx  has  a  somewhat 
different  object;  bat  it  would  appear  from  the  description 
of  these  periodical  examinations  in  some  of  the  earliest  mint 
records  that  but  little  change  has  taken  place  in  the  manner 
of  conducting  them.  The  finished  coins « are  delirered 
to  the  mint  master  in  Weighto  ciJled  **  joiimey  weights," 
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auppoflccf  to  bd  the  weight  of  coin  which  conld  be  manu- 
tetnred  in  ^a' day  when  the  operations  of  coining  were 
performed  bj.  the  hand.  The  journey  weight  of  gold  is 
16.  ft. troy,  coined  into  701  sovereigns  or  1402  half- 
soveiQigns.  "nie  journey  weight  of  nlw  is  60  lb 
troy.  From  each  journey  weight  a  coin  is  taken  and 
deposited  in  the  "  pyz  "  or  chest  for  the  annual  trial  This 
is  made  by  the  freemen  of  the  goldsmiths'  company  under 
the  direction  of  the  crown  in  the  presence  of  the  queen's 
lemieimbrancer,  who  administers  the  oath  to  the  jury  and 
prendes  over  the  proceedings.  The  coins  selected  for  trial 
are  compared  with  pieces  cut  from  trial  plates  of  standard 
fineness,  which  are  in  the  keeping  of  the  warden  of  the 
standards,  these  pieces  being  assayed  against  the  coins 
under  examination.  If.  the  coins  are  found  to  be  of  the 
standard  fineness  and  weight,  within  certain  limits,  a  verdict 
to  that  effect  is  drawn  up  -by  the  jurors  and  presented  to 
the  Treasury, 

In  consequence  of  the  impossibility  of  ensuring  an  abso- 
lutely exact  admixture  of  metals  in  coining^  it  has  been 
found  necessary  at  all  times  to  allow  to  the  mint  master 
a  certain  margin,  or  "  remedy,"  within '  which  coins  may 
vary  in  weight  and  fineness  from  the  fixed  standard  and 
still  be  considef-ed  of  the  current'  standard. .'  The  remedy 
of  fineness  ior  EngUsh  gold  coin  is  now  fixed  at  2  parts 
per  1000.  The .  great  importance  of  maintaining  the 
standard  of  fineness  for  gold  will  be  evident  when  it  is 
stated  that  the  variation  of  -^  of  a  milli&mo  (or  tiiousandth 
part)  above  or  below  the  standard -causes  a  gain  or  loss 
of  £100  in  every  million  sterling!  Gold  coins  would 
be  within  the  remedy  of  fineness  permitted  by.  law  if 
.the  amount  of  precious  metal  contained  in  them  vikried 
from  9^4*6  to.  918*6  parts  in  1000;  and,  although  this 
remedy  cannot  be  considered  to  be  more  than  would 
meet  occasional  and  unavoidable  deviation  from  the  exact 
standard,  still,  in  the  case  of  gold,  but  a  very  small  part  of 
the  remedy  of  fineness  is  actually  used,  the  coins  seldom 
falling  bebw  916*3  parts  of  gold  in  1000,  or  rising  above 
917*0,  while  the  mean  composition  of  many  milHons-  of 
coins  issued  from  the  mint  is  often  of  the  precise  legal 
standard,  916*66.  The  remedy  o|  fineness  for  silver  coin, 
which  appears  to  have  been  always  greater  than  that  for 
gold  coii^  is  4  parts  per  1000.  The  remedy  of  weight 
for  gold  is  1*6  per' 1000  parts,  that  for  silver  4*17,  and 
that  for  bronze  20.  Extreme  care  is  taken  to  prevent  the 
issue  from  the  mint  of  any  coins  that  Exceed  these  permitted 
variations  in  weight  and  standard,  each  coin  being  weighed 
separately,  and  sSi  those  found  to  be  above  or  below  the 
standard  being  returned  to  the  melting-house. 

Since  the  real  value  of  the  gold  coinage  is  the  same  as 
its  nominal  value,  it  is  of  the  first  importance  that  gold 
coins  which  are  below  the  standard  weight  should  not  be 
allowed  to  circulate,  otherwise  holders  of  large  quantities 
of  gold  coin  are  liable  to  considerable  loss.  After  a  certain 
amount  of  wear  a  gold  coin  in  passing  from  hand  to  hand 
loses  weight  and  becomes  legally  uncurrent.  By  the  Coinage 
Act  it  is  made  compulsory  for  every  person  to  "  cut,  break, 
or  deface  "  any  coin  tendered  to  him  in  payment  Which  is 
below  the  current  weight,  the  person  tendering  it  bearing 
the  loss ;  but,  as  no  penalty  is  imposed  for  disregard  of  this 
obligation,  the  kw  is  practically  without  effect.  The 
withdrawal  of  light  coin  from  circulation  was  formerly 
accomplished  solely  by  the  Bank  of  England,  the  mint 
regulations  making  provision  for  the  receipt  of  gold  tendered 
for  coinage  only  in  the  form  of  bars.  The  bank  undertook 
to  purchase  the  light  gold  from  the. public  at  the-  rate  of 
£3,  178.  6^  an  ounce,  a. price  Which;  as  compared' with 
iha  mint  value  of  £3,  178.  10^.,  entailed  a  loss  of  no  less 
than  4d.  an  ounce  on  the  seller.  This  loss  was  occasioned 
fihisfly  by  the  dreumstanoe  that  the  bank,  being  ohKged 


before  sending  the  light  gold  to  the  mint  for  recoinage  to 
melt,  assay,  and  cast  it  into  bars,  found  it  necessary  to 
deduct  the  sum  of  2id.  Un  ounce  from  the  rate  of  £3, 17a. 
9d.  an  ounce  at  which  it  was  allowed  by  statute  to  purchase 
gold  for  coinage,  in  order  to  cover  tiie  expense  of  these 
operations  and  the  loss  incident  to  them.  The  heavy  Ices 
in  price^  added  to  that  from  deficient  weight,  occasioned 
constant  disregard  of  the  law  requiring  all  light  coin  to  be 
cut  or  defaced,  and  consequentiy  a  U^ge  amount  of  light 
gold  continued  to  be  circulated.  After  the  passing  of  the 
Coinage  Act  in  1870,  accordingly,  fresh  regulations  were 
made,  by  which  the  mint  authorities  undertook  to  receive 
light  gold  coin  for  recoinage,  returning  to  the  importer  the 
full  mint  value  of  £3, 17s.  10}d.  an  ounce,  thus  reducing  the 
loss  to  that  arising  from  deficiency  of  weight  only.  As  the 
Bank  of  England  was  enabled  by  these  regulations  to  raise 
its  price  for  light  gold  to  the  rate  of  £3,  17a  9d.,  the  same 
rate  at  which  it  is  bound  to  purchase  ingots  of  standard 
gold,  greater  inducements  were  offered  to  tiie  public  to  send 
in  Ught  gold  for  recoinage,  and  its  withdrawal,  from 
circulation  was  in  consequence  greatly  facilitated.  It  is 
evident,  however,  that,  as  the  deficiency  in  weight  must 
entail  some  loss  on  tiie  holders  of  light  goldcoin,  they  will 
be  disposed  to  keep  it  in  circulation  as  long  as  possible ; 
consequently  only  a  small  proportion  of  the  light  gold 
received  by  bankers  finds  its  way  to  the  Bank  of  England 
and  thence  to  the  mint  for  recoinage.  .The  result  of  some 
careful  experiments  made  by  the  late  Mr  Stanley.  Jevons^ 
and  published  by  him  in  the  Journal  of  the  Statistical  Society 
(voL  xxxL  p.  426),  showed  that  a  sovereign  becomes  so 
Ught  as  to  be  legally  uncurrent  at  the  end  of  eighteen  yeara. 
l^e  last  state  measure  taken  for  the  withdrawal  of  light 
gold  coin  from  circulation  was  the  issue  of  a  royal  pro- 
clamation in  1842  calling  attention  to  the  laws  and 
regulations  relating  to  light  gold  coin,  and  instructing 
those  persons  whose  duty  it  was  to  enforce  them  to  see 
that  they  were  carried  out.  From  the  beginning  of  July 
1842  to  the  end  of  March  1845  £14,000,000  in  light 
gold  coin  was  withdrawn .  from  circulation  and  reooined. 
This  amount  waa  estimated  to  represent  95  per  cent  of  the 
whole  of  the  light  gold  then  in  circulation.  In  order  to 
facilitate  this  withd^wal  the  Treasury  had  in  June  1842 
entered  into  arrangements  with  the  Bank  of  England  by 
which  the  bank  was  enabled  to  purchase  light  gold  on 
behalf  of  the  Qovernment,  at  the  fuU  mint  value  of  £3,  178. 
10}d.  an  ounce.  light  coin,  however,  continued  to  be 
sent  into  the  bank  for  some  time  after  it  had  reverted^to 
its  original  rate  of  payment  for  light  gold,  t.«.|  £3,  17s.  6  Jd. 
an  ounce.  The  expense  to  the  state  of  this  withdrawal, 
including  the  expenses  of  recoinage,  was  £67,816.  As  no 
important  withdrawal  of  worn  gold  coin  has  occuhred  since 
■that  time,  it  is  evident  that  a  large  amount  of  light  gold 
must  be  at  the  present  time  in  circulation,  and  that  the 
loss  in  weight  must  be  considerably  greater  than  that  ol 
the  coins  withdrawn  in  1842,  the  oldest  of  which  were  not 
more  than  twenty-five  years  old,  the  first  issue  having  taken 
place  in  1817.  It  has  been  proved  by  experiment  £at  the 
average  loss  6i  weight  in  worn  sovereigns  and  half-sovereigns 
now  in  circulation  is  abotit  3d.  in  each  sovereign,' and  thai 
the  deficiency  in  fineness  of  a  large  proportion  of  the  coin 
amounts  to  about  £40&  per  million.  This  deficiency  arises 
from  the  trial  plate  of  1829,  which  determined  the  standard 
of  a  portion  of  the  coins  still- in  circulation,  being  itself 
below  the  legal  standard.  Taking  the  gold  circulation  at 
£100,000,000,  of  which  about  50  per  cent  is  light,  it  is 
estimated  that  the  amount  to  be  recoined  cannot  be  less 
than  £50,000,000,  on  which,  the  loss  from  deficiency 'of 
gold,  both  in  weight  and  fineness,  must  be  reckoned  at  about 
£650,000,  indejtendent  of  the  expenses  of  recoinage.. 
In  tiie  case  o£  the  silver  coinage,  the  loss  consequent  on  ths 
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withdtftval  And  reeolnage  of  silver  money  is  now  covered 
by  the  seigniorage  arising  from  the  difference  between  the 
real  and  the  nominal  value  of  the  coins^  Before  the  adop- 
tion of  gold  as  the  sole  standard  of  value,  the  conditions 
attending  the  withdrawal  and  recoinage  of  silver  were  much 
the  same  as  those  for  gold.  In  the  period  between  the  reign 
of  Charles  IL  and  the  accession  of  William  HL  t£e 
condition  of  the  silver  coinage  became  so  unsatisfactory  as 
to  demand  the  attention  of  parliament.  A  recommendation 
made  at  the  suggestion  of  Sir  Isaac  Newton  for  a  recoinage 
of  eilver  was  at  first  strenuously  opposed,  but  was  finally 
adopted.  In  the  course  of  the  discussion  the  question  of 
raising  the  standard,  of  weight  and  fineness  arose,  and  this 
important  change  would  probably  have  been  made  but  for 
the  representations,  of  Locke,  who  warmly  took  up  the 
question  and  convinced  the  Government  of  the  desirability 
of  preserving  the  established  standard.  In  the  great 
recoinage  of  ulver,  the  loss  arising  from  clipped  and  defaced 
coin  was  borne  by  the  public,  the  money  being  raised  by 
means  of  a  special  tax  on  glass  windows.  The  silver 
reissued  at  this  time  amounted  to  £7,000,000,  and  the 
tax  raised  to  cover  loss  and  the  expenses  of  coinage  to 
£1,200,000.  The  work  of  this  recoinage  was  so  great  that 
the  resources  of  the  mint  in  London  were  found  to  be 
unequal  to  ihe  pressure  puv  upon  them,  and  .therefore 
mints  were  either  revived  or  .established  for  the  first  time 
in  a  few  of  the  large  provincial  towns.  In  addition  to 
this  ten  furnaces  were  erected  behind  the  Treasury  at 
Whitehall  to  melt  down  the  old  pieces.  By  these  means 
the  renovation  of  the  silver  coinage  was.  completed  within 
the  year.  The  new  silver  coins  ihen  issued  were  the  first 
which  had  milled  edges,  the  milling  having  been  introduced 
in  order  to  prevent  dipping. 

The  mode  in  which  the  silv«r  earrenev  is  distributed  throughout 
the  kinffdom  \m  expUined  bv  fhe  late  lu  George  Forbes,  eashier  of 
the  Bank  of  Eugluid,  as  follows  : — 

Every  banker  in  the  kingdom  has  a  banker  who  is  his  SMUt  in 
London.  Every  London  banker  has  an  aooonnt  with  the  Bank  of 
England.  In  the  Bank  of  England  there  is  a  denartxnent  devoted 
to  the  issue  and  receipt  of  silver  coin.  If  in  a  district  there  is  a 
deficiency  of  silver  currency,  the  bankers  of  the  district  are  the  first 
to  find  it  ont^  They  at  onco  write  to  their  London  agents,  who 
draw  on  their  account  with  the  Bank  of  England,  and  obtain  what 
«Qver  is  required,  which  thev  send  to  the  country  banker.  On  the 
other  hand,  if  there  is  a  surplus  of  silver  in  a  district  it  accumulates 
in  the  coffers  of  the  local  bankers,  who  send  it  up  to  their  London 
agents,  and  they  send  it  into  the  Bank  of  England.  If  there  is  a 
general  demand  for  silver  currency,  the  stock  which  the  Bank  of 
EnffUnd  endeavours  to  keep  on  hand  becomes  unduly  diminished, 
and  immediate  notice  of  the  fact  is  conveyed  to  the  mint  authorities, 
wlio  proceed  with  all  convenient  speed  to  coin  a  supply  of  florins, 
^hillings,  sixpences,  or  of  all  of  those  coins,  as  the  nature  of  the 
de^iand  may  require. 

Gold  bullion  for  coinage  is  supplied  to  the  mint  almost 
entirely  by  the  Bank  of  England,  the  bank  being  bound 
by  law  to  purchase  at  the  rate  of  £3,  17s.  9d.  an  ounce 
,  any  gold  bullion  of  the  legal  standard  which  the  public 
may  bring  for  sale.  Private  individuals  are  permitted  to 
bring  bullion  to  the  mint,  and  to  receive  back  the  full 
{unount  (at  £3,  17s.  10}d.  an  ounce)  converted  into  coin, 
free  of  any  charge  for  loss  or  manufacture  ;  but,  as  they  are 
subjest  to  considerable  delay,  all  "  importations  "  of  bullion 
being  converted  into  coin  in  the  order  in  which  they  are 
brought  to  the  mint,  the  public  practically  prefer  to  sell 
their  bullion  to  the  bank,  and  receive  its  value  without 
delay.  In  order  to  be  accepted  by  the  bank,  the  bullion 
must  be  cast  into  ingots  and  assayed,  a  guarantee  being 
given  by  certain  recognized  assayers  that  the  gold  is  of  a 
certain  standard  fineness^  This  is  known  as  the  "  trade 
assay."  When  the  bank  requires  gold  to  be  struck,  due' 
notice  is  sent  to  the  deputy  master,  and  on  a  fixed  day' 
the  bullion  is  conveyed  to  the  mint  and  delivered  into  his 
custody.     It  arrives  in  the  form  of  ingots,  each  weighing 


about  200  ounces,  the  aggregate  value  of  each  importa' 
tion  being  about  £144,000.  When  the  ingots  arrive  at 
the  mint  a  small  sample  is  taken  from  each  and  assayed,^ 
the  result  being  sent  to  the  authorities  of  the  bank  in 
order  that  it  may  be  compared  with  that  of  the  trade 
assay.  If  the  bank  authorities  ind  that  the  two  assays 
agree,  within  certain  limits,  as  to  weight  and  fineness^  the 
ingots  are  inunediately  sent  to  the  operative  department  of 
the  mint  to  be  converted  into  coin.  The  uiint  assay  affords 
the  basis  for  calculating  the  amount  of  copper,  the  alloying 
metal,  that  must  be  melted  with  the  gold  in  order  to  produce 
&e  standard  prescribed  by  law.  The  case  of  silver  is 
somewhat  different,  the  bullion  being  purchased  by  the 
department  at  its  market  value,  which  varies  from  year  to 
year.  During  the  ten  years  ending  1881  the  average  price 
of  silver  bullion  sank  gradually  from  60-,^  to  51||d: 
The  silver  bullion  arrives  at  the  mint  in  the  form  of  ingots, 
each  of  which,  weighs  about  1000  ounces,  the  value  of  each 
set  of  ingots  varying  considerably.  The  ingots,  both  of 
gold  and  silver,  are  weighed  on  a  bahince  capable  of  turn- 
ing with  1  grain  when  loaded  with  1200  ounces. 

The  operations  of  coining  have  undergone  some  slight 
changes  with  the  introduction  of  new  machinery  and  the 
incrMsed  extent  of  the  Boyal  Mint,  since  the  reconstruc- 
tion of  the  t>perative  department  in  1881.^  The  plan 
(fig.  1)  shows  the  present  arrangement  of  the  operative 
department 

The  operations  employed  in  the  manufacture  of  gold  and 
silver   coin  are  as  follows   (incidental  operations   being 
printed  in  smaller  type) : — 
L  Assaying  the  bullion. 
Q.  Melting  the  metal 

(a)  Addition  of  the  amount  of  copper  necessary  to  form 

the  prescribed  alloy ;  (b)  pouring  the  metal  into  moulds 

so  as  to  form  bars :  (c)  dressing  these  bars  to  remove 

rough  edges  and  hollow  ends  ;  (d)  recovery  of  preciona 

metals  from  crucibles  and  "sweep" 

nL  Assaying  portions  of  metal  cut  from  certain  bars, 

to  ascertain  whether  sufficient  accuracy  has  been  attained 

in  the  standard  fineness. 

lY.  Boiling  the  bars  into  strips  or  "  fillets.* 

Annsding  the  fiUots  (iu  some  cases). 
y.  Adjusting  the  fillets  by  a  final  rolling,  and  in  some 
cases  by  the  use  of  the  drawbench. 

Testing  the  fillets  to  ascertain  whether  they  are  of  suffi 
cient  accuracy  as  regards  thickness. 
VL  Cutting  out  disks  or  blanks  from  the  fiUcts; 

A^usting  the  blanks  in  weight  fin  some  mints). 
Vn.  Edge-rolling  the  blanks  to  produce  a  raised  rinu 
Annealing  the  blanks  and  (in  some  cases)  "blanching* 
or  "  pickling"  them  in  dilute  acid, 
y  III.  Coining,  or  stamping  the  device  on  the  bhwks,  T>y 
means  of  engraved  steel  dies. 

Hilling  the  edges  of  tho  blanks  or  (in  some  cases)  im- 
pressing a  device,  inscription,  or  ornament  upon  them. 

IX.  Weighing  each  coin,  usually  by  the  aid  of  automatic 
machinery. 

X.  Assaying  and  weighing  pieces  taken  from  the 
finished  coin  before  it  is  issued  to  the  public. 

The  foregoing  list  will  make  it  clear  that  the  operations 
of  minting  consist,  not  simply  in  the  mechanical  production 
of  accurately  adjusted  disks  of  metal  the  purity  alone  of 

*  The  sssays  are  conducted  in  the  manner  already  described  in  the 
articles  Assatixq  and  Gold. 

*  In  ofder  to  provide  a  stock  of  silver  coin  during  tho  temporary 
suspension  of  the  work  of  the  mint,  a  largo  coinage  of  silver  wa«  issued, 
■and  60  tons  of  bronze  coins  were  manufactured  by  contract  in  the 
atitumn  of  1881  Tho  govenior  of  the  Bank  of  England  hwl  previously 
xeported  that  the  stock  of  gold  coin  held  by  the  Ixiuk  van  abnormally 
large,  and  that  no  inconvenii^ice  would  arise  "if  tlic  mint  were  to  cease 
coining  sovereigns  and  half-sovereigns  for  a  period  of  six  mouths  or  a 
year  or  even  more."  (^ 
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Much  has  to  be  guaranteed,  bat  m  the  formation  of  tti 
allojr  composed  of  preckme  and  base  metals  in  definite  pro- 
jportions.  The  accuracy  of  tho  "standard  fineness  "  of  the 
alloy  after  melting  must  be  absolutely  ascertained ;  the 
alloy  must  be  protected  during  manufacture  against  a 
change  of  standard,  and  finally  its  correctness  must  be 
verified  after  it  hajs  been  converted  into  coin. 

The  precious  metals  are  weighed  on  entering  the  mint, 
as.  well  as  during  various  stages  in  the  manufacture  of 
coin.  The  finished  coins  are  also  weighed  in  bulk  before 
they  are  issued  to  the  public 

The  operations  inddental  to  the  coinage  of  bronze  and 
silver  differ  from  those  described  in'  relation  to  gold  in  some 
unimportant  details  only;  and  the  weight  and  composition 
ol  the  bronze  coins  are  not.so  carefully  guarded  as  is  the 
case  with  gold  and  silver. 


Subjoined  are  the  detaila  of  the  operations  involved  in 
the  conversion  of  bullion  into  coin  at  the  British  mint 

After  being  aaasyed  and  weighed  in  the  manner  alread;^  doacribed 
the  bullion  is  taken  to  the  melting-houae,  where  the  dotula  of  treat- 
ment for  ailver  and  gold  respectively  difftz  aomewhat.  (The  aab- 
sequent  operations  are  nearly  identical  for  both  metals.)  1^9 
silver  melting-house  (see  fig.  1)  contains  eight  furnaces,  of  the 
kind  shown  at  A  fig.  2,  the  part  of  tho  furnace  containing  jUie 
crucibles  being  below  the  lids  B,  B.  Crucibles  of  cast  iron  were 
fermerly  employed,  but  these,  were  replaced  in  1868  bv  wrought 
iron  pots,  which  have  since  1870  been  m  turn  abandoned  in  favour 
of  crucibles  made  of  a  mixture  of  clay  and  graphite,  eacb  crucible 
being  capable  of  containing  about  8000  qz.  Such  crucibles  are 
very  generally  adopted  throughout  the  Indian  and  Continental 
mints,  but  the  form  and  dimensions  given  to  them  vary.  The 
fuel  emplbyediin  England  is  coke,  about  75  lb  of  which  afo  re- 
quired to  melt  8000  oz.  of  standard  silver.  Sufficient  draught  is 
afforded  by  the  flue  C  and  by  a  chimney  about  35  feet  high  whidi 
communicates  with  it     The  silver  and  copper  are  melted  together ; 
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Fio.  L^Boyal  Mint,  Tower  HUl,  London.  Plan  -howing  the  Operative  Department  as  rearranged  in  1881-82. 
and  before  the  metal  is  poured  into  moulds  it  is  stirred  wi^h  an 
iron  rod  having  a  flattened  end.  The  sur&ce  of  the  molten  metal  is 
covered  with  alaver  of  charcoal  to  prevent  oxidation  ol  the  copper. 
The  crucible  with  its  contents  is  then  removed  from  th^  furnace 
by  the  aid  of  a  crane  and  tongs  W,  and  is4>lac^  in  a  cradle  If, 


which  can  be  tilted  by  mSans  of  a  handle^D.  By  the  interveU' 
tion  of  toothed  wheels  £,  F,  G,  H,  and  E*  acting  on  a  rack  the 
handle  turns  the  crucible  on  the  fulcrum  formed  by  a  spindle, 
so  that  the  contents  of  tho  crucible  may  he  ^ured  into  the  moulds 
K  mounted  on  a  carriage  OP,  running  on  rails  (2,  Q.  The  moulds 
now  in  use  in  London  are  of  such  dimensions  as  to  enable  bars  to 
be  cast*12  inches  long  and  f  inch  thick.  The  width  of  the  ban 
varies,  according  to  the  coin  to  bo  produced,  from  1]  to  2|  inches. 
When  the  metal  has  solidified  in  the  moulds  it  is  removed,  and 
the  bars  are  trimmed  by  the  aid  of  a  revo/ving  circular  file,  their 
ends  being  cut  off  and  returned  to  the  melting  pot  Portions  of 
metal  are  then  cut  from  certain  of  the  bars,  akd  sent  to  the  assay 
departmont  The  bars  are  weighed  berore  they  pass  to  the  subse- 
quent operations  of  coinage,  in  order  that  the  amount  of  metal  re- 
tained by  the  crucibles  or  carried  into  tho  flues  mav  be  ascertained. 
Md  WUipa  if  melted  in  a  aimilar  way^  but  the  crucibje^  are 


smaller,  and  contain  only  1200  oz.  Their  contents  are  poured  Ij 
hand  into  moulds,  one  end  of  the  tonn  by  which  the  crucible  m 
grasped  being  supported  by  a  chain  ana  suspended  frbm  the  rooL^ 
In  >many  Continental  mints  it  is  ver^  generally  the  practice  to 
leave  thy»  crucible  containing  the  precious  metaJs  in  the  furnace^ 
and  to  pour  the  contents  into  the  moulds  by  the  aid  of  small  ladles 
of  wrought  iron  lined  with  clay. 

It  has  been  pointed  out  in  Gold  (vol.  x.  p.  751)  that  minute 
quantities  of  certain  metals  lender  standard  gold  extremely  brittle 
and  unfit  for  coinage.  If  either  the  gold  bullion  or  the  conper 
used  as  an  alloying  metal  should  be  impure,  brittle  bars  will  bo 
the  result     Should  this  prove  to  be  the  case,  .the  bars  are  ra- 


^  A  new  form  of  furnace  devised  by  M.  A.  Plat  of  Paris  has  rwientiy 
been  introduced.  In  these  furnaces  the  portion  which  oonUins  the 
enidble  may  be  detached  from  the  flue;  so  as  to  admit  of  the  molten 
metal  being  poured  into  moulds  without  removing  the  enidble  from, 
the  incandescent  fuel.  Four  of  suck  furnaces  have  been  fitted  np  in 
the  gold  melting-house,-  but  have  not  as  yet  been  used  for  |*old  melt- 
ing ;  in  the  melting  of  nlver-and  bronze,  however,  they  sre  known  W 
effect  99n«iderable  eeomRn^lh  labour,  fuel^  and.  crucibles^ 
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VMlted  and  diloriiM  ni  b  puMd  fhrongh  the  moltea  nmm  in  the 
TMnnw  deecribed  in  Qold,  toI.  x.  p.  7M. 

TIm  CBgine>toom  (shown  in  iig.  1)  eontains  three  60-hone- 
-poww  TOTtieel  condenaing  engines,  which  are  nrorided  with  Corlis 
'wbIth,  nnd  ave  apedallT  denaed  for  meeting  the  constantly  Tanr- 
iBf  attnin  to  which  tnej  are  subjected  bj  the  nuushincry,  the 
iml*  of  which  thej^are  capable  of  driying.  The  central  engine 
acta  directlj  on  either  or  both  of  the  rolling  rooma  placed  on  each 
flida  oC  the  engine-hooae.  There  is,  howerer,  an  additional  20*hor8e- 
pofwer  eomponnd  beam  en^e  nsnallj  employed,  in  connexion  with 
th^  pompa  of  a  deep  arteaian  welL. 

Into  oot  cr  other  of  these  rooms  the  ban  which  hara  been  cast 


in  the  meltinff-honse  are  bronght,  and  are  rolled  into  strips  the 
thickness  of  which  depends  on  the  kind  of  coins  to  be  proonced. 
Gold  is  rolled  in  one  room  and  silTer  or  bronze  in  the  other. '  The 
details  of  manipulation  involved  in  the  conversion  of  sold,  silver, 
or  bronze  bars  into  coin,  however,  do  not  differ  matarislly,  and  the 
coinage  of  sovereigna  will  therefore  be  taken  as  typicaL 

Each  room  cohtaina  six  pairs  of  rolls,  the  diameter  of  the  rolls 
varying  from  10  to  14  inches.  Smaller  diameters  are  employed  in 
most  European  mints,  but  on  the  other  hand  the  use  of  very  narrow 
rolls  of  we  larger  diameter  has  often  been  suggested,  and  there 
I  appears  to  be  md  ground  for  the  belief  that  the  rigidity  of  sneo 
I  roUs  would  enable  stripe  or  fillets  of  more  unifonn  thidknen  to  be 


Fia  2.— Furnace  Apparatoa. 


wodoced  ftan  istfae  caaa  at  present  The  iron  frame  CO  (lig.  ^  is 
firmly  bolted  to  the  atone  D,  which  reets  on  a  aolid  foundation  S& 
Tliia  frame  supports  the  two  rolls  A,  B,  the  lower  of  which  B 
leivolTss^  bat  is  not»  like  the  upper,  capable  of  a^Qstment  in  a  ver- 


Fia.8.— Bolla. 
tiealplaiia.  The  vpper  roll  iaoentied  in  bearings,  and  may  be  raised 
or  lowered  bymeana  of  aerews  connected  with  toothed  wheela  F,  F, 
whidk  axe  tamed  by  ahandle  O,  both  wheela  being  moved  aimulta- 
aeooalybywormaontherodH.  The  bearings  of  the  upper  roll  are 
(omifQteg  I7  Ttrtioil  xoda  with  weights  below  the  lerel  of  the  iioor ; 


and,  as  it  rises  with  the  screws,  it  can  thus  be  leadflr  a^Jusfad  in  a 
line  exactly  parallel  with  the  lower  n^  at  a  soifieient  distanos 
from  it  to  admit  the  bar  which  is  to  be  reduced  to  a  strip  or  fillet 
The  rolls  are  turned  by  the  ahaft  NK,  the  main  wheel  If,  and 
the  gearing  E,  L,  0,  P.  The  eockets  r  by  which  the  nppsr  roll  is 
oonnected  irith  the  oearing  by  the  abaft  I  are  not  riflid,  aa  is 
the  case  with  the  shaft  Qof  thelower  roll,  but  admit  of  tEfa^inst- 
ment  of  the-rolL  The  portion  of  the  roU  need  is  detennined  bv  a 
guide  a  little  wider  than  the  bar.^  The  rolla  throngdbout  this 
departmebt  are  difrvn  t^  the  rate  of  about  ^2  revolutions  in  a 
intnnlt.  The  tron  tnmp  Oais  braoed  by  rods  a,  t;  -and  uooks 
Ix^aiLig ^driving ahafts  are  ahown  at  k,  h.p,p. 

^^elidtiafthickneaiofaaovereignbarislthsofaninch.  Thabaa 
are  -weighed  out  to  the  workmen  in  batchea  of  about  sixty  tws, 
aa  Entire  batch  beinff  passed  through  the  rolls  under  medselv  the 
same  conditions  of  acgustment  Tbe  ban  are  only  elightly  reduced 
in  width  >y  repeated  passages  through  the  roUs,  but  are  saocessively 
reduced  in  thicknees  m  the  first  stagee  of  the  rolling  by  tVth  of  an 


I  lathe 


roDliif  rooo,  aliowB  in  the  plaa  en  tlM  iff bt  ef  tiM  Mglm 
■Dd  nartef  of  the  roUa  are  of  newer  pettmii  thai  thoMJn  the 
ne  oT the  elz  pain  the  bottom  rolb  rerolve  and  drhre  the  agmr 
TOom,— tha:  1%  the  ndl  ^ 
elatieaaiy,  the  lower  r 
Oie  flnei,  when  Ita  end 
uof  aratchet-w^Mlai 

Google 


llnlroon.    In  wime  oT  the  aljc  pain  the  bottom  rolb  rerolve ._ 

once. -IB  the  pelrof  «  brcaUnf-down  **  roUs  In  thU  room,— thai  1%  the  ndl  bv 
whleh  the  flllets  are  flrafc  treated,-«he  npper  roll  !•  elatieaaiy,  the  lower  roU 
aloM  reroinnf.  ne  neeeeaaiy  'bite  "  )a  slven  to  the  flllei,  when  Ita  end  1* 
latrodaeed,  by  lU^tly  taralai  tbe  a^v  rsU  hf  neuia  of  a  ratdMt-ir^Ml  aa^ 
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Jneli,  wliile  in  fha  later  ita«M  fhs  ndnction  in  thiekneM  at  each 
puMge  through  the  rolls  ii  Tees  than  riT^  o'  <ui  inch,  and  finallj 
onv^r  two  "spring  pinches  "  are  given  to  the  ban  by  simply  pass^ 
ing  them  through  the  rolls  without  altering  the  adjustment.    The 
terting  of  the  fillets,  to  asoertain  whether  toey  are  of  tha  aooorata 
thicknes^  is  effected 
bT  the  aid  of  the  gan^B 
pUte  (fig.   4),  which  Ih*  <»^«i  ■»  «  m 
Sonsists  of  two  steel  ?=======&- 

bars  set  at  a  jow  angle 
in  relation  to  each 
other  and  gnduated 
I  Of  an  inch. 


fta.  4.^-Oaaga  Plata. 
It  will  be  sifidint  that  the  weight  of  the  finished  coin  depends  npon 
the  thirtTHSB  of  the  fillets ;  and  to  show  how  aocorately  the  rolling 


most  ba  poformed  it  may  be  pointid  oat  that»  in  the  caaa.of  tlia 
half-aorereign,  a  variation  of  ttWi^o^  ^^inch  above  or  below  the 
■oonnta  thickness  (or  a  range  of  rdTTtli  ^  *»  uich)  throws  the 
«i&  out  of ''remedy." 


The  repeated'paaaage  through  the  rolla  ii  attended  by  a  consider. 
able  increase  of  nardheas  in  the  metal,  and  it  is  theraiqrs  in  soma 


.  to  anneal  the  fillets  repeatedly  during  the  roUing. 
In  the  case  of  filleta  for  8overei|;ns  the  annealing  may  Jbe  entire^ 
dispensed  with  if  the  initial  thickneaa  of  the  bars  does:nQt«U)oed 
fths  of  an  inch.  Fillets  for  half  •sovereigns  have  only  to  be  *"«f  ltd 
onc3.  In  some  European  mints  the  fillets  are  annealed  frequently ; 
in  one  mint  the  operation  is  performed. after  each  paaaage  throng^ 
the  rolla.  The  fUmaoe  uaed  for  the  purpoee  ia  generally ao  arranged 
aa  to  permit  the  flame  to  play  over  the  filleta,  whidi  are  aometimea 
freely  ezpoaed  to  ita  action,  out  art  more  oftoi  endoaed  in  cases  or 
tubes.  Muffle  fbmaces  are  freqnentlv  used.  The  ftimaoa  need  in 
the  Boval  Hint  is  a  simple  form  of  reverberatory  ftimaoa.  Hie 
final  rolling  ii  given  by  a  pair  of  finishing  roUs  capable  of  mote 
aocorate  acQnstment  than  the  "  breaking-down  **  roUa. 

The  fillets  of  gold  or  silver  are  in  aome  cases,  thou^  not  always, 
sabmittad  to  an  alliance  known  aa  the  drag  bench,  ahowh  in 
figa,  6,  6,  7.  Its  object  ia  to  equalise  tha  thickneaa  of  tha  fillets  by 
dnwing  tham  between  steal  cylinders.    The  ends  of  the  fillets  aro 


rum,  5,%  7.->I>n§  Beaob. 


fcitflattanedin  a  little  appUnee^  which  need  not  be  deeoribed: 
The  essential  featme  of  the 
machine  now  used  in  the 
mint  consists  of  two  small 
steal  cylindera  A,  A,  which 
do  not -revolve,  and  are 
held  in  poaition  in  the 
pktea  D,  D  by  clamp  pieoea 
r,  F  acrewied  againat  them. 
The  portiona  <u  metal  may 
be  acyusted  by  the  aid  of 
h  wheel  and  screw  H  (figs. 
6,  7),  and  by  am«ll  m1- 
justing  screws  /,  /.  The 
part  of  the  machine  con- 
taining the  steel  oylindan 
is  fixed  at  the  and  of  a 
long  bench,  and  gearing  at 
the  other  end  of  tnis  bench 
drives  an  endleaa  chain  BB 
(fig.  6),  one  link  or  other  of  r 
which  catohea  the  carriaga| 

shown  in  plan  in  fig.  6,  vA 

dxagi  it  along  aa  aoon  m 

itp  end  /  ia  deprissed  by 

thehandler.    ThecarriaM 

luna  on  the  wheela  iL  d. 

The  drawing  of  the  fillet 

0  ii  oonducitod  aa  foUowa. 

Its  flattened  end  ia  intro- 

idnced  '  between   the 

cylindera,  and  is 

ay  the  jaws  a.    ^Ee  jaws 

torn  on  the  pin  e,  and  while 

the  fillet  ia  being  dzagged 

throu^  the  cylmders  the 

axleof  the  wheelsd,rf  tenda  ^     g.«0uttlngjischlne. 

la  incresse  the  grip  of  the  '"^  o.— vf«*M-ft^  ^ 

jaws  by  acting  on  flieirinolinad  ends.    Diieotlf  the  atrafii  on  the 


fi)let  .ia  released,  tlieplns  i,  <  and  the  weight  h  looeen  the  jaws  ard 
at'the  same  time  raise  the  end  of  the  carris^  so  ss.to  arrest  its 
fiuiher  piogieei  along  the  bench.  The  carnage  is  then  moved 
Ibrward,  oj  the  handle  a  nntil  the  jaws  enter  the  hollowed  portion 
K  and  grasp  another  fillet 

Fcnnerfyr-when  filletl  were  rolled  fhnn  thick  bars— this  applianos 
played  a  more  important  part  in  coining  opcrationB  than  at  present 
ft  is  now  only  nsed  for  fillets  fh>m  which  sovereigns  and  half- 
sovereigns  are  to  be  prodnoed.  Before  fillets  are  passed  on  to  the  next 
opcramn--that  of  cutting  tram  them  the  disks  or  blanks  destined 
tofonn  the  coin—they  are  earef^y  tested  bv  a  skilful  workman 
ca]led.the  "tryer,^  who  outs  one'or  two  blanka  irom  the  aidea  of 
each  fillet  by  Uie  aid  of  a  cutter  worked  by  hand.  Theea  bUnka 
are  weighed  on  a  delicate  balance  aninat  a  atandard  weight,  and 
the  experience  of  the  operator  enableenim  to  determine  whether  the 
variatiSm  ttom  the  exact  wei^t  wHI  juatify  his  sending  the  fillets  for- 
ward to  ths  catting  roonit.  In  any  esse  he  divides  the  fillets  into 
two  or  more  dasipsfor  a' reason  that  will  be  explained  presently. 

The  cntteie  employed  in  the  mint  nntil  quite  recently  ware  of 
complicated  construotion,  but  theee  have  been  replaced  by  a  simple 
machine  (fig.  «)  whibh^  by  the  revelation  of  an  excentrio  A,  ^^^ 
two 'Short  steel  (flinders,  mounted  on  a  block  of  iron  B  suitebly 
guided,  to  enter  two  hdeefirmly  fixed  in  a  plate  on  the  bed  of  the 

machine.    When  the  fillet  FF  is  ^- — 

interpoeed  between  the  short  cylin-  .> 

ders  and  the  holee,  the  former  force  £ 

disks  of  metal  ihroagh  ths  holee,  «^  g 

the  fiUet  being  advanced  at  each  ,,  ^   Z**^*  _^  *^  v 

sth*e  of  th^Sohine  by  small  grin pingroUsOCr,  C^-ctaaUd  by  a 
ratchet-wheel  E.  driven  from  the  skalt  which  beais^e  «««itncA. 
The  disks  passdown  ths  tube  G  to  a  receptacle  placed  ?»«•  ™; 
In  the  caiTf  very  large  sUver  coins,  only  one  disk  i«  «» Jf  the 
width  of  the  fillet,  ahd  in  some  few  minto  disks  for  ^Id  »»  •» 
also  cot  in  this  way,  but  it  is  -far  more  usual  to  cut  two  disksm 
tiie  width  of  the  fillet,  the  poaition  of  tiie  dittsra  being  ao  •nan«d 
as  to  remove  Uanka  in*  the  manner  ahown  in  fig.  9.  I>^f^^°< 
diaka  for  bronse  coin  extreme  precision  is  not  "•©•■•'T*  ™j5  Jj* 
therefore  been  found  poeaiUe  to  obtain  five  at  each  atroke  of  the 
-•le. 
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It  w^l  'U  erldant  that  fba  rofaffh  bkadilcAtloi^  of  &•  fflleti 

"-  J  to  their  tldokxiaH,  to  irhich  iMbrenoe  baa  already  been 

adara  it  aaar  to  eompenaata  for  alligbt  irieffalaritiea  in  thick- 
a««B  cmifed  \fj  romng,  by  emploTing  cnttina  of  a  aligbtly  lax;ger . 
iianMter  than  the  atandard  abe  for  fiUeti  which  «re  too  thin, 

Tlk*  miata  afterthe  remoral  of  the  diaka  present  the  nerforafad 
fcppaarmaoa  ahown  in  fl(^  9.  The  reaidoal  metal,  called  ^*  adaael^l' 
vMch  nmmints  tolh>m  26  to  80  percent  of  the  metal  operated  npon, 
is  ratwriMd  to  Iba  meltiiig-boiiae  in  Vundlea  weighing  180  os.  It 
aaaylM  maationed  bare  that  all  attempta  to  cat  cuaka  or  blanka  for 
eoism^  from  the  enda  of  rods  or  oylindera,  and  tbna  to  aToid  the 
ptodwetkan  of  arieael,  bare'  hitherto  fkiled. 

Tba  not  openUon  to  which  the  blanka  are  anbmitted  Tariea  li^ 
dilTaroat  minti.     In  aome^  eaoh  blank  ii  weighed  bj  band  or-by 


natozDAtio  maiQbinary,  and  each  blank  that  la  too  beayy  ii  a4jnated 
eithar  to  an  exact  weight  or  to  within  the  remedy  preacribed  by 
Uv.  Ob  the  Continent  it  ii  Terr  generally  the  pxaotloe  to  adjust 
bUnka  by  the  aid  of  a  iile»  or  by  a  machme  that  reooTea  a  fine 
thmrnng-fd  metal  from  the  aorfMe  of  the  blank.  In  minti  where 
BMohniilaal  adiuatment  iaadopted  there  ii  a  tendency  to  prodnoe 
*'  too  iMary  "  blanka  in  the  rolling  and  cnttinff  depifrtmBnta.  as  it  Ja 
limiiiMlhIo  to  ■4iwt  blanka  wbiob  are  too  ligbt' 


In.  the  London  mint  finiahedoofn  alone  ii.welgbed,  ao  that  iha 
^nka alter  leaTing  the  catting  room  paaa  directly  to  an  edge-rolling 
machina.  wbiih  tbickena  the  edge  of  eadr  blank  lO  aa  to  form  arim 
intended  to  protect  the  impreaaion  on  thi^  finished  coin.  The 
pperation  iof  eoge-iolling  la  called  "markin^^"  and  the  metbodlKf 
condnetinff  it  Tmriee  coiSiderably  in  different  mintsw 

Ik  the  fioyal  Mint  the  bUnk^  aTcmadtf  to  paaa  in  qniok  atooaa- 
iion,  at  the  rate  of  aix  bondred'a  minnte,  between  a  drtvlti  groove 
in.  the  iaoe  of  a  rerolving  .steel  dlak  and  a  groove' in  a  fixed  blo^ 
placed  parallel  tQ  the  face  of  tkie  revolving  diak.  The  srooVe-  in 
the-  block  exactly  correapohda  to  that  on  the  disk;  and,  aa  tiie 
diatance  between  the  block  and  the  disk  ii  aUgbtly  leaa  than 
the  diameter  of  the  bl^  anbmitted  to  the  ^meiation,  the  reanlt  ii 
that  before^  the  blank  eecapea  from  the  madun'e  ito  edge  baa  been 
thickened.-  The  operation  may  be  varied  by  admitting  the  blaidca 
between  a  groove  in  the  periphery  of  a  revolving  wheel-  and  a  groove 
in  a  aegmented  block,  plafeed  at  a  distance-  from  the  wheel  rather 
leea  than  the  diameter  of  the  blank.  The  trbeel  ai^d  block  mav.ba 
either  vectioal  or  horisontd. 

In  aeme  caaee  the  edgaeof  the  blanka,  at  the  lama  time  that  they 
are  thickened,  receive  the  impreeafon  of  a  legend,  or  inaeription,  or 
aa  (ftnamontal  device,    When  thia  i9.tha  caaetiio  blank  u  rolled. 


Itg.10, 

betwasB  tvo  pbnaa,  one^  of  which  is  fixed  and  bean  the  device, 
whila  the  other,  baa  a  reciprocating  motion  iniparted  to  it»  or.  the 
edge  of  theUank  receiveathe.impreaBion,  which  may  be  dther  raiaed 


>  ▲  twnlutlea  of  a  naehliM  wed  for  the  edjiuiment  of  Idnks  wffl  be  food 
te  mi^m'*  FOtUOmUdkm  /mtmI  am,  ceilT.  fl,  pL  «:  end  mom  ywn  ago 
Sir  J.  M.  Kefler  dertoed  for  the  Indka  mlafi  a  beeottfd  neehlae  wUeh  fln» 
oewtafeM  htm  mveh  It  to  mtmmij  te  eat  frem  eMh. bleak  fai  cedar  to  xedeee  it 
te  tbe  Meedord  wvl^i^  nd  then  ramorea  tbe  neeeMny  amoiiat  of  metal  end 
aoBora.  The  laMlal  eeit  oT  ■oeh  medHneiy,  howerer,  to  eonthHrahle.  lalStf 
M.  IHereck,  dlrwtar  of  the  nlat  Ya  Pvto,  MdeeToorad  to  eabatttate  aehemlMl 
fore  iimftairtiri  traetaent  by enhmWIng  the  hMTygold  Uaaks to ama aefta. 
II  vee  aattdpeted  woaU  teliif  them  wMhla  the  preMribed  Kmlto  a 
Ej.    Tbe  rMotti  vera  not  Mttofaetory.  end  the  ettampt  was  abandooed. 


U  UTO'che  preaant  etaaoitot  of  the  mifet,  Profa 
that  said  al%ad«f' 


that  said  allbjed  with  aoppar  ad^  be  nnovad  frtm  haaT7  blaaka  with  abfalar 
n««lai1t7  by  maaM  of  «  aoltaUe  lOlTaat  aUad  br  a  battery.  The  blanka  are 
amnaadbtafnBaofwoodandaabmlttadtothaactloaofaaolBtloDor  cyanide 
cf  pelaailBiB.  the  haeTyUsakiformtnc  the  dtaaoHlBff  pole' of  the  battery.  Tht 
■otaaadtathe  Loiid«irmint»'MitbaoaiaeeTldaat9hetltoonld  not 


of'good'eoln  only  to  paid  for.    Itva^bofv 

tBtredeoad  tala  tbe  Bombay  mint  la  1870  .by  the  bta  3fr  K  G.  HIaaa,  vho 
»«titwlini  ItT  aaafiilnoM  tif  traaafanlnc  the  moltl  dlaaolTad  tnai  the  hoary 
blanka  to  Maaka  which  an  too  Bght,  the  latter  balag  by  tbto  moana  ralaad  to  the 
praaorfbed  veliiht.  Tbo  piemiaa  haa  now  fairly  taken  Ita  plaeo  aa  an  ordinary 
^paratlon  of  oetntaf  ,  and  Ha  Impoctaaoa  to  the  minta  wbara  It  to  naed  m^  be 
Vttberad  fram  thalect  that  In  the  ladtoa  mbta  no  lam  than  1900  tona  of  Wlver 
«w»  eenverted  ima  ooln  In  one  yaer  (U79X  m  the!  the  aavlng  oActed  by  He 


Tig.  11. 

or  sonk,  Atom  a  '^^i^i^  sonoonding'the  blank  in  tiia  oolliii^  pi'^Xi  w 
will  be  afterwarda  explained.  •     ,, 

Befoxe  paaeing  to  the  coining  Jiroaa  the  Uanka  ^ther  of  gold  or 
■flvcr  ate  unealed.  In  many  nm^ta  theobject  of  the  heatinfU 
not  only  to  aoften  the  blanks  before  they  leoeive  the  impreaauH^  bnt 
alK)  to  prodace  a  fim  of  oxide  of  copper  Oh  their  sqifcoa.  Thia  is 
attainedin  varioua  waya;  In  England  gold  blanka  are  placed  m 
cylindrical  erafciblea  of  plnmbago  and  covered  with  a  1*7)^^  char- 
coal,  boated  in  a  reverberator^  Jamace,  and  when  the  Uahks  lea^ 
cheory-redneaa  tiiey  are  cooled'  by  plunging  thiiin  .in  water.  TUt 
thin  film  of  oxide  of  copper  tbna  formei'onthtf  soiAce  <^  the  sdd 
or  saver  blanks  is  nadily  oolnble  in  dilate  solphonc  sod,  andTthe 
removal .  of  a  small  portion  of  the  alloying  metal  in  *hia  .way  oon- 
stitate*.  "blanching"  or  *' pickling *'  the  coin.  The  method  of 
condncting  the  operation  variea  aomewhat  in  deferent  mmta, 
mainly,  however,  in  the  atrength  of  the  add  i»d,  whjch  vaneairmn 
8*  to  6*  of  the  hydrometer  of  Baom^  The  edntion  »  eomrtimee 
heated  to  »«•  to  98*  0.,  while  in  other  caa«a  the  blanka  are  intro- 
dnoed  into  the  eolation  while  at  a  red  heat.  The  latter  method  ia. 
however,  objectionablflL  aa  adenaeUyerof  poremetal  is  found  at  the 
aufaee  of  the  blank  which  ia  apt  to  protect  the  widorlymg  oode  of 
copper  from  the'  action  of  the  acid.  The  blaxJca  are  dterWkrds 
w£Eed  in  pan  water  and  dried  either  in  aawdjot  or  in  copper 
veaaols  heated  by  stMVi  jwsketa.  J|».-J*i«ct^^«J*^5^?'i* 
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famoT*  th«  appMimnee  of  the  finiihcd  ooln.br  nmoTing  all  tneei 
of  unpiiritj  from  the  tiiTfaoe  of  the  blank.  It  has,  however,  been  . 
abanooned  in  Ihe  British  mint  except  in  the  case  of  some  of  the 
■nailer  ailyor  coins,  mainly  because  the  soft  superficial  layer  of 
metd  weaiB  awmv  with  undue  rapidity.  Certain  precautions 
•oggested  in  1869  by  Mr  Hill,  the  superintendent  of  the  operatire 
departmentt  for  aroiding  oxidation  or  tarnishing  of  th«  metal 
duiag  coinage  rendered  uie  abolition  of  the  process  possible. 

The  blanks  receive  the  impression  which  constitutes  them  ooina 
from  engraved  dies.  Each  is  placed  in  the  lower  of  two  dies,  and 
tilie  upper  die  is  brought  forcibly  down  upon  it  The  lateral  escape 
of  the  metal  is  prevented  by  a  collar  which  surrounds  the  blank 
while  it  is  being  struck.  This  collar  may  be  Ather  plain  or 
engraved,  and  if  the  latter  is  the  case  any  device  or  ornament  it 
may  bear  will  be  imparted  to  the  edge  of  the  blank. 

The  coining  presses  used  in  various  mints  may  be  divided  into 
three  types  :— (l)  the  screw  prsos  worked  by  atmospheric  preenire, 
(8)  the  exoentno  press,  and  (8)  the  lever  preoa.  llie  first  of  these 
(see  Eiu^.  BriL,  8th  ed.,  voL  vii  p.  92)  has  now  been  abandoned. 
In  the  excentrio  prees  the  power  is  applied  to  a  shaft  bearing  an 
exoentrio  which  acts  by  means  of  a  connecting  rod  upon  a  verti- 
cal slide  holding  the  die  whichis  brought  down  on  the  Dlank.,  This 
form  of  prees  is  used  in  the  mint  at  Constantinople,  where  the'atmo- 
q^eric  screw  press  is  also  still  retained.  Of  the  third  tjrpe,  the 
lever  prees,  there  are  two  modifications,  devised  req»eotivelT  by 
Thonnelier  and  by  Uhlhorn.  The  details  of  the  UhDiom  prees  .nave 
been  improved  by  Messrs  R.  Heaton  k  Sons  of  Birmingham  ;  and, 
their  superiority  to  the  old  vacuum  screw  prees  havizig  been  demon- 
strated Dy  carehil  experiments,  they  have  beeiT  finally  adopted  in 
the  newly  arranged  mint,  which  contains  fourteen  of  them.  This 
vress  is  shown  m  figs.  10  and  11.  It  ii  driven  from  below,  the 
floor  of  the  prees-room  by  bands  ^which  pass  over  fast  and  loose 
pulleys  on  the  same  shaft  that  bears  the  fly-wheeL  The  looee 
pulley,  however,  is  only  used  when  it  is  neeeesary  to  stop  the 
^»i»KiTi^  entirelyi  as  the  fiy-wheel  is  permitted  to  revolve  without 
Imparting  motion  to  the  shaft  so  long  as  a  lever  M,  woikod  from 
the  front  of  the  machine,  does  not  cause  the  fly-wheel  to  be  con- 
neoted  with  the  driving  wheel  by  means  of  two  pins.  The  diee  are 
nbced  in  the  front  part  of  the  machine  (fig.  10).  The  lower  one  is 
firmly  fixed  to  the  bed,  while  the  upper  is  held  at  ▲  by  the  upper  of 
two  jaws  F  and  A',  or  leverk  the  fulcra  of  which  are  so  dose  together 
as  almoet  to  coincide^  the  lo^rer  ^w  A'  bearing  the  collar  which 
enoirclee  the  blank  while  it  Is  bung  converted  into  a  coin ;  the 
upper  jaw  7,  A,goyemed  bj  ihe  weighted  lever  H  shown  below  the 
bea  of  tiie  machine,  has  a  tendency  to  rise  a  sufficient  distance 
to  admit  the  blank  between  the  upper  and  lower  die.  A  crank  B 
on  the  shaft  befuring  the  fly-wheel  is  connected  by  a  rod  0  with 
the  bentlever  D,  and  tius  Dent  lever,  acting  through  the  togffle 
joint  md  a  pieoo  of  metal  E  connected  with  ue  jaw  that  bears  tne 


«1g.l2. 
upper  die,  -forces  it  down,  and  thus  soueeno  the  blank  between  the 
upper  and  lower  dies,  A  cam  on  tne  crank  shaft  acting  on.  the 
lower  of  the  two  lovers  O  shown  below  the  bed  of  the  machine  causee 
the  lower  jaw  A'  bearing  the  collar  irhich  surrounded  the  blank 
to  be  depressed  sufficie^Uy  to  leave  the  finished  6oin  freelv  reeting 
on  the  lower  die,  from  whence  it  is  driven  down  the  shoot  K  by  the 
next  blank  in  succeesion.  Coins  are  produced  at  rates  varying  from' 
60  to  120  a  minute,  90  a  minute  giving  the  best  results.  The 
blanks  to  be  converted  Into  coins  are  plac^  on  .the  elide  J,  and  the 
advance  of  each  blank  in  succession  is  refolated  by  the  rod  called 
the  *'  layer  on  "  K,  the  backward  and  forward  movement  of  which  is 
alK>  regulated  by  an  excentrio  on  the  crank  abaft.  The  details  of 
this  part  of  the  machine  are  shown  in  plan,  fig.  12. 

The  last  operation  before  the  finished  coin  is  returned  to  the  mint 
office  for  issue  to  the  public  is  the  weighing  each  gold  or  silver  piece 
aeparatsly.    This  is  efiected  in  the  American  and  in  most  Continental 


mints  by  hand,  but  in  England  automatic  balaaeea  of  beaatilbl 
construction  are  employed.  They  were  originally  devised  for 
eeparating  worn  pieoee  from  thoee  of  current  weignt»  but  they  are  now 
employed  to  distinguish  between  "liffht,**  "heavy,"  and  "good" 
pieces,  the  latter  alone  being  permitted  to  pass  into  circulation.  In 
the  newly  arranged  department  thirty  such  machinea  are  provided. 
Each  is  driven  from  overhead  shafting  by  means  of  gut  linee^  Tht 
driving  pulleys  derive  their  motion  nom  a  amaU  atmoepheriiB 
engine^  which  is  found  to  give  more  satisfactory  results  than  wofuld 
be  the  case  if  the  steam-engine  were  employed  direotiy.  Each 
balance  is  worked  by  a  cone  pulley  A  (fig.  18)  by  a  gut  line 
passing  round  it  from  the  looee  pulleys  B,  the 


sion  beinff  imparted  to  the  line  by  means  of  a  spring  a     The 
tension  of  the  line  is,  however,  but  slight  for  if^the  action  of 


the  balance  is  aneetad  by  accident  the  cord  slidea  over  the  cone 
pulley  A  without  turning  it  It.  will  be  obvious  that  the  use  of 
the  poncL  pulley  enaUes  tne  machine  to  be  driven  with  varying 
de^raea  of  speed.  The  toothed  wheel  D  is  mounted  on  the  spindle 
which  bears  the  driving  nulley  A,  but  it  acta  only  jthrouc^  the 
intervention  of  a  friction  cheek,  which  is  so  liffhtiy  scrswed  sgaiMt 
the  driving  wheel  that  it  would  cease  to  act  if  the  machine  Aoald 
be  accidentally  deranged.  The  wheel  D  sets  in  motion  the  wheeh 
E,  B',  B^.  The  cam  ¥,  acting  on  the  curved  extremity  of  the  rotting 
frame  O,  causee  the  elide  H  to  bring  forward  one  of  a  seriee  of  coins 
(srranged  in  the  hopper  I)  until  it  reets  on  the  plate  J  of  the  balance 
beam,  of  which  beam  a  portion  is  shown  in  an  enlarged  drawing 
above  the  balance,  whilethe  plate  that  receivee  the  coin  is  also  sfiown 
in  a  separate  drawing  to  the  left  of  the  machine.  Another  camiK 
then  comee  into  play,  and  enablee  the  forcepe,  shown  at  L^  to  release 
the- rod  M  to  which  the  balance  plate  J  is  attached.  The  fmoepe  L 
eervoa  to  keep  the  rod  steady  while  the  coin  is-being  placed  on  the 
pUte  J.  A  rod  shown  at  N  is  then  raised  by  the  cam  0,  the  lower 
extremity  of  the  rod  being  kept  steady  by  a  pin  sliding  in  a  hole  in 
the  bottom  plate  of  the  baUnoe,  and  its  upper  end  by  a  pin  which 
works  into  the  central  support  of  the  balance  beam.  At  the  base 
of  this  rod  N,  and  at  right  aneles  to  It,  there  is  a  metallic  bar  QQ^ 
the  ends  of  which  pass  through  stirrups  in  the  pendants  M  and  P 
ttom  the  oppoeite  ends  of  the  oeam.  The  elevatu>n  of  this  horizon- 
tal rod  by  the  cam  0  simnltaneously  releasee  both  ends  of  the  beanu 
and  the  coin  placed  on  the  beam  plate  has  then,  for  the  first  tim^ 
a  direct  infiuenoe  on  the  beam.  If  the  coin  is  "  too  light "  the 
counterpoise  R  in  the  csge  at  the  end  of  the  rod  P  will  raise  the 
coin,  and  the  revolution  of  the  machine  then  causes  part  of  the  cam 
K  to  permit  a  spring  to  close  the  forceps  L  and  to  hold  the  pendant 
Iffirm.  An  iudicatins  finger  T  then  falls,  and  by  means  of  a 
horizontal  lever  UU',  which  fits  into  one  of  three  inverted  stepa  on 
the  bottom  of  the  shoot  Y,  determinee  over  which  of  three  orifices 
W,  W,  W  in  the  bottom  plate  of  the  balance  this  shoot  shall  stand. 
In  the  meantime  the  advance  of  the  slide  H  brings  the  next  piece 
forward,  and  displacee  the  coin  which  has  hitherto  occupied  tlic 
beam  plate  J,  forcing  the  coin  down  the  shoot  Y,  and  thence  throiu;h 
the  onfice  W  into  a  receptacle,  external  to  the  balance,  dcetined  for 
the  reception  of  "light  coin."  If  this  next  piece  should  be  **  to5 
heavy  "  It  will  not  only  raise  the  counterpoise  R  but  will  also  elevate 
a  little  wire  S,  which  would  otherwise  remain  undisturbed  on  a 
support  This  littie  wire  repreeents  the  "working  remedy"  for 
the  particidar  denomination  of  coin  in  question,  which,  for  MfeW, 
is  lees  by  f^jth  of  a  grain  than  the  remedy  permitted  by  law.  The 
undue  weight  of  the  "  heavy  coin  "  will  depress  the  right  end  of  tlte 
balance  beam  and  its  pendant  M  to  the  lowest  possible  point,  and 
the  indicating  finger  T  will,  in  this  case,  detennine  that  the  rod 
XJV  shaU  occupy  uie  loweet  step  of  the  shoot  Y,  which  will  eonse- 
quenUy  stand  over  the  orifice  W*'  in  the  bottom  plate  of  the  balance 
which  comuKonicatee  with  the  receptacle  for  the  "  heavy "  coins, 
and  the  heavy  coin  on  the  beam  plate  will  be  driven  down  the 
shoot'  by  the  next  coin  in  succession.  If  the  coin  which  is  next 
brought  forward  by  the  slide  H  should  be  a  "good"  one,  that  is^ 
if  it  IS  within  the  working  "remedy,"  its  action  will  be  as  follows. 
It  may  be  alighUy  heavier  than  the  counterpoise^  but  not  snffidentiy 
heavy  to  lift  both  the  counterpoise  and  the  remedy  wire.  The 
balance  beam  consequentiy  remains  approximately  horizontal,  and 
the  indicating  finder  T  will  cause  the  rod  W  to  strike  the  centre 
step  of  the  shoot  Y,  which  will  then  stand  over  the  central  orifice  W 
in  the  bed  plate  which  communicates  with  a  receptacle  for  "good" 
coins,  into  which  the  coin  will  find  its  way,  as  soon  as  it  is  driven 
from  the  beam  pkte  by  the  next  coin  of  the  series.  It  will  be 
evident  that  this  excellent  appliance  both  wei^s  and  dassifiee  the 
coins.  About  twenty-three  coins  are  passed  through  it  in  a  minutsi 
In  order  to  ahow  tne  importance  of  extreme  accuracy  in  weighbig, 
it  may  be  pointed  out  that,  although  by  the  Coinage  Act  of  1870  the 
"  remedy  *  or  allowed  variation  above  or  bolow  the  standard  weight 
of  a  sovereign  ii  only  |th  of  a  grain,  yet  in  a  million  steriing  of 
sover^gns  tiie  difference  between  the  least  and  the  greatest  wei|^t 
the  law  allows  would  be  no  lees  than  £3244. 

The  manufacture  of  coin  is  not  the  only  work  which  k 
performfld  in  the  Boyal  Mint.    All  medab  iaaued  to  tiht 
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Army  and  iiatj^  m  mUl  as  those  giren  by  the  Boyftl 
Society  and  the.  uniyendty  of  London  and  some  o&en, 
ere  etnick  in  the  mint,  and  their  preparation  forms  a 
considerable  part  of  the  work  of  the  die'  department 
Since  1874  the  clasps  and  bars  for  the  medals  haye  also 
been  manufactored  in  the  mint^  whence  they  haye  been 
iuned  completely  monnted.  Another  operation,  not  con- 
nected with  the  coinage^  which  is  performed  in  the  mint 


is  the  assay  of  the  *'  diet  **  or  metal  scraped  from  the  gotf 
and  Bilyer  plate  manufactured  at  Sheffield  and  Birmingham 
under  ithe  direction  of  the  warden  of  the  stands^  of 
wrought  plate  for  those  towns.  By  Aot  of  Parliament  ft 
is  directed  that  this  shall  be  brought  once  in  each  year  to 
the  mint  to  be  assayed  by  the  "  king's  assay  master,' 
under  the  supenrision  of  an  officer  appointed  by  the  lords 
of  the  Treasury. 


Fio.  18.— Autonutio  RaUno«i 


The  gold  coin  in  circulation  in  Groat  Britain  is  esti- 
mated at  £1Q0,000,000.  It  may  be  well  to  add  the 
following  tables  which  giyes  the  yalue  of  the  gold  and 
silyer  coinages  of  four  of  the  most'  important  foreign 
countries,  in  two  recent  years  : — 


1880. 

1881. 

Gold. 

SOver.. 

Gold. 

sorer. 

United  States 

Germuir 

Avtri» 

Trsnoe 

£12, 461, 656 

1,882,480 

498,006 

£8,481^941 
1,674,712 

£19,870,178 

820.887 

486,999 

88,048 

£6,687,840 

i,B06,7« 
269,91C 

£14,287,090 

£7,160,868 

£20,200,000 

£7.068, 48f 

The  yalue  of  the  gold  coinage  of  the  American  mints 
during  the  fiscal  year  ending  June  1882  amounted  to 
$89,413,447-50, — being  greater  than  that  of  any  preyious 
year  in  their  history.  (w.  a  B.— b.  a.  h.) 

MINT,  botanically  MetUhci^  a  genus  of  labiate  plants, 
comprising  about  twenty  species  of  perennial  herbs,  widely 
distributed  throughout  the  temperate  and  sub.tropical> 
portions  of  the  globe.  All  the  speciee  are  furnished  with 
square  stons,*  opposite,  aromatic  leayes,  and  creeping  roots. 
TTie  flowers  are  arranged  in  axillary  eymes,  wbicl^'  either 
form  separate  wtorls  or  are  crowded'together  intoi  terminal 
spike.    The  coroDa  is  usually  smally'and  of  a  paU  purple  or 


pinkish  colour ;  it  has  four  nearly  equal  lobes,  and  encloses 
two*  long  and  two  short  stamens.  Great  difficulty  is 
experienced  by  botanists  in  discriminating  the  species  ci 
this  genus  by  reason  of  the  oofcurrence  of  a  large  number 
of  intermediate  forms,  nearly  three  hundred  of  which  haye 
been  named  and  described.  Many  of  these  yarieties'  are 
permanent  in  consequence  of  being  propagated  by  stolons. 
In  Britain  nine  of  the  recognised  species  are  indigen- 
ous. Mentha  viridis^  L.,  or  Spearmint,  grows  in  marshy 
meadowi^  Aid  is  the  species  commonly  used  for  culinaiy 
purpoeee;  it  is.  distinguished  hj  its  smooth,  sessile  leayes 
and  lax  tapervig  flower^ikes.  MerOka  tylvutrii^  L.,  or 
Horsemint,  chiefly  differs  from  the  aboye  in  its  coarser 
habit  and  hairy  leayes^  which  are  silky  beneath,  and  in  its 
denser  flowerspikes.  This  plant  is  supposed  to  be  the  mint 
of  Scripture^  as  It  is  extensiyely  cultiyated  in  the  East^  and 
is  much  used  in  cookeiy;  it  was  One  of  the  bitter  herbs 
with  which  the  paschal  lamb  was  eaten.  *  2f.  rotmid^olia 
resembles  the  last  in  size  and  habit^'but  is  readily  distin- 
guished by  its  rounded  wrinkled  leayes,  which  are  Aaggy 
beneath,  and  by  its  lanceolate  bracto.  The  kst  two  species 
usually  grow  on  damp  waste  ground  near  roadsides.  M. 
aquatieoy  or  Gapitate  Mint,  grows  in  ditches  and  by*  the 
side^of  streams,  and  is  easily  recognised  by  its  rounded 
flowerspikes  and  stalked  hslry  leayes.  JT.  Piperita^  or 
Peppermint,  has  stalked  staaooth  leayes  and  an  oblong 
obtuse  terminal  spike  of  flowen ;  it  i^^extemuyely  culti- 
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Tated  tot  its  Tolatile  oiL  J^,  •pratefuts  Mongs  io  %  gronp 
of  mints  whiclir  unlike  the  foregoing,  Mye  the  flowers 
arranged  in  axillaly  whorls  and  never  in"  terminal  spikes ; 
it  otherwise  bears  some  resemblance  in  foliage  and  habit 
to  M,  viridis,  M,  idtiva^  the. Whorled  Hairy  Mint,  grows 
by  damp  roadsides,  .and  M,  arifejuis  in  cornfields ;  they 
are  distinguished  from  Jf.  pratentishj  their  hairy  stalked 
leaves,  which  in  if  arvetuU  are  all  equally  large,  but  in 
M.  iatim'&Tb  much  smaller. towards  the  apex  of  the  stem. 
M,  Pultgium^  commonly  known  as  Pennyroyal,  more  rarely 
as  Flea-mint,  has  «mall  oval  ^  obtuse  leaves  and  flowers  in 
axillary  whorls,  and  is  remarkable,  for  its  creeping  habit 
and  peculiar  odour.  '  It  differs  fromi  all  the  mints  above 
described  in  the  throat  of  the.  calyx  being  dosed  with  hairs. 
It  is  met  with  in  damp  places  on  grassy  commons,  and  forms 
a  well-known  domestic  remedy  lor  female  disorders. 

All  the  plants  of  the  genus-  Mentha  abound  in  a  volatile 
oil,  which  is  contained  in  small,  receptacles  ^ving;  the 
appearance  of  resinous  dots  in  the  leaves  aqd  stenuk  .The 
odour  of  the  oil  is  similar  in  several  species,  but  is  hot  di»« 
tinctive,  the  same  odour  occurring  in  vairieties  of  distinct 
species,  while*  plants  which  cannot  be  distinguished  by  any 
botanical  character  possess  .  the .  same  odour.  Thus  the 
peppermint  flavour  is  found  in  Jifl  Piperita,  in  If.  ineana, 
and  in  Chinese  and  Japanese  varieties  of  M.  arvetuis.  Other 
forms  of  the  last-named  species  growing  in  Ceylon  and  Java 
have  the  flavour  of  tha  common  garden  mint,  Af.  viridit, 
and  the  same  odour  is  found,  to  a  greater  or  less  degree 
in  If.  sylveslrii.  If.  rotwidi/olia,  and  if.  eanadentit,  •  A 
bergamot  scent  is  met  with  in  a  variety  o(  M,  aquatica  and 
in  forms  of  other  species.  Most  of  the  mints  may  be  found 
in  blossom  in  August. 

Hie  name  mint  is  also  applied  to  plants  of  other  genera, 
Jfonarda  punctata  being  called  Horsemint,  Pycnanthemvm. 
lini/oliwn^  Mountain-^int,  and  Jfepetd  Cataria,  Catmint 
MINTO,  Sir  Gxlbkrt  Elliot,  Fibst  Eakl  of  (1751- 
1 8  H)j:  was  descended  from  an  old  border  family,  the 
Elliots,  of  >'Mintcr;  and  was  born 'at  Edinburgh,  Apnl  23, 
1751.  ;  His  father,  Sir  Gilbert  Elliot,  was  a  member  of  the 
administration  of  Pitt  and  Grenville,  and  is  spoken  of.  by 
Horace  Walpole  as  "  one  of  the  ablest  men  in  tiie  House  of 
Commons."  Young  Elliot  w^  educated  by  a  private  tutor,, 
with  whom  at  the  age  of  twelve  he  weuw  to  Paris,  where 
David  Hume,  who  was  then  secretary  of  the  embassy, 
undertook,  from  friendship  to  his  father,  the  special  charge 
of  superintending  his  studies.  After  spending  the  winters 
of  1766  and  1767  at  Edinburgh  University,  Elliot  entered 
Oxford.  On  quitting  the  university  he  became  a  member 
of  Lincoln's  Inn,  and  was  in  1774 -called  to  the  bar.'  Ho 
entered  parliament  in  1776,  the  year  of  his  father's  death. 
Although  he  *  gave  a  general  support  to  Lord  North's 
administration,  he  from  the  beginning  occupied  an  inde- 
pendent position,  and  in  1782  supported  the  address  of  the 
Commons  against  an  offensive  war  with  America;^ . .  From 
this  time  he  became  a  deelar«^  follower  of  .  For  'and 
Burke,  with  the  latter  of  whom  he  gradually  came  to  be 
on  terms  of  great  intimacy.  He  was  -created  Baron  Minto. 
in  1797,  and  after  filling  several  diplomatic  posts  with  great 
success •  became  in  1807 'governor-general  of  India..  The 
character  and  events  of  his  rule  in  India  are  described 
in  vol.  xii.  p.  805.  He  was'  created  Earl  of  Minto  and 
Viscount  Melgund  in  1813.  He  returned  to  England  in 
1814,  and  died  on  June  21st  of  that  year. 

Sm  Lir*  and  Letlen  </  Sir  OUheH  SUM,  fint  Marl  of  Minto, 
frwn,  1751  to  1806, 1374 ;  and  Lif*  and  Letter*,  1807-14, 1880.  •  See 

also  MiRABBAU. 

MIKUCIUS  FELIX,  M^bcus,  one  of  the  earliest,  if  not 
the  .earliest,  of  the  Latin  apologists  for  Christianity.  Of 
his  personal  history  nothing  is  known,  and  even  the  date 
at  which  he  wrote  can  be  only  approzimately  ascertained. 


Jerome  {D€.  Vir.  lU,;  58V  speaks  of  him. at  << Borne 
insignis  causidicus,"  but  in  this  he  is  probably  only 
improving  on  the  expression  o(  Lactantius  (Inst.  DivJ,  Ti  1) 
•jWho^  speaks  of  him  as  "  non  ignobilis  inter  causidicos  loisL" 
He  ia  now.  exclusively  known  by  his  Oetavius,  a  dialogue 
oh  Christianity  between  the.  pagan.  CaBcilius  Natalia  3  and 
the  CHiristian  Octavitis  Januariusj  a  provincial  lolicitbr, 
the  friend  and  f eUoW-studeht  of  the  -author.  •  The  scene  is 
pleasantly  and  graphically  laid  on  the  beach  at  Ostia  oa  a 
holiday .  afternoon,  and  the  discussion  is  represented  as 
arising  out  of  the  homage  paid  by  Caeciiius,  in  passing;  to 
the  image  of  Serapis.  His  arguments  for  paganism,  which 
proceed  pertly  upon  agnostic  grounds,'  partly  upon  the 
inexpediency  of  disturbing  long-established  religious  beliefs, 
partly  upon  the  known  Ifeant  of  culture  in  Christians,  the 
allied  indecency  of  their  worship,  and  the  inherent 
absurdity  of  their  doctrines,  are  taken  up  seriatim  by 
Octavius,  with  the  result  that  the  assaihint  is  convinced, 
postponing^  however,  the  discussion 'of  some  things  neces* 
sary.  for  perfect  instruction  to  a  futtu'e  occasion.  The  form 
of  the  dialogue,  modelled  on  the  J)e  Ifatura  J)ecrumB,nd 
Dt  Divinaiione  of  Cicero,  shows  much  care  and  ability,  aiid 
its  style  is  on  the  whole  both  vigorous  and  elegant  if  at 
times  not  exempt  from  sbmething  of  the  affectations  ol  the 
age.  If  the  doctrines  of  the  Divine  unity,  the  resurrection, 
and  future  rewards  and  punishments  be  left  out  of  account, 
the  work,  has  less  the  character  of  an  exposition  4>f 
Christianity  than  of  ^  philosophical  and  ethical  polemic 
against  the  absurdities  of  crass  polytheism.  Christology 
and.  the  other  .'metaphysics  ^  of  distinctively  .Christian 
theology '  are  entirely  passed  '  over,  and  the  '  canonical 
ScriptureS/are  not  quoted,  hardly  even  alluded  to.' 

-  Tho  Oclavius  is  admittedly  earlier  than  Cyprian's  Jk  IdoUntm 
VanitaUf  vrhick  borrows  from  at ;  how  much  earlier  can  be  deter- 
mined only  by  fettling  the  relation  in  which  it  stands  to  Tertullian's 
ApologetieUm.  The  argument  for  the  priority  of  Uinucius  haa 
been  most  exhaustircl^  set  forth  by  Ebert  ("Tertyllians  Yerhiilt- 
niss  zu  Minucius  Felix/'  in  toL  r.  of  the  philologico-historical 
series  in  Abhandl.  d.  JCSnig.  Sdehs.  GcacUaeh.  dcr  Wisaenatshaflen^ 
1868),  who  has  been  followed  by  Teuffel  {RSm.  Lit.,  sec  368),  Keinr 
{Ctlstuf  Wdhrt$  WoH,  1873),  Knhn,  and  other  scholars.  Tho 
opposite  view  is  ably  maintained  by  Professor  Salmon  ("llinudiu 
Felix  "  in  Smith's  Diet.  Christ.  Biogr.,  1882).  The  Odavivs  was 
first  printed  (Rome,  1543)  as  the  eighth  book  of  Amobins  Adv. 
Oentes;  Balduinos  (Heidelberg,  15C0)  first  assigned  it  to  its  proper 
author.  There  have  been'  numerous  subsequent  editions,  the  Mst 
being  that  of  Halm  in  the  Corp.  Seriptor.  EceL  lot.  (Vienna,  1867). 
See  Knhn's  monograph,  Ikr  Octaviu*  dc$  Jliwuciju  fdix  (1882). 

MINUET  (Fr.  Menuet,  from"  [pas]  menw),  a  very  giaca- 
ful  kind  of  dance,  consisting  of  a  ooupee,  a  high  step^  and 
a  balance.  Its  invention  is  universally  ascribed  to  the 
inhabitants  of  Poitou.  •  The  melody  begins  with  the  down 
beat,  and  contains  three  crotchets  in  a  bar.  The  music  is 
made  up  of  two  strains,  which,  from  being  repeated,  are 
called  repritet,  each  consisting  of  eight  or  more  biars,  but 
very  rarely  .of  an  odd  number.  Walther  speaks  of  a  minuet 
in  LuUy's  opera  of  Roland,  each  strain  of  which  contains 
ten  ban,  the  sectional  number  being  five, — a*  circumstance 
which  renders  it  very  difficult  to  be  danced;  but  Lolly's 
system  of  phrasing  was  remarkably  irreg^ular.  '  Modern 
instrumental  composers  have  introduced  into  their  sym- 
phonies and  quartette,  Ac.,  minuets  of  rapid  movement 
and  fanciful  character,  followed  by  supplementary  strains 
(called  trios)  ip  a  different  style.  Some  of  these  compost- 
-  tions  bear  but  very  slight  resemblance  to  the  older  &ms  i 
and  many  of  them  b^;in  with  the  third  beat  in  the  bac 
The  &iest  minuets  we  possejBS  are  those  in  Handel's  Samaim 
and  Mozart's  Don  Giovanni, 

MIRABEAU,  HoNORE  Gabbibl  RiQiTKn,*  Coim  »«, 
(17i9-I79lX  one  of  the  greatest  statesmen  and  orators 

*  This  name  occurs  in  six  inscriptions  of  the  years  211-217  found  at 
Coostantins  (Clita).  North  Africa  (C.  /.  L.^  voL  ^"M.  ^T^ 
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Fnne»  has  ever  prodneed,  wis  bom  at  Bignon,  near 
Kemoon,  o&  March  9,  1749.  IL'de  LomWe  has  shown 
that  the  funilj  of  Biqnet  or  Riqaeti  came  enlgiDaUy  from  llie 
little  town  of  ]>igiie^  that  th^  won  wealth  and  mnnidpal 
hononiB  as  merchants  at  Marseillee^  and  that  in  1G70  Jean 
Eiaoeti  bought  the  chateau  and  estate  of  Hirabera,  idiieh 
had  np  to  that  time  belonged  to  the  great  Proren^al  familtj 
of  Banas^  and  took  the  title  of  esquire  a  few  years  later. 
In  1685  Honors  Biqneti  obtained  the  tiUe  of  l^urqms  de 
Mirabean,  and  his  son  Jean  Antoine  brought  honour  to  it. 
He  senred  with  distmetion  through  all  the  later  campaigns 
of  the  reign  of  Louis  XTV^  and  especially  distinguished 
himself  in  1705  at  the  battle  of  Osssano^  where  he  was  so 
severely  Irounded  in  the  neck  that  he  had  ever  after  to  wear 
a  silyer  stock )  yet  he  neTer  rose  aboTe  the  rank  of  colonel, 
owing  to  his  eccentric  habit  of  speaking  unpleasant  truths 
to  his  superiors.  On  retiring  fr^  the  service  he  married 
Frangoise  de  OasteQane^  a  remarkable  woman,  who  long 
survived  him^  and  he  left  at  his  dea^  in  1737,  three  sons 
— Victor,  ICafquis  de  IGrabeau  (see  next  article^  Jean 
Antdne^  BaiUi  de  Mirabeau,  and  Oointe  Louis  Alexandra  de 
Mirabean.  !nie  great  Mirabeau  was  the  elder  surviving 
son  of  ihe'marauis.  When  but  three  years  old  he  had 
a  virident  attack  of  ^confluent  small-pox  which  left  his 
face  for  ever  disfigured,,  and  contributed  not  a  little  to 
noniish  his-  father's  dislike  to  him;  His  early  education 
wasi  conduoted  by  Ladiabeanssitob  father  of  the  better 
knoim  man  of  letten^  after  which,  being  lik )  his  father 
and  grandfather  destined  for  the  army,  then'  the  only 
profession  open  to  young  men  of  family,  he  was  entered 
at  a  pension  militaire  at  Faris»  kept  by  an  Abb4  CShoquart 
Of  this  schod,  whidi  had  Lagrange  for  its  professor  of 
mathematii^  we  haye  an  amusing  account  in  the  life  of 
GilberC  Elliot,  first  earl  of  Minto^  who  with  his  brother 
Hugh,  afterwards  British  minister  at  Beriin,  there  made 
the  acquaintance  of  Mirabean,  an  .acquaintanoe  which 
soon  ripened  into  friendship^  and  to  which  IGrabeaa  in 
later  life  owed  his  introduction  i^to  good  Englidi  society. 
On  leaving  this  school  in  1767  he  received  a  comnussion 
in  the  cavalry  regiment  of  the  Marquis  de'Lamberli  which 
his  grandfather  had  commanded  years  before.  He  at  once 
began  love  makings  and  in  suite  of  his  ugliness  succeeded 
in  winning  the  heart  of  the  lady  to  whom  Hs  colond  was 
attached,  which  led  to  such  scandal  that  his  fatjier  obtained 
a  lettre  de  cachet^  and  the  young  scapegrace  was  imprisoned 
in  the  isle  of  Bh^  The  love  affairs  of  Mirabeau  form 
quite  a  lusiory-by  themselves^  and  a  well-known  history, 
owing  to  the  cel^ri^  of  the  letters  to  Sophie ;  and  the 
behaviour  of  the  marquis  in  perpetually  ^prisoning  his 
son  ii  equally  well  known,  and  as  widely  Uamed.  Tet  it 
may  be  asserted  that  unjtil  the  more  durable  and  more 
reputable  connexion  Irith  Madame  de  Kehra  these  love 
^[nsodes  were  the  most  jdisgracefal  blemishes  in  a  £f e 
otherwise  of  a  to  higher  moral  character  than  has  been 
commonly  supposed.  Ai  to  the  marquis^  his  use  of  lettres 
de  cachet  ia  pwfectly  defensible  on  the  theoty  of  the.exist- 
ence  of  lettres  de  cachet  at  alL  They  were  meant  to  be 
used  (see  LBinas  di  Caghr)  by  heads  of  families  for 
the  con^DCtion  of  their  families^  and  Mirabean,  if  any  son, 
surely  deserved  such  correction.  Further,  they  did  have 
the  eif ect  of  sobering  the  culprit, .and  the  more  creditable 
peri  of  his  life  did  not  begif  till  he  left  Vincennea, 
Mirabeau,  it  may  be  remarked,  at  onoe^  was  not  a  states- 
man of  tiie  Alcibiades  type^  and  he  did  not  develop  his 
great  qualities  of  mind  and  character  until  his  youthful 
excesses  were  over.  Theee  will  be  passed  over  as  rapidly 
as  possible^  for  it  was  not  till  1781  that  the  qualities  which 
made  him  great  began  to  appear. 

On  being  released  from  his  first  imprisonment,  the  young 
eountb  who  had  always  intended  to  continue  his  military 


career,  obtained  leave  to  accompany  as  a  volunteer  the 
French. expedition  which  was  to  effect  the  reduction  of 
Corsica.  The  conquest  was  one  of  sheer  numerical 
strength,  for  the  .whole  population  was  on  the  side  of 
FMi,  and  Mirabeau,  peroeiying  til^e  value  of  public  opinion, 
ii  said  to  have  written  a 'treatise  on  the  oppression  the 
Qenoese  had  formerly  exercised  over  the  island,  which  the 
Qovemment  was  ready  to  publish  had  not  the  Marquis  de 
Mirabeau  thought  fit  to  destroy  it.because  of  its  divergence 
'  from  Us  own  philosophical  and  economical  .views.  For  his 
services  in  Corsica  Mirabeau  was  made  a  captain  of 
dragoons,  though  not  in  any  particular  regiment^  and  on  his 
return  his  father  endeavoured  to  make  use  of  the  literary 
ability  he  had  shown  for  the  advancement  of  his  own 
economical  theories.  He  tried  to  keep  on  good  terms  with 
-his  father,  though  he  could  not  advocate  Jl  his  ideas,  and 
even  went  so  &  in  1772  as  to  marry  a  rich  heiress,  a 
daughter  of  the  Marquis  de  Marignane,  whose  alliance  his 
father  had  procured  for  him.  He  did  not  live  happily 
with  her,  and  in  1774  was  ordered  into  semi-exile  in  the 
country,  at  Us  father's  request,  where  he  wrote  his  earliest 
extant  work,  the  FsatU  tur  te  DetpoHtme,  His  violent  dis- 
position now  led  him  to  quarrel  with  a  country  gentleman 
who  had  insulted  his  sister,  and  his  semi-exile  was  changed 
by  lettre  de  cachet  into  imprisonment  in  the  CShateau  d'll 
In  1775  he  was  removed  to  the  castle  of  Joux,  to  which, 
however,  he  was  not  very  cloeely  confined,  having  full 
leave  to  visit  in  the  town  of  Pontarlier.  Here  he  met 
Marie  Thertee  de  Monnier,  his  SopUe  as  he  called  her,  a 
married  woman,  for  whom  he  jsonceived  a  violent  passion. 
Of  his  behaviour  nothing  too  strong  can  'be  said :  he  was 
introduced  into  the  house  as  a  friend,  and  betrayed  his 
trust  by  inducing  Madame  de  Monnier  to  fall  in  love  with 
him,  and  all  his  excuses  about  overwhehning  passion  only 
make  his  conduct  more  despicable.  The  affair  ended  by  hu 
escaping  to  Switserland,-  where  SopUe  joined  him ;  they 
then  went  to  Holhmd,  where  he  lived  by  hack-work  for  the 
boolJeDers  ;'^meanwhile*Mirabeau  had  been  condemned  to 
death  at  Pontarlier  for  rapt  ei  vol,  of  wUch  he  was  certainly 
not  gmlty,  as  Sophie  had  followed'him  of  her  own  accord, 
and  in  May  1777  he  was  seised  by  the  French  police^  and 
imprisoned  by  a  lettre  de  cachet  in  the  castle  bf  Vincennes. 
There  he  remained  three  years  and  a  hal^  and  with  his 
release  ends  the  first  and  most  disgraceful  period  of  his  life. 
During  his  imprisonment  he  seems  to  have  learnt  to  control 
his  passions  fh>m  their  very  exhaustion;  for  the  early  part 
of  his  confinement  is  marked  by  the  indecent  letters  to 
Sophie  (first  published  in  1793),  and  the  obscene  Erotica 
JB&liom  and  Ma  Cimvenum,  while  to  the  later  months 
belooge  his  first  political  work  of  any  value^  the  Ldtret 
d$  CaektU  The  S99ai  mar  te  DetpcHeme  was  an  ordinary 
but  at  times  eloquent  declamation,  showing  in  its  illustra- 
tions a  wide  miscellaneous  knowledge  of  history,  but  the 
LeUrti  d$  Caeh€i  exUbits  a  more  accurate  knowledge  of 
Frendi  constitutiohal  history  skilfully  applied  to  an 
attempt  to  show  that  an  existing  actual  grievance  was  not 
oalj  phiios^Ucally  uiyust  but  constitutionally  illegal..  It 
shows,  though  still  in  rather  a  diffuse  and  declamatory 
form,  that  application  of  wide  historical  knowledge^  keen 
philosopUcal  perception,  and  genuine  eloqnenc«(  to  a 
practical  purpose  which  was  l£d  great  ehmctetiBtic  of 
kirabeau,  both  as  a  political  thinker  and  as  a  statesman. 

With  his  release  from  Vincennes  l/egins  the  second  period 
of  Mirabeau's  life.  He  found  that  his  SopUe  was  an  ideal- 
ised version  of  a  rather  common  and  ill-educated  woman, 
and  she  speedily  consoled  herself  with  the  affection  of  a 
young  officer,,  after  whose  death  she  committed  suidde. 
Mirabeiiu  first  set  to  i^ork  to  get  the  sentence  of  death  still 
li^wgiwg  over  ^iTH  reversed,  and  by  his  eloquence  not  only 
succeeded  but  got  M.  de  Monnier  condemned  in  the  costs  of 
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the  whole  law  proceedings.  From  Pontarlier  he  went  to 
Aiz,  where  he  claimed  the  court's  order  that  his  wife  should 
return  to  him.  She  naturally  objected,  but  his  eloquence 
would  have  won  his  case,  even  against  Portalis,  the  leader 
of  the  Aiz  bar,  had  he  not  in  his  excitement  accused  his 
wife  of  infidelity,  on  which  the* court  pronounced,  a  decree 
of  separation.  He  then  with  his  usual  impetuosity  inter- 
vened in  the  suit  pending  between  his  father  and  mother 
before  the  parlement  of  Paris,  and  so  violently  attacked 
the  ruling  powers  that  he  had  to  leave  France  and  again  go 
to  Holland,  and  try  to  live  by  literary  work.  About  this 
time  began  his  connexion  wiUi  Madame  de  Nehra,  which 
sweetened  the  ensuing  years  of  toil  and  brought  out  the 
better  points  of  lus  character.  She  was  the  daughter  of 
Zwier  van  Haren,  a  Dutch  statesman  and  political  writer, 
and  was  a  woman  of  a  far  higher  type  than  Sophie,  more 
educated,  more  .refined,  and  more  capable  of  appreciating 
Mirabeau's  good  points  and  helping  him  to  control  his 
passions.  With  her'the  lion  became  a  lamb,  and  his  life 
was  strengthened  By  the  love  of  his  petite  hordes  Madame 
de  Nehra,  her  baby  son,  afterwards  Lucas  de  Montigny, 
and  his  little  dog-  Chioo.  After  a  period  of  work  in 
Holland  he  betook  himself  to  England,  where  his  treatise  on 
Lettret  de  Caeket  had  been  much  admired,,  and  where  he  ' 
was  soon  admitted  into  the  beat  Whig  literary  and  political 
society  of  London,  through  his  old  schoolfellow  Gilbert  Elliot, 
who  had  nav  inherited  his  father's  baronetcy  and  estates, 
and  beca^ne  a  leading  Whig  member  of  parUament  Sir 
Gilbert  thtroduoed  him  freely,  but  of  all  his  English  friends 
none  seem  to  have  been  so  intimate  with  him  as  Lord  Lana- 
downe,  and  Mr  (afterwards  Sir  Samuel)  Romilly.  The 
latter  became  particularly  attached  to  him,  and  really 
understood  his  character ;  and  it  is  strange  that  his  remarks 
upon  Mirabeau  in -the  fragment  of  autobiography  which 
he  left,  and  Mirabeau's  letters  to  him,  should  have  been 
neglected  by  French  writers.  Romilly  was  introduced  to 
Mirabeau  "By  Dlvemois,  and  readily  undertook  to  translate 
the  Considerations  on  the  Order  of  Cincinnatus,  *  Romilly 
writes  thus'  of 'him  in  hiff  autobiography  : — 

"The  count  iras  difficult  enouj^h  to  please  ;  he  was  efficiently 
impresMd  with  the  beauties  of  the  original:  He  went  over  every 
part  of  the  translation  with  ihe,  obeenred  on  every  passage  in  which 
lustloe  vas  not  done,  to  the  thought  or  the  foroe  Jot  the  expression 
lost,  and  made  many  useful  ^criticisms.  Durinff  this  occupation 
we  had  occasion  to  see  one  another  often,  and  oecame  very  inti- 
mate ;  and«  as  he  had  read  much,  had  seen  a  great  deal  of  the  world, 
iras  acQuainied  with  all  the  most  distinguished  persons  who  at  that 
time  aaorned  either  the  roval  court  or  the  republic  of  letters-  in 
France,  had  a  great  knowlea^  of  French  and  Italian  literature,  and 
poeseseed  very  |;ood  taste,  his  conversation  was  extremely  interest- 
ing and  not  a  httle  instructive.  -I  had  such  frequent  opportunities 
of  seeing  him  at  this  time,  and  afterwards  at  a  much  more  import- 
ant period  of  his  life,  that  I  think  hia  character  was  well  known 
to  me.  I  doubt  whether  Jit  has  been  so  well  known  to  the  world, 
and  I  am  convinced  that  groat  ii^ustice  has  been  done  him.  This, 
indeed,  is  not  surprising,  when  one  considers  that,  from  the  first 
moment  of  his  entering  upon  the  career  of  an  author,  he  had  been 
altogether  indifferent  how  numerous  or  how  powerful  might  be  the 
enemies  he  should  provoke.''  His  vanity  was  certainly  excessive ;  ' 
but  I  have  no  doubt  that,  in  his  public  conduct  as  woll.  as  in  his 
writines,  ho  was  desirous  of  doing  good,  that  his  ambition  was  of 
the  noolest  kind,  and  that  he  proixMod  to  himself  the  noblest  ends. 
He  was,  however,  like  many  of  his  countrymen,  who  wore  active  in 
the'  calamitous  Kevolution  which  afterwards  took  place,  not  suffi- 
ciently scrupulous  about  the  means  by  which  those  ends  were  to  be. 
accomplished.  He  indeed  to  some  degree  professed  this ;  .and  more 
than  once  I  Iiave  heard  him  say  that  ther»were  occasions  upon' 
which  'la  petite  morale  <tait  ennemie  de  la  grands.'  It  ia  not  sur- 
prising that  with  such  maxims  as  these  in  nis  mouth,  unguarded 
in  his  expressions,  and  careless  of  his  reputation,  he  should  have 
afforded  room  for  the  circulation  of  manv  stories  to  his  disadvan- 
tage. Violent,  impetuous,  conscious  of  the  snporioritj  of  -his 
talents,  and  the  declared  enem j  and  denonifoer  of  every  spedies  of 
tyranny  and  oppreesion,  he  could  not'  (ail.  to  shock  the  prejudices, 
to  oppose  the  interests,  to  excite  the  jealousy,  andto  wound  the 
pride  of  many  descriptions  of  persons.  A  mode  of  refuting  his 
works,  open  to  the  baseat  and  vilest  of  mankind,  was  to  represent 


klm  as  a  monster  of  vloe  and  prolUgaoy.  A  aoandal  onoe  ssf  on 
foot  is  strengthened  and  propagated  by  many,  who  have  no  malic* 
against  the  object  of  it  They  delight  to  talk  of  what  is  extraordi' 
nary ;  and  what  movo  extraordinary  than  a  person  so  admirable  for 
his  talents  and  so  contemptible  for  his  conduct,  professing  in  hia 
writings  prinoiplea  so  exoellent  and  in  all  the  offices  of  puhlio  and 
private  hTe  putting  in  practice  those  which  aia  so  detestabla  t  I 
indeed  possessed  demonstrative  evidence  of  the  falsehood  of  soma  of 
the  anecdotes  which  by  men  of  high  character  were  related  to  his 
pr^ndioe."— Xi^d  <^  Sir  S.  Romilly^  vol  L  p.  M. 

This  luminous  judgment,  the  best  that  is  extant  on  the 
•character  of  Mirabeau,  deserved  to  be 'quoted  at  length  ;  it 
must  be  noted  that  it  was  writteft  by  a  man  of  acknow- 
lodged  purity  of  Ufe^  who  admired  Mirabeau  in  early  life^ 
not  when  he  was  a  statesman,  but  when  he  was  only  a 
struggling  literary  man.  Tlds  dose  association  with 
Romilly,  and  his  friends  Baynes,  Trail,  and  Wilson,  does 
credit  to  Mirabeau,  and  must  have  helped  that  moral 
revolution  against  his  passions  which  was  passing  within 
him.  He  was  a  warm  friend,  and  first  made  Romilly 
acquainted  with  Lord  Lansdowne,  and  tried  to  get  him  a 
seat  in  parliament  Lord  Lansdowne  was  himself  an 
extraordinary  man,  and  the  first  of  the  new  Whigs  might 
well  feel  sympathy  with  the  statesman  of  the  French 
Revolution.  The  Considerations  sur  Pordre  de  Cincinnatus 
which  Romilly  translated  was  the  only  important  work 
Mirabeau  wrote  in  the  year  1785,  and  it  is  a  good  speci- 
men of  his  method.  He  had  read  a  pamphlet  published  m 
America  attacking  the  proposed  order,  which  was  to  form 
a  bond  of  association  between  the  officers  who  had  fought 
in  the  American  War  of  Independence  against  England ; 
the  arguments  struck  him  as  true  and  valuable^  bo  he 
rearranged  them  in  his  own  fashion,  and  rewrote  them  in 
hia  own  oratorical  style.  He  soon  found  such  work  not 
sufficiently  remunorative  to  keep  his  "petite  horde"  in 
ooMifort,  and  then  turned  his  thoughts  to  employment  from 
the  French  foreign  office  either  in  writing  or  in  diplomacy. 
He  first  sent  Madame  de  Kehra  to  Paris  to  make  his  peace 
with  the  atithoritieB,  in  which  she  was  completely  successful, 
and  then  returned  himself,  hoping  to  get  employment 
through  an  old  literary  collaborateur  of*  his,  Duriv^  who 
was  at  this  time  director  of  the  finances  of  tJie  department 
of  foreign  affairs.  One  of  the  functions  of  this  official  was 
to  sub^dise  political  pamphleteers,  and  -Mirabeau  had 
hoped  to  be  BO  employed,  but  he  ruined  his  chances  by  a 
series  of  financial  works.  On  his  return  to  Paris  he  had 
become  acquainted  with,  davi^res,  a  Qenevese  exile,  who 
was  minister  of  finance  during  the  Bevolution,  and  who 
now  introduced  him  to  a  banker  named  Pandiaud.  From 
them  he  heard  plenty  of  abuse  of  stock-jobbing,  and  seixing 
their  ideas  he  b^n  to  regard  stock-jobbing,  or  agiotage,  as 
the  BO^irce  of  all  evil,  and  to  attack  in  his  usual  vehement 
style. the  Banque  de  St  CSiarles  and  the  Compagnie  dee 
Eaux.  ,lliis  was  at  least  disinterested  on  his  part,  for, 
while  his  supporters  were  poor,  ^  bankers  he  attacked 
were  rich,  and  would  gladly  have  bought  his  silence ;  but 
Mirabeau,  though  ever  ready  to  take  money  for  what  he 
wrote,  never  sold  his  opinions,  or  wrote  whkt  he  did  not 
really  believe.  The  very  eloquence  of  hiB  style  rests  upon 
the  enthttsiastie  conviction  that  he  himself  ^h»  rights  and 
those  who  differed  from  him  were  stupidly  and  wilfully 
wrong.  Tliis  last  pamphlet  brought  lum  into  a  oontro- 
versy  with  BeaiimarchaiB,  who  certainly  did  not  get  the 
best  of  it,  but  it  lost  him  any  chance  of  literary  employ- 
ment from  Government  However,  his  ability  was  too 
great  to  be  neglected  by  a  great  minister  such  as  M.  de 
Yergennes  undoubtedly  was,  and  after  a  preliminary  toox 
in  the  eariy  spring  of  1786  he  was  despatched  in  Juno 
1786  on  a  secret  mission  to  the  oonrt  of  Prussia,  from 
which  he  retiuned  in  January  1787,  and  of  which  he  garo 
a  full  account  in  his  ffistoire  Secrke  de  la  Cwr  de  Berlin, 
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Tlie  Bontilft  hm  ipent  %i  Berlin  ymt  important  ones  in  the 
histoiT*  of  ProMiat  for  in  ihem  Frederick  the  Great  died. 
Hie  letter*  jiut  mentioned  ekow  dearly  what  Hirabeau  did 
and  what  he  gaw,  and  equally  dearly  how  nnfit  he  was  to 
be  a  diplomatist ;  for,  with  iH  his  knowledge  of  men  and 
his  inflaeoce  over  tiiem,  he  thought  (and  showed  he 
thought)  too  mticfa  of  himself  ever  to  be  able  to  surprise 
their  secret  thoughts  and  intentions.  He  certainly  failed 
to  conciliate  the  new  king  Frederick  William ;  and  thus 
ended  Mirabeau's  one  attempt  at  diplomacy.  During  his 
Journey  he  had  made  the  acquaintance  of  a  Msjor  Mauiollon, 
whom  he  found  possessed  of  a  great  number  of  facts,  and 
statistics  with  regard  to  Prussia ;  these  he  made  use  of  in 
a  great  work  on  Prussia  publiidied  in  1788,  as  Romilly 
says,  to  show  that  he  could  write  more  than,  a  fugitive 
pamphlet  But,  though  his  Ji<marchie  Prusfimfu  ga^e 
Mm  a  general  reputation  for  historical  learning;  he  hi^  in 
this  same  year  lost  a  ch^ce  of  political  employment.  He 
had  offered  himself  as  a  candidate  foe.  the  office  of  secretary 
to  the  Assembly  of  Kotables  which  the  king  had  just  con- 
▼ened,  and  to  bring'  hi»  name»  before  the  public  published 
another  financial  work,  the  Vanoncitiium  d»  F Agiotage, 
dedicated  to  the  king  and  notablei^  which  abounded  in 
such  violent  diatribes  that  he  not  only  lost  his  election,  but 
was  obliged  to  retire  to  Tongres ;  and  he  further  injured  his 
prospects  by  publishing  the  reports  he  had  sent  in  during 
his  secret  mission  at  Berlin.  But  1789  was  at  hand;  the 
states-general  was  summoned;  Mirabeau's  period  of  pro- 
bation was  over,  and  he  was  at  last  to  have  that  oppor- 
tunity of  showing  his  great  qualities  both  as  statesman 
and  orator  on  a  worthy  arena. 

On  hearing  of  the  king's  determination  to  summon 
the  states-general,  Hirabeau  started  for  Provence,  and 
offered  to  assist  at  the  preliminary  conference  of  the 
noblesse  of  his  district,  lliey  rejected  him ;  he  appealed 
to  the  /Mrs  iiatf  and  was  returned  both  for  Aiz  and  for 
'Marseilles.  He  elected  to  sit  for  the  former  city,  and  was 
present  at  the  opei^ing  of  the  states-general  on  May  4, 
1789.  From  this  time  the  record  of  Mirabeau's  life  forms 
the  best  history  of  the  first  two  years  of  the  Constituent 
Assembly,  for  at  every  important  crisis  his  voice  is  to  be 
heard,  though  his  advice  was  not  always  followed.  It  is 
impossible  here  to  detail  minutely  the  history  of  these  two 
eventful  years;  it  will  be  rather  advisable  to  try  and 
analyse  the  manner  in  which  Mirabeau  regarded  passing 
events,  and  then  show  how  his  policy  justifies  our  analysis. 

Mirabeau  possessed  at  the  same  time  great  logical 
acuteness  and  most  passionate  enthusiaam ;  he  was  there- 
fore both  a  statesman  and  an  orator,  and  the  interest  of 
the  last  two  years  of  his  life  lies  mainly  in  the  gradual  but 
decided  victory  of  the  statesmanlike  and  practical  over  the 
impulsive  and  oratorical  qualities.  From  ^the  beginning 
Mirabeau  recognised  that  government  exists  in  order  that 
the  balk  of  the  population  may  pursue  their  daily  work  in 
peace  and  quiet,  and  that  for  a  Government  to  be  successful 
it  must  be  strong.  In  this  practical  view  of  the  need  of  a 
strong  ezecutive'lies  one  of  Mirabeau's  greatest  titles  to  the 
name  of  statesman.  At  the  same  time  he  thoroughly  com- 
prehended that  for  a  Government  to  be  strong  it  must  be 
in  harmony  with  the  wishes  of  the  majority  of  the  people, 
and  that  the  political  system  of  •  Louis  XIV.  was  now  fall- 
ing for  lack  of  this.  He  had  carefully  studied  the  English 
constitution  in  England  under  the  guidance  of  such  men 
as  Lord  Lansdowne,  Sir  Gilbert  Elliot,  and  Romilly,  and 
appreciated  it  with  the  wise  approval  of  its  powers  of  ex- 
pansion which  characterized  the  new  Whign,  and  not  with 
the  blind  admiration  of  Burke.  'He  understood  the  key- 
notes* of  the  practical  success  of  the  English  constitution 
to  be  the  irresponsibility  of  the  king;  the  solidarity  of  the 
ministers,  and  the  selection  of  the  executive  from  among 


the  minority  of  the  rei»esentatives  of  the  country;  and  he 
hoped  to  establish  4n  France  a  system  similar  in  principle, 
but  without  any  slavish  imitation  of  the  detaik  of  the 
English  constitution. 

£i  the  first  stage  of  the  history  of  the  states-general 
Mirabeau's  part  was  very  great.  He  was  soon  recognized 
as  a  leader,  to  the  chagrin  of  Mounier,  because  he  always 
knew  his  own  mind,  and  was  prompt  at  emergencies.  To 
him  is  to.be  attributed  the  succcsssful  consolidation  of  the 
National  Assembly,  its  continuance  in  spite  of  De  Brezd  and 
the  carpenters,  and  the  address  to  the  king  for  the  with- 
drawal of  the  troops  assembled  by  De  Broglie.  'When  the 
taking  of  the  Bastille  -had  Assured  the  success  of  the 
Revolution,  he  was  the  one  man  who  warned  the  Assembly 
of  the  futility  of  passing  fine-sounding  decrees  and  the 
necessity  for  acting.  He  declared  that  the  famous  night 
of  Aug[ust  4  was  but  an  orgy,  giving  t^e  people  an 
immense  -theoretical  liberty  while  not  assisting  them  to 
practical  freedom,  and  overthrowing  the  old  regime  before 
a  new  one  could  be  constituted.  Still  more  did  he  bhow 
his  foresiffht  when,  he  attacked  the  dilatory  behaviour  of 
the  Assenably,  which  led  in  the  catastrophes  of  the  5th  and 
6th  October.  He  implored  the  Assembly  to  (strijce  while 
the  iron  was  hot,  and  at  ofice  solve  in  a  practiced  manner 
the  difficult  problems  presented  by  the  .  abolition  of 
feudalism.  But  the  Assembly  consisted  of  men  inexperi- 
enced in  practical  politicsj  who  dreamed  of  drawing  up  an 
ideal  constitution  preluded  by  a  declaration  of  rights  in 
imitation  of  the  Americans;  and  for  two  months  the 
Assembly  discussed  in  what  words  the  declaration  should 
be  expressed,  while  the  country. was  in  a  state  of  anarchy, 
declaring  old  laws  and  customn  abolished  and  having  no 
new  ones  to  obey  or  follow^  disowning  the  old  .adminis- 
trative j^stem  and  having  no  new  one  yet  instituted^  while 
Paris  was  starving  and  turbulent,  and  the  queen  and  her 
friends  planning  a  counter-revolution.  The  result  of  these 
twb  months'  theorizing  was  the  march  of  the  women  to 
Yersailles,  and  the  transfer  of  the  king  to  Paris.  Mirabeau 
now  saw  clearly  that  his  eloquence  would  not  enable  him 
to  guide  the  Assembly  by  himself,  and  that  he  must  there- 
fore try  to  get  some  support  He  wished  io  establish,  a 
strong  ministry,  wMch  should  be  responsible  like  an 
English  ministry,  but  to  an  assembly  chosen  to  represent 
the  people  of  France  better  than  tiie  English  House  of 
Commons  then  represented  England.  He  first  thought  of 
becoming  a  minister  at  a  very  early  date^  if  we  may  believe 
a  story  contained  in  the  MenudrtM  of  the  Duchessc 
d'Abrantes,  to  the  effect  that  in  May  1789  the  queen  tried 
to  bribe  him,  but  that  he  refused  to  be  bribed  to  silence, 
and  expressed  his  wish  to  be  a  minister.  The  indignation 
with  which  the  queen  repelled  the  idea  may  have  been 
the  cause  of  his  thinking  of  the  Duo  d'Orleans  as  a  possible 
constitutional  king,  because  his  title  would  of  necessity  be 
parliamentary.  But  the  weakness  of  Orleans  was  too 
palpable^  and  in  a  famous  remark  Mirabeau  expressed  his 
utter  contempt  for  him.  He  also  attempted  to  form  an 
alliance- IBvlth.  lAfayette,  but  the  general  was  as  vain  and 
as  obstinate  as  Mirabeau  himself,  and  had  his  own  theories 
about  a  new  French  constitution.  Mirabeau  tried  for  a 
time,  too^  to  act  with  Necker,  and  obtained  the  sanction  of 
the  Assembly  to  Keeker's  financial  -scheme,  not  because  it 
was  good,  but.  because,  as  he  said,  *'  no  other  plan  was 
before  them,,  and  something  must  be  done." 

Hitherto  weight  has  been  laid  on  the  practical  side  of 
Mirabeau's  political  genius ;  his  ideas  with  regard  to  tlie 
Revolution  after  the  5th  and  6th  October  must  now  be 
examined,  and  this  can  be  done  at  length,  thanks  to  the 
publication  of  Mirabeau's  correspondence  with  La  March,  a 
study  of  which  is.  indispensable  for  any  correct  knowledge 
of  the  history  of  ihe  Revolution  between' 1789  and  JL  7 1^1. 
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Tbid  Oomte  da  la  Marck  wasaFlemuli  lord  of  the  house  of 
Aremborg^  whd  had  been  propiietaiy -colonel  of  a  regiment 
in  the  senrice  of  France;  he  uraa  a  dose  friend  of  th^ 
queen,  and  had  been  elected  a  member  of  the  statesr 
generaL  His  acquaintance  with  Mirabeau,  commenced  in 
1788,  ripened  during  the  following,  year  into  a  friendship, 
which  La  Harck  hoped  to  turn  to  the  advantage  o^  the 
court  After  the  events  of  the  5th  and  6th  of  October  he 
consulted  Mirabeau  as  to  what  measures  the  king  ought  to 
take^  and  Mirabeau,  delighted  at  the  x>pportunit7,  drew  up 
an  admirable  state-paper,  which  was  presented  to  the  king 
by  Monsieur,  afterwards  Louis  XYIIL  The  whole  of  ihis 
Memoire  should  be  read  to  get  an  adequate  idea  of  Mira- 
beau's  genius  for  politics ;  here  it  must  be  merely  sum- 
marized. 

The  msln  poutioii  is  thst  the  kinff  Is  not  free  in  Paris ;  he  must 
therefore  leave  Paria  and  appeal  to  France.  "  Paris  n'en  vent  que 
I'argent;  lee  provinces  demandent  dea  lois."  Bnt  where  mtbrt  the 
kinf  go t  "Se  retirer  k  Hets  on  sor  toate  autre  Ihmti^  serait 
declarer  la gnerre  k  la  nation  etabdiqaer  le  trOne.  Un  roi  qui  est  k 
seole  aaav^garde  de  son  penple  ne  xuit  point  devant  son  peuple  ; 
il  Is  prend  pour  joge  de  sa  condoite  et  de  see  principes."  De  must 
Uien  go  towards  the  interior  of  France  to  a  provincial  capital,  bept 
of  all  to  Ro^en,  and  there  he  most  appeal  to  the  people  and  snmmon 
a  grest  convention.  It  wonld  be  mm  to  appeal  to  the  noblesse^  as 
the  queen  advised  t  "  un  corps  de  noblesse  n'est  point  une  ann^ 
qui  putsse  combattre.**  Wnen  this  ^peat  rfwnvention  met,  the 
king  must  show  himself  ready  to  reoo^puse  that  great  changes  have 
taken  phuse,  that  feudalism  and  absolutism  have  for  ever  disappeared, 
and  tiiat  a  new  relation  between  king  and  people  has  arisen,  which 
must*  be  IMHj  obeerved  on  both  sides  for  the  future.  "  II  est 
certain,  d'aiUours,  qu'ilt«it  une  ^^ande  revolution  pour  sanver  le 
rojaumeb  que  la  nation  a.  dee  droits,  qu'elle  est  en  ehemin  de  les 
recouvrer  tons,  et  qu'il  laut  non  seulement  les  ritablir,  mais  les  con- 
solider."  To  establish  this  new  constitutional  position  between 
king  an4  people  would  not  be  difficult,  because  *'  rindivisibaite  du 
monarquie  et  dn  peuple  est  dans  le  ooour  de  tons  les  Fran9ais  ;  U 
isnt  qu  eUe  exlsta  dans  raotion  et  le  pouvQir." 

Such  was  Mirabeau's  programme,  which  he  never 
diverged  from,  .but  which  was  far  too  statesmanlike  to  be 
understood  by  the  poor  king^  and  far  too  positive  as  to  the 
altered  condition  of  the  monarchy  to  be  palatable  to  the 
queen.  Mirabeau  followed  up  his.if^fl^o^  by  a  scheme 
<^  a  gre&t  ministry  to  contain  all  men  of  mark, — ^Necker 
as  prime  minister,  "  to  render  him  as  powerless  as  he  is 
incapable^  and  yet  preserve  his  popularity  for  the  king;'' 
the  archl^op  of  Bordeaux,  the  Duo  de  Jiianoourti  the  Duo 
de  la  Rochefoucauld,  La  Marck,  Talleyrand  bishop  of 
Autun  at  the  finances,  Mirabeau  ^without  portfolio^  Target 
mayor  of  Fans,  'Lafayette  generaliuimo  to  reform  Sie 
army,  S^gur  (foreign  affiiirs),  Mounier,  and  Chapelier.  This 
sd^eme  got  noisept  abroad,  and  was  ruined  by  a  dedree  of 
the  Assepibly  of  November  7, 1789,  that  no  member' of  the 
Assembly  could  become  a  minister ;  this  decree  destroyed 
any  chance  of  that' necessary  harmony  between  the  mimstry 
and  the  minority  of  the  representatives  of  the  nation  exist- 
ing in  England,  an4  so  at  onoa  overthrew  Mirabeau's  present 
hopes  and  any  chance  of  the  permanence  of  the  constitution 
then  being  devised.  Tha  queen  utterly  refused  to. take 
Mirabeau's  counsel,  and  Xa  Marck  left  Paris.  However, 
in  April  1790  he  was  suildenly  recalled  by  the  Oomte  de 
Mercy-Argenteau,  the  Austrian  ambasjMidor  at  T^xui  and 
the  queen's  most  trustecl  politicaL  adviser,  and  from  this 
time  to  Mirabeau's  death  he  became  the  medium  of  almost 
daily  communications  between  the  latter  and  the  queen« 
Mirabeau  at  first  attempted  again  to  make  an  alli&noe  with 
Lafayette  by  a  letter  in  which  he  says,  **  Les  Bamave^  lea 
Duport^les  Lameth  ne  vous  fatiguent  plus  de  leur  active 
inaction  >  on  singe  longtemps  radresse^  non  pas  la  force." 
But  it  wak  useless  to  appeal  to  Lafayette;  he  was  not  a 
strong  man  hitautol^  and  did  hot  appreciate  "  la  force "  in 
othen.  Fronf  the  month  of  May  1790  to  Ids  deaUi  in 
April  1791  Mirabeau  remained  in  clo^  and  suspected*  but 
not  actually  {iioved  connexion  with  the  courts  and  drew 
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up  many  Adnurable  state-papers  for  it  Ia  ntani  ike  epiort 
paid  his  debto;  but  it  ought  never  to  be  said  that  ha  was 
bribed,  for  the  gold  of  the  court  never  made  him  swerve 
from  his  political  principles — never,  for  instance,  made  hini 
a  royalist  He  jegarded  himself  as  a  minister,  though  aa 
unavowed  one,  and  believed  himself  worthy  of  his  hire. 
Undoubtedly  hia  character  would  have  been  more  admirable 
if  he  had  acted  without  court  assistance,  but  it  must  be 
remembered  that  lus  services  deserved  some  reward,  and 
that  by  remaining  at  Paris  as  a  politician  he' had  been 
unable  to  realize  his  patejhial  inheritance.  Before  hia  in- 
fluence on  foreign  policy  is  discussed,  his  behaviour  on 
several  important  points  must  be  noticed.  On  the  great 
question  of  the  veto  he  took  a  practical  Tiew,  and  seeing 
that  the  royal  power  was  already  sufficiently  weakened, 
declared  for  the  king's  absolute  veto^  and  against  the 
compromise  of  the  suspensive  veto.  He  knew  from  his 
English  experiences  that  such  a  veto  would  be  hardly  ever 
used  unless  the  king  felt  the  people  were  on  lus  side^  in 
which  case  it  would  be  a  useful  check  on  the  representativea 
of  the  people^  and  also  that  if  it  "was  used  unjustifiably 
the  power  of  the  purse  possessed  by  the  representatiyea 
and  the  very  constitutional  organization  of  the  pdople 
would,  as  in  England  in  1688^  bring  about  a  bloodleea 
revolution,  and  a  change  in  the  person  entrusted  with  the 
royal  dignity.  He  saw  also  that  much  of  the  inefficiency 
of  the  A^embly  arose  from  the  inexperience  of  the  members, 
and  their  incurable  verbosity ;  so,  to  establish  some  system 
of  rules,  he  got  his  friend  Romilly  to  draw'up  a  detailed 
account  of  the  rules  and  customs  of  the  Kngljah  House  of 
Cknnmonfl^  which  he  tl62xslated  into  French,  but  which  the 
Assembly,  puffed  up  by  a  belief  in  its  own  merits,  refused 
to  use.  On  the  great  subj  ect  o£  peace  and  wai^  he  supported 
the  king's  authority,  and  with  some  success.  "What  was 
the  good  of  an  executive  which  had  no  power  t  Let  it  be 
responsible  to  the  representatives  of  the  nation  by  all 
means ;  but  if  the  representatives  absorbed  all  executive 
power  by  perpetual  interference,  there  would  be  six  hundred 
kings  of  France  instead  of  one,  which  would  hardly  be  % 
change  for  the  better.  Again  Mirabeau  almost  alone  of  the 
Assembly  understood  the  position  of.  t&e  army  pnder  'a 
limited  monarchy.  Ck)ntra]:y  to  the  theorists,  he  held  that 
the  soldier  ceased  to  be  a  citizen  when  he  Wame  a  soldier ; 
he  must  submit  to  be  deprived  of  lus  liberty  to  think  and 
act^  and  must  recognise  that  a  soldier's  first  duty  h 
obedience  "With  such  -sentiments,  it  is  no  wonder  that 
he  approved  of  BouiU^'s  vigorous  conduct  at  Nan<^,  which 
was  the  more  to  his  credit  as  Bouill^  was  the  one  hope  of 
'the  court  influences  opposed  to  him.  Lastly,  in  matters  of 
finance  he  showed  hu  wisdom:  he  attacked  J^ecker'j 
!*  caisse  d'esoompte,"  which  was  to  have  the  whole  control 
of  the  taxes,  as  absorbing  the  Assembly's  power  of  the 
purse ;  and  he  heartily  approved  of  the  system  of  assignati^ 
but  with  the  important  reservation  that  they  should  not 
be  issued  \o  the  extent  of  more .  than  one-half  the  value  of 
the  ktnds  to  be  sold.  This  restriction  vas  not  observed, 
audit  was  solely  the  enormous  overissue  of  assignats  that 
caused  their  great  depreciation  ia  value.. 

.  Of  Miral>eau's  attitude  witii  regard  to  foreign  affain  it 
isneceasaryto  speak  in  more  detail  He  held  it  to  be  just 
that  the  Frendi  people  should  conduct  Uieir  Revolution  aa 
they  would,  and  that  no  foreign  nation  had  any  right  to 
interfere  with  ihem,  so  long  as  they  kept  themselves' strictly 
to  Uieir  own  aflEairs.  Bui  ha  biew  also  that  neighbouring 
nations  lopked  with  unquiet  eyes  jon  the  pro^^ess  of  affairs 
in  France,  that  they  feared  the  influence  of  the  Revolution 
on  their  own  peoples,  and  that  foreign  monarchs  were 
being  prayed  by  the  French  emigrte  to  interfere  on  behalf 
of  the  French  monarchy.  To  prevent  this  interference^  or 
rather  to  gjive  no  pretext  for  it^  ^as  his  guiding  thought  as 
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tofoTttgn  policy.  He  liad  been  elected  a  member  of  the 
comiM  diplomatiqne  of  tha  Afleemblj  in  Jnlj  1790»  and 
became  its  reporter  at  onee^  and  in  this  capacitj  be  was 
able  to  prerent  the  Assembly. from* doing  much  harm  in 
regard  to  foreign  afEairs.  He  Jiad  long  known  Montmorin, 
ih^  foreign  secretary,  and,  as  matters  became  more  strained 
fromihe  complications  with  the  princes  and  ooonts  of  the 
tnipin,  he  entered 'into  daily  communication  with  the 
minister,  adTised  him  on  erery  pointy  and,  whila  dictating 
his  poliqy^  defended  it  in  the  Assembly,  Thns  in  this  parti- 
cular instance  of  the  foreign  office^  for  the  few  months 
befofe  .  Hirabean's  death,  a  .  harmony  was  established 
between  the  minister  and  the  Assembly  through  Mirabean, 
which  checked  for  a  time  the  threatened  approaioh  of  foreign 
intenrention,  and  maintainedihe  honour  <^  France  abroc^ 
Mirabeau's  exertions  in  thi^  respect  are  not  his  smallest 
tiUe  to  the  name,  of  statesman;  and  l|ow  great  a  work  he 
did  is  best  prored  by  the -confusion  which  ensr^  in  this 
department  of  afEairs  upon  his  death. 

For  indeed  in  the  beginning  of  1791  his  death  was  very 
near  J  and  he.  knew  it  to  be  so.  The  wild  excesses  of  his 
youth  and  their  terrible  punishment  had  weakened  his 
strong  constitution,  and  his  parliamentary  .labours  com- 
pleted the  work.  So  surely  did  he  feel  its  approach  that 
lome  time  before  the  end  he  sent  all  his  papers  over  to  his 
old  English  friend  and  achoolf ellow  Sir  Gilbert  Elliot,  who 
kept  them  under  seal  until  claimed  by  Mirabeau's  executors. 
Jh  March  his  illness  was  eyidently  gaining  on  him,  to  his 
great  grie^  -because  he  knew  how  much  depended  on  his 
Ufe,  and  felt  that  he  alone  could  yet  save  France  from  the 
distrust  of  hiv  monarch  and  the  present  reforms,  and 
from  the  foreign  interf erence,  which  would  assuredly  bring 
About  catastrophes  unparalleled  in  the  history  of  the  world. 
On  his  life  hung  the  future  course  of  the  Revolution. 
Every  care  that  science  could  afford  was  given  by  his 
friend  and  physician,  the  famoTis  chemist  Cabanis,  to  whose 
brochure  on  his  last  illness  and  death  the  reader  may  refer. 
Tlie.  people^  whose  faith  in  him  revived  in  spite  of  all 
Bospicions,  when  they  heard  that  he  was  on  his  death-bed, 
kept  the  street  in  which  he  lay  quiet;  but  medical  care, 
the  loving  solicitude  of  friends,  and  the  respect  of  all  the 
people  could  not  save  his  life.  His  vanity  appears  in  its 
most  giganVic  proportions  in  his  last  utterances  during  his 
iDnew;  but  many  of  tiiem  have  something  grand  in  their 
soond^'as  his  last  reported  expression,  when  he  looked  upon 
the  son — "If  he  is  not  Qod,  he  is  at  least  His  cousin- 
german.*  When  he-  could  speak  no  more  he  wrote  with 
a  feeble  hand  th»  on»  word  "dormir,"  and  on  April  2, 
1791,  he  died. 

With  KirsUan  di«d,  it  liu  Unt  said,  the  Uat  hope  of  the  mon- 
srchy;  bat,  with  M«ri«Antoinetts  rapremest  court,  can  it  be  laidthat 
there  oould  ever  hare  been  any  real  hope  for  the  monarchy  I  Had  she 
been  bnt  lea  like  her  imperi6na  mother,  Lonia  vonld  hare  made  a 
constitutional  monarch,  Dnt  her  will  was  aa  itrong  aa  Mirabeau's 
own,  and  the  Bourbon  monarchy  had  to  meet  its  late.     The  subse- 

2uent  events  of  the  Bevolution  justified  Mirabeau's  proffnostications 
1  his  first  m^moire'  of  October  15,  1789.  The  roy J  familj  fled 
towards  ths  German  fh>ntier,  and  fh>m  that  moment  there  sunk  deep 
into  the  hearts  of  the  pcoj^e  not  onlj  of  Paris,  but  of  the  provinces, 
s  oonvietion  thai  the  king  and  queen  were  traitors  to  France,  which 
led  inevitably  to  their  execution.  The  noblesse  and  the  foreign  aid 
on  which  the  queen  relied  proved  but  a  source  of  weakness.  The 
noblesse,  MiraSeau'  had  said,  was  no  army  which  could-  fifht ;  and 
truly  the  army  of  the  emigres  oould  do  nothing  against  revolutionary 
Trsaos  in  snns.  The  intervention  of  foreign  aid  only  sealed,  the 
king^s  &t8^'  and  forwarded  the  progress  of  the  Revolution,  not  in"  a 
oourse  of  natural  dsvelopment^  but  to  the  terrible  reeouroe  of  the' 
Beiffn  of  Terror.  With  regard  to  tiie  Assemblytoo,  snd  its  eonsti< 
tution,  Mirabeau  had  shown*  his  fbrssiffht  The 
1791,  excellent  as  it  was  on  paper,  ana  m 
statei  did  not  deal  adequately  with  the  great 
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1791,  excellent  as  it  was  on  paper,  ana  well  adapted  to  an  ideal 
statSb  did  not  deal  adequatelv  with  the  great  problems  of  the  time 
in  Trance,  and  by  its  ridiculous  weakening  of  the  executive  was 
unsuited  to  a  modern  state.  Surely  if  events  ever  proved  a  man's 
Dolitical  sagacity,  the  history  of  the  French  Bevolution  proved 


A  few  words  must  b«  added  on  Mirabeau's  manner  of  work  and 
his  oharacter. 

Ko  man  ever  so  thoroughly  used  other  men's  work,  and  yet 
made  it  all  seem  his  own.  "  Je  prends  mon  bien  oil  je  le  trouve  ** 
is  ss  true  of  him  as  of  Molifcre.  His  first  literary  work,  except 
the  bombastlo  but  eloquent  Satai  tur  U  DttpoCitmd,  was  a  transla- 
tion of  Watson's  Fhiltp  II„  aoooraplished  in  Holland  with  the 
help  of  Duxival ;  his  Contidirationt  tur  Fordre  ds  C{neinneUu$  was 
based  on  an  American  pamphlet,  and  the  notes  4o  it  were  eon- 
tributed  by  Target ;  while  his  financial  writings  were  all  sngg^tod 
by  the  Oeneveee  exile  CSaviteee.  During  the  Revrjntion  he  reoeiTsd 
yet  more  help;  men  were  proud  to  Itbour  for  him,  and  did  not 
murmur  because  he  abeorbed  all  the  credit  azid  fame.  Dumont, 
Claviirea,  Durovera^,  Pellenc^  Lamourette,  and  Beybas  were  bal  a 
few  of  the  nfoet  distingnlihed  of  his  eoUaborr.tora.  Dumont  was  a 
Oeneveee  ezHe,  and  an  old  friend  of  RomlUj's,  who  willingly  prepared 
for  him  thoae  famous  addreesee  which  Minbeau  used  to  make  the 
Assembly  psss  by  sudden  bursts  of  eloquer.t  declamation';  Claviires 
and  Duroveray  helped  him  In  finance,  and  not  only  worked  out  his 
figurei^  but  even  wrote  hli  financial  discourses.  Fellone  was  his 
'  seeretsjnr,  and  wrots  the  speechee  on  the  soods  of  the  clergy  snd  the 
right  of  making  peace,  and  even  the  Ahhi  Lamourette  wrote  the 
speeches  on  the  civil  constitution  of  the  clergy.  Beybaz,  whose  por- 
Bonality  hss  onl^  been  revealed  within  these  last  ten  yean,  not  only 
wrote  lor  him  his  iamous  speechee  on  the  assignats,  tne  organisation 
of  the  national  guard,  Jtc.,  which  Mirabeau  read  word  for  word  at  the 
tribune,  but  even  the  posthumous  speech  on  succession  to  eetates 
of  intestates,  which  Talleyrand  read  in  the  Aesemblv  ss  the  last 
work  of  his  d^  fdend.  Tet  neither  the  gold  of  tne  court  nor 
another  man's  tMivicUon  would  make  Mirabeau  aav  what  he  did  not 
himself  believe,  or  do  what  he  did  not  himself  think  right  He 
took  other  men's  labour  as  hu  due,  and  impreeeed  their  words,  of 
which' he  had  sugfreoted  the  underlying  ideas,  with  the  stamp  of 
his  own  individofdity  ;  hli  collaborators  themselves  did  not  com- 
plain,—they  were  but  too  gUd  to  be  of  help  in  the  great  work  of 
controlling  and  forwarding  the  French  Bevolution  through  its 
greatest  Uiinker  and  orator.  True  U  that'  remark  of  Qoethe's 
to  Eokermann,  after  reading  Dumont's  Souv^nin ;  "At  last  the 
wonderful  Mirabeau  becomes  natural  to  us,  while  at  the  aame  time 
the  hero  loeee  nothing  of  his  ffreatneee.     Bome  French  joumalisU 

think  differently The  French  look  upon  Mirabeau  as  their 

Hercules,  and  they  are  perfectly  right  But  they  forget  that  even 
the  CoIoMua  consists  of  individual  parts,  and  that  the  Hercules  of 
sntiquity  iM  a  eoUootive  being— «  gigantic  personification  of  deeds 
done  by  himself  and  by  other*." 

There  was  lomething  gigantic  about  all  Mirabeau's  thoughU  and 
deeds.  The  exeeseee  of  his  youth  were  beyond  all  bounds,  and 
severely  were  they  punished;  his  vanity  was  immense,  but  never 
spoilt  his  Judgment ;  hb  talenti  were  enormous|  but  could  yet 
make  use  of  thoee  of  othera  As  a  sUUsman  his  wisdom  U  indubit- 
sble,  but  bv  no  moans  universally  recognised  in  his  own  country. 
Lovers  of  tne  anei4n  rdgimt  sbuse  ite  moet  formidable  and  logical 
opponent;  believers  in  the  Constituent  Assembly  cannot  be  expected 
to  care  for  the  moet  redoubUble  adverury  of  their  favourite  theorists, 
while  admirers  of  the  republic  of  every  deecription  agree  in  calling 
him  from  hit  connexion  with  the  court  the  traitor  Mirabeau. 
As  an  orator  more  justice  has  been  done  him:  his  eloquence  has 
been  likened  to  that  of  both  Boeeuet  and  YergnUud,  but  it  had 
neither  the  polUh  of  the  old  17th-century  bUhop  nor  th«  flashes  of 
genius  of  the  young  Glrondin.  It  was  rather  parliamentary  oratory 
m  which  he  excelled,  and  his  true  compeers  ars  rather  Burke  and 
Fox  than  any  French  sneakers.  Personally  he  had  that  which 
is  the  trueet  mark  of  nobility  of  mind,  a  power  of  attracting;  love, 
and  winning  faithful  friends.  "I  always  loved  him,"  wntes  Sir 
Gilbert  Elliot  to  his  brother  Hugh ;  and  Bomilly,  who  was  not 
given  to  lavish  praise,  says,  "  I  have  no  doubt.that  in  his  public 
conduct,  as  in  hu  writings,  he  was  desirous  of  doing  good,  that  his 
ambition  was  of  the  noblest  kind,  and  that  he  proposed  to  himself 
the  noblest  ends."  What  more  favourable  judmnent  could  J)e 
passed  on  an  ambitious  man  !  What  finer  epiUph  could.a  sUtee- 
man  deeire  1 

The Uil  edltioD  ef  Mlrsbeaui  werta  U  thel  ynblUhed by^laachsrd' l«  18M. 
la  10  Yolfc,  o«  vhieh  tvo  ocmUIn  hU  (Xinrm  Orateirw,  fromihli  eolleetlon.  how- 
STtr.  near  irf  his  1m  ImporUat  worta,  snd  the  M*martkU  FnutUmHt,  la  4  tpU, 
1T88,  are  omitted.  For  hU  life  conaolt  ^lr«i«Mi«/  MMuUrm  $m- $a  vU  WUrntrt 
0tpHpJ$,  4  Tol».,  XS14,  snd,  vhat  b  of  moat  Imparuaeo,  ifAiM<m  HographipM, 
KU4mtr»^ H  Mf «if«M  4t  MiroUmm icHta par  M-mtrnt, par  iom  pirt^ •?•««''!•'' 
•an  fig  adepti/,  vhleh  was  Unied  by  M.  Loeaa  do  Montlffiiy  l|i  8  Tob.,  PSri^  MJ4. 
t—  alM  Dnmont,  S»ir*M<n  nir  MtroUam.  18SS ;  Dural.  Svifvm'ra  »ar  Jflr«»«i«, 
18« ;  Victor  Bage,  Ai<fa  mr  Mirobamu,  1S84 ;  Mlrabtaifa  Av««f**a.  BretUo. 
ISSti  SehnaMewIn,  M<rmUav  md  tHmt  JW/,  Lelptle.  18S1 ;  Mtrabtam,  a  Iff*  «^' 
tcTf,  London,  184a  Tho  pnblleattoa  of  the  OomtpamdmmM  tntr4  Mtrattam  *t  It 
Comu  *  to  Murdt^  bj  Ad.  Baoonrt,  S  roll.,  1881,  marka  an  opoeh  In  oar  M»ct 
knovlodM  of  Klraboaa  aad  hta  oaraor.  The  moot  n»«f«l  modam  book*  ara  LoaU 
da  Lomdhle,  Lm  Mirab4»u,  18T8,  whkh.  howoTor,  ehlaflj  troattof  Wt  father  and 
enato;  Pb.  Plan.  Un  OMtM-iUtur  4»  Mtrab^au.  1874,  traatlnj  of  R«yb*».  "<» 
thravtag  laflalte  nght  oa  lilrabean*s  mod*  of  work ;  aad,  last!/,  H.  K«7"»°« 
Jfira8M«  *t  to  CouMMtmamU,  ISTH  On  his  oloqaanea  am}  th«  «h*n  J>>«  "^"fr^ 
tora  bad  In  hia  •paachoa,  mo  Aalard,  VAu^wMi*  O^ntWmmU,  1881.  «f  Jj" 
daath  Ma  tha  enrlons  broohnra  of  hit  phjsioUa  Cabaals,  Jtwnai  ^  to  «"«•••« 
«f  <lf  to  mon  /«  Jf(^a^•oa,  Fsrta,  17»L  ^,,,  ,        (H.  H.  ■.) 
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MIRABEAU,  VioroB  RiQxmi,  Mabquw  dm  (1715- 
1789),  himrolf  a  diBtingoiahed  auflior  and  political  eoono- 
mi8t>  but  more  ftmoua  aa  the  father  of  the  great  Mirabean, 
was  bom  at  PertUB  near  the  old  chatean  de  Mirabean  on 
October  4^  1716.    He  was  brought  up  very  sternly  by  hia 
father,  and  in  1729  joined  the  army.  He  took  keenly  to  cam- 
paigning,  but  never  rose  above  the  rank  of  captain,  oimg 
tohU  being  unable  to  get  leave  at  court  to  buy  a  regiment. 
In  1737  he  came  into  the  family  property  on  hia  father'a 
death,  and  apent  aome  pleaaant  years  till  1743  in  literary 
companionship  with  hia  dear  frienda  Vauvenarguea  and 
Lefranc  de  Pompignan,  which  might  have  continued  had 
he  not  auddenly  determined  to  marry— not  for  money,  but 
for  landed  estates.    The  lady  whose  property  he  fancied  was 
Marie  Oenevi&ve,  daughter  of  a  M.  de  Yassan,  a  brigadier  in 
the  army,  and  widow  of  the  Marquis  de  Saulvebosuf,  whom 
he  married  without  previously  seeing  her  on  April  21, 1743. 
While  in  garrison  at  Bordeaux,  Ifirabeau  had  made  the 
acquaintance  of  Montesquieu,  whioh  may  have  made  him 
turn  his  thoughts  to  political  speculations ;  anyhow  it  was 
while  at  leisi^re  after  retiring  from  the  army  that  he  wrote 
his  first  work,  his   Tetiameni   Politique    (1747^    which 
demanded  for  the  prosperity  of  France  a  return  of  the 
French  noblesse  to  their  old  position  in  the  Middle  Ages. 
This  work,  written  under  the  influence  of  the  feudal  ideas 
impressed  upon  him  by  his  father,  was  followed  in  1750 
by  a  book  on  the  Utilite  de*  £taU  Provenciaux^  full  of 
reaUy  wise  considerations  for  local  self-government,  which 
was  pubHshed  anonymously,  and  had  the  honour  of  being 
attributed  to  Montesquieu  himself.     In    1756   Mirabeau 
made  his  first  appearance  as  a  political  economist  by 
the  publication  of  hii   Ami  de*  Hommee  <m    traUS  de 
la  population.     This  work  has  been  often  attributed  to 
the  influence,  and  in  part  even  to  the  pen,  of  Quesnay,  the 
founder  of  the  economical  school  of  the  physiocrats,  but 
was  really   writteh  before  the  marquis  had  made  the 
acquaintance  of  the  physician  of  Madame  de  Pompadour. 
In  1760  he  published  his  Thiorie  de  rimpdt,  in  which  he 
attacked  widi  all  the  vehemence  of  his  son  the  farmers- 
general  of  the  taxes,  who  got  him  imprisoned  for  eight 
days  at  Yincennes,  and  then  exiled  to  his  country  estate  at 
Bignon     At  Bignon  the  school  of   the  physiocrats  was 
retUly  establish^  and  the  marquis  surrounded  himself 
with  devotees,  and  eventually  in  1765  bought  the  Journal 
de  ragricttlturCf  du  commerce^  et  dee  finance*^  which  "became 
the   organ   of    the  school      He    was    distinctly    recog- 
nized as  a  leader  of  political  thinki^rs  by  Prince  Leopold 
of  Tuscany,  afterwarcls  emperor,  and  by  Gustavus  IIL 
of  Sweden,   who  in   1772   sent  him  the  grand  cross  of 
the  order  of  Yasa.     But  the  period  of  hia  happy  literary 
life  was  over;  and  his  name  was  to  be  nuxed  up  in 
a  long    scandalous    lawsuit.      Naturally    hia    marriage 
had  not  been   happy;  he   had  aeparated  from  his  wife 
by  mutual    consent    in    1762,   and    had,    he    believed, 
secured  her  safely  in  the  provinces  by  a  lettre  de  cachfvQ 
when  in  1772  she  suddenly  appeared  in  Paris,  and  soon 
after  commenced  proceedings  for  a  separation.     The  poor 
marquis  did  not  know  what  to  do ;  his  sons  were  a  great 
trouble  to  him,  and  it  was  one  of  his  own  daughters  who 
had  eiicouraged  his  wife  to  take  this  step.     Yet  he  was 
determined  to  keep  the  case  quiet  if  possible  for  the  sake  of 
Madame  de  Pailly,  a  Swiss  lady  whom  he  had  loved  since 
1756.     But  his  wife  would  not  let  him  rest ;  her  plea  was 
rejected  in  1777,  but  she  renewed  her  suit,  and,  though 
the  great  Mirabeau  had  pleaded  his  father's  case,  was  suc- 
cessful in  1781,  when  a  decree   of   separation  was  pro- 
nounced.    This  trial  had  quite  broken  the  health  of  the 
marquis,  as  weU  as  his   fortune;  he   sold  his  estate  at 
Bignon,   and  hired  a  house  at  Argenteuil,  where  he  lived 
quietly  till  his  death  pn  July  11,  1789, 


For  the  whole  family  of  Mirabeau,  the  one  book  to  rs&r  to  is 
Louis  de  Lome's  Lee  Minhtau^  2  vols.,  1878,  and  it  is  greafly  to 
be  regretted  that  the  talented  author  did  not  live  to  treat  the  hvea 
of  the  great  Mirabeau  and  his  brother.  See  also  Lucas  de  Moa- 
tignVs  Mimairee  de  Mirabeaiu,  and,  for  the  maxquia's  eoonomioal 
TiewB,  De  la  Yeigne's  ^eommietee  Jiran^ie  du  18^  eUeU, 

MIRAGE.     See  Light,  vol  xiv.  p.  600. 

MIBAMON,  MiouBi^  a  Mexican  soldier  of  Fren^ 
extraction,  was  bom  in  the  dty  of  Mexico^  September  29, 
1832,  and  shot  along  with  the  emperor  MaximiKan  at 
Queretaro,  June  19, 1867.  While  still  a  studenihehelped 
to  defend  the  military  academy  at  CShapultepee  against  the 
forces  of  the  United  States;  and,  entering  the  army  in  1852, 
he  rapidly  came  to  the  front  during  the  civil  wars  that  dis- 
turb^ the  cotmtiy.  It  was  largely  due  to  Miramon's  support 
of  the  eoclesiastl<aJ  party  against  Alvares  and  Oomonfort 
that  Zuloagawas  raised  to  the  presidency;  and  in  1859  he 
was  called  to  succeed  him  in  that  office.  Decisively  beaten, 
however,  by  the  liberals,  he  fled  the  country  in  1860,  and 
spent  some  time  in  Europe  earnestly  advocating  foreign 
intervention  in  Maxican  affairs ;  and  when  he  returned  it 
was  as  a  partitim  of  Maximilian .  His  ability  as  a  soldier 
was  best  shown  by  hia  double  defence  of  Puebla  iu  1856. 

MIRANDA,  FsAKCEsoo  (1754-1816),  was  bom  at 
Santa  F4  in  New  Granada  in  1754.  He  entered  the  army, 
and  served  against  the  English  in  the  American  War  of 
Independence.  The  success  of  that  war  inspired  him 
with  a  hope  of  being  the  Washington  of  his  own  country, 
and  a  belief  that  £e  'independence  of  Spanish  America 
would  increase  its  material  prosperity.  With  these  views 
he  began  to  scheme  a  revolution,  but  hia  schemes  were  dia- 
covered  and  he  had  only  just  time  to  escape  to  the  United 
States.  Thence  he  went  to  England,  where  he  was  intro- 
duced to  Pitt,  but  chiefly  lived  with  the  leading  members 
of  the  opposition — Fox,  Sheridan,  and  Romilly.  Finding 
no  help  in  his  revolutionary  schemes^  he  travelled  over  the 
greater  part  of  Europe,  notably  through  Austria  and 
Turkey,  till  he  arrived  at  the  court  of  Russia,  where 
he  was  wannly  received,  but  from  which  he  was  dinmifistwi, 
though  with  rich  presents,  at  the  demand  of  the  Spaniali 
ambassador,  backed  up  by  the  envoy  of  France.  The  news 
of  the  dispute  between  England  and  Spain  about  Nootka 
Sound  in  1790  recalled  him  to  England,  where  he  saw 
a  good  deal  of  Pitt,  who  had  determined  to  make  uae 
of  him  to  ^  insurge  "  the  Spanish  colonies,  but  the  peaoefnl 
arrangement  of  the  dispute  again  destroyed  hia  hopes.  In 
April  1792  he  went  to  Paris,  with  introductions  to  PMion 
and  the  leading  Girondists,  hoping  that  men  who  were  work- 
ing so  hard  for  their  own  freedom  might  help  his  ooimtiy- 
men  in  South  America.  France  had  too  much  to  do  in 
fighting  for  its  own  freedom  to  help  others ;  but  Miranda's 
friends  sent  him  to  the  front  with- the  rank  of  general 
of  brigade.  He  distinguished  himself  under  Dumouriei^ 
was  intrusted  in  February  1793  with  the  conduct  of  the 
siege  of  Maastricht,  and  commanded  the  left  wing  of  the 
French  army  at  the  disastrous  battle  of  Keerwinden. 
Although  he  had  given  notice  of  Dumouriei's  projected 
treachery,  he  was  put  on  hia  trial  for  treason  on  May  13. 
He  was  unanimously  acquitted,  but  was  soon  again  thrown 
into  prison,  and  not  released  till  after  the  9th  Thermidor. 
He  again  mingled  in  politics,  and  was  sentenced  to  be 
deported  after  the  struggle  of  Yendtoiaire.  Tet  he  escaped, 
and  continued  in  Paris  till  the  coup  ^itai  of  Fradador 
caused  him  finally  to  take  refuge  In  England.  He  now 
found  Pitt  and  Dundas  once  more  ready  to  listen  to  him, 
and  the  latter  sent  a  special  minute  to  Colonel  Picton, 
the  governor  of  Trinidad,  to  assist  General  Miranda's 
schemes  in  every  possible  way;  but,  as  neither  of  them 
would  or  could  give  him  substantial  help,  he  went  to  the 
United  States,  where  President  Adams  gave  him  fair  words 
but  nothing  more*     Qnce  mor?  ho  returned  to  ^^^y^^ 
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where  Addington  might  have  done  aQfmetluAg  tat  him  bat 
for  the  signature  c^^e  peace  of  Amiens  in  1802.     At  the 
peaoe^  though  in  no  way  amnestied,  he  returned  to  Faiis» 
but  was  promptly  expelled  byvthe  FirAt  Consul,  who  was 
then  eager  to  be  on  good  terms  with  the  court  of  Spain. 
Disappointed  in  further  efforts  to  get  assistance  from 
England  and  the  United  States,  he  decided  to  make  an 
attempt  on  his  own  responsibility  and  at  his  own  expense. 
Aided  by  two  American  dtisens,  Colonel  Smith  and  Mr 
Ogden,  he  equipped  a  small  ship,  the  "Leander,"  in  1806, 
and  with  the  help  of  the  English  admiral  Sir  A.  Cochrane 
made  a  landing  near  Oaricas,  and  proclaimed  the  Colombian 
republic.     He  had  some  success,  and  would  have  had  more 
hid  not  a  false  report  of  peace  between  France  and 
England  caused  the  En^^ish  admiral  to  withdraw  Ixis 
support     At  last  in   1810  came  his  opportunity;  the' 
eTents  in  Spain  which   brought   about  the  Peninsular 
War  had  divided  the  authorities  in  Spanish  America,  some 
of  whom    declared    for  Joseph    Bonaparte^    others    for 
Ferdinand  YIL,  while  others  again  held  to  Charles  lY. 
At  this  moment  Miranda  again  landed,  and  had  no  difficulty 
in  getting  a  large  pc^ty  together  who  declared  a  republic 
boll  in  Yenesuela  and  New  Granada  or  Colombia.     But 
Miranda's  desire  that  all  the  South  American  colonies  should 
rise^  and  a  federal  republic  be  formed,  awoke  the  selfish- 
ness and  pride  of  individual  provincial  administrations, 
and  thus  weakened  the  cause^  wluch  further  was  believed  to 
be  hateful  to  heaven  owing  to  a  great  earthquake  on 
ilaroh  36,  1813.     The  count  of  Monte  Yerde^  the  Bourbon 
governor,  had  little  difficulty  in  defeating  the  dispirited 
forces  of  Miranda,  and  on  Jidy  26  the  general  capitulated 
on  condition  that  he  should  be  deported  to  the  United 
States.     The  condition  vras  not  observed;  Miranda  was 
moved  from  dungeon  to  dungeon,  and  died  in  1816  at  Cadis. 
Thflre  an  sUniioiM  to  Miranda's  early  life  in  nearly  all  memolrB  of 
the  time,  but  they  are  not  generally  very  aoooiata    For  hie  trial  eee 
Baches  et  Bou,  HUMm  PiarUmtniairt,  xxviL  26-70.     For  hit 
Utar  life  see  Biggs,  Hitlorf  ^  Miranda' t  Atttmpi  fa  Soaik  Emeries, 
London,  1809  ;  and  Yiggasi,  Sgmludcu  i§  la  CfoJumbia. 

MIBAKDOLA     See  Pioo. 

MIBKHOND  (1433-1498).  Mohammed  bin  Khiwand- 
iihAh  bin  Mahmtkd,  commonly  called  MirkhwAnd  or  Mirk- 
hAwand,  ;nore  familiar  ta  Europeans  under  the  name  of 
Mirkhond,  vras  bom  in  H33,  the  son  of  a  very  pious  and 
learned  man  who^  although  belonging  to  an  (dd  Bokhara 
family  of  Sayyids  or  dinct  descendants  of  the  Prophet, 
lived  and  died  in  Balkh.  From  his  early  youth  he  applied 
himself  to  historical  studies  and  literature  in  general  Iuj 
Herii^  where  he  spent  the  greater  part  of  his  life,  he  gained' 
the  favour  of  that  famous  patron  of  letters^  Mir'Alishtr 
(bom  H40),  who  served  his  old  school-fellow  Uie  reigning 
nltan  fiusain  (who  as  the  last  of  the  Timdridee  in  Persia 
ascended  ihe  throne  of  Merit  in  1468),  first  as  keeper 
ol  the  seal,  afterwards  as  governor  of  Juijin.  At  the 
request  of  this  distinguished  statesman  and  writer^ 
Mirkhond  began  about  1474,  in  the  quiet  convefit  of 
Khilisiyah,  which  his  patron  had  founded  in  Merit  as  a 
house  of  retreat  for  literary  men  of  merit,  his  great  work  on 
universal  history,  the  largest  ever  written  in  Persian,  and 
to  the  present  day  an  inezhaustiUe  mine  of  information 
both  to  Eastern  and  Western  scholars.  It  is  named 
Bwifai-iu$qfd  fi  tKnU^ulamiffid  walm/MlUk  wdkhUUrfd  or 
Oardm  nf  JPuriip  en  ih€  Biographfof  Prophei$,  King$^  €md 
CaiifJu,  That  the  author  has  made  no  attempt  at  a  critical 
examination  of  historical  traditions  can  scarcely  be  called  a 
peculiar  fault  of  his,  since  almost  all  Oriental  writers  are 
equally  deficient  in  sound  criticism ;  ihore  censurable  is  Ids 

'  *  Kir  'AUahir  not  onlj  excelled  ai  poet  both  in  Cheghatii,  in 
vhkh  hie  epopese  gained  him  the  for«noet  rank  among  the  daario 
viltsn  in  that  laagaega^  and  In  Penla^  bat  oompoaed  aa  exoeDnt 
tadhkiiah  «  Uography  of  ooBtampovary  ptniaa  yot^ 


flowery  and  often  bombastic  styls^  but  in  spite  of  this  draw- 
back, and  although,  in  our  own  age^  the  discovery  of  older 
works  on  Asiatio  history  has  diminished  to  some  extent 
the  value  of  Mirkhond's  Baufot^  it  still  maintains  its  high 
position  as  one  of  the  meet  marvellous  achirivemente  in 
literature  from  the  pen  of  one  man,  and  often  elucidates,  by  . 
valuable  text-corrections,  various  readings,  and  important 
additions,  those  sources  which  have  lately  come  to  light. 
It  comprises  seven  lar^  volumes  and  a  geographical  ap- 
pexidix ;  but  internal  evidence  proves  beyond  doubt  that  the 
seventh  volume^  the  history  of  the  sultan  Huaain  (1438- 
1505)^  together  with  a  short  account  of  some  later  events 
down  to  1523,  cannot  have  been  written  by  Mirkhond 
himself,  who  died  in  1498.  He  may  have  compiled  the 
preface^  but  the  main  portion  of  this  volume  is  probably 
the  work  of  his  grandson,  the  equally  renowned  historian 
Ehwindamir  (1475-1534),  to  whom  also  a  part  of  the 
appendix  must  be  ascribed. 

The  foUovrinci  ia  a  eunmaiy  of  the  oontents  of  the  other  six 
yolnmes.  YoL  l  :  Pro&oe  on  the  neefnlnees  of  hlstorioal  stndiee, 
history  of  the  creation,  the  patriareha»  prophets,  and  rulers  of  Israel 
dovn  to  Christ,  and  the  Persian  kings  from  the  mythical  times  of 
tike  Piahdidiana  to  the  Arab  conquest  and  the  death  of  the  last 
SidLniaa  Taadajird  IlL  in  $U  ▲.  H.  (661  ▲.!>.).  VoL  a :  Mohammed, 
Abdbekr,  'Omar,  'Othmin,  and  'AU.  Vol  HO. :  The  twelve  imims 
and  the  Omayyad  and'Abbiaid  caliphs  down  to  650  a.  B.  (1258  ▲.D.). 
YoL  iv.  t  The  minor  dynasties  contemporary  with  and  subsequent  to 
the 'Abbidda.  down  to  778  ▲.&  (1370  A-d.),  the  date  of  the  over- 
throw of  the  Kurds  by  Tfmir.  YoL  v. :  The  If  oghuls  down  to  Timir^s 
tima  YoL  vi :  Timir  and  hie  anocessors  down  to  Sultan  Husain'a 
aooeesion  In  878  ▲.  H.  (1488  ▲.  D.  >  The  best  accounts  of  Kirkhond'a 
lifb  are  De  Sac/s  '*Kotice  sur  liirkhond"  in  his  Jffmoire$  nir 
diP0r9$$  antiquUdB  d*  la  Ptrm,  Paris,  1798  ;  Jourdain*s  "Notice  de 
I'histoire  uniVerssIle  de  Mirkhond*  in  the  Noiieti  d  SaetruiU,  voL 
ix. ,  Paris,  1812  (together  with  a  translation  of  the  preface,  the  history 
of  the  TamailisTis,  the  oonduaion  of  the  sixth  volume,  and  a  portion 
of  the  appendix) ;  Elliot,  History  qf  India,  voL  iv.  .p.  127  tq. ; 
Morley,  jMserMivi  Oaialogug,  London,  1854,  p  80  c;. ;  Rleu,  Cat 
^  Psraian  MBS,  qf  iht  SHL  Mut.,  voL  L,  London,  1879,  p.  87  w. 
Mirkhond*8  patron,  Mir'AUahir,  to  whom  the  Bau«at  is  dedicated, 
died  three  yean  after  him  (1601), 

BeridM  the  Btbofrnted  edUons  of  «he  vhole  vmk  Id  foBa  Bomtay,  16AS,  and 
Tehvu,  lass-M^  tad  a  ToMsh  venlon,  CoiwtsBUiiople,  1641,  the  foOowlnf 
porttan*  «f  ]flr1Ju»d*s  hlaleiy  fca?e  hem  pnblUhed  hj  EvrraMui  Orteaunst*! 
Rarlf  Xtatft  (/  ^"^  ^  ^  8hee,  Loudon,  ISSt  (Ortnrtal  ftenaUtlon  FsBd); 


JMiM*w);  BUIoirt  dm  BoMnuHdn  (lvl«  i>«rMii\hyJaabwt,  PaiiL  184St  BU- 
'    ' Pen.eDdLet^h]rieiildi,Vl«niit,17d;jr*TJkMidi 


br  mtseherilk,  GMannea,  1914^  M  ed., 
I  Pen.  mad  LiU^  hj  VOkra,  QOttlnfea, 


L'BUftrt  di  la  d^matU  4m  aatmmidm,  hy  &  de  Saoy  (la  IL  j  abore-meDtloiMd 
Jfrfw»w);  BM9tr§  dm   ~  -  -        -        - 

fp^fd  jM*loPMBi  rtot$m  ^tt 

Berila,  U19;  maioria  aammnMwmm, 

ISOe ;  BMrnk^  dm  Smmmtdm^  tnuulated  bj  DoMmerr,  Fails,  184S(  BUtirii 
ekmtmtwtdarmmt  Peru  and  LaL,  by  WUlun,  Berla,  US%  thtehtdUtdm'  BmltmMamt 
dim  WmMmkt*  B^A,  Para,  rnd  Oexaiaa,  bj  WOkan,  Barlla,  18SS;  folknred  by 
XrdlBaim's  BrtdwUnmw  mrnd  Brgdmmmg,  Kasaa,  18S6 ;  BUtmia  BtidtdtmHdanmt^ 
ad.  VsOan,  Gloaaoa,  1817,  and  a  QannaB  tranalatloii  by  the  niiM:  BMoire  dm 
amNmu  dm  Mkarmwt.  ta  Pandaa,  by  Pefrdmary,  Paiia,  1S49;  BUttrt  9f  (A* 
4/e»tte  ^ggrta  mrnd  Punta,  In  Ptnlaa,  by  V.  Moriay,  London  184S :  BUivHa 
'OktuMmmm,  Part,  and  Lai,  by  Kltacherllk,  Frankfort,  1818 ;  BUt^trtdm  Bultm% 
Okmidm,  tnnalatod  tato  Iteaeh  by  IMrdmary,  Paria.  1844;  Fto  tf«  J^trnffkU-Bkou, 
ta  Partlaii,  by  Jaaberti  Parte,  1841  (laa  alw  extmota  from  the  aama  sth  toIsbm 
ta  French  traaakttoa  by  Lanfffta  ta  roL  tL  «f  Bviiem  tt  M*trmt»,  Paila,  179e, 
Sk  188  av*  sBd  by  Rammer  ta  Bur  Im  mHgimm  JIsmm.  81  Patarabniv*  IMS,  p. 
Mm);  "Tbadr'a  EsnadltlaB  afalnat  Tnktamlah  Khdn,*  Panlaa  and  Fraaok 
by  ChanBoy,  ta  Mimottm  dt  TAmkL  Imp&.  di  Bt  P^trtb^mrg,  VM,  pp.  S70-8S1 
sad  441^71.  (H.  E.) 

IdBOPOLIEk  ft  town  of  Kuasia,  Bituated'  in  the  govern- 
ment of  Knrak,  district  of  &:ga»  83  miles  sonth-vrest  of 
Knrsk  and  25  miles  from  the  Snmy  railway  station.  It 
is  8ni^)0Bed  to  have  been  founded  in  the  17t]i  century, 
when  it  vras  fortified  against  tlie  raids  of  Tartars.  Hie 
fertility  of  the  soil  led  to  the  settlement  of  large  villages 
close  by  the  fort^  and  the  10,800  inhabitants  <d  this  town 
are  still  engaged  mostly  in  agricnltnrei  There  is  also  an 
extensive  manufacture  of  boots. 

MIRROR.  It  is  only  since  the  early  part  of  the  16th 
century  that  mirrors  have  become  articles  of  household 
furniture  and  ^decoration.  Previous  to  that  time— from  the 
12th  to  the  end  of  the  10th  century — pocket  mirrors  or 
small  hand  mirrors  carried  at  the  girdle  were  indispensable 
adjuncts  to  ladies'  toilets.  The  pocket  mirrors  consiBted 
of  small  circular  plaques  of  polished  metal  fixed  in  a  shallow 
circular  box,  covered  irith  a  lid.  Mirror  cases  were  chiefly 
nu^  of  ivory,  carred  with  relief  repr«eei)tfttiQii#  ^f  Jqvq 
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or  dom«stie  soeneB,  ]i]imtitig;  and  gamee,  and  sometliiieB 
ffloBtrations  of  popular'  poetry  or  romanoe.  Gold  'and 
inlyer,  dnainelB,'  rfwny,  and  oUier  costly  materials  were 
likewise  used  for  mirror  cases,  on  wliich  were  laTished  the 
highest  decorative  efforts  of  art  workmanship  and  costly 
jewelling.  The  mirrors  worn  at  the  girdle  had  no  cover, 
bat  were  famiBhed  with  a  short  handle.  In  625  Pope 
Boniface  IV.  sent  Queen  Ethelberga  of  Northnmbria  a 
present  of  a  silver  mirror;  and  there  is  ample  evidence 
that  in  early  Anglo-Saxon  times  mirrors  were  well  known 
in  England.  It  is  a  remarkable  fact  that  on  many  of  the 
sculptured  stones  of  Scotland,  belonging  probably  to  the 
7th,  8th,  or  9th  century,  repr^toitations  of  mirrors,  mirror 
cases,  and  combs  occur. 

The  method  of  backing  glass  with  thin  tiieets  of  metal 
for  mirrors  was  well  known  in  the  Middle  Ages  at  a  time 
when  steel  and  silver  mirrors  were  almost  exclusively 
employed.  Vincent  de  Beauvais,  writing  about  1250,  says 
that  tiie  mirror  of  glass  and  lead  is  the  best  of  all  "quia 
vitrum  propter  transparentiam  melius  redpit  radios.**  It 
is  known  that  small  convex  mirrors  were  commonly  made 
in  southern  Germany  before  the  beginning  of  the  16th 
century,  and  these  continued  to  be  in  demand  under  the 
name  of  bull's-eyes  (Oehsen-Angeti)  till  comparatively 
modem  times.  They  were  made  by  blowing  small  globes 
of  glass  into  rrhich  while  still  hot  was  passed  thSrough 
the  pipe  a  mixture  of  tin,  antimony,  and  resin  or  tar. 
When  the  globe  was  entirely  coated  with  the  metallic  com- 
pound and  cooled  it  was  cut  into  convex  lenses,  which  of 
course  formed  small  but  well-defined  images.  It  appears 
that  attentiqu  was  drawn  to  this  method  of  making  mirrors 
in  Venice  as  early  as  1317,  in  which  year  a  "Mf^ter  de 
Alemania^"  who  knew  how  to  work  glass  for  mirrors,  broke 
an  agreenient  he  had  made  to  instruct  three  Venetians, 
leaving  in  their  hands  a  large  quantity  of  mixed  alum  and 
soot  for  which  they  could  find  no  use. 

It  was,  however,  in  Venice  that  the  making  of  glass 
mirrors  on  a  commercial  scale  was  first  developed;  and 
that  enterprising  republic  ei^joyed  a  rich  and  much-prised 
monopoly  of  the  manufacture  for  about  a  century  and  a 
half.  In  1507  two  inhabitants  of  Murano,  representing 
that  they  possessed  the  secret  of  making  perfect  mirrors 
of  glass,  a  knowledge  hitherto  confined  to  one  German  (^ass- 
house,  obtained  an  exclusive  privilege  of  manufacturing 
mirrors  for  a  period  of  twenty  years.  In  1564  the  mirror- 
makers  of  Venice,  who  enjoyed  peculiar  privileges,  formed 
themselves  into  a  corporation.  The  products  of  the 
Hurano  glass-houses  quickly  supplanted  the  mirrors  of 
polished  metal,  and  a  large  and  lucrative  trade  in  Venetian 
glass  mirrors  sprang  up.  They  were  maHe  from  blown 
cylinders  of  glass  whidi  were  slit,  flattened  on  a  stone^ 
carefully  polished,  the  edges  frequently  bevelled,  and  tlie 
backs  "silvered  **  by  an  amalgam.  The  glass  was  remarkably 
pure  and  uniform,  the  "silvering"  bright,  and  the  sheets 
sometimes  of  considerable  dimensions.  In  the  inventory 
of  lus  effects  made  on  the  death  of  the  great  Frendfi 
minister  Colbert  is  enumerated  a  Venetian  mirror  46  by 
26  inches,  in  a  silver  frame,  valued  at  8016  livres,  while 
a  picture  by  Raphael  is  put  down  at  3000  livres. 

The  manufacture  of  glass  mirrors,  with  the  aid  of  Italian 
workmen,  was  practised  in  England  by  Sir  Robert  Hansel 
early  in  the  1 7th  century,  and  about  1670  the  duke  of 
Buckingham  was  concerned  in  a  glass-work  at  Lambeth 
where  £nt  glass  was  made  for  loolang-glasses.  These  old 
English  mirrors,  with  bevelled  edges  in'  the  Venetian 
fashion,,  are  still  well  known. 

The  Venetians  guarded  with 'the  utmost  jealousy  the 
secrets  of  their  varied  manufactures,  and  gave  most  excep- 
tional privileges  to  those  engaged  in  such  industries.  1^ 
their  statute*  any  glassmaker  carrying  his  art  into  a 


foreign  state  was  ordered  to  return  on  the  pain  of 
imprisonment  of  his  nearest  relatives^  and  shoold  ha 
disobey  the  command  emissaries  were  delegated  to  day 
the  contumacious  subject.  Li  face  of  such  a  statute 
Colbert  attempted  in  1664,  through  Ihe  French  ambassador 
in  Venice,  to  get  Venetian  artists  transported  to  France  to 
develop  the  two  great  industries  of  mirror-making  and 
point-lace  working.  The  ambassador,  the  Ushop  ci 
B^ers,  pointed  out  that  to  attempt  to  send  the  required 
artists  was  to  court  the  risk  of  being  thrown  into  the 
Adriatic,  and  he  further  showed  that  Venice  was  selling  to 
France  mirrors  to  the.  value  of  100,000  crowns  and  lace  to 
.three  or  f6ur  times  that  value.  Notwithstanding  these 
circumstances,  however,  twenty  VenetisA  glass-mirror 
makers  were  sent  to  France  in  1665,  and  the  manufacture 
was  begun  under  the  fostering  care  of  Colbert  in  tiie 
Faubourg  St  Antoine^  Paris.  But  previous  to  this  the  art 
of  blowing  glass  for  mirrors  had  been  actually  practised  at 
Tour-lsrVille^  near  Cherbourg,  by  Richard  Lucas,  Sieur  die 
Nehou,  in  1653;  and  by  the  subsequent  combination  of 
skill  of  both  establishments  French  mirrors  soon  excelled 
in  quality  those  of  Venice.  The  art  received  a  new  impulao 
in  France  on  the  introduction  of  the  making  of  plate  j^ass^ 
which  was  discovered  in  1691.  The  St  Gobain  Glass 
Company  attribute  the  discovery  to  Louis  Lucas  of  Nehooj 
and  over  the  door  of  the  chapd  of  St  Oobain  th^  have 
placed  an  inscription  in  memory  of  "  Louis  Lucas  qui  in- 
venta  in  1691  le  methode  de  couler  les  glaces  et  instalTa  Ik 
manufacture  en  1695  dans  le  ch&teau  de  Saint  Oobain." 

Jfontf/befur*.— The  term  "allTering,"  u  applied  tothefomai- 
tion  of  •  metallio  costing  on  glsai  for  giring  it  the  proportiee  of  « 
mirror,  was  till  quite  recently  a  nuanomer,  aeeinff  that  till  about 
1840  no  sUrer  waa  naod  in  the  proceas.  Kow,  nowever,  a  laxgp 
proportion  of  mirrors  are  made  by  depositing  on  the  glass  a  ooattng 
of  pure  silver,  and  the  old  amalgamation  process  is  comparatiTely 
Uttle  used. 

The  process  of  amalgamation  consists  in  applying  a  thin  amalgam 
of  tin  and  mercury  to  the  sur&ce  of  glsss,  which  is  done  on  « 
perfectly  flat  and  hoiisontal  slab  of  stone  bedded  in  a  heavy,  iron- 
bound  wooden  frame,  with  a  gutter  running  round  the  outer  edge. 
On  the  surface  of  this  table,  which  must  be  perfectly  smooth  and 
level,  is  spread  a  sheet  of  thin  tin-foil,  somewhat  larger  than  thei^asa 
to  be  operated  on,  and  after  all  folds  and  creases  have  been  oou- 
pletely  removed,  by  means  of  stroking  and  beating  with  a  ooverfd 
wooden  rubber,  the  prooess  of  "  quickening  "  the  foil  is  oommencedL 
A  small  quantity  of^mercury  is  rubbed  lightly  and  quickly  over  the 
whole  surface,  and  the  scum  of  dust,  impiqpe  tin,  and  mercuxy  is 
taken  off.  Mercury  is  then  poured  upon  the  quickened  foil,  until 
there  Is  a  body  of  it  sufficient  to  fl^t  the  glass  to  be  silvered  (aboat 
I  inch  deepX  and,  the  edge  at  one  of  the  sides  having  been  desral 
of  the  soum  poouUar  to  mercury,  the  glass  (scrapuTonsly  deaaed 
simnltaneous] y  with  the  above  opwations)  is  slid  from  that  side  over 
the  snrfaoe  of  the  mercunr.  Weights  are  placed  over  the  surface 
until  the  greater  part  of  the  amalgamated  mercury  is  pressed  out, 
the  table  is  then  tilted  diagonally,  by  means  of  dumb-screws,  and 
all  anperfluous  mercury  finds  its  wav  to  the  gutter.  The  ^ass 
is  left  twenty-four  hours  under  weights;  it  is  then  turned  vver 
silvered  side  up,  and  removed  to  a  drainer  with  inclining  shelves, 
where  by  slow  degrees,  u  it  dries  and  hardens,  it  is  brought  to  a 
vertical  position,  whidi  In  the  case  of  laige  sheets  may  not  be 
arrived  at  in  less  than  a  month.  This  prooeas  yields  excellent 
results,  producing  a  brilliant  silver-white  metallio  lustre  which  is 
only  subject  to  alteration  by  exposure  to  high  temperaturei^  or  Iw 
contact  with  damp  sarfaces ;  but  the  mercurial  vapouri  to  which 
the  workmen  are  exposed  give  rise  to  the  meet  distressing  and  fa^ 
affections. 

In  1885  Baron  Liebig  observed  that,  on  heating  aldehyde  with 
an  ammoniacal  solution  of  nitrate  of  silver,  in  a  glass  vessel,  a 
brilliant  deposit  of  metallio  silver  was  formed  on  the  surface  of  the 
glass.  To  this  observation  is  due  the  modem  process  of  silvering 
ghm.  In  practice  the  process  was  introduced  about  1840;  and  it 
IS  now  earned  on,  with  several  modifications,  in  two  distinct  ways, 
called  tiie  hot  and  the  cold  nrocess  respectivolv.  In  the  former 
method  there  is  employed  a  norizontal  doublo>bottomed  metallio 
table,  which  is  heated  with  steam  to  from  85*  to  40*  a  The  glass 
to  be  silvered  is  deaned  thoroughly  with  wet  whitinjL  then  washed 
with  diatOled  water,  andprepand  for  the  silver  with  a  sensitizing 
solution  of  tin,  which  is  well  rinsed  off  immediately  before  its 
rsmoval  to  the  silvering  table.  The  table  being  raised  to  the 
proper  tempentaroi  the  i^asais  laid,  and  the  silvering  solution  at 
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OMi  poimd  «vw  ft»  befoit  «Im  bMt  of  tlM  tiaOB  bu  tima  10  div 
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nilnte  of  ribw  ue  diaolrad;  to  fUs  than  is  adMo?  ttaidd 
'a  (A  0.  0-880}  ea jBuniiMi;  th*  nizton  b  ffltandTW 

add  aanhrad  In  80  gnounaa  of  vatsr  an  mixad  witii  tha  aahrtioB. 
AlwoftJ-S  llttaa  m  poorcd  orar  tha  glaaa  for  aaokaapa^ 
to  ba  aQTaracL  TIm  matol  immadiatoly  bcgiaa  to  dnodt  on  fha 
f^aai^  whkb ia  maintainad  at  about  4dra  a04*r.X  andfaiUttla 
mcvra  tiian  balf  an  bov  a  aontfamooa  ooatl^  of  aQvar  ii  focmad. 
Tba  aQTBred  auftaoa  ia  tban  claanad  bf  Ta^  oandoMly  tripiac  with 
a  Twry  aoft  ehamob  nbbar,  and  traatad  a  aacond  tima  trltb  a 
adntion  Uka  tha  ilnt»  but  wmtalning  a  donUa  qnantitT  ot  tartazio 
add  Thb  aohiltoniaappliadin  tiro  MTtioDa^andtbflnaftertba 
glaaa  ia  onoa  aaia  oaiaftllj  dtarcd  off  all  onattaebad  dtwn  and 


Nbaa  and  lamorad  to  a  aida  toom  fbr  baektoc  n& 

iTantBMia  takan 
I  aonr  to  tadnoa  tba  nitimto  of  a&rv.    TUajKooeaa 
ban  adoptad  te  tba  aQTaiing  of  nitron  for  aatranomkaltdaaeo] 


In  aOraring  by  tha  oold  prooaaa  advantaflala  \ 
r  to  ndnoa  tha  nitnto  of  aimb 


offamrtedaonrtondnoatha  nitntoofa&rv.  TUanoonatea 
ban  adoplad te  tha  aQTacingofninon  for aatraaomkaltdaaeopt^ 
BotaUyteLafeRlai^agnattBlaaoopaintfaaFariaObaarTatQKy.  Tor 
Qtdinanr  minor  aavwing  tha  feUowtog  ia  tha  prooan  noommaBdad 
bj  H.  &  Baniath.  Two  adntiooaannrapand,  thaflntof  vldoli 
aonlaina  tha  ailTar  aalt»  and  tha  aaodnd  tha  angtf  pnpintlon.  Tor 
thadlToraolntion  800  gnmmn  ofaftimto  of  aOrar  andlSOO  gnnuMa 
of  oilnto  of  anmoBinm  an  dbaolvad  in  10  Utna  of  wator,  and  l-i 
kiloa  of  pun  oaaatfe  aoda  in  10  Utna  of  watw,  and  o^aaoh  of  dian 
adntioiia  1  Utn  ia  addad  to  8  Utna  of  watsr,  wbioh  iaallowadto 
nat  tin  tha  aadimant  tema  and  than  daoantad.  Tha  aaoond  aola- 
tlon—- inTartad  aqgar— la  pnpand  by  dianlring  150  gnmmn  of  kaf 
tngu  with  15  nammn  olT  Tinagar  in  0*5  litn  of  watv,  andbdihig 
tha  aolntion  to  half  an  honr.  Aftarooolingitiamadanpwitiiwatv 
to  4200  onbio  ontimatm.  Tha  aQnring  ia  dona  on  boriMntal 
tobln  in  a  waU-Ughtad  and  modaiately  baatad  apartaMnt»  and  tha 
l^an  ia  daanad  with  aompnlona  can  Tor  aadi  aquan  oantimatn 
of  i^an  opantad  on  15  enUo  ontimatna  of  tba  aOrw  aolntion 
abova  daanibad  an  maaannd  oat,  and  tnm  7  to  10  par  oant  of 
tha  aolntion  of  InTartad  aogar  ia  addad,  both  baiitg  qviiA]^  atinad  to- 
andpooradnpidlyandaTanlyoTarthafliaak  Iba  radnotion 
'  ^7bagina,andthaadlutioncshIbltotintojpaaBlngthraiigh 
ana  UadE,  till  in  about  aaran  mlnntn  n  again  baoomM 


TUaintdapodt 


naa^  Tiolat^ 

tnnaMnntand  tha  dapodtof  matalia  eomplatai 

ia  bctaamalj  tUn,  and  aUowa  tha  tnwaminimn  of  umdi  tm, 

Tha  ezhanatad  adlution  with  floating  and  nnattaobad  dnat-lika 

gnnnlaa  of  dlT«r  ia  caiaftUly  wipad  o£  tiia  aQtand  anrihoa  itadiad 

with  diatiUad  water  and  again  traatad  with  tha  mizad  aolntioiia  to  tha 

«Ktantofhalfthaqnantitjnaadinthailiatapplioation.  Ihafinidtad 

anrfiua  ia  wipad  and  wadiad  In  tha  moat  thoroo^  mannar,*to 

tha  laaat  tmoa  of  oanatio  aoda  laft  would  daatroy  tiia  mime.    Tba 

Ibrthar  prooaana  an  tha  aama  in  both  mathoda  of  ailfaring. 

Tha  dapoait  of  aQTar  on  dan  la  not  ao  adharant  and  nnaltar- 
aUa  nndar  tiia  Inflnann  of  ionUght  and  anlpharoai  ftunn  aa 
tha  tln-maio«T  amalgam,  and  morao?«r  real  diTBrad  i^an  haa  a 
dSghtlj  YaDowiah  tinga.  Tlma  dafbota  bava  baan  oraroonia  bj  a 
prooen  mtrodnoad  bj  If.  Lanoir,  which  oonaiata  of  bniahing  ortt 
flia  aQtand  aorlkoa  with  a  dflnto  aolntion  of  qfanida  of  maronry, 
wbidi  inatantanaondy  faming  a  kind  of  amalgam  randan  tha  dapodt 
at  onoa  mnoh  whitar  and  mon  flrmlj  adhcnnt  than  bafaa.  To 
protact  tiia  thin  matallio  fllm  ih«m  macbaniftal  b^m  and  tha 
chemical  aotion  of  gaan  and  rapoiin,  it  la  ooatad  with  diallao 
or  eopal  ▼amlah,  orar  wbidi  whan  dir  an  appliad  two  ooatingi  of 
>adl£dpaint. 

Itajimum  M%rron.^A  diaap  mooan  of  proDaiing  nanor  glan  ia 
to  aoma  aactant  proaaentad  in  Franca,  wharapr  a  thin  but  Tary 
(adharant  dapodt  of  pUtiniun  la  formed  on  tha  maaa.  A  aolntion  of 
lohlorida  of  platinum  with  a  proportion  of  Utnaiga  and  bonto  of 
laad  diaaolvad  fai  aaaantial  dl  of  adka  ia  aroliad  witii  a  bniah  to 
waU-oleanad  fflaaa,  wbidi  ia  than  maoad  on  aoga  in  a  mnfBa  Ibnaca^ 
and  tha  pLatmnm  la  thna  bumaa  in,  faming  an  axnaadingly  thin 

aomewbat  gray  faiatn.   It 
^  ornamental  latton,  Ika 
anatiUfaioo] 
in  Oiiantal  eoontziaa^  and  aapadallT  in  Japan  and  China 
tinna  to  be  tha  prevalent  iorm  of  loddng-gkaa.    In  tha 
eonntry  indeed  bronn  mizron  anartidaa  oftna  graataat  importanoa 


bat  brflliant  matallio  baddng  baring  a  aon 

ia  oaed  only  fa  the  lida  of  diaap  boxea,  toyi^ 

Magia  mimn. — ^Hand  miiron  of  metal  a 


in  the  ^taerally  maagn  fbrniahing  of  hooaaa,  and  beaii 
a  Tdigu»oa  dgnifinanoa.  Tlier  hii?a  baan  known  and 
tha  moat  remote  neriod,  mantwn  of  tiiem  baiiw  found 
litanton  of  tha  9th  oantuiy.  Iha  (reputed)  mat  made  Janneaa 
minor,  prannred  at  Id,  la  an  ol^eet  of  tiia  higheat  Tanaoration  in 
Japan,  and  an  ancient  minor,  oonneeted  with  wliidi  la  a  tradition 
to  tiia  aftet  tet  la  waa  dran  by  tha  aan«godda«  at  tha  foundation 
of  tha  ampfaa^  la  a  patadpal  artida  of  the  Japaaaae  ranlia.  Tha 
minon  of  Japan  Tary  in  form  and  alaa^  but  in  general  they  oon- 
atatof  ftin  dlafci^  from  8  to  M  indiaa  in  diameter,  .of  apaoulnm 
metal  with  handin  oaat  in  one  pieoa.    ThauoUahed  fae  of  the 


Tlianan 
ncf 

thrown  on  a  white  aaraan.  an  image  of  tha  niaed  oinamante  and 
•^chanetan  on  tha  bach  of  tha  minor  la  fbnnad  with  men  or  Ina 
diatinotnaninthadiakoflii^tonthaaonan.  TbiapaeuIitfitTtea 
at  no  time  b^an  apadally  obaarred  by  tha  Japanaaab  but  in  Ohma  It 
attneted  attention  aa  aaHy  n  tha  11th  oentuy,  and  ndmn 
ponemed  of  thia  jproparty  adl  amonir  the  Chinan  at  ten  or 
aran  twantytimn  tiia  price  aoo|^t  fa  flia  ordinaiy  non-aandtlTe 
iplaa.  The  true  ezdanation  of  the  ma^  mirror  waa  flnt 
^^ Bated  bjttiia  Itancn  pbyaldat  POraoo,  who  obaarred  that 
tha  nflaeting  anrihoa  of  the  mimn  waa  not  uniformly  oonTaK, 
the  portiona  oppodte  relief  auzfocM  being  plana.  There- 
fora^  n  ba  nyeb  ^'tha  nya  reOaeted  flraan  tta  .conTaK  portion 
dimge  and  gira  but  a  fabl/  ffluminated  imaga^  whu^  en 
tha  eontraiy,  tha  mya  reflectaa  from  the  plana  portiona  of  tha 


r  li  aKi^iy  oonvaK  In  fomi,  ao  that  i 


praporttonatdy  ndaoad  hi  d»;  tiia  back  of  tha  dlikitoceivU^ 
witii  diarBOtariatie  Japanan  omamantation  and  inaorMona  In 
bold  idK  and  itoifmiaalao  niaed  to  tiia  badL    XudiaT — 
haa  baan  attnetad  to  than  minon  hf  a  aingahv  phydaal 
aiity  whiflh  in  a  fow  -oaan  they  an  fnind  to  poaaaaa.    Tl 
known  n  magiB  mimn  ihmi  tha  foot  that  when  a  ai 
lifl^t  ia  rdlaotad  from  their  amooth  and  poliahad 


oreomaanoe  oue  to  ua  manner  m 
I  exdained  by  Profoeeon  Ayrton  and 
la  of  the  hiatoiy,  proean  of  manu- 
iriantal  mimn  bare  been  paUiahed. 


faaaga  1^  raaaon  of  tiiab  dontnat  with  t&fablar  illumination  of 
thareatof  thadiak."  That  aoeh  diflbrenon  of  plana  in  tha  minor 
anrihoa  arin  la  an  aoddental  dreumatanoa  due  to  the  i 
whidi  it  ia  pnpand,  a  proean  < 
Perry,  by  whom  annle  detafla  l.  _ 
faotura^  and  oompodtion  of  Oriental  i  ^ 

A  prdimlnarf  operation  in  polidiing  tha  auifooa  oonaiato  of  aeoring 
tiia  oaat  diak  in  cnrety  direction  with  a  eharp  tod.  The  thiehar 
portiona  with  rdiaf  oraamant  offer  mon  redatanoa  to  the  preaauia 
of  tiia  tad  than  the  tUn  flat  portion^  which  tead  to  Tfdd  and  fona 
at  flnt  a  ooncata  aarfiMa^  but  thia  by  the  reaction  of  ito  akatidty 
rian  aftarwardaand  forma  a  aUgfatiy  eouTez  auifooa  while  the  mon 
rigid  thiok  portiona  an  oompantiTdy  Uttia  affieetad.  TUa  in«gn- 
lantf  of  aomca  la  Inoonapioooaa  in  ordinaiy  lidit^  and  don  not 
▼idUy  diatort  imagw :  but  when  the  minor  re&ete  a  bri|^t  U^ 
on  a  aoreen  tha  unequal  radiation  renden  the  minute  diifaenoM  of 
auftaoa  obrioua.  The  inganioua  theorr  of  Peraon  baa  bean  aatob- 
Uahed  by  axparimanto  oommunicatad  by  M.  Govi  to  the  academy 
of  Turin  in  1864-«5»  and  mon  leoantiy  by  farntigatiima  of  MIL 
Bertin  and  Dliboao.  8w  AmmuXm  dU  CktmU  d  ib  P^atf^  (6th 
aar.,  roL  xx.).  (J.  PA.) 


Tba  mirror  of  daarioal  antiquity  (a^evr^aab  apaoofaim)  waa 
a  thin  diak  of  brann  dlditiy  oouTaK  on  one  dda  and  polMied. 
uanally  jroridad  with  a  handlab  aometinMa  mounted  on  a  atand 
in  tha  Item  of  a  faeala  figun  (an  Ck)aiu]fi»  toL  tL  pi  45S» 
4lgi  1),  aomatimn  fizad  mdda  a  droukr  brann  oaaa.  The 
common  ain  la  that  of  an  ordinaiy  hand  minor.  Xnmpln 
luge  enough  to  take  In  the  whole  ilgan  appear  to  have  been 
rare.  Miiron  of  dan  an  mentioned,  and  thoudi  nana  of  tiiem 
bare  bean  found  their  edatenee  need  not  be  quaationed  dt^gathear, 
ainoa  the  nrooan  of  aflyering  oeeadonally  amplmd  on  brann  mirran 
anggaato  that  an  andogoua  prooen  may  ba¥e  been  enplied  to  ghMB. 
But  the  TeiT  large  number  of  mirron  atill  adating  mua  antiquity 
ahowa  that  oronn  waa  tha  regular  materid  emploved.  Tha  alloy 
known  n  apeoulum.  producing  a  Tery  bard  metd  witn  great  raflaeting 
power,  la  oompamttTdy  addom  met  with.  SQTar  muron  an  bmap 
tlonea,  but  none  have  n  yet  been  found. 

Tha  prindpd  featun  of  ancient  minora,  aapadally  tiion  af 
Itntila»  la  the  dad^i  indeed  on  tba  back  (an  BnvBiA,  roL 
TilL  p.  648).  WhUa  tweha  indeed  apedmana  an  all  that  an 
m  yet  known  fkom  Greece,  the  number  found  in  Xtmiia  muat 
ba  nearly  a  thouaand.  Aa  a  nla  tha  anbieote  hidaad  an 
takan  f^om  Greek  mythology  and  iMand,  the  uamn  of  tha 
paiaona  rapraaentad  bdng  ftequantiy  added  in  Ktruaoan  latten 
and  orthognpby.  In  moat  caen  the  atyla  of  dnwinft  the  ^ypn 
of  tha  flgnaa^  and  tha  manner  of  oompoaing  the  gjoupa  an  true 
to  the  diaraetadatin  of  Gnek  art  Some  may  haTa  bean  fau- 
portad  f^om  Green :  but  the  gmtar  number  appaer  to  liaTe  been 
mon  or  kn  foithfuily  imiteted  from  auch  deeSm  n  oeeumd  on 
the  almoit  InnumaaaUe  printed  Greek  vaan  whidi  tha  Itinaeana 
obtained  from  Gneee.  Snn  when diatiiietiy  Ktruaoan  flgunaan 
intndnoed,  aooh  aa  t^e  heron  iUiua  and  GbUua  'Hbanna  on  a 
minor  in  the  Biitiah  Munum,  Greek  modab  am  followed.  Tha 
chanatarlatin  of  Gnek  art  hen  rdenad  to  date  flrom  a  littia  befon 
400B.a,  and  kat  fa  aome  tima  after.  In  tide  period  would  foU 
the  n^jodty  of  tiia  Btruaean  minon.  and  to  thia  period  aln  baloDg 
tha  Greek  indeed  mirron.  among  whlah  may  be  mentioned  for  their 
beanty  one  repraaenting  LeucM  and  Oorinibuab  inaerfbedwith  tiiair 
namaa  (engmTed,  iSSimmaa  flWa^  1878,  pL  8,  pubUdied  by  tiie 
Aaaodatien  uourl'anconnMmant  dn  Btudn  Graooun),  and  anotiMr 
fai  the  BdtSTUnmsmibtmtlUAnlL,  IL  pL  87),  on  the  bach  of 
whidifea0ganofBNawbidibaabean  dlTeredofar.  Witiithia 
'^    Mtfonad  nlRor  WM  foond  tha  teonn  nn  uaad to  ootttdn  it 
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ip  of  AphroditA  Ukd  Srot  in  rraoutte. 
"    "*     '      '  &a  miiTor* 


mthlUekofwliiokbA 

It  WM  fbuttd  in  Cretn     ^t  moit  of  the  Greek  minon  %tu 

ctMi  hftTing  Artiitlo  deilgu  are  from  Oorlnth.     One  bears  the  name 

of  tht  trtirt»  'AveXAit  iwUi  (engntTed,  ArdL  JSeUun^,  18«t»  pL 

IM,  ilg.  1). 

Atofiile  art  (aboat  000  &a)  !•  repreMnted  bj  a  mirror  in  tha 
Britiah  Hnstom  from  Simiam  in  Attioa.  The  mirror  itMlf  is  onite 
plain,  bat  the  etand  !•  oompoeed  of  a  draped  female  figure,  aoore 
vhoee  head  iloat  two  oapida.  Fkom  Xtraria  there  is  a  oompantiTelj 
small  nnmber  vith  archaio  inoissd  dssi^^iML  It  may  be  oonoluded  that 
the  lunrj  of  mirrors  enriched  with  incised  designs  was  not  l^ly  in- 
dvlgsd  before  400  &a  in  Etniria  and  nerer  to  any  extent  in  Oreeoei 
A  speolal  centre  of  Incised  mirrors  was  the  Lstlan  town  of  Prcneeta 
Taiestrina)i  and  it  is  of  interest  in  re^^ard  to  eome  of  the  mirrors 
bond  there  that  fhey  hare  inscriptions  m  sari j  Latin.  Artbtioally 
they  hare  -     -     -      •        . 

whererer  i 


they  hare  a  porely  Greek  eharsoter.    Plain  mirrors  are  lb«md 
whererer  Greek  and  Boman  dvilintion  spread,  and  it  may  1 
from  a  specimen  fonnd  in  Oomwall,  now  in  tha  British  lii 


that  the  Celtlo  popnlation  of  England  had  adopted  the  form  ana 
sBbstance  of  tiie  mirror  from  their  oonqnerorsi  This  speoimsa  is 
enriched  with  a  Celtlo  pattern  incised.  The  shaps  of  tne  handle 
teetUles  to  natirs  originality.  If  iirors  were  need  in  Greece,  porhaps 
isrsly,  for  diTinatton.  ss  appear^  for  example,  trom.  Panssnias  (m 
U,  i\  ths  method  Delng  to  let  the  mirror  down  into  a  well  by 
means  of  a  strlnff  till  it  raachsd  closs  to  the  sorfkoe  of  the  water. 
When  it  wae  paXL^d.  up  after  a  little  it  wss  expected  to  show  the 
htM  of  Uie  sick  person  on  whose  behalf  the  ceremony  wae  performed. 
Tbli  wae  at  PatrsSi 

Tlia  prtndpSl  j^bOeailMU  ca  ladMil  mbwn  an  Qerlisrd,  MtruOUthi  J^Hgt/f 
BM-Ua,  lS48.<r,4  Tok.,  ennUinlnf  4M  plat«t  for  tb*  OrMk  ntrtart.  UylaoMM, 
'■AAfMca  Kdfwr^  AtlMD%  187a.  and  DHDOBt,  Bulttl,  4»  Oorrtp,  iMT^i,  ISTT, 
»  lOi:  wa  alw  Prkd«tolM,  X/«Awrw  MmH  tmd  JmdmttrH  tm  AIHriMmm,  DQimI- 
iorf,  isri,  >  It  tfi:  aadlfvtaardt  and  KoouBMa,  Sfa^bmh  Ur  rmuoktm 
AiltrtHmtr,  tIL  pt  i,  pi  CTS.  (A.  &  X.) 

MIRZAPUBi  ft  diatriet  in  the  North-WMtem  ProyinoeB 
ef  India,  lying  between  23*  51'  SO'  and  25*  31'  N.  lat, 
and  between  82*  9'  10'  and  83*  a  36'  E.  long.,  ia  bounded 
0n  the  K.  by  Jannpnr  and  Benarea,  on  tbe  £.  by  Shahibid 
4nd  LohirdagA,  on  the  S.  by  SargiijA  atate,  and  on  the  W. 
by  AllahibAd  and  Rewrh  state,  and  haa  an  area  of  5217 
square  mileiL  It  la  creased  from  eaat  to  weat  by  the 
Yindhya  and  KAfmnr  rangea.  A  central  Jungly  plateau 
Bonneota  these,  and  separates  the  valley  of  tiie  Ganges 
from  that  of  the  Son. 

The  nopnUtton  In  1872  wss  1,016,208  (malaa,  620,498;  famalea, 
494,707),  of  whom  949,844  were  Hindus  84,809  Kohammadan^ 
and  760  Chrlftiana  Ilie  non-Aaiatic  popnlation  nnmberad  62& 
Only  three  towns  had  a  popnlation  sxeeeding  6000  f  Ufrsipor, 
87,374;  Chanir,  10,184;  and  Ahranra,  9091.  Out  cf  a  GoYam- 
mant-ameaaed  area  of  8048  aqnare  mflca,  1818  are  cnltlTatad,  497 
enltlTable  waste,  and  12S8  nacoItlTabla.  The  part  of  llttUpvr 
which  llee  north  of  the  Vlndhyda  ia  very  highly  calUvated  and 
tiilckly  peopled,  but  the  reat  of  the  dlatrlct  oonsiata  largely  of 
imylnaa  and  foresti,  with  a  Tsry  aparae  popnlation.  Looal  mann> 
liKtnree  eomprlae  carpota  of  a  anparior  daaoription,  braaa  ware,  and 
ahellac.    The  Eaat  Indian  Badway  traTeraea  the  diatriet,  along  the 


tQway  traTei 
right  bank  of  the  Gan|(e%  for  a  dUtance  of  82  mHea 

lamiM 
and  east'   The  mean  annnal  ralnCill  ia  427  inchea 


The  climate 
isVllghtly  warmer  and'  damiier  thao  that  cf  dbtrlota  farther  north 


MfsziPUB,  chief  town  and  adminiatratiye  headquarters 
ol  the  aboTe  djstriot,  ia  situated  on  the  south  bank 
of  the  Gangee,  56  miles  below  AllahAbid  (25*  9'  43'  N. 
lat,  82*  38'  lO''  E.  long.).  The  population  in  1872  was 
67,274,  of  whom  55,917  were  Hindua  and  11,053  Mo- 
bammedanfc  Up  to  quite  recent  yeara  Mlrzipuz  was 
the  largest  mart  m  upper  India  for  grain  and  cotton ;  but 
of  late  its  commercial  importance  has  rapidly  decreased, 
owing  to  the  eatablishment  of  through  railway  communica- 
tion with  Bombay  via  Jabalpur,  and  the  rise  of  CSawnpore 
to  the  position  of  a  mercantile  centra  The  river  front, 
lined  with  ston»  ghdU  or  flights  of  stairs,  and  exhibiting 
numerous  mosquos^  Hindu  temples,  and  dwelling-houses  of 
the  wealthier  merchanti^  with  Mghly  decorated  facades  and 
richly  canred  balooniee  and  door-frunea,  is  handsome ;  but 
the  interior  of  the  town  is  mainly  composed  of  mud  huts. 
The  manufacture  of  shellac  givea  employment  to  about  four 
thousand  penons ;  brass  ware  and  carpets  are  also  made. 
The  imports  «ymaLit  of  grain,  sugar,  doth,  metals^  fruity 
■{uces,  tobacco^  lac,  salt,  and  cotton ;  the  same  articles, 
with  manufactured  lac-dye,  shellac,  and  pM,  are  exported. 


HISDEM2AN0UK.  *'  Tlie  w^  miademfianour,'  aaj* 
Ruaaell  (On  Crimu,  vol  i  chAp.  It.),  «  is  applied  to  all  thoae 
crimes  and  offences  for  which  the  kw  has  not  provided  a 
particular  name."  Bte|»hen,  in  his  J>^mi  of  <A#  CriwUnai 
Lau,  adopts  the  following  mode  of  distingiushing  between 
misdemeanour  and  other  crimes.  **  Every  crime  is  either 
treason,  f ebny,  or  misdwneanour.  Every  crime  which 
amounts  to  treason  or  felony  is  so  denominated  in  the  defini- 
tions of  crimes  hereinafter  contained.  All  crimes  not  so 
denominated  are  misdemeanours.*  It  ia  customary  to  speak 
of  miKlemeanour  as  implying  a  less  degree  of  crime  than 
felony  (see  FxLomr).  "  Misdemeanours,*  observes  BusseD 
in  the  passage  already  cited,  "  have  been  sometimes  termed 
mi$prmoH$ ;  indeed  the  word  misprision,  in  its  larger  senses 
is  used  to  signify  every  considerable  misdemeanour  which 
has  not  a  certain  name  given  to  it  in  the  law,  and  it  is  said 
that  a  misprision  is  contained  in  every  felony  whatsoever, 
so  that  the  offender  may  be  prosecuted  for  misprision  at  the 
option  of  the  crown."  Misprision,  in  a  more  restricted  sense 
(or  negative  miiprision)^  is  the  concealment  of  an  offence. 
Positive  mis|»iaions  are  contempts  or  misdemeanours  of  a 
public  character,  #^.,  mal-adminiatration  of  high  of&eials^ 
contempt  of  the  sovereign  or  magistrates,  Ac  The  rule 
as  to  punishment^  when  no  express  provision  has  been  made 
by  law,  is  that  '*  every  person  convicted  of  a  misdemeanour 
is  liable  to  fine  and  imprisonment  without  hard  .labour 
(both  or  either),  and  to  be  put  under  recognisances  to  keep 
the  peace  and  be  of  good  behaviour  at  the  discretion  of 
the  court"  (Stephen's  Di^tti,  art  22).  By  28  k  29  Vict, 
c  67  prisoners  convicted  of  misdemeanour  and  sentenced 
to  haid  labour  shall  be  divided  into  two  divisions^  one  of 
which  shall  be  called  the  first  division,  and  when  a  person 
convicted  of  misdemeanour  ia  sentenced  to  imprisonment 
without  hard  labour  the  court  may  order  him  to  be  treated 
as  a  first-class  misdemeanant^  who  shall  not  be  deemed 
a  "criminal  prisoner*  within  the  meaning  of  that  Act 
The  Prison  Act,  1877  (g  40,  41),  requires  prisoners  con- 
victed of  sedition  or  seditious  libel,  or  attached  for  contempt 
of  court,  to  be  treated  as  misdemeanants  of  the  first  class. 

In  New  Tork  and  some  other  States  of  the  American 
Union  tiie  legislature  has  defined  felony  as  any  crime 
which  is  or  may  be  punishable  with  death  or  imprisonment 
in  a  State  prison,  all  other  crimes  being  misdemeanours. 

MISHNAH.  The  Mukmih^  in  the  most  familiar  appli- 
cation ol  the  name^  is  the  great  collection  of  legal  decisions 
by  the  ancient  rabbis  which  forms  in  each  Talmud  the  text 
on  which  the  Qemara  rests,  and  so  is  the  fundamental 
document  of  the  oral  law  of  the  Jews.  The  question 
What  is  Mishnaht  was  asked,  however,  as  early  as  the 
Utter  part  of  the  1st  or  the  early  part  of  the  2d  century, 
though  in  a  somewhat  different  sense  and  for  a  somewhat 
different  purpose.*  It  will  be  answered  in  the  course  ol 
this  article  in  all  its  bearings. 

1.  Nawi€, — Rabbinic  tradition  has  fixed  the  pointing 
MiAnak  (H^^)  by  giving  its  ttatuM  cotutmetm  sa 
Muhnaik  Although  the  word  Mtaknak  is  not  found  in 
the  Bible,  it  is  no  doubt  a  classical  Hebrew  term,  signi- 
fying something  closely  akin  to  JfukttiA  (which  term 
oocura  more  than  once  there),  as  may  be  seen  on  comparing 
Jfikmi  with  Mil^k,  liikmah  with  Miineh,  Maalah  with 
Ifa'aUk^  and  liiu'ah  with  Mar'eh,  each  two  of  which  are^ 
however  they  may  vary  in  practical  application,  un- 
questionably synonymous  terms.  The  practical  signifi- 
cations of  Muknak  are  seven  in  number  >—(l)  repeti- 
tion, f.#.,  tradition :'  as  such  it  is  the  equivalent  of  the 

*  Baa  T.  R,  KUU—kim^  49a. 

>  The  toot  ^immok  {rSff\  ttom  which  JfUtadt  ia  tmmedlatoly  dt* 
lived,  ia  not  SMnly,  m  la  often  thonght,  to  lasm,  to  Uuek,  bat  l» 
riftmt  (  end  it  la  in  mlitr  thti  laal  aMaalag  vhlah  anderliea  the  tv» 
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Scvrf/MMTCit  of  EpipliamQa,^  the  tradki<me$  H  8cvrcp«S(rccf 
of  Jerome,*  the  Uvripwrit  of  Justinian,*  and  the  msisf 
;p^^^  ("the  second  to  the  law'^)  of  tiie  Antkh*;  (2)  re- 
citation from  memory,  in  contradistinction  to  reading  from 
a  book;*  (3)  study:  as  such  it  is  the  equivalent  of 
Midrath  in  the  A^rmer  part'  of  its  third  signification ;  (4) 
instruction :  as  such  it  is  the  equivalent  of  Midrask  in 
the  latter  part  of  its  third  signification;*  (0)  system, 
style,  view,  line  of  study  and  instruction  *  as  such  it  is 
identical  with  the  Talmudical  Shtttak;^  (6)  a  paragraph 
of  the'JTtfjAitaA:  it  is  invariably  employed  in  this  sense  in 
the  Babylonian  Talmud,  and  is  identical  with  the  word 
Halakhak^  used  for  the  same  purpose^  in  the  Palestinian 
32almud;  and.  (7)  the  collection  of  the  decisions  of  the 
whole  "  oral  la^i  «^tf*»  tho  liuhkah  in  the  concrete  sense. 
The  word  Jfu&itaA^has  three  different  plurals :— (1)  the 
traditional  'Midmayoth  for  signification'^?),  formed  on 
the  analogy  of  MUevaoih  (not  as  some  thmk,  on  that  of 
Mikracth  or  Midriuhoth) ;  (2)  the  correct^  .though  ques- 
tioned, MishniyiKioth  for  signification  (6),  formed  on  the 
analogy  of  ParMyyoth  from  ParoBhak  (or  Parthah\  not 
to  speak  of  that  of  Ma'atiyyoth  from  J£a*asek;  (Z),  the 
somewhat  inelegant^,  but  correct,  liuknoth^^  which  also 
serves  for  signification  (6).  Significations  (1),  (2),  (3), 
(4),'  and  (5)  have^  however  inconsistent  it  may  appear 
when  one  tokee  into  consideration  their  respective  equi- 
valents^ no  plural  whatever.  So  much  for  the  Hebrew 
MitknaL  The  Aramaic '  JTot^i^  will  be  spoken  of 
later. 

2.  Contents  and  Faturt. — The  Muhanah  consists  chiefly 
of  ffalaihah;^  there. is^  comparatively  speakings  little 
Agadah  ^<^  to  be  found  in  it.  It  is  not^  however,  as  many 
think,  either  a  commentary  on  the  Halakhic  portions  of  the 
Pentateuch,  or  on  the  ordinances  of  the  Scpherim,  or  on 
both  together.  It  rather  prasuppo^es  the  knowledge  of, 
and  respect  for,  both  the  Mosaic  and  the  Sopheiic  laws^ 
and  it  only  discusses,  and  finally  decides  on,  the  best  mode 
and  manner  of  executing  these.  The  discussions  and 
eventual  decisions  to  be  found  in  the  Jiuhnah^  owe  their 
existence  principally  to  deep  meditation  on  these  two 
kinds  of  laws,  notably  on  the  former,  by  the  rabbis  of 
various  ages^  but  chiefly  by  those  who  lived  fifty  years 
before-  and  one  hundred  and  fifty  years  after  the  rise  of 
Christianity,  the'namee  of  whom  it  faithfully  gives^  along 
with  their  respective  discussions  and  decisions.  There  are 
but  few  cases  to  be  found  in  the  Mit/mah  which  would 
critically  come  under  the  denomination  of  an  Halakhah  U- 
Moaheh  tnti-Sinai, ».«.,  an  explanation  (of  a  law)  as  directly 

^  JEtmres,,  zt.  {gark  ypa/ifiarittp^  vnjhu.  Eptpluuilns  iras  aiu^ya 
of  Palflstbie,  oven  if  h*  waa  not,  aa  aome  think,  of  Jawiali  parantaga. 
Aa  a  Palaatinian  wxitar  on  Jawiah  and  aaml-Jdwiah  matteia  lie  moat 
hava  had  a  more  than  aaparflcial  knowledge  of  the  Jawkh  tradltlona 
(the  ATMAnoA,  Ao.).  And  Indeed,  to  Jadge  from  the  aoconnt  he  jlTea 
of  the  vailoaa  Jawiah  tradltlona  (although  the  text  of  thla  account  la 
extremely  eorrnpt  in  evarj  way),  he  waa  pretty  well  informed.  For 
he  talla  na  that  the  Jewa  haite  four  klnda  of  tnditlona  : — aarh  aa  ara 
aMflbed  to  Moeea  (by  which  he'  no  donbt  meana  the  ffalakKah  le- 
Uothsk  wUaSifuii^ ;  each  aa  ara  aacribed  to  the  aona  of  Aamonnna 
(by  which  he  meana  the  Ttfpanoth,  ftc,  of  the  Btfh  Dimo  aha  J^atk- 
vumaii  eee  T.  B.^^Abodak  Zarah,  806);  aooh. aa  ara  aacribed  t^R. 
'Akibah  (the  great  teacher  and  martyr) ;  and  anoh  aa  an  aaoribed  to 
R  Andan,  kc'  (BabU  Tehndah  Hannaal)i 

*  /»  /aoMvi,  cap.  Till.  11-16. 

•  ITov.  czlvL  (n«pl  Itfipoimw)  «tf.  i,  Ai  inedio. 
«  Article  ruens  (firat  dellnition). 

•  Contraat  Shanoh  (H^f^)  with  ^sr»  (tfT^). 

*  See  article  MmaASH;  p.  285. 

'  See  Schlller-SzineMy,  OaUUogtM  qf  EOnw  JiSS.  ui  (hi  xmofid(f 
UnintnUy  LSbrtuy,  iL  p.  04. 

•  See.M&  Ad4.  464  (Univetaity  library,  Cambridge),  leaf  288». 

*  This  word,  derived  from  the  root  HaUkh  (vQX  to  go,  if  aynony* 
nioiia  with  Minhag  (onitom,  pnctloa)  and  MUhpat  (mla),  Ac 

^  For  the  meaning  of  thla  term  and  the  Agadle  parta  which  tr»  to 
to  itwad  to  the  Mithnah,  ate  MmsASH. 


given  by  (^  to  tfoMS,  Md  iq  dninterrnpted  suoeesstoa 
received  from  him  by  the  rabbis.  Several  cases  given 
under  this  name  in  .the  Jflshnah  are  not  bona  Jlde  cases  ;^^ 
tdt  the  test  of  su(h  an  HaJUMah  is  that  it  must  never 
have  been  contested  by  any  one.^ 

3.  JftfMod— A  Mithnak^  if  genuine,  never'begins  vdtk 
a  passage  of  the  Pentateuch,- .  and  even  oonfparatively 
seldom  brings  direct  proof  from  or  gives  reference  to  itw 
When  there  is  any  exception  to  this  rule  it  will  be  found, 
on  close  examination,  either  that  such  a  paragraph  belongs 
to  a  very  early  age  (that  of  the  Sopkerxm\  or  that  it  is  to 
Be  found  in  another  work  of  the  "  oral  law,*  and  is  simply 
copied  in  the  JlfuAnoA,  or,  what  is  more  likely,  that,  if 
independent,  it  belongs  to  a  very  late  age,  or,  finally,  that 
the  proof  or  the  reference  thus  given  is  only  a  later  addi- 
tion.    One  example  of  the  trv  ^  method  of  the  Mithnah  will, 
perhaps,  better  illustrate  the  foregoing  statement  than  a 
sheet  f oJl  of  theori2ing>on  the  subject;  and  this  one  example 
will  the  more  surely  sufilce  because  of  its  mixed  (Mosaic 
and  Sopheric)  character.     It  is  the  very  first  paragraph  of 
the  whole  MxJ^nahy  and  runs  thus :  "  From  what  time  (of 
the  day)  does  (may,  should)  one  read  the  Shema'  ('the 
taking  upon  onesetf  the  yoke  of  the  heavenly  kingdom ') 
in  the  evening  t "    The  JfUhnah  does  not  begin :  One  is 
in  diity  bound  to  read  the  Shemd  in  the  evening,  because 
it  is  written  (Deut.  vL  7),  "  And  when  thou  liest  down." 
For,  in  the  firat  place,  the  law  to  read  the  Shemd  evening 
and  morning  is  not  unquestionably  Mosaic,  as  the  words, 
"  And  t&ou  -shalt  talk  of  them,  ^c,"  do  not  refer  to 
this  passage  of  the  law  particularly,  but  rather  to  the 
words  of  the  Pentateuch  in  general;^*  and,  secondly^  it  is 
needless  to  say  that  one  is  in  duty  bound  to  recite  the 
Shemd  twice  a  day,  since  every  Jew  readily  acknowledges 
this  duty  and  executefirit^  although  it  is  not  Mosaic,     '^ua 
duty  of  reading  the  Shemd,  the  grounds  on  which  this 
duty  restiv  and'  how  it  is  best  fulfilled,  are  fully  and 
ably  discussed,   developed,  and   finally  settled  in  thai 
part  of  the  Talmud  «Jled   Oemara,^^ — the   business  of 
which  it  is  to  discuss  the  words  of  the  Mithnah  and  to 
show  the  sources  of  the  tradition,  and  eventually  the  pas- 
sage in  the  Pentateuch  (if  on  such  the  case  rest)  from 
which  the  respective  disputants  had  derived  their  views,  ko, 
4.  Purpose, — ^Althougli  it  is  a  book  containing  Halakhic 
decisions,  the  Mithnah  was  never  intended,  as  many  think, 
to  Enable  the  reader  thereof  to  decide  from  it  immediately. 
TUs  mistake  is  old^'  and  widely  spread, — but  a  mistake 
nevertheless.      The  purpose  of  the  Mithnah  was  and  is 
simply  to  exhibit  the  development  of  the  ''oral  law" 
and  the  view  taken  of  this  development  by  the  rabbis  of 
various  times.      For  this  reason   one  finds  side  by  side 
with  the  opinions  of  the   majority  those  also  of  the 
minority,  which  latter  are  very  carefully  given.     But 
why,  since  these  opinions  of  the  minority  can  have  no 
decisional  effecl  t    The  Mithnah  itself  (£duyyoth,^^  L  5) 


»  See  B.  Aaher  h  Yehiel  ^Harosh),  ffiUkhoih  Mi^vaoth  (coming 
close  after  fhia  Babbi*s  commentary  on  Kiddak,  in  the  printed  edltUwa 
of  the  Bab.  Talmud),  L  1. 

^  There  are,  howcTcrp  at  leaat  eizteea  anca  oonafide  caaea  to  be  foond 
in  the  worka  of  the  "oral  law." 

u  See  T.  R,  Berakhoth,  on  Deat*  xi.  19. 

^  Qemant,  or  O0m4)rOt  ilgniflea  concretely  diaeiuaion  on  and  final 
aettlement  of  the  oontenta  of  the  J/uAnoA,  from  gtmar  (^|),  to  itady 
deeply,  to  come  to  a  final  rsanlt ;  which  laat  aigniflcation  ia,  to  aome 
extant,  to  be  found  alao  in  the  Hebrew  root  gamor  ("tb^).  Compare 
T.  B.,  B6b6  M9UC0,  88a,  and  Baahi,  ik  loeo, 

>•  See  T.  B.,  auah,  22a. 

^  The  word  nV^V  is  varionaly  pointed..*— '^duyoiAy  'JBdi^oth,  and.  aa 
in  the  text,  *JSduyyoth,  which  laat,  if  the  name  come  tnm  ni*1V» 
becauM  of  the  testimony  of  the.  witneaaea  on  which  this  Masaekheik 
chiefly  reats,  would  be  the  only  correct  one.^  But  it  ought  to  ba 
remarked  that  the  Babylonian  teachers  most  have  meHled  it  'Idiyyoth 
(beat  thinga),  aince  ita  equlralent  ia  giren  by  them  aa  Behirto  (or 
Jk^intho).    SesT.  B.,B«raMoM,27aandel8awhera    -^-- 
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Answers  tjlds  question :  it  is  that  tlis  tesoher  or  tlie  judge 
of  later  ages  nuty  be  tjius  enabled,  if  he]iaTe.good  grounoiB 
for  taking  a  Tiew  different  from  that  of  tiie. majority  as 
giTen  hundreds  of.  years  before,  to  reverse  the  old  decision, 
by  forming,  <(n  the  strength  of  the  exKmple  before  hiin, 
with  «ther«  who  agree  ^th  him  (or  without  them,  -if 
only  one  vote  was  wanted  to  reverse  the  majority)  a  fresh 
minority.  Thus  the  Jewish  "oral  law"  can  never  beoome 
ossified  like  the  laws  of  the  Medes  and  Persians. 

$,  Langvtagt, — ^The  Mxthnah  is,  on  the  whole^  written 
in  %lmoet  pure  Hebrew;  and  even  the  originally  non- 
Hebrew  words  (Aramaic,  Greek,  Latin,  &c.)  are  so  skil- 
fully Hebraized  that  they  are  a  most  creditable  testimony 
to  the'  linguistic  powers  both  of  many  of  the  disputants 
mentioned  in  it»  whose  yttj  words  are  in  most  cases  given, 
and  of  the  editor^  or  editors  who  revised  them. 

6.  Age  and  AtUharthip, — B.  Tehudah  Hannasi  (the 
Prince),  the  reputed  author  (in  reality  only  thev^principal 
and  best  among  the  editors)  of  the  Mishnah,  was  born 
before  the  year  140  of  the  Christian  era.  His  name  was 
in  full  Tehudah  b.  Shime'on  b.  Gamliel  b.  Shime*on  b. 
Qamliel'  b.  Shime*on  b.  Hillel  On  account  of  his  holy 
living  he  was  sumamed  Rabbenu  Ha^r^adosh,  and  on 
aocouni  of  his  great  learning  and  authority  he  was  called 
simply  "Rabbi*' ("My  Teacher"  par  e*<:ip//<fnce).  Rabbi  and 
his  time,  however,  are  no  termintu  a  quo  tor  the  composi- 
tion of  the  Mishnah.  For,  not  to  speak  of  many  isolated 
ffithniyyoth  which  can  be  brought  home  to  R.  Meir,  to  R. 
*AVibah,  to  Hillel,'  to  Yose  b.  Yo*ezer,*  and  to  others,  even 
to  the  earlier  Sopherimy^  we  find  that  R.  Yose  b.  Qalaphta 
of  the  1st  century  already  quotes  the  beginning  and  end- 
ing of  a  whole  Mishnic  treatise  (Kelim  '),  and  that  in  the 
same  century  (or  veiy  early  in  the  2d)  another  treatise 
consisting  of  early  testimonies  (^Eduyyoth  ^)  was  put  into 
order.  ^  Moreover,  although  the  phrases  Muhnath  J?. 
EliaerX  TcCakoh^  and  Mishnaih  J?.  *Ak%hah^  do  simply 
signify  the  systems,  styles,  and  views  of  these  two 
eminent  teadiers,  there  can  be  little  doubt  that  they  and 
others  besides  them,  presided  over  colleges  in  which  the 
whole  Halakhic  matter  was  systematically  treated  and 
regularly  gone  through.  Nor  are  Rabbi  and  his  time  for 
the  composition  of  the  Jfishnah  a  terminun  ad  guein^  for  the 
Muknah  was  not  brought  to  a  close  till  a  very  long  time 
afterwards.  Kol  only  did  R  Hiyya  Rabbah,  R.  Qosha*yah 
Rabbah,  and  Shime'on  bar  IKlappara  redact  J/uAnayo^^® 
but  in  the  Mithnah  before  us  notices  are  actually  .found 
which  reach  to  the  end  of  the  3d  century,  if  not  even  later. 
The  statement  that  Rabbi  was  the  first"  to  write  down  the 

^  Th«  Hebraw  spoken  in  the  booM  of  the  principal  editor  of  the 
ilithnah  wm  to  oorreet  that  nbbii  actoallj  learnt  the  meaning  of 
uoonunon  words  gf  the*Bible  from  the  handmai^ns  of  this  house. 
tlBB  T.  B.,  Roth  ffatshtmakt  S65.  As  for  Rabbi  himself,  he  wss  not 
maodj  a  fine  Hebrew  sehofar,  bat  a  fine  Orsek  scholar  also.  He  was 
■ipa  A  pozist ;  for  in  T.  B. ,  Soiah,  4M,  he  is  reported  to  have  exclaimed, 
**  Wby  shovld  any  one  speak  in  Palestine  'Bond'  f  Let  him  speek 
elfhei  HSbrew  ov  Greek  !  '^  In  nsing  the  word  •'  Snrsi "  for  *'  Sorith  " 
(Syilaoja  jie  no  doubt  makes  a  punning  allusion  to  the  mixed  (cut-up) 
cbaractwc  of  the  language,  corrupted  firom  Hebrew,  Chaldee,  Persian^ 
Gnek,  and  Uitin. 

*  This  was  the  teacher  of  St  Paul. 

*  In  addition  to  such  wcll-knoVn  Agadic  Mithniyyoth  tm  those  which 
•NLdlstinetlf  ascdbed  in  Ahath  to  HiUel,  see  MiAnah  Xidduihin,  ir. 
1;  and  contrast  it  with  the  language  and  style  of  the  MtMknah  in 
general,  and  that  of  MauekJUo  Kidduihin  in  particular. 

* Mishtuih'JBduyyot^  riii.  4. 

*B—Mithnah  Ma'aser  Sheni,  v.  7;  Sotah,  r.  1.  S;  ITtga'im,  zii. 
5,  6,  7,  Iec  ;  though  it  cannot  ,be  said  that  theee  psMsges  preserre 
the  teaching  of  the  Sopherim  in  their  original  purity. 

*  Bee  MitKnah  Kelini,  injitu, 

»  BeeT.  B.,  Barakhoth,  88a :  "It  is  handed  down  oraUj  (lOn)  that 
Mdwypothwn  on' that  daj  (when  R.  ETacas  K  'Aaaryah  was  insUOled 
M  president)  gone  through,*  %.€,,  redacted. 

•T:  B.,  rtbamath,  496. 

•Mithnah  Synhtdrin,  iU.  4. 

^9mK9htUthRtMahwfi.  Bin  media. 


Jfishnah  is  untmei  t)eeaiise  the  thing  is  impossible.     For 
the  .two'  Talmuds,  of  which  that  c3  Babylonia  was  not 
finished  before  the  6th  centtxry  (if  then),'  know,  oertaxnly, 
nothiug  of  th6  writing  down  of  the  Miahnah.     On  the 
contraiy,  their  language  throughout  presuppdses  the  Jfuh- 
nah  in  their.  tiUie  to  have  been  what  its  name  indicates,  a 
repetition,  «.«.,  a  thing  acquired  by  continual  recitatiQn, 
because,  like  the  other  works,  of  the  "oral  law*  (Torah 
shehbe^al  j)eh\  it  was  to  be,  andwas^  handed  down  orally." 
As  for  the  difficulty  of  keeping  in  memory  such  a  stu- 
pendous juid  Tut  'work  as  the  Muhnak, .  it  is  sometimes 
forgotten  in  this  controversy  that  memory  was  aided  by 
a  great  variety  of  mnemotechnie  means,  such  as  numbers 
and  names  of  teachers,  and  by  the  existence  of  other  works 
of  the  "oral  law,''  which,  -  although  they  also  were  not 
written  down,  could  be  easily  kept  in  memory  because 
they  rested  on  letters,  words,  and  verses  of  the  written 
Pentateuch.     Anyhow,  there  is  ample  evidence^  both  ne^ 
tive  .and  positive^  that  the  Jfithnah  as  we.  now  hate  it 
was  not  committed  to  writing  in  the  times  of  Babbi.or 
for  long  afterwards.     But  it  certainly  does  not  follow 
that  no  merit  is  due^  to  Babbi  in  oonnezion  with  the 
Mithnah.     His  merit  in  connexion  with  it  is  great   in 
every   way.     For  (1)  Babbi  was  himself  a  link  in  the 
chain  of  tradition,   since  he  had   '^ received*  from  his 
own  father  and  so  on  up  to  his  ancestor  Hillel  and  even 
higher;  (2)  he  gave  in  the  Mithnah  his  6wn  dedsions^ 
in  most  cases  in  accordance  with  those  of  the  famous  R. 
Meir,  which  are  thus  in  a  great  part  secured  to.  us;  (3) 
in  giving  his  own  decisions  he  preserved  to  us  also  a 
good  many  decisions  of  the  teachers  of  the  2d  century ; 
(i)  in  collecting  all  these  decisions  he  anxiously  as(!ertained 
the  genuine  formulas  of  the  older  JifuAm^eC^;"  (0)  he 
did  not  merely  reproduce  the  formulas  which. he  esteemed 
the  best,  but  discussed  them  ianew  in' his  own   college, 
which  was  composed  of  men  of  the  highest  eminence,  as 
is  well  known;  (6)  although  he  gave  on  the  whole  the 
very  language  of  the  teachers  who  preceded  him,   he 
gauged  it,  guarding  it  against  the  barbarisms  which  are 
so  plentiful  in  the  other  works  of  the  "  oral  law.*^ ;  and  (7) 
he  scattered  the  Mithnah  broadcast  (though  only  by  word 
of  mouth^  over  all  Palestine  and  Babylonia  by  means  of 
the  disciples  who  fiocked  to  him  from  all  parts  of  those 
countries.     If  the  Mithnah^  as  it  now  exists,  is  not  entirely 
his,  it  certainly  belongs  to  him  in  a  great  measureand  in 
more  than  one  sense. 

7.  Value  and  Appreeiaiion,---^WbhteYer  can  be  said  in 
favour  of  the  Agdddh  applies  with  equal  if  not  greater 
force  to  the  Mithnah^  as  the  latter  is  a  canoniosl.  and 
therefore  more  reliable  work  of  the  "oral  law."  The 
Mithnah  is  one  of  the  richest  mines  of  archaeology  which 
the  world  possesses.  But  it  waits  yet  for  the  master 
touch  to  bresk  the  spell  which  holds  it  bound.  Great, 
however,  as  the*  value  of  the  Mithnah  is,  its  popu- 
larity has  never  been  steady,  but  has  been  continually 
fiuctuating,  and  that  for  various  reasons.  Even  Rabbi 
in  his  time  had  to  appeal  for  due  attention  to  it  Whilst 
it  was  neglected  in  troublous  times  by  the  masses,  who 
ran  after  the  Agadah^^  which,  besides  being  consoling; 
needed.no  particular  .study,  xt  was,  in  prosperous  times, 
neglected  by  the  rabbis  themselves  through  the  study  of 
the  Bible  and  the  Tahnud.^^    And  much  more  was  this 

"  Bee  partioulaxlj  T:  B.,  Bobo  UttM»,  SlU  and  h ;  and  eommrti 
also  Rashi,  t'li  loeo,  x 

"  Bee  T.  Y.,  Jia'ttser' Skmi,  nl;  and  oompars  the  preoedlng  v^ 

»  See  HiDBABH,  p.  286p  note  14. 

^  B.  Tohanan  said.  This  Mitknah  (Bcndihc),  that  no  study  esa  w- 
eel  that  of  Omnrnm,  wse  taught  in  the  time  of  (and  Vy)  Rabhi  himself. 
Then  the  people  went  lAer  Otmmra  and  aegleeted  thertudy  of  the  MiA' 
nah.  Whereupon  ha  again  bade  them  ever  ran  more  after  Miaknak 
ihMA  ttUr  Otmara. .  T.  B..  Bofo  JfeM*^  SSi.  snd  Bashl.  •»  lo^ 
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the  case  when  the  Tahnnd  had  dey  eloped  from  a.  mere 
studlbns 'activity  to  two  concrete  works  of  ]arge  size. 

8^  The  Ultimate ,  Writing  'Down  of  tAir  i/uAiia^— The 
troubles  of  the  unhappy  Jews  had  mtdtiplied  vTeiywhere. 
The  masses,  as  already  stated,  preferred,  in  consequence  of 
these  troubles,  the  AgadaK  But  tha  number  of  the 
learned  also  diminished  throtigh  these  trouble  day  by  day ; 
and  the  comparatively  few  uiat.  remained,  jxreferred  more 
and  more  the  Talmud  (in  Palestine  the  Palestinian  and  in 
Babylonia  the  Babylonian),  which  was  a  better  field  for 
the  exercise  .of  their  ingenuity.  The  fate  of  the  Miehawk 
would  have  been  iiealed  had  it  .not  been  ultimately 
written  down.  But  the  writing  down  of  HakJshah  en 
mcu§e  hiad  been  prohibited  in  earljr  times.  Two  considera- 
tions,, however,  ultimately  removed  all  scruples. '  (1)  It 
was  a  time  to  do  something  for  Qod,'  even  if  by  such  doings 
His  law  was  apparently  destroyed.^  Let  one  (and  a  minor) 
law  be  disregarded,  so  that  .many  fand  higher),  laws  be 
preserved,  ^e  Halotkjioth  of  the  Mtdinah  werci  numerous 
and  the  students  few ;  the  power  pf  tyranxgr  increased  and 
that  of  the  memory  decreased  by  reason  of  the  persecution.  • 
(2), The  language  of  the  Miehnahy  although  pure,'  and  in- 
deed purer  than  the  language  of  several  books  of  the  Bible,- 
was  sa  concise  and  terse  that  it  could  not  be  understood 
without  a  commentary ;  and,  therefore,  even  after  being 
written  down,  it  would  virtnally  retain  its  oral  character. 

9.  Reeeiuione, — The  Mishnah  has  three  principal  recen- 
sions :— (1)  the  Mishnah  as  presented  in  the  work  standing 
by  itself ;  (2)  that  on  which  the  Palestiniau  Talmud  rests ; 
and  (3)  Uiat  of  the  Babylonian  Talmud.  .  The  first-named 
and  the  last-named  J/uAnayo^A  have  always  been' known 
as  complete ;  the .  second,  however,  was  supposed  for 
several  hundred  years  to !  be  imperfect,  lacking  four 
Perakitn  in  ShaJbhath,  two  entire  Maesehktoth^n  the  Stder 
yezikin,  the  whole  Of  the  Seder ^  Jfodoshim,  and  by  far  the 
greater  part  of  the  Seder  Tohoroth,^  But  since  1869  this 
recension  also  has  been  known-  to  have  been  always  com-' 
plete ;  and  it  is  to  be  found  in  its  entirety  in . a  MS. .pur- 
chased in  that  year  for  the  University  Library  of  Oun- 
bridge  (Add.  470.  1).  Besides  these  three  there  are  many, 
minor  recensions,  touching,  however;  only  isolated  read- 
ings. These  last  are  to  be  attributed  ^efly  to  copyists^ 
The.  origin  of  the  .difference  between  the  principal  recen- 
sions is  to  be  sought  in  the  following  two  facts: — (1). 
Rabbi  had  himself  gone  twice  through  the  Mishnah  and 
had  himself  considerably  altered  the  wording  of  the  text;* 
and  (2)  his  successors  in  early  and  late  times  had  wilfully 
altered  and  corrected  the  original  text. 

10.  Divtrumt  and  DttaiUd  CantsnU  of  the  Mishnah,— The  Mish- 
nah in-  all  recensions  is  divided  into  six  Ssdarim  (orders),  escli  of 
wbich  contains  a  number  of  Massekhteth*  (treatises),  which  stand 
in  connexion  with  one  another.  These  are  subdivided  into  Psra^m 
(chanters),  and  these  again  into  Halakhoih  or  Mishniyyoth  (para- 
graphs called  MisknUh)*    The  number  ei  the  Ssdturim  is  six, 

that  of  the  MassekhioOi  sixty,*  and  that  of  the  Ptrai^m  528,  or, 

■ 

^  This  is  a' somewhat  Inexact  application  of  Ps.  exix.  126,  but  it  has 
been  more  than  once  acted  upon,  both  in  ancieht  and  modem  times  by 
the  Jews.  Compare  the  explanation  giren  in  T.  B.,  BsraJAolk,  6da, 
and  MenaJyotk,  99a. 

'  Niddah  is  the  only  Ilassekhsth  of  this  Ssder  of  which  three  entire 
Pera^m  are  to  be  found  in  the  printed  editions.  Compare  Bohilleir- 
SzinesBji  Occasional  UTotiees,  ke.,  L  (Cambridge^  1878,-  8to)  p.  8. .  ' 

s  See  T.  B.,  Bcbo  MstsCo,  44a,  and  elsewhera. 

'  *  Whether  the  word  Massekksth  oomes  from  Maabkh  0|b|^»  to  pour 
into,  to  mix,  &«.),  or  fh>m  Jfasolkh  Q^\,  to  pour,  to  mil,  to  weave,- 
ftc),  it  signifies  in  either  case  here  a  mould,  a  fons,  a  frama.  Jfos- 
eekKeih  has  three,  sereral  plurals  :— (1)  the  common  Massekhtofh  (not 
MassikhtUK)  \  (2)  the  less  common  Massekhoth  (see  MS.  Add.  470. 1, 
belonging  to  the  Uniyersity  Librsry  of  Cambridge,  leaf  89a  snd  else- 
when) ;  and  (3)  Massekhtiyyath  (ni^nSDD),  ■«•  Midrash  Jtabbah  on 
Caatieles  tL  8,  9.  The  Aramaic  Massckhto  (not  JfassiiMo)  has  in  the 
plural  Massskhotho,  the  use  of  which  is,  Kowevar,  very  unoommoD. 
.  ■  Compare  above,  p.  808. 

*  Ootapan  MOttask  JUMah  on  CantidM  tL  8,  9. 


with  a  fourth  Psnff  to  Bikkuiim,  32iJ    The  following  Is  s  scheme 
ot  the  whole  Mishnith^  ^  ^^ 

I.  2xxa'ix  (on  Agriculture^  preceded  by  the  TreatLie  on  Thanks- 
crivings  *).  (1)  Berakhoth  (blessings),  in  nine  chapten ;  (2)  Peah 
(Lev.  idx,  9,  ke.\  in  ..eight  chapters;  (8)  J>emai  (fruit,-  grain, 
fcc,  doubtful  if  tith^),.  in  seven  cnapten ;  (4)  KiFayim  (mixtures 
of  plants,  animals,  and- garments  respectively),  In. nine  chapters j 
(6)  ShsM^Uh  (vear  of  release),,  in  ten  ehaptart ;  (8)  Tsrufnoth  <^ 
to  the  priests),  is  eleven  chapters ;:  (7)  Ma'aser  Sheni^*  (Dent,  ziv. 
22-27),  in  five  chapters ;  (8)  Md'assr  RUkon,  otherwise  Ma'aseretJ^ 
(Levitiesl  tithes),  &  five  chapters ;  (9)  J^alM  (Num.  zv.  19-21X 
in  four  ehapten;  (10)  *Orlah  (Lev.  ziz.-28),  m  three  Spiers; 
and  (11)  BtJOnsrim  (Deut  xzvL  1-10),  in  three  (comaiQoly  four) 
chapters 

XL  Mo'xn  (on  Festival  Tbnes).  (lyskdbiaih  (Sabbath),  In 
twuity-four  chapters';  (2) -*^r«Mi»  (mixtures, '«.«.;  Idesl.nmon  of 
dividwl  spaces);  -in  ten  chapters ;  (8)  Pssah  (commonly  Pesahim^ 
i.s.,  Passover),  in  ten  chapters ;  (4)  £ippurim  (commonly  Yoma^ 
<.«.,"  the  day"  [of  atonement]),  in  eight  chapters  ;  (5)  Sht(^Um 
(Exod.  xxx.  12-15),  in  eight  chapters ;  (8)  Sukkah  (Lev.  xxili 
84-48),  in  five  chapters  ;  (7)  JBetsah  ("an  egg^"  so  celled  froin  the 
beginning  of  the  treatise;  also  Tom- Tab,  i.s.,  on  work prohibitsid, 
or.  permitted,  on  festivals),  in  five  chapten  ;  (8).  Bc^  Masshamah 
(on  the-.vsriona  kinds  of  new  vear,  as  religious  or  dvH,  the  king's 
accession  and  coroniition,  &c.),  in  fdur  chapters ;  (9)  Tdaniyyoth 
(fast-days),  in  four  chapters  ;  (10)  Megillah  (reading  of  the  book  of 
Esther,  other  readings,  Jec.),  in  four  chapters;  (11)  Hagigah 
(festivaL.oflrerings),  in  three  chapters;'  (12)  MasK^n  (so  called  from 
the  be^nxng  of  the  treatise,  but  commonly  Mded  Katan,  on  work 
-prohibited,  or  permitted,  on  the  middle  holidays  o^  Pastorer  an<L 
Tabernacles),  in  three  chapters. 

III.  Kashix  (Women)..' (1)  Kashiih  (so  called  from  the  first 
distinctive  word*  of  the .  treatise^  but  commonly  Yebamatk,  on 
sisters-in-law,  the  leirirate,  fcc),  in  sixteen  chapters;  {2)  Ketkuboth 
(marriage-pacts,  settlements,  fro.),  in  thirteen  chapters;  (3)  Nedarim 
(vows),  in  eleven  chapters ;  (4)  Naxir  (Num.  vL.  2-21),  In  niie 
chapters  ;  (6)  GiUin  (bills  of  divorcement  and  other  bills),  in  nine 
chapters;  (6)  Kiaiushxn  (betrothal  and  marriage),  in  four  chapters; 
•  (7)  Sota  (mostly  Sotaht  Num.  r.  12-^1),"  in  nine  chapters. 

-  lY.  NxziKZV,  commonly  Neuikin  (Damages;  &c. ;  see  Exod.  nL^ 
xtii.',  Icci).  (1)  Nexikin  (cqmmonly  Boho  Kamvie,  ihe  Former 
Gate,  in  ten  chapters ;  Bobo  Metsi  c,  the  Middle  Oate,  in  ten 
chapters ;  and  Bobo  BathrOf  th^  Last  Gate, '  in '  ten  chapters"),  in 
thirty  chapters;  (2)  ^ynA^cfrtn  ' (courts  of  Justice,  ke.)^  In* eleven 
chapters;  (8)  Makkoth  ("forty  stripes  save  one ,"-8cc),.- in. three 
chapters  ;  (4)  Shchuoth  (oaths,  kcj,  in  eight  chapters;  {5yBduyyoth 
(testimonies)  or  'Idiyyoth  (chiefest  or  b^  things  "),  in  eight  diap- 
ters ;  (6)  'Abodah  Zarah  (idolatry),  in  five  chapters ;  (7)  AbeOi 
(see  KiDRASH,  p. '288),  in 'five  chapters ;  (8)  .Bofoyoa  ^udidaL 
errors,  teachings,  and  decisions),  in  three  chapters. 
.  y.  B;ox>08Hik  (Holy  Things).  .(1)  Zebakim^  (sacrifices),  ia 
fourteen  chapters ;  (2)  Menahoth  (meat-otferings),  in  •  thirteen 
chapters  ;  (S)  ShehUalh  NiUlin  (slaying  animals  for  common  food;, 
commonly  HuUin,  or  common  food),  in  twelve  chapters ;  (4)  Bs- 
khoroth  (the  first-bom  of  beast  and  man),  In  nine . chapters ;  (6) 
'Arakhim,  commonly  JSra^in  (on  valuations;  see  Lev.-  xxvii. 
2-83),  in  nine  chapters ;  (6)  Tomurah  (Lev.  ix.  10,  83),  in  seven 
chapters ;  (7)  Kareikothf  not  K^erithoth  (sins  the  punishment  of  which 
is-  excision),  in  six  chapters;  (8)  if0'i2aA.(Num.  v.  6,  7),'  in  tax  chap- 
ters ;  (9)  Middoth  (description  of  the  temple  and'  its  measurements  ; 
see  HiDRASH,  p.  286),  in. five  chapters;  (10)  Tamidl (perpetual  or 
daily  sacrifice),  in  six  (commonlv  arranged  in  seven)  chapters ;  (11) 
^innim  (sacrifices  of  birds),  in  tnree  chapters. . 

YI.  ToHOROTH  (Purifications).  (I)ir0<im  (impurities  iOifveaselB), 
in  thirty  chapters  ;  (2)  OKoloth  (Num^  xix.  14^16,  8ec),  in  eighteen 
chapters;  (3)  Ntgaim  (plague  of  leprosv'in  man,  house,  and 
garment),  in  fourteen  chapters ;  (4)  Parak  (Num.  xixf  1-19),  In 
twelve  chapters  ;  (5)  Tohoroth  (euphemism  for  impurities)^  in  ten 
chapters;  (6)  Milevaoth  (religious  baths),  in  ten  chaptus;  (7) 
Ntddah  (Lev.  xv.  19-83),  in  ten  chapters ;  (8)  MakhdUnm  (liquids 

'  Others  include,*  instead  of  a  fourth  Psre^  ^Btkhmim,  the  Psm^ 
Babbi  Metr;  i.$,,  the  treatise  "  On  the  Acquisition  of  the  Law."  The 
original  Mishnah,  however,  had  neither  of  these  two  Pera^m. 

"^In  this  scheme  the  Cambridge  MS.  of  the  Mishnah  Is  taken  as 
the  ground woric,  while  the  variations  in  title,  &o.,  are  given  tsem  tha 
common  texts. 

*  Compare  St  Paul's  wokds,  E^ph.  v.  20.  s^xe^*^***^*'  vdrrerv 

"  On  the  apparent  snomaly  of  Ma'assr  Shsni  preceding  Mm*msst 
Bishon,  see  Schiller-Ssinessy's  Oataloffus  </  Ssbrms  MSS,  4m.  ike 
Qambridgs  University  Library,  vol,  ii.  p.  1,  not«  4. 

^  In  the  Cambridge  Ma  Add.  470.  1,  Massskkto  JTssQein  Is  givm 
correctly  as  one,  containing  thirtj  chapters.  Compare  T.  B.,  Bebo 
ATosiaio,  leaf  102a,  'Abodak  Barak,  7a,  and  Midrash  Skemiteit  V. 

>*  Bee  p.  608,  note  18. 

""  AIM  known  under  ShsMtaih  JDwo«»isi.i       ^/-^qi  p 


506 


M  I  S  H  N  A  H 


mdimodoff  for  «h»  contratdon  of  impttntU^  Ler.  n.  84),  m  uz 
SStS!7«)Wm(LeT.^x7.  2-88),  &  fire  chapter.;  (10)  Teftul 
Fom  tKiim.  xix.  19).  to  four  chapters :  (11)  Tadavim  (punflcation 
rf^  hSdiXto  toil  chapter. ;  (12)  'o*»to6»  (.telk.,  peel,  to.,  of 

^1^  A^^^^^dMon.  of  the  MUknah,  whether  a.  a  book 
bv  iteelf  or  a.  contetoedin  the  Babylonian  Talmad,  are  too 
namexona  to  be  mentioned  here.      The  ediiio  j^ium  of  the 


l/iiifciinlf  a.  a  separate  book,  appeared  (with  Maimonides's  com- 
menterr)  at  KapC  in  1492  (see  Maikonides),  and  that  as 
oontatoed  to  the  Babylonian  Talmud  at  Yenice  in  1620-28,  both 
to  folio  As  part  of  tW  Palestinian  Talmod  the  MUhndh  came 
oat  alio  at  '^o^  m  1628-24,  folio.  This  Talmud,  however, 
bainff  defectire,  ita  UUUbMh  natunlly  is  tocom^lete  too  (see 
p.io5) ;  and  it  IS,  moreover,  "  corrected  "  by  the  scnbe  of  1288-89 
(M9  Schille^SsineaBy,  Oeoasicnal  Koticu,  *c.,  i.  pp.  8,  11).  The 
syndics  of  the  University  Press  of  Cambridge  have  tberefore  laid  the 
learned  puUio  under  considerable  obligations  bv  publishing  for  the 
flist  time  the  complete  original  Miahnah  on  which  the  Psiestinian 
l^nd  zsate,  from  the  unique  KS.  preMrved  m  the  University 
library.^ 

12.  flVanfloMoM.— There  exist  translations  of  the  Mi^nah  to 
Latin,  Germsa,  and  English.  (1)  There  is  a  Latin  translation  by 
the  brothers  Abendana  (R  Ta'akob  and  R.  Titehak).  The  former 
wss  Saham  {J^akham,  if.,  chief  rabbi)  of  the  'Sepharadim  to 
England,  and  the  latter  wss*  teacher  of  Hebrew  and  Rabbinic  at 
Cambridge  and  Oxford  successively.  Both  brothers,  correspond- 
ente  to  1680  of  Buxtorf,  were  fine  Hebrew  end  Latin  scholars  (see 
SchiQer-SttoeoBy,  "  The  Abendanss,"  to  Jwrish  World  of  December 
6, 1879).  This  trsnslatito  is  preserved  to  the  Cambridge  Univer- 
dte  Library  Ma  Mm.  1.  4-8.*  (2)  The  Abendanas'  version  was 
before  Surenhnsius  when  he  compiled,  from  old  and  new  mat^ 
lisls,  his  Lstin  trsoslation,  which  appeared  (with  the  text  of  the 
MUhnah  and  the  translation  also  of  the  oommentories  of  Msi- 
monidessnd  "  Berttooro  ")  at  Amsterdam  to  1698-1708,  folio.  .The 
great  todebtednsss  of  Surenhnsius  to  the  Abendanas  is  a  &et  either 
unknown- to  or  isnored  by  the  bibliographers.*  (8)  A  German 
truBslation  by  Babe  came  out  to  German  letter,  at  ()nolzbteh  to 
1760-63,  4to.  (4)  The  vendon  last-named  was  to  the  possession 
of  the  anonymous  author  of  the  translation,  printed  to  Rabbinic 
letter.,  to  the  Vienna  edition  of  the  Mi^nak  with  the  oommenUry 
Sjc^  Ifakath,  1817-86,  8vo.  This  author  (or  editor)  silentiy 
"  used  "  tiie  work  of  his  predeoeeMr.  (6)  Both  thess  translations 
wers  sorpassed  to  German  diction,  as  well  as  to  oonectness  of 
rendering,  by  that  which  came  out  to  Hebrew  squars  Itftten  at 
Berlto  to  1882-84,  4to,  and  which,  no  doubt,  belong,  to  J.  M. 
Jest  the  historian.  (6)  The  English  translation  which  came  out  at 
London  to  1848,  8vo,  by  De  Sola  and  Raphael,  extends  only  over 
eightiyn  treatises. 

IS.  OommtntarUt,  ^ThB  oommenteries  on  the  Uishnah  are 
almctt  ss  numerous  as  the  editions,  and  osmiot'  therefore  be  speci- 
ally enumerated  here.  The  principal  and  the  oldest,  however,  are 
the  following.  (1)  The  two  Tilmuds  themselve.^  of  which,  mt 
pmeent,*  the  Babylonian  i.  the  only  (and  that  but  compicht-. 
tively)  perfoot  one,  or  at  all  evente  the  mo^ .extensive  of  the  two. 
It  oiwht,  however,  to  be  stot6d,  first,  that  the  Fttleetinlim  Tslmud 
hrt  Oemara  on  toe  whole  order  Zeniim,  whilM  the  Babylonian 
has  it  on  the  first  "  treatise "  only  of  that  order  {Btrakhoth), 
and,  seodndlv,  that  the  Chmarath  She^im  to  the  Babylonian 
Tslmud  is  only  borrowed  from  the  Palestinian  Tslmud.  (2)  The 
commentaries  on  SuxOm.  Tohorolh,  Ac,  by  Babbenu  Hai  Gaon, 
who  wss  the  last,  meat  learned,  and  to  97tTj  way  noblest  of  the 
Geonim.*  He  flouridied  to  the  10th  and  11th  centuries.  Part  of  the 
oOmmentaiies  (vis.,  that  on  Tohoroth)  has  appeared  to  the  collection 

^8ee  Mr  W.  H«.L6we's  able  edition  of  this  grand  work  {TU 
ifitAiwA  imwkieh'iKt'PaUttiiUtm  Taknud  rut$,  CsmbriOge,  1888, 
8vo). 

*  Accordfaig  to  Flooiotto  {OBHehm  •f  Anglo-Jtwuh  Hiatory,  London, 
1378,  8vo,  p.  66),  &  Tltshft  Abendana  tranelated  the  MiMhnah  and 
1^  oommentsries  (Msimonide.*  sad  "Bertinoro  "!)  slso  toto  Spanish. 

>  Bttienhnsins  witf  also  sided  in  his  grand  work  by  the  books  and 
nptee  >tf  GliiiAua  fin  Bm-akhoth,  Peak,  Demai,  Kiiayiw^  SkACith, 
Tmmoik,  sad  Mdamntk,  L-iiL  3),  Schmid  (to  Shabbath  and  'Brubin), 
ll^**?Sfe<^  flimAaiw*),  Land  (Taoititt),  Otho  {SKi^aUw), 
Ty^!^.^!'^^  CocoelM  (IfoJbbott),  T«glue(^6ott).  Amoldi 
(JtoU3);^LlSmperettr  {Miidoth\  end  Ulnuum  {ZAaJ^v^  and  Kart- 
OjMk). '  But  without  the  Abendanas  Burenhnaiu.  could  never  have 
Abuneaoed,  much  lees  executed,  the  great  tssk  he  had  before  him. 

«  For  4he  probabiUty  that  the  misskig  parts  of  the  Psleitinlan 
Tslmud  wiU  one  day  come  to  li^t  eomewhere  in  the  Esst,  eee  Schiller- 
ftdneesy  in  the  Academy,  February  28,  VatTBt^Chdlm,  xL  ;  and 
Stoinschnelder,  Sandteh^ifla^V^ntUhmUtilimr  kOniglicUn  BiUiothek 
m  BiffM,  ii.,  Ice.  (1878,^4to),  p.  66.  whoe  a  pamge  of  Pale^toian 
Oemara6l*ai»Uim  is  aetusUy  quote! 

',  He  wss  slso  a  poet  of  4io  meen  ttiwlinf  Sea  his  Jf umt  JSToaM 
tof  AaMMsO.  €i,  print.  Fsao,  1606  (f),  4tow 


Xob€t$  Jfdcue  Vede  Geonim,  kc  (Berlin,  1856,  ffvo).  (8)  Tbe  oom* 
mentery  on  various  treatises  of  the  B.  Talmud,  and  indirectlT  on 
the  J/isAnoA,  bv  Rabbenn  Gershom  Meor  Hsggolah  (the  "  Li^t  of 
the  Dianom,*'*  flourished  to  the  10th  and  lltii  centuries).  Tyng- 
mente  of  this  oommentary  are  tocorporated  to  the  ordinary  Tslmud 
editions  {e.a.,  Nedaryn,  226,  Ac.),  but  the  greater  part  lies  aa  yet 
in  manuscript  to  various  librsriea.  (4)  The  commenUry  of  Babbena 
Hananeel,  who  lived  at  Kairawan  (to  Africa)  to  the  10th  and  11th 
Mttturies.  His  commentery  on  the  Talmud,  and  thua  todireetiy 
on  the  Miahndh,  i.  now  being  published  in  the  Yilna  edition  of  thiia 
Babylonian  Talmud.'  (6)  The  commenteir  of  Raahi  {oh.  1106)  to  all 
thoM  parte  of  the  B.  Tumud  on  which  tnat  "prince  of  commen- 
tetors  '  wrote..  Here  ought  to  be-  mentioned  also  the  separata 
odiHo  princepe  of  thia  commentary  as  far  as  the  Mithnah  is  eon* 
cemed,  which  appeared  at  Leghorn  in  1668-64,  8vo.  '(6)  The 
supplemente  and  additions  to  the  commentary  of  Radii  by  his  son- 
in-law  Rabbenu  Yehudsb  b.  Kathan  {e.g.,  T.  B.,  Uakkolh,  196^ 
ftc),  and  by  his  grandsons  Babbenu  Shemuel  b.  Meir  {vtUgo 
Bashbam;  see  Peaahim,  99ft,  and  Bobo  Bathro,  29a,  Ac)  aofl 
Rabbenu  Shema'vah  b.  Simhsb  of  Vitri,*  who  toterpreted  the  Jfoa- 
oekheth  Uiddoth  before  Rashi,  his  grandfather  (see  SchiUer-SzinesBy, 
Cataloffu*  Y  ^  HArew  JiSS^maery^  to  the  UniversiW  Libfanr 
of  Osmbridge,  ii  p.  89).  (7)  The  commentery  on  flie  whole 
Mishnah  by  Maimonidib  (q.v.).  (8)  The  oommentary  by  -B. 
Abrsham.b.  David  of  Posquiirea  {mUgo  Rabad)  on'Bduyfoth  (eee 
editiona  of  the  B.  Talmad),  Jfinnitn  (with  two  other  commen- 
taries by  Rabbenu  Zerahyah  Hallevi  and  R  Asher  b.  Tehiel,  Con- 
stantinople, 1761,  folio),  and  on  many  other  JfiiAfit^sfotik  of  the  ordan 
ZenCim  and  ToMoroih  (in  his  **  strictures  "  on  Maimonidss,  Miokmek 
Torah,  books  Zerdim  and  Tokorah),  (9)  The  commentaiy  of 
R  Shimahon  of  Sens  (who,  like  the  foregotog,  was  a  contemporary 
and  opponent  of  Maimonides)  on  the  orders  of  Zera'im  (with  supple- 
mente taken  from  the  works  of  the  somewhat  older  R.  Yitshak  b. 
Malkitaedek)  and  Tohoroth.*  (10)  The  commentaryby  R  Meir  of 
Rothenbuzg  (the  oel^rated  captive  of  Rudolph  of  Hapabunr);  aea 
under  (18)  below.  (11)  The  commentery  bv  R  Ashtt  b.  Yehiel 
(a  disciple  of  the  finegoing,  who  died  at  Toledo  in  1827>on  twen'^- 
one  treatises  of  the  orders  L  and  vi  (12)  The  commentery  on  the 
whole  Miahnah,  by  Rabbenu  'Obad^ah  di  Bertinoro  (flourished  to  the 
16th  and  16th  centuries),  the  editions  of  which  are  very  numerous. 
(18)  The  commentary  on  the  whole  J/uAnoA,  b^  R  Yomtob  Lip- 
maun  Heller  (flourished  to  16th  and  17th  centuries).  This  famous 
teaoher,  rabbi  to  some  of  the  greatest  congregations  of  the  Jawa 
(Prague,  Yladimir,  and  Cracow),  tocorporated  much  of  the  oom- 
meutaryof  R  Meir  of  Rothenburg ;  compare  under  (10). 

14.  fForit'  Bubaidiary  and  Auxiliary  to  the  diiaknah-^Thmb 
may  be  summed  up  under  the  word  Jfathnitho,  ^athmilho  is 
ostensiblv  the  Aramaic  -equivalent  of  the  Hebrew  J/uAnoA  ;  to 
reality,  nowevor,  it  signmes  and  comprises,  not  merely  everr- 
thtoff  whioh  is  understood  under  that  name,  but  also  ^oratMo 
^to  mil,  Mathnilho  BoraUho),  i«.,  four  other  works  of  the  oral 
law,  and  many  literszy  notioes  of  Mishnic  and  pre-Mishnic  times 
besidei^  which  siB  .floattered  throughout  the  Tslmuds  and  other 
earlv  Rabbinic  worka. 

TtM  fir.t  of  these  is  ToHphto.  A.  ite  name  indicates,  Toaejphto 
is  "Addition,"  Ic,  to  the  canonical  Miahnah.  All  Miahnah 
teachers  from  time  immemorisl,  notebly  R  'Afcibah  and  R 
Vehud^  Hannasi,  left  out,  when  they  teught  Miahnah,  a  larsa 
mass  of  kindred  vnd  explanatory  matter,  which  they,  only 
oocanonally  and  supplementorily  mentioned,  t.<.,  when  abeolutely 
wanted.  The  chief  collection  of  this  additional  matter,  not  tocor- 
porated to  the  system  of  the  canonical  Miahnah,  is  called  Tooephalh 
in  Hebrew  and  Tootphtio  (or  Toaiphta  ss  some  less  correctly  write  it) 
to  Aramaia  The  Anunaic  singular  and  the  Hebrew  plural  occur 
already  in  the  Talmud,  and  MidraahimJ'^  Toaephlo  shares  with 
the  Miahnah,  which  it  enlarges  and  explaine,  the  number  of  ordera 
and  treatises,  but  not  that  of  chapters,  of  which  it  has  only  46SL 
The  oldest  collection  of  Toeophtic  matter,  even  aa  the  oldeat 
collection  of  Mishnic  matter,,  is  due  to  R  'Akibah.     But,  whilst 

'  In  the  synod  called  together  by  Rabbenu  Genhom,  among  eeveral 
**  ordinance.  "  was  a1«o  one  Uiat  no  Jew  is  allowed  to  marry  more  than 
one  wife. 

'  His  commentary  on  Pesahim  apixsarod  at  Paris  in  1868,  and  that 
on  Maklivth  at  Lcipnic  in  1876,  both  in  8vo. 

*  These  writers  (togetlier  with  Rabbenu  Meir  another  son-in-law  sad 
Rabbenu  Ya'akob  another  grandson  of  Rashi)  are  the  first  of  the  eo- 
called  Tosaphists,  whose  activity  continued  down  to  the  early  part  of 
the  14th  century. 

*  Whether  tlm  commentary  on  Tamid  printed  under  his  name, 
•together  with  that  of  R  Asher  b.  Yehiel  on  the  same  treatise  (l^mgueb 
1726,  4to),  is  really  his  Is  stiU  matter  of  dispute. 

>•  See  T.  Y.,,Shalbaih,  viii.  1,  Jtc ;.  T.-B.,  Synhodrin,  864  and  else- 
where ;  Midmah  Rabbah  on  Eodesiastes  v.  8,  He.  Then  out  be  little 
doubt  that  in  some  places  the  wort  KADDin  onght  to  be  taaflitersfaA 
ToaepMho  («.&,  aa  pluialX 
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ih«  MiAnah,  as  4  work,  was  tint  siffcad  Vj  liis  aMpla  B.  Hair, 
Ttenkio,  aa  a  work,  was  firat  ailtad  by  anotker  diadpla'R.  NahamTah ; 
and  just  aa  R.  Meir'a  MUhnah  waa  aifted  anin  by  JUMi  and  othera 
altar  kim,  and  waa  not  written  down  b^ore  tka  6tk  eentoir,  ao 
Tatepkto  waa  sifted  again  by  R.  Hiyya,  B.  Hoaha'yak,  and  otbera, 
and  waa  not  written  down  in  ita  entirety  before  uie  6tk  oentuy. 
It  ia  no  wonder,  tken,  tbat  it  now  contains  matter  of  a  conaiderably 
kiter  a^  TotqMo  ia  not  merely  of  great  kelp  for  understanding 
tka  Muknah,  wkiek  is,  in  a  certain*  sense,  incomplete  witkont  i€ 
bat  fior  tke  predse  and  exact  knowledge  of  Jewiak  arekcology  and 
otker  adencea,  and  in  ita  Agadio  parte,  -of  wkick  tkere  are  many,  for 
tke  Greek  Scriptorea  alaa  Here  odgkt  'also  to  M  meAtioned  Aholh 
tU-StMi  NtUAtm,  wkick  is,  no  donbt,  Totmhto  to  tke  Muhnah  of 
Abeik.  rosgiJUansed  to  ba  printed  till  witkin  tke  laat  forty  yean  > 
aa  an  appendix  to  tke  MipK,  i.«.,  tka  BUOhah  JRah  Alihu  (a 
eompenainm  of  tke  Talmud  by  B.  Yitakak  b.  Ta*akob  Al-Pkeai, 
or  iJ.Pkasi,  i.«.,  cf  Fei,  o».  IIOSI  Wkick  Appeared  first  witk  tkis 
Appendix  at  Yenice,  1621-2S;  foBa  Here,  nowerer,  it  was  not 
edited  critically  Or  printed  witk  eren  ordinaiy  care.  But  in  tke 
Ylenna  edition  of  tiie  Babylonian  Tklmnd  (1860-72)  it  came  ont, 
for  tke  first  time,  wortkily  after  a  ]i&  till  tken*  oneollated  wkick 
ia  preaerTed  in  tke  Ooort  librarr.  Dr  Znckermandel  baa  since 
Dnblisked  it  fhm  tke  Eri^irt  and  "Vlanna  HSa,  witk  collationa.*  A 
Latin  tranalation  of  Totephio  (witk  tke  Hebrew  text)  ia  to  be  found, 
onder  tke  name  of  ToaomUa,  in  Blasios  Ugolinns's  Tkuaunu 
An/iguiiahim  Saerarum  (xriL-xx.).  '  It  comprises^  kowerer,  only 
tke  orders  ZMim,  Udtd,  and  KcdosMmf  ana  came  out  at  Venice 
in  tke  years  1755-67,  folia 

Tke  second  of  tkese  pieces  of  Utaratnre  ia  MAhiUo,  Tkia  word 
ta  tke  Aramaic  aqniTalent  of  tke  Hebrew  Midddh  (meaanre),  and 
hence  aignifiea  monld,  form,  is.,  of  Scriptaral  ex^^^esis,  notaUy  of 
part  or  parte  of  tke  Pentateuck.  As  sack  it  migkt,  of  coarse, 
stand  for  any  kind  of  commentary  on  any  book  of  the  Pentateuck, 
and  kare  been  compoeed  by  any  one.  And  we  find,  indeed,  tkat 
MtkkiUo  avnifiad  at  one  time  a  commentary  on  tke  books  Exodus, 
Leriticus,  Numbers,  and  Deuteronomy,  dtker  by  B.  Yiskma'el  or  by 
R.  'Akibak,*  at  anotker  time  a  commentary  on  Exodus,  by  B. 
Skime'on  b.  Yohai,*  and  at  anotker  time  again  a  commentary  on  tke 
last  four  books'  of  Moees,  by  (Skime*on)  Ben  *AizaL*  MOckiUo 
now,  kowever,  mesne  a  oommentarr  on  tke  greater  part  of  Exodus, 
aacribed  to  B.  Yiskma'el  (flonriaked  in  tke  1st  oentury) :,  altkougk, 
in  reality,  tkis  teacker  cannot  kave  been  the  autkor  of  tke  book, 
seeing  that  kis  name  is  more  than  seTontT  times  mentioned  in  it 
The  reaaon  wky  the  andenta  called  the  book  by  his  name  \m,  no 
doubt,  because  tke  first  words  of  tke  real  work  are  Amar  Sabli 
YiaKmdO.  Like  tke  otker  works  of  tke  "oral  law,"  JMAOto  was 
not  written  down  before  tke  6tk  century,  a  fact  wkick  aoeourta 
also,  in  part  at  least,  for  tk^  loss  of  serenl  portions  of  this  com- 
mentary, wkick,  at  present,  only  extends  from  xii^  1  to  zxf.  8, 
with  several  gape  between.  That  MtkkxUo  waa  onoe  fuller  than  it 
is  now  we  know,  not  only  from  a  atatement  made  by  ICaimonidea 
and  others,  but  from  a  1&.  (Add.  894. 1,  in  the  Uniyersity  Librsry 
of  Gambridffe,  leaf  40^),  wkere  an  extract  ii  f^^^  ky  a  Franco* 
German  autnor  of  tktf  12tk  or  18tk  centuiy.  Tke  Talmud  knowa 
tke  name  MtkhiUo.  and  actually  qxto^/n  BoraUhaOi  (non*ean<mical 
Mukniyyo^)  whicii  'are  to  be  found  in  our  book ;  and  yet  tke 
existing  MekhiUo  can  scarcely  kare  been  known  to  tke  teapkers  of 
the  Talmud.  MekhiUo  ia  by  aome  called  Midrath  and  by  otkera 
MiAindh\  botk  namea  are  in  a  certain  aense  correot:  It  U  Mid- 
roik  in  substance,  inasmuch  aa  it  containa  exegeais,  and  in  form, 
inaamuck  aa  it  is  sabdirided  into  Fanhiyycth  and  foUows  tke  order 
of  tke  Scriptural  Tersea.  But  it  is  MUhnah  in  substance^  inaa- 
muck aa  it  not  only  deals  witk  tke  groundwork  of  tke  MiafuiaK, 
but  consiits  of  Boraiihoth  (non-canoniesl  Mi»h/iUyyoth\  and  in 
form,  inasmuck  as  it  is,  like  the  canonical  JfiiftnoA,  divided  into 
UamtkhMk,  Tkese  latter  are  nine  in  number,  and  an  called  re- 
apectirely  (1)  DephUika  (witk  IB  Partkiyyofh  and  1  PelMJUo  or 
introduction),  (2)  BeshaOdh  (witk  6  Panhiyyofh  and  1  PttkOdo), 
(8)  DtaMnOM  (witk  10  PanhiyfoOi),  (4)  FoyyasM^  (witk  8  >br. 
^Wth),  {tyAmim  (witk  2  Pwnhiwoth),  (6)  YWiro  (witk  2 
Panhiyyofh),  (7)  Ba^odeah  (witk  11  Panhiyyofh),  (8)  Nesri^n  and 
Katpo  (with  20  Panhiyyoth),  and  (9)  Shabbgiho  (witk  2  Par- 
thiyyoth—1  in  tke  pericope  Ki  (Aissa  and  1  in  ^t  of  Vayydlphel), 
MekkSUo  was  pubfisked  first  at  Constantinople  in  1615,  under 
tke  name  of  S^pher  ffammekhiUo,  and  in  1545  at  Yenice  aa  Mid' 
nis4  HammekhiUo,  In  1712  it  appeared  at  Amsterdam  witk  a 
commentary.  In  1744  it  appeaM  again  at  Yenioc  witk  a  Latin 
translation  by  Blasiua  Ugolinns  ( The$,  Aniiq,  8aet. ,  xir. ).  In  1 801 
it  appeared  at  Leghorn  witk  a  different  commentary..  In  1844  it 

>  That  on  the  order  Zerdim  came  out  at  Yilna  in  1799,  4to ;  bat 
In  Its  entirety  It  came  only  out  between  1887,  1841,  and  1871,  folio. 

*  Issued  at  Paaewalk  and  Tkevea  from  1877  to  1882,  8to. 

•See  Halmonides'a  preface,  to  the  JlfifAiM»  Torah, 

^  See  Nahmanides's  commentary  on  the  Pentataoch  (onCkn.  xUx.  81). 

■See  Tuha$in  Mas$haUm  {,9A,  FilipowaU,  London  and  Bdinbar)^ 
1857,  8ToX'p.  8Q.  coL  2. 


etme  out  at  YiIdm  witk  a  new  commentary.  All  tkese  are  in  folio. 
Tke'  beat  and  ekeapest  editions  witk  oommentariea  are  tkoae  by 
WdaB  (1885)  and  Friedmanu  (1870),  botk  printed  at  Yieiina,  and 
in8T0. 

Tke  tkird  of  tkeae  pieces  of  Uteratnre  ia  Siphro.  Botk  Leviticus 
itself,  because  it  ia  tke  moat' difficult. of  all  Hosaie  books,  snd 
tiia  oldest  Babbinfo  cdmmentanr  on  it,  because  it  ii  the  most 
difficult  of  all  temmentarieson  the  Scriptures,  kave  been  from  tim* 
immemorial  known  under  tka  name  of  JSij^uro  (i.s.,  <A«  Book).* 
Tkii  book  and  tkis  commentary  are  also  called  Torath  Kohanim, 
and  tka  former  is  spoken  of  m  tke  Talmud  already  as  Siphro 
dsbo  Bab  J  Tkis  latter  expression  kas  led  many  ereat  men  (among 
otkera  ICaimonidea}*  to  ascribe  tke  autkorsbip  of  this  commentary 
to  Bab  (Abba  Arikko,  a  nepkew  and  disdple  of  B.  Hiyya).  But 
abck  a  view  is  erroneous  in  tke  extreme,  as  tke  book  is,  so  fair  as 
form  attd  substance  go,  botk  older  and  later  than  Bab^  paradoxical 
aa  tkis  statemant  may  appear.  It  is  older  in  its  origin  and  in 
its  matter,  for  not  merely  do  aU  tka  anonymous  Bora^iOfh  wkioh 
are  to  ba  found  in  it  belong  to  B.  Yekudak  b.  Hai,  a  teadier 
of  tka  1st  century,  but  one  of  tke  sons  of  Babbi  (of  tke  2d 
oentury)  bad  actiuuly  taugkt  anotker  rabbi  two-tkirds  of  a  third, 
%$.,  two-ninths,  of  tkii  work.*  It  is  later  tkan  Bab,  for  in  it  are 
found  one  "autitority"  and  several  "results**  of  muck  later  data 
tkan  tkat  of  tkis  great  Babylonian  teacker.^*  Tke  fact  ia,  tke  word 
Bab  in  tke  pkraae  S^ro  debe  Bab  is  not  a  proper  name  at  all, 
but  simply  standa  for  "teacker,**  and  dAe  Bah  tkus  signifies  "of 
a  sckoov*  a  term  used  for  any  teacker  and  any  sekool  of  any  time. 
Altkougk  moat  of  tke  BoraUhcth  wkick  it  containa  are  as  old  aa 
tke  lat  oentnrr,  tkia  book  as  suck  cannot  kave  been  written  down 
earlier  than  tiie  8th,  in  accordance  witk  tke  treatment,  In  tkia 
respect,  of  all  tke  otker  Halakkic  works  of  tka  "  oral  law. "  Siphro, 
altkougk  it  beara  on  tke  pericopea  and  Veraea  of  Leviticus,  and  is 
on  account  of  tkis  &ct  uy  many  called  a  Midroih,  ia  in  realitr 
Mithnah,^ — a  name  borne  out  by  tke  nature  of  its  contents,  wkick 
are  m6atly  liisknic,  and  aometimes  represent  actual  canonical 
MishniyyoOL  Siphro  exkibits  a  curious  conglomeration  of  matter. 
It  opens  witk  tke  '*Bules  of  Ike  Interpretation  of  Scripture," 
ascrined  to  B.  Yiskma'el,— a  BoraHho  wkick,  altkougk  important 
.in  itself,  ii  not  more  important  for  tkia  than  for  any  otker  com- 
mentary on  tka  Pentateuck.  And  tkia  conglomerate  nature  skews 
itself  even  more  strikingly  In  form;  for  Swhro  contaixis  as  forms 
of  dividon  IHhburim,  Jukhilto,  Parthiyyoth  (aome  of  wkick  mean 
pericopea^  wkiltt  otkers  mean*  tDkapters),  Pera^m,  and  Pisfcolh, 
All  tkis  points,  of  course,  to  various  divisions  of  tke  book  made  at 
varioaa  timea.  Whilst  none  of  theae  dividona'can  ht  later  than 
tke  12tk  oentury,'*  tke  earliest  is  at  leaat  as  old  as  tke  2d,  and.bdonga 
perkapa  to  ti^e  lat  i* ,  Syfhro  ia  ckiefly  of  importance  for  tke  under- 
atandmg  of  tka  Mi^Muih  of  tke  orders  ^odoahtmand  Tohoroth  (wkick 
were,  no  dotibt,  tke  eerlieat  Miahniyyothmt  into  "order") ;  but, 
wkilat  it  ia  a  sure  kdp  for  tke  Mithnah,  Hat  Muhnah  is  no  sure  kelp 
for  it :  Siphro  is  a  genuine  spedmen  of  tke  "  oral  law,"  inasmuck 
as  it  cannot  be  maatered  without  a  teacher.  Owing  to  the  difficulty 
f  of  understanding  it,  Siphro,  has  not  been  often  studied,  and  conae- 
quentiy  not  often  printed.'  Tke  editio  prineqM  ia  of  1545 ;  the 
aeoond  edition  witk  tke  commentary  KorSan  Aharon  ia  of  1609-11, 
botk  at  Yenice.  Tke  tkird  edition  witk  tke  just-named  commen- 
tary is  of  1702,  and  came  out  at  Dessau.  Tke  foqrtk  edition,  with 
a  liatin  translation,  is  to  be  found  in  Bladus  Uffolinus's  TTieaaurus 
AnHquitatum  SaeraT%m,  Jtc,  Yenice,  1744  (vol  xiv.).  All  tkeae 
are  in  folio.  Tke  fiftk  edition,  witk  tka  commentary  *Amrath 
jfohanim  (voL  L),  appeared  at  Yilna,  1845,  4to.  Tke  aixtk  edition, 
witk  tke  commentary  'Aairith  Eaep^ah,  appeared  at  Lemberg, 
1848,  folioi  Tke  aeventk  edition,  witk  tke  commentary  ^attoraA 
Veham-Mitnah,  appeared  at  Buchareat,  1860,  4to;  The  eighth 
edition,  with  tke  commentary  of  B.  Abrakam  b.  David  of  Poe- 
qui^rea,  Ac.,  appeared  at  Yienna,  1862 ;  and  tke  nintk  edition, 
witk  tke  commentary  by  B.  Shimskon  of  Sens,  appeared  at  War- 
aaw,  1866,  botk  in  folio. 

Tke  fourtk  of  tkeae  pieoea  of  literature  ia  Siph&ra.  Siphert,  or 
Swh0n  debe  Bah,  wkick  in  earlier  timea  certainly  included  tke 
oldeat  Babbinio  oommentariea  on  Exodus,  Numbers^  and  Deu- 
teronomy (and  perkapa  also  tkat  on  Leviticua),  means  now  tke 
oldest  Babbinic  commentary  on  tke  last  two  books  of  lioses  onjfy. 


.*  See  T.  B.,  Berdkhoth,  \«b,  and  Baaki,  in  loco.  The  S^i^hro  add 
here  to  have  been  studied  by  Bendah  the  son  of  Jeholada  may  well 
have  been  oar  Leriticos,  though  of  coarse  it  '^unot  have  been  the 
Siphro  with  which  we  are  here  conoerDed. 

^Ibid, 

*  Preface  to  Mishneh  Torah. 

•  See  T.  B.,  XMidtuhin,  88tf. 

^*  See  the  peiioope  KodoahiM,  vL 

u  Its  origi9d  founder  (B.  Yekudak  K  B'd)  identifiaa  Miahtiah  and 
Midraah,  T.  B.,  J^iddu^nu^  49a. 
"  They  were  known  to  k  Abraham  b,  David  (Babad).- 
»T.B.,^M*iiWji..88a..         ^,^.__  .,    , 


^ogle 
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Both  boo1»  an  diTid«d  into  PUfuXh  (ptfi^pli*),  of  which  S^phert 
oa  Knmben  haa  161»  whilst  that  on  Doateronomy  haa  857.  The 
anolant  diriaion  into  Boraithoth  cannot  now  be  accurately 
traood.  Hie  work  oommenoes  now  at  Nombera  r.  1,  and  ^ea  to 
the  end  of  DeateranomT.  The  paaaam  anonymoaalr  girea  in 
Sipfiftn  an  aacribed  bv  the  Babylonian  Talmud^  to  B.  Shime'on  b. 
Yohal,  the  &Touite  disciple  of  B.  *Aldbah,  and  the  npnted  auth'or 
of  ihe  Sohar,  Bat  although  he  if  no  doubt  the  rirtnal  author  of 
S^Ur§,  seeing  that  moat  Soraiihotk  which  an  to  be  found  thenin 
an  his,  he  cannot  be,  tedinically  apeaUng,  ita  author.  For,  in  the 
flnt  plaoe,  he  is  not  only  repeatedlT  nam^  in  the  book,  but  aereral 
times  actually  oontndictea  by  othen ;  and,  aecondl^,  then  an 
•ereral  passages,  anonymously  giren,  in  the  book,  whidi  can  only 
be  the  nsult  of  '*Talmudlc  "  study,  and  must  be  conaeouently  pos- 
terior to  the  composition  of  the  Talmud.  The  fact  is  that  Siphere, 
like  the  other  works  of  the  "oral  law,"  waa  not  written  down 
befon  the  6th  oentniy.  It  ought  to  be  mentioned  hen  that  the 
nbbis  of  the  11th,  12th,  and  18th  centuriea,  and  eren  aomewhat 
later,  speak  also  of  another  Siphtr*  which  th^  rariously  designate 
as  £Hpher§  FOnim  Sheni,  Siphnre  atul  Panim  Shtni,  Siphon  Btmid- 
bar  Sinaif  Sithef  Zutta,  and  Siphere  aimply.  .To  judge  from  the 
eztracta  which  han  come  down  to  us,  that  work  mnat  not  onlv 
have  been  of  much  later  date,  but  also  of  far  less  yalue  than  the  work 
in  our  hands.  Siphen  api)«ared  for  the  first  time  in  1 646,  and  with 
a  Latin  tranalation  by  filaaina  Ugolinus,  in  hii  Thitavrut,  &c. 
(toL  XT.),  in  l744^both  at  Yemoe,  and  in  folio.  The  third 
edition  appeared  at  Hamburg  in  1780,  and  the  fourth  at  Snlsbach 
in  1802,  ooth  in  4to.  The  nnh  edition,  with  the  commentary  Zerei 
Abraham,  appeared  in  two  rolumea,  of  which  the  first  waa  printed  at 
DThemAirt  in  1811  and  the  aeoond  at  Badawell  in  1820,  both  in 
folio.  The  sixth  and  best  edition  ia  that  of  Friedmann  (Vienna, 
1884),  and  the  ssTenth  ia  that  of  Lembezg,  1868,  both  in  8to. 

Then  ia  also  a  fifth  piece  of  Mishnio  litentun  known  spedally 
br  the  name  Bpramo.  Beaidea  the  Boraithoth  oonatituting 
ToMphto,  MekhiUo,  S^hro,  and  Siph&rt,  then  an  hundreds  of 
»ther  Boraithoth  to  be  found  scattered  about  in  both  Tabnuda. 
These  are^  however,  men  fra«nnenta  of  the  rast  Miahnavoth  (entin 
Mishnio  works')  composed  oy  Bar  Kappara,  Babbl  Hiyya,  and 
hundreda  of  other  teachers,  which  in  course  of  time  must  hsTO 
perished.  Then  is,  however,  enough  left  of  the  Mithnah,  canonical 
and  non-canonical,  to  prove  the  correctnesa  of  the  eabbalistio 
nmark  that  Mithnah  ia  the  equivalent  of  Neahatnah  (sou1)l  This 
is  no  men  trifling  based  on  uie  fact  that  the  two  worda  (fUK^ 
TXOft^]  accidentally  consist  of  the  same  letten ;  it  is  nther  an 
enunciation  of  an  intrinsic  truth :  what  the  aoul  {yiuhamah)  ia  to 
the  body,  the  Jfishnah  ia  to  Moaaism.  The  aoul  givea  life  to  the 
body,  and  the  Miahnah  givea  life  to  the  Pentateuch.  For  the  letter 
killeth,  but  the  apirit  give^  life  1  (B.  IC  a-a) 

MIS^OLOZ,  capital  of  the  Cis-Tisian  oonnty  of  Bonoo, 
Hungary  (48**  6'  N.  lat,  20*  49'  E.  long.),  is  picturesquely 
lituated  in  a  valley  watered  by  the  Szinva^  90  miles  north- 
sast  from  Badapest,  with  which,  as  also  with  Debrecsen 
/tnd  Kassa  (Kaschau),  it  is  direcUy  connected  by  railway. 
Kiskolcs  is  one  of  tne  most  thriying  provincial  towns  in 
the  kingdom,  and  has  many  fine  boilings,  including  Roman 
Catholie,  Greek  Catholic,  Lutheran,  and  Oalvimst  churches 
and  schools,  a  Minorite  oonvjBnt^  synagogue^  Hungarian 
theatre^  hospital,  royal  and  drcuk  courts  of  law,  salt  and 
tax  ofiices,  and  the  administrative  bureaus  for  the  county. 
There  are  manufactories  of  snuf^  porcelain,  boots  and  shoes, 
and  prepared  leather,  and  both  steam  and  water  mills.  The 
trade  is  chiefly  in  grain,  wheaten  flour,  wine,  fruity  cattle^ 
hides^  honey,  wax,  and  the  agricultural  products  of  the 
neighbourhood.  The  great  lairs,  held  flve  times  a  year, 
are  much  resorted  to  hy  strangers  from  a  distance.  Not 
far  from  the  town  are  stone  quarries  and  iron  mines.  At 
the  end  of  1880  the  (civil)  population  amounted  to  24,343, 
of  whom  the  minority  were  Magyars  by  nationality. 

Durinff  the  16th  and  17th  centuriea  Miakolci  suflSsred  much  from 
the  desolating  hordes  of  Ottomana  who  then  nvaged  the  country, 
aa  also  i^m  the  troopa  of  varioua  Transylvanjan  princea  and  leaden, 
especially  those  of  Oeorffe  B4k6civ  and  Emeric  Tokdlyi  In  1781, 
1848,  and  1847  it  waa  devastated  by  fire,  and  on  the  80th  Augnat 
1878  a  great  portion  of  the  town  waa  laid  in  ruina  by  a  tenifio  storm. 
(Bee  RmsQAMY,  vol  aiL  p^  874.) 

MISREPRESENTATION.    See  Fraud. 

^  a^ahodriH,  88a.  . 

•  Aoeoidiag  to  T.  B.,  ^agigah,  lia,  than  existed  at  one  ttaa  no 
ksi  than  riz  o*  aevm  handnd  MUhmah  oidsia. 


MISSAL,*  the  book  containing  the  liturgy,  or  oflke  dt, 
the  mass,  of  the  Latin  Church.  This  name  («.y.,  Miasala 
Qothicum,  Francorum,  Qallicanum  Yetus)  began  to  super- 
sede the  older  word  SacramaUary  (Sacramentarium,  liber 
Sacramentorum)  from  about  the  middle  of  the  8th  century. 
At  that  period  the  books  so  designated  contained  mevely 
the  fixed  oanon  of  the  mass  or  consecration  pnyer 
(actionem,  preoem  canonicam,  canonem  actioniB),  and  the 
variable  coUecta^  secretss  or  orationes  super  oblata,  prefaoea, 
and  post-communions  for  each  fast^  vigil,  festiv&l,  or  f eria^ 
of  the  ecclesiastical  year;  for  a  due  celebration  of  the 
Eucharist  they  required  accordingly  to  be  supplemented  by 
other  books,  such  as  the  ArUiphonarium,  afterwards  called 
the  Graduale^  containing  the  proper  antiphons  (introitsX 
responsories  (graduals),  tracts,  sequences,  offertories^  con^ 
munions,  and  other  portions  of  the  communion  service 
designed  to  be  sung  by  the  schola  or  choir,  and  the  Lectum- 
arium  (or  Fpistolarium  and  ^«aii^e{wtort«m)  with  the  proper 
lessons.  Afterwards  missals  began  to  be  prepared  contain- 
ing more  or  less  fully  the  antiphons  and  lessons  as  well  as 
the  prayers  proper  to  the  various  days^  and  these  were  called 
miticUia  plenaricL  All  modem  missals  are  of  this  last  de- 
scription. The  MiuaU  RomanMim  €»  doereto  8S.  ComeHu 
Trideniini  resUhOum^  now  in  almost  exclusive  use  through- 
out all  the  churches  of  the  Latin  obedience^  owes  its  present 
form  to  the  council  of  Trent^  which  among  its  other  tasks 
undertook  the  preparation  of  a  correct  and  uniform  litoigyy 
and  entrusted  tiie  work  to  a  committee  of  its  members.  Tlus 
committee  had  not  completed  its  labours  when  the  council 
xose^  but  the  pope  was  instructed  to  receive  its  report 
when  ready  and  to  act  upon  it.  The  "  reformed  misoJ  " 
accordingly  was  promulgated  by  Pius  Y.  on  July  14,  1570, 
and  its  universal  use  enjoined  on  all  branches  of  tiie  Catholic 
Church,  the  only  exceptions  allowed  being  in  the  case  of 
churches  having  local  and  independent  liturgies  which 
had  been  kept  in  tmbroken  use  for  at  least  two  centuries.^ 
It  has  Bubsequentiy  undergone  dight  revisions  under 
Clement  YIIL  (1604)  and  Urban  YIIL  (1634);  and  various 
both  obligatory  and  permissive^  universal  and 


local,  have  been  added  by  the  competent  authority. 
Although  the  Roman  is  very  much  larger  in  bulk  than  any 
other  hturgy,  it  need  hardly  be  explained  that  the  oon^ 
munion  ofilce  to  which  it  relates  is  not  in  itself  inordinately 
long.  By  much  the  greater  part  of  it  is  contained  in  the 
"o^nary"  and  '^ canon"  of  the  mass,  usually  placed 
about  the  middle  of  the  missal,  and  occupies,  thouig^  in 
large  type,  only  a  few  pages  in  any  printed  copy.  The 
work  owes  its  bulk  and  complexity  to  two  drcumstances. 
On  the  one  hand,  in  the  celebration  of  the  sacrifice  of  the 
mass  practically  nothing  is  left  to  the  impulse  or  discretion 
of  the  ofi&ciating  priest ;  everything — ^what  he  is  to  say, 
the  tone  and  gestures  with  which  he  is  to  say  it^  the  cut 
and  colour  of  the  robe  he  is  to  wear — is  carefully  prescribed 
either  in  the  general  rubrics  prefixed  to  the  text^  or  in  the 
running  rubrics  which  accompany  it*  On  the  other  hand, 
the  Roman,  like  all  the  Western  liturgies,  is  distinguished 

*  MisoaKa  (so.,  Ub«r\  MUaaU,  from  Miaaa  ;  see  v^  vUL  p.  858. 

*  The  Boglish  missal  ooDsequently  continaed  to  be  used  by  BngUsh 
Gatholies  until  towarda  the  end  of  the  17th  century,  when  It  waa 
snpensded  by  the  Roman  through  Jesuit  Influenoe.  The  Oalllesa 
liturgy  held  Its  gnond  until  much  mon  recently,  bat  haa  now  sac- 
enmbed  under  the  intramontanism  of  the  bbhops. 

'  In  an  the  older  liturglas  the  oompantive  abaenoe  of  rnbrioi  la 
conspicuous  and  aometlmes  perplazlng.  It  is  veiy  nottoeable  in  the 
Boman  Sacrawteniarim,  but  the  want  la  to  some  extent  supplied  by 
the  very  detailed  dirsotiona  for  a  Ugh  pontlikcal  mass  In  the  various 
texts  of  the  Ordo  Bommima  mentioMd  below.  That  than  waa  no 
absolntaly  fixed  set  of  zubilos  in  use  in  Franca  daring  the  8th  century 
la  ahown  by  the  fMt  that  each  priest  was  raquirsd  to  write  ooft  an 
account  of  hia  own  pnotloe  ("Hbellum  crdinia'')  and  praent  tkfor 
approbation  to  the  bbhop  in  Lent  (see  Bslnas^  Oap.  il^  JVsws.,  t. 
834.  quoted  In  Smith's  ik  ^/'CAr.  itntf^..  IL  lifi^-- 
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from  those  of  the  Eastern  Church  hf  its  flezibilitj. 
Partly  by  oonadons  effort^  no  doubti  but  partly  also*  by 
happy  accident^  a  well-marked  distmctiTe  charactar  has 
been  giren  in  one  or  all  of  the  aboTe-mentioned  respeets 
to  the  office  for  each  eocleoiaBtical  season,  for  each  &st  or 
festival  of  the  year,  almost  for  each  day  of  the  week;  and 
provision  has  also  been  made  of  a  suitable  oommnnion  ser- 
vice for  many  of  the  special  and  extraordinary  occasions  both 
of  public  and  of  private  life.  This  richness  of  variety  is  seen 
not  only  in  the  collects  but  also  in  the  lessons  and  antiphonal 
parts  of  the  service,  passages  of  Scripture  in  the  selection  and 
collocation  of  which  an  exquisite  delicacy  of  religious  and 
-'Qsthetio  instinct  has  been  for  the  most  part  strikin^y  shown. 

Hie  different  parts  of  the  Roman  communion  office  are 
not  all  of  the  same  antiquity.  Its  essential  and  character- 
istio  features  are  most  easily  caught^  and  their  rationale 
best  understood,  by  reference  to  the  earliest  Scuramentariei 
(particularly  the  Qregorian,  which  was  avowedly  the  basis 
of  the  labours  of  the  Tridentine  committee),'  to  the 
Gregorian  Antiphonary^  and  to  the  oldest  redaction  of  the 
Ordo  jSomomw.^  Hie  account  of  the  mass  (qualiter  Missa 
Romana  celebratur)  as  given  by  the  Saerameniarium 
Grtgcriamim  is  to  the  effect  that  there  is  in  the  first  place 
"the  IfUroU  according  to  the  time,  whether  for  a  festival 
or  for  a  common  day;  thereafter  Kyrie  Sleuoi^  (In 
addition  to  this  Gloria  in  ExeeUit  Deo  is  said  if  a  bishop 
be  [the  celebrant],  though  only  on  Sundays  and  festivals; 
but  a  priest  is  by  no  means  to  say  it,  except  only  at 
Eastertide.  When  there  is  a  litany  (quando  letania  agitur) 
neither  Gloria  in  Excehit  npr  Alleluia  is  sung.)  After- 
wards the  Oratio  Ib  said,  whereupon  follows  the  Apottclut^ 
also  the  Gradual  and  Alleluia,  Afterwards  the  Goepel  is 
read.  Then  comes  the  Qfertorium,*  and  the  Oratio  niper 
oblata  is  said."  Then  follow  the  Surmtm  Corda^  the  Pre- 
face^  Canon^  Lord's  Prayer  and  "embolism*  (ifip6Xur/M 
or  insertion,  Libera  nof,  Domine\  given  at  full  length 
precisely  as  they  still  occur  in  the  Roman  missal 

In  every  liturgy  of  all  the  five  groups  a  passage  sinula^ 
•o  this  occurs,  beginning  vnth  Surtum  (Sordt^  followed 
by  a  Preface  and  the  recitation  of  the  Sanehu  or 
Angelic  Hymn.  Hie  "canon*  or  consecration  prayer, 
which  in  all  of  them  comes  immediately  after,  invariably 
contains  our  Lord's  words  of  institution,  and  (except  in  the 
Kestorian  liturgy)  concludes  with  the  Lord's  Prayer  and 
"  embolism."  But  within  this  framework  there  are  certain 
differences  of  arrangement,  furnishing  marks  by  which  the 
various  groups  of  liturgies  can  be  classified  (see  vol  xiv. 
p.  709  sg.).  Thus  it  is  distinctive  of  the  liturgy  of 
Jerusalem  that  the  "great  intercession  *  for  the  quick  and 
the  dead  follows  the  words  of  institution  and  an  Epiklesis 
(hrucXaja-it  rani  «vcv/iaro«  dytov)  or  petition  for  the  descent 
of  the  Holy  Spirit  upon  the  gifts ;  in  the  Alexandrian  the 
"great  intercession"  has  its  place  in  the  JPtrface;  in  the 
East  Syrian  it  comes  between  the  words  of  restitution  and 
the  Epiklesis ;  in  the  Ephesine  it  comes  before  the  Prrfaee ; 
while  in  the  Roman  it  is  divided  into  two^  the  commemora- 
tion of  the  living  being  before,  and  that  of  the  dead  after, 
the  words  of  institution.  Other  distinctive  features  of  the 
Roman  liturgy  are  (1)  the  position  of  the  "  Pax  "  after  the 
consecration,  and  not  a»  in  all  the  other  liturgies  at  a  very 
early  stage  of  the  service,  before  the  Preface  even ;  and 
(2)  the  absence  of  the  EpiklesLs  common  to  alt  the  others.' 

*  For  the  gvnaslogleal  nlfttioiMbipc  of  th*  Bomaa  vlth  olher 
Utuiglot,  fh*  rMdar  ii  xtfamd  to  tha  arttole  iJTOBaT  (r6L  zIt.  700 
sq,\  who*  ■ODM  Mooont  i«  aIm  gira  of  tho  thxM  SaeramemtarUt, 
For  tho  dootrtnM  i&yolTed  in  the  "Moilflot  of  tho  mua,"  Me 
^oemMMm,  vol.  tUL  p.  660  «g. 

^  •  Bone  odltknu  do  not  nontioni  the  Offortory  hem 

•  IMa  WM  one  of  fho  polnte  dlieuMd  at  fho  oovndl  of  FlorviKW, 
aadOudlaiaBMnrioiiforatiaioniooMaMliii  panotdiBC  tlra  Qnein 
fC^vptbeVpIUffis, 
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The  words  of  its  "canonical  prayer*  are  of  imknown 
antiquify ;  they  are  found  in  the  extant  manuscripts  of  the 
Sacramintariutn  GeUuidnum,  and  were.already  dd  and  of 
forgotten  authorship  in  the  time  of  Gregory  ifyd  Gfreat,  who, 
in  a  letter  to  John,  bishop  of  Syracose  ( JK^^utfr.  JEjpwt.,  vii 
64),  speaks  of  it  as  "  the  prayer  composed  l^  a  'scholastio'  * 
(precem  quam  scholasticus  oompoenerat).  The  same 
letter  is  interesting  as  containing  Gregory's  defence^  on  the 
ground  of  ancient  use^  of  certain  parts  of  the  Roman  ritual 
to  which  the  bishop  of  Syracuse  had  taken  exception  as 
merely  borrowed  from  Gonstantinoplei  >  Urns  we  learn 
that»  while  at  Constantinople  the  Eyrie  Eleieon  was  said  by 
all  simultaneously,  it  was  the  Roman  custom  for  the  clergy 
to  repeat  the  vrords  first  and  for  the  people  to  respond, 
Chride  EUieon  being  also  repeated  an  equal  number  of 
timesL  Again,  the  Lord's  Prayer  was  seld  immediately 
after  the  consecration  aloud  by  all  the  people  among  the 
Greeks^  but  at  Rome  by  the  priest  alone. 

The  somewhat  meagre  and  imperfect  liturgical  details 
furnished  by  the  Sacramentarium  Gre^orianum  are  supple- 
mented in  a  very  full  and  interesting  manner  by  the  succes- 
sive texts  of  the  Ordo  Eomanue^  the  first  of  which  dates 
from  about  the  year  730.  The  ritual  they  eigoin  is  that 
for  a  pontifical  high  mass  in  Rome  itself ;  but  the  differences 
to  be  observed  by  a  priest  "quando  in  stations  fadt  missas' 
are  comparativdy  slight.  Subjoined  is  a  prteis  of  Ordo 
Romanui  /. 

It  is  iiitt  of  sU  explained  that  Borne  haa  levtti  eoelaeiastleal 
region^  each  with  itR  proper  deaoom,  eabdeaoons.  and  aeblytefc 
Each  region  haa  its  own  oay  of  the  week  for  high  ecderieatiol 
ftmctioni,  wMoh  are  celebrated  by  eaeh  in  rotation.  [Ihie  aoooonts 
for  the  Statio  ad  8.  Meiiam  IC^orem,  ad  S.  Cmcein  in  Jenuelem, 
ad  8.  Petnun,  fto..  prefixed  to  moot  (tf  the  maaaei  in  the  Oregoricm 
Saerammtary,  ana  still  retained  in  the  "  FToprinm  de  Tempore"  of 
Ihe  Roman  mlisaL]  The  r^gnlations  for  the  ifsembluur  and 
marshalling  of  ths  proocsiion  l^  which  the  pontiff  ia  met  and  then 
eeoorted  to  the  appointed  station  are  minntely  given,  as  well  as  for 
the  adjustment  cil  his  vestments  "at  bene  sedeant^"  when  ths 
sacristy  has  been  reached.  He  doM  not  leaW  the  saeristo  |mta  ths 
tntroU  ,hs4  been  began  JT  tb0.  fchoir.  in  the^,^Qti4i^.B|M  the 
Ohfria  he,tSkM,his  stand  at  jOie  altar;  and  after  ilis  ZJ^  toiiMi 
hi#  b^svng.  (the  nnmher  of  timeij  is ,  left .  ^  htt'  discretion)  he 
begins  the  fflarid  Ui  Exoeleie,  which  is  taken  np  by  the  choi£  Dar- 
ing the  singing  be  frees  eastward;  at  its  dose  ne  tamf  ronnd  for  a 
moment  to  say  *'  Pax  vobis,"  and  forthwith  proceeds  to  the  Oraiio,* 
TUs  finished,  all  sSat  themeelres  in  order  while  the  snbdeacon 
ascends  the  ambo  and  reads  [the  EpietU],  After  be  has  dcne^  the 
cantor  with  his  book  (cantatorio)  ascends  and  gives  oat  the  response 
(Setpontum)  with  the  AUeluia  and  Traehu  in  addition  if  ths  season 
calls  for  either.  The  deacon  then  sflentlv  kisses  the  feet  of  the 
pontiff  and  receives  his  blessing  in  the  words  "  Dominos  sit  in  oorde 
tao  et  in  Ubiii  tais."  Pxeoeded  by  acolytes  with  lighted  candles 
and  sabdeuons  burning  incense,  he  ascends  the  aaibo,  where  he  reads 
the  Ootpel  At  the  doee,  with  the  words  ^Pax  tiU"  and 
*'  Dominos  vobiscam,"  the  pontiff/  after  another  OraUot  descends 
to  the  "  senatorinm  "  accompanied  by -certain  of  the  inferior  deigj, 
and  reodves  in  order  the  obUtions  <»  the  rolers  (oblatftones  TgSmd' 
pom),  the  srchdeaoon  who  followa  taking  their  "  amolas  "  ct  wine 
and  poaring  them  into  a  larger  vessd;  similar  offerings  siereedved 
from  the  other  ranks  and  dasses 


MS  present,  indading  the 
Thia  condaded,  the  pontiff  and  arcndeaoon  wash  their  hands,  ths 
offerings  bdng  meanwhile  arranged  by  the  sabdeaoons  on  the  dtar, 
and  water,  sapplied  by  the  leadiw  of  tlie  choir  (ardiiparlphonista\ 
being  mingled  nith  the  wine.  DaMg  this  ceremony  the  sehok 
have  been  engaged  in  singing  the  Qfemrium;  when  all  is  ready  the 
pontiff  si^  to  them  to  rtop,  snd  enters  npon  the  Prrfaet,  the  sab- 
deaoons giving  the  responses.  At  the  Angelic  Hymn  {Samtbu^  all 
kneel  and  continae  kneelinfc  except  the  postii^  who  rises  alone 
and  begins  the  Camum,  At  ttie  words  '*  per  qaem  hac  onu&ia  *  the 
archdeacon  lifts  the  cap  with  the  oblatesi  and  at  *'  Pax  Domini  alt 
semper  vobiscam  *  he  givee  the  peace  to  the  deigy  in  their  order, 
and  to  the  laity.  The  pontiff  then  breaks  off  a  partide  tnm  the 
consecrated  bread  and  lays  it  apon  the  dtar;  the  rest  hejphMee  on 
the  paten  hdd  by  the  desoon.  It  is  then  distiibated  while  Agn^ 
Dei  IS  sang.  Thejpontiff  in  eommnnioating  pats  the  partide  into 
the  cap,  sayinA,  **  llat  commlxtio  et  oonseoratio  corporis  et  aangninis 
Domini  nostri /esa  Ghriati  aodpientibas  nobis  in  vitam  •temam. 
These  present  commonieate  in  their  crdsr  ander  thia  ydee  also. 


4  Qiun  eoUeotaa  dloant^  Ord.  Rom,  IL 

*  After  singlnf  "Credo  )a  anon  Dean,"  OrA  Btm.  lU 
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Ai  tht  poBtUT  deseends  into  tht  flenatoriom  to  giT*  the  communion, 
the  lehok  begins  the  commnnion  Antiphon,  and  oontinnet  singing 
the  ^alm  antil.  "Ji  the  people  having  commnnicatod,  the^  receire 
the  aign  to  begin  the  Oloria,  after  which,  the  verse  hsring  been 
anin  lepeated,  they  stop.  The  celebrant,  then,  facing  eaatward, 
•Sera  the  Oratio  ad  CompUndum,  which  being  finished  the  arch- 
deacon says  to  the  people,  '*  Ite,  missa  est,"  they  responding  with 
*'Dw>gratia8.'' 

To  complete  our  idea  of  tbe  Boman  communion  office  as  it 
was  prior  to  the  end  of  the  Sib  century  we  must  now  turn  to 
tbe  Gregorian  Aniiphonariut  tive  GraducdU  Liber  ordinattu 
f)er  eireulum  annij  which  as  its  name  implies  contains  tbOse 
variable  portions  of  the  mass  which  were  intended  to  be 
sung  by  the  schola  or  choir.  It  gives  for  each  day  for 
which  a  proper  mass  is  provided — (1)  the  Antiphona  (Anti- 
phona  ad  Introitum)  and  Faalmtu ;  (2)  the  Besporuorium 
and  Vertua,  with  its  Alleluia  and  Vernu ',  (3)  the 
Qferiarium  and  Vertua ;  (4)  the  Cammunio  and  Pialmut, 
Some  explanation  of  each  of  these  terms  is  necessary.  (1) 
The  -mx^L  Antiphon  (dLvT(<^o>KOK,  Old  English  AtUe/n^ 
English  ArUhem)  in  its  ecclesiastical  use  has  reference 
to  tiie  very  ancient  practice  of  relieving  the  voices  of  the 
singers  by  dividing  the  work  between  alternate  choirs.  In 
one  of  its  most  usual  meanings  it  has  the  special  significa- 
tion of  a  sentence  (usuedly  scriptural)  constantly  sung  by 
one  choir  between  the  verses  of  a  psalm  or  hymn  sung  by 
another.  According  to  the  Boman  liturgiologists  it  was 
Pope  Celestine  wl^  eigoined  that  the  Psalms  of  David 
should  be  sung  ^n  rotation,  one  presumes)  antiphonaUy 
before  mass^  in  process  of  time  the  antiphon  came  to  be 
sung  at  the  beginning  and  end  only,  and  the  psalm  itself 
was  reduced  to  a  single  verse.  In  the  days  of  Gregory 
the  Great  the  introit  appears  to  have  been  sung  precisely 
as  at  present,-— that  is  to  say,  after  the  antiphon  (proper 
and  ptw  excellence),  the  Psalmus  with  its  Gloria,  then  the 
antiphon  again.  (2)  The  Eeepotuoriujn,  like  the  Greek 
antiphon,  derives  its  ttame  from  the  responsive  manner  of 
singing.  As  introduced  between  the  epistle  and  gospel  it 
was  probably  at  first  a  comparatively  long  passage,  usually 
an  entire  psalm  or  canticle,  originally  given  out  by  the 
cantor  from  the  steps  from  which  the  epistle  had  been 
read  (hence  the  later  name  GraducUeYihe  response  being 
taken  up  by  the  whole  choir.  (3}  The  fifertorium  and 
Communio  correspond  to  the  ''hymn  fr6m  the  book  of 
Psalms  "  mentioned  by  early  authorities  (see,  for  example, 
Augustine,  Belr^  ii.  11  ;  Ap*  Const.,  viiL  IS)  as  sung 
before  the  oblation  and  also  while  that  which  had  been 
offered  was  being  distributed  to  the  people.  A  very 
intimate  connexion  between  these  four  parts  of  the  choral 
service  can  generally  be  observed ;  thus,  taking  the  first 
Sunday  in  the  ecclesiastical  year,  we  find  both  in  the 
AfUiphonary  and  in  the  modern  Miual  that  the  antiphon 
is  Ps.  XXV.  1-3,  the  paalmus  Ps.  xxv.  4,  the  responsorium 
(graduale)  and  versus  Ps.  xxv.  3  and  xxv.  4,  the  offertorium 
and  versus  Ps.  xxv.  1-3  and  Ps.  xxv.  5.  The  communio 
is  Ps.  Ixxxv.  12,  one  of  the  verses  of  the  responsorium 
being  Ps.  Ixxxv.  7.  In  the  selection  of  the.  introits  there 
are  also  traces  of  a  certain  rotation  of  the  psalms  in  the 
Paalter  having  been,  observed. 

The  iii'st  pages  of  the  modem  Boman  missal  are  occupied 
with  the  Calendar  and  a  variety  of  expUnations  relating 
to  the  year  and  its  parts,  and  the  manner  Of  determin- 
ing the  movable  fcasU.  The  general  rubrics  (Hubrica 
GenercUei  Missalis)  follow,  explaining  what  are  the  various 
kinds  of  mass  which  may  be  celebrated,  prescribing  the 
hours  of  celebration,  the  kind  and  colour  of  vestments  to 
1)0  used,  and  the  ritual  to  be  followed  (ritus  celebrandi 
mtHsam),  and  giving 'directions  as  to  what  is  to  be  done  in 
case  of  various  defects  or  imperfections  which  may  arise. 
The  Pfaparatio  ad  J/iMam,  which  comes  next,  is  a  short 
manual  of  devotion  containing  psalms,  hymns,  and  prayers 


to  be  used  as  opportunity  may  occur  before  and  after 
celebration.  Next  comes  the  proper  of  the  season 
{Proprittm  Miuarum  de  Teinport),  occupying  more  than 
half  of  the  entire  volume.  It  contains  the  proper  introit, 
collect  (one  or  more),  epistle^  gradual  (tract  or  sequence), 
gospel,  offertory,  secreta  (one  or  more),  communion,  and 
post-communion  for  every  Sunday  of  the  year,  and 'also 
for  the  festival  and  ferias  connected  with  the  ecclesiastical 
seasons,  as  well  as  the  offices  peculiar  to  the  ember  days, 
Holy  Week,  Easter,  and  Whitsuntide.  Between  the  ofllice 
for  Holy  Saturday  and  that  for  Easter  Sunday  the  ordinary 
of  the  mass  {Ordo  Miaem),  with  the  solemn  and  proper  pre- 
faces for  the  year,  and  the  canon  of  the  mass  afe  inserted. 
The  proper  of  the  season  is  followed  by  the  propjer  of  the 
saints  {Propriutn  Sanctorum),  containing  what  is  special 
to  each  saint's  day  in  the  order  of  the  calendar,  and  by  the 
Commune  Sanctorum,  containing  such  offices  as  the  com- 
mon of  one  martyr  and  bishop,  the  common  of  one  martyr 
not  a  bishop,  the  common  of  many  martyrs  in  paschal  time, 
the  common  of  many  martyrs  out  of  paschal  time,  and  the 
like.  A  variety  of  masses  to  be  used  at  the  feast  of  the 
dedication  of  a  church,  of -masses  for  the  dead,  And  of  votive 
masses  (as  for  the  sick,  for  persons  journeying^  for  bridegroom 
and  bride)  follow,  and  also  certain  benedictions,  ^ost 
miasab  have  an  appendix  also  containing  certain  local 
masses  of  saints  to  be  celebrated  "ex  indulto  apostolica" 

Masses  fall  into  two  great  subdivisions : — (1)  ordinary  or 
regular  (secundum  ordinem  officii),  celebrated  according 
to  the  regular  rotation  of  fast  and  feast,  vigil  and'*feria,  in 
the  calendar ;  (2)  extraordinuy  or  occasional  (extra  ordinem 
officii),  being  either  "votive"  or  "for  the  dead,"  and  from 
the  nature  of  the  case  having  no  definite  tim^  prescribed 
for  them.  Festival  masses  are  either  double^  half-double, 
or  simple,  an  ordinary  Sunday  mass  being  a  half -double. 
The  <£fference  depends  on  the  number  of  collects  and 
secretes ;  on.a  double  only  one  of  each  b  offered,  on  a  half- 
double  there  are  two  or  three,  and  on  a  simple  there  may 
be  as  many  as  five^  or  even  seven,  of  each.  Any  mass 
may  be  either  high  (missa  solennis)  or  low  (missa  privata). 
The  distinction  depends  upon  the  number  of  (Aciating 
clergy,  certain  differences  of  practice  as  to  what  is  pro« 
Hounced  aloud  and  what  inaudibly,  the  use  or  absence  of 
incense,  certain  gestures,  and  the  like.  Solitary  masses 
are  forbidden ;  there  must  be  at  least  an  acolyte  to  give 
the  responses^  The  vestments  prescribed  for  the  priest  are 
the  amke^  alb,  dngulum  or  girdle,  maniple,  stole,  and 
chasuble  (planeta) ;  see  Costume,  vol.  vL  p.  462.  There 
are  certain  distinctions  of  course  for  a  bishop  or  abbot.  The 
colour  of  the  vestments  and  of  the  drapery  of  the  altar  varie% 
acoording  Xa  the  day,  being  either  white,  red,  green,  violet, 
or  black.  This  last  custom  does  not  go  much  further  back 
than  InnooenVXIL,  who  explains  the  symbolism  intended. 

Subjoined  is  an  account  of  the  manner  of  celebrating 
high  mass  acoording  to  the  rite  at  present  in  force. 

1.  The  priest  who  is  to  celebrate,  having  nrcviouely  confessed  (if 
neccsaaty)  and  having  finished  matins  and  lauds,  is  to  seek  leisare 
for  private  prayer  (fastine)  and  to  use  as  ho  has  opportunity  the 
"  prayers  before  mass  "  already  referred  fo.  How  the  robing  in  the 
sacristy  is  next  to  bo  gone  about  is  minutely  prescribed,  and  prayers 
are  given  to  be  used  as  each  article  is  put  on.  The  sacramental 
elements  having  previously  been  phiccdwon  the  altar  or  on  a  credence 
table,  the  celebrnnt  enters  the  cnurch  and  takes  his  stand  before 
the  lowest  step  of  the  altar,  having  the  deacon  on  his  right  and  the 
subdeacon  on  his  left  After  invoking  the  Trinity  (In  nomine 
Patris,  kc.)  he  repeats  alternately  with  those  ^who  are  with  him  the 
psalm  "  Judica  me,  Dens,"  which  is  preceded  in  the  usual  way  by  an 
antiphon  (Introibo  ad  altare  Dei),  and  followed  alio  by  the  Gloria 
and  Antiphon.*     The  versicle    "Adjutorium  nostrum,*'  with  its 


*  This  antiphon  is  not  to  be  confounded  with  the  Antiphona  ad 
Introitum  farther  on.  This  use  of  the  43d  Psjilm  goes  ss  far  back  at 
least  as  the  end  of  the  11th  century,  being  mentioned  by  Micrologws 
(1080).     It  is  omitted  in  masMs  (or  the  de»4  sod  dnrin^p  Holy  Week. 
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Bffpooss  "Qui  feott,"  b  followwl  br  tiu  " Ooiifiteor,'>  laid  alter- 
iMtsl^'bf  Che  prieit  and  by  the  attendants,  wbo  In  turn  napond  with 
tba  nmyw  for  dkina  forgirenaaa,  "  Miaenatnr."  The  prieat  than 
glTM  the  abaolution  ("  Indnlgentlam  "),  and  after  the  Teraiolea  and 
naee  begmning  "Dene,  ta  converaua **  he  audibly  8ay% 
nna^"  and  aieending  to  the  altar  ailently  offere  two  abort 
I,  one  aakiog  for  togiyeneee'  and  liberty  of  aooeie  thnmgh 

and  another  indolgenoe  for  himself  '*fhroa«h  the  merita  of 

thy  aatnta  whoee  reUoe  are  here."  Beoeiriag  the  thurible  from  the 
deaoon  he  jneeneeo  the  altar^  and  is  thereafter  himself  incensed  by 
the  deaeon.  He  then  reeds  the  Introit,  whieh  is  also  song  'by  fhe 
choir  ^  the  "  Kyrie  Eleiwn*  is  then  said,  after  whioh  the  worda 
"  Gloria  in  Kzeelaia  "  '  are  sung  by  the  eelebraat  and  the  vast  of  ths 
hymn  completed  by  tiie  choir. 

2.  Kissing  the  altar  snd  tuning  to  ths  peq^le  with  the  ibrmnln 
*'  Dominos  ToUscnm,  the  celebrant  prooeeos  with  the  collect  or  col- 
lects proper  to  the  season  or  day,  which  era  read  seoretlT.  The 
epistle  for  the  day  is  then  read  by  the  sabdeaoon.  and  is  followed 
by  the  grsdoal,  tract,  alleluia,  or  sequence  accoroing  to  the  time.* 
TtdM  iiniahed,  the  deacon  >laoes  ths  book    '   ' 


, ;  of  the  goepds  on  the 

altar,  and  the  celebrant  Ueeeee  the  Incense.  The  deacon  kneele 
before  the  altar  and  offas  the  prayer  "Honda  cor  menm,"  after- 
wards  takss-  ths  book  from  the  altar,  and  kntelin«  before  the 
eelebrant  asks  his  blessing  which  he  leoeiTes  with  the  words 
**  Dominos  sit  in  corde  too.^  Havinc  Ussed^the  hand  of  the  priest, 
he  goes  aaoomp4nied  by  aooWtes  witn  inoense  and  lighted  candlee 
to  tiie  volpit,  and  with  a  "  Dominos  Twoisoom  "  and  minntely  pre- 
snibed  crossings  and  inoensings  giTes  oot  and  reads  the  gospel  for  the 
day,  at  tha  doee  of  which  *<  Laos  tibi,  Christe  "  is  sdd,-and  the  book 
is  broo^t  to  the  oelehrant  and  kiseed  with  the  worda  *'  Per  evan- 
gelioal^eta  deleeatnr  nostra  delicta."  The  celebrant  then  standing 
at  the'taiiddle  of  the  alter  sings  ths  words  *'  Credo  in  nnom  Doom," 
and  the  vast  of  the  Nicene  creed  is  song  br  the  choir.* 

S.  With  **  Dominos  Tobiscom  **  and  "  Orsmos  "  the  oelebiant 
proeeede  to  read  the  Offertory,  which  is  ako  song  by  the  choir. 
This  finished  he  receiTes  the  paten  with  the  host  from  the  deaoon, 
and  after  offving  tibe  hoet  with  the  prayer  beginning ."  Snsoipe^ 
Sanete  JPatsr"  pisoee  it  npon  the  oorpwaL  ■  The  aeacon  then 
minirters  wine  and  the  sobdeacon  water,  and  before  the  celebrant 
mizea  ths  water  with  the  wine  he  bleeeee  it  in  the  prayer  **  Dene 
loi  hiimana.''  He  then  takee  the  chalice,' and  haVing  offured  it 
('*  Offerimos  tibi,  Domine  **)  place*  it  npon  the  eorporafand  coTers 
it  with  the  paH  Slightly  bowing  over  the  altar,  he  then  offers  the 
prayer  'In  spirito  homilitatis,"  and,  lifting  np  his  eyee  and 
Btntdiing  oot  his  Jisnds,   prooeede  with   "Yeni 


? 


etntdhing 
After  blMsing  the 
ageli'*)!^ 


I  his  eyee 

eenotmcator." 
.  '  Per  inteioeasiontei  beati  Iflchaelia 
I  takee  the  thorible  from  the  deaoon  and  incensee  the 
bread  uid  wine  and  altar,  and  &■  afterwards  hir self  incensed  ss  well 
as  the  others  ta  theif  order.  Next  goins  to  the  epistle  side  of  the 
altar  ha  waehea  his  flAgersss  he  redtee  the  TerMs  of  the  29th  Psalm 
beginning  *'  Lavabo. "  Mtoming  and  bowing  before  the  middle  of 
the  elter,  with  joined  hands  he  says,  *'8ascipe,  eanoto  Trinitae,"  then 
turning  himself  towards  the  people  he  raisee  hia  Toioe  a  littie  and 
says,  **  Orate,  fratree "  ("  tnat  my  aaeriflce  and  yonrs  mar  be 
aoeejptable  to  God  the  Father  Almighty  ")^  the  response  to  wnich 
is  "Soscipiat  Domlnoa  sacrifidom  de  maniboa  toia,"  Jto, 
He  then  ledtee  the  eeeret  prayer  or  prayers,  and  at  ue  end 
says,  with  an  andible  Toioe^  ''Per  omnia  sacola  saoalaram" 
IB,  "Amen"). 

i.  Agdn  saloting  with  a  "  Dominos  yobisoom."  he  Ufts  np  his 
hands  and  goss  on  to  the  "Sorsom  Corda  "  and  the  rest  of  the  Pre- 
laoew  A  different  intonation  &■  given  for  each  of  the  prefoeea.*'  At 
the  Senctoe  the  handbell  le  rong.  U  there  is  a  choir  the  Banctoa' 
is  song  while  the  celebrant  goee  on  with  the  Canon.'  After  the 
worde  of  consecration  of  the  wafer,  whidi  are  said  "secretly,  die- 
tinetly.  and  attentiTely,"  the  celebrant  kneele  and  adoree  the 
hoet^  using  eUvatee  it,  and  replsdikg  it  on  the  corporal  again 

*  A  form  very  slmiUr  to  the  preee&t  ii  giTu.by  Ifierologqs,  snd  it 
is  foieeliadowed  era  in  UtorgioAl  literatim  of  the  8th  eentoxy. 

*  Doring  I'Cot  and  Advent,  and  in  meases  for  the  deed,  this  is 
omitted.  In  low  miieei  it  ii  of  ooozse  said,  not  song  (if  it  is  to  be 
eaid).  It  may  be  added  that  thU  eerly  podtion  of  the  Gloria  <» 
BxaAtia  is  one  of  the  fsatoree  distingdshing  Boman  from  Ephesine 
nae. 

*  The  tractii  peeoliar  to  certain  ccoedons^  eapeelsny  of  a  moomfjal 
nature,  and  Is  song  by  %  single  vdoe.  By  a  eeipMBce  ie  understood  e 
more  or  laae  metried  oompodtion,  notln  the  words  of  •Scriptue,  having 
» ipeoid  beeiiag  on  the  f estivd  of  the  day,  Bee^  for  example,  the 
seonenoe,  "  Leads  Sion  Salvstorem,"  on  Corpos  Ghiisti  day. 

*  On  oertain  days  the  Ortdo  ii  omitted. 

'  Now  deven ;  they  were  et  one  time  modi  more  nomerons. 

'  ne  approved  usage  appears  to  be  in  that  eeee  that.it  is  song  ss 
fStt  ss  "  Hosenna  In  Xzedsii'*  before  the  devation,  and  "  Benedictue 
qd  venit "  is  roaerved  till  afterwards^  In  France  it  wae  a  Tory  eom- 
a&on  eostom,  made  generd  for  a  time  at.the  reqosst  of  Loois  ZI^,  to 
dag  "  0  sdotaiis  hostU  "  at  the  dfvatim 


adoree  it  (the  bdl  meanwhile  ht&ng  nmk).'  The  asmr  tite  It 
obeerved  when  the  chaUce  is  oooasecrated.  Lnmediatdy  before  tha 
Lord's  Prayer,  at  the  words  "per  ipeom  et  com  ipeo  et  in  ipso,'' 
ths  dgn  of  the  eroes  is  made  three  timea  over  ths  chaUce  with  the 
hoet,  and  towaids  the  dose  of  the  "  emboBsm"  the  finetloB  of  tha 
host  takee  pkce.  After  the  words  "  Paz  Domini  dt'semMr  toUs- 
com"  title  TiiTf*""  of  the  partide  Into  the  cop  takea  place  with 
the  words  "Hibo  oonAnizno  et  coneecratio,"  fto.  The  odebrsnt 
then  says  the  Agnos  Dd  three  timee. 

S.  while  the  choir  sLogstheAnpos  Dd  end  the  Commxinion,  th« 
cdebrsat  proceeds,  still  '^secret^  with  the  remainder  of  the  ofllce, 
which  thoogh  printed  as  part  of  the  canon  is  mors  conveniently 
called  the  Smmonion  and  Post-commonion.  After  thevrayer  lor 
the  peace  and  onity  of  the  diofch  ("Domine  Jteo  Ghrists^  eoi 
dixisti")  he  sdntee  the  deacon  with  thekiae  of  peae^sa7in|^  "Kiz 
tecom" ;  the  sobdeacon  is  sdoted  in  like  manner,  and  than  cdtrm 
the  "pax^totherestofthedersywhomaybeessistiDg.  The  cele- 
brant then  communicatee  onder  noth  speciee  with  soitable  praven 
and  actions^  and  afterwards  administera  the  eacrament  to  the  other 
eommonioants  if  thne  be  any.  Then  while  the  wine  is  poorsd  into 
the  cnp  for  the  first  sblotion  he  says,  "  Qood  ors  sompdmoa  " : 
having  taken  it  he  says,  "  Corpos  tonoL  Domine."  After  tne  ssoond 
ablation  hegoee  to  the  book  and  reads  tbe  O>mmonion.  Then  tom- 
ing  to  the  people  with  "  Dominos  Tobiscom''  he  reads  the  Poet- 
eommonion  (one  or  more);  torainffonoe  more  to  the  congregation  he 
osee  the  old  dlwmisiial  ibrmola  "Dominos  yobiscom"  (JL  St  com 
spiritn  too),  and  "  Ite,  missa  est "  [or  "  Benedieamoa  Domino^"  in 
thoee  masses  from  which  "Gloria  in  Excdaii"  hae  been  omitted] 
( JK.  Deo  Gratias).  Bowing  down  before  the  dtar  he  offers  the  prayer 
"Placeat  tibi,  aancta  Trimtas,"  then  tominff  roond  he  mskee  tiie 
sign  of  the  eroes  over  the  ocmgregation  with  the  words  of  tha 
benediction  ("  Benedicat  ").•  He  then  Tseds  the  passage  firom  the 
goepd  of  Jonn  beginning  with  "  In  prindpio  erat  Inborn,"  or 
dse  the  proper  gospel  of  tiie  day.*  (J.  a  BL.) 

MISSIONS.  The  history  of  CShristion  miadons  may, 
for  practical  pnrpofles^  be  best  diyided  inter  three  chief 
periods— (1)  the  primitiye^  (2)  the  medieyal,  and  ^3) 
the  modem.  None  of  these  periods  can  be  ne^^ected,  for 
they  bare  an  intimate  connexion  'with  each  other,' and 
illuptrate  the  actlnty  respectively  of  individuals^  of  the 
church  in  her  owporate  capacity,  and  of  sodattes. 

1.  Th4  JhrvnUive  Period, 

Ghxiitian  missions  had  their  origin  in  the  eample  and 
the  command  of  oar  Lord  Himself  (Matt  zzviiL  19) ;  and 
the  nnpcuralleled  boldness  on  the  part  of  the  Foonder  of 
Christianity,  which  dared  to  anticipate  for  the  Christian 
faith  a  snccession  t>f  efforts  which  dionld  never  cease  to 
cause  its  propagation  to  be  undertaken  as  "a  distinct 
and  direct  work,"  has  been  justified  by  the  voice  of  history.^* 
Whereas  other  religions  have  spiiead  from  country  to 
country  as  component  parts  of  popular  opinion,  have 
travelled  with  migration  or  conquest^  have  passed  in  the 
train  of  things  and  by  the  usual  channeb  of  communica- 
tion, the  first  foundations  of  the  church  had  hardly  been 
laid  before  individual  misdonaiy  activity  marked  the  life 
of  e&ch  one  of  the  drde  of  the  apostles^ 

Of  the  actual  detaib  of  their  labours  we  have  been  per- 
mitted to  know  but  little.  Three  oxdy  of  the  immediate 
followers  of  the  Saviour  have  any  conspicuous  place  in  the 
jtpostolic  records,  and'ihe  most  illustrious  in  the  whole 
domain  of  missionary  activity,  St  Paul,  did  not  belong 
to  the  ori^nal  twelve.  His  activity  took'  the  form  of 
journeys  and  voyages^  chiefly  to  large  towns^  where  lus 
message  found  a  point  of  contact  eitiber  with  the  Jewish 
synagogue  or  the  aspiratious  of  the  Qentile  world.  The 
result  of   his  labours  and  pf  those  of   Ids  successors 

'  The  history  of  the  pnotioe  of  denting  the  hoet  is  somewhat 
pbeooxe.  It  seems  to  ha?e  arisen  oot  of  the  eostom  of  hokUng  op  the 
'obUtions,  ss  mentioned  in  the  Ordo  Rtmamu  (see  above).  The 
deration  of  the  host^  as  at  present  practised,  was  first  enjoined  by 
Pope  Honoiias  m.  The  nse  of  the  handbell  at  the  devation  is  still 
later,  and  was  first  made  generd  by  Oregory  XL 

*  The  benediction  is  omitted  in  masses  for  the  dead. 

•  The  reading  of  the  paeuge  from  John  on  days  wUdt  had  not  a 
proper  goepd  was  first  ei^oined  by  Plos  V.^y    ^  ^  ^    -.  ^  ^ 

»PaYison,  0»iV<9>My,p.278.  ^ 
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was  that  towards  the  middle  of  the  2d  century,  the 
church  had  gradually  extended  its  conquests  through  Asia 
Minor,  Greece,  Italy,  southern  Gaul,  and  northern  Africa.^ 
Ecclesias^ca^  history  can-  tell  but  little  of  the  church's 
earliest  t«u:hers,  and  the  infancy  of  many  of  the  primitive 
congregations  is  wrapped  in  hopeless  darkness."  Whatever 
was  effected  was  due  to  the'-  evangelizing-  labours  of 
individual  bishops  and  clergy,  who  occupied  themselves  "  in 
Reason  and  out  of  '  season,"  .and  .toded'  zealously  and 
{effectively  in  .the  spread  of  the  church,  though  leaving  no 
record  of  their  devotion.  Amongst  the  most  distinguished 
representatives  of  this  individual  activity  in  the  4th  and 
5th  centuries  may  be  mentioned  Ulfila,  the'  "  apostle  of 
the  Goths,"  about  325 ;  Frumentius,  a  bishop  of  Abyssinia, 
about  327;  Chrysostom,  who  founded  at  Constantinople 
in  iOi  -A'.D.  an  institution  in  which  Goths  might  be  trained 
to  preach  the  gospel  to  their  own  people  -^  Yalentinus,  the 
"  apostle  of  Noricum,"  about  440 ;  and  ^onoratus,  who  from , 
his  monastic  home  in  the  islet  of  Lerins,  about  410,  sent 
forth  numerous  labourers  to  southern  and  western  Gaul, 
to^  become  the  leading  missionaries  of  their  day  among 
the  masses  of  heathendom  in  the  neighbourhood  of  Aries, 
Lyons,  Troyes,  Metz,  and  Nice. 

2.  The  Medieval  Period. 

With  the  5th  century,  the  church  found  a  very  different 
element  proposed  to  her  missionary  energies  and  'zeal. 
Her  outposts  of  civilization  had  scarcely  been  planted  when 
she  was  confronted  with  numberless  hordes  which  had  long 
been  gathering  afar  off.  in  their  native  wilds,  and  which 
were  now  precipitated  over  the 'entire  face  of  Europe., 
Having  for  some  time  ceased  to  plead  for  toleration,  and 
learnt  to  be  aggressive,  she  not  only  stood'  the  shock  of 
change  but  girded  herself  for  the  difficiilt  work  of  calming 
the  agitated  elements  of  society,  of  teaching  the  nations  a 
higher  faith  Hhan  a  savage  form  of  nature,  worship,  of 
purifjring  ai^  refining  their  recklessness,  independence, 
and  uncontrollable  love  of  liberty,  and.  fitting  them  to 
become  members  of  an  enlightened  Christendom. 

(a)  fh9  Celtic  Missionaries, — The  first  pioneers  who  went 
forth  to  engage  in  this '  difficult  enterprise  came  from  the 
secluded  Celtic  'churches  of  Ireland  and  the  Scottish 
Highlands,  which,  though  almost  forgotten  amidst  the 
desolating  contest  which  was  breaking  up  the  Roman  world, 
were  no  sooner  founded  than  they  sent  forth  "  armies  of 
Scots'*  to  pour  back  upon  the  Continent  the  gifts  of 
dvilizatioi^  and  the  gospel  .  Of  many  who  deserve 
mention  in  connexion  with  this  period,  the  most  prominent 
were — Colnmba,  the  founder  of  the  famous  monastery  of 
lonaj  and  the  evangelizer  of  the  Albanian  Scots  and 
northern  Picts;  Ai£kn,  the  apostle  of  Northumbria; 
Columbanus,  the  apostle  of  the  Burgundians  of  the  Yosges ; 
Callich  or  Galloa,  the  evangelizer  of  north-jeastem  Switz0r- 
land  and  Alemannia;  Kilian,  the  apostle  of  Thuringia; 
and  Tmdpert,  the  martyr  of  the  Black  Forest.  The 
leal  of  these  singular  men  at  the  head  of  ardent  disciples 
seemed  to  take  the  world  by  storm.  Travelling  generally 
in  companies,  and  carryinjg  a  simple  outfit,  these  Celtic 
pioneierB  flung  themselves  on  tiie  Continent  of  Europe,  and, 
not  content  with  reproducing  at  Annegray  or  Luzeuil  the 
willow  or  brushwood  huts,  the  chapel  and  the  round  tower, 
which  the/ had  left  behind  in  Derry  or  in  the  island  of  Hy, 
they  braved  the  dangers  of  the  northern  seas,  and  pen^ 
tnted  aa  far  as  the  Faroes  and  even  far  distant  Iceland.' 

(6>  Tk€  Bngli^  Missionaries.^ThMB  they  laid. the 
foundations,  awinjj  the  h^then  tribes  by  their  indomitable 
spirit  of  self-sacrifice  and  the  sternness  of  their  rule  of  life. 

>  Jnrtia,  lyiaL  c  117;  TertulL,  Apol.,  S7;  l^t'Adv,  Ju<L,  7. 
^Thsodorct,  IT.Jr.,  v.  80.  ......  oka 

•ilS  A.  W.  Bsddin,  ''ScoU  w  tlie  Cpatinent,"  S^vns,  p.  256. 


But,  marvellous  as  it  was,  their  work  lacked  the  el^nent 
of  permanence;  and  it  became  dear  that  if  Europe -was  to 
be  carried  through  the  dissolution' of  the  old  society,  and 
missionary  operations  consolidated,  a  more  practical  system 
must  be  devised  and.  carried  out.  The  men  for  this  work 
were  now  ready.  Restored  to  the  commonwealth  of  nations 
by  the  labours  of  the  followers  of  Augustine  of  Canterburj 
and  the  Celtic  missionaries  from  lona,  the  sons  of  .  the 
newly  evangelized  English  churches  were  iready  to  go  forth 
to  the  help  of  their  Teutonic  brothers  in  .the  German 
forests.  The.  energy,  which .  warriors  were  accustomed  to 
put  forth  in  their  efforts  to  conquer  was  now  "  exhibited  in 
the  enterprise  of  conveision  and  teaching"'  by  Wilfrid  on 
the  coast  of  Friesland,'  by  Willibrord  in  the  neighbourhood 
of  Utrecht,^  by  the  martyr-brothers  Ewald  or  Hewald 
amongst  the  "old "  or  continental  Saxons,^  by  Swidbert 
the  apostle  of  the  tribes  between  the  Ems  and  the  Yssel^ 
by  Adelbert,  a  prince  of  the  royal  house  of  Northumbria, 
in  the  regions  north  of  Holland,  by  Wursing,  a .  native  of 
Friesland,  and  one  of  the  disciples  of  .WiUibrord,  in  the 
same  region,  and  last,  not  leajst,  by  the  famous  Wix^d 
or  Boniface,  the  "apostle  of  Germany,"  who  went  forth 
first  to  assist  Willibrord  at  Utrecht^  then  to  labour  in 
Thuringia  and  Upper  Hessia^  then,  with  the  aid  pf  his 
kinnnen  Wiinibald  and  Willibald,  their  sister  Walpurga, 
and' her  thirty  companions,  to  consolidate  the  work  of 
earlier  missionaries,  and  finally  to  die  a  martyr  on  the 
shore  of  the  Zuyder  Zee. 

.  (c)  Scandinavian  Missions.^-i-'D&voied,  however,  as'wero 
the  labours  of  Boniface  and  his  disciples,  the  battle  was 
not  yet  nearly  won;  All  that  he  and  they  and  the  emperor 
Charlemagne  after  them  achieved  for  -the  fierce  nntutored 
world  of  Uie  8th  century  seemed  to  have  been  done  in  vain 
when,  in  the  9th,  "on  the  north  and  north-west  the 
pagan  Scandinavians*  were  hanging  qibout  .every  .coast,  and 
pouring  in  at  every  inlet ;  when  on  the  east  .the  pagan 
Hungarians,  were  swarming'  like  locusts  and  devastating 
Europe  from  the  Baltic  to  the  A}ps;  when  on  the  south 
and  south-east  the  Saracens  were  pressing  on-  and  on  with 
their  victorious  hosts.  It  seemed  then  as  if  every  pore  of 
lif^  were  choked,  and  Christendom  m^t  be  stifled  and 
smothereid  in  the  fatal  embrace.".^  But  it  was  even  now 
that  one  of  the  most  intrepid  of  missionary  enterprises 
was  undertaken,  and  the  devoted  Anskar  went  forth  and 
proved  himself,  a  true  apostle  of  Denmark  and  Sweden, 
sought  out  the  Scandinavian  "viking  in  his  native  home  and 
icy  fiords,  and,  after  persevering  in  the  face  of  apparently 
insurmountable  difficulties  and  hardships,  handed  on  the 
torch  of  self-denying  zeal  to  others,  who  • "  casting  their 
bread  on  the  waters  **  saw,  after  the  lapse  of  many  yearft, 
the  close  of  the  monotonous  tale  of  burning  churches-  and 
pillaged  monasteries,  and  taught  the  fierce  Northjnan  to 
lay  aside  his  old  habits  of  piracy,  and  gradually  learn 
respect  for  dvilized  institutions. 

(d)  Slavonic  Missions. — Thus  ■  the  "gospel  of  the 
kingdom  "  was  successivdy  proclaimed  to  the  Koman,  the 
Cdtic,  the  Teutonic,  and  the  Scandinavian  world.  A 
contest  still,  more'  stubborn  remained  -with  the  Slavonic 
tribes,  with  their  triple  and  many-Jxeaded  divinities,  thdr 
powers  of  good  and  powers  of  evil,  who  could  be  approached 
only  with  fear  and,  horror,  and  propitiated  only  ..with 
human  sacrifices.  Mission  work. commenced -in  Bulgaria 
during  the  latter  part  of  ■  the  9th  century;  thenoS  it 
extended  to  Morajvi%  where  two  Greek  missionaries!— Cyril 
and  Methodiusr— provided  for  the  people  a  ^vonic.  Bible 

•  Church,  G\fU  qf  Civiligaium,  p.  880. 
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«od  ft  SlavDnie  Liturgy;  theisce  Iq  Bohemia^  ^Ad  bo 
onwiirds  to  the  Scybhian  wilds  and  level  ateppes,  where 
arose  the  Russian  kingdom  of  Ruric  the  Northman,  and 
where  about  tlie  close  of  the  10th  century  the  Eastern 
GShurdi  '*  silently  and  almost  unconsciously  bore  into  the 
ivprld  her  mightiest  offspring.*'  ^  But,  though  the  baptism 
of  Vladimir  and  .the  flinging  of  the  triple  and  many-headed 
idols  into  the  waters  of  the  Dpieper  was  a  heavy  blow  to. 
Slavonic  idolatiy,  mission  work  was  carried  on  with  but 
partial  success ;  and  it  taxed  all  the  energies  of  Albrecht, 
bishop  of  BreQien9  of  Yicilin,  bishop  of  Oldenburg,  of 
Bishop  Otto  of  Bamberg  the. apostle  of  the  Pomeranians, 
of  Adalbert  the  maHyr-apostle  of  Prussia,,  to  spread  the 
word  in  that  country,  in  Lithuania^  and  in  the  territory  of 
the  Wends.  It  was  not  till  1168  that  the  gigantic  four- 
headed  image  of  Swantevit  was  destroyed  at  Aroona, 
the  capital  of  the  island  of  Riigen,  and  this  Mona  of 
Slavonic  superstition  was  included  in  the  advancing 
circle  of  Christian  civilization.  As  late  as  1230  human 
sacrifices  were  still  being  offered  up  in  Prussia  and 
Lithuania,  and,  in  spite  of  all  the  efforts  of  the  Teutonic 
Knights  to  expel  by  force  the  last  remains  of  heathenism 
from  the  face  of  Europe,  idolatrous  practices  still  lingered 
amongst  the  pec>ple,  while  in  the  districts  inhabited 
by  the.  Lapps,  though,  successful  missions  had  been 
inaugurated  as  ef  rly  as  1335,  Christianity  cannot  be  said 
to  have  become  the  dominant  religion  till  at  least  two 
centuries  later. 

(e)  Modem  JUissiont. — The  mention  of  the  order  of  the 
Teutonic  Knights  reminds  us  how  the  crusading  spirit  had 
affected  Cliristendom,  and  exchanged  the  patience  of  a 
Boniface  or  an  Anskar  for  the  fiery  zeal  of  ihe  wai-rior  of 
the  cross.  Still  it  is  .refreshing  to  notice  how  even  now 
there  was  found  the  famous  Raymdn4  Lully  to  protest 
against  propagandism  .by  the  sword,  to  urge  on  pope  after 
pope  the  necessity  of  missions  amongst  the  Moslems,  and 
to  seal  his  testimony  with  his  blood  outside  the  g^tes 
of  Bugiah  in  northern  Africa  (June  30,  1315V  Out 
of  the  crusades,  however,  arose  other  efforts  fo  bear  the 
banner  of  the  cross  into  the  lands  of  thd  East,  and  to 
develop  the  work  which  Nestorian  missionaries  from 
Baghdad,  Edessa^  and  Kisibis  had  already  inaugurated 
along  the  Malabar  coast^  in  the  island  of  Ceylon,  and 
in  the .  neighbourhood  of  the  Caspian  Sea.  In  1245 
the  Roman  pontiff  sent  two  .embassies,  one  to  charge 
the  Mongol  warriors  to  desist  from  their  desolating  inroads 
into  Europe,  the  other  to  attempt  to  win  them  over  to 
the  Christian  faith.  The  first,,  a  party  of  four  Dominicans, 
sought  ihe  commanderrin-chief  of  the  Mongol  forces  in 
Persia ;  the  second,  consisting  of  Franciscans,  made  their 
Tmy  into  Tartary,  and  sought  to  convert  the  successor 
of  Oktai-Khan.  Their  exertions  were  seconded  in  1253 
by  the  labours  of  another  Franciscan  wh6m  Louis  IX.  of 
France  sent  forth  from  Cyprus;*  while  in  1274  the 
celebrated  traveller  Marco  Polo,  accompanied  by  two 
learned  Dominicans,  visited  the  court  of  Kublai-Khan, 
and  at  the  commencement  of.  the  Hth-  century  two 
Franciscahs  penetrated  as  far  as  Peking,  and  kept  alive  a 
flickering  spark  of  Christianity  in  the  Tartar  kingdom,' 
even  translating  the  New  Testament  and  the  Psalter  into 
Uie  Tartar  language,  and  training  youths  for  a  native 
ministry.' 

(/)  Ifisnons  to  India  and  the  Kew  World, — These  ten- 
tative missions  in  the  East  were  now  to  be  supplemented  by 
others  on  a  larger  scale.  In  1486  the  Cape,  of  Good  Hope 
was  rounded  by  Dias,  and  in  1508  the  foundations  \>f  the 

>  Stanley,  Eattern  Churchy  p.  294. 
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Portuguese  Indian  empire  were  laid  by  Albaqoocifiie, 
Columbus  also  in  1492  had  landed  on  San  Salvador,  and 
the  voyages  of  the  Yenetian  Cabot  along  the  coast  of  North 
America  opened  lip  a  new  worid  to  missionary  enteipiiaa 
These  bold  discoverers  had  secured  the  countenance  of  the 
pope '  on  the  condition  that  wherever  they  might  plant  a 
flag  they  should  be  also  zealous  in  promoting  the  extension 
of  the  Christian  faith.  Thus  a  grand  opportunity  was 
given  to  the  churches  of  Portugal  and  Spain.  But  the 
zeal  of  Ihe  Portu]Epiese,  even  when  not  chok«i  by  the  rising 
lust  of  wealth  and  territorial  power,  took  too  often  a 
one-sided  direction,  repressing  the  Syrian  Christians  on 
the  Malabar  coast^  and  interfering  with  the  Abyssinian 
Church,^  while  tiie  fanatic  temper  of  the  Spaniard, 
maddened  by  his  prolonged  conflict  with  the  infidel  at  home, 
betrayed  him  into  methods  of  propagating  his  faith  which 
we  cannot  contemplate  without  a  shudder,  consigning,  in 
Mexico  and  Pern,  multitudes  who  would  not  renounce 
their  heathen  errors  to  indiscriminate  massacre  or  abject 
slavery.'  Their  only  defender  for  many  years  was  the 
famous  Las  Cases,  who,  having  sojourned  among&t  them 
till  1516,  has  drawn  a  terrible  picture  of  the  oppression 
he  strove  in  vain  to  prevent.^  Some  steps  indeed  were 
taken  for  disseminating  Christian  principles,  and  the  pope 
in  granting  territory  to  the  crowns  of  Spain  and  Portugal 
had.  specially  urged  this  duty,  and  had  been  instrumental 
in  inducing  a  band  of  missionaries,  chiefly  of  the  mendicant 
orders,  to  go  forth  to  this  new  mission  field.^  But  the 
results  were  scanty.  Only  five  bishoprics  had  been 
established  by  1520,  and  the  number  of  genuine  con* 
verts  was  small.  In  settlin^^  however,  his  realm  the 
conqueror  of  Mexico  evinced  no  little  solicitude  'for  the 
spiritual  welfare  of  his  charge;  and  the  labours  of  the 
devoted  men  whom  he  begged  the  emperor  to  send  out 
were  successful  in  banishing  every  vestige  of  the  Aztec 
worship  from  the  Spanish  settlements.^ 

(^)  The  Jesuit  Miuione. — It  was  duritig  the  period  a^ 
which  we  have  now  arrived  that  the  great  organization  of 
the  Jesuits  came  into  existence,  and*  one  of  the  first 
of  Loyola's  associates,'  Francis  'Xavier,  was  also  one  of  the 
greatest  and  most  zealous  missionaries  of  his  or  any  other 
era.  Encouraged  by  the  joint  co-operation  of  the  pope 
and  of  John  IIL  of  Portugal,  and  strongly  tinged  like 
Loyola  with  ideas  of  chivabry  and  self-devotion,  he  disein- 
barked  at  Goa  on  the  6th  of  May  1542,  and  before  his 
death  on  the  Isle  of  St  John  (Hiang-Shang),  December  2, 
1552,  he  had  roused  the  European  Christians  of  Oca  to  a 
new  life,  laboured  with  singular  success  amongst  the  Para- 
vars,  a  fisher  caste  near  Cape  Comorin,  gathered  many 
converts  in  the  kingdom  of  l^vancore,  visited  the  island 
of  Malacca,-  made  his  way  to  and  founded  a  mission  in 
Japan,  thence  revisited  Goli,  and  impelled  by  the  quencHess 
desire  to  unfurl  the  banner  of  the  cross  in  China,  had  set 
out  thither  to  fall  a  victim  to  malignant  fever  at  the 
early  age  of  forty-six,  within  sight  of  that  vast  empire  whose 
conv.ersion  had  been  the  object  of  his  holy  ambitioit  ^ 

The  immediate  successor  of  Xavier,  Antonio  CrimiAalis, 
was"  regarded  by  the  Jesuits  as  the  first  martyr  of  their 
society  (1562).  Mattheo  Ricd,  an  Italian  by  birth,  was 
also  an  indefatigable  missionary  in  China  for  tventy-sevcn 
years,  while  the  peculiar  methods  of  unholy  compromise 
>vith  Brahmanism  in  India  followed  by  Robert  de'  Nol^ 
drew  down  the  condemnatory  briefs  of  pope  after  pop^  and 
were  fatal  to  the  vitality  of  Ips  own  and  other  missions. 
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Other  MpnitotatiTeft  of  the  aune  mder  makbd  Tilth 
cooeeM  in  eyangeUxing  the  SpwdBh  settlement  of  Fteagnay 
in  1682,  while  their  defeftted  foes  the  Huguenots  sent 
forth  nnder  a  French  knight  of  Kalta  a  body  of  devoted 
men  to  Mtempt  the  formation  of  a  Christian  colony  at  Rio 
Janeira  By  the  close  of  the  16th  oentniy  the  unflag- 
ging seal  of  the  Jesuits  led  to  a  more  complete  development 
and  organisation  of  the  missionary  system  of  the  Boman 
CShuroL  To  give  unity  and  solidity  to  the  work  of  missions, 
a  committee  of  cardinals  was  appointed  under  the  name 
of  the  **  Oongregatio  de  propaganda  fide,"  and  to  it  was 
entrusted  the  entire  management  of  the  mission,  conducted 
under  the  superintendence  of  the  pope.  Hie  scheme  origin- 
ated with  Gregory  XTTT.,  but  was  not  fully  organised  till 
forty  years  afterwards,  when  Gregory  XY.  gave  it  plenary 
author  ty  by  a  bull  dated  June  2,  16^.  Gregory's  suc- 
cessor, Urbcm  VUL,  supplemented  the  establishmeat  of  the 
congregation  by  founding  in  connexion  with  it  a  great 
missionary  college^  where  Europeans  might  be  trained  for 
foreign  labours,  imd  natives  might  be  educated  to  undertake 
mission  work  wherever  new  colonies  were  settied.  At 
this  college  is  the  missioDary  printing-press  of  the  Boman 
CSiurch,  and  its  library  contains  an  unrivalled  collection  of 
literary  treasures  bearing  on  the  particular  work  From  its 
waDs  have  gone  forth  numbers  of  devoted  men,  #ho  have 
proved  themselves  able  to  promote  in  a  singular  degree  the 
enlargement  of  the  boundaries  of  the  church  by  means  of 
matenal  as  well  as  spiritual  forces. 

3.  Ths  Modem  Period, 

This  last  period  of  missionary  activity  is  distinguished 
1b  a  special  degree  by  the  exertions  of  societies  for  the 
development  of  mission  work. 

As  contrasted  with  the  colossal  display  of  power  on  the 
part  of  the  CSiuroh  of  Rome^  it  must  be  allowed  that  the 
churohes  which  in  the  16th  century  broke  off  from  their 
aUegianoe  to  the  Latin  centre  at  first  presented  a  great 
lack  off  anxiety  for  the  extension  of  the  ^^ospel  and  the 
salvation  of  the  heathen.  The  causes  of  thji,  however,  are 
not  far  to  seek.  The  isolation  of  the  Teutonic  churches 
from  the  vast  system  with  which  they  had  been  bound  up^ 
the  conflicts  and  troubles  among  themselves,  the  necessity 
of  fixing  their  own  principles  and  defining  their  own  rights^ 
concentrated  their  attention  upon  themselves  and  their  own 
home  work,  to  the  neglect  of  work  abroad. 

Btill  the  development  of  the  maritime  power  of  Kngland, 
which  the  Portuguese  and  Spanidi  monarchies  noted  with 
fear  and  jealousy,  was  diitinguisl\ed  by  a  singular  anxiety 
for  the  spread  of  the  Christian  faith.  Edward  YL  in  his 
instructions  to  the  navigators  in  Willoughby's  fleet,  Cabot 
in  those  for  the  direction  of  the  intended  voyage  to  Cathay, 
good  okl  Hakluyt,  who  promoted  many  voyages  of  dis- 
covery in  addition  to  writing  their  history,  agree  with 
Sir  Humphrey  Gilbert's  dironider  that  ''the  sowing  of 
Christianity  must  be  the  chief  intent  of  such  as  shall  make 
any  attempt  at  foreign  discovery,  or  else  whatever  is  builded 
upon  other  foundation  shall  never  obtain  happy  success 
or  continuance."  When  on  the  last  day  of  the  year  1600 
Queen  Elisabeth  granted  a  charter  to  George,  earl  of 
Cumberland,  and  other  "adventurers,*  to  be  a  body- 
corporate  by  the  name  of  "  The  Governor  and  Company  of 
Merchants  of  London  trading  with  the  East  Lidies,"  the 
expressed  recognition  of  higher  duties  than  those  of  com- 
merce may  by  some  be  deemed  a  mer«  matter  of  form|. 
and,  to  use  the  words  of  Beacon,  ''what  was  first  in  God*s 
providence  was  but  second  xn  man's  appetite  and  intention.*^ 
Yet  a  keen  sense  of  missionary  duty  Inarks  many  of  the 
duonides  of  English  mariners.  Notobly  was  t)iis  the  case 
with  the  esUblishment  of  the  first  English  colony  in 
Am^rica^'tiiat  of  ^Virginia,  by  Sir  Walter  Raleigh,     The 


philoeopher  Heriot^  one  of  liis  coQeaffoea,  kboored  lor  tlift 
oonveraioii  of  the  natives,  amongst  whom  the  first  baptina 
is  recorded  to  have  taken  place  on  August  13^  1687.> 
Baldgh  himself  presented  as  a  parting  gift  to  the  Ylrgiiiifla 
Company  the  sum  of  £100  "for  the  nropagation  of  tU 
Christian  religion  *  in  that  settiement^  ^en  Jamas  L 
granted  letters  patent  f6r  the  occupation  of  Yuginia  it 
was  directed  that  the  "word  and  service  of  God  ba 
preached,  planted,  and  used  as  well  in  the  said  ooloniaa 
as  also  as  much  as  might  be  among  the  f^^f^ig^  borderjiig 
among  them*;  and  the  honoured  names  of  mcolas  Femr, 
John  Fenar,  Dr  Donne,  and  Sir  John  Sandys^  a  pupil  of 
Hooker,  are  all  found  on  the  council  by  wluch  the  home 
management  of  the  colony  was  conducted. 

In  the  year  1618  was  published  Tke  STrue  Sonomr  pf 
Ifcmgatium  and  Namgclon^  by  John  Wood,  D.D.,  dedicated 
to  Sir  Thomas  Smith,  governor  to  the  East  India  Company, 
and  much  about  the  same  time  appeared  the  wall- known 
treatise  of  the  famous  Grotius^  be  Veritaie  Reii^iomie 
ChrUtUum,  written  for  the  express  use  of  settiers  in  distant 
lands.  Hie  wants^  moreover,  of  the  North  Amerioaa 
colonies  did  not  escape  the  attention  of  AnshBishop  Land 
during  his  official  connexion  with  them  as  bishop  of 
London,  and  he  was  developing  a  plan  for  promoting  > 
local  episcopate  there  when  lus  troublts  began  and  nia 
scheme  was  interrupted.  During  the  Protectorate^  in 
1649,  an  ordinance  was  passed  for  "  the  nomoting  and 
propagating  of  the  gospel  of  Jesus  Christ  in  New  England* 
by  the  erection  of  a  corporation,  to  be  called  by  the  name 
of  the  Plresident  and  Society  for  the  Propagation  of  the 
Gospel  in  New  Engknd,  to  receive  and  di^>ose  of  monejys 
for  the  purpose^  and  a  general  collection  was  ordered  to  be 
made  in  sJl  t^e  pariwes  of  England  and  Wales;  and 
Cromwell  himself  desired  a  scheme  for  setting  im  a  eoulifla 
for  the  Protestant  religion,  which  should  rival  Oie  Bonan 
Propaganda,  and  consist  of  seven  councHlocs  and  four 
secretaries  for  different  provinces.*  .;0n  the  restoration  off 
the  monarchy,  through  the  influence  of  Richard  Baxter 
with  Lord  Chancellor  Hyde^  the  charter  already  granted 
by  Cromwell  was,  renewed,  and  ito  powers  were  enlarged. 
For  now  the  corporation  was  styled  "The  Propagation  of 
the  Gospel  in  New  En^^and  and  the  parts  acQacent  in 
America,"  and  its  olject  w»s  defined  to  be  "not  only  to 
seek  the  outward  welfare  and  prosperity  of  those  colonies 
but  more  especially  to  endeavour  the  f;ood  and  salvation  off 
their  immortal  soi^  and  the  publishing  the  most  j^oiioaB 
gospel  of  Christ  among  them.'  On  the  list  of  the 
corporation  the  first  name  is  the  earl  of  CUuendon,  wfaHs 
the  Hon.  Bobert  Boyle  was  appointed  president.  Amongst 
the  most  eminent  of  its  missionaries  was  the  celebrated 
John  Eliot,  who,  encouraged  by  Boyle^  and  assLsted  by  him 
with  considerable  sums  of  money,  brought  out  the  Bible  in 
the  Indian  language  in  1661-64,  having  revealed  at  the  end 
of  the  Indian  grammar  which  he  had  composed  the  secret  of 
his  success :  "prayer  and  pains,  through  faith  in  Jesus  Chrisl^ 
will  do  anything."  Boyle  displayed  In  other  ways  his  seal 
for  the  cause  of  ndssions.  He  contributed  to  the  expense 
of  printing  and  publishing  at  Oxford  the  four  Gospels  and 
the  Acts  S  ihe  Aposties  in  the  Malay  language^  and  at  his 
death  left  £6400  for  the  propagation  off  the  gospel  in 
heathen  lands. 

The  needs  of  the  colonial  church  soon  exdted  the  attention 
of  otiiers  also^  and  great  efforts  were  made  by  Bishop 
Beverldge^  Archbishop  Waks^  Archbishop  Sharps^  Bishop 
OibsoA,  and  afterwards  by  the  philosophic  Bishop  Berkeley; 
ahd  QiijhOp  Butler,  the'  &mons^  i^thor  of  the  AiMog^  |p 

«  HaUnyt,  r«y«vM,  m.  S4S. 
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develop  tlia  colonial  drarch  and  proTide  for  the  wants  of  the 
Indian  txibea.  In  1696  Dr  Bray,  at  the  request  of  the  gorer- 
Bor  and  assembiy  of  Maryland,  was  selected  by  the  bishop  of 
Xxandon  as  eodesiastical  commissary ;  and,  haTing  sold  his 
effects^  and  raised  money  on  credit^  he  sailed  for  Maryland 
in  1699,  when  he  promoted,  in  various  ways,  the  interests 
of  the  chnrch.  Eetuming  to'  England  in  1700-1,  and 
sappocted  by  all  tiie  weight  of  Archbishop  Tenison  and 
Bishop  Okmipton,  he  was  graciously  reoeiyed  by  William  UL, 
and  receiyed  letters  patent  under  the  great  seal  of 
Kngtond  for  creating  a  corporation  by  the  name  of  the 
**  Society  for  the  Propagation  of  the  Gospel  in  Foreign 
Parte  "  on  the  16th  of  June  1701. 

With  the  establishment  of  this  corporation  the  era  of 
4he  activity  of  societies  for  carrying  out  mission  work  may 
be  said  to  commence^  though  the  opening  of  the  181& 
century  saw  other  movements  set  on  foot  for  the  same 
object  Thus  in  1705  Frederick  IV.  of  Denmark  founded 
a  mission  on  the  Coronumdel  .coast^  and  inaugurated  the 
labours  of  Zi^genbalg^  Schultse^  and  Schwarti^  whose 
devotion  and  success  told  with  such  remarkable  reflex 
infloenoe  on  the  church  at  home.  Again  in  1731  the 
Moravians  illustrated  in  a  signal  degree  the  growing 
consciousness  of  obligation  towards  the  heathen.  Driven 
by  persecution  from  Moravia,  hunted  into  mountain-caves 
and  forests,  they  had  scarcely  secured  a  place  of  refuge  in 
Saxony  before,  "  though  a  mere  handful  in  numbers,  yet 
with  ike  spirit  of  men  banded  for  daring  and  righteous 
deeds,  they  formed  the  heroic  design,  and  vowed  the 
execution  of  it  before  Qod,  of  bearing  the  gospel  to  the 
savage  and.  perishing  tribes  of  Qreei^and  and  the  West 
Indies,  of  whose  condition  report  had  brought  a  mournful 
rumour  to  their  ears."  And  so,  literally  with  "neither 
bread  nor  scrips"  they  went  forth  on  their  pilgrimage,  and, 
incredible  as  it  sounds,  within  ten  years  they  had  established 
missions  in  the  islands  of  the  West  Lidies,  in  South 
America,  Surinam,  Greenland,  among  the  North  American 
tribes,  in  Lapland,  Tartary,  Algiers^  Guinea,  the  Cape  of 
Good  Hope,  and  Ceylon.^ 

Such  were  the  preparations  for  the  more  general  move- 
mento  during  the  last  hundred  years,  and  tae  manifesta- 
tion of  missionary  seal  on  a  scale  to  which  it  would  be  diffi- 
cult to  find  a  parallel  in  Western  Christianity. 

Hie  progress  that  has  been  made  may  be  best  judged  of 
from  ocmsideration  of  the  following  details : — 


fil5 


(a)  At  the  cIom  of  the  last  oentmy  there  were  only  seven 
viaeioDanr  societiee  in  existence,  properly  so  called.  Ot  theae 
three  only,  the  Sode^Jbr  the  Propagation  of  the  Gospel  in 


Foreign  Parta,  the  Halle-Danish  Society,  and  the  Moravians,  had 
been  at  work  for  the  greater  part  of  the  centniy,  whilst  four,  the 
Chnrch  lliadonary  Society,  the  Baptist  liiaaionary  Society,  the 
London  Missionary  Society,  and  the  Dutch  Societr  at  Rotterdam, 
began  their  work  only  in  its  tenth  decade.  To-day  these  seven 
hare,  in  Europe  and  America  alone,  increased  to  upwards  of 
aerenty,  and  to  these  must  be  added,  not  only  several  independent 
societies  in  the  colonies,  but  numerous  missionary  ausodations  on  a 
■mailer  scale,  the  offspring  of  English  and  American  societies. 

(6)  The  following  chronological  lists  illustrate  the  growth  of 
missionary  societies  in  Britain  and  the  United  States :— - 

Great  Britain  and  Ireland. 
1SS1.  Cbrtotlan  Fsllli  Bodety  for  th«  WmI  Indict. 
less.  Sodatj  for  Promoting  Christlu  Knowl«dge.i 
1701.  SodatT  for  the  FroptLgation  of  tko  Oorool  in  Vorelgn  Patts. 

int.  Monvlui  (EptoeopAl)  Ulaslooa  of  the  Uatf  

17S2.  BapUit  M  iMionary  Sodotjr. 
ITtS.  London  XlMlonmrj  Sodetj. 
I7M.  SeoHlsh  MlMloBuy  Sodetr. 
im.  Choreh  MlaiioaAry  Soeloty. 


im.  RdlfflonsTraetaoctotj. 

1304.  IM£h  and  Pordgn  Bible  Sodetr. 

18QS.  London  Sodetj  for  FromoUnf  Chrlsttsattj 


ISIS.  .Woriojmn  NlnhMury  Society. 
1SI7.  OononJ  BopUit  MlailonaiT  Sodo^. 
ISaiL  Colonial  and  Oontlnental  Choreh  Sod 
1S9.  Chnreh  of  Scotland  lllsiion  Board*.. 
National  Blhla  Sodoty  o{  Scotland. 


sflMOg  ths  Jews. 


>  Botanse,  BUL  Sketches  qf  IKe  Ui»no%»  qf  (h4  UniUd  Brethren, 
p.  8;  Qfaaty  Bam^ton  Leeturee,  p.  190, 


18S1. 
isai. 

1834. 
iSSSw 

isae. 


1841. 
1841. 

1S4S. 
1S4S. 
1848. 

1844. 
1848. 

last. 

18m! 
18M. 

isse. 

1808. 
18S0. 
1860. 

18SS. 
1866. 
1867. 
1867. 
1868. 
1869. 


1877. 
1880. 


ymtoa Seeaarion  (Bow TJnited PnAytmrimnxvJ^ 


Oww^^ted  PraabyteilaB)  Foralga  lilMleu. 

ForetaT  JUd  SodS.^"^' 
OoraTlflalonarT  Fund. 

Walah  CalTinlitlo  Methodist  lOidoBaiy  Sodetr. 
Colonial  Blahoprlca  Fond.  -«*w*y. 

Edlnhorgh  Medical  M ladooazy  8ode|y. 
WaldonaUn  Mladona  Aid  Fund. 

PrlmitiTe  Mathodiit  AMcan  and  Cdonlal  lOarioniL 
Melhodlat  New  Connexion  In  Encllnd  Fonign  MlailOBS. 
Sooth  Amertean  Mtoilonary  Soelatj. 
Erangellcal  Continental  Sode^ 
iDdlaq  Female  Normal  School  S 


Presbyterian  Chcreh  tak  England  ForelgB  mi— f^rm. 

Tnriilah  Mlailona  Aid  Society.  ^^ 

United  Methodlat  Free  Chnrches  Foreli^  lUMlona. 

Christian  Vemacvlar  Bdncatlon  Society  for  India. 

Central  AMcan  Mlasloa  of  the  Sogllsh  UnlveraltlML 

British  Syrian  Sehoda. 

Melanealan  Mlialon. 

Ladles*  Association  for  PTomoUag  Female  Idaeattoo  i 

China  Inland  Mission. 

Delhi  Female  Medical  Mission. 

*•  Frienda"  Foreign  Mission  Aaeodatlon. 

CraeTowB  Aid  AasodatioB. 

**Frteiids"  Miadon  hi  Syria  and  PalesttBiL 

Irish  Preibyterian  Mlsalona. 

■h  and  Portogocae  Chnrdi  Aid  Sodelif. 

ibla  Mission. 
Original  Secession  Chnth  Indian  Mlmfcw. 
Cambridfs  Mission  to  DelhL 
Chmth  of  England  Zenana  Mlsataaary  Society. 


1788. 

2787.  Socfety  for 

1800.  New  fork 


1808. 


United  States  qfAmeHea. 

for  the  Propagation  of  the  Gospel  inXew  tnAatL 
—  the  Qospd  amons  the  Indlsni  sft  BmMS. 

for  Indians. 


Conneetient  Missionary  Society  for  India 
United  States  Mission  to  the  Cherokeso. 


lary  Sodety  for  yi««i«w- 
1810.  Board  of  CommlssloBers  for  Fordgn  MlerfOiis. 
1814.  Beptist  MIsdonary  Union. 
1810.  MethodUt  Episcopal  Chnrch  Misslontiy  Bodety. 
1883.  Fne-wtU  Baptist  Foreign  Mlsaionary  Society  in  India. 
1835.  Foraign  Missions  of  the  Protestant  Spiaeopal  Choroh. 
1837.  Boanf  of  Foreign  Missions  of  the  Presbyterian  Choreh. 

1887.  ErangeUoal  Lutheran  Fordgn  Misalonaiy  Sodety. 
1843.  Seventh  Day  Baptist  Missionary  Sodety 

Strict  Baptist  Missionary  Society. 
1S48.  Baptist  Free  Misrionary  Society. 
1843.  Methodist  Episcopal  Chnrch,  Sooth. 

1845.  Sonthera  Baptist  Conrention. 

1846.  AflBoriean  Missionary  Association.  ^ 

1837.  Board  of  Foraign  Missions  of  (Dntch)  Befonaed  OranlL 

1888.  Board  of  Fordgn  MIsdona  of  United  Prsabyterlsn  QilBch. 
American  United  Brethren,  Horarian. 

United  States  Oennan  ETangelicaLMIsdaBsry  Sedsty.' 
American  Mexican  Association. 


Indian  Missionary  Assodatlon. 

Local  Baptist  MIsdonary  Sodety.*  ^    ,  _ 

Women's  Union  Z»ana  MIsdonary  Sodety. 

(c)  At.  the  beginning  of  the  present  centmy  ^s  totd  ram  ooft. 
tributed  for  Protestant  miwions  can  hardly  be  ■aid  to  have 
amounted  to  £60,000;  in  1882  the  amount  rawed  by  British  eon- 
tributions  alone  to  foraign  missions  amoonted  ta  upwards  of 
.£1,090,000,*  thus  divided  :— 

Chnrch  of  En^and  lOsdons y—r: -""•**""  ^'21! 

Jdnt  Societies  of  Chnrdimen  and  Nonconfcnnldfc... «-    jSl'Vz 

Nonconformist  Sodeties,  English  and  Welsh........ — .......    813,177 

Scottish  and  Irish  SocloUes. «— -•    ***»U* 

Roman  Catholic  Sodetiea....... -     I0«no 

(d)  At  the  same  date  it  is  calculated  that  thera  wen  about  6000 
heatnen  conyerts  under  instruction,  not  counting  those  belongiiig 
to  the  Roman  Catholic  missions.  At  the  present  day  the  conrwts 
from  heathenism  may  be  estimated  certainly  at  no  less  than 
1,800,000,  a  single  year  (1878)  showing  an  increase  of  about  60,000. 

(«)  When  the  Society  for  the  Propagation  of  the  Gospel  wu 
founded  in  1701,  thera  were  probably  not  twenty  clergymen  of  tho 
Church  of  England  An,  foraign  parte.  The  spiritual  condition  of 
the  settlen  in  America  and  elsewhen  was  terrible  in  the  extnms» 
and  no  effort  was  then  made  by  the  chnrch  to  win  oyer  the  heathen 
to  Christ  But  now  the  position  which  the  churah  holds  in  the 
British  colonies  and  dep^^ndendes  and  many  parts  of  heathendom 
is  recognised  by  alL  In  thoee  regions  when  the  sodety  labours, 
and  which  be^ra  it  commenced  its  work  were  spiritually  tha 
**  waste  places  '*  of  the  earth,  there  are,  indnding  the  American 
Church  (the  first  fruits  of  the  sodetv's  efforts),  188  bishops,  mora 
than  6000  dergy,  and  upwards  of  8,000,000  members  of  the 
communion. 

The  abore  tables  siifficiently  indicate  how  Taried  are  th^ 
missionary  agencies  now  at  work,  oovering  the  heathen 
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world  with  a  Ufitwork  of  miflaion  outposts,  which  within 
the  kst  oentoty  h»ve  won  nearly  two  millions  of  converts 
to  the  C3uri8tian  faith. 

The  oontinnitj  of  missionary  enthusiasm  maintained 
throogh  the  primitiTe^  the  medisBval,  and  the  modem  periods 
ol  the  church's  history,  operating  at  eyery  critical  epoch, 
and  surWving  after  periods  of  stagnation  and  depression, 
is  a  very  sigpificant  fact  It  is  true  that  other  religions 
have  been  (ailed  missionary  religions,  and  that  one  of  them 
occupies  the  first  place  in  the  religious  census  of  mankind.^ 
But  the  missionary  activity  of  Buddhism  is  a  thing  of  the 
past^  and  no  characteristic  rite  distinguishing  it  has  found  its 
way  into  a  second  OOntinent;  while^  as  for  MohammedaniBm, 
the  character  of  its  teaching  is  too  exact  a  reflexion  of  the 
laoe^  time^  pl^ce^  u^  climate  in  which  it  arose  to  admit 
of  its  .becoming  universal.'  These  and  other  religions  of 
the  fur  East  may  still  maintain  their  hold  over  millions,  but 
it  must  be  Wlmitted  that  their  prospect  of  endurance  in 
the  presence  o^  advancing  CShristianity  is  very  small,  and 
it  is  difficult  to  trace  the  slightest  probability  of  their 
harmoninng  wi^  the  intellectua],  soda],  and  mond  progress- 
of  the  modem  world.  With  all  its/leficiencies,  the  Christian 
church  has  gained  the  "  Nations  of  the  future,''  and  whereas 
in  the  8d  oentury  the  proportion  of .  Christians  to  the 
whole  human  race  was  only  uat  of  one  in  a  hundred  and 
fifty,  this  has  now  been  exchanged  for  one  in  five,'  and  it 
is'inoisputable  that  the  progress  of  the  human  race  at.  this 
moment  is-  entirely  identified  with  the  spread  of  the 
influence  of  the  nations  of  Christendom, 

Side  by  side  with  this  continuity  of  missionary  zeal, 
a  noticeable  feature  is  the  immense  influence  of  individua* 
energy  add  the  subduing  force  of  personal  character. 
Around  individuals  penetrated  with  Chnstian  zeal  an<?  self- 
denial  has  oentred  not  merely  the  life,  but  the  very 
existence,  of  primitive,  medisval,  and  modem  missions. 
What  Ulfila  was  to  the  Gothic  tribes,  what  Columba 
and  his  disciples  were  to  the  early  Celtic  missions,  what 
Augustine  or  Aidan  ^os  to  the  British  Isles,  what  Boni- 
face was  to  the  churches^ of  Germany  and'Anskar  to 
those  of  Denmark  and  gwed^en,  that^  on  the  discovery  of  a 
new  world  of  sussionary  enterprise^  was  Xavier  to  India, 
^ms  Egede  to  Greeted,  Eliot'  to  the  Bed  Indians, 
Martyn  to  the  church  of  Cawnpore,  Marsden  to  the  Maoris, 
Carey  ^^  Marahman  to  Burmah,  Heber,  Wilson,  Milman, 
and  Duff  to -India,  Gray,  Livingstone,  Mackenzie,  Steere, 
Oidlaway  to  Africa^  Brough'ton  to  Australia,  Fatteson  to 
Mehmesia,  Mountain  and  Feild  to  Newfoundland,  Crowther 
to  the  Niger  Territory,  &ett  to  Guiana.  At  the  most 
critical  epochs  such  men  have  ever  been  raised  up,  and  the 
reflex  influenced  their  Uvea  and  self-denial  ha^  told  upon 
the  church  at  hom^  whfle. apart  from  their  influence  the 
entire  lustory  of  important  portions 'of  the  world's  surface 
would  have  been  aheMd. 

If  from  the  ajo^ts  themselyss  we  turn  to  the 'work  that 
has  been  aooompliahed  it  will  not  be  disputed  that  the 
suooess  of  missions  has  been  marked  amongst  rude  and 
aboriginal  tribes.  What  was  troe  in-  the  early^  missions 
has  been  found  true  in  thes»  latter  times.  The' rude  and 
barbarous  northern  pec^ea  seemed'  to  fall  like  /'full  ripe 
fruit  before  the  flrst  breath  of  the  gospel".  The  Goths 
and  the  Yaodals  who  poured  down  upon  the  Roman  empire 
were  evangelized  so  sdently  and  rapidly  that  only  a  fact 
here  and  there  relating  to  their  conversion  has  been 
preserved.  Now  this  is  exactly  analogous  to  modem 
ei^Kiknoe  in  the  South  Seas, .  America^  and*  Africa. 
We  most  here  content  ourselves  with  a  cursory  survey 

t  Utz  Xfllkr,  C%Cp$,  It.  p.  265. 

*  MfVBUii,  OrtMimar  ^As$mt,  p.  424. 
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of  what  nuBsionaiy  enterprise  has  accomplished  in 
regions  and  among  the  more  civUized'nations  of  Eaatem 
Asia. 

The  South Seas.^ThtLtmiulonB  havA  done  much  in  th«M  ft^aom 
in  suppressing  cannibalUm,  human  sacrifices,  and  infantiddit, 
humanizing  the  laws  of  war,  and  elevatinf  the  soeial  conditioin  of 
women,  is  a  fact  confirmed  by  tibe  researcnes  of  M einioke^  Wait:^ 
Gorland,  Oberlander,  and  even  of>  Darwin.^ 

In  Australia  work  among  the  aborigine^  wherever  it  has  been 
zealously  conducted,  has  been  blessed  with  signal  socoeai.  Amongst 
the  Papuans  the  MoravisAi  stations  of  Ebenezer  in  the  district  of 
Wimmeis,  and'  Ramahynck  in  that  of  Gippslan'd,  can  point  to 
their  UtUe  villsges  of  126  native  Christian  inhftUtants,  thdr 
cleanly  housei«  and  their  well-ordered  churches.  In  the  district  of 
South  Adelaide,  at  Point  Macleay.  the  Scottish  Pretbyteiian  HiarioB 
has  been  similarly  successful,  while  in  New  Zealand  the  native 
population  was  converted  almost  within  a  single  generation.  In  the 
uUnds  north  and  north-west  of  Australia  tne  J>ntoh  missionanM 
have  been  especially  successful  in  the  Minahassa  (see  CxLxaxs). 
of  whose  114,000  inl^bitants  more  than  80,000  have  been,  won 
over  to  'the  Christian  faith,  forming  196  communities  with*  186 
schools;  and  in  southern  Borneo,  the  Rhenish  Mission  in  the  tovith 
and  the  Society  for  the  Propagation  of  the  Gospel  in  the  nort^  have 
been  enabled  to  establish  themselves  *  firmly, .  while  the  fonnet 
society  has  also  done  a  great  work  among  the  Bsittaks  in  Somatn. 
Amongst  the  dark-coloured  races  of  Polynesia  missionary  work  has 
mada  great  advances  through  the  labours  of  the  London  Missionary 
Society,  the  Wcsleyans,  and  the  American  Board.  Making  Tahio 
its  basis  of  operations,  •  the  first-named  sode^  hss  carried  oa 
'  missionary  operations  in  the  islands  of  Anstxalaaia,  H«rtty,  Ssaoay 
TofteUu,  ana  EUioe,  while  the  American  Board  has  witaaaseU 
oaually  favourable  reralts  in  the  Sandwich  Islands,  and  ita  Microncaia 
(Carohne,  Marshall,  and  Gilbert  Islands)  the  agents  of  the  Hawaiian 
Association  are  actively  at  work  under  the  l^rection  of  Amerieaa 
missionaries.  In  Melanesia  the  Society  for  the  Propagation  of  the 
Gospel,  the  Weeleyana,  the  London  Missionary  Society,  and  the 
'^^resby.terians  are  all  actively  engaged..  The  Fgl  gronp  stands  oat 
%a  one  f  tne  most  promising  centres  of  Christian  dvimation,  and 
the  go  em  •,  Sir  A.  Gordon,was  enabled  to  report  in  1879  that,  oat  o| 
a  population  of  about  120,000,  102,000  are  now  regular  worshippera 
in  the  churches,  which  number  800,  while  over  42,000  children  are 
in  attcitadance  in  1684  Christian  day  schools.  The  Loyalty  Islanda 
have  been  occupied  nartly  by  Roman  Catholic  missions  and  partly 
,by  the  London  Missionary  Society,  while  in  the.Kew  Hebridea  tin 
missionaries  of  the  Free  Church  of  Scotland  and  of  the  Freaby- 
terisn  churchee  of  Canada,  New  Zealand,  and  Australia,  in  apite 
of  many  obstacles,  the  unhealthiness  of  the  climate^  and  the  variety 
of  \h9  dialects  spoken,  have  upwards  of  8000  nativea  receiving 
Christian  teadjine,  800  communicants,  and  100  native  teachers. 
On  the  islands  of  Banks,  Santa  Cruz,  and  Solomon,  the  English 
•Episcopal  Church  is  achiovine  no  little  .success,  sending  native  youths 
for  months  at  a  time  to  Norfolk  Island  to  receive  instruction,  whence 
they  return  again  in  order  to  spread  the  knowledge  of  truth  at  homa. 
Theee  islands  will  ever  be  famous  in  connezion.  with  the  martyr 
death  of  the  noble  Bishop  Patteaon. 

The  Unoivilixed  Peoplee  (/  AffuHea.—The  quiet  hnmUe  labooss 
of  the  Moraviauji  "have  accomplished,  much  in  Greenland  and 
Labrador,  whilst  among  the  Indians  of  Canada  and  the  people  tl 
Hudson's  Bay  the  Society  for  the  Propagation  of  the  Gospel  has 
not  laboured  in'  vain,'  nor  the  Church .  slissianary  Soeie^  in  the 
dioceses  of  Rnpeitsland,  Red  River,  Saskatchewan,  and  MooaoiMe. 
At  Columbia,  on  tiie  coast  of  the  Pacific,  a  practical  missionary  genhn 
named  William  Duncan  has  succeeded  in  dvilizing  abody  of  Indiana 
degraded  by  cannibalism,  and  at  his  MetlakahSa  Biiision  stands 


at  the  head  of  a  community  of  some  thousand  penoM,  which  has  s 
larger  church  than  is  to  be  found  between  there  and  Sen  Frandsea 


Testimony  te  the  value -of  the  results  achieved  was  hone  in  1876 
by  Lord  Dufierin,  then  govemorgeneral  of  Canada,-  who  declared 
that  he  could  hardly  find  words  to  express  his  astonishment  at  what 
he  witnessed.  Amongst  the  Indian  tribes  of  the  United  States 
work  is  carried  on  by  the  Moravians,  the  American  Board  of  Miadoaa^ 
the  Presbvteriana  of  the  North  and  South,  the  Baptists^  the  Epis- 
copal Methodists,  and  the  American  Misdonary  Society ;  and  the 
result  is  that  27,000  Indians,  divided  amongst  the  171  oom^ianitiet 
of  different  denominations  (indudingthe  Roman  Catholic)  are  in  feB 
memberships  with  the  church,  and  have  219  places  of  worship^ 
-besides  866  schools  attended  by  about  12,222  Inoian  children.  The 
CherokeeSi  the  Choctaws,  the  .Ofeeeks,  the  Chiekaaaws,  have  their 
own  churches,  schods,  and  academies.- and  may  compars  &voQxaUy 
both  intellectually  and  morally  with  thdr  white  ndghboun  in 
Missouri,  Arkansas,  and  Texas.*  Amongst  the  negroes  la  the  United 
States  more  than  1000  plaoes  of  worahip  have  been  boflt  sinoe  the 
last  war,  while  the  Am<>ricaa  Misdonary  Association  alone  hai 
exacted  26  academies  with  about  6000  students^  for  the  purpoas  of 

48ee  ChristUeb,  Forti^ Mietwfut,jk  88.  __  l/Mi^j^  98.  9a 
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>ip«iB§  frMd  dATM  M  b*  taM&fln  tad  miMtoaailM.  inonart 
tlM  ladiMw  on  th*  BMeqvibo  ud  BtrUot'in  British  GniuuL  flEs 
miamis  of  th*  Sodf^  for  the  ProMg^tioii  of  the  Qotpel  hurt  been 
lap&dly  OKtondod,  and  bow  npwiroi  of  half  the  Indian  popolation 
•f*  BMnboif  of  ChrtatianehmdiML  In  tho  British  Wsst  Indies, 
uuoagh  tns  nnited  labonrs  of  Tarioos  mSssionsiT  ■*Hft^w,  oat  ^ 
l»OOO,000  inhaUtanti  upwaids  of  £48,000  an  ntamsd  as  rsgnlsr 
BMBbacs  of  fha  ehorehss,  85,000  as  oomttonloants,  while  78,600 
chfldrtn  reeeiye  instnietion  in  1128  day  ibhooli^  of  which  nqmbor 
aboat  46,000  belong  to  Jsmaiea. 

Fearing  to  the  soathern  promontoiy  of  South  tAmerisa,  we  find 
that  the  self-denTing  labonrs  of  .Allen  Gaiidiner  sre  Wii»n{tig  to 
justify  (he  derotion  that  prompted  them.  The  LonSon  Sonth 
Amcriean  MlisionaiT  Sodetj  not  onlr  caniiM  on  its  joperations  in 
the  Falkland  Islands,  where  fonths  fiom  TUan  del  Fnego  reerire 
iaatniction,.bat  has  fonnded  stations  in  Tierra  del  ¥wp>  itself,  hss 
Tonead  the  natiyes  of  Patagonia  horn  thdr  spiritoal  deadness,  and 
baa  extended  its  laboufl  eren  to'  the  Indians  In  Brasfl. 


IS  of  missionarr  aetiTity, 
ome  parts  of  the  east 
field  in  West  Africa  is 


4firiaLr^Jl9f  there  ate  three  mat  regions  of 
—on  tiie  #est  ooast^  in  the  sonth,  and  in  some 

He  largest  and  most  jEmitftil  nussion  field  in  West  Africa  is 
th^t  of.  Sieixa  Leone,  whete  at  least  seren-eighths  of  the  people 
mf  now  Christians,  though  the  first  miirion  does  not  date  further 
back  than  the  present  eentnxy;  ^  and  important'  resolti  hare  also 
iMen  obtained  in  SeneoamUa  (on  the  Pongas),  in.  Old  Oalaber,  and 
in  the  repablio  of  Liberia.  On  the  Gold  and  Slaye  Cdasts  the 
labooie  of  Sn^ish  WeeJeyan  miseimrsries  and  of  the  Kerth  German 
misaiowery  aooietiee  hare  been  crowned  with  no  small  sneoess,  while 
the  Baeri  Bociety,  which  celebrated  its  jnbilee  in  1878,  hes  extended 
its  sphere  of  actirity  to  Ashantee,  truislating  the  Scriptnres  into 
the  native  langnages,'  and.  ehanging  primeTaTmarBhee  mto  l>right- 
looking  Christiaa  Tillages.  In  tiie  Tomba  lands  the  Church' 
Minonary  Sodetf  has  11  stations,  5094  Christians,  snd  1857 
Bcholan,  while  on  the  l^iger  we  are' confronted  with  the  interesting 
spectacle  of  negro  preaoners  and  teachers  labouring  under  the 
coloured  Bishop  Crowther,  canyinff  on  a  work  which  within  the 
last  few  years  was  consecrated  vf  the  Uood  of  martyrs. 

South  Africa  has  'for  some  time  been  a  centre  of  missionary 
acttrity.  •  Hers  thirteen  British  and  Continental  associations  have 
proTed  that  aU  the  Sonth  African  races,  Hottentots  and  KalBres^ 
rlngoes  and  Bechnanas,  Basutos  and  Zulus,  are  capable  of  attaining 
a  considerable  degree  of  Christian  dnliatidn,  and  can  not' only  be 
iiutmeted  in  handicraft  and  agricnltuitf,  but  trained  as  miniitera 
and  taachen;  A  sfngle  instance  of  this  is  afforded  in  British^ 
Kaifiraria  hr  the  Loredale  Institute  of  the  Free  Church  of  Scotland, 
trhere  youths  firom  all  the  abore^mentioned  tribes  are  tsnsrht  along 
with  Bnropeans,  and  erery  Sunday  sixty  students  prooUim  the 
gospel  in  tiie  neb|hbonring  Tillegee.  In  the  cause  of  mission  work 
here  fow  ever  laboured  more  aeelously  than  the  late  Bishop.  Oiay, 
whose  diocese,  when  ibst  constituted,  included  the  whole  colony 
of  the  Oape^  but'  whoae  sncceesor  haa  fiow  for  his  sufhagana  the 
bishope  of  Qrahamstown,  Maritsbuig^  St  Helena,  Bloemfontein, 
Zulnland,  St  John'e,  and  -Pretoria. 

East  and'Xast  Central  Africa,  so  -lon^  neglected,  is  now  beinff 
rapidly  oocupied  by  misrionary  enterprise.  <  Here  the  iiland  of 
Madagascar  has  been  in  ^reat  part  evangeliaed,  while  on  the  island 
of  lunritius  the  Anshoan  Miaaion  has  dsTeloped  pre-eminent 
results.  On  the  mainUnd,  the  coest  of  2anribar  calls  for  special 
uotiea.  Here  the  little  iaUmd  of  the  same  name  has  long  beat  the 
eee£  of  the  Univerrities  Misrion  to  Central  Africa,  and  the  heroic 
Biahop  Steere  has  not  only  erected  a  cathedral  on  the  site  of  the 
former  slaTe-maiket^  but  translated  the  Hew  Teetament  into 
Sawahili,  a  language  which  can  be  understood  by  the  tribes  around 
the  lakes,  and  STen  in  Uganda 

Ckima»  — "  0  mighty  fbrtrees  I  wlisn  shall'  thsse  impenetrable 
bcaaen  gates  of  thine  'l>e  broken  throuf^f**  wss  the  mounfU 
erclamstion  of  Yalignani,  the  successor  of  ZsTier,  as  he  gaaed  in 
sadness  at  the  mountains  of  China.  The  words  well  express  the 
incredible  difllcnlties  which  thia  largaet  and  most  thickly  peopled 
heathen  land  in  the  world,  with  its  petrified  constitution  and 
coltuxe  of  three  thousand  years,  pressnta  in  the  way  of  miarionaiy 
effort.  The  country  itself,  the  people,  their  speech,  their  manners^ 
their  iridifjion.  their  policy,  seemed  to  unite  in  opposing  an  insupsr- 
able  barrier,  but  history  nss  to  record  how  eilbrts  hsTS  been  mads 
by  many  bodies,  and  at  many  time%  to^break'  it  down.  An  early 
Neetorian  Church  eetablished  itself  in  the  empiie,  but  wm  either 
uprooted,  or  died  out  in  course  of  tim^  In  the  18th  centaoy  the 
Jesuits  undertook  the  task,  and  in  spite  of  the  perseontions  which 
they  har^  undergone  the  misrions  of  the  Itoman  Church,  with  their 
nnmerons  foreign  clergy  and  their  hosts  of  natiTSS  of  different . 
eiwifisiastical  dcgreee,  have  attained  no  smsll  msssurs  of  suoosss. 
Before  the  country  wss  xeallr  opened  to  foreignen.  by  the  tie^y 
of  Tientsin,  pioneers  proceeded  thither  from  America,  and  fkom 
the  London  Missionary  Society.  Hie  Isboufs  of  Br  Lqgge 
in  translating  and. reducing  to  syrtem  the  fTiiness'  dassios  sre 


wUt  knows.  At. the  pieeettt  day  it  it  estimated  that  tiiere  are 
nf»#aids  of  80'soektiss  at  work  in  tiie  countiy,  with  about  250 
onUined-miasionariss  and  88  female  teachers,  and  the  number  is 
eonstantiy  increasing.  These  sodetiea^  of  which  the  Uutgest  ptor' 
portion  belong  to  Englsnd,  and'tfae  next  larisest  to  America,  sumort; 
tt  ia  *f^**<>**3,  20  theologleel  schools,  80  higher  boarding  schools 
for  boys  with  811  scholar^  88  for  girls  witii  777  achokra,  177  day 
schoob  for  boys  with  4000  to  5000  pupils  in  attendance,  82  f o^  girls 
with  1807,  whfle  18  misslbnsry  hospitals  and  24  dispensaries  are 
Under  the  direction  of  medical  misrioiMuies,  whose  work  In  China  has 
been  recognised  slmost  from  the  first  as  the  source  of  the  greatest 
Mffffgi^g.  The  mission  csntres  stud  the  east  coast  ttcm.  Hong  Kong 
and  Canton  to  the  f^tiers.of  Manchtaria  in  the  north ;  thence 
they  adTanoe  little  hr  little  every  year  into  the  interior,  while  as 
yet  the  western  provmces  are  scarcely  touched  by  miteicoary  eflbit 
The  Uteraiy  labours  of  the  Taiions  societies  hare  beeii  carried  on 
with  the  utmcet  nerBerersnee ;  snd  on  the  foundations  Isid  by  a 
Moirison  and  a  Mihis  latsr  toilena  Jiave  been  enabled  to  laiss  a 
of  translations  of  Tarioos  portions  of.the  Bible^  as 
ssTsrious  Christisnbooks  snd  religious  and  geneml  periodicala 
which  constitnte  a  means  of  vast  importance  towards  paduaUy 
saining  over  this  Isad  of  culture.  At  Peking  a  Bnsslan  misafcn 
naa  been. labouring  for  more  than  one  hundred  and  fiifWyeasL 
The  Society  for  the  Propegatiou  of  the  Gospel  snd  the  Church 
Missionary  Society  heve  lately  opened  up  new .  centres^  In  this 
slmost  limitiess  country.' 

Jbcpoik— Of  the  misrions  in  Japan  it^a  as  yet  too  eariy  io  fere- 
cast  the  fdtnre.  The  signing  of  the  commercisl  treaties  of  1854 
>nd  1858  wiUi  America  and  England  was  followed  In  1850  by 
efforts  on  the  part  of  the  American  churches  to  extend  a  knowledge 
of  Christianity,  and  in  these  Bishop  Williams,  an  accomplished 
Japaneee  scholar,  proved  himsell  a  valuable  leader. and  guide. 
Soon  afterwards  other  eocieties  foobd  their  wa^  into  the  country, 
end  in  March  1872  the  first  Japaneee  consregation,  of  11  converta^ 
was  constituted  in  Yokohamit  Within  the  last  ei^t  yesrs  theee 
11  have  increased  to  1200,  while  the  American  miirions  have  been 
supplemented  by  Aoee  of  the  Church  Miasionsry  Sodsty  and  the 
Socie^  for.  the  PTopegation  of  the  GoepeL  Nearly  every  misskm 
hss  what  may  be  called-  a-high  school  for  girls,  and  thcss  instito- 
tions  are  yery  popular.  Thousands  of  copies  alao  of  the  Gospels 
have  been  circulated  in  Japanese^  and  repreeentatiyes  of  nesrly  sll 
the  misrions  are  engaged  in  translating  the  entire-New  TestsBMBt. 
while  a  Busso-Greek  mission  has  eatablishsd  itself  in  the  north;  and 
ia  advancing  steadily,  having  already  made  about  8000  convartL* 
Thus,  iriien  it  ia  considered  that  in  the  beginning  of  the  17tt 
eentuiy  the  Japaneee  Ckivemment  drove  out  the  Pdrtunssssad 
*  the  native  Catholic  converts,  snd  prohibited  sll  ChriatfBas 


Lverts,end 
tingibot  i 


under  pain  of  death  firom  ever  settingfoot  in  the  country,  and  when 
,  it  is  boms  in  mind  that  many  of  theee  old  laws  sgsinst  Caristiaaitv' 
have  not  yet  been  repealed  and  that  the  old  distrust  of  strangm  is 


still  plainly  discernible  among  the  governing  elaaaee,  it  is  dear  thn^ 
while  there  is  much  ground  ror  h^e^  efiectasl  results  .esn  enty.be 
the  work  Of  timie. 

/jufio.— What  ia  true  of  China  and  Jap4n  applias  with  tnlrid 
force  to  India.  Here  the  reeults  achisTed  ressmbfe  thoee  which  were 
attained  in  the  confiict  between  Christianity  pnd  the  nUi^Um  tttSA 
paan  Bome,  with  Its  msss  of  time-honoured  customs  mterwoven 
with  the  literature,  institutions,  and  hiator^  of  the  empire. 
Ag&inst  the  influence  of  prenige  and  settied  pngudice  the  wave  of 
the  gospel  beat  for  centuriee  in  vain.  Slowly  and  gradually  it  was 
•undermining  the  &bri&  but  no  striking  results  were  immediately 
visible.  So  else  in  In^  with  the  Hindu  proper  Christianity  has 
hitherto  made  inappreciable  progress,  while  among  the  rude 
aboriginal  or  nrnk-Aryvn.  tribes  its  success  has  been  remarkable. 
Indepelidentiy  of  Roman  Catholic  miariona  upwards  of  twenty-eighi 
societies  srs  sameetiy.  engaged  in  the  Bnglish  misrion  field,  and  the 
following  figuree  will  give  some  idea  of  the  progreaa  that  haa  been 
madcL  during  the  last  twenty  or  thirty  yeara.  In  British  India, 
«.w.i-^<.>g  Burmah  and  Cerloii,  it  is  estimated  that  in  1852  there 
were  22^400  communicants  and  128,000  native  Christiens  yeong 
and  old;  in  1882  thees  had  increased  to  40.881  ^omnumieanti  and 
^18,182  natiTO  Christians;  in  1872  there  had  been  «  tmSbn  in- 
crease to  78,404  communicanta  and  818,888  native  Christian^  whfle 
in  1878  the  latter  figures  ross  to  480,000. '  Whsn  we  leek  at  the 
shars  that  sach  of  the  societies  hss  had  in'  tills  increae^  we  Ifaid 
•that  the  Society  for  the  Propagation  of  the  Goepel  and  the  Ohureh 
MisBJonary  Society  together  have  sines  1850  increased  in  member- 
ship  from  81,442  to  upwards  of  184,000;  tiw  Loaidon  Mlsshmsry 
Sooety  .from  20,000  to  upwards  of  48,000 ;   tiie  Preibyleiian 

'  '  IS  of  Sootiand,  Indand,  Irehnd,  and  Amaiica  from  800  to 
;  the  Bess!  mission,  in  India  firam  1000  to  8805;  the  Baptist 
'  (ties  (indnding  the  AflMiicsn  ss  wen  ss  the  XngUsh) 
90^000 ;  theife  LutiisrsB  sodeties  tnm 8816  to 
about  43^000.    In  some  places  tiie  prcgresa  made  baa  bee 
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tfoDany  »pa    In  Chiddapal^  «.^^,  m  the  Tdam  territory.  >• 
SSSr  ftwUe  Ptt)pwpition  of  the  GoepeUnd  theXondon  Munon. 
r^Boeiety  labourodSde  by  side  for  upwards  of  thirty  years  without 
ISminff  oyer  more  thAn  200  oonTerta.    Then  on  a  eudden  there 
muasm  a  revival  among  the  non-caste  population,  and  the  200 
iScaiM  nwffly  11,000.    Among  the  Kola,  after  five  years'  waiting, 
the  Oonner  missionaries  baptized  their  first  converts  in  1850;  now 
in  the  German  and  English  stations  together  these  amount  to  abont 
40.000.    Since  the  famine,  however,  in  1878-79,  the  increase  of  new 
oaQYertB  has  been  still  more  rapid,  and  the  practical  experience  of 
the  nmeriority  of  Christian  pit^  to  heathen  selfishness  and  of  the 
helidMnien  of  their  heathen  deities,  united  with  the  effect  produced 
by  pendstent  missionary  labour  in  past  years,  brought  thousands 
intoUie  fold  of  the  church.    Thus  in  the  Tinnevelly  district,  where 
the  Church  Missionary  Society  carries  on  its  operations,  ui)wards  of 
11,000  heathens  applied  in  1878  to  Bishop  .Sar]mnt  and  his  native 
ele'igy  for  instmction  preparatonr  to  baptism.'   Ip  the  same  district, 
in  connexion  with  the  Society  for  the  Propagation  of  the  Gospel, 
between  July  1877  and  the  end  of  June  1878  upwards  of  28.564 
persons  betook  themselves  to  Bishop  Caldwell  and  his  fellow- 
iabouxvTS  for  Christian  teaching.    Thus  the  English  Church  mis- 
liops  in  Tinnevelly  and  Bamnad  received  in  little  more  than  a  year 
and  a  half  an  increase  of  85,000  souls,"  and  the  Propagation  Society 
it  bow  proclaiming  the  eospel  in  nearly  six  hunored  and  fifty 
villages  m  ^e  Tinnevelly  disttict,  amongst  not  mere!y  food-seeking 
"rice  Christians^  but  those  who  have  had  the  coorago  to  face  severe 
persecution  for  joining  the  Christian  church.    Encouraging  progress 
has  alBO  been  ma^  among  the  Santals  and  the  Karens  in  0urmah 
and  Pegu.    Speiking  generally,  it  may  be  said  that  the  laxgest 
proDortion  of  native  converts  is  in  the  south,  in  the  presidency  of 
Jfaoras ;  next  to  southern  India  the  most  fruitful  field  is  Burmah, 
where  the  American  Baptist  missions  are  carrying  on  a  successful 
work  among  the  Karens,  whUe  the  Propagation  Society  has  founded 
many  schocos  on  the  Irawadi,  and  penetrated  up  to  Kangoon,  and 
beyond  British  torritoiyto  Mandalay ;  next  in  pointof  numbers  stand 
Beng4  and  the  Korth- West  Provinces.  Here  the  laigest  contingent 
is  supplied  by  the  missions  in  Chutii  Nagpdr,  among  theabori^nal 
tribes  01  the  Kols,  while  the  Santal  mission  also  presents  many 
promising  features.      For  the  Punjab  district  and  that  of  Sind, 
the  Church  Missionarv  Society  has  planted  in  Lahore  a  flourishing 
theological  seminaiy  for  Christian  Hindus,  Sikhs,  and  Mohammed- 
ani^  and  Christianitv  has  advanced  thence  by  way  of  Pesha^'ar 
into  Afghanistan  ana  Kashmir.    It  thus  appears  l!hat  by  far  the 
greatest  measure  of  success  has  been  obtained  amount  the  aboriginal 
races  and  those  who  are  either  of  low  casto  or  ofno  caste  at  all, 
while  the  real  strongholds  of  the  Hindu  re^i^on  and  civilization 
still  stand  out  like  strong  fortresses  and  defy  tiie  attempts  of  the 
besiegers.    Still  the  disintegrating  agency  of  contact  with  Christi- 
anity is  working  out  ito  ^low  but  sure  results.     "  StetlsticaVfacts,*' 
writes  Sir  Bartle  Frere,  "  can  in  no  way  convey  any  adequate  idea 
of  the  work  done  in  any  part  of  India.    The  effect  is  often  enormous 
where  there  hss  not  been  a  single  avowed  conversion.    The  teaching 
of  Christianity  amongst  160  millions  of  civilized  industrious  Hindu 
and  Mohammedans  in  India  is  effecting  changes,  monl,  social  and 
political,  which  for  extent  and  rapidity  in  effect  are  far  more  extia- 
•rdinary  than  any  that  have  been  witnessed  in  modem  Europe." 
•'The  number  of  actual  converto  to  Christianity  in  India,"  nyn 
Lord  Lawrence,  "does  not  by  any  means  give  an  adequate  result 
af  missionary  labours.    There  are  thouisands  of  persons  scattered 
©ver  India  who  from  the  knowledge  they  have  acquired  either 
directiv  or  indirectlv  through  dissemmation  of  Christian  truth 
and  Chxistian  principles  have  lost  all  beUef  in  Hinduism  and 
Mohammedanism,  and  are  in  theur  conduct  influenced  by  higher 
motives,  who  yet  .fear  to  make  an  open  profession  of  the  chMuw 
m  ^em  lest  they  should  be  looked  upon  as  outcasto  and  lepers 
by  th«r  own  people.      To  some  such  a  negative  result  may  at 
first  sight  appear  discouraging ;  but,  read  by  the  light  of  history 
It  marks  J  natural,  almost  a  necessary,  .stege  of  transition  from 
Ml  ancient  histonaa  reUgion  to  Christiani^  The  Brahma  S^^ 
"?*"?  *^5  S3*  '^^^  ^^"^  *  "y*^  too  vague  and  shX^ 
Sll*X.  w^*i  ^iS'  •^i?"^?  ^1  •  peimiSTut  religSn  hS 
filled  the  interval  between  the  abandonment  of  the  old^andSe 
sfoentance  of  a  new  faith.     The  cultured  dasses  amonSt  Se 
Greeks  and  Romans  experienced  in  their  day  'after  i*«rSntmu! 
^^^"^^ir^J^^Ji  a  ™riod  of'Siiit^pteggj: 
W.l^  Mcured  Its  holi   Meantime  in  Ind£  SehidSJct 


. r-r— »  — ^  college  and  theschooL 

the  change  of  laws  hallowed  by  immemorial  usage,  the  disregardof 
tune-hmioured  pr^udioes,  the  very  presence  of  Europeans  in  all 
parte  <x  the  country— all  these  various  influences. are  gradually 
Drinking  about  resnlto  analogous  to  that  to  which  Sir  James  Mack- 
Intoah  referred  in  m  conversation  with  Henry  Martyn,  when  the 


*  MitraaqfCkmrck  Mistimuary  SoeUt^t  Report  far  1879,  p.  18. 

•  RigoH  ^A$Propqgttiicn  Society /or  1879,  p.  81  jy. 


Orientel  world  was  made  Greek  by  the  socoesaon  of  Alumdir  in 
order  to  make  way  for  the  religion  of  Christ  But  when  to  H^m 
indirect  influences  we  add  the  effecto  of  direct  miaslonanr  instrtie- 
tion,  of  tiainizig  schools  like  those  of  the  Free  Cararcfa  of  Sootknd 
in  Madras,  of  Bishop  Sargent  in  Tinnevelly,  of  Bishop  Cottov  ifl 
the  North- West  Provinces,  of  Zenana  missions  now  cained  on  on  an 
extensive  scale  amongst  the  female  population,  of  the  numeroos 
missionary  presses  at  work  circulating  thousands  of  copies  of  tiia 
Holy  Scriptures  and  of  Christian  books,  it  is  obvious  that,  small 
and  insignificant  as  these  agencies  may  seem  compared  with  the 
magnitude  of  the  work  required  to  be  done,  there  has  been  a 
great  advance  made  during  recent  years.^  The  present  esBtmy 
of  missions  may  fitvourably  compare  with  the  primitivs  and 
mediseval  ages  of  the  church,  and  tne  continuity  of  the  miasioBaiy 
spirit  operating,  as  we  have  seen,  afSter  long  periods  of  stagnation 
and  depression  is  the  best  guarantee  of  ito  ultimate  and  more  oom- 
plete  success  at  the  close  of  the  present  epoch,  during  which,  to  use 
Karl  Bitter's  expression,  "  almost  all  the  rivers  of  ue  earth  have 
begun  to  run  in  double  currents,  and  nearly  all  the  seas  and  riven 
have  become  tibe  seas  and  riven  of  civilization.*'  (O.  F.  M.) 

MISSISSIPFL  The  territory  drained  by  the  lfin»- 
sippi  river  and  its  tributaries  includes  the  greater  part 
of  the  United  States  of  America  lying  between  the  Alle- 
ghany Mountains  on  the  east  and  the  Bocky  Mountains 
on  the  west,  and  has  an  area  (1,244,000  square  miles)  con- 
siderably larger  than  all  central  Europe.  Tbe  central  artery 
through  which  the  drainage  of  this  region  passes  is  called 
the  Mississippi  river  for  about  1300  miles  above  its  mouth. 
The  name  is  then  usurped  by  a  tributary,  while  the 


The  Mississippi- and  ite  Tributaries. 
Stream  becomes  known  as  the  Missouri.  From  its  remote 
sources  in  the  Rocky  Mountains  to  the  Gulf  of  Mexico 
the  total  length  of  the  river  is  about  4200  miles.  The 
other  principal  tributaries  are  the  Ohio,  the  Arkansas,  and 
the  Red  River,  bttt  the  Tazoo  and  the  St  Francis  often 
make  dangerous  contributions  in  seasons  of  flood. 

The  tables  given  below  exhibit  the  hydraulic  features 
of  the  Mississippi  and  its  principal  tributaries. 

Below  the  influx  of  the  Ohio  the  Mississippi  traverses 
alluvial  bottom  lands  liable  to  overflow  in  flood  seasons. 
The  soil  is  of  inexhaustible  fertility,  producing  large  crops 
of  com  in  the  northern  portion,  cotton  in  the  middle  dis- 
trict, and  sugar,  rice,  cmd  orange  gro  es  near  the  mouth. 
These  bottom  lands,  averaging  about  40  miles  in  width, 
extend  from  north  to  south  for  a  distance  of  500  miles, 
having  a  g^eral  southern*  slope  of  8  inches  to  the  mile. 
The  river  winds  through  them  m  a  devious  course  for  1100 
miles,  oocadonally  on  Uie  east  side  washing  bluffs  from  100 
to  300  feet  in  height,  but  usually  confined  by  banks  of  ito 
own  creation,  whkh,  as  with  dl  sedimeiit-bearing  rivers 
of  like  character,  are  hij^est  near  the .  stream  itsell  The 
general  lateral  slope  towards  the  foot  hills  ia  Ubout  0  u<^« 


Digitized  by 


Google 


MISSISSIPPI 


519 


in  5000  f eet^  bat  the  normfti  fall  in  the  first  mile  is  about 
7  feet.  Thus  apparently  following  a  low  ridge  through  the 
bottom  lands,  the  tawny  sea  sweeps  onwani  with  great 
Telocity,  eroding  its  banks  in  the  bends  and  rebuilding 
them  on  the  points,  now  forming  islands  by  its  deposits, 
and  now  removing  them  as  the  direction  of  the  flow  is 
modified  by  the  never-ending  changes  in  progress.  Chief 
among  such  changes  is  the  formation  of  cutoffs.  Two 
eroding  bends  gradually  approach  each  other  until  the  water 
forces  a  passage  across  the  narrow  neck.  As  the  channel 
distance  between  these  bends  may  be  many  miles,  a  cascade 
perhaps  5  or  6  feet  in  height  is  formed,  and  the  torrent 
rushes  through  with  a  roar  audible  for  miles.  The  banks 
dissolve  like  sugar.  In  a  single  day  the  course  of  the  river 
is  changed,  and  steamboats  pass  where  a  few  hours  before 
the  plough  had  been  at  work.  The  checking  of  the  current 
at  the  upper  and  lower  mouths  of  the  abandoned  channel 
soon  obstracts  them  by  deposit,  and  forms  in  a  few  years 
one  of  the  characteristic  crescent  lakes  which  are  so  marked 
a  feature  on  the  maps. 


The  total  area  of  the  bottom  lands  is  abool  32,000 
square  miles,  of  which  only  a  narrow  strip  along  tiia 
immediate  banks  of  the  main  river  and  of  its  principal 
bayous  and  tributaries  has  even  yet  been  brou^t  under 
cultivation.  A  proper  system  of  protection  aoainst  overflow 
would  throw  open  2,500,000  acres  of  lidi  sugar  land, 
7,000,000  acres  of  the  best  cotton  land  in  the  world,  and 
1,000,000  acres  of  com  land  of  unsurpassed  fertility. 

The  work  of  embankment  began  in  1717,  when  the 
engineer  De  la  Tour  erected  a  dyke  or  levee  1  mile  long  to 
protect  the  infant  city  of  New  Orleans  from  overflow. 
Progress  at  first  was  slow.  In  1770  the  settlements 
extended  only  30  miles  above  and  20  miles  below  New 
Orleans ;  but  by  1828  the  levees,  although  quite  insufficient 
in  dimensions,  had  become  continuous  nearly  to  the  mouth 
of  Red  River.  In  1850  a  great  impulse  was  given  fo 
systematic  embankment  by  the  U.S.  Government,  whidi 
gave  over  to  the  several  States  all  unsold  swamp  and  over* 
flowed  lands  within  their  limits  to  provide  a  fond  for  re* 
claiming  the  districts  liable  to  inundation.     The  action 
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resulting  from  t^s  caused  alarm  in  Ifoaisiana^  for  the  great 
bottom  lands  ai^ve  'were  believed  to  act  as  reservoirs  to 
receive  the  highest  flood  wave;  and  it  was  imagined  that 
if  they  were  closed  By  levees  the  lower  country  woulid 
be  overwhelmed  whenever  the'rlver  in  .flood  rose  above 
its  natural  banks.  The  aid  of  the  Qovernment  was  in- 
voked,  and  Congress  immediately  ordered  the  necessary 
investigations  and  surveys.  This  work  was  placed  in 
charge*  of  Captain .  (now  •  General)  Humphreys,  and  an 
elaborate  report  covering  the  reusults  of  ten  years'of  investi- 
gation was  published  just  after  the  outbreak  of  the  'civil 
war  in  1861.  The  second  of  the  tables  given  above,  and 
indeed  most  of  the  physical  facts-  respecting  the  river),  are 
quoted  from  this  standard  authority. 

To  understand  the  figures  of  the  table  it  should  be  noted 
ihat  at  the  mouth  of  Red  River,  316  miles  above  the  passes, 
the  water  surface  at  the  lowest  stage  is  only  5-,-^  feet  above 
the  level  of  the  Gulf,  where  the  mean  tidal  oscillation  is 
about  l^V  f®ot-  The  river  channel  in  this  section  fa  there- 
fore a  freshwater  lake,  nearly  without  islands,  2600  feet 
wide  and  100  feet  deep  along  the  deepest  line.  At  the 
flood  stage  the  surface  rises  50  feet  at  the  mouth  of  Red 
River,  but  of  course  retains  its  level  at  the  Gulf,  thus  giving 
the  head  necessary  to  force  forward  the  increased  volume 
of  discharge.  Above  the  mouth  of  Red  River  the  case 
is  essentially  different.  The  width  increases  and  the  depth 
decreases;  islands  become  numerous;  the  oscillation  be- 
tween high  and  low  water  varies  but  little  from  50  feet 
until  the  mouth  of  the  Ohio  is  reached — a  distance  of- 
about  800  miles.  Hence  the  general  slope  in  long  distances 
is  here  nearly  the  same  at  all  stages,  and  the  discharge 
is. regulated  by  the  varying  resistances  of  cross  section,  and 
by  local  changes  in  slope  due  to  the  passage  of  flood  waves 
contributed  by  the  different  tributaries.  The  effect  of 
these  different  physical  conditions  appears  m  the  compara- 
tive volumes  which  .pass  through  the  channel  At  New 
Orleans  the  maximum  discharge  hardly  reaches  1,200,000 
cubic  feet  per  second,  and  a  rising  river  at  high  stages 
,carries  only  about  100,000  cubic'feet  per  second  more  than 
when  falling  at  the  same  absolute  level ;  whQe  just  below 
the  mouth  of  the  Ohio  the  maximum  flood  volume  reaches 
1,400,000  cubic  feet  per  second,  and  at  some  stagts  a 
rising. river  may  carry  one-third  more  water  than  when 
falling  at  the  same  absolute  level 

The  peroentage  of  sedimentary  matter  carried  in  suspen- 
sion by  the  water  varies  greatly  at  different  times,  but  is 
certainly  not  dependent  upon  the  stage  above  low  water. 
It  is  chiefly  determined  by  the  tributary  whence  the  water 
proceeds,  but  is  also  influenced  by  the  caving  of  thetanks, 
which  is  always  excessive  when  the  river  is  rapidly  falling 
after  the  spring  flood.  In  long  periods  the  sedimentary 
matter  is  to  the  water  by  weight  nearly  as  1  to  1600,  ahd 
by  bulk  as  1  to  2900.  The  amount  held  in  suspension 
and  annuaUy  contributed  to  the  Gulf  constitutes  a  prism 
1  nule  square  and  263  feet  high.  In  addition  to  this 
amount  a  large  volume,  estimated  at  1  mile  square  and 
27  feet  high  annually,  is  pushed  by  the  current  along  the 
bottom  and.  thus  transported- to  the  Gulf. 

The  mean  annual  succession  "of  stages  for  long  periods 
b  quite  uniform,  but  so  many  exceptions  are  noted  that 
no  definite  prediction  can  safely  be  made  for  any  particular 
epoch,,  The  river  is  usually  Iqwest  in  October.  It  rises 
rapidly  tmtil  checked  by  the  frecring  of  the  northertf 
tributaries.  It  begins  to  rise  again  in  February,  and  atUins 
its  highest  point  about  the  1  st  of  April  After  falling  a  few 
feet  it  again  rises  until,  early  in  June,  it  attains  nearly  the 
same  level  as  before.  After  this  it  rapidly  recedes  to  low- 
water  marlL  As  a  rule  the  river  is  above  mid-stage  irovfi' 
January  to  August  inclusive,  and  below  that  level  for'the 
r9maind9r  pf  the  year« 


It  has  been  estoblished  by  measurement  and  oUervutir^ 

struction  of  .their  levees  did  not  serve  as  reservoirs  to 
dimimsh  the-,  maximum  .  wave  which  passed  through 
Louisiana  in  great  flood  seasona  They  had  already  become 
mied  by  local  rams  and  by  water  escaping  into  them  from 
the-  Mississippi  through  numerous,  bayous,  so.that  at  the 
date  of  highest  water  the  discharge  into  the  river  near  their 
southern  borders  was  fully  equal  to  the  volume  which  the 
-wave  liad  lost  in  passing  along  their  fronts. 

Lr  fine,  the  investigations  between  I860  and  1860  estab- 
lished that  no  diversion  of  tributaries  was  ^ssible  •'  that  no 
re^rvoirs  artificially  constructed  could  keep  bifck  the  spring 
freshet^  which  causedthe  floods;  -that  thq  making  of  cu^ 
offs,  which  had  sometimes  been  ^advocated  a»  a  measure  xd 
tehof,  so  iar  from  bfeing  t)eneficial,,was  in  the  highest  decree 
Injurious-  that,  lehile  bUtlets  within  proper  limiu  Vere 
theoretically,  advantageous,'  the}r  were  imprac\icable  from 
(he  lack  of  suitable  sites  .  ajid,  finally,  that  levees  properly 
constructed  and  judiciously  placed  would  afford  protection 
to  the  entlrd  alluvial  region. 

During  the.clvn  wtt  a8«l-6B)  the  artificial  anbaakinento 
were  n^lectcd  •.  but  after  its  cIom  ki-ge  nims  ve«  expended  by  the 
State,  directly  mterc«tod  in  repairing  theifl.  The  wwk  was  done 
without  concert  upon  defective  plana,  and  a  creit. flood  eariy  ia 
187i  inundated  the  country,  ckuslifg  terrible  Buffering  and  lossw 
Congress,  then  hi  session,. passed,  tn  Act  croaUng  a  oomniission  of 
nve  engineers  to.  determine  and  report  oil  the  best  sVstem  for  the 
.permanent  reclamation  of  .the  entire  alluvial  region.  Their  raporL 
rendered  in  1875,  endorsed  the  conclusions  of  that  of  1861,  and 
advocated  a  general  levee  system  on  each  bank.  Thts  system 
comprised— 0/  o"  main  embankment  raised  to  specified  heights 
sufficient  to  restrain  the  floods;  and  (2),  where  reasonable  socurity 
against  saving  required  considerable  areas  neat  the  river  to  ba 
thrown  out^  exterior  leveep  of  such  a  >eight  as  to  exclude  ordinary 
nirf^  Vaters  but  to  allow  free  passage  to  great  floods,  which  as  a 
rule  onlv  occur  at  intervals  of  five  or  six  years.  The  back  country 
would  thus  be  securely  protected,  and  a  safe  refuge  would  be  pro- 
vided for  the  inhabitanU  and  domestic  animals  living  upon  tha 
portion  subject  to  occasional  overflow.  An  engineering  organixa- 
tion  was  ^roDosed  for  constructing  and  maintaining  tlieso  levees, 
and  a  detailed  topographical  survey  was  recommended  to  determine 
their  precise  location.  Congress  promptly' approved  and  ordered 
the  survey  ;  but  strong  opposition  on  constitutional  grounds  was 
raised  to  the  construction  of  the  levees  by  the  Government 

In  the  fiieantime  complaints  began  tp  be  heard  resnoctine  the 
low-water  navigation  of  the  river  below  the  mouth  of  the  Ohiot 
Forty-three  places  above  the  mouth  of  Red  River  afforded  depths 
of  less  than  10  feet,  and  thirteen  places  depths  loss  than  5  feet,  the 
s^gate  lengtlr  of  such  places*  being  about  150  milea  A  board 
of  fiv9  army  engineen,  appointed  in.  1878  to  consider  a  plan  of 
rehef;  reported  that  10  feet  could  probably  be  secured  by  narrow- 
hig  .the  .wide  places  to  about  8500  foot  wiO)  Jdurdle  work,  brush 
ropos,  or  brush  dykes  designed  to  touse  a  iepoe**  ^  sediment, 
and  by  protecting  caving  banks,  when  neooesaiy,  by  such  llffht  and 
cheap  mattresses  as  experience  should  show  to  be  best  suited  to  tha 
work.  Experiments  In  these  methods  were  soon,  begun  upon  the 
river  above  Cairo,  and  have  since  ptovod  of  decided  benefit 

la  June  1879  Congress,  preated  a  oommissloh  of  seven  membera 
to  mature  plans  to  correct,  permanently  determine, 'and  deepen  the 
channel,  to  protect  the  banks  of  the  rivef,  to'improt^  sud  glva 
safety  to  navigation,  to  prevent  •deatmotlve  floods,  and  tg  pihimQte 
and  facilitate  commerce.  Up  to  1882  appropriations  amounting 
to  £1,-285, 000  were  made  to  exooute  the  plans  of  this  commission, 
but  with  provisos  that  none  of  the  fund*  were  to  be  expended 
in  repairing  or  building  levees  for  the  protection  of  land  against 
overflow,  although  such  levees  might  ba  constmoted  if  neoessair 
to  deepen  ^e  channel  and  improve  navigation.  Acting  undsr  this 
authority^  the  commission  have  allotted  ^onslderebls  sums  to  repair 
!!!«Iil?^«  *v  *?  *^«>reca  J  bat  their  chief  dependence  Is  npon 
^5  ^r^n"^  ^*  .f^'^fv*^  ?  ^°^  ^f  r  by  promoting  latefal  depoJbL 
and  upon  protecting  the  high- water  ba/ks^  agaipst  caving  l»y  msta  cl 
^^,I^^  •  ^*"*«^  vhere  neoeoary  with  ston^^ab.taa. 
tiallv  ^e  pUns  proTKised  by  the  army  boaJd  ori87ft. 

The  ban  at  the  efflux  of  the  passes  at  the  montk  of  the  KisalsrfipFl 
have  long  boei)  recoplwd  as  serioue  impediments  to  oommeroa 
fiT^f  f*  *?  discharges  through  three  prtndpel  braa<a»ee.  the 
S^«;nwif*S.r  r^S  ^"^  "^^  *•  norS-ea.t>.a,ttl.  ktter 
through  two  channels,  the  most  northern  of  which.  iTSned  FS«  k 
A?^^.^  The  ruling  depth  on  the  seveW.bare  varier  with  the 
dUcharge  over  them,  iwhich  in  turn  is  controlled  by  the  eoocieslTa 
advances  of  the  passea   'la  the  natural  oonditioa  the  greatest 
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depth  does  not  exceed  l9  or  18  fiset  The  fiist  aMmrietlon  by 
Conffreas  to  aeciire  increased  depth  wu  made  in  1887,  ftnd  iru  ex- 
penaed  in,  an  elaborate  snrrey  and  in  a  ■yetem  of  dredging  bj 
Docketa,  but  the  plan  of  a  ihip  canal  mm  also  diacnwed.  At  the 
next  appropriation,  made  in  1862,  a  board  of  officers,  appointed 
by  the  war  department,  recommended  trying  in  succession — (1) 
stirring  np  the  bottom  by  suitable  machinery,  (2)  dredging  by 
buckets,  (3)  constructing  parallel  jetties  5  miles  long  at  the 
south-west  pass,  <o  be  extended  as  found  neoeesary,  (4)  closing 
^teral  outlets,  and  (5)  constructing  a  ship  canaL  A  depth  of  18 
feet  was  secured  by  the  first  plan,  and  was  maintained  nntil  the 
iavailable  funds  were  exhausted.  Under  the  next  appropriation 
\[1856)  an  abortive  attempt  was  made  to  apply  the  plan  of  jetties 
to  the  south-west  pass.  This  faOed  from  defects  in  execution  by 
the  contractors,  but  a  depth  of  18  feet  was  finallr  secured  by  dredg- 
ing  and  scraping.  The  report  of  1861  disonssen  the  subject  of  bar 
formation  at  length.  Although  it  approved  the  plan  of  jetties  and 
closure  of  outlets  as  correct  in  theonr,  the  stirring  up  of  Uic  bottom 
by  scrapers  during  the  flood  stages  of  the  river  (six  months  annually) 
was  reoommendedby  it  as  the  moet  economical  and  least  objection- 
able. After  the  war  this  recommendation  was  carried  into  eifect 
for  several  years  with  improved  machinery,  giving  at  a  moderate 
annual  cost  a  depth  at  times  reaching  20  feet  at  extreme  low  water, 
but  experience  Indicated  that  not  mnch  more  than  18  feet  could  be 
steadily  maintained.  This  depth,  entirely  satisfactory  at  first,  soon 
became  insufficient  to  meet  the  growin^^  demands  of  commerce,  and 
in  1878  Major  Howell,  the  engineer  in  charge,  revived  the  pro- 
ject of  a  ship  canaL  The  subject  was  discussed  carefully  by  a  board 
of  army  ongineors,  the  majoritv  approving  a  ship  canaL  In  1874 
Congress  constituted  a  special  boam  which,  after  visiting  Europe 
and  examining  similar  works  of  improvement  there,  reported 
in  favour  of  constructing  jetties  at  the  south  pass,  substantially 
upon  the  plan  used  by  Hr  Caland  at  the  mouth  of  the  Mouse  ; 
and  in  March  1875  Captain  J.  B.  Eadsand  associates  were  anthorizotl 
by  Congress  to  open  by  contract  a  broad  and  doop  channel  through 
the  south  pass  upon  the  general  ])lau  propoMd  by  this  board.  This 
contract  called  for  '*  the  maintenanco  of  a  channoi  of  30  foot  in  depth 
and  350  feet  in  width  for  twenty  yoara  **  by  "  the  construction  of 
thoroughly  substantial  and  pomianoni  works  bv  which  said  channel 
may  be  maintained  for  all  timo  after  their  completion. "  The  jetties 
were  to  be  not  loss  than  700  foot  aiiart.  The  sum  of  £1,080,000  was 
to  be  paid  for  obtaining  this  channel,  and  £412,000  for  maintaining 
it  for  twenty  years.  In  addition,  the  contraoton  were  authoriied  to 
-.se  any  materials  on  the  publio  lands  suitable  for  and  needed  in  the 
work.  The  south  pass  was  12^  miles  long.  It  had  an  average  width 
cf  730  feet  and  a  minimum  interior  channel  depth  of  20  feet  The 
distance  from  the  30-foot  curve  inside  the  pass  acroas  the  bar  to 
the  30-foot  curve  outside  was  11,900  feet  Tne  minimum  depth  at 
average  flood  tide  on  the  bar  was  about  8  feet  The  discharge  at 
the  mouth  was  about  67,000  cubic  bet  of  water  per  seoond,  tranr 
porting  annually  about  22  million  cubic  yards  of  ssdiment  in  sus- 
pension to  the  Oulf.  A  small  island  and  shoal  existed  at  the  head 
of  the  pass,  the  channel  there  having  a  minimum  depth  of  17  feet 
Th»  work  was  beoun  on  June  2,  1875,  and  has  been  so  far  success- 
fol  that  during  we  year  ending  June  80, 1882,  a  channel  was  main- 
tained having  a  least  depth  of  30  feet  between  the  jetties  and  extend- 
ing through  the  bar.  Its  least  width  was  20  feet,  the  average 
being  105  feet  The  26-foot  channel  had  a  least  width  of  200  feet, 
except  for  a  few  days.  In  the  pass  itself  the  26- foot  channel  had 
a  least  width  of  60  fset  A  very  powerful  drsd^-boat  was  at  work 
between  and  beyond  the  jetties  87  days,  of  which  51  were  devoted 
to  the  ohannel  in  the  GulfL  A  deepening  of  6  feet  has  occurred 
in  Pass  k  I'Outre  near  its  head  since  1876.  Up  to  the  present 
time  the  work  has  proved  of  great  benefit  to  the  commerce  of  New 
Orleans. 

For  further  details,  see  Riyxr  EKoiNXXBiMa  (H.  L.  A.) 

MISSISSIPPI,  one  of  the  Southern  States  of  the 
American  Union,  derives  its  name  from  the  river  which 
for  more  than  500  miles  forms  its  western  boundary 
between  the  35th  and  3lBt  parallels  of  north  latitude, 
separating  it  from  Arkansas  and  Louisiana.  The  boundary 
with  the  latter  State  is  continued  along  the  31st  parallel, 
for  110  miles,  to  the  Pearl  rirer,  and  then  down  the  Pearl 
to  its  moutli.  The  Oulf  of  Mexico,  eastwaitl  from  the 
mouth  of  Pearl  river,  completes  the  southern  boundary. 
On  the  north  the  35th  parallel,  from  the  Mississippi  riyer 
to  the  Tennessee,  separates  the  State  from  Tennessee,  and 
the  boundary  then  follows  the  latter  riyer  to  the  mouth 
of  Bear  Creek,  in  34*  53'  N.  lat  and  88*  15'  W.  long. 
The  eastern  boundary  of  the  State,  separating  it  from 
Alabama^  follows  .a  Ime  drawn  from  the  mouth  of  Bear 
Greek,  about  seyen  degrees  west  of  south  to  what  was 


"  the  north-w«rtem  comer  ol  Washington  county  on  the 
Tombigbee,"  and  thence  due  south  to  tiie  Oulf  of  Mexico. 
Ship,  Horn,  Cat,  and  Petit  Bois  Islands,  and  those  nearer 
the  shore,  form  a  part  of  Mississippi  The  extreme  length 
of  the  State,  north  and  south,  is  330  miles,  and  its 
maximum  breadth  is  188  miles.  Under  the  United  States 
surveys,  begun  in  1803,  the  State  has  been  divided  into 
townahips  and  sections,  except  such  parts  as  were  at  the 
firqt  owned  by  individuals.  The  area  of  the  State  is  given 
in  the  census  reports  for  1880  as  46,340  square  miles. 

Topography. — There  are  no  mountains  in  Mississippi, 
but  a  considerable  difference  of  level  exists  between  the 
continuously  tow,  flat,  alluvial  region  lying  along  and 
between  the  Mississippi  and  Yazoo  rivers,  called  *^tho 
Bottom,"  and  nearly  all  the  remainder  of  the  State,  which 
is  classed  as  upland.  The  latter  part,  comprising  five- 
sixths  of  the  whole,  is  an  undulating  plateau  whose  general 
elevation  above  the  water  of  the  Gulf  of  Mexico  increases 
to  150  feet  within  a  few  miles  of  the  coast,  and  yaries 
elsewhere  from  150  to  500  or  600  feet  Some  exceptional 
ridges  are  probably  800  feet  high.  The  streams  of  this 
region  flow  in  valleys  varying  in  width  from  a  few  hundred 
yards  to  several  miles.  The  fall  of  each  river  is  not  great, 
and  is  quite  uniform.  Usually  a  considerable  part  of. the 
valley  of  each  -larger  stream  is  several  f  eot  above  its  present 
high  water  mark,  and  forms  the  *'  hommock,*  or  **  second 
bottom  *  lands.  On  some  of  the  rivers  the  lowest  jjart  of 
the  valley,  subject  to  overflow,  is  several  miles  in  \iidth, 
and  bears  a  resemblance  to  the  Mississippi  Bottom. 

Ridges  or  plateaus  everywhere  in  the  upland  region 
divide  the  contiguous  baaina  of  creeks  and  rivers,  descending 
more  or  less  abruptly  to  their  valleya  In  the  north-eastern 
part  of  the  State,  almost  level  prairies  cover  large  areas 
overlying  a  Cretaceous  formation  called  Rotten  Limestone. 

A  line  of  abrupt  bluffs,  extending  southward  from  the 
north-west  corner  of  the  State,  divides  the  upland  region 
from  the  Bottom,  where  the  general  surface  lies  below 
the  high-water  level  of  the  Mississippi  river.  A  few  low 
ridges,  running  north  and  south,  and  embracing  about 
200,000  acres,  are  barely  above  high  water.  The  culti- 
vated lands  in  the  Bottom  lie  on  these,  and  on  the  borders 
of  the  rivers  and  the  numerous  lakes  and  bayous,  where 
the  surface  is  slightly  elevated.  Low  swamps  or  marshes, 
in  which  flourish  large  cypress  trees  {Tasodium  dittiehum), 
lie  botween  the  streams,  and  frequently  receive  the  surface 
drainage  from  their  banka  Large  forest  trees  and  dense 
cane-brakes  {Arundinaria  yigatUea)  occupy  the  drier 
ground.  The  Mississippi  river  is  prevented  from  flooding 
the  Bottom  during  high  water  by  a  system  of  levees  or 
embankments  built  by  a  fund  derived  partly  from  taxation 
on  the  land  and  partly  from  the  proceeds  of  the  safe  of 
publio  lands  in  the  State  classed  as  *'  swamp  lands,"  which 
were  given  over  for  this  purpose  by  Congress.  The  only  com- 
pensation for  the  iiyury  done  when  breaks  in  the  levees 
("  crevasses  *)  occur  is  the  deposit  of  alluvial  matter  left  by 
the  overflow,  which  adds  to  the  productiveness  of  the 
already  wonderfully  fertile  soil  The  present  levee  system 
usually  protects  about  one-fourth  of  the  4,000,000  acres 
in  the  Bottom.  Many  crescent-shaped  lakes  ("  cut-ofib  ") 
occur  in  the  Bottom.  Similar  phenomena  present  them- 
selves in  the  channels  of  the  other  rivers  having  wide 
bottoms. 

The  volume  of  water  in  the  streams  varies  greatly  during 
the  year,  and  is  usually  largest  between  the  months  of 
January  and  April  During  high  water  all  the  larger 
streams  are  navigable  by  steamboats.  These  ply  upon  the 
Mississippi,  Tennessee,  and  Tasoo  rivers  throughout  the 
whole  year.  The  rivers  flowing  into  the  Gulf  are  much 
obstructed  by  sand-bars,  and  are  chiefly  used  for  floating 
loss  to  the  sawmills  on  the  coast  ' 
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His  best  and  only  (Seep  harbour  on  tlie  coast  is  the  weU- 
protected  roadstead  inside  of  Ship  Island.  It:has  a  depth 
of  27  feet,  a  firm  clay  bottom,  and  is. readily  accessible  to 
lighters  from  the  phaUower  harbours  along  the  coast. 

C^/mhoA.— Near  the  waters  of  .the  Gulf  of  Mexico  the  climate  is 
nnch  milder  tiian  in  the  northern  parts  of  the  State.  On  the 
•oathem  borden  the  temperature  rarely  faUs  to  32"  Fahr.,  or  exceeds 
95*,  the  annual  mean  being  about  68".  The  orange,  lemon, 
almond,  banana,  And  olive  can  be  grown  without  protection.  In 
the  latitude  of  Vicksburg  the  temperature  ranges  from  98"  to -20*, 
very  rarely  lower ;  the  annual  mean  is  65".  The  range  in  the 
northern  part  of  the  Sta^e  is  from  98"  to  16",  or  rarely  10 ,  and  the 
annual  mean  is  61"  The  first  and  last  hoar-froeta  occur,  in  the 
central  parts  of  the  State,  usually  in  the  latter  parts  of  October  and 
llarch.  The  ground  is  seldom  frozen  to  the  depth  of  8  inches,  and 
only  for  a  few  dajs  at  a  time.  The  rainfall  on  the  coast  is  60  to  65- 
inches  per  annum,  and  at  the  northern  boundary  60  inches.  While 
about  two-thirds  of  this  precipitation  occurs  in  winter  and  spring, 
a  month  seldom  passes  without  several  inches.of  talnfall. 

lAiid  and  sea  breezes  in  the  south,  and  variable  winds  elsewhere, 
make  the  heat  of  summer  tolerable.  In  healthfulness  Mississippi 
compares  favourably  with  other  States.  The  average  death-rate  of 
thirteen  States,  variously  situated,  as  given  in  the  census  of  1880, 
is  1  '88  per  cent ;  that  of  Mississippi  is  1  '19  per  cent  Where  the 
surface  is  flat  and  poorly  drained  malarial  fevers  are  prevalent  during 
the  warm  season.  Yellow  fever  has  become  epidenuc  after  importa- 
tion, but  atrict  quarantine  has  been  successful  in  preventing  it 

Otology.'^'la.  accordance  with  an  Act  of  the  legislature  passed  in 
1850,  an  agricultural  and  geological  survey  of  the  State  was  bwnn, 
which  continued,  with  interruptions,  until  1871.  Two  reports  have 
been  published,  one  in  1854  and  another  in  1860. 

The  geological  atructure  of  the  State  is  comparatively  simple,, 
and  closely  related  to  that  of  the  adjacent  States.     The  older 
formations  are  nearly  all  overlaid  by  deposits  of  the  Quaternary 
period,  which  wiU  be  described  last      In  the  extreme  north- 
eastern portion  are  found  the  oldest  rocks  in  the  State,— an  ex- 
tension of  the  Subcarboniferous  formation  which  underlies  the 
Warrior  coal-fields  of  Alabama.     The  strata  herS  show  some  traces 
of  the  upheaval  which  fopied  the  Appalachian  mountain  chain, 
whose  south-west  termination  is  found-  in  Alabama.    When  this 
chain  formed  the  Atlantic  mountain-border  of  the  continent,  except- 
ing this  north-east  comer,  Mississippi  had  not  emerged  from  the 
waters  of  the  ancient  Gulf  of  Mexico.    As  the  shore-line  of  the 
Onlf  slowly  receded  southward  and  westward,  the  sediment  at  its 
bottom  gradually  came  to  the  surface,  -and  constituted  the  Cretaceous 
and  Tertiary  formations  of  this  and  adjacent  States.     Wherever 
ttratiflcation  is  observed  in  these  formations  in  Mississippi,  it 
shows  a  dip  west  and  south  of  20  or  80  feet  to  the  mile.    The 
Cretaceous  region  includes,  with  the  exception  of  the  Subcarboni- 
fenms,  all  that  part  of  the  State  eastward  of  a  line  cutting  the 
Tennessee  boundary  in  89*  8'  W.   long.,  and  drawn  southward 
and  eastward  through  the.  towns  of  Bipley,  Pontotoc,  and  Stark- 
ville,  crossing  into  Alabama  in  latitude  82"  45'.     Four  groups  of 
Cretaceous  strata  have  been  determined  in  Mississippi,  defined  by 
lines  having  the  same  general  direction  as  the  one  just  described. 
The   oldest,   bordering  the    Subcarboniferous,   is  the  Eutaw  or 
Coffee  group,  chaiactemed  by  bluish-black  or  reddish  laminated 
days,  and  yellow  or  grey  sands,  containing  lignite  and  fossil  resin. 
Westward    and   southward    to    the   city   of   Columbus   is    the 
Tombigbee  sand  group,  consisting  chiefly  of  -fine-grained  micaceous 
ssnd^  of  a  greenish  tint,  with  many  marine  fossils.     Next  in 
order,  westward  and  southward,  is  the  Botten  Limestone  group, 
made  up  of  a  material  of  great  uniformity, — a  soft  chalky  rock, 
white  or  pale  blue,  composed  chiefly  of  tenacious  clay,  and  white 
carbonate  of  lime  in  minute  crystals.     Borings  show  the  total 
thickness  of  this  ffroup  to  be  about  1000  feet     Fossils  are  abundant, 
but  species  are  few.    The  latest  Cretaceous  is  the  Bipley  group, 
lying  west  of  the  northern  part  of  the  last-named  group,  and 
characterised  by  hard  crystetline  white   limestones,   and  dark- 
coloured,  micaceous,  glaiieonitic  marls,   whose  marine  foasihi  are 
atlmirably  preserved.     One  hundred  and  eighty  species  have  betm 
described.     The  total  thickness  of  the  Cretaceous  is  about  2000 
feet    Depoaite  of  the  Tertiary  period  form  the  basts  of  more  than 
half  the  State,  extending  from  the  border  of  the  Creteceous  west- 
ward nearly  or  quite  to  the  Yazoo  and  Mississippi  Bottom,  and 
southward  to  with^h  a  few  miles  of  the  Oulf  coast    Seven  groups 
^f  the  Tertiary  strata  have  been  distingiiished.     Beginning  nearest 
tiie  Cretace^nsi  the  TIatwoods  group  is  characterized  l^  grey  or 
white  clays,  and  a  soil  which  responds  poorly  to  tillage.    The 
Lagrange  group,  lying  to  the  west  oC  the  last,  is  marked  by  grey 
days  and  sands,  fossu  plants,  and  beds  of  lignite  or  brown  coal, 
sometimes  8  feet  in  thickness.    The  Buhrstone  group,  lying  south- 
westward  from  the  last,  is  chamterizedby  beds  of  white  siliceous 
<liays,  and  of  siUcified  shells,  and  sandy  strate  containing  glauconite. 
is  TsinaUe  ouantitiea.     The  Claiborne  group  lies  south  x>f  liia 
ImI,  sii4  Is  slightly  developed  in  Mitaissippi,  bat  weU«aarlnd  in 


Al&bama.  The  Jackson  gioupi  Mnth-west  ot  Oto  kit  ^»^  It 
made  up  chiefly  of  soft  yellowish  limestones  or  tnsns.  wntsining 
mach  day,  and  sandy  stxmte  with  glanconitSi  Zeof^on  bones 
and  other  marine  foesils an  abundant  The  Vieksbug granplisa 
next  in  oider  sonth-westward,  and  is  characterised  by  ciystallins 
limestones  .i^nd  blue  and  white  maris.  Marine  fossils  a»  Tory 
abundant  More  than  one  hundred  and  thirty  species  havs  been 
determined.  /The  Grand  Oulf  gronp»  showing  a  lew  fossil  planto 
and  no  marine  fossils,  extends  southward  from  the  last  to  within 
a  few  miles  of  the  coast 

The  oldest  formation  of  the  Qoatemaiy  period  is  the  ''orsng* 
sand"  or  "stratified  drift,"  which  immediately  overlies  all  the 
Cretaceous  groups  except  the  prairies  of.  the  Botten  Limestone^ 
and  all  the  Tertiary  except  the  Flatwoods  and  Yieksburg  groups 
and  parte  of  the  Jackson.  Ito  depth  varies  from  a  few  fert  to  over 
200  feet,  and  it  forms  the  body  of  most  of  the  hills  in  tho  Stete. 
Its  materials  are  pebbles, days,  and  sands  of  Tsrions  colours  from 
white  to  deep  red,  tinned  with  peroxide  of  iron,  which  sometimes 
cemente  the  pebbles  and  sanda  into  compact  rocks.    The  shapes  of 


Geological  Map  of  Mississippi  State. 

thfse  fisrruginons  Mndstones  are  very  fantastic,— tubes,  hollow 
spheres,  plates,  Im.,  being  common.  The  name  etratiflea  drift  ia 
used  by  the  seologist  of  Alabama  to  indicate  ito  connexion  with 
the  northern  drift  The  fossils  are  few,  and  in  some  cases  probably 
derived  from  the  underlying  formations.  Well-worn  pebbles  of 
amorphous  quartz,  agate,  chalcedony,  jasper,  ka,,  an  found  in  tha 
stratified  drift  along  the  weetem  side  of  the  Tertiary  region  of 
the  Stete,  and  from  Columbus  northward.  "While  this  forma- 
tion is  not  well  understood,  it  seems  tolenUy  well*  eetebUshed 
that  the  melting  of  the  great  Rladete  of  tho  north  furnished  the 
water  which  brought  with  it  nwmente  of  the  rocks  over  which 
it  passed^  and  flowed  into  the  Gulf  with  a  cnmut  which  waa 
most  rapid  when  the  pebbles  wen  dropped,  bnt  ovenpread  the 
nmainder  of  the  Stete  with  a  gentler  flow,  leaving  sands  and 
clays  "  (E.  A.  Smith).  The  second  Quaternary  formation  is  the 
Port  Hudson,  occurring  within  20  milea  of  the  Gulf  coast,  andpnb- 
ably  outcropping  occasionally  in  the  Hississipid  Bottom.  UajSw 
gravel,  and  sands,  conteining  cypress  stumps,  drift-wood,  and 
mastodon  bone^  an  chsraeteiistia.  The  loess  or  blnif  fonnation 
lies  along  the  Uu£b  bordering  the  Bottom,  nearly  eoatiauonaly 
through  the  State.  Ite  flne-graSnedf'unstmtified  sUt  contains  the 
remains  of  ms^j  tsmstrisl  anunsl^  fnftfu^t^g  flftMu  T«*"r^f1i. 
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mzftot  ud  mtNofl  of  acu-lr  nil  the  oplnd  legion  of 
ippi,  the  foa^m  p^t  bditt  tha  ezo6|>tioD,  is  oompoMd  of 
jttUow  loam  or  briek-oU/  oontainm^  no  foaiU^  and  Bhowinc  no 
•tratiAoAtion.  Tha  aoQ  of  fhe  Bottan  Ximattone  z«gion  ia  aimiSr  in 
Its  general  maka  np»  Imt  ia  Uaek,  and  eontaina  man  lima  and 
eU^.  Botii  ara  nmrdad  aa  an  indapendant  aqnaooa  depodt,  poa- 
tenor  to  tiia  atrattfiad  drift,  and  blniT  formationa,  and  ant£or 
t3  tbe  aUaTiomof  thaanaant  apocli.  ,The  <*aacond  Iwttoma," 
proWbW,  aralatartlua  tha yaUowloam, and  balooog  to tlia  "temoa 
epocli.*'  Tha  lataai  formation,  alluvlnm;  ia  atrongly  markad,  and 
corerm  a  large  ana  in  tha  Tasoo  and  MMnippi  Bottom,  and  alonff 
other  streama.  ^ 

Tha  following  an  tha  aqniTalanti  of  tha  Iflirinippi  inoQpa  in 


JfiM^nsZt.-- Matallie  area  arv  not  found  in  tfiasiaaippi  in 
qnantitiea.  Tha  onlv  Talnabla  minwala  an  aandatonea  ani 
atonoa,  maxla,  aanda,  u^ta  or  brown  ooal,  and  fba-alaya.  Nona  of 
thaae  hare  bean  axtanatrely  brought  into  market  Potable  water  ia 
found  almoat  eyerywhere.  Artesian  wells  famish  it  in  the  Blotten 
Lizneatona  recion,  when  bored  into  tha  nnderlying  Coffee  stmta. 

J^aiiia.— Mxsaissippi  affords  perhaps  no  speoisa  which  an  not 
foand  in  tha  naia^boniing  SUtea.  Than  an  thirty  or  forty  spades 
of  IfamnuM^  the  most  remarkable  being  the  AmerSoan  opoasnm, 
still  quite  abundant  The  deer(C<nnM  virainianut),  black  bear 
'  ZTrms  amtrieemui),  wolrea  {Oaii4s  li^nu  kdd  Lupui  mnerieanui), 
catamount  (F*li»  eoneoi^fr),  and  wild-cat  (JDynMW  n/iw)  haya  much 
daereased  in.  number,  and  mar,  Hka  the  buffalo  and  oll^  ahcrtly 
become  axtinct  About  one  nundrad  and  fifty  spadea  of  birdb 
ara  found  during  at  least  part  of  the  year.  <  Many  an  seen  only 
in  transiiu,  and  about  twenty  spedes  from  the  north  spend  the 
winter  hare.  The  mocking  bim  {Mknua  polyglcUm),  the  most 
remarkable  sonptar,  is  nry  abundant  Tha  wild  turkej  {M$Uagri$ 
9aIlipavo)  sumres  by  lirtua  of  its  waiy  and  watdifnl  ehanoter. 
Over  fifty  spedes  of  Jt^^ia  haya  been  found,  prominent  among 
which  ia  the  alligator  (A.  miitimjppitntit),  which  attains  a  lengu 
of  12  or  15  feet,  and  ia  common  in  the  southern  rirer  bottoms. 
Tho  rattlesnake,  moccasin,  and  copparheAd,  Tenomous  aerpenti^  an 
ooeaaiottally  found;  About  half  of  the  .sizty*three  spedes  of  iish 
abounding  in  tha  ftaah  and  salt  waten  of  tha  State  an  Taluabla 
ibr  food.  The  edible  oysten  and  crustaceans  of  the  cosst  an 
ramaika^ly  fine. 

.n0rs.<^-OfJgiba]ly  nearly  tha  ahtin  State  was  ooy«ted  with  a 
growth  of  forest  trees  of  laiga  site,  mostly  deciduous.  The  under- 
growth  was  kept  down  by  annuU  burnings  by  the  natiyee,  and 
tha  ground  baoame  carpeted  with  grasses  and  herba.  Oyer  180 
apeciea  of  forest  trees  an  found :  man^  yaluaUe  ones  an  abundant^ 
and  their  timber  constitutes  a  large  item  in  the  neourcea  of  tho 
State.  Of  the  16  spedes  of  oak  t^  most  yaluaUe  an  the  liya-oak 
(Q.  virmu\  found  near  the  coast  wtd  the  white^>ak  {Q,  alba), 
widely  diatributed.  The  cypreaa  {Taxodium  dulichum)  is  yery 
abnnoant  in  the  bottoms.  Yaiious  spedes  of  hickory,  vie  chest- 
nut, black  walnut  sweet  gum,  encumber  tree,  cottonwood  {Fopultu 
dtUoida),  nd  cedar,  dnu,  holly,  magnolias,  maples,  ash,  persim- 
mott,  sycamore,  tupelo;  and  many  othan  yaluabla  for  their  timber, 
an  abundant  and  of  large  sixe.  The  long-leayed  pine  (/*.  auMlralit) 
forms  the  principal  foreet  growth  aooth  of  lat  82*  16'.  It  attains 
a  diameter  of  2  or  S  feet  haa  a  tall  and  ahapety  trunk,  and  ita 
timber  is  tinsurpaaoed  in  the  yariety  of  its  usee.  The  census  nports 
estimate  the  menhantaUe  timber  of  this  species  now  standing  in 
the  State  at  18,200,000,000  feet  t>o«d  measure.  The  amoi)nt  cut 
in  1880  waa  108,000,000  feet  The  ahort-leayed  pine  (P.  mUia), 
almoat  aa  yaluaUe,  ia  found  in  yarious  parts,  the  quantity  now 
standing  bdng  estimated  at  8,776,000,000  feet  The  total  yalue 
of  the  pine  timber  of  the  State  ia  about  #250,000.000. 

AfricuUun  ia  the  leadiuf^  industry  in  Misdsdppi.  Oyer 
800,000  of  the  population  an  directly  engaged  in  the  cmtiyatiou  of 
1,895,000  acrea  of  land.  The  character  oi  the  soil  is  yaried,  and 
all  ia  productiye,  except  that  in  the  Flatwooda  region  and  in  the 
district  eoyered  with  long-leayed  pine,  when  only  the  yalleya  an 
fertOe.  At  least  half  the  SUto  ia  exceptionally  fertile.  Kot  mon 
than  one-fourth  of  the  anble  land  haa  been  brought  into  culti* 
yatioa.  and  two  millions  of  acrea  of  the  best  lands  in  the  State, 
lying  m  tha  Bottom,  might  be  made  anble  by  proper  drainage. 

Cotton  ia  tha  chief  MTienltUMl  inraduct ;  m  1880  Misuippi 
rwM  Ant  anong:tha  Statci  ia  tha  umst  nised.    Tha  crop  of 


1870-80  amounted  to  955,808  bales,  -worth  $48,000,000.  Then 
wen  produced  also  of  cotton  aeed  28,000,000  bushels,  worth 
$8,000,000 :  of  Indian  com,  21,.840,800  bushels ;  of  oats,  1,959,820 
busheU.;  of  widest  218,890  bushels ;  of  rice,  1,718,050  Ih.-  Small 
quantitiea  of  lye,  barley,  molasses,  and  tobacco,  and  abundant  orona 
ofpdtatoea,  yami^  peaae^  and  all  garden  yegatablea,  an  annuafly 

Fruits  of  yarious  kinds  flourish  in  many  parts  of  the  State,  and, 
Tdth  early  yeffeteblea,  .an  laigely  shipped  to  tha  northern  markets 
in  spring  and  early  summer.  -  Th4  yalue  of  the  cotton  crop  is 
about  thne  timea  aa  great  aa  tbat  of  all  the  other  products  of 
tha  soil,  which  an  aometimea  insuifident  for  home  consumption. 
Bconomically  this  spedaliiatidn  of  agricultun  Js  to  beregretted; 
but  successAd  efforts  an  bdng  made  to  diyerdty  it  by  growing 
other  crops  to  which  tha  soil  snd  climate  sn  equaUy  wefl  suited. 
jranH^&ceum.-^Qia  prindpal  aitidea  manuj&ctured  an  lumber, 
ttcn  and  woollen  goods,  cottoif  seed  dl^-  and  agricultural  impla* 


iVgwZoMoM.— The  number  of  inhabitants  according  to  tha  diffannt 
census  returns  from  1850  is  giyen  in  the  following  table :— 
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Of  the  coloured  population,  mcafly  freedmen  and  thdr  deacend- 
ants,  1788  wen  Indians  or  hslf-breeds  in  1880,  and  about  80,000 
mulattoea.  Tha  whitea  own  nearly  all  the  farms  and  other  real 
property.  The  total  property  yaluation  in  tha  SUte  decressed 
from  $807,824,911  in  1880  to  $200,197,845  in  1870,  on  account  of 
tha  losses  in  war  and  the  libention  of  the  dayea.  Then  haa  been, 
howeyar,  a  npid  inoreaae  in  the  last  deeadei  Tha  towna  in  tha 
State  haya  small  populations :  in  1880  Yicksburg  had  11,814  in- 
habitanti^  Natchas  7068,  and  Jaokaon,  the  State  capital,  6204. 

Adm^BiatratioiL^Thn  thno  departmenti^  laf^tiye,  executiya, 
and  judidaiy,  an  aimilar  to  thoae  of  other  States:  Tha  goysmoi 
and  other  execatiye  ofiicen  an  elected  for  four  years.    Tne  legis* 


latun,  which  meeta  biennially,  is  compoaed  of  forty  senatfi«% 
senring  fcior  yean,  and  one  hundred  ana  twenty  npreientatiyaab 
serying  two  years.  These  an.  apportion^  to  the  aayanty-fbcur 
oonntiea  according  to  population,  and  elected  by  the  pe^da.  Iha 
judldary  oifi9ers,  oonsistmg  of  thrse  justices  of  tha  supreme  court 
twalye  drouit  judges,  snd  twdye  dumoeDors,  an  appointed  \j  the 
goyamor  with  the  consent  of  the  ssnate.  One  attoniey-genaral 
and  twdya  diatrict  attomeya  an  degted  by  the  people.  The  Steta 
maintains  a  publio  school  syatem,  with  sepanta  achcola  for  tiie  two 
raoea,  costing  in  1880  $880,704,  besides  a  State  nniyerdty  snd 
other  schools  of  high*grad0  for  eadu  of  the  racea. 

JSiMory.— Missisdppiwaa  first  Vidted  by  Europeana  in  1540^ 
when  the  adyenturoua  expedition  of  Do  Soto  reached  ita  ndrtham 
parts.  After  the  disastrous  termination  of  this  expedition  no 
other  Europeana  yidted  this  region  untQ  1878,  when  Joliet  and 
Pke  Marouette  deacended  the  IGssisdppi  to  kt  88*.  In  1882  Ls 
Salle  and  Tonty  deacended  to  the  mouth  of  the  riyer,  and 
claimed  the  whole  region  drained  by  it  for  the  king  of  Frances 
giying  it  the  name  Louisiana.     In  1899  the  first  cdonists  reaohea 


the  coast  of  Missisdppi,  sent,  from  France  'under  Ibenrille. 
Settlementa  wen  made  on  Ship  Idaad  and  Oat  Island,  and  upon 
the  mainland  on  the  eastern  side  of  Biloxi  Bay,  at  Bay  St  Louie, 
and  at  Mobile.  The  odony  did  not  proeper,  and  in  1712  Anthony 
Crosat  Obtained  by  charter  firam  tne  ki|ig  all  the  oommerdal 
priyilegea  of  the  lower  Missisdppi  yalley.  under  his^numag«m«it 
the  odony  languished,  and  in  1717  the  Ung  accepted  the  surrandar 
of  his  diarter,  and  granted  another  with  mon  extended  priyileses 
to  the  "  Western  Company,"  or  "  Miasisdppi  Scheme,"  witlw  John 
Law  aa  director-general,  and  Bienyille  as  goyeraor  of  the  cdony. 
Under  this  management  the'ridi  alluyial  lands  on  the  Missladtmi 
riyer  bog«n  to  be  occupied ;  tobacco,  riccb  and  indigo  wen  cnla- 
yated,  and  African  dayes  wen  introduced.  Settlementa  wen  made 
near  the  preeent  dty  of  Katchez  in  1720.  Two  yeara  later,  Law'a 
company  Decoming  bankrupt  much  embaiiassment  in  the  colony 
foUowed,  and  troublea  also  oegan  with  the  natiyee.  On  Noyembar 
28,  1720,  the  Natches  Indians  surprised  and  murdered  about  200 
of  the  white  male  nddenta,  and  made  captiyea  of  about  500 
women  and  childnn  and  negroea.  A  war  followed,  resulting  in  the 
destruction  of  the  Katohes  tribe.  The  npresentatiyes  of  the 
*'  Western  Company  "  ntumed  thdr  franchises  to  the  king  in  1782, 
tha  number  of  colonists  and  dayea  being  then  about  7000.  After 
two  unsuccessful  campaigns  aninat  the  Chickasaw  Indiana  in  tha 
northern  part  of  what  is  now  Missisdppi,  Bienyille  waa  supaneded 
by  the  Marquis  de  Yaudreuil  in  1740. 

By  the  tnaty  of  Paris,  in  1788,  France  ceded  all  her  possesrions 
eaat  of  the  Missisdppi  riyer  to  EacUnd,  excepting  tha  ialand  of 
{Tew.  Ori^im,  Qed«4  to  Spain.    V»  Britwb  proyinoa  of  Wctt 
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Iloridft  at  ftnt  ext«nd»d  eMtirard  ttom  tha  KlMbaippi  river  along 
the  Oolf  eoaata,  with  ita  northern  limit  at  the  Slat  parallel  of  north 
latitude.  Soon'aftervarda  the  northern  boundary  waa  fixed  at  a 
line  drawn  ^aatward  from  the  point  where  the  Yaioo  rlrer  onltea 
with  the  MiMinippL 

Under  Britiah  rule  the  Natohex  conntr  j,  which  had  been  deserted 
since  the  maaaacre  of  1729,  and  the  soathern  part  of  the  present 
Stoto  of  MisaiaaiDpi,  rapidly  filled  with  settlen,  many  of  them 
•migrants  from  the  Atlantio  coloniea.  Cotton,  indigo,  and  sugar 
were  cultivated,  and  negro  slaves  oontinned  to  be  bwlj  intioduoed. 
During  the  revolutionary  war  of  the  Atlantio  ooloniM,  West 
Florida,  beinfl  far  removed,  remained  uudlaturbed  untU  1779.  Sniin 
and  England  being  then  at  war,  Oalvez,  the  governor  of  Kew 
Orleana,  aided  by  sympathlxers  with  the  revolunonary  ooloniats, 
took  posaaanon  of  the  whole  of  West  Florida  for  the  king  of  Spain. 
At  the  peace  of  1783  England  acknowledged  the  Slat  parallel  aa 
the  aouthem  boundary  of  the  United  Sutea,  and  ceded  West 
Florida  to  Spain.  The  district  between  the  Slst  parallel  and  the 
parallel  through  the  mouth  of  the  Yasoo  waa  therefore  claimed  by 
the  United  Sutea  and  by  Spain,  the  latter  being  in  poaseaalon. 
After  tedioua  negotiations  the  latter  power  relinquished  the  district 
in  March  1798,  and  Congress  at  once  formed  it  into  "  the  Hiaaisaippi 
Territory,"  which  extended  from  the  Kiaaiaaippi  river  eaatward 
between  the  two  above-mentioned  parallela  oi  latitude  to  the 
Chattahoochee  river. 

The  State  of  Oeoreia  claimed  aa  a  part  of  ita  domain  all  of  the 
tlistrict  eaat  of  the  Hisaiasippl  river,  and  between  the  Slst  and  80th 
parallels.  In  1803  it  ceded  ita  claims  to  the  Federal  Oovemment 
for  certain  considerationa,  and  in  1804  Congreas  extended  the 
limiU  of  the  Hiaaisaippi  Territoir  northward  to  the  Sfith  paralleL 
Kearlv  all  of  the  Territory  waa  tnen  owned  bv  the  native  Indiana. 
The  Chootaws  ooouDie4  the  aouthem  part,  ana  the  C^okasaws  the 
northern  part  of  wnat  la  now  the  State  of  ICLssiaaippL  In  1818 
the  United  States  troopa  occupied  Spanish  West  Florida,  and  the 
district  eaat  of  Pearl  nver  ana  south  of  lat  81*  waa  added  to  the 
Misaiaaippi  Territory.  The  Territory  was  divided  by  the  piasent 
line  between  AUbama  and  Kiaaiaaippi,  and  the  State  of  Kiaaiaaippi 
admitted  into  the  Unlou  in  1817.  In  1830-82  the  native  tribeb 
exchanged  their  lands  for  others  west  of  the  Misaiaaippi  river  and 
were  nearly  all  removed,  and  a  rapid  influx  of  settlers  followed. 
In  January  1861  the  State  acceded  from  the  Federal  Union,  and, 
joining  the  Southern  Confederacy,  furnished  a  large  number  dl 
troopa  during  the  civil  war. '  It  waa  the  field  of  many  important 
eampaigna,  and  suffered  great  lossesi  Exhausted  by  the  conflict^ 
and  naraaaed  by  prooesaea  of  political  reoonsfahaction,  the  State  waa 
in  a  deplorable  condition  for  several  years.  But  within  the  last 
decade  an  era  of  prosperity  commenced,  marked  by  a  large  increase 
in  population  ana  great  activity  in  agricultural  and  other  parsnlta. 

lA^re/a/v:— OajUTtf,  HUtor$  nf  L^mtttana :  Xonvtte,  Hlttorf  ^  Ikt  railtf  v 
lt€  ttittitUppt,  N«v  Tark,  1841 1  Clatborac  MUaUUppt  m  m  Prmtmot^  r<rrtflorf, 
«mI^««»,  Jaekaon,  IsaOi  WaDia  AgrintttuM  miul  (hologf  ^  Mkuiutpii,  Jmokmon, 
18M(  Hn«r4.  Afri«tJfr$  mmd  O^olon  ^  ifUHtttppi,  Jaekaon,  IMO;  amtth, 
OutttM  ^  tU  O^elogg  ^  AlmUtmia,  Xontgomary,  1880)  Wail,  Etrndboa  ^  ifU- 
luippi,  Jaekton.  188S.  (B.  &  P.) 

MISSOLONQHI,  or  Mbsolohohi  (MnroXoyy^),  a  city 
of  Oreece^  the  chief  town  of  the  nomarchy  of  Acarnania 
and  ^tolia,  situated  on  the  north  side  of  the  Golf  of 
Patraa^  abont  7  imles  from  the  coast,  in  the  midst  of  a 
shaUow  lagoon,  with  .a  population  of  6324  in  1879,  is 
no&ble  for  the  siege  of  two  months  which  Mayrooordatos 
■with  a  handful  of  men  sustained  in  1831  against  a  Turkish 
army  11,000  strong,  and  for  the  more  famous  defence  of 
1825-36  (see  yoL  zi  p.  125).  Byron  died  there  in  1824, 
and  is  commemorated  by  a  cenotaph. 

MISSOURI,  a  Central  State  of  the  American  Union, 
lying  almost  midway  between  the  Atlantic  and  the  Rocky 
Mountains,  British  America  and  the  Qulf  of  Mexico.  Its 
eastern  boundary  is  the  Mississippi,  separating  it  from 
niinois,  Kentucky,  and  Tennessee.  North  and  south  its 
boundaries  with  Iowa  and  Arkansas  respectively  are 
mainly  coincident  with  the  parallels  of  40*  SO'  and  36*  30' 
N.  lat;  but  a  small  peninsula  between  the  MLasiasippi 
and  St  Francois  rivers  stretches  34  miles  farther  south 
between' Arkansas  and  Tennessee.  The  western  border, 
with  Nebraska^  Kansas,  and  the  Indian  Territory,  is 
nearly  coincident  with  the  course  of  the  Missouri  to  the 
junction  of  that  stream  with  the  Kansas,  and  then  follows 
the  meridian  of  17*  40^  W.  of  Washington  (94*  43'  W. 
of  QreenwicE).  The  area  of  the  State  is  65,350  square 
milei,  the  extreme  length  from  north  to  south  282  miles, 
the' extreme  width  348  miles.    Miuouri  is  divided  into 


a  northern  and  southern  portion  by  the  Miseoiiri  riTer, 
flowing  400  miles  in  a  generiJly  easterly  direction  from 
its  junction  with  the  Kansas  to  the  point  12  miles  abowe 
St  Louis  where  it  unites  with  the  MississippL  Northern 
Missouri  has  a  surface  broken  and  hilly,  but  not  moun- 
tainous. H  is  mainly  prairie  land,  well  watered  by  streami^ 
and  fit  for  agriculture ;  but  there  is  a  good  deal  of  timber 
in  the  eastern  parts,  especially  along  the  bold  bluA  of  th« 
two  great  rirers.  Southern  Missouri  is  almost  equally 
divided  between  timber  land  in  the  east  and  prairie  in 
the  west  In  its  south-western  portion  rises  the  table-land 
of  the  Ozark  hills  (highest  point  1600  feet  above  the  sea). 
The  Osage,  the  Gasconade,  and  other  streams  flow  north- 
ward and  eastward  into  the  Missouri.  The  sonth-eaitem 
lowlands  form  an  undulating  country,  readily  drained  after 
rain,  with  f  ortUe  ridgee  generally  running  north  and  eouth, 
occasional  abrupt  isolated  hills,  forests  of  oak,  hickory, 
elm,  maple,  ash,  locust^  willow,  persimmon,  pecan,  chestnut^ 
and  cherry  trees,  and  in  the  lowest  pc^  swamps  and 
morassesw  High  rocky  blufis  extend  iJong  the  bulks  of 
the  Mississippi  from  the  mouth  of  the  Merameo  river  to 
Ste  Oenevieye,  rising  sometimes  precipitously  to  tlia 
height  of  350  feet  above  the  water,  and  low  bottom  lands 
with  many  lakes  and  lagoons  extend  from  Ste  Qenevievo 
to  the  iG>kansas  border.  The  south-east  oomer  of  the 
State  is  275  feet  above  the  sea,  the  north-east  oomer  445 
feet,  and  the  north-west  comer  1000  feet 

C/imo^s.^— The  climate  of  Missouri,  lying  as  it  does  far 
from  the  ocean  and  unprotected  by  mountain  ranges,  is 
one  of  extremes  in  heat  and  cold,  moisture  and  drought 
The  Osark  range  is  high  enough  to  influence  the  climate 
locally,  but  not  to  affect  that  of  the  whole  States  The 
mean  summer  temperature  for  the  ten  years  1870-30 
ranged  from  75*  in  the  north-west  of  the  State  to  78**5  in 
the. south-east;  but  the  thermometer  has  been  known  to  rise 
to  104*.  The  winter  temperature  averaged  33**87  for 
the  whole  State^  varying  from  28**5  in  the  north-west  to 
39**5  in  the  south-east  In  some  winters  the  temperature 
hardly  f%lls  tp  lero;  in  others  30*  below  sero  have  been 
registered.  '  The  Mississippi  at  &t  Lotds  firMiM  over  onoe 
in  four  or  five  years;  but  this  is  partly  caused  by  the 
accumnlaHons  of  fioating-ioe  coming  down  from  the  north. 
The  river  has  dosed  as  early  as  the  first  week  in  December, 
and,  again,  has  remained  open  until  the  last  week  in 
February.  It  is  in  cold  seasons  sometimes  passable  lor 
(he  heaviest  teama.  The  Missouri  river  is  often  dosed 
during  the  whole  winter.  The  mean  annual  temperature 
of  the  State  varies  from  53*  to  58*.  The  climate  la^  on 
the  whole,  dry ;  for,  in  spite  of  the  abundant  rains,  esped- 
ally  in  the  spring;  evaporation  is  so  rapid  that  the  atmo- 
sphere is  rarely  overloaded  with  moisture^  April  is  the 
driest  month.  The  greatest  amount  of  rain  UXoi  in  the 
south-eastern  part  of  the  State.  An  unusual  amount  of 
fair  weather,  prevailing  clearness  of  sky,  general  salubrity 
of  soil  and  climate,  are  chief  among  the  natural  advantages 
of  this  great  State. 

Geology, — The  stratified  rocks  of  Missouri  bdong  to  the 
following  divisions : — Quaternary,  Tertiary,  Oarbomferoui^ 
Devonian,  Silurian,  and  Archaean.  The  Quaternary  system 
comprises  the  drift,  155  feet  thick ;  the  Uufi;  200  feet  above 
the  drift ;  then  the  bottom  prairie,  35  feet  thick  $  and  on 
the  surface  the  alluvium,  30  feet  in  thickness.  Clays  with 
strata  of  sands,  marls,  and  humus  form  the  alluvial  bottoms 
of  the  two  great  rivers  of  the  State^  and  make  up  a  soil  deep, 
light,  and  incomparably  rich.  Beneath  the  alluvium  is  found 
the  bottom  prairie,  made  up  also  of  sands,  days,  and  vege* 
table  moulds.  This  formation  is  found  only  in  the  bottom 
lands  of  the  Missouri  and  Missisdppi  rivers,  and  more 
abundantly  in  those  of  the  former.  Numerous  and  well 
preserved  or^;aiUC  remains  are  found  iu  th0  '^o^tom  pfme 
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tnelii^g  tlie  shells  found  in  great  quantities  in  the  bluff 
and  ranains  of  the  mastodon  and  many  trees  and  plants. 
Below  thia  formation,  resting  upon  the  drifts  is  the  blu£ 
This  rests  upon  the  ridges  and  riyer  blu£EB,  and  thus  is 
topographically  higher,  although  geologically  lower,  than 
the  bottom  prairia.      It  ia  composed  chiefly  of  a  grey 
fciliceotis  marl,  coloured  sometimes  to  a  deep  brown  or  red 
by  the  stains  of  oxide  of  iron.     This  formation  extends 
iJong  the  bluflb  of  the  liissouri  from  Fort  Union  to  its 
mouth,  and  is  found  capping  those  of  the  Mississippi  from 
Dubuque  to  the  mouth  of  the  Ohio.     It  is  sometimes  200 
feet  thick ;  at  St  Joseph  it  ia  liO,  at  Booneville  100,  at 
St  Louis  00,  in  Marion  county  only  SO  feet     This  forma- 
tion has  interesting  foasfls  (Blephaa  primiffenitu,  d^).     The 
drift,  the  lowest  of  the  Quaternary  system,  appears  in  the 
altered  drift,  the  boulder  formation,  made  up  largely  of  the 
igneous  and  metamorphic  rocks^  with  rocks  from  the  Palsozoio 
strata  upon  which  the  others  rest     Large  boulders,  five  or 
six  feet  in  diameter,  are  found,  usually  of  granite  or  meta- 
morphic sandstone ;  no  fossils  except  a  few  logs  in  the  altered 
drift  have  been  found  in  this  formation.     The  Tertiary 
formation  in  Missouri  is  composed  of  clays,  shales,  iron 
ores,  sandstone,  and  sand,  and  extends  along  the  blufb  and 
bottoms  of  the  south-east  part  of  the  State.     Iron  ore  is 
found  in  this  formation  in  great  abundance ;  sand  of  the 
best  quality  for  glass-making  and  clays  for  pottery  and 
stoneware  also  abound.     Below  the  Tertiary  bed  are  found 
rocks  which  strongly  resemble  Cretaceous  beds  found  in 
other  places  in  the  United  States.     These  strata  are  in  such 
a  state  of  Weguhuity  and  disturbance  as  to  indicate  the 
occuireacs  of  some  great  moTements  after  their  deposition 
and  before  the  formation  of  the  Tertiary  strata.    The  Upper 
Carboniferous  system,  or  coal  measures,  made  up  of  sand- 
stone, limestone,  marl,  coal,  and  iron  ores,  corers  an  area 
6i  more  than  28,000  square  miles  in  Missouri,  occupying 
the  western  and  northern  portions  of  the  Stata    The  supply 
of  Utuminous  and  oannel  coals  found  here  would  seem  to 
be  weU-nigh  inexhaustibla     la  the  Lower  Carboniferous 
Took  are  found  many  yarieties  of  limestone  and  sandstona 
Among  these  are  the  Upper  Archimedes  limestone,  200 
feet;  Ferruginous  Sandstone,  195  feet;  Middle  Atchimedes 
Limestone,  60  feet ;  St  Louis  limestone,  250  feet     The 
Deronian  system  is  represented  by  limestone  in  Marion, 
RaDa,  FIke,  Callaway,  Saline,  and  Ste  QenevieTe  counties, 
among  which  occur  the  Chouteau   limestone,   85  feet; 
litho^phio  limestone,  125  feet;  Onondaga  limestone, 
100  feet     Of  the  Upper  Silurian  series  are  the  following 
formations: — Lower  Helderberj^  850  feet;  Niagara  Group, 
200  feet ;  Cape  Oirardeau  Limestone,  60  feet     Prominent 
among  the  Lower  Silurian  formations  are  the  Trenton 
limestone^  8<M)  feet;   the  Black  Riyer   and  Hrd's  Eye 
limestone;  and   tiie  Magnesian  series.     The  last-named 
series  is  yaluable  both  in  a  scientific  and  an  economic  senses 
It  coTers  much  of  the  southern  and  south-eastern  portions 
of  the  State^  and  in  it  are  found  vast  deposits  of  lead, 
line,  copper,  cobalt,  iron  orei^  and  marbleu     The  Archean 
rocks  occur  below  the  Silurian  deposits,  and  contain  siliceous 
aM  other  slates  in  which  no  fossils  are  found.    The  porphyry 
rodcs  of  this  formation  also  contain  iron  ores. 

CpoL — The  ezpoMd  oosl  Sn  Mlasoori  InolndM  nppor,  mlddl«^  and 
low  mmanim.  Is  the  first  an  aboat  i  fast  of  coal,  and  the  area 
of  azposore  li  about  8400  nnare  mileiL  The  middle  ooal  measures 
eontam  about  7  liat  of  ooal,  and  oorer  an  ezpoeed  area  of  about 
SOOO  aqvara  nilea  The  lower  meaaursa  have  m  tvorkaUe  aeaau^ 
▼sfTfnc  from  18  Isohaa  in  thiokneoi  to  i|  ftat  siui  slao  aoma  thin 
eeamsof  only  a  few  Inohea  In  1880  688,804  bushels  of  bita- 
misoos  eoal  wars  ralaad  In  tUrty-fiTa  eoontiee  of  lilaaouri,  the 
▼ahM  St  the  pit  moutii  bains  $1,080,838.  $842,772  were  paid  in 
wiM  to  2899  persona.     The  Missouri  ooal  mines  are  easily  worked. 

7r«N.— The  hon  orsa  are  red  hamatite,  red  oxide,  speoular  Iron, 

brown  hamatita  or  Ifanoalta^  and  day  Ironatona.    Manganiferons  and 
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and  in  the  granites.  The  ereatost  exposure  of  speeolaT  iron  Tet  dis- 
covered is  Iron  Mountain,  uie  purest  mass  or  body  of  iron  ore  known. 
Analysis  shows  it  to  contain  from  08  to  09  per  cent  of  metallie  iron. 
The  ore  of  Shepherd  Kountain  is  not  ao  nch  as  that  of  Iron  Moun« 
tain,  but  is  nnubrm  in  character,  free  from  sulphur  and  phoaphorio 
acid  and  on  the  whole  superior  to  any  other  yet  der^oped  in  Kissouil 
PQot  Knob  ore  gires  88  to  80  per  cent  metallie  iron,  and  has  few 
daletarions  substancea.  It  is  fine-grained,  light  bluish  grey  in 
colour.  The  oi«  of  the  Scotia  iron  banks  and  Iron  Ridge  are  much 
mUV^  in  appearance  and  character,  being  specular  boulders  imbedded 
in  soft  rea  hamatite.  In  some  of  these  boulders  are  cavities  in 
which  the  ore  has  taken  botryoidal  form,  and  upon  these  peroxide  of 
iron  crystallizations  are  ao  formed  that  a  gor^ju  show  of  prismatio 
colours  is  presented.  The  above  are  the  chief  deposits  of  iron  ores^ 
but  Umonuea  are  found  mostly  in  the  southern  parts  of  the  State. 
The  countiea  of  Ste  Genevieve,  Madison,  St  Francois  Cape  Girar- 
deau, Bollinger,  Wap^  Stoddard,  Washington,  Reynolds^  Shan- 
non, Carter,  and  Ripley  have  the  greatest  raposures  of  these  ores, 
although  they  are  found  in  manv  others.  Tne  supply  of  iron  oreo 
is,  indeed,  practicaUy  inexhaustible. 

LtatL — Seoond  only  to  iron  among  the  metals  of  Missouri  is  the 
vast  deposit  of  lead  found  in  the  southern  parts  of  the  Statai  The 
great  disseminated  lead  region  ocoupies  about  one-half  of  the  north- 
em  portion  of  Madison,  and  about  as  much  of  St  Francois  county. 
It  is  tn  the  magnesian  limestone  that  the  largest  quantities  have 
been  found.  In  Franklin  county  galena  is  found  in  abundance  in 
ferruginous  day  and  coarse  gravel  In  the  great  mammoth  mine 
in  "Vi^ahinffton  oountv  is  a  succession  of  caves  in  which  millions  of 
pounds  of  lead  were  found  adhering  to  the  sides  and  roofa.  The 
oentral  lead  district  of  the  State  comprises  the  counties  of  Cole^ 
Cooper,  Moniteau,  Mornn,  Miller,  Benton,  Maries,  Camden,  and 
Osage ;  the  southern  lead  region  the  counties  of  Pulaski,  I«eleda^ 
Texa%  Wriffht,  Webster,  Douglass,  Ozark,  and  Christian.  The 
western  lead  district  includes  the  countiee  of  Hickory,  Dallas,  Polk, 
St  Clair,  Cedar,  and  Dade;  the  south-western  the  counties  of 
Jasper,  Newton,  Liwrence,  Stone^  Barry,  and  M 'Donald.  The 
two  countiea  Jasper  and  Newton  produce  ndly  one-half  of  the  pig 
lead  of  Missouri.  The  lead  mines  of  Granbv  are  among  the  beet- 
known  in  the  State,  and  millions  of  pounds  of  lead  have  been  taken 
fbom  these  landc 

Cppptr  deposita  have  been  found  in  eeveral  counties^  chiefly  ia 
the  south-western  part  of  tiie  States  litu  is  found,  in  the  shape  of 
iulphuret  and  also  sQlctte  of  sine,  in  nearly  all  the  lead  mines  in 
south-western  Miaaouri.  It  has  often  ooonrred  in  such  masses  as 
seriously  to  hinder  mining  operations^  and  until  very  recent  year^ 
when  railroad  (kdllties  have  given  this  ore  a  market^  it  was  thrown 
aside  as  worthless.  It  is  now  an  important  and  profitable  aiMunct 
of  the  lead  mines  of  Missouri.  Ccbati  and  niektt  are  found  at  Mine 
La  Motte  and  in  a  few  other  plaoea  SUvtr  is  found  in  small  quan- 
tities in  lead  mlnea  in  Madison  county,  combined  with  the  lead. 

Claye  for  the  manuf&oture  of  ordinary  brick  for  building  purpoees 
and  for  fire-brick  exist  in  quantitiea  beyond  computation,  and 
kaolin  has  been  found  in  a  few  plaoea.  JfarbU  of  various  shades 
and  qualities  abounds  in  Missouri  and  is  an  important  item  in  ita 
mineral  wealth.  Linfdoiut  and  $anddo%t$  suitable  for  building 
purposes  are  Ibund  in  many  parts  of  the  State. 

AgrieuUun,  —Indian  com,  wheat,  oat^  and  tobacco  are  the  staple 
products ;  but  cotton,  hemp,  and  flax  are  also  raised  to  some  extent 
in  the  southern  countiea.  The  average  yield  of  wheat  to  the  acre 
is  80  bushels,  and  that  return  It  often  fsr  exceeded.  Ko  flour  is 
of  a  higher  quality  or  more  in  demand  in  foreign  as  well  as  home 
markets  than  tiut  made  firom  Missouri  wheat  Indian  com  is 
especially  used  in  fattening  live  stock.  Blue  grao^  timothy,  red-top^ 
and  red  and  white  dovir  grow  luxuriantiy.  and  favour  stock-nrisin^ 
In  some  parts  of  the  State  pasturage  can  oe  had  all  the  year  rouno, 
and  the  cheapness  of  com  makes  the  raising  of  pork,  in  particular, 
a  very  profitable  business.  All  varieties  a  fhut  can  be  very  sue- 
oessluly  eul^vated.  The  more  tend^  fhlit^  such  as  apricot^  neo- 
tarines,  fig^  and  many  choice  kinds  of  grapes^  grow  here  aa  well  aa 
the  more  northern  f^ts — the  applet  the  pear,  the  plum,  and  the 
cherry.  Apples  and  peaohea  do  well  in  all  paiis  of  the  States  Six 
native  varieties  of  grapes  are  found  in  luxunant  srowth,  and  many 
cultivated  varieties  have  been  successftilly  introouoed.  Ko  States 
not  even  California,  can  hope  ultimatdy  to  rival  Missouri  in  the 
production  of  both  red  and  white  -winea.  Sheep-raising  has  proved 
remunerative  in  the  eouthem  countiea  ohiefly.  where  the  mud  di- 
mate^  the  fine  grasses^  and  the  abundanoe  of  sood  wator  are  especially 
fkvourable  to  this  branch  of  agricultural  industry.  There  are  in 
Missouri,  in  round  numbers,  10,000,000  acres  of  improved  and 
18,000,000  of  unimproved  land,  indnding  9,000,000  acres  of  wood- 
land. The  caah  value  of  the  fhrqu  is  estimated  at  $90,000,000. 
In  1880  there  ware  on  the  fkrms  in  the  State  887,778  hcnes^ 
192,027  mulee  and  assss,  9020  oxen,  881,408  oowi^  1.410,807  other 
oattie,  1,411,298  sheep^  and  4, 868,128  swine.  Missouri  is  the  fourth 
maize-producing  State  of  the  Union ;  it  sum>lieB  more  wine  than 
any  State  exoept  California,  and  ii  a  rivd  or  Kentucky,  Virginia, 
TanileaHei  and  Maryland  in  the  culture  of  tohaocoi  which  ia  a 
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staple  in  the  rich  ooonties  in  the  northern  central  part  of  the 
3tate,  bordering  upon  the  ICiasoari  rirer.  No  State  raieee  eo 
many  molee,  aaeea,  and  hogi.     The  prodnotion  of  cerealt  in  1880 


was— oom,  202,485,728  boshela;  wheat,  ^4, 966, 627  btuhele;  rye, 
685.426  bnahels ;  oats,  20,670,958  bushels ;  barley.  128,081  boshels.; 
buckwheat,  57,640  bushela  The  production  of  tooaooo  for  the  same 
year  was  12,015,657  lb  from  15,521  acres,  ralued  at  $600,256. 
ThreO'fonrths  of  this  amount  was  raised  in  Chariton,  Marion; 
Bandolph,  Howard,  Callaway,  and  Saline  counties. 

fKild  ^ntmoZs.— Red-deer  are  found  in  erery  part  of  the  Stata^ 
especially  in  the  thinly 'Settled  and  mountainous  districts.  Yenison, 
indeed,  m  its  season,  is  as  cheap  as  good  beef  in  the  markets  of  St 
Louis.  Wild  turkeys  are  numerous  in  the  swampy  and  mountainous 
districts,  and  are  found  in  all  parts  of  the  State.  Prairie  chickens, 
or  pinnated  grouse,  are  found  m  the  prairie  portion  of  Missouri,  and 
are  shipped  in  great  numbers  to  Eastern  marketn  In  all  parts  of 
Miisoun  are  found  the  quail  or  Yirdnia  partridge,  thousands  of 
barrels  of  which  are  shipped  from  u&e  State  eacn  season.  The 
rabbit,  a  species  of  hare,  u  so  common  as  to  be  considered  a  pest 
The  grey  squirrel  and  the  red  fox-squirrel  are  also  found  in  kroe 
numbers  aU  orer  the  State.  Black  bass,  perch,  catfish,  buffalo 
fish,  tuckers,  and  pike  are  tho  leading  Tarieties  of  natiye  fish. 

MBM%^aehir«t,--la  1880  MiMouri  had  about  20,000  manufMtur* 
ing  estabUshments,  in  which  a  capital  of  about  $125,000,000  was 
employed.  The  products  of  these  eetablishments  were  valued  at 
upwaras  of  $300,000,000.  The  leading  manufacturing  counties 
outside  of  the  city  of  St  Louis  are  Jackson,  Buchanan,  St  Charles, 
Marion,  Franklin,  Qreene,  Cape  Girardeau,  Platte,  Boone,  and 
La&yette ;  but  more  than  throe-fourths  of  the  manufactures  are 
produoed  at  St  Louis,  which  is  the  fourth  manufacturing  citv  of 
the  Union.  The  chief  manufacture  is  that  of  flour,  which  employs 
about  900  miUa,  and  is  rapidly  increasing.  Twenty-four  mills  made 
in  St  Louis,  in  1880,  2,142,949  bamls  ^  flour,  having  a  daily  out- 
put of  more  than  11,000  barrels.  St  Louis  millers  and  aealers 
sentdn  1880  to  Europe  and  South  America  610,108  barrels  of  flour : 
and  at  the  world'a  fa&s  at  Paris,  Yienna,  and  Philadelphia,  Missouri 
flour  leoeiTedthefirst  award,  llie  iron  industry,  which  stands  second 
in  importance,  is  yet  only  in  its  infancy,  and  St  Louis  seems  destined 
to  be  one  of  tiie  great  oentrea  of  iron  and  steel  manufacture.  The 
amount  of  iron  made  in  Missouri  in- 1880,  in  twenty-two  establish- 
ments employing  8189  bands,  was  125,758  tons.  St  Louis  made  the 
same  year  102,664  tons  of  pig-iron,  steel,  and  rolled  iron  and  blooms. 
The  yearly  Talues  of  a  numoer  of  other  industries  are  estimated  as 
follows:— meat  packing,  $20,000,000 :  lumber,  $10,000,000 ;  bags 
and  bagging  $7,000,000 ;  saddlery,  $7,000.000 ;  oil,  $6,000,000 ; 
printing  and  publishing;  $5,600,000;  furniture,  $5,000,000;  car- 
riagBt  and  wagsons,  $4,500,000 ;  marble  and  stone,  $4,000,000 ; 
tin,  copper,  a^  sheet-iron,  $4,000,000 ;  agricultural  implements, 
$2,000,000.  The  manufacture  of  g^ass  and  glass-ware  ii  carried  on 
to  a  oonsiderable  extent,  especially  in  St  Louis.  At  Crystal  City, 
on  tho  Mississippi,  SO  miles  below  St  Louis,  is  a  very  large 
deposit  of  sand  suitable  for  the  manufiMture  of  plate-glass,  and  a 
company  haa  been  organiied  and  is  now  in  successful  operation, 
with  a  capital  of  $1,000,000. 

ConuiMrvs.- The  extenslTe  oommsroe  of  Missouri  centres  at  St 
Lonii^  between  which  dty  amd  the  ports  on  the  Mississippi  and 
Miisonri  rirers  steamboats  are  constantly  plying.  RailroM  trans- 
portation has,  in  recent  yeara,  ftimished  superior  and  cheaper 
radlititt  for  much  of  the  trade  which  formerly  depended  upon  the 
rirers.  The  trade  in  cotton  eepedally  has  been  greatly  increased 
in  Missouri  since  1870  by  the  use  of  railroad  transportation,  which 
has  made  St  Lo^  one  of  the  great  ootton  centres  of  the  United 
States.  ExtenaiTe  ootton  presses  were  built  in  St  Louis  in  that 
year,  and  the  receipts  of  ootton  from  the  more  southern  States  hss 
increased  rapidly— from  12,264  balee  in  1869-70  to  467,668  bales  in 
1879-80.  Bailroad  connexions  hsTS  made  the  interior  portions 
of  Aikuisas  and  Texas  more  accessible  to  St  Louis  than  to  the 
southern  ports  of  shipment,  and  the  trade  with  the  south-west, 
with  the  Indians,  and  with  Mexico  is  constantly  increasing.  In  1870 
St  Loda  was  made  by  Aet  of  Congress  a  port  of  entiy  to  which 
foreign  merchandise  Q»nld  be  brougut  in  bond.  Tkt  Talue  of  the 
direct  imports  fbr  the  year  ending  80th  June  1882  ma  $1,984,842. 

PbpMUUion.  — M&Mouri  ii  divided  into  114  countiea,  The  following 
table  gives  the  numbw  of  inhabitants  since  1850 1 — 


Tesi^ 

ICsles. 

FWOSlM. 

ToteL 

DeultjMr 
•qwremha 

1860 
1860 
1870 
1880 

867,882 

622,201 

896,847 

1,127,187 

824,212 

859,811 

824,948 

1,041,198 

682,044 
1,182,012 
1.721,295 
2,168,880 

14-87 
18-08 
26-84 
81*66 

In  1880  the  foreign-boni  residents  numbered  211,578,  or  9-7  per 
esBt.  of  whom  109,974  were  Germans  and  Scandinavians ;  there 
wecealMl45t046orAfrioaadsioe&t    ThaesxiyssttltftQfthaauta 


were  French,  and  their  descendants  are  still  found  in  St  Louis  ani 
Ste  Genevieve  and  a  few  other  smaller  towna.  Many  Oeimaas  iMve 
recentiy  settled  in  all  parts  of  the  Stote,  while  English,  Irish,  Seoibb, 
and  Swedes  have  also  made  Missouri  their  home  in  conaldnmblc 
numbers.  The  native  American  population  it  moetly  deecended 
from  immigrants  frt>m  the  States  of  Kentucky,  Tenneesee,  Korth 
Carolina,  and  Yirginia.  During  recent  years  there  haa  been  a  large 
accession  to  the  population  from  the  eastern  and  north«westen 
Statea. 

St  Loui^  the  chief  city  of  the  Mississippi  valley,  situtid 
upon  the  Mimssippi  river  about  12  milea  below  the  mouth  of  ttia 
MiMouri,  haa  a  population  of  850,518 ;  Kansas  City,  a  thriving 
town  on  the  western  border,  situated  on  the  banks  of  the  Missouri, 
has  55,785 ;  St  Joseph,  in  the  north-west,  hss  Z2,iii  ;  Hannibal, 
in  the  north-east,  has  11,074 ;  and  Jefferson  City  (the  State  capital^ 
in  the  centre,  has  5271. 

Bdiication, — Missouri  hss  a  public  school  system  of  edneatioB 
flrst  adopted  in  1889.  There  are  district  schools,  elementary  and 
ungraded;  dty  schools,  graded,  with  high  echod  coursss;  four 
normal  schools,  and  a  State  university.  Free  publio  schools  for 
white  and  odoured  children  between  the  as|es  of  six  and  twenty 
years  are  required  by  law  for  every  district  m  the  State.  Besides 
these  publio  institutions  supported  by  the  State  there  are  many 
private  schools  and  colleges  for  both  sexes.  Chief  among  these  are 
the  St  Louis  University,  an  institution  managed  by  the  Jesuits ; 
the  College  of  Christian  Brothers,  also  under  the  control  of  the 
Roman  Catholics ;  and  Washington  Universi^,  a  non-eeetaiian  en- 
dowed school,  which  haa  propertv  eetimated  at  $1,000,000,  and 
more  than  1800  students.  lie  BaptiBts  have  a  college  at  Liberty 
called  William  Jewell  College  ;  the  Congrogationalists  one  at  Spring- 
field  called  Drury  College ;  and  the  Methodists  and  Preabyteriaas 
several  colleges  and  seminariea 

J2^2i^i(m.— The  early  settlers  of  Minouri  were  Boman  Gatholio% 
and  in  the  river  towns  may  be  found  to-day  a  larrn  number  of  that 
iaith.  The  Baptists  have  88,999  members,  witK  1886  churches ; 
the  Methodists,  96,270  members  and  918  churches ;  the  Protestant 
Episcopal  Church,  25,000  members  and  65  church  buildings ;  the 
Presbvterians,  with  tiieir  various  brsnches,  84,628  members  and  706 
churches. 

AdiminidratUm,^T^9  legislative  power  Is  veeted  in  a  body  con- 
sisting; of  a  senate  and  a  nouse  ox  representatives,  which  meets 
once  m  every  two  years,  on  the  Wedneedav  after  the  first  dav  of 
January  next  after  the  dection  of  the  members  therooC  Members 
of  the  legislature  are  paid  a  sum  not  to  exceed  $5  a  day  for  the 
flnt  seventy  days  of  the  sesdon,  and  after  that  not  to  exceed  $1  a 
day  for  the  remainder  of  the  eeedon.  They  are  also  allowed  mile-  ^ 
age.  The  executive  department  consists  of  a  governor,  a  lieu- 
tenant-governor,  a  secretary  of  states  a  State  auditor,  Stats  \ 
treasurer,  an  attorney-genera],  and  a  superintendent  of  publie 
instruction ;  theee  are  all  dected  by  the  people.  The  supreme 
executive  power  is  vested  in  the  governor,  who  ii  choeen  for  four 
years,  as  also  are  the  otiier  memoers  of  this  depsrtment  The 
governor  has  a  qualified  veto  upon  the  acts  of  the  l^gislatttrs^  end 
such  other  powers  ss  are  common  to  that  officer  in  the  severd 
States.  The  judicial  power  of  the  State  is  lodged  in  a  supreme 
court,  the  St  Louis  court  of  appeals,  cirenit  courts,  aunind 
courts^  probate  courts,  and  municipd  courts.  AU  judidd  ofllcsrs 
are  dected  by  the  people.  Judges  of  the  snporeme  court  are  dected 
for  ten  years^  thoee  of  the  St  Louis  court  of  appeals  for  twdve 
years,  those  of  the  circuit  courts  for  six  yesrs.  Executive  sad 
judieid  officers  are  liable  to  impeachment  by  the  house  of  repre- 
sentatives.   All  impeachment  caaes  are  tried  by  the  senate. 

Evenr  male  dtisen  of  the  United  States,  and  every  ma]#  person 
of  foreign  birth  who  may  have  dedared  his  intention  to  become  a 
dtisen  of  the  United  States,  according  to  law,  not  lees  than  ons 
year  nor  mora  than  fiva  yean  before  he  offers  to  vots,  who  is  over 
the  age  of  twenty-one  years,  ii  entitled  to  vote  at  all  deotiona  by 
the  people,  if  he  has  resided  in  the  State  one  year  immediatdy 
preceding  the  dection  at  which  he  offers  to  vote,  and  haa  resided 
m  the  county,  dty,  or  town  where  he  shall  offer  to  vote  at  least 
six^  dsys  immediatdy  preceding  the  dection. 

JETiitory,— On  the  9th  April  1682,  the  French  voya^  and  dia> 
eoverer  La  Salle  took  possesdon  of  tiie  country  of  Louisiana  in  the 
name  of  the  king  of  Fiance.  Its  limits  were  quite  indefinite,  and  in- 
duded  the  preeent  territory  of  Missouri  (see  Loviaiama).  The  first 
settlements  of  Missouri  wen  made  in  Ste  Genevieve  and  at  New 
Bourbon,  but  uncertainty  exists  as  to  the  exact  date^  ^  eome 
the  year  is  fixed  at  1768 ;  by  others,  and  by  many  traditions,  as 
esrly  ss  1786.  St  Louis  was  settled  by  Pierre  Ladede  Lignest^  a 
native  of  France.  The  dte  wsa  choeqn  in  1768,  and  in  Februaiy 
1764  Augusta  Chouteau  went  at  the  order  of  lignest  to  the  spot 
previously  sdected,  and  built  a  small  villaM.  For  a  long  tima 
the  eettlements  were  confined  to  the  ndghbourhood  of  the  rives. 
On  the  81st  of  October  1808  the  Oongrees  of  the  United  States 
passed  an.  Act  by  which  the  preeident  was  authorised  to  take 
poesssdon  of  the  territory  licoording  to  the  treaty  of  Paris,  and  tha 
finBaLtBUBsfar  of  Low«  Louisiana  was  made  on  20th  Deoembct 
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1803.  In  IdOl  CoogrMt  ^TkUd  the  tttritory  into  two  portiflni 
Thr  northflrn  part,  commonly  called  T7pp«r  Louiaiana,  was  taken 
poaaeagon  of  in  Kaieh  1804.  In  June  1813  Miaaouri  waa  ^Kui- 
ued  aa  a  Territorj,  with  a  governor  and  general  aaaembly.  Tha 
firat  goremor  (181S-1820)  waa  William  Clarke.  In  1818 
Hiaaonri  applied  for  admission  to  the  Union  aa  •  State^  Two 
yi«K  of  bitter  controrerar  followed,  which  eonvnlaed  the  country 
and  threatened  the  dissolution  of  the  Union.  Thia  controreray 
followed  a  reaolation  introduced  into  Congreea  which  had  in  Tiew 
an  inn-alayery  restriction  upon  the  admission  of  Miiaouri  to  the 
Union.  Thii  waa  at  last  seUled  by  the  adoption  of  the  "  Miaaouri 
oompromiae/'  which  forbade  slavery  in  all  that  portion  of  the  Louiai- 
ana  pnrchaae  lyixijg  north  of  88*  SC  except  m  liiaionxi,  and  on 
19th  July  1820  Miaaouri  waa  admitted  to  the  Union.  A  conven- 
tion to  frame  a  conatitution  had  already  been  called,  and  the 
conatitntion  then  adopted  remained  without  material  change  until 
1865.  The  first  geneal  aaaembly  under  the  conatitution  met  in 
8t  Lonia  in  September  1820,  and  Alexander  M'Kair  waa  choaen 
governor  in  Auguat.  The  aaat  of  sovemment  waa  fixed  at  St 
Charlea  in  1820,  and  lamoved  to  Jeflbraon  City,  the  preaent  State 
capital,  in  1828.  Tha  first  cenaua  of  the  SUto  waa  taken'  in  1821, 
when  the  number  of  inhaMtante  waa  found  to  be  70,847,  6f  whom 
11,264  were  Javea.  In  the  Black  Hawk  war  in  1882,  the  Florida 
irar  in  1887,  and  the  Mexican  war  in  1848  Miasouri  volunteer 
troopa  did  their  abare  of  the  work.  In  the  troublea  in  Kanaaa,  and 
the  oitter  diacuaaion  upon  tiie  queation  of  alavery,  Miieouri  waa 
deeply  involved.  A  atrong  feeling  in  fitvour  of  accession  ahowed 
itaelf  in  many  parte  of  uia  StKe.  Governor  Jackson,  in  his 
inaugural  addreaa  on  the  4th  of  January  1881,  aaid  that  Misaouri 
muat  atand  by  the  alaveholdin|;  States,  whatever  mlirht  be  their 
course.  The  election  of  a  majority  of  Union  men/nowevoi,  aa 
delegatea  io  a  convention  called  to  consider  the  affiuia  of  the 
nation,  ahowed  that  public  aentiment  waa  hoatUe  to  aeceedon,  and 
i^e  convention  adjourned  without  committing  Ae  Stete  to  tiie 
■Boeaaum  party.  United  Statea  troopa  were  aoon  gathered  at  St 
Louis,-  and  forcea  were  also  sent  to  Jelfenon  City,  and  to  EU>lla. 
Governor  Jackson  fled  from  the  capital,  and  summoned  all  the 
Steto  troope  to  me^t  him  at  ^ooneviUe.  General  Lyon  defeated 
theee  troope,  17th  June  1881,  and  aoon  most  of  the  Steto  waa 
under  the  control  of  the  United  Stetee  foxoea.  The  Stete  conven* 
tion  waa  reaaaembled.  This  body  declared  vacant  the  offieea  of 
governor,  lieutenant-governor,  and  aecretary  of  atote,  and  filled 
them  by  appointment  The  aeate  of  the  members  of  the  legislature 
were  alao  declared  vacant  Governor  Jackson  soon  iMuea  a  pro* 
damation  dedarinff  the  State  out  of  tiie  Union,  and  Confederate 
forcea  were  aasembled  in  large  numbera  in  the  aouth-weatem  part 
of  the  State.  General  Lyon  waa  killed  at  the  battie  of  WiLson's 
Creek  near  Springfield,  and  General  Fremont,  commanding  the 
department  of  the  woat,  decreed  martial  law  throughout  the  State. 
For  a  year  matters  were  favourable  to  the  Confederates,  and  at  the 
opening  of  1882  their  troope  held  nearly  half  the  State ;  but  in 
February  a  Federal  force  under  General  Curtis  drove  General  Price 
into  Arkansaa  He  returned  in  1864,  and  overran  a  large  part  of 
the  State^  but  waa  finallv  forced  to  retreat,  and  but  little  Airther 
trou^^e  aroae  in  Missouri  during  the  war. 


flay  on  wltat  diootyledonooB  trees  it  does  not.  grov* 
.  (London).  Li  England  it  is  most  abundant  on  the  apipk 
tree,  but  rarely  found  on  the  oak.  Tlie  froit  is  eatan'^ 
most  frugiTorova  biid8^  and  throngh  their  agency,  partiea> 
larly  that  of  the  thruah  (hence,  miBsel-thrush  or  miBtla- 
throah),  the  plant  ia  propagated.  (The  Latin  proverb  haa 
it  that  ''Turdna  malum  sibi  cacat";  but  the  sowing  is 
really  effected  by  the  bird  wiping  ito  beak,  to  which  the 
seeds  adhei^  against  the  bark  of  the  tree  on  which  it  ^  la 
alighted.)  The  growth  of  the^plant  is  slow,  and  ito  dura- 
bility proportionately  great,-  ito  death  being  determined 
generally  by  that  of  the  tree  on  which  it  has  established 
itself.  See  Loudon,  Arboretum  et  Fryiieetum  Britannieiim, 
voL  iL  p.  1021  (1838).  The  mistletoe  so  eztensiTely  used 
in  England  at  Christmas  tide  ia  largely  derived  from  the 
apple  oichards  of  Normandy. 

PUny  (ff,  J\r.,  zvi.  02-95 ;  xxiv.  8)  has  a  good  deal  to  tell  about 
the  visGum,  a  deadly  parasite,  though  alower  in  ite  action  than  ivy. 
He  distinguiahea  three  *' genera."  *'0n  the  fir  and  laioh  grows 
what  ia  called  tUlit  in  Eubcea  and  kuphear^ in  Arcadia"  Yiscom, 
called  dryos  h}/phear,  ia  most-  plentiful 'on  the  eaeulent  oak 
(quercua),  but  occurs  alao  on  the  robur,  Prunus  wlvuirii,  and 
terebinth.  Hyphear  is  useful  for  fattening  cattie  if  they  are  hardy 
enough  to  withstand  the  puigative  efiect  it  producee  at  first; 
viKum  ia  medicinally  of  value  aa  an  emollient,  and  in  caaea  of 
tumour,  ulcer^  and  the  like;  and  he  also  notee  it  "conoeptam 
fofiminarum  adjuvare  si  omnino  secum  habeant*'  Pliny  is  also  our 
authority  for  the  reverence  in  which  the  mistietoe  when  found 
^wing  on  the  robnr  was  held  by  the  Druids.  The  robur,  he  saya^ 
la  their  sacred  tree,  and  whatever  ia  found  growing  upon  it  they 
regard  aa  aent  from  heaven  and  aa  the  mark  of  a  tree  choeeni  by 
God.  Such  caaea  of  parasitism  are  rare,  and  when  they  occur 
attract  much  attention  (eet  autem  id  rarum  admodum  inventa  «t 
repertum  magna  reliffione  petitur),  particularly  on  the  sixth  (day 


_  „ Miseouri  furnished  to 

the  United  Btatee  army  during  the  war  108,778  troope.  In  1868 
a  new  conatitution  waa  adopted  by  the  people.  In  1869  the  XY. 
Amendment  to  the  United  Statea  constitation  waa  adopted  by  a  large 
mijonty.  In  1875  still  another  State  constitution  waa  drawn  up 
by  a  convention  called  for  that  purpose,  and  ratified  by  the  people^ 
and  b  now  the  fundamentel  law  of  the  State.  (M.  S.  S.) 

MISTLETOE  ^  (Vucum  o^tim,  L.),  a  species  of  VUcum, 
of  the  family  Laranthacem.  The  whole  genns  is  parasitical, 
and  seventy-six  species  have  been  described ;  but  only  the 
mistletoe  proper  is  a  native  of  Europe.  It  forms  an  ever- 
green bush,  about  4  feet  in  length,  thickly  crowded  with 
(falsely)  dichotomous  branches  and  opposite  leaves.  The 
leaves  are  about  2  inches  long,  obovate-lanceolate,  yellowish 
green;  the  dicecious  flowers, which  are  small  and  nearly 
of  the  same  colour  but  yellower,  appear  in  February  and 
March ;  the  fruity  which  when  ripe  is  filled  with  a  viaoous 
semitransparent  pulp  (whence  birdlime  is  derived),  is 
almost  always  white,  but  there  is  said  to  be  a  variety  with 
red  fruit.  The  mistietoe  is  parasitic  both  on  deciduous  and 
evergreen  trees  and  shrubs,  and  "  it  would  be  difficult  to 

I ■*■■■ . 

^  Greek  2ef«  or  l^^t,  hence  Latin  vUetm,  Itafian  fritehio  or  viwo. 
and  French  fuL  The  Bnglish  woid  is  the  Anglo-Saxon  mfrttltan. 
Icelandic  mitUlteinn,  in  which  Icm  or  Man  meana  a  twig,  and  miHd 
may  be  aasocfated  either  with  mut  in  the  sense  of  fog,  gloom,  because^ 
of  the  prominence  of  mistletoe  in  tee  dark  season  of  the  year,  or  jvllh 
the  same  root  la  the  sense  of  dang  (fhun  the  dhanolaanf  IfcaJWlH 
or.  tha  ansBoaad  ****^^  ^;ma!Sgst**TX 


of  the)  moon,  with  which  tneir  montha  and  veara  and,  after  the 
lapee  of  thirtv  years,  their  "agea"  begin.  Calling  it  in  their  own 
language  "all  heal"  (omnia  aanantem),  after  their  aacrificea  and 


banqueta  have  been  duly  prepared  under  the  tree,  they  bring  near 
two  white  bulla  whoae  noma  are  then  for  the  firat  time  bound- 
The  prieat  clothed  with  a  white  robe  asccnda  the  tree,  cute  [the 
mistietoe]  with  a  golden  hook ;  it  is  caught  in  a  white  mantlsb- 
They  than  slay  the  victims,  praying  God  to  proaper  His  f^(t  to  them 
unto  whom  He  haa  ffiven  it  Prepared  as  a  draught,  it  is  used  as  a 
cure  for  aterility  ana  a  remedy  for  poisons.  The  mistietoe  fibres 
alao  in  Scandinavian  legend  as  having  furnished  the  material  ol 


the  arrow  with  which  Baldur  (the  sun-god)  waa  alain  by  the  blind 
god  Hoder.     Meet  probably  thia  atoryhad  its  ori  '    ' 
theory  as  to  the  meaning  of  the  word  mistletoe. 


MITAU  (the  Lettish  Jelgava),  a  town  pf  Russia,  capital 
of  the  government  of  Courland.  It  is  situated  27  miles 
by  rail  to  the  south-west  of  Riga,  on  the  right  bank  of  tha 
river  Aa,  in  a  fertile  plain  which  rises  only  12  feet  above 
sea-level,  and  which  probably  has  given  ite  name  to  the  town 
(MiUe  in  der  Aue),  At  high  water  the  plain  and  sometimes 
also  the  town  are  inundated.  Mitou  is  surrounded  by  a 
canal  occupying  the  place  of  former  fortifications.  Anodier 
canal  was  dug  through  the  town  to  provide  it  with  water; 
but  this  now  receives  the  sewage,  and  water  is  brought  in 
cars  from  a  distance  of  3  miles.  Though  so  near  Rig% 
Mitou  has  quite  a  different  character.  It  has  regtuRr 
broad  streeto,  bordered  with  the  low  pretty  mansions  of 
the  German  nobility  who  reside  at  the  capital  of  Courland 
either  to  eigoy  the  social  amusemente  for  which  Mitan  is 
renowned  or  to  provide  education  to  their  children.  Miton 
is  well  provided  with  educational  institutions.  A  gym« 
nasium  occupies  a  former  palace  of  the  dukes  of  Courland, 
and  has  a  rich  library;  and  there  are  about  forty  other 
schools.  The  town  is  also  the  seat  of  a  society  of  art  and 
literature,  of  a  natural  history  society,  which  has  a  good 
local  museum,  and  of  the  Lettish  Literary  Society.  The  old 
castle  of  the  dukes  of  Courland,  which  ha&  witnessed  so 
many  conflicts,  was  destroyed  by  the  Duke  Biron,  who 
erected  in  ite  place  a  spacious  palace,  now  occupied  by  the 
governor  and  the  oourt&  Miter,  has  22,200  inhabitant^ 
mainly  Germans,  but  including  also  Jews  (about  6000), 
lAftta  .(6000V  aod  Bussisna.    Manufactures  ara  f ew^vthosa 
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of  wTon^t-iron  vtdrd  and  of  wtdte-lead  being  tlie  most  im- 
portant The  riyer  Aa  brings  kitan  in  connexion  with  the 
trade  of  Riga»  small  yessels  carrying  goods  to  the  amount- 
of  about  £150,000  a  year. 

Mitan  is  tappoMd  to  bavo  been  founded  in  1266  by  the  grand- 
master  Coqrad  Mandem.  It  hMa  often  changed  its  rolers.  In 
1846,  when  it  was  plundered  by  lithnanians,  it  was  already  an 
important  town.  In  1661  it  became  the  reddenoe  of  the  dnkes  of 
Ocmrland.  During  the  17th  century  it  was  thrice  taken  by  the 
Swedes.  Bossia  annexed  it  with  Conrland  in  1796.  At  the  be- 
ginning of  this  century  it  was  the  residence  of  tiie  count  of 
Prorenoe  (afterwaids  Louis  ZYIII.).  In  1812  it  was  taken  by 
Napoleon  I. 

MITCHEL,  Obmsbt  M<KinoHT  (1810-1862),  American 
general  and  writer  on  astronomy,  was  bom  in  Union  County, 
Kentucky,  August  28,  1810.  He  began  life  as  a  clerk, 
but|  obtaining  an  appointment  to  a  cadetship  at  West  Point 
in  1825,  he  graduated  there  in  1829,  fmd  became  assistant 
professor  of  mathematics  in  1881.  Subsequently  he  was 
called  to  ilie  bar,  but  forsook  law  to  become  professor  of 
mathematics  and  natural  philosophy  at  Cincinnati  college. 
There  he  established  an  observatoiy,  of  which  he  became 
director.  From  1859  to  1861  he  was  director  of  the 
Dudley  obserratory  at  Albany.  He  took  part  in  the  war 
as  brigadier-general  of  volunteers^  and  for  his  skill  and 
rapidity  in  seizing  certain  important  strategic  points  was 
on  April  11, 1862,  made  migor-general.  He  died  of  yellow 
fever  at  Beaufort^  South  Carolma,  October  30,  1862. 
Besides  making  important  improvements  on  several  astrono- 
mical instruments,  Mitchel  was  the  author  of  several  works 
on  astronomy,  the  principal  of  which  are  J%e  FUmdar^ 
and  Stdlar  Worlds  (1848)  and  The  Orbt  o/ffwen,  (1851)1 
See  Memoir  by  Headley  (1865). 

MITCHETiL,  SiK  Thomas  Lnmrosroiffx  (1792-1855), 
Australian  explorer,  was  a  son  of  Mitchell  of  Craigena, 
Stirlingshire^  where  he  was  bom,  June  16,  1792.  From 
1808  to  the  end  of  the  Peninsular  War  he  served  in 
Wellington's  army,  and  for  his  services  received  the  medal 
and  five  clasps,  and  was  raised  to  the  rank  of  migor.  He 
was  appointed  ta  survey  the  battlefields  of  the  Peninsula, 
and  his  map  of  the  Lower  Pyrenees  is  still  admired.  In 
1827  he  was  appointed  deputy  surveyor^eneral,  and  after- 
wards surveyorf[eneral,  of  New  South  Wales.  He  devoted 
himself  to  the  exploration  of  Australia^  TnAVing  four 
expeditions  for  that  purpose  between  1831  and  1846. 
During  these  expeditions  he  discovered  the  Peel,  the 
Namoi,  the  Qwyder,  and  otJier  rivers,  traced  the  course 
of  the  Darling  and  Qlenelg,  and  was  the  first  to  pene- 
trate into  that  portion  of  the  country  which  he  named 
Australia  Felix.  His  last  expedition  was  mainly  devoted 
to  the  discovery  of  a  route  between  Sydney  and  the  Qulf 
of  Carpentaria,  and  during  the  journey  he  explored  the 
Fitsroy  Downs,  and  discovered  the  Balonne,  Victoria, 
Warrego,  and  other  streams.  In  1838,  while  in  England, 
Mitchell  published  the  narrative  of  his  first  three  joumeys, 
Three  ExpediUone  into  the  Interior  of  Ecut  AuOralia  (2 
vols.).  In  1839  he  was  knighted  and  made  a  D.C.L.  of 
Oxford.  ^  During  this  visit  1^  took  with  him  some  of  the 
first  specimens  of  gold  and  the  first  diamond  found  in  the 
country.  In  1848  the  narrative  of  his  second  expedition 
was  published  in  London,  Journal  €f  w  Expedition  into 
the  Interior  of  Tropical  Australia,  In  ]851  he  was  sent 
to  report  on  the  Bathurst  gold-fidds,  and  in  1853  he  again 
visited  England  and  patented  his  boomerang  propeller  for 
steamers.  He  died  at  his  residence  at  Darling  Pointy 
Sydney,  October  5,  1855. 

Bcsidee  the  above  works,  Mitchell  wrote  a  bdok  on 
nmd  HUitary  Surveying  (1827),  sn  Auttnaian  i 
translation  of  the  Lusiad  of  Oamoens. 

MITR  Mites  (Acarina)  are  minute  creatures  which 
fionn  a  large  divigion  of  the  Araehnida^  distinguished  hs 


tlie  absence  of  any  constriction  between  the  cepbaloihorax 

and  abdomen.      JJnnaeus  included  all  in  the  sinj^  geoiu 

Aearus,     They  are  now  divided  into  several  families  (moatlj' 

containing  numerous  genera), 

vis.,    TSromJbidMdss    (narveet  ^ 

mites),  usually  scarlet  specks 

seen  running  on  stones,  grass, 

4ec,  in  hot  weather;  Tetra- 

nffM^   which,    although  not 

bright  red,  are  the  red  spider 

of  our  ffreen-houses,  and  are 

distinguished  by   feet    with 

knoblMd    hairs ;      Bdellids^ 

long-snouted  mites  with  an- 

teimiform  palpi;  CheyUtides 

(fig.  1),   the  so-called  book 

™*«"> — ^ferocious,    predatory    ^    ,     ^    ,^    ^  v  «^^ 

UtUe    beings,    quite    uncon-    ^o.  l.^CheyletusMsaifiir. 

nected  with  books ;  Hydrathnide^  freshwater  mites  with 
swimminff  legs,  mostly  beautiftd  creatures  of  brilliant 
colours;  ^tomocoruiflB^  crawling  freshwater  or  mud  mites; 
iraZfearMic,chiefiy marine;  fi^omoMeifl!^ hard-skinned bcown 
mites  often  parasitic  on  insects,  and  best  known  by  the 
females,  and  young  of  both  sexes,  found  on  the  common 
dung  beetle  (Gwtrupee  stereorarius) ;  Ixodids^  the  true 
ticks,  not  to  be  confounded  with  the  sheep-tick,  4o^  which 


Fio.  ^^'Leiotemapalmieinetum;  nymplL 
are  wingless  flies ;  Oribatidee,  beetle  mites,  so  called  firom 
their  resemblance  to  minute  beetles  (these  are  never 
parasitic;  they  undergo  transformations  almost  as  strange 
as  those  of  insects,  many  of  the  inmiature  forms  being 
quaint  and  beautiful,  see  fig.  2);  MyoUade^  bizarre  parar 
sites  of  the  mouse,  Ac,  with  peculiar  holding  daws; 
TproglyphidsSf  the  cheese  mites ;  Analgides^  found  on  the 
feathers  of  birds ;  ^aroo^p^uic,  the  itch  mites ;  ArcUseonidm^ 
the  water  bears;  Demodicides,  found  in  the  sebaceona 
follicles  of  the  human  nose,  Ac ;  and  Fhytcptidet,  the  gall 
mites,  which  attack  the  leaves  of  plants,  msJdng  tiny  ^dl- 
like  excrescences. 

The  sexes  are  distinct  individuals;  the  rqnroduction  is 
oviparous;  the  larva  ia  almost  always  hexapod,  though  the 
later  stages  have  eight  legs;  that  answering  to  the  pupa  of 
insects  is  active^  and  ib  called  the  nymph.  The  breathing 
in  the  first-named  eleven  ftkmilies  is  tracheal,  Ihe  position  of 
the  stigmata  varying  greatly;  in  the  last-named  six  ftumlies 
it  is  by  the  general  body  8ur£ftoe.  No  heart  or  circulation  of 
the  blood  is  known  to  exist;  the  alimentary  canal  is  usually 
somewhat  on  the  insect  type,  bat  with  c»cal  prolongations 
to  the  stomach,  the  reproductive  organs  often  more  on  the 
crustacean  type.  There  is  generally  a  sin^e  very  large 
nerve^anglion  above  the  OBSophagus,  sending  nerve-bfaadMS 
to  the  various  partiL    Hie  legs  have  ocdinarily  five  tm 


M I T— M I T 


529 


\Ma/l 


MVen  joints,  rarely  three;  the  feet  are  nsoally  terminated 
by  claws  or  suckers,  or  both,  sometimes  by  bristles.  The 
mandibles  are  generally  large,  oftenest  chelate  (like  a 
lobeter's  claw),  sometimes  style-like  piercing  organs,  and 
of  other  forms.  The  maxilla  vary  much:  they  may  be 
piercing  or  crushing  organs,  or  may  coalesce  to  form  a 
maxillary  lip;  there  is  usually  one  pair  of  maxillary  palpi, 
no  others.  Sometimes  there  is.,  a  lingua,  and  in  the 
Gamasidm  a  galea.     Antennso  are  not  found. 

Mites  are  distributed  all  over  the  known  world.  They 
have  been  found  in  Franz-Josefs  Land  and  Spitzbergen 
and  in  the  hottest  tropical  regions,  as  well  as  the  temperate 
zones.  Often  very  similar  species  come  from  all  parts. 
They  are  numerous  in  amber  of  the  Tertiary  epoch. 

The  best-known  species  are  probably  those  which  iiyure 
man  or  his  works,  viz.,  the  itch  mite,  the  cheese  mite,  the 
8<H»illed  harvest-bug,  and  the  red  spider.  The  dog-tick 
is  also  well  known. 

The  itch  mite  {SarcoptM  teahiei,  fig.  3)  is  a  minute,  almost 
circular,  flattened,  colourless  creature,  with  skin, covered 
with  wavy  wrinkles,  and  a  number  of  triangular  points 
arising  from  that  of  the  back ;  legs  short,  the  two  front 
pairs  and  the  fourth  pair  in  the  male  terminated  by  suckers 
on  long  stalks,  the  two  hind 
pairs  in  the  female  and  third 
pair  in  the  male  having  long 
bristles  instead.  It  is  parasitic 
on  human  beings:  the  males 
and  young  remain  chiefly  on 
the  surface  of  the  skin,  but 
are  difiicult  to  find;  the  female 
barrows  under  the  scarf-skin, 
causing  the  intense  itching 
of  scabies  by  the  action  of 
her  chelate  mandibles  as  she 
eats  her  way.  A  small 
wateiy  piistule  is  raised  near 
where  the  acams  has  entered 
the    skin,   and   others  arise 

the  creature  is  not  found  iu  ^^^^^ .  fe,^ie^  j^f^er  Meguin 
the  pustule,  but  at  the  further  *'*^ '  *"**  ** 
end  of  a  short  tunnel  which  may  be  half  an  inch  ]ong.  The 
eggs  are  laid  in  the  tunnel  after  the  acarus  has  passed ; 
they  hatch  and  multiply  rapidly.  The  disease  can  be 
certainly  cured ;  the  usual  mode  is  to  rub  the  whole  body 
with  sulphur  ointment,  which  is  best  done  after  a  warm 
bath,  allow  it  to  remain  on  all  night,  and  wash  off  in  the 
morning.  This  treatment  should  be  repeated  once  or  twice 
at  intervals  of  a  day  or  two.  Other  applications  of  sulphur, 
as  sulphurous  acid,  sulphur  vapour  baths,  <Scc.,  are  eflicacious. 
AH  clothes  which  have  touched  the  skin  must  be  disinfected 
by  heat  The  disease  is  highly  contagious.  Most  mammals 
have  their  peculiar  varieties  of  itch  mite. 

The  cheese  mite  {Tyroglyphiu  nro)  is  an  elliptical,  fat- 
bodied,  colourless  acarus  with  smooth  skin  and  very  long 
hairs.  It  breeds  in  thousands  in  old  cheese,  flour,  grain,  &c., 
and  does  much  damage.  There  are  numerous  allied  species; 
some  belonging  to  the  genus  Glyciphafftu  are  elegantly 
ornamented  with  plumes  or  leaf-like  hairs. 

The  red-spider  (Tetranychus  ielarius)  attacks  the  leaves 
of  plants  or  trees,  and  is  a  great  pest  in  green-houses.  It 
spins  a  slight  web  on  the  surface  of  the  leaves,  and  lives  in 
companies  on  the  web ;  it  is  of  a  rusty  red  or  brown. 

The  harvest  bugs,  thought  by  some  writers  to  be  a 
species,  and  by  them  called  Ltptus  autuvinalUf  are  simply  the 
lanrao  of  several  species  of  Trombidium,  They  are  predatory, 
l^ut  will  attach  themselves  temporarily  to  the  human  skin, 
and  produce  the  violent  itching  felt  on  the  lower  parts  of 
the  legs  after  walking  through  dry  grass  in  autumn.  On 
inspection  with  a  glass  the  creature  may  be  seen  as  a 
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minute  scarlet  point.  A  drop  of  benzine  will  probably  get 
rid  of  the  intruder. 

The  dog  tick,  like  the  harvest-bug,  is  not  really  paretic 
on  mammals,  though  it  attaches  itself  tempontfily-  its 
ordinary  food  may  probably  be  vegetable.         (a.  d.  m.) 

MITFORD,  Mary  Russell  (1786-1855),  bom  at  Aires- 
ford,  Hampshire,  on  the  16th  of  December  1786,  retains 
an  honourable  place  in  English  literature  as  the  authoress 
of  Our  Village,  a^  series  of  sketches  of  village  scenes  and 
characters  unsurpassed  in  their  kind,  and  after  half  a 
century  of  imitations' as  fresh  as  if  they  had  been  written 
yesterday.  .  Washington  Irving  was  Miss  Mitford's  literary 
model,  but  her  work  is  thoroughly  original  and  spontaneous, 
the  free  outflow  of  a  singularly  charming  character.  The 
shortest  account  of  her  life  would  be  incomplete  without  a 
reference  to  the  scapegrace  father  who  was  the  centre  of 
)ier  affections,  and  the  *'  only  begetter  "  of  all  that  is  most 
delightful  and  characteristic  in  her  writing.  Dr  Mitford 
first  spent  his  wife's  fortune  in  a  few  years;  then  he  spent 
also  in  a  few  years  the  greater  part  of  £20,000  which  hib 
daughter  drew  (in  1797,  at  the  age  of  ten)  as  a  prize  in  a 
lottery;  then  he  lived,  for  most  years  of  his  Hfe,  on  a 
small  remnant  of  his  fortune  and  the  proceeds  of  his 
daughter's  literary  industry.  In  the  little  village  of  Three 
Mile  Cross,  near  Reading,  in  a  small  cottage  which^Miss 
Mitford  says  was  *'a  fine  lesson  in  condensation,"  the 
doctor  was  the  stay,  support,  and  admiration  of  all  the 
loafers  in  the  neighbourhood,  while  lus  daughter,  who  £ad 
called  herself  his  mamma,  and  treated  him  as  her  little  ho^ 
from  the  time  when  she  was  herself  a  little  girl,  found  an 
unfailing'  charm  in  his  "  friskings,"  and  was  the  loving 
slave  of  all  his  good-humoured  eicactions.  The  father  kept 
fresh  in  his  daughter  the  keen  delight  in  incongruities, 
the  lively  sympathy  with  self-willed  vigorous  individuality, 
and  the  womanly  tolerance  of  its  excess  which  inspire  so 
many  of  her  sketches  of  character.  The  woman  who  Uved 
in  close  attendance  on  such  an  "  awful  dad,**  refused  all 
holiday  invitations  because  he  could  not  live  without  her, 
and  worked  incessantly  for  him,  except  when  she  broke  off 
her  work  to  read  him  the  sporting  newspapers,  evidently 
wrote  from  the  heart  in  her  bright  portraits  of  such 
characters  as  the  Talking  Lady,  the  Talking  Gentleman, 
Joel  Brent,  Jack  Rapley,  Tom  Cordery,  Lizzy,  Lucy,  and 
Harriet.  Her  writing  has  all  the  charm  of  perfectly 
unaffected  spontaneous  humour,  combined  with  quick  wit 
and  ex(^uisite  literary  skill     She  died  January  10,  1855. 

Miss  Mitford's  yonthful  ambition  was  to  bo  "  the  greatest  English 
poetess,"  and  her  first  publications  were  poems  in  the  manner  of 
Coleridge  and  Scott  {Miscellancoua  Verses,  1810,  of  sufficient  mark 
to  be  reviewed  by  Scott  in  the  Quarterly  ;  Christine,  a  metrical  tale, 
1811  ;  Blanche,  1813).  Later  on  she  essayed  writing  plays  {Julian, 
1823;  The  FoaeaH,  1826;  Dramatie  Scenes,  1827;  Runxi,  1828; 
Charles  the  First,  1828).  But  the  prose  to  which  she  was  driven  by 
domestic  necessities  has  rarer  qualitios  than  her  verse.  The  first 
scries  of  Our  Village  sketches  appeared  in  1824,  a  second  in  1825, 
a  third  in  1828,  a  fourth  in  1830,  a  fifth  in  1832,  m^Belford  Btffis^ 
a  novel  in  which  the  neighbourhood  and  society  of  Reading  were 
idealiaed,  in  1835.  Her  Recollections  of  a  Literary  Life  (18531l  M 
a  series  of  canseries  about  her  favourite  books.  Five  volumes  of  heic 
Li/e  and  Letters  were  published  in  1870  and  1872,  showing  her  to 
have  been  a  delightful  letter-writer  j  two  Tolomes  of  letters  to  her 
appeared  in  1882. 

MITHRADATES,  or,  -as  it  is  often  wrongly  spel^ 
MiTHjtiDATES  (t.tf.,."  given  by  the  god  Mithras")*  was  a 
favourite  name  of  the  Pontic  kings  in  the  third  and  second 
centuries  B.C.,  and  was  also  common  in  Persia  and  the 
neighbouring  countries.  The  dynasty  of  Pontus  was  a 
Persian  family,  claiming  descent  from  the  AchflBmenidse, 
and  the  earliest  of  them  known  in  history  was  satrap 
under  the  Persian  empire.  When  that  empire  was  destroyed 
Mithradates  II.  made  himself  king  of  Pontus;  and  he  and 
his  BUCceaaorB  gradually  spread  their  power  over  a  great 
Digitized.,   ^tT"^l.^ 
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part  of  Oftppadooia  and  PapUagonia.  SeTwal  of  them 
intennarried  witk  the  Selencidn  and  other  Greek  royal 
families,  and  lomething  of  the  Hellenic  civilization  was 
engrafted  on  the  native  non-Hellenic  character  of  the 
kingdom.  The  names  Mithradates,  Fhamaces,  and  Ariobar- 
mnes,  all  non-Hellenie,  alternate  in  the  family.  The  pro- 
vince of  Phrygia  was  sold  in  the  most  scandalous  way  by 
the  Boman  oonsol  Aqoillins  to  Mithradates  Y.,  who  died 

Sobably  in  120  B.a  He  was  sopceeded  by  his  son 
ithradates  Enpator,  sixth  of  the  name,  one  of  those 
remarkable  conqnerors.that  arise  from  time  to  time  in  the 
Ea^t  He  was  a  boy  when  his  father  died,  and  for  seven 
years  lived  the  *wandering  life  of  a  hunter  pursued  by 
assassins.  His  courage,  lus  wonderful  bodily  strength  and 
ace,  his  skill  in  the  use  of  weapons^  in  ridings  and  in  the 
chase^  his  speed  of  foot,  his  capacity  for  eating  and  drink- 
ing^ and  at  the  same  time  his  quick  and  penetrating 
intellect^  his  wonderful  mastery  of  twenty-two  languages, — 
j|ll  these  qualities  are  celebrated  by  the  ancients  to  a  degree 
which  is  iJmost  incredible.  With  a  surface  gloss  of  Greek 
education,  he  united  the  subtlety,  the  superstition,  and  the 
obstinate  endurance  of  an  Oriental  He  was  a  virtuoso, 
and  collected  curiosities  and  woi^ks  of  art;  he  assembled 
Greek  men  of  letters  round  him;  he  gave  prizes  to  the 
greatest  poets  and  the  best  eaters.  He  spent  much  of  his 
time  in  practising  magic  arts,  the  interpretation  of  dreams, 
and  other  superstitious  ceremonies;  and  it  was  believed 
that  he  had  so  saturated  his  body  with  poisons  that  none 
could  injure  him. .  He  trusted  no  one;  he  murdered  his 
nearest  relations,  his  mother,  his  sons,  Uie  sister  whom  he 
had  married ;  to  prevent  his  harem  from  falling  a  trophy 
to  his  enemies  he  murdered  all  his  concubines,  and  hu 
most  faithful  followers  were  never  safe.  He  once  dis- 
appeared from  his  palace^  no  one  knew  whither,  and 
returned  after  somelnonths,  having  wandered  over  all  Asia 
Minor  in  disguise.  Except  in  the  pages  of  romance  or  the 
tales  of  the  Thousand  and  One  NighU  it  would  be  difficult 
to  find  anything  to  rival  the  account  given  of  Mithradates 
by  the  gravest  of  historians.  These  qualities  fitted  him  to 
be  the  opponent  of  Roman  arms  in  Asia  Minor,  to  be  the 
champion  of  the  East  in  its  struggle  against  the  destroying 
and  yet  civilizing  power  of  the  West  He  resisted  the 
Romans  for  eighteen  years,  yet  we  can  hardly  credit  him 
with  much  real  generalship  or  organizing  power.  He 
could  collect  masses  of  men  and  hurl  them  against  the 
Roman  legions;  everything  that  boundless  energy  and 
boundless  hatred  could  do  he  did ;  but  the  strength  of  his 
opposition  to  the  Romans  lay  in  the  fact  that  all  fiie  dislike 
inspired  by  Rome  in  the  worst  and  .most  cruel  time  of  her 
rule  was  arrayed  on  his  side. 

Ko  direct  collision  took  place  between  the  Romans  and 
Mithradates  for  thirty-two  yean,  though  the  republic  took 
ft  way  Phrygia  from  him  in  120  B.a,  and  several  timee 
thwarted  his  designs  in  Paphlagonia  and  Oappadocia. 
The  rupture  came  about  the  time  of  the  Social  War. 
Mithradates,  prompted,  it  is  said,  by  envoys  from  the  Italian 
aUies,  took  advantage  of  the  intestine  struggles  in  Italy. 
War  broke  out  in  88,  on  the  ostensible  cause  of  disputes 
about  the  kingdom  of  Bithynia;  Mithradates  rapidly 
overran  Galatia,  Phrygia,  and  Asia,  defeated  the  Roman 
armies,  and  mitde  a  general  massacre  of  the  Romans 
resident  in  Asia.  He  also  sent  large  armies  into  European 
Greece^  and  his  generals  occupied  Athens.  But  SuUa  in 
Greece  and  PimbriA  in  Asiu  defeated  his  armies  in  several 
battles ;  the  Greek  cities  were  disgusted  by  his  severity, 
and  in  84  B.a  he  concluded  peace,  abandoning  all  his  con- 
quests^ surrendering  seventy  ships,  and  paying  a  fine  of 
SOOO  talents.  Murena  invaded  Pontus  without  any  good 
reason  in  83,  but  was  defeated  in  82.  DifBeulties  con- 
ita&tly  ansa  between  the  two  adversaries,  and  in  74  a 


general  war  broke  <ml  Mithradates  defeated  OoCte^  €Km 
of  the  Roman  consuls^  at  C9ialcedon ;  but  Loenlliis  wotsted 
him  in  several  engagements^  and  drove  him  finally  in  73 
]i.a  to  take  refuge  in  Armenia  with  his  son4n-law.TignttiML 
After  two  great  victories  in  69  and  68,  Loeullus  was  dis- 
concerted by  mutiny  among  his  troops  and  the  defeat  of 
his  lieutenant  Fabius  (see  voL  xv.  p.  56V.  In  66  lie  was 
superseded  by  Pompey,  who  completely  defeated  both 
Mithradates  and  Tigranes.  The  former  establiahed  hinir 
self  in  64  at  Panticapeeum,  and  was  planning  neev 
campaigns  against  the  Romans  when  his  own  troope 
revolted,  and,  after  vainly  trying  to  poison  >>«iniy^?f^  he 
ordered  a  Gallic  mercenary  to  kill  him.  So  perished  the 
greatest  enemy  that  the  Romans  had  to  encounter  in  Aeie 
Minor.  His  body  was  sent  to  Pompey,  who  buried  it  in 
the  royal  sepulchre  at  Sinope. 

MITHRAS  was  a  Persian  god  whose  worship  spread 
over  the  Roman  world  during  the  2d  and  8d  oentories 
after  Christ  His  name  is  fouid  in  the  oldest  reooids  of 
the  East  Aryan  races.  In  the  Rig-Yeda,  Mitra,  %,€^  the 
friend,  and  Yaruna,  t.«.,  OZfMyc%  are  a  pair  of  gods  regolarl/ 
associated :  they  denote  the  heaven  of  day  and  the  heaven 
of  night  Mitluns  is  therefore  by  origin  the  god  of  the 
bright  heaven  and  of  day,  closely  related  in  conception  to^ 
and  yet  expressly  disUnguished  from,  the  sun.  In  the 
developed  Old  Persian  religion  of  Zoroaster  Mithras  retained 
a  place;  he  was-not  one  of  the  greatest  gods^  but  was 
first  of  a  triad  which,  while  less  pure  embodiments  of  the 
divine  nature,  were  more  easy  for  men  to  comprehend  and 
to  worship.  Hie  sevepth  month,  which  bears  his  name^  and 
the  sixteenth  day  of  every  month  were  sacred  to  Mithiaa; 
prayers  were  offered  to  him  at  sunrise,  at  mid-day,  and 
at  sunset  When  the  Persians  conquered  Assyria  and 
Babylonia  their  religion  was  much  affected  by  the  worship 
of  tiiese  more  educated  races.  .The  worship  of  foreign 
deities  was  introduced,  that  of  Persian  deities  was  chan^sd 
in  character;  and  the  gods  were  represented  by  images. 
The  cultus  of  Mithras  now  became  far  more  prominent,  he 
was  identified  with  the  sun,  and  an  elaborate  ritual  with 
the  non-Aryan  accompaniment  of  mysteries  was  established. 
This  revolution  had  begun  before  Herodotus  (L  131)  could 
identify  Mithras  with  the  Assyrian  goddess  Mylitta,  and 
it  became  more  thorough  during  the  4th  century  B.a 

It  is  in  this  most  developed  form  that  we  know  the 
cultus  of  Mithras.  The  god  of  light  becomes  by  a  ready 
transition,  which  is  made  in  the  very  oldest  Aryan  record^ 
the  god  of  purity,  of  moral  goodness^  of  knowled^  *  There 
goes  on4n  the  world  as  a  whole^  and  in  the  life  of  eadi 
man,  a  contkfual  struggle  between  the  power  of  good  and 
the  power  of  evil ;  Mithras  is  always  engaged  in  this  con- 
test, and  his  religion  teaches  all,  men  and  women  alike,  to 
aid  in  the  battla  Yietory  in  this  battle  can  be  gained 
only  by  sacrifice  and  probation,  and  Mithras  is  conceived 
as  always  performing  the  mystic  sacrifice  throng  which 
the  good  will  triumph.  The  human  soul,  which  has  been 
separated  from  the  divine  nature  and  has  descended  to 
earth,  can  reascend  and  attain  union  with  God  throu^  a 
process  of  fasting  and  penance  which  is  taught  in  the 
mysteries ;  the  sacrifice  which  is  beiog  always  offered  by 
Mithras  makes  this  ascent  and  union  possible.  Those 
who  were  initiated  in  the  mysteries  of  ^ttuas  had  to  pass 
throu^  a  long  probation,  with  scourging  lasting^  and 
ordeal  by  water,  and  were  then  admitted  as  soldiers  fii^ting 
on  behalf  of  Mithras.  This  was  the  lowest  terrestrial 
grade^  but  there  were  still  two  others  to  attain,  the  Boll 
and  the  lion,  each  involving  further  probation,  before  tbe 
soul  could  rise  above  the  earth.  It  wen  ascended  by  the 
grades  of  Yulture,  Ostrich,  and  Oow  through  the  legLoa 
of  »ther;  and  then  it  strove  to  become  pure  fiie  throo^ 
thegradesof  Gryphon,  of  PttMBi  and  of  the  Sun.    FSml^ 
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flie  aool  ftttained  complete  ixiiion"mt)i  the  divine  nature 
jOiroagh  the  grades  of  Father  £agle»  of  Father  Faioon,  and 
^  Father  of  Fathers.  A  holy  caye  on  a  hill  was  the. 
central  point  in  the  worship;  and  the  mystic  dies  involVed 
watching  and  fasting  all  night  till  sunrise  lnx>aght  the 
triumph  of  light. 

The  worship  of  Mithras .  became  known  to  the  Romans 
through  the  CHlician  pirates  captured  by  Pompey  about  70 
B.a  It  gained  a  footing  in  Rome  under  Domitian,  was 
regularly  established  by  Trajan  aWt  100  a.d.,  and  by 
Commodus  about  190.  Finally  the  mysteries  were  pro- 
hibited and  the  holy  caye  destroyed  in  378.  Dedicatory 
inscriptions  to  Deo  Soli  Invicto  Miihrmy  and  votive  reliefs 
of  Roman  work,  are  vexy  common.  The  psual  representa- 
tion shows  Mithras  in  the  mystic  cave  performing  the 
mystic  sacrifice;  a  young  man  in  Oriental  costume  kneels 
with  one  knee  on  a  prostrate  bull,  grasping  the  head  and 
pulling  it  back  with  the  left  hand,  while  with  the  right  he 
plunges  his  sword  into  its  neck.  A  do&  a  snake,  and  a 
scorpion  drink  the  blood  that  .flows  from  the  bull ;  a  crow 
intft  on  the  rock  behind  Mithras ;  the  ^gures  of  the  sun 
and  of  the  moon  occupy  the  two  sides  of  the  reliel 

Sea  I^jardfl,  RtAtrdtu  mr  U  CulU  ds  MiihrM, 

IfTTRK  See  CoorruiCB,  voL  vL  p.  463 ;  and  Hm^LDBT, 
yoL  xL  p.  711. 

MITSCHERLICH;  "RuMAxm  (17^4-^1863),.  was  bom 
January  7«  1794,  at  Keuende  near  Jeyer,  in  the  grand- 
dud^  of  Oldraburg,  where  his  father  wais  pastor.  He 
was  educated  at  the  gymnasium  of  Jever  under  the  historian 
Schlosser.  In  1811  he  went  to  Heidelberg,  where  he 
devoted  himself  to  philology,  giving  special  attention  to 
the  Penrian  language.  In  1813  he  went  to  Paris,  partiy 
for  study,  partiy  with  the  .view  of  .obtaining  permission  to 
join  a  French  embassy  to  Persia.  The  poUtical  events  of 
1814  put  an  end  to  tUs  scheme,  and  Mitacherlich  returned 
to  Qcrmany.  He  then  set  to  work  on  a  history  of  the 
Ghurides  and  KararChitayens^  manuscript  materials  for 
which  he  found  in  the  universily  library  of  Gkjttingen,  and 
a  portion  of  which  he  published  in  1815.  Still  anxious 
to  visit  Persia,  he  resolved  to  study  medicine  in  order  that 
he  mi^^t  eigoy  that  freedom  of  travel  usually  allowed  in 
the  East  to  physicians.  He  began  at  Gottingen  with  the 
study  of  chemistry,  and  this  so  completely  arrested  his 
attention  that  he  gave  up  the  idea  of  the  journey  to  Persia 
and  the  medical  profession.  In  1818  he  went  to  Berlin, 
where  he  work^  in  the  laboratory  of  Professor  Link.  He 
made  analyses  of  phosphates  and  phosphites,  arseniates  and 
arseniteS)  confirming  the  observations  of  Berzelius  as  to 
their  composition.  In  the  course  of  these  investigations 
he  observed  that  corresponding  phosphates  and  arseniates 
Giystallixed  in  the  same  form. 

Tlus  was  the  germ  from  which  grew  the  theory  of 
isomorphism.  In  order  to  follow  out  his  discovery 
Mitscherlich  set  to  work,  to  learn  crystallography.  His 
teacher  ^^as  a  tellow  student,  Qustav  Rose,  to  whose 
penetrating  mind  and  profound  knowledge  of  mineralogy 
have  been  due  some  x)f  the  most  interesting  developments 
and  illustrations  of  the  theory  of  isomorphism.  Having 
measured  the  inclinations  of -the  faces  of  a  vast  rumber  of 
natural,  and  artificial  crystals,  he  established  the  principles 
of  isomorphism  very  much  as  we  now  hold  them. 

It  is  right  that  we  should  remember  that  Mitscherlich 
was  not  t£e  first  to  iv>tice  the  fact  that  two  different  sub- 
st^ces  mi^ht  have  the  same  crystalline  form,  or  that  one 
element  could  partisilly  replace  another  without  great 
change  of  form.  Rom^  de  Tlsle  in  1772  mentions  mixed 
vitriols  containing  variable  proportions*  of  iron  and  copper, 
and  Leblanc  in  1B02  showed  that  the  crystalline  form 
remains  the  same,  although  the  proportions  vary  both  in 
the  case  of  these  mixed  vitriols  and  in  that  of  mixed 


alums.  Yauquelin  had  already,  in  1797,  proved  that 
alum  might  contain  variable  quantities  of  amm^oia  without 
any  corresponding  variation  of  crystalline  form. 

The  auUiority  of  Haily,  who  laid  down  as  one  of  his 
principles  that  each  compound  has  its  own  crystalline  form, 
for  a  time  kept  these  observations  in  the  background 
Further  cases  were,  however,  observed.  Wollaston  ^812) 
accurately  measured  the  angles  of  the  rhombohiedia] 
carbonates,  and  proved  that  ^e  forms  of  these  minerals, 
although  nearly  the  same,  are  not  absolutely  identical. 
He  showed  that  a  similar  dose  approximation  to  identity 
exists  in  the  case  of  the  vitriols.  Fuchs  in  1815  brought 
forward  his  theory  of  "vicarious  constituents."  Gay- 
Lussac  proved  that  a  crystal  of  common  alum  continues  to 
grow  when  pUiced  in  a  solution  of  ammonia  alum,  and 
cases  of  crystallized  mixtures  were  pointed  out  by  the 
French  mineralogist  Beudant.  But  notwithstanding  these 
foreshadowings,  of  which  we  know,  on  the  evidence  of 
Gustav  Rose,  that  Mitscherlich  was  wholly  ignorant,  there 
was  at  the  time  of  which  we  are  now  speaking  no  trace  of 
a  theory,  but  merely  isolated  observations,  ^e  theory  of 
isoniorphism  is  the  work  of  Mitscherlich.  It  was  com^ 
municated  to  .the  Berlin  Academy  on  December  9,  1819. 

In  that  year  Berzelius  paid  a  visit  to  Berlin,  and  Iras  so 
struck  with  Mitscherlich's  ability  that  he  suggested  him  to 
the  minister  .Altenstein  as  the  most  fitting  successor  to 
Klaproth  in  the  chair  of  chemistry'  in  that  university.  It 
is  not  surprising  that  this  idea  was  not  carried  out  It 
was  only  four  years  since  Mitscherlich  had  begun  to  study 
chemistry;  he  had  never  lectured,  nor  had  he  published 
anything  on  the  subject. 

Although  Altenstein  did  not  at  that  time  carry  out  the 
proposal  of  Berzelius,  he  was  so  far  impressed  by  it  that 
he  obtained  for  Mitscherlich  a  Government  grant  to  enable 
him  to  continue  his  studies  under  Berzelius. 

In  1820  he  went  to  Stockholm,  where  he  worked  for  a 
year  in  Berzelius's  laboratory.  In  1822  he  was  appointed 
extraordinary  and  in  1825  ordinary  professor  in- Berlin. 
In  the  course  of  an  investigation  into  the  slight  differences 
discovered  by  Wollaston  in  the  angles  of  the  rhombohedra 
of  the  carbonates  isomorphous  with  calc-spar,  Mitscherlich 
observed  that  the  angle  in  the  Case  of  calc-spar  varied  with 
the  temperature.  •  On  extending  his  inquiry  to  other  non- 
isotropic  crystals  he  observed  a  similar  variation,  and  was 
thus  led,  in  1825,  to  the  discovery  that  non-isotropio 
crystals,  when  heated,  expand  unequaUy  in  the  direction  of 
dissimilar  axes.  In  the  following  year  he  discovered  the 
change,  produced  by  change,  of  temperature,  in  the  direction 
of  the  optic  axes  of  selenite.  The  discovery  (also  in  1826) 
that  sulphur  can  be  obtained  in  two  absolutely  distinct 
crystalline  forms  threw  much  light  on  the  fact  that  the  two 
minerals  calc-spar  and  aragon^te  have  the  same  composition 
but  perfectiy  different  forms.  Other  cases  of  this  property, 
to  which  Mitscherlich  gave  the  name  of  dimorphism,  were 
arrived  at  xiot  long  after. 

In  1833  he  made  a  series  of  capful  determinations  of 
the  vapour  densities  of  a  large  number  of  volatile  substances^ 
and  proved  that  Gay-Lu^sac's  law  as  to  thd  proportions 
by  volume  in  which  oxygen,  *  nitrogen,  hydrogen,  and 
chlorine  unite  with  one  another  holds  genenUly  ^or  volatile 
elemenis,  and  that  th^  simplicity  of  the  relation  of  the 
volume  of  the  compound  to  that  of  the  component  gases  is 
also  general. 

In  pure  chemistry  Mitscherlich's  discoveries  were  mainly 
connected  with  isomorphism.  Thus  he  obtained  selenic 
acid  in  1827,  and  showed  the  isomorphism  of  its  salts  with 
the  bulphates,  and  examined  with  great  care  the  manganates 
and  permanganates,  showing  their  isomorphism  irith  the 
sulphates  and  with  the.  perchlorates  respectively.  But  he 
did  much  important  work  unconnected  with. thi» special 
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satjeeti  We  nmy  in  pftrtictdar  refer  to  liifl  diacovery  of 
the  relation  of  benzene  to  benzoic  acid,  of  nitro-benzene, 
and  of  a  considerable  number  of  the  derivatiyes  of  .benzene. 
•  In  1833  he  published  his  Lehrbttch  der  Chtmie,  a 
atudent's  text-book  of  chemistry  of  the  moet  thoroughly 
practical  and  yet  rigidly  scientific  kind,  from  the  study  of 
irhich  teachers  of  chemistry  may  still,  derive  many  a 
Taluable  hint.  His  interest  in  mineralogy  led  him  to  the 
study  of  the  geology  of  volcanic  regions,  and  he  made 
frequent  visits  to  the  Eif el  with  a  view  to  the  discovery  of 
a  theoiy  of  volcanic  action.  He  did  not,  however,  publish 
any  papers  on  the  subject,  but  since  his  death  his  notes 
have  been  arranged  and  published  by  Dr  Roth  in  \  the 
iiemoin  of  the  Berlin  Academy  (1866).  In-  Deoember 
1861  symptoms  of  heart  disease  made  their  appearance 
but  he  was  able  to .  carry  on  his  academical  work  till 
Deceinber  1862.  He  died  at  Schoneberg  near  Berlin  on 
28ih  August  1863. 

]iitaoh«rlidh*fl  published  papers  are  chiefly  to  he  found  in  the 
Jlhemdlvngen  of  the  Berlin  Academy,  in  Foggvndorf»  AntiaUn, 
9ni  In  the  AwnaUa  d4  ChimU  d  de  Phynqiu.  The  fourth  edition 
of  the  JUkHnUh  der  Chemie  was  nubliahed^in,  18^^ ;  s  fifth  was 
began  in  18S5,  but  was  not  completed.  (A.  C.  B.y 

MITYLENE,  or  MTXiLSNi.     See  Lesbos. 

MIZPAH  (nap)  and  Miztbh  (naxp)  are  Hebrew  words 
for  a  ''plaee  of  prospect,"  or  high  commanding  point. 
The  citiea  of  Palestine  generally  occupied  such  positions.; 
and  BQ  in  the  Old  Testament  we  find  several  places  bearing 
the  name-  of  ''The  Mizpah"  (Mizpeh).  Sometimes  a 
determining  genitive  i&  added ;  "  The  Hizpeh  of  Gilead  " 
(Judg.  XL  29),  "The  Mizpeh  of  iloab"  (1  Sam.  xxiL  3). 

(1)  The  moet  (kmous  of  these  places  is  that  in  Gilead,  a.  not^d 
aanotoaiy  (Judg^  zL  11 ;  tioaea  r.  1),  claiming  consecration  from 
the  lacnfice  of  Ja6ob  (Gen.  xzzL  54)  and  the  moffeba  or  sacred 
atone  erected  bv  him  (rer.  45).  The  narratiye  of  Gen.  xxxL  45  sq. 
is  somewhat  obscure,  and  not  all  from  one  hand.  "Wa  gather, 
hoifaver,  from  it  that  another  name  of  **  The  Mizpah  "  waa  Galeedj 
i.A,  Gilead.  Thus  Mizpah,  Mizpeh  Gilead,  Gilead  (HoiL  vL  8>, 
Bamath  Mizpeh  (i.«.,  the  height  of  Mizpeh,  Josh,  xiii  26),  and 
ttamoth  Gilead  (the  heights  of  Gilead),  or  simply  The  Ramah  (2 
Kin£B  viiL  28,  29),  are  almost  nnirersally  taken  to  be  one  place, 
^th  this  it  agrses  that  Bamoth  GUead  waa  a  city  of  refuge,  which 
points  to  an  early  sanctity.  The  place,  is  prominent  throughout  the 
history.  It  waa  the  seat  of  Jephtnah  (Judg.  zL ),  the  mourning  for 
whose  daughter  probably  gires  us  a  glimpse  into  the  ancient  rites- 
of  aproviucial  sanctuary,  the  residence  of  one  of  Solomon's  oflicers 
(1  Cngs  ir.  18),.  and  a  hotly  disputed  frontier  city  in  the  trars 
between  Syria  and  the  hous^  of  Omri,  before  which  Ahab  fell  (1 
SiuAs  zxiL),  and  h.  which  the  military  revolt  of  Jehu  waa  organized 
(2  lui^s  iz.).  Maspha  was  still  a  strong  pkce  in  the  Greek  period, 
and  was  taken  bv  Judas  Maccabssus  (1  Mac  v.  85).  Eusebiua  knows 
Bfmoth  as  »  place  15  miles  west  of  Philadelphia  or  Kabbah  of 
Anunon.  It  &  therefore  commonly  identified  with  El-^alt,  the 
modern  oamtal  of  the  Beiki ;  but  this  cannot  be'said  to  be  mad^ 
out  (2)  The  Bei^amite  llizpah  or  Mizpeh,  also  a  sanctuary,  is 
often  named  in  the  history  of  SamueL  It  was  a  border  fortress  of 
King  Asa  (1  Einp  xv.  22),  and  the  residence  of  Oedaliah  as  goremcr 
of  Jnd»a  after  the  &11  of  Jerusalem  (Jer.  zLi  Ita  old  sanctity  was 
still  remembered  in  the  Maccabee  times,  and  ttom  1  Mao.  ilL  46  we 
eondnde  that  it  oonunanded  a  view  of  Jerusalem.  The  most  prob- 
able identifioatioa  ia  with  the  prominent  hill-top  of  Neby  SamwiL 
There  was  (8)  another  Mizpeh  in  the  low  country  of  Judah  (Joah. 
XT.  88),  and  (4)  a  land  9T  valley  of  Mizpeh  (Joeh.  zi  8,  8)  under 
)loant  Hermon. 

MKEIiONICS,  Of*  artificial  helps  to  the  memory,  have 
been,  employed  in  a  more  or  less  systematic  form  ^m  a 
very  early  period.  Mnemonics  (t6  /tvrifu>vuc6v,  sc.  rix^f^ 
or  wapdyytX/ia)  were  much  cultivated  by  Greek  sophists 
and  philosopheri^  and  are  rejseatedly  referred. to  by  Plato 
and  Aristotk.  In  later  times  the  invention  was  ascribed 
to  the  poet  Bimonides,^  perhaps  for  no  other  reason  than 
that  the  strength  of  his  memory  was  famous.  Cicero,  who 
attaches  considerable  importance  to  the  art,  but  more  to 
the  principle  of  order  a^  the  best  help  to  memory,  speaks 


^  Pliny,  jr.  X,  vli  24.    Oioero»  2k  Or.,  iL  86,  Sksntions  this  belief 
Wifhont  oomsdttLD^  himaelf  to  U. 


of  Oameades  (or  perhaps  Charmadei)  of  Athens  and  Metro 
dorus  of  Scepsis  as  distinguished  examples  of  the  ttoe  of 
well-ordered  images  to  aid  the  memoiy.  The  latter  ia 
said  by  Pliny  to  have  carried  the  art  so  far  itf  mhii  non 
iiadem  verbit  redderet  auditum.  The  Romans  valued  such 
helps  as  giving  facility  in  public  speaking.  The  method 
used  is  described  by  the  author  of  J^het.  ad  fferm.,  iii.  16> 
24;  see  also  Quintilian  {Inst.  Or,^  z..  1,  2),  whose  account  ia, 
however,  somewhat  incomplete  and  obscure.  In  his  tinie 
the  art  had  almost  ceased  to  be  practised.  The  Greek  and 
Roman  system  of  mnemonics  was  founded  on  the  use  of 
mental  places  and  signif  or  pictures.  The  thing  to  be  re- 
membered  was  localized  in  the  imagination,  and  associated 
with  a  symbor  which  concretely  represented  what  it  waa 
desired  to  retain  in  the  memory,  special  x^are  being  taken 
that  the'  symbols  should  be  as  vivid,  pleasing;  and  impres- 
sive as  possible.  The  most  .usual  method  was  to  choose 
&  large  bouse,  of  which  the  apartments,  walls,  windows, 
statues,  furniture)  i^.,  were  severally  associated  with  cer- 
tain liames,  phrase^  events,  or  ideas,  hy  means  of  symbolid 
pictures ;  and  to  recall  these  it  was  only  necessary  to  search 
over  the  apartments  of  the  house,  till  the  particular  place 
was  discovered  where  tl\ey  had  been  deposited  by  the  ima- 
gination. As  the  things  to  be  remembered  inci  eased,  new 
houses  could  be  built,  each  set  apart  -to  a  <iertain  class  of 
ideas  or  events,  and  these  houses  "^ere  again  constrncted 
into  a  mnemonic  town.  In  accordance  with  this  system, 
if  it  were  desired  to  fix  an  historic  date- in  the  memoty^it 
was  localized  in  an  imaginary  town  divided  into  a  certain 
number  of  districts,  each  witli  ten  houses^  each  house  with 
ten  roon[s,and  each  room  with  a  hundired  quadrates  or 
memory-places,  partly  on  the  floor,  partly  on  the  four  walla, 
partly  on  the  roof.  Thus,  if  it  were  desired  to  fix  in  the 
memory  the  date  of  the  invention  of  printing  (1436),  an 
imaginary  book,  or  some  other  ftymbol  of  printings  would 
be  placed  in  the  thirty-sixth  quadrate  or  memory-place 
of  the  fourth  room  of  the  first  house  of  the  historic  district 
of  the  town.  The  success  of  the  method  depended  largelj 
on  the  power  of  the  imagination  to  give  the  different  houses 
rooms,  Ac.,  characteristio  varieties  of  aspect,  and  we  may 
suppose  that  it  was  the  effort  to  frame,  suitable  images  and 
places,  giving  an  adventitioiiB  interest  to  diy  detaOs,  tlAl 
constituted  the  real  advantage  of  the  system.  Except  tlnl 
the  rulea  of  mnemoniaT  are.  refeited  to  by  Martiairaa 
Capella,  nothing  further  is  known  regarding  the  practice 
of  the  art  until  the  18th  oenWry,  when  the  system  of  the 
Romans  was  revived  and  a  good,  many  treatises  wwe 
published  on  the  subject.  Among  the  Voluminous  writ- 
ings of  Roger  Bacon  is  a  tractate  2>s  ArU.  Memoraiha, 
.which  existe'  in  MS.  at  Oxford.  Raymond'  Lully  devoted 
special  attention  to  mnemonics  in  eonnexion  with  his  arm 
generalU,  The  first  imporUnt  modification  of  the  method 
of  the  Romans  was  that  invented  by 'Conrad  Oeltes,  a 
German  poet,  who^  in  his  JSpUoma  «*  viramqm^  Cieenmiq 
rkstorieam  eum  arte  memaraiiva  noita  (1492),  instead  of 
places  made  use  of  the  letters  of  the  alphabet.  About 
the  end  of  the  15th  century  Petrus  de.  Ravenna  awakened 
such  astonishment  in  Italy  by  his  mnemonio  feats  that  he 
was  believed  by  many  to  be  a  necromancer.  His  PkamM 
Artit  Memorim,  pubUshed  at  Venice  in  1491  in  four  Wumcs, 
went throu^ as  manyas  nine  editions^  the ■eventkappear' 
ing  at  Cologne  in  160S.  An  impresnbn  equally  greatwas 
produced  about  the  end  of  the  16th'  centniy  by  Lambert 
Schenkel,  who  taught  mnemonics  in  France^  Ita]y,  and 
Germany,  and,  although  he  was  denounced  as  a  aoroerer  by 
the  university  of  Louvain,  published  in  1593  his  tractate 
I>4  Memoria  at  Douai  with  the  sanction  of  that  celebrated 
theological  faculty.  The  most  complete  account  of  his  sys- 
tem is  given  in  two  works  by  his  pupil  Martin  Sommer,  pub- 
lished at  Venice  in  1619,     Giordano  Bruno,  in  (—'-'•*— 
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with  his  ezpontion  of  the  an  gaieraiii  of  Liillj,  included 
a  wumaria  techniea  in  his  treatise  J)e  Umbrii  Idearum. 

About  the  middle  of  the  17th  century  Winckelmann  made 
known  what  he  called  the  "  most  fertile  secret "  in  mne- 
monica,  namely  the  use  of  letters  with  figures  so  as  to  express 
numbers  by  words ;  and  the  philoaopher  Jieibnits  adopted 
an  alphabet  yery  similar  to  that  of  Winckelmann  in  con- 
nexion with  his  scheme  for  a  form  of  writing  eommon  to  all 
languages.  Winckelmann's  method  was  modified  and  sup- 
plemented in  regard  to  many  details  by  Richard  Qrey,  who 
published  a  Memoria  Techniea  in  1730.  The  principal 
part  of  Grey's  method  is  briefly  this :  ''To  remember  any- 
thing in  history,  chronology,  geography,  dec.,  a  word  is 
fonned,  the  bediming  whereof  being  the  first  syllable  or 
syllables  ol  the  thing  sought,  does,  by  frequent  repetition, 
of  ooorse  draw  after  it  the  latter  part,  which  is  so  contrived 
as  to  giTe  the  answer.  Thus,  in  history,  the  Deluge 
happened  in  the  year  before  CSirist  two  thousand  three 
hundred  forty-eight ;  this  is  signified  by  the  word  Dtletohf 
Del  standing  for  Deluge  and  eiok  for  2348."  To  assist  in 
retaining  the  mnemonical  words  in  the  memory  they  were 
formed  into  memorial  lines.  The  vowel  or  consonant 
which  Grey  connected  with  a  particular  figure  was  chosen 
arbitnrily;  but  in  1806  Feinaigle,  a  monk  from  Salem 
near  Oonstanoe,  began  in  Paris  to  expound  a  system 
of  mnemonics^  one  feature  of  which  was  to  represent  the 
numerical  figures  by  letters  chosen  on  account  of  some 
similarity  to  the  figure  to  be  represented  or  some  accidental 
connexion  with  it  This  alphabet  was  supplemented  by 
a  complicated  system  of  localities  and  signs,  with  the  aim 
of  expresung,  by  a  more  vivid  and  impressive  symbol,  ideas 
which  for  want  of  this  are  apt  to  pass  from  the  memory, 
and  of  establishing  between  ideas  of  the  same  group  an 
intimate  relation,  so  that  the  mention  of  the  one  would  sug- 
gest the  other.  Feinaigle,  who  published  a  Ifoiice  tur  la 
wtnSmomquB  at  Paris  in  1806,  came  to  England  in  1811, 
and  in  Uie  following  year  published  The  New  Art  of 
Memory,  A  simplified  form  of  Feinaigle's  method  was 
pnbliBhed  in  1823  by  Aim6  Paris,  and  the  use  of  symbolic 
pictures  was  revived  in  connexion  with  the  latter  by  a 
Pole^  Jaswinsky,  of  whose  system  an  account  was  pub- 
lished by  J.  Bem,  under  the  title  Expoai  GMral  de  la 
MHkodt  Jfnhmmique  Fohnaise,  per/eetionnee  d  Farts,  Paris, 
1839.  Various  other  modifications  of  the  systems  of 
Feinaigle  and  Aim6  Paris  were  advocated  by  subsequent 
mnemonists,  among  them  being  the  Phrenotyping  or 
Brain-Printing  method  of  Beniowsky,  the  Phreno-Mnemo- 
techny  of  Gouraud,  and  the  Mnemotechnik  of  Carl  Otto, 
a  Dane.  The  more  complicated  mnemonic  systems  have 
fallen  almost  into  c  jmplete  disuse ;  but  methods  founded 
chiefly  on  the  laws  of  association  have  been  taught  with 
some  success  in  Germany  by,  among  others,  Kothe,  who  is 
the  author  of  Lehrbuch  der  Mnemcnik,  and  KaUchitmut 
der  GedOchinwkutut,  both  of  which  have  gone  through 
several  editions;  and  in  England  by  Dr.  Edward  Pick, 
whose  Memory  and  the  Rational  Means  of  Improving  ii 
has  also  obtained  a  wide  circulatiot.  In  certain  cases 
mnemonical  devices  may  be  found  of  considerable  service ; 
but  all  systems  which  have  aimed  at  completeness  have 
been  found  rather  to  puzzle  than  aid  the  memory.  The 
fullest  history  of  mnemonics  is  that  given  by  J.  C.  F.  von 
Aretin  in  his  SytUmaHache  AnleUvng  ntr  Theorie  und 
Praxie  der  Mnemonik,  1810. 

HOA     See  Dikornis. 

MOAB.  Moab  and  Ammon  (children  of  Lot)  consti- 
tute along  with  Edom  and  Israel  (children  of  Isaac)  that 
group  of  four  Hebrew  peoples  which  in  early  antiquity  had 
issued  from  the  Syro-Arabian  wilderness,  and  settled  on 
the  border  of  the  cultivated  countiy  eastward  of  the  great 
depreseioa  which  extends  from  the  Gulf  of  Elath  to  the 


Dead  Sea,  and  up  the  vaUey  of  the  Jordan.  According  to 
the  book  of  Genesis,  they  had  come  out  ol  Mesopotamia, 
and  so  were  precursors  of  the  larger  wave  which  followed 
from  the  same  quarter,  forming  the  most  southern  outpost 
of  the  Aramffian  immigration  into  the  lands  of  Canaan 
and  Heth.  Whether  Uie  Hebrews  were  originally  Ara- 
maeans ia  questionable,  but  it  ia  certain  that,  like  the 
Aramaeans,  they  were  distinct  from  the  Canaanites,  whose 
conquerors  they  were.  Such  was  the  relation  of  the  old 
and  new  inhabitants,  not  only  in  Western  Palestine  after 
the  Israelite  occupation,  but  also,  and  from  a  much  earlier 
period,  in  Eastern  Palestine,  where  the  aborigines  were 
Amorites — that  is,  Canaanites-^  and  where  the  Bne  Ammon 
and  Moab  and  the  Bne  Isaac  successively  settled  in  their 
lands.  The  old  population  did  not  disEippear  before  the 
conquerors,  but  continued  to  subsist  among  them.  In 
a  considerable  district — namely,  in  Gilead — the  Amorites 
even  remained  unsubdued,  and  thus  formed  a  gap,  only 
imperfectly  filled  up  by  the  Bne  Ammon,  between  the 
Hebrew  Ime  of  immigration  on  the  south  and  the  Ara- 
maean line  more  to  the  north, — a  gap  which  did  not  begin 
to  close  until  the  historical  period.  From  this  district 
they  even  endeavoured,  and  with  some  success,  as  will  be 
afterwards  seen,  to  recover  the  territory  which  had  been 
taken  from  them  in  the  south.  But  where  they  were  the 
subjects  of  the  Hebiews  they  constituted  the  basis  of  the 
population,  the  mainstock  of  the  working  and  trading 
classes.  The  extent  of  their  influence  over  the  conquerors 
may  be  judged  from  the  fact  that  it  was  their  speech 
which  gained  the  upper  hand.  The  Moabites,  and  doubt- 
less also  the  Ammonites  and  Edomites,  spoke  tiie  language 
of  Canaan  as  well  as  the  Israelites.  They  must  have 
learned  it  from  the  Canaanites  in  the  land  eastward  of 
Jordan,  prior  to  the  period  at  which  Jacob  immigrated  to 
and  returned  from  ]5gypt  Our  knowledge  is  extremely 
imperfect  as  regards  other  departments  of  the  Canaanita 
influence ;  but  in  religion  it  has  left  a  noticeable  trace  in 
the  cultus  of  Baal-Peor,  which  was  carried  on  in  Moabita 
territory,  but  was  certainly  of  Canaanite  origin. 

The  assamption  that  the  change  of  language  vaa  lint  brought 
about  by  the  laraelitea  in  the  land  irhieh  i>  called  bv  preference 
that  of  Canaan,  is  rendered  untenable  by  the  (act  that  the  MoaUtee 
also  spoke  Canaanitiah.  It  ia  vain  to  urge  against  the  identity  of 
Hebrew  and  Canaanitish  the  distinction  between  Phosnician  and 
Hebrew;  for  doubtless  similar  distinctions  existed  between  the 
dialect  of  the  Phoenician  coast  towns  and  that  of  the  Hivites, 
Amorites,  and  Canaanites  generalhr,  whose  language  the  Hebrews 
borrowed.  That  the  Aramaeans  of  Damascus,  who  aleo  were  com- 
pelled to  mingle  with  the  Hethites  in  the  country  of  which  they 
nad  taken  possession,  nevertheleas  retained  their  original  ton^  is 
to  be  explained  by  the  circumstance  that  they  continued  to  maintain 
direct  rdationa  with  the  mother-country  of  Mesopotamia,  and  more- 
over had  greater  internal  cohesion.  The  dosi^ation  Amorites, 
usually  given  in  the  Old  Testament  to  the  original  inhabitants 
of  Eastern  Palestine,  ia  substantially  synonymous  with  that  of 
Canaanites,  although  not  quite  so  comprehensiTe.  The  Palestine 
of  the  Pre-Isr/ielitio  period,  which  in  the  Pentateuch  is  called  the 
Land  of  Canaan,  figures  in  Amos  as  the  Land  of  the  Amorites. 
While,  however,  the  former  name  is  bestowed  chie^  upon  that 
portion  of  the  earlier  population  which  had  re<nalned  unconquered, 
the  latter  is  given  to  the  portion  against  whioh  the  Israelites  first 
directed  their  attack  and  in  whose  territory  they  settled.  This  took 
place  in  the  mountain  district,  first  to  the  east  and  afterwards  to  the 
west  of  Jordan.  For  this  reason  the  Amorites,  as  contrasted  with 
the  Canaanites  of  the  cities  of  the  level  country,  are  a  highland 
race,  like  the  Hebrews  themselves,  but  belong  exclusively  to  the 
past  In  the  time  of  the  Biblical  narrators,  the  Canaanites  are  still 
living  here  and  there  in  the  land,  but  the  Amorites  have  once  lived 
where  the  Israelites  now  are.  This  explains  the  fiust  that,  while  in 
ordinary  peaceful  circumstances  the  Canaanites  are  named  as  the 
old  inhaUtants,  the  Amorites  are  immediately  substituted  for  them 
wherever  war  and  conquest  are  spoken  ot  Sihon  and  Og,  with 
whom  Koees  does  battle,  are  kings  of  the  Amorites ;  in  like  manner 
it  is  with  the  twelve  kings  of  the  Amorites  that  Joshua  has  to  deal 
westward  of  the  Jordan.  The  Amorites  as  an  extinct  rsoe  of  oonrse 
assume  a  half-mythical  character^  and  are  represented  M  gis&ta,  tall 
as  cedars  and  strong  as  oaka,     ^..^...^^^  ..y    —  ^  ^    ..  ^ — 
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Jmi  M  IdmI  was  Uie  people  of  JehoTali,  and  Ammon 
Uie  paople  of  Milcom,  Moab  iras  the  people  of  Chemoeh 
(B^Df,  Kmn.  txL  29).  The  kingship  of  Chcmosh  was 
regarded  as  thoroughly  national  and  political  in  its  char- 
acter, bnt  did  not  on  that  acconnt  exdnde  the  institution 
of  a  hnman  king,  which  existed  in  Moab  moeh  earlier  than 
in  Israel ;  in  the  time  of  Moses  the  Moabites  had  a  king^ 
and  the  institution  was  eyen  then  an  old  one.  The  capitals 
of  the  kingdom  were  Ar-Moab  and  Kir-Moab,  south  from, 
the  Amon ;  these  were  not^  howeTer,  the  constant  residences 
of  the  kingly  who  continued  to  lire  in  their  native  places, 
as,  for  example,  Mesha  in  Dibon.  DoubUess  there  were 
changes  of  dynasty,  and  traces  exist  of  a  powerful  aristocracy 
(Ariele  Moab ;  2  Sam.  xxiii  20). 

The  land  of  the  Moabitee,  the  BalkA*  is  bounded  north- 
ward and  southward  by  Mount  Oilead  and  Wadi  IrA^ 
westward  and  eastward  by  the  Dead  Sea  and  the  Wilder- 
ness ;  it  is  divided  into  two  portions  by  the  deep  bed  of 
the  Amon,  that  to  the  north  being  the  more  level  (Mish6r\ 
and  that  to  the  south  being  more  broken  up,  and  oonsti- 
tuting  the  proper  stronghold  of  the  nation.  The  soil  is 
peculiarly  adapted  for  shcop-f arming  (2  Kings  lii)  and  the 
culture  of  the  vine  (Isa.  zvL).^ 

The  historical  importance  of  the  Moabites  lies  wholly  in 
their  contact  with  Israel,  and  we  have  no  knowledge  of 
them  apart  from  this.  After  the  Israelites  had  quitted 
Elgypt  and  passed  a  nomadic  life  for  about  a  generation  in 
the  neighbourhood  of  Kadeah,  they  migrated  thenco,  ctill 
under  Uio  Ic&derehip  of  Mosoa,  into  northern  Moab,  dis- 
possessing the  Amorites,  who  had  made  themselves  masters 
of  that  district.  The  interval  from  Eadeeh  to  the  Amon 
could  be  passed  only  by  a  good  understanding  with  Edom, 
Moab,  and  Ammon, — a  proof  that  the  ethnical  relationships, 
which  at  a  later  period  were  expressed  only  in  legend,  were 
at  that  time  still  living  and  practical  In  all  probability 
the  Moabites  colled  the  Israelites  to  their  aid ;  they  were 
not  as  yet  aware  that  this  little  pastoral  people  was  des- 
tined one  day  to  become  to  them  a  greater  danger  than 
the  Oanaanites  by  whom  they  were  threatened  at  the 
moment' 

As  the  story  of  Balaam  indicates,  the  Moabites  would 
willingly  have  been  rid  of  (heir  cousins  after  their  service 
had  been  rendered,  but  were  unable  to  prevent  them  from 
settling  in  the  land  of  Sihon.  The  migration  of  the  tribes 
ol  Israel  into  Western  Palestine,  however,  and  the  dissolu- 
tion of  their  warlike  confederation  coon  afterwards  made  a 
restoration  of  the  old  frontiers  possible.  If  King  Sglon 
took  tribute  of  Beigamin  at  Jericho,  the  territory  between 
Amon  and  Jordan  must  also  have  been  cubjeot  to  him,  and 

^  Him*  dou  not  imdi  to  1uit«  boaa  sbj  dlfftnnco  In  tills  respeok 
bttvMB  ihs  northern  and  tontbsrn  portions;  Instssd  of  Heahbon, 
ttbmsh,  tad  JsAScr  {Ics.  ztI),  ths  poot  H&tlm  of  Ts77^  s  Uttls  befors 
UohsmiDod,  nsmes  Us&b  snd  Zosr  as  ihs  cktof  vino  osatrss  (Til^dt, 
tr.  »77,  1»V 

'  Ths  fsota  sa  s  vbols  srs  Indnbltsbls ;  It  cannot  bs  sa  InTsntlon 
that  ths  loutlftea  uttlcd  ftnt  In  Kadssh,  then  in  northern  Uoab,  and 
thsnos  psMsd  Into  Paleatlns  pK»p«r.  Ths  only  donbtiU  point  Is 
whsthsr  ths  song  la  Num.  xxL  27  ifg.  Is  contsmporsry  sridsnes 
of  Ihcss  sTsntSi  It  Is  certainly  not  a  tatfuj,  but  It  Is  a  qnss- 
UoB  vhsthsr  It  rsally  refen  to  ths  dsstmotlon  of  ths  kingdom  of  the 
Amorltos  at  Hesbbon.     This  rsfsrsnos  rssts  sntlrsly  npoa  ths  voids 

pTTD  ^HDK  ^{xk,  vhich  might  Tsry  vsll  bs  omitted  ss  s  mors  glose^ 
In  vhlsh  CMS  ths  song  vonld  naturally  bs  nndststood  ss  dtrooted  sgalnst 
ths  HoaUtss  thsmeelTss  ;  It  Is  In  tbU  Isst  ssnss  that  It  Is  taken  by  ths 
aathor  of  Jsr.  xWtlL  (Comp.  E  lleysr  In  8tads*s  ZeUaehr,  /.  A  Tlieht 
ll'isamseA..  1881,  p.  1S9  e^^. )  As  Israel  got  the  better  of  the  Amorftes 
on  ths  plain  of  Moab,  to  did  HsHad  king  of  ths  Edomltes  Tsnqnlsb  ths 
If  Idlsanss  OB  ths  "  flsld  '  of  Moab  (Gen.  zzztL  85) ;  this  took  plsos 
In  Gideon's  ttm^  ss  is  borne  out  by  the  fkot  thst  botveen  Badad  and 
the  dovnfall  of  the  ancient  Edomlte  monareby,  i.*.  to  the  period  of 
David,  there  vers  four  refining  prlnoesi  Confused  reoollections  of  s 
tDrmsr  asttlsmsnt  of  the  lltd^esftee  la  northern  tfoab  sre  ssen  In 


Reuben  musl  even  then  have  lost  his  land,  or  at  least  his 
liberty.  It  would  appear  that  the  Moabites  next  extended 
their  attacks  to  Mount  Gilead,  giving  their  support  to  the 
Ammonites,  who,  during  the  period  of  the  Judges,  were  its 
leading  assaHanta  8o  close  was  the  oonnenon  between 
Moab  and  Ammon  that  the  boundary  between  them  vanishes 
for  the  narrators  (Judges  zt) 

Gilead  was  delivered  from  the  Ammonites  by  Saul,  wbo 
at  the  same  time  waged  a  succesaf  ul  war  against  Moab ;  the 
fact  is  lightly  touched  upon  in  1  Bam.  ziv  47.  as  if  this 
were  a  matter  of  course.  The  establishment  of  the  mon- 
archy necessarily  mvolved  Israel  in  feuds  with  its  neighbours 
and  kin.  The  Moabites  being  the  enemies  of  the  Israelite 
kingdom,  David  naturally  sent  his  people  for  shelter  thither 
when  he  had  brokqn  with  Saul ;  the  incident  is  precisely 
analogous  to  what  happened  when  ho  himself  at  a  later 
period  took  refuge  from  Saul's  persecution*  in  Philistine 
territory,  and  needs  no  explanation  from  the  book  of  Ruth. 
As  soon*  as  he  ceased  to  be  the  king's  enemy  by  himself 
becoming  king;  his  relations  with  Moab  became  precisely 
those  of  his  predecessor  The  war  in  which  apparently 
casual  eircumstanoea  involved  him  with  Hanun  ben  Kahaah 
of  Ammon  reaUy  arose  out  of  larger  causes,  and  thus  spread 
to  Mcab  and  Edom  as  well  The  end  of  it  was  that  all 
the  three  Hebrew  nationalities  were  incorporated  with  the 
kingdom  of  Israel ;  the  youngest  brother  eclipsed  and  sub- 
dued his  seniors,  as  Balaam  had  foreseen.  Through  the 
work  of  Saul  and  David  the  political  system  of  Pidestine 
wcs  dto^ther  changed :  the  smaller  peoples  were  no  longer 
a  match  for  Israel,  which  established  a  decisive  preponder- 
ance, and  transformed  what  had  hitherto  been  Jealousy  on 
the  part  of  Moab  and  Ammon  as  well  as  of  Edom  into 
bitter  hatred  ;  this  hatred  did  not  cease  even  after  nothing 
but  a  roligious  shadow  remained  of  what  had  once  been  the 
politicsl  supremacy  of  the  people  of  JehovaL 

The  ctru^le  with  Ammon  which  David  began  ultimately 
assumed  larger  dimensions,  and  brought  the  Aramaeans 
also  into  the  field  against  him.  He  was  successful,  indeed, 
against  them  also,  and  destroyed  their  most  powerful 
kingdom ;  but  after  his  death  they  recovered  themselves, 
and  pressed  steadily  on  from  the  borders  of  the  wilderness 
towards  the  sea ;  at  their  head  were  those  kings  of  Damascus 
who  had  established  themselves  on  the  ruins  of  Zoba.  In 
presence  of  these  eneml^  the  already  fading  distinction 
between  the  ruling  and  the  subject  nationality  within  the 
kingdom  of  Israel  now  completely  disappeared ;  and  even 
towards  the  Canaanites  outside  the  relations  of  the  kings 
became  friendly.  It  is  in  one  instance  expressly  stated 
that  the  common  danger  threatening  from  the  East  had 
to  do  with  this  (2  Sam.  viil  9  cqq.).  But,  conversely,  it 
was  natural  that  Ammon  and  Moab  should  make  common 
cause  with  the  Arameans ;  cuch  an  attitude  was  suggested 
by  geographical  position  and  old  connexions,  but  above 
aU  by  their  helpless  fuiy  against  Israel  Both  nationalities 
must  have  succeeded  in  emancipating  themselyes  very  soon 
after  David*s  death,  and  only  now  and  then  was  some  strong 
king  of  Israel  able  again  to  impose  the  yoke  for  a  time,  not 
upon  the  Ammonites  indeed,  but  upon  Moab.  The  first  to  do 
so  was  Omri,  who  garrisoned  a  number  of  their  towns  and 
compelled  the  king  to  acknowledge  Israel's  suzerainty  by 
a  yearly  tribute  of  sheep, — a  state  of  matters  which  con- 
tinued until  the  death  of  Ahab  ben  Omri  But  when  that 
brave  king  fell  in  battle  with  the  Aramssans  at  Ramoth 
Gilead  (about  850  B.C.),  Mesha  of  Dibon,  then  the  ruler 
of  Moab,  seised  the  favourable  opportunity  to  make  him- 
self and  his  people  independent.  In  his  famous  inscription 
he  tells  how,  through  the  wrath  of  Chemosh,  the  land  had 
fallen  into  the  enemy's  power  and  endured  forty  yean  of 
slavery,  and  how  by  the  grace  of  Chemoih  the  yoke  is  now 
broken  and  the  Israelites  ignominiously  driven  off.     la 
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(he  ^ible-  we  find  only  tHe  ^eurt  etatement  tluit  Moftb 
rebelled  against  Israel  after  the  death  of  Ahab.(2  Kings  i,); 
on  the  other  hand,  there  is  a  full  narrative  of  a  later  attempt 
on  the  part'  of  Joram  ben  Ahab  to  bring  Meaha  again 
into  sabjection-Htn  attempt  Which  promised  very  well  at 
firet^  but  -nltimately  failed  completely.  J^oram's  invaaion 
took  place  not  from  the  north  but  (probably  very  unex- 
pectedly to  the  enemy)  from  the  frontier  ol  Edom  over 
the  Wadi  1-AhM ;  he  marched  through  Judah  and  Edom, 
and  the  jdnga'of  thoee  countries  served  as  auxiliaries. 
He  defeated  a  Moabite  army  on  the  frontier,\penetrated 
into  the  country  and  kid  it  waste ;  he  laid  siege  to  the 
fortress  of  Kir-Moab  so  closely  as  to  reduce  it  to  great 
stiaits.  But  these  straits  seenr  to  have  filled  the  besieged 
with  a  desperate  courage,  for  the  fortunes  of- war  suddenly 
changed.  The  Israelites  were  compelled  to  retire  home- 
ward, a  great  wrath  (of  Jehovah)  having  come  upon  them, 
that  is,  a  severe  disaster  hav^g  befallen  them,  which  is 
not  described,  but,  from  the  nature  of  the  case,  must  have 
been  a  sudden  surprise  and  defeat  by  the  enemy.^ 

As  the  Moabites  owed  their  liberation  from  Israelite 
supremacy  to  the  battle  of  Kamah — ^that  is,  to  the 
Arameans — we  accordingly  find  them  (as  well  as  the 
Ammonites)  afterwards  always  seconding  the  Aramieans  in. 
continual  border  warfare  against  Gilead,  in  which  they 
took  cruel  revenge  on  the  Israelites.  With  what  bitterness 
the  latter  in  consequence  were  wont  to  speak  of  their 
hostile  kinsfolk  can  be  gathered  from  Oeiu  xix.  30  tqq, — 
the  oiie  trace  of  open  maUce  in  the  story  of  the  patriarchs, 
and  all  the  more  striking  as  it  occurs  in  a  xuurative  of 
ivhich  Lot  is  the  hero  and.sain^  which  therefore  in  its 
present  form  is  of  Moabite  oi:igin,  although  perhaps  it  has 
a  still  older  Caiiaanite  nucleus.  Of  these  border  wars 
we  learn  but  little,  although  from  casi^d  notices  it  can  be 
seen  (2  Kings  xiii.  20;  Amos  L  13;  comp.  2  Kings  v. 
2)  that  they  wero  long  kept  up,  although  not  quite 
uninterruptedly.  But  when  at  length  the  danger  from 
the  Aranueans  was  removed  for  Israel  by  the  inter- 
vention of  the  Assyrians,  the  hour  of  Moab's  subjection 
fdso  came ;  Jerobofun  II.  extended  his  frontier  over  the 
eastern  territory,  as  far  as  to  the  brook  of  the  willows 
<Wadi  '1-A^).  (Perhaps  the  song  of  Num.  xxi  ^7  iqq, 
has  reference  to  these  events.)  A  vivid  picture  of  the 
confusion  and  anguish  then  prevalent  in  Mdab  has  been 
preserved  to  us  in  the  ancient  prophecy  of  Isa.  xv.,  xvi, 
which  indeed  would  have  greater  historical  value  if  we 
were  able  to  tell  precisely  what  in  it  depicts  the  present, 
and  what  is  prediction  of  the  future.^ 

This  utterance  of  an  older  prophet  was  repeated  some 


^  Th«  namtiTe  of  MeahA  in  hli  inaeription  has,  strange  to'tay,  not 
tufraquently  btMn  ngaxded  a«  parallel  with  2.  Kings  iiL,  and  the  con- 
fusion  been  dziwn  that  the  Biblical  narrative  completely  inverts  the 
true  state  of  the  case,— it  is  dif&cnlt  to  see  for  what  motives,  for  there 
is  no  braggadocio  in  8  Kings  ilL  Bat'  it  is  perfectly  clear  that  the 
narratiTe  of  2  Kings  iiL  presupposes'  the  revolt  of  Meaha  as  an  old 
ftffair;  while,  on  the  other  hand,  Mesha*s  story  on  the  stele  in  the 
Lonvre  is  a  narrative  of  this  very  revolt  and  its  immediate  consequences ; 
it  is  accordingly  to  be  regarded  as  parallel  with  2  Kings  L  1.  EUsha's 
nflracle  in  Wadi  'l-Ahsd  (2  Kings  iii.  16)  u  explained  by  the  locality  ; 
Ahsi  means  a  sandy  ground  with  moist  subsoil,  where,  by  digging 
trenches,  water  is  always  obtainable.  The  (probably  compulsory)  par- 
ticipation of  the  king  of  Edom  in  Joram*s  expedition  against  Moab 
may  perhaps  be  brought  into  connexion  ^ith  the  fact  that  the  Hoabites 
Vnmed  to  lime  the  bones  of  a  king  of  Edom  (Amos  il  1). 

'  In  Isa.  XV.  xvL  it  is  presupposed  that  the  attack  upon  Koab  has 
been  made  from  the  north,  at  a  time  when  Jttdah>.  is  a  eomparatively 
powerful  kingdom,  exercising  sovereignty  ovef  Edom  afsc'  and  in  a 
poeition  to  afford  shelter  to  the  ftfjLtive  HoaUtee,  thus  not  being 
Itself  at  war  with  them.  These  marks  taken  together  can  c  nly  apply 
to  the  period  of  Jeroboam  IT.  and  I/yziah.  Hitzig  will  ha  re  it  that 
-Jonah  ben  Amittal  wroU  Isa.  xv.  xvi  ;  but  according  to  9  Kings  xiv/ 
IS  thai  prophet  preached  prosperity  to  Jeroboam,  and  not.  disaster 
tothsMeabtte*. 


de^ennia.  later  by  ^0  prophit^Isaiah,  with  the  addition  of 
a/clause  adi&ptingt  it  to  his 'time,'  to' the.  effect  that  the 
Assyrians  would  carry  out  in  all  its  fulness  the  hitherto 
impcirfectly-executed  threat.  The  Assyrians  actually  sub- 
jugated the  Moabites,  as  well  as  the  other  small  peoples  of 
that  region ;  but  the  blow  was  apparently  not  so  gnve  as 
Isaiah  had  predicted.  They  lay  more  out  of  the  way  than 
theij;  western  neighbours,  and  perhaps  their  resistalioe  to 
the  scourge  of  Ood  Was  not  so  obstinate  aJB  to  demand  the 
sharpest  measures.  What  made  it  all  the  easier  for  them 
to  reconcile  themselves  to  the  iiew  situation  was  the  fact 
that  the  Israelites  suffered  much  more  severely  than  they. 
From  these  their  deadly  enemies  they  wero  henceforth  for 
ever  free.  They  did  not  on  that  account,  however,  give  up 
their  old  hatred,  but  merely  transferred  it  from  Inael  to 
Judah.  The  poUticai  annihilation  of  the  nation  only  inten- 
sified in  Jerusalem  the  belief  in  its  religious  prerogative,  and 
against  this  belief  the  hostility  of  neighbours  was  aroused 
moro  keenly  than-  ever.  The  deepest  offence  at  the  reli- 
gious exclusiveness  of  /the  people  of  Judsa,  which  then 
first  began  to  manifest  itself,  was,  as  is  easily  understood, 
taken  by  their  nearest  relatives,  Edom  and  Moab.  They 
gave  terrible  expression  to  their  feelings  when  the  Chair 
dseans  urged  them  on  like  uncaged  beasts  of  prey  against 
the  robelUous  Jews ;  and  they  joined  loudly  in  the  general 
choros  of  malignant  joy  which  was  raised  over  the  burning 
of  the  temple  and  the  ruin  of  the  holy  city.' 

"  Because  Moab  saith :  Behold  the  fiouse  of  Judah  is 
like  all  the  other  nations,  theref  oro  do  I  open  his  land  to 
the  Bne  Kedem,*'  says  iJie  prophet  Ezekiel  (xxv.  8  aqq,). 
His  threat  against  ib»  Moabites  as  weU  as  against  the 
Edomites  and  Anunxmites  is  that  they  shall  fall  before^the 
approach  of  the  desert  tribes.  .Probably  in  his  day -the 
tide  of  Arabian  invasion  wafe  already  slowly  rising;  and 
of  course  it  had  first  to  overtake  the  lands  situated  on  the 
desert  border.  At  all  events  the  Arab  immigration  into 
this  quarter  began  at  an  earlier  date  than  is  usually 
supposed ;  it  continued  for  centuries,  ^d  was  so  gradutd 
that  the  provionsly  -  introduced  ^Aranueizing  procesa 
could  quietly  go  on  alongside  of  it.  The  Edomites  gave 
way  beforo  the  pressuro  of  the  land-hungry  nomads,  and 
settled  in  the  desolate  country  of  Judah ;  the'  childron  of 
Lot,  on  the  other  hand,  appear  to  have  amalgamated  with 
them, — ^the  Ammonites  maintaining  their  individuality 
longer  than  the  Moabites,  who  soon  entirely  disappeared. 

Israel  and  Moab  had  a  common  origin,  and  iJieir  early 
liistory  waa  .similar.  The  people  of  Jehovah  6n  the  one 
hand,  the  people  of  Chemoeh  on  tHe  other,  had  the  same 
idea  of  the  Godhead  as  head  of  the  nation,  and  a.  like 
patriotism  derived  from  religious  belief, — a  patriotism 
capable  of  extraordinary  'efforts,  apd  which  has  had  no 
parallel  in  the  West  either  in  ancient  or  in  modem  times. 
The  mechanism  of  the  theocracy  also  had  much  that  was 
common  to  both  nations  (  in  both  the  king  figures  as  the 
deity's  representative,  priests  and  prophets  as .  the  organs 
through  whom  he^  makes  his  communications.  But,  with 
all  tlus  similarity,  how  different  were  the  ultimate  fates 
of  the  two!  The  history  of  the  one  loses  itself  obscurely 
and  fruitlessly  in  the  sand;  that  of  the  other  issues  in 
eternity.  One  reason  for  the  difference  (which,  strangely 
enough,  seems  to  have  been  felt  not  'by  the  Israelites  alone 
but  by  the  Moabites'  also)  la  obvious.  Israel  received  no 
gentle  treatment  at  the  handA  of 'the  world;  it  had  to  carry 
on  a  continiial  conflict  with  foreign  influences  and  hostile 


*  ^ph.  il.  B  tq.;  2  Kings  xxi  v.  2,  and  Jer.xiL  9  tqq.;  TSuHC  xxv. 
'8  s^.  -  U  need  hardl^  be  said  that  the  Moabites  aharAd  th«  fate  of  all 
the  Palestinian  peo}>les  ^hen  supremacy  passed  tc6m  the  Assyrians 
V>  thb  Chaldnans,  and  that^  notwithstanding  their  hatred  oTthe  .'Jews, 
they  had  no  difficulty  in  oeeking  sUianoee  with  them,- when  oooasions 
aroee  on  which  the^  ootdd  be  made  nsefU  (Jer.  xzrii.'  $)• 
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powen  ;*'  and  this  perpetual  straggle  with  gods  and  men 
was  not  profitless,  although  the  external  catastrophe  was 
ineTitable.  Moab  meantime  remained  settled  on  his  lees, 
and  was  not  emptied  from  yessel  to  vessel  (Jer.  zlTiii  11), 
and  corruption  and  decay  were  the  result.  This  explana- 
tion, however,  does  not  carry  us  far,  for  other  peoples  with 
fortunes  as  rude  as  those  of  Israel  have  yet  failed  to 
attain  historical  importance,  but  have  simply  disappeared. 
The  service  the  prophets  rendered  at  a  critical  time,  by 
raising  the  faith  of  Israel  from  the  temporal  to  the  eternal 
sphere,  has  already  been  spoken  of  in  the  article  Israel. 

iSburcM.— The  Old  Testftment  (Ruth  snd  Chroniclefl,  hoirever, 
boinff  of  no  historical  yrotth.  in  this  connexion),  and  the  inscription 
of  Mesha,  on  the  stone  of  Dibon,  discovered  in  1868,  and  now  in 
the  Louvre.  The  Berlin  Moabitica  are  valueless, — Schlottmann 
himself,  the  unshaken  champion  of  their  genuineness,  conceding 
that  thej  are  mere  scribbling,  and  do  not  even  form  words,  much 
less  sentences.  /  The  literature  of  the  subject  is  to  be  found  in  the 
commentaries  on  the  Old  Testament  books,  and  in  those  on  the 
iascription  of  Mesha.  (J.  WE.) 

MO'ALLAKAT.  AUMo'dllaJcdt  is  the  title  of  a  group 
of  seven  longish  Arabic  poems,  which  have  come  down  to 
us  from  the  time  before  Islam.  The  name  signifies  "  the 
suspended."  (pi),  the  traditional  explanation  being  that 
these  poems  were  hung  up  by  the  Arabs  on  or  in  the 
Ka*ba  at  Mecca.  The  oldest  passage  known  to  the  writer 
where  this  is  stated  occurs  in  the  *Ikd  of  the  Spanish  Arab, 
Ibn  'Abd-Rabbih  (a.d.  861-940),  Btildk  ed.  vol.  iii.  p.  116 
sq.  We  read  there  :  "  The  Arabs  had  such  an  interest  in 
poetry,  and  valued  it  so  highly,  that  they  took  seven  long 
pieces  selected  from  the  ancient  poetry,  wrote  them  in  gold 
on  rolls  (?)  of  Optic  cloth,  and  hung  them  up  (^allahat) 
on  the  curtains  which  covered  the  Ka*ba.  Hence  we  speak 
of  *  the  golden  poem  of  Amraalkais,'  '  the  golden  poem  of 
Zohair.'  The  number  of  the  golden  poems  is  seven ;  they 
are  also  called  '  the  suspended '  (ai-Mo'allakdt).**  Similar 
statements  are  frequent  in  later  Arabic  works.  But  against 
this  we  have  the  testimony  of  a  contemporary  of  Ibn  *Abd- 
Rabbih,  the  grammarian  Nahh&s  (ob.  a.d.  949),  who  says 
in  his  commentary  on  the  Mo*allalF&t :  "As  for  the  assertion 
that  they  were  hung  up  in  [sic]  the  Ka*ba,  it  is  not  known 
to  any  of  those  who  have  handed  down  ancient  poems."  ^ 
This  cautious  scholar  is  unquestionably  right  in  rejecting 
a  story  so  utterly  unauthenticated.  The  customs  ^of  the 
Arabs  before  Mohammed  are  pretty  accurately  known  to 
us ;  we'have  also  a  mass  of  information  about  the  afiairs 
of  Mecca  at  the  time  when  the  Prophet  arose;  but  no  trace 
of  this  ^  or  anything  like  it  is  found  in  really  good  and 
ancient  authorities.  We  hear,  indeed,  of  a  Meccan  hanging 
up  a  spoil  of  battle  on  the  Ka*ba  (Ibn  Hishim,  ed.  Wiis- 
tenfeld,  p.  431).  Less  credible  is  the  story  of  an  important 
document  being  deposited  in  that  sanctuary,  for  this  looks 
like  an  instance  of  later  usages  being  transferred  to  pre- 
Islamic  times.  But  at  all  events  this  is  quite  a  different 
thing  from  the  hanging  up  of  poetical  manuscripts.  To 
account  for  the  disappearance  of  the  Mo*allakAt  from  the 
Ka*ba  we  are  told,  in  a  passage  of  late  origin  (De  Sacy, 
Chrestom,y  iL  480),  that  tiiey  were  taken  down  at  the  cap- 
ture of  Mecca  by  the  Prophet.  But  in  that  case  we  should 
expect  some  hint  of  the  occurrence  in  the  circumstantial 
biographies  of  the  Prophet,  and  in  the  works  on  the  history 
of  Mecca ;  and  we  find  no  such  thing.  Tliat  long  poems 
were  written  at  all  at  that  remote  period  is  improbable  in 
the  extreme.  All  that  we  know  of  the  diffusion  of  Arabic 
poetry,  even  up  to  a  time  when  the  art  of  writing  had 
become  far  more  general  than  it  was  before  the  spread  of 
Islam,  points  exclusively  to  cral  tradition.  Moreover,  it 
is  quite  inconceivable  that  there  should  have  been  either  a 
guild  or  a  private  individual  of  such  acknowledged  taste. 


1  Ernst  FrankeU  An-Kdhhd^  Oommtnimr  mw  Jiu*aUaM  da  Imruul- 
gaif^tHalle,  1876),  p.  vitt. 


or  of  such  influence,  as  to  bring  about  a  oonsenraa  of 
opinion  in  favour  of  certain  poems.     Think  of  the  mortal 
offence  which  the  canonization  of  one  poet  must  have  giten 
to  his  rivals  and  their  tribes  I     It  was  quite  another  thing 
for  an  individual  to  give  his  own  private  estimate  of  the 
respective  merits  of  two  poets  who  had  appealed  to  him  aa 
umpire ;  or  for  a  number  of  poets  to  appear  at  large  gather- 
ings, such  as  the  fair  of  'Okkz,  as  candidates  for  the  place 
of  honour  in  the  estimation  of  the  throng  which  listened 
to  their  recitations.     In  short,  this  legend,  so  often  retailed 
by  later  Arabs,  and  still  more  frequently  by  Europeans, 
must  be  entirely  rejected.'    The  story  is  a  pure  fabrication 
based  on  the  name  *'  suspended."    The  word  was  taken  in 
its  literal  sense;  and  as  these  poems  were  imdonbtedl^ 
prized  above  all  others  in  after  times,  the  same  opinion 
was  attributed  to  "  the  [andentl  Arabs,"  who  were  sap- 
posed  to  ^ve  given  effect  to  their  verdict  in  the  waj 
already  described.      A  somewhat .  simpler  version,   also 
given  by  Nah^is  in  the  passage  already  cited,  is  as  follows : 
*'  Most  of  the  Arabs  were-accustomed  to  meet  at  X)kic  and 
recite-  verses ;  then  if  the  king  was  pleased  with  any  poem, 
he  said,  *Hang  it  up,  and  preserve  it  among  my  treasures.'  * 
But,  not  to  mention  other  difficulties,  there  was  no  king' of 
all  the  Arabs ;  and  it  is  hardly  probable  that  any  Arabian 
king  attended  the  fair  at  'OkAz.     The  story  that  the  poems 
were  written  in  gold  <has  evidently  originated  in  the  name 
''the  golden  ^ms"  (literally  "the  gilded"),  a  figurative  ex- 
pression for  excellence.   We  must  interpret  the  designation 
''suspended"  on  the  same  principle.     In  all  probability  it 
means  those  (poems)  which  have  been  raised,  on  account  of 
their  value,  to  a  specially  honourable  position.-    Another 
derivative  of  the  same  root  is  *ilk,  "  precious  thing." 

The  selection  of  these  seven  poems  can  scarcely  have 
been  the  work  of  the  ancient  Arabs  at  alL  It  is  much 
more  likely  that  we  owe  it  to  some  connoisseur  of  a  later 
date.  Now  Nahhibi  says  expressly  in  the  same  passage : 
"The  true  view  of  the  matter  is  this:  when  Hamm&d 
arr&wiya  (Hammid  the  Rhapsodist)  saw  how  little  men  . 
cared  for  poetry,  he.  OQllected  these  seven  pieces,  urged 
people  to  study  them,  and  said  to  them :  '  These  are  the 
[poems]  of  renown.' "  And  this  agrees  with  all  our  other 
information.  Hamm&d  (who  lived  in  the  first  three  quar- 
ters of  the  8th  century  ▲.]>.)  was  perhaps  of  all  men  the 
one  who  knew  most  Arabic  poetry  by  heart  The  recita- 
tion of  poems  was  his  profession.  To  such  a  rhapsodist 
the  task  of  selection  is  in  every  way  appropriate ;  and  it 
may  be  assumed  that  he  is  responsible  also  for  the  some- 
what fantastic  title  of  "  the  suspended." 

The  collection  of  HammAd  appears  to  have  consisted  of 
the  same  seven  poems  which  are  found  in  our  modem 
editions,  composed  respectively  by  Amraalkais,  T^rafa, 
Zohair,  Labid,  'Antara,  *Amr  ibn  Kolthlhn,  and  QArith 
ibn  Hilliza.  .  These  are  enumerated  both  by  Ibn  *Abd- 
Rabbih,  and,  on  the  authority  of  the  older  philologists,  by 
Nahh&s ;  and  all  subsequent  commentators  seem  to  follow 
them.  We  have,  however,  evidence  of  the  existence,  at 
a  very  early  period,  of  a  slightly  different  arrangement 
Two  of  the  foremost  authorities  in  Arabic  poetry  are  Abi& 
*Obaida  and  Mofaddal, — men  who  for  care  and  accuracy 
in  preserving  the  genuine  text  were  far  ahead  of  their  much 
older  contemporary  Hammid.  Both  of  these  inserted  a 
poem  by  Ndbigha  and  one  by  A*sh&  in  place  of  those  of 
'Antara  and  HArith ; '  and,  if  our  informant  has  expressed 

*  Doubts  had  already  been  expressed  by  Tarious  scholsTs,  when 
llengstenbcrg— rigid  oonserrative  as  be  was  in  theology — openly 
challenged  it ;  and  since  then  it  has  been  controverted  at  length  in 
Ntildeke*s  BeitrAge  mr  Kenntniu  der  PoesU  der  alten  Araber  (Han- 
over, 1864),  p.  zvii.  »gq.  Onr  highest  authority  on  Arabic  poetry. 
Professor  Ahlwordt,  concurs  in  this  conclusion  ;  see  his  BemerhmgtM 
9ber  di4  Aeehth^it  der  alien  arabUehen  OediehU  (18721,  p.  25  ig. 

*  The  passage  is  cited  by  Nbldeke,  BeUr^ffc,  p.  xz.  sj. 
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bimialf  eonectly,  they  nho  called  tjue  modified  ooQectioa 
Mo^aUakdi.  Hofaddal  employe  be^dea,  the  names  "the 
flOTen  long  tpoenu]''  and  "the  necklacea^*  .Thia  last  be- 
came afterwarda  a  common  title  for  the  floven  poema. 
The  oompariaon  of  aongs  to  stringa  of  pearla  is  a  veiy  apt 
one^  from  the  nature  of  the  A^bie  poein,  composed  as  it 
ia  of  separate  loosely-oonnected  parta.  Hence  it  became 
so  popular,  that  eyen  in  ordinary  prose  to  apeak  in  rhyth- 
mical, form  ia  ca&ed  simply  nofBi, "to  atring  pearls." 
Hofaddal  expressly  <^ppoaea  the.Tiew  of  .those  who  didnot 
acknowledge  the  pr&«mipenoe  of  the  asren  poets  selected 
by  him.  -  This  appears  to  ^  an  atikack  on  T^^l«mi^/^  for 
ipchiding  in  Jiia  oolleotion  the  worka  of-  two  men  who  for 
poetic  fame  conli  owtainly.  ncTer  enter  the  Bsta  with 
NibiglM  aiid  A'abi.  It  ia  prima  fade  more  likely  that  a 
latflflc  wiiter  alionld  ka  v%  rsplaoed  Uie  leas  famona  poets  by 
tboaa  who'were  mdrarffJly  placed  i^  the  first  tank,  than 
1^  ssTKk  Perhapa  another  fact  is  of  aome  importance 
hera.  Qammdd,  a  Faraian  by  descent,  waa  a  client  of  the 
Arab  tribe^  Bakr  ibn  W4iL  In  the  heathen  period  this 
Uibe  waa  much  at  war  with  the  closely .  related  tribe 
Taghlib.  How  of  all  Arabic  poema  none  waa  more  famoua 
than  that  in  which  *Amr  ibn  Kolth^m .  celebratea  in 
glowing  terma  the  •  praisea .  of  his  tribe  TaghliK  II, 
therefore^  -ffamThiUi'a  coUeotion  embraced  this  poem,  it  waa 
▼ery  natocid  for  him  to  gratify  hia  patrona  the  Bakrf tes 
by  placing  akmgside  of  it  that  of  QAritk-^  Bakrite  and 
contemporary  of  *Amr-r-wh6re  he  extols  hia  own  tribe  and 
aaaaOs  the  Ta^^bitea  with  bitter  socm.  8aoh  conaiderfr- 
tions  did  not  afiect  AM  "Obaida  and  Mofa^^aU 

The  authority  of  these  men  has  so  far  prevailed  that 
the  poems  of  their  favourites  Nibigha  and  A*shA  often 
appear  in  the  mi^usoripta,  not  indeed  instead  of  those  of 
'Antara  and  ^Arlth,  but  after  the  ojther  seven.  Thus  we 
Sopietimea  read*  of  fitiM  Mo'aDakAt.  The  first  author  in' 
whom  the  writer  has  observed  this  b  the  great  philosophic 
historian  Ibn  Khaldtbi  (a.b.  133^1406);  he  mentions 
instead  of  QArith*the  far  more  celebrated  *AIkama; 
whether  relying  on  ancient  authority,  or  by.  an  oversight, 
we  cannot  teH  In  an  excellent  tolloctiou  of  forty-nine 
k>ng  poema  by  Ab4  2^aid  al-]^oraal\(  (date  unknown) 
Mofad^il's" seven  poets  appear  in  the  first  class,  "the 
necklaces;*  but  Nibigha  and  A'shA  are  each-  represented 
by  a  different  piece  fr6m  that  usually  reckoned  among  the 
Mo*anak4t  By  thia  ^tor* '  the  name  "  goldei^^  poems,'" 
whicU^  as  we  have  seen,  sometiines  occurs  as  a  synonym  of 
*"  Ho'allakAt;''.  is  applied  to  aeven  quite  distinct  songs.^ 
This  uncertainty  as  to  «the  aelectioa  and  the  titles  may 
serve  as  an  additional  proof  ihat  the*  **  suspension,'  on  the 
Ka*ba  ot  anywhere  else,  is  a  fable. 

The-  lives  of  these  seven  i(or  nine)  poets  were  spread 
over  a  period  of  more  than  a  hundred  years..  The  earliest 
of  them,  according  to  the  common  and  probably  correct 
opinion,  was  Axsaalkaib  (proi^ounced  also  Imroolkais, 
Imraalkai^  Ac),  recarded  by  many  as  the  most  illustrious 
of 'Arabian  poetn  His  exact  date  cannot  be  determined ; 
but  pro^bly  the  beat  part  bf  hia  career  fell  within  -  the 
fii«(  half  of  the  6th  century,  ^e  was  a  scion  of  the  royal 
house  of  the  tribe  Klnda,  which  lost  all .  its  power  at  the 
death  of  King  ^Arith.ibn  *Amr  in  th^  year  6.29.^  The 
poet'a  royal  father,  ^oJr,  by  some  accounts  a  son  of  this 
^&rith,  was  killed  by  Bedouins.  The  son  led  an  adven- 
turous life  as  a  refugee,  now  with  one  tribe,  now  with 
another,  and  appears  to  have  died  young  The.  ane6dotes 
related  o^  him — which,  however,  are  very  untrustworthy 
in  det^ — as  well  aa  hia  poems,  imply  that  the  glorious 


'  Bee  NtOddce,  BfUrdg*,  p.  zzL,  aad  the  ostslogue  of  the  Arabio 
oodd.  fan  the  Brtiieh  Hiueiun,  pw  480  tqg, 

*  Bes  fdbar\*§  Oe$ohiehU  dtr  Pttmr  uni  Aradtt  •  .  •  «iirNM  «ps 
Tk.  2f9U^  (U74«D»  W9),  f,  171. 


memory  of  his  house  and  the  hatred  it  inspired  were  stiU 
comparatively  fresh,  and  therefore  recent 

liie  Mo'allaka  of  'AacB.  hurls'  defiance  against  the  king 
of  Qlra,  'Amr  son  of  Htmdhir,  who  reigned  from  the 
summer  of  604  till  568  oc  569,  and  waa  literwarda  ikdn 
by  our  poet.'  This  prince!  is  alao  addressed  by  HixiTH  in 
hia  Ifo'allaka.  Of  Ta&afa,  who  is  riaid  to  have  attained 
no  great  age,  a  few  sattrioal  verses  have  been  preserved, 
directed  i^^nst  thia  same  king.  This  agreea  wkh  the 
fact  that  a  grandson  of  the  Eais  ibn  Eh&lid,  mentioned  as 
a  rich  and  influential  man  in  Tarafa's  3f o*allaka  ^v.  80  or 
81)^  figured  at  the  time  of  the  battle  of  DhA  fAr^  m  which 
the  tribe  Bakr  routed  a  Persian  army.  This  battle  faDa 
between  a.d.  604  and  610  (Ndldeke's  T<if>^  p.  311). 

The  Mo*allaka  of  *Aiitaxa  and  that  of  Zohaib  oontain 
alluaiona  to  the  feuda  of  the  kindred  tribes  'Aba  and 
Dhcbyin.  .  Famous  as  these  contests  were^  their  time  cannot 
be  ascertained.  But  the  date  of  the  two  poets  can  be  approxi- 
mately determined  from  other  data.  Ka,\  son  of  Zohair, 
composed  fifbt  a  aatir^  and  then,  in  the  year  630,  a  eulogy 
on  the  Prophet ;  another  son,  Bojair,  had  begun,  some- 
what sooner,  to  celebrate  Mohammed.  *Antara  kifled  the 
grandfather  of  the  ^naf  ibn  Kaia  who  disd  at  an  advanced 
age  in  a.i>.  686. or  687 ;  he  outlived  'AbdalUh  ibn  Simma, 
whoae  brother  Doraid  was.a  very  old  man  when  he  fell  in 
battle  againat  the  Prophet  (early  in  a.d.  630) ;  and  he  had 
communications  with  Ward,  whose  son,  the  poet  'Orwaymay 
perhaps  have  survived  the  flight  of  Mohanmied  to  Medina 
From  all  these  indications  we  inay  place  the  productive 
period  of  both  poets  in  the  end  of  the  6th  century.^  tThe 
historical  background  of  *Antara's  Mo'allaka  seems  to  lie 
somewhat  earlier  than  that  of  Zohair'& 

To,  the  same'  period  appears  to  belong  the  poem  of 
'AxfAMa,.  which;  as  we  have  seen,  Ibn  Khalddn  reckona 
amongst  .the  Mo*aIlakAt  This  too  is  certainly  the  date 
of  NIbioba,  who  was  one  of  the  most  distinguished  of 
Arabio  poets.  For  in  the  poem  often  reckoned  as  a 
Mo'allaka,  as  111  ihany  others,  he  addresses  liimself  to  the 
above-named  Ko*mdn,*king  of  Qira,  who  reigned  in  the 
two  last  decades  of  the  6th  century.  The  same  king  ii 
mentioned  aa  a  contemporary  in  one  of  'AJkama's  poems. 

The  poem  of  A*8h1,  which  Mofaddal  placed  among  the 
Mo'allakAt,  contains  an  allusion  to  the  battle  of  Dht  Kia 
(under  the  name  <*  Battle  of  Hinw,"  v.  63).  This  poet, 
not  less  famous  than  Ndbigha,  lived  to  compose  a  poem 
in  honour  Of  iMohammed,  and  died  not  long  before  A.D. 
630. 

LabIdIs  the  only  one  of  these  poets  who  embraced  Islam 
His  Mo*aIlaka,  however,  like  almost  all  his  other  poetica 
works,  belongs,  (o  the  pagan  period  He  u  said  to  have 
lived  till  661  or  even  later ;  certainly  it  is  trutf  of  him, 
what  iii^  asserted  with  less  likelihood  of  several  others-  of 
these  poets, 'that  he  Uved  to  a  ripe  old  age. 

We  have  already  mentioned  that  the  old  Arabic  poetry 
was  transmitted  not  by  manuscripts  but  simply  through 
oral  tradition.  Many  pieces,  especially  the  shorter  ones, 
may  have  owed  iheir  preservation  to  their  hold  on  the 
popular  memory:  But,  fortunately,  there  was  a  dass  of 
men  who  made  it  their  apeciat  business  to  learn  by  rote, 
and  ropcdt,  the  works  either  of  a  single  poet  or  of  several. 
The  poet3  themselves  used  the  services  of  such  rhapso- 
dists  (rdufUy  The  last  rspresentative  of  this  dass  is 
9ammdd,  the  man  who  formed  the  collection  of  Ma'alla- 
kit ;  but  he,  at  'the  same  time,  marks  the  transition  from 


*  See  Nflldeke's  J'aiari,  pp.  170.  172. 

^  This  evidence  might  be  eupplemented  from  a  poem  In  Zoheir'e 
name,  vlioae  entbor  descrli>e8  bimielf  aa  a  man  of  ninety  yean,  and 
In  wblcb  the  dovnfall  of  King  No'min  of  Hira  (▲.D.  601,  lee  foterl, 
p.  847)  is  epoken  of  aa  a  not  very  recent  event  But  the  genoineneea 
of  thia  poem  la  more  than  donbtfnl  (aee  Ahlwardt,  cp,  tit,  p.  Ci,  4nd  0* 
J.  LyaU  In  the  Acadtm^,  March  18,  1880,  p.  192). 
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tliA  rbapMdut  to  the  critie  and  scholar.  Kow,  when  we 
connder  that  'more  than  a  century — in  some  cases  two 
eentnriee— elapsed  before  the  poems  were  fixed  by  literary 
men,  we  mnst  be  prepared  to  find  that. they  have  not 
retained  their  original  form  unaltered.  The  most  favour- 
able opinicm  of  tibe  rhapsodista  would  require  us  to  make 
allowance  for  occasional  mistakes;  expressions  would  be 
interchanged,  the  order  of  verses  disarranged,  Jtessages 
omitted,  and  probably  portions  of  different  poems  pieced 
together.  The  loose  structure  of  the  ancient  poems  ren- 
dered them  peculiarly  liable  to  conruptions  of  this  kind. 
But  the  fact  is  that  HammAd  in  particular  dealt  in  the 
most  arbitrary  fashion  with  the  enormous  quantity  of 
poetry  which  he  professed  to  know  thoroughly.  He  is 
even  charged  with  falsifications  of  all  sorts  in  thia  depart- 
ment. Of  others,  again-r^md  notfkbly  of  the  great  philolo- 
gist EhflOaf,  *<the  Bed"— it  is  credibly  reported  that  they 
used  their  intimate  knowledge  of  the  style  and  language 
of  the  ancients  to  pass  off  whole  poekns  of  their  own 
making  as  the  productions  of  earlier  authors.  The  worst 
anticipations  are  oxdy  too  completely  confirmed  by  an 
examination  of  8u6h  pieces  as  are  still  preserved,  as  is 
shown  most  conclusively  in  Ahlwardt's  Bem^hm^en,  already 
cited.  The  sevtei  Mo*alUikit  are  indeed  fiee'  from  the  sua- 
picion  of  f orgecjr,  but  even  in  therii  veMes  are  frequently 
transposecTj  *in<all  there  are  lacunss;  and  probably  aU 
contain  versei  #hich  do  not  belong  to' them... Some  of 
theifi  hove  more  .than  one  introduction.  This  is  the  oaae 
even  "with  the  poem  of  'Amr,  although,  as  the  finest  pane- 
gyric of  .his  very  powerful  tribe^  it*  must  have,  had  a  wide 
circulation.  The  true  introduction  he^pjgji  at  v.  9 ;  before 
that  we  'find  another  which  certainly  does  not  belong  to 
this  poem,  and  can  hardly  be  the  work  of  the  same  poet 
*Amr  lited  in  the  desert  regions  near  the  lower  Euphntes, 
under  the  Persian  dominion ;  whereas  the  author  of  v.  8 
boasts  of  his  carousals  in  several  parts  of.  Boman  Syria, 
and  in  v.  1  lie  speaks  of  drinking  wine  from  a  place  in 
Korthem  Syria.  It  is  evident  that  all  attempts  to  restore 
the  original  order,  to  fill  up  blanks,  or  to  remove  interpola- 
tions^  can  only  be  carried  to  a  <;ertain  degree  of  probability 
at  the  best ;  there  must  always  be  a  Isj^  ^subjective  de- 
ment in:  judgments  on  points  of  the  kind.  Still  less  can 
we  hope  to  discover  and  rectify,  the  min<v  changes,  in  single 
expressions  or  grammatical  forms,  which  the  text  may  have 
uxidergone  before  it  was  fixed' in.  writing.  It  may  be  re- 
marked in  this  connexion  that  where  any  ancient  song  has 
been  transmitted  through  two  different.grammatical  schools 
it  generally  appears  in  two  conoderably  divergent  forms, 
each  having-  been  taken  down -from  the  1^  of  a  separate 
riwl  Of  secondary  ^importance  .are  the  errors  due  to 
later  eopyiists.  06nsidenJ)le  as  these  often  are^  we  are^  at 
least  in  many  cases,  better  able  to  covrect  them. 

Even  the  masters  of  old  Arabian  poetry  do  not  exhibit 
such  characteristic  differences  in  their  general  nuuxner  and 
style  as  to  leave  in  the  mind  a  dear  idea  of  their  Indivi- 
duality. A  few  distinct  poetic  types  emerge,  bnt  the  great 
minority  of  these  poets  present  a  somewhat  monotonous 
aspect  to  the  Western  scholar.  Who  indeed  can  at  beet  have 
but  a  very  imperfect  feeling  for  mumeet  of  style  in  this  fiddl 
But  if  we  are  thus  unable  to' isolate  the  various  constituent 
parts  .of  this  poetical  literature,  and  pass  a  critical  opinion 
on  each,  We  do  get  from  this  literature^  as  a  whole,  what 
ia  of  far  greater  importance  than  an  aesthetic  estimate  of 
this  te  that  particular  poet,  vis.  a  poetic  picture  of  the 
whole  life  and  activity  of  that  remarkable  people  which, 
amid  the  endleSs  agitation  and  endless  sameness  of  its 
existence,  and  ^  in  an  extremdy  inhospitable  region,  was 
preparing  one  of  the  mightiest  revolutions  in  the  history 
of  tiie  world.  This  collective  impression  is  hardly  impaired 
by  the  involuntary  alterations  made  by  the  liwls :  nra  is 


it  greatiy  distorted^  by  the  foigen  of  the  2d  ceatmj  t^ 
Islun,  who  were  thoroughly  familiar  with  fitb  s|arit  aiad 
style  of  antiquity,  and  sddom  did  violence  to  them. 

The  critics  of  the  2d  and  dtPcentories  a.9.  nnem* 
moudy  ranked  the  poets  of  t&e  heathen  period  above 
those  of  Islam ;  and  m  that  verdidt.we  most  concur.  Tlie 
older  Modem  poets  were  for  the  most  part'  mere  Epigoni, 
content,  for  better  or  worse^  to  borrow  the  style  of  tii«ir 
pagan  predecessors.  It  is  only  natDxal,  therefore,  that  the 
Mven  best  poems  should  have  been.selected  from  the  pro- 
ductions of  heathenism.  Bnt  how  these  particular  seven 
came  to  be  fixed  upon,  it  is  difficult  to  decidei  It  is 
remarkable  that  people  ^dio  knew  thousands  of  such  poems 

*     of  five,  and  atdy 


should  have  agreed  as  to  the  sap 

.differed  about  twa  No  doubt  the  selection  was  Ipreai^ 
influenced  by  the  wideKy-estabUshed  reputation  of  certain 
poets,  like  AmraalVais,  Zohair,' and  Tanfa ;  while  in  oHier 
cases  angle  poems,  sudi  as.  that  of  'Amr,  stood  in  hi^ 
repute  for  sf^dal  reasons.  Still,  even  we^  with  a  mndi 
narrower  range  of.  sdectioiv  should  hardly  pick  oitt  then 
seven  as  the  finest  In  all  probability  onr  choice  wotiUt 
not  light  on  a  single  one  of  them.  ^  The  truth  is^  our 
esthetic  ideal  is  essentially  different  from  that-  of-  thoae 
€M  iitierateun.  And,  while  we  may  certainly  Consider  oar 
own  taste^  formed  on  the  modd  of  the  Greeks  and  the  best 
of  the  modems^  to.be  on  the  whole  purer  than  their%  we 
must  not  forget /tiiat  they  had  the  advantage  of  perfect 
knowledge  of  the  language  and  the  subjectioatter,  and 
could  tiius^perodve  a  multitude  of  ■  beautiful  and  ddioftfes 
toudiea,' which  we  dther  miss  entirdy  or  realise  with  labo- 
rious effort  -  Tht  world  of  i\%  old  Arabian  p6et  lay  ai  lui 
infinite  remove  from  ours.  His  mental  horiaon  .was  naixow; 
but  within  that  horizon  every  minute  detafl  'iras  seised 
and  designated  with  predaon.  Among  the  nomads^  for 
example^  the  smallest  point  of  the  horpe  or  camd  thai 
the  eye  can  see  has  its  importance ;  the  language  has  pr6r 
dse  and  generally  amderstood  words  for  them  aB,  where 
ours  has  <mly  technical  terms.  It  is  the  same  with  all  Hie 
physical  properties  of  the  amimal — ^its  paoes^  etc.  Tlms^ 
when  a  poet  faithfully  described  the  exterior  and  the 
deportment  of  his  camd,  that  was  to  his  hearers— and  the 
same  is  true  of '  later  critics — a  genuine,  pleasure^  becanstt 
the  description  conveyed  to  them  a  definite  pictorial  im- 
presdon.  But  we  do  not  understand  the  details  of  the 
picture;  or,  when  at  best  .with  all  the  resources  of  tndition 
and  natiiral  history  we  have  gained  some  tolerable  compra* 
hiandon  tif  them,  the  whole  still  leaves  us  indifierent  A 
camd- to  us  js  simply  not  a  poeticsl'oljeotj  and  even' a 
hone  ceasearto  be  aesthetically  mteresting^-exeept  periu^ 
t6  a  sportsman — when  one  is  adced  to  go  over  his  points 
in  detail  For  this  reason  we  are  apt  to  find  a  great  part 
of  Tuafa's  Jlo*aDaka»  and  many  parts  of  the  poems  of 
Atnrfti^l^i^ia  vlcwed  ss  poetry,  distasteful  rather  than 
interesting.  More  attractive  are  the  descriptions  of  the 
life  and  £kbits  of  wild  animals  in  ^e  desert^  sndi  as  the 
wild  ass  and  some  spedes  of  antelope^  which  the :  "ela  are 
fond  of  introducing  (see,  e,p^  the  MoVJlaka  of  lehid). 
There  are  also  many  vivid  sketches  from  nature  to  he  met 
with, — ^nature^  of  course,  as  seen  in  the  very  n^oootoooQa 
Arabian  landscape.  Monotony,  indeed,  is  a  piedoamDai^t 
chamcteristic  of  *l<i<«  poetry.  "When  one  first  reads  poems 
where  the  bard  begins  by  shedding  tears  over  the  soiieely 
perceptible  traces  of  the  dwelling  of  hia  bdoved  m  y«ws 
gone  by,  one's  sympathy  is  aroused.  But  when  poem  after 
poem  is  found  to  commence  with  the  same  scen^  aMLpoe- 
dbly  with  almost  the  same  words,  the  emotion  is  "Of^J^ 
damped.  No  doubt  sudi  occunenoes  must  really  have 
been  very  common  in  the  nomad  life;  neverthelefiB  the 
sospidon  becomefr  at  hkst  irresistible  that  for  the  most 
part  aU  this  is  pure  fiction.    Nor  can^be  sui^  that  tbe 
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poets  are  elwayt  to  be  token  au  ttriewt  when  they  describe 
those  caroQsals,  and  other  adTentores  in  peace  and  war,  of 
which  they  love  to  boast  They  are  probably  more  serious 
in  the  nanatives  of  their  lore  experiences :  tiieee  are  often 
Tery  highly  ooloqred,  and  yet  are  always  penraded  by  a 
eertain  natural  refinement,  which  is  too  often  wanting  in  the 
later  erotio  poetry  of  the  Moslems.  But  there,  too,  our  enjoy- 
ment is  frequently  marred  by  minute  and  even  prosy  de» 
scriptiens  of  the  ji^ysical  charms  of  the  object  of  affection. . 

Ihe  lyrical  and  even  the  more  rhetorical  passages  of  the 
poems  make  in  general  a  deeper  imprestion  upon  us  than 
the  descriptive  portions^  to  which' they  owe  their  distinctive 
character,  and  which' are  often  intimately  blended  with  the 
former.  IVhen  those  old  Arabs  are  reaJly  moved  by  love, 
or  rage^  or  grie^  when  personal  or  tribal  vapity  vents  itself 
in  immoderate  boasting;  invective,  or  banter,\^then  •  they 
strike  chord^  that  thrill  our  breasts.  In  those  passages 
where  genuine  human  feeling  is  stirred,  they  also  display 
far  greater  individuality  than  in  the  more  conventionaL 
descriiptionsL  Especially  affecting  are  the  numerous  'pass-, 
ages- or  complete  poems  which  ^  mourn  over  the  beloved, 
and  venerated  dead.  Iheir  sober  practical  philosophy  too^ 
as  it  is  presented  in  the*  Mo*aIla^  of  .Zdhair  and  in  many 
of  Li^bid's  poems»  is  reall/.'impressive^ 

The  Ho'aUa^t  are  highly  eharacteristio  specimens  of  this 
poetry.  They.exhibit-nearly  all  its  merits  as  well  as  most 
of  its  defeietsL  Amongst  itpQierits  we  ought,  perhaps,  to 
include  the  unfailing  regularity  of  the  verse  Thftt  a  people 
living  vqder  such  extremely  simple  conditions  should  have 
eohi^aled  a  purely  quantitative  metre,  so  euphoniotis  and 
so  xigorously  adhered  to^  is  a  |aot  worthy  of  our  highest 
admiration.  It  is  one  evidence  of  that  sense  of  measure 
and  fixed  form  which  ii^  in  other,  directions  also,  a  marked 
feature  in  the  life  and  speech  of  the  Arabs.  The  mere  fact 
that  in  their  verses  they  give  so  much  attention  to  elegance 
of  expression  deserves  commendation.  Amongst  the  defects 
of  this  poetry  we  most  emphaain  the  lorae  .connexi6n 
between  the  separate  parts.  W4  require  a  poem,  like  any 
other  work  of  art^  to  be  a  compact  unity ;  the  Arabs  and 
many  other  Orientals  lay  all  the  stress  on  the  details.  In 
fiA  Mo'aDaka  of  Tarafa»  for  instance^  after  the  poet  hM 
^>oksn  long  enou^  about  his  beloved,  he  starts  off  in  this 
fashion :  ''But  Ibaniah  care  when  it  comes  near  with  a  * — 
she-camel  of  such  and  sneh\qualities,  and  then  proceeds 
to  give  a  descriptidn  of  his  ridhig-cameL  Equally  abrupt 
transitions  ooeur  in  almost  all  these  poems^  genercJly  more 
than  once  in  the  same  poem.  In  many  cases  a  sort  of  jmity 
is  preserved  bj  making  the  different  sections  represent  so 
many  aoenes  from  the  me  of  the  poet  or  from  the  oommon 
life  of  the  Bedonins ;  but  even  then  there'  is  something 
imsatisfaBtoiy  in  the  want  of  reial  connexion.  It  does  not 
mend  ioattets  much  when  the  poet  k^ps'up  a  merely 
mechanical  transition ;  as^  for  example,  when  he  speaks 
first  tl  his  camely  then  with  the  wohU  "it  is  as  swift  as  a 
wild  ass  which,"  Ac,  passes  to  a  description  of-  that  anima], 
and  again  prooeedv  **ok  as  swift  as  an  ostrich  which,*  kc^ 
inordsr  to  introduce  the  ostrich. 

Ihis  kk)se*  structure  of  the  poems  explabs  the  ftust  that 
from  a  very  early  period  particular  pieces  were  culled  from 
kiget  works  and  recited  by  themselves,  fat  the  town- 
Ankm  of  later  timea  this'  prooedum  was  especially  convenient^ 
For  tiiem  .the  wild  ass  or  oryx-antelope  had  little  attraction ; 
and  on  the  camel  tl\ey  bestowed  about  as*  much  notioeatf 
we  do  on  our  dray-horses  and  waggons.  But  the  love  and 
hate^'the  pride  siid  soom^  the  fierce  lust  of  revenge  and  the 
wailing  grie(  the  bravery  and  the  gaiety,  which  breathed 
through  the  old  Bedouin  songs,'  had  an  intense  fascination 
fbie  them.  We  see  that  their  attitude  towards  that  poetry 
had  in  some  degree  approximated  to  our  owp.  Hence  it  is' 
that  some  anthologies  from  the  old  poetry,  xnade  by  men 


of  learning  and  ability,  with  an  eye  to  contemporary  tastM, 
are  on  the  whole  much  more  pleasing  to  us  than  the  com- 
plete poems  themselves.  This  is  eminently  true  of  the 
excellent  collection  edited  by  AbtL  Tammdm,  himself  a  con- 
siderable poet  (first  half  of  the  9th  centuryV  under  the 
title  "  HamAsa  "  (Valour)^  This  collection,  which,  however, 
embraces  many  pieces  of  the  Moslem  period,  is  certainly 
fitted  .to  give  a  European  a  rather  too  favourable  idea7of 
ancient  Arabic  poetry.  Whoever  wishes  really  to  know 
that  poetry — and  without  this  knowledge  it  is  impossible 
to  understand  the  Arabs  themselves  or  their  language^ 
must  betake  himself  to  those  which,  like  the  Ho*alla]|:At  and 
othen^  have  been  preserved  more  or  less  in  their  integrity. 

The  lIo*aIlakAt  have  been  repeatedly  printed,  sepamtely  and 
toUectiTely,  both  in  the  Weat  and  the  Eart,  generally  with  an 
Arabic  oonuneAtary.  A  good  commentary  br  a  competent  European 
ia  a  real  desideratnm.  A  work  of-  thia  kind  would  do  more  for  the 
nnderatandinr  of  the  poema  than  any  poetical  .tranalation,  which 
mnat  alwaya'uil  in  rendering  theee  definite  concrete  exjrreeaiona  of 
the  Arabs  for  which  we  poeaeaa  neither  the  idea  nor  the  imege.  A 
tmnajation  mnat  either  be  a  menrparaphraae  or  elae  Mbatituto  loroe- 
thing  utterly  vagna.  TH.  M.) 

MOBILB,  St  oty  and  port  of  entry  of  the  bnited  States, 
the  capital  of  Mobile  county,  and,  tiiough  not  the  capital,' 
the  largest  city  of  Alabama,  lies  140  miles  east  of  Hew 
Orleans,  on  a  sandy  plain  on  the  west  bank  of  Mobile 
river,  one. of  the  arms  of  the  Alabama.  The  municipal 
boundary  includes  an  area  about  6  miles  long  by  2 
or  3  in  breadth ;  but,  excluding  the  suburban  viljas 
scattered  about  the  nearer  hills,  the  portion  occupied  by 
the  buildings  of  the  city  proper'  is  not  more  than  a  mile 
square.  ..In  the  matter  qll  pibving  and  shade  the  streets 
are  generally  good,  and  Government  Street,  especially, 
with  its  fiue  oak  trees  and.  gardens,  forms  an  attractive 
promenade  Besides  the  spacious  granite  building  erected 
in  1859  to  accommodate  the  Custom-House,  the  Post  Office, 
and  the  United  States  cotirts,  the  principal  edifices  are  the 
Koman  Catholic  cathedral  of-  the  Immaculate  Conception 
(1833),  Christ  Church  (Episeopal)  (1837),  the  aty.Hos- 
pital  (1830)^  the  United  Stotes  Marine  Hospital  (1836), 
the  Protidence  tnfirmary,  the  conjoint  market-house  and 
municipal  bqiMings,  Barton  Academy  (occupied  by  the 
high  schoolB),^and  the  Ali^Hin*^  Medical  College  (founded 
in  1859).  About  6  miles  out,. at  Spring  Hill,  is  the 
Jesuit  College  of  St  Joeeph,  established  by  Bishop  Portier 
in  1832*.  As  a  commercial  centre  .Mobile  is  in  some  re- 
spects.-yery  favourably  situate<i.  It*  is  the  only  port  of 
Ali^>iiLTni^  •.  the  estuary  on  which  it  stands  is  the  outlet  for 
several  navigable  rivers ;  and  it  is  the  seaward  terminus 
of  the  Mobile  and  Ohio  railroad^  the  Mobile  &nd  Mont' 
gomery,  an<]l  the  Grand  Trunk.  But,  on  the  other  hand, 
it  lies  25*  miles  from  the  coast ;  the  lagoon-like  bay  cat 
off  from  the  Gulf  of  Mexico  by  the  narrow  isthmus  of 
Mobile  Point  is  extremely  shallow;  and  in  1879  no  vessel 
drawing'  more  than  13  feet  could  load  and  unload  in 
the  harbour  with  safety.  Since  1827,  it  is  true,  various 
works  have  been  undeiiaken  to  improve  the  approaches : 
the  Choctaw  Pass  and  the  Dog  River  Bar,  which  *had 
formerly  a  depth.  x>f  little  more  than  5  and  8  "■  feet 
respectitely,  were  deepened  to  17  feet  by  1882; 'but 
Mol^ile  will  not  take  nmk  as  a  satisfactory  ocean  port  till 
the -scheme  (now  in  operation) .  for  constructing  a  wide 
channel  more  than  20  feet  deep  right  through  the  bay  has 
.been  fully  carried  out.  The  cost  of  the  necessary  works 
being  beyond  the  power  both  of  the  city  and  State,  Con- 
gress  has  granted  $270,000  for  the  pyrpose  of  widening 
.the  channd  to  200  feet,  and  deepening  it  to  23  feet.  A 
private  company,  established  in  1876,  has  built  a  break- 
water in  the  bay,  and  greatly  increased  the  safety  of  the 
harbour.  For  the  years  between  1855  and  1859  the 
average  value  of  exports  and  imports  was  respectively 
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|33,4U,266  tad  1711,420;  the  following  fgures  for  recent 
years  ihow  a  conaideiable  decline  on  the  total : — 


Tttn  MdiAg  la 
Jane 

Xxport^ 

Importa. 

1877 

$12,784,171 

$648,404 

1878 

»,498,806 

1,148,442 

1870 

6,219,818 

644,628 

1880 

7,188.740 

425,519 

1881 

6,695,140 

671,252 

1882 

8,258,606 

396,573 

In  cotton,  irhich.  formB  the  staple  export,  the  &llmg  off  is  par- 
tioolarly  notioeable,  632,808  balee  being  the  average  for  1855  to 
1869,  and  865,945,  892,819,  tnd  265,040  bales  the  quantities  for 
1879,  1880,  and  1881,  A  great  deal  of  what  comes  to  the  Mobile 
market  is  sent  to  New  Orleans  for  shipment^  partly  that  it  may 
obtain  a  higher  price  as  "  Orleans " .  cotton.  Lumber  sbingles, 
taipentine  and  rosbi,  fisb  and  oysters,  and  coal,  are  also  important 
items,  but  do  not  make  in  the  aggregate  so  mucb  as  half  the  value 
of  the  cotton.  Amone  the  local  industrial  establisliments  are 
seversl  spinning-mills,  breweries,  cooperages,  shipbuilding  yards, 
foundries,  and  sash  and  door  works.  The  market  gardeners  of  the 
outskirts  produce  a  large  quantity  of  cabbages,  notatoes,  water- 
melons, tomatoes,  &c.,  to  supply  the  cities  of  uie  western  and 
northern  States  (vslue  in  1879,  $112,520;  1880,  $174,488  :1£81, 
$159,706;  1882,  $887,194;  1888,  estimated  $700,000).  Though 
in  1820  it  had  no  more  than  2672  inhabitants,  MobUe  bad  31,256 
in  1880 ;  the  figures  for  the  intermediate  decades  being  8194  (1830), 
12,672  aB40),  20,615  (1850),  29,258  (1860),  and  32,034  (1870). 

Founded  as  a  fort  br  Lemoyne  d'Ibenrille  (de  BiuiTille)  in  1702, 
Mobile  continued  to  oe  the  capital  of  the  colony  of  Louisiana  till 
1728,  when  this  rank  was  transferred  to  New  Orleans.  -  The  site 
selected  by  Lemoyne  was  probably'about  20  miles  abtfve  the  pre- 
sent position,  whicb  was  first  occupied  after  the  floods  of  1711. 
By  the  Treaty  of  Paris,  1768,  Mobile  an^^  part  of  Louisiana  were 
ceded  to  Britain ;  but  in  1780  the  fort  (now  Fort  Charlotte)  was 
captured  by  the  Spanish  genersl  Galvez,  and  in  1788  it  was  reooff- 
nized  as  Spanish  uong  with  other  British  possessiolui  on  the  Gulf 
of  Mexico.  General  Wilkinson,  ex-governor  of  Louiaana,  recovered 
the  town  for  Louisiana  in  1818,  and  in  1819,  though  itsjwpulation 
did  not  exceed  2500,  it  was  incorporated  as  a  €&y.  In  1864-65 
Mobile  and  the  neighbourhood  was  the  scene  of  important  military 
tfnd  naval  engagements.  The  Confederates  had  surrounded  the  cily 
by  three  lines  of  defensive  worka^  but  the  defeat  of  their  fleet  by 
Admirsl  Farraffut^  and  the  capture  of  Fort  Morgan,  Spanish  For^ 
and  Fort  Blskdly,  led  to  its  immediate  evacuation.  As  a  municipal 
eotporation,  Mobile  had  got  into  such  finannial  diificulties  by  1879 
that  its  dij  charter  was  repealed,  and  a  board  of  commissioners 
sstablished  for  the  Uqi^dation  of  its  debt  of  $2,497,856. 

MOBIUS,  Attqttbt  FiBOiKAiffD  (1790-1^68),  astronomer 
and  mathematiciap,  was  bom  at  Schulpforta,  NoTember 
17,  1790.  At  Leipsic,  Gottingen,  and  Halle -he  studied 
for  four  years,  ultimately  devoting  himself  to  mathematics 
and  astronomy.  In  1815  he  setUed  at  Leipsic  as  privat- 
docent,  and  the  next  year  became  extraordinary  professor 
of  astronomy  in  connexion  with  the  university.  Later 
he  was  chosen  director  of  the  university  observatory, 
which  was  erected  (1818-21)  under  hea  superintendence. 
In  1844  he  was  elected  ordinary  professor  of  higher 
mechanics  and  astronomy,  a  position  which  he  held  till 
his  death,  September  26,  1868.  His  doctor's  dissertation, 
D0  ,eompuUmdi$  ooeuUoHon^uB  Jixarum,  per  pUmeUu 
(Leipsic,  1815X  established  his  ifeputation'as  a  theorotical 
astronomer.  Die  ffaupUHUe  der  Atinmomie  (1836),  Die 
SUmaUe  der  Mechanik  dee  Himmde  (1843),  may  be  noted 
amongst  his  other  purely  astronomical  publications.  Of 
more  general  interest,  however,  are  his  labours  in  pure 
mathematics,  which  appear  for  the  most  part  in  Crdle's 
Jounud  from  1828  to  1858.  These  papers  are  chiefly 
geometrical,  many  of  them  bjing  developments  and  appli- 
cations of  the  methods  laid  down  in  his  great  work,  Der 
Barycei^iriaehe  Caletd  (Leipsic,  1827),  which,  as  the  name 
impUes,  is  based  upon  the  inroperties  of  the  mean  point  or 
centre  of  mass.  Any  point  in  a  plane  (or  in  space)  can  be 
represented  as  the. mean  point  of  three  (or  four)  fixed 
pmnts  by  giving  to  these  proper  weigjhts  or  coeflicients, — 
an  obvious  principle  which  leads  in  the  hands  of  Mobius 
to  what  no  doubt  is  the  chief  novel  feature  of  the  work,  a 


system  of  homogeneous  coordinates.  Besides  this,  how- 
ever, the  work  abounds  in  suggestions  and  f oreshaddwinga 
of  some  of  the  most  striking  discoveries  in  more  recent 
times — such,  for  example,  as  are  contained  in  Grassmann'a 
AuedehnungeUhre  KD.d  Hamilton's  Quatemiant.  He  must 
be  regsjded  as  one  of  the  leaders  in  the  introduction  of 
the  powerful  methods  of  modem  geometry  that  have  been 
developed  so  extensively  of  late  by  Yon  Stahdt,  Cremona, 
and  others. 

MOOHJl,  a  town  of  Temen  on  the  coast  of  the  Red  Sea, 
in  K  long.  43"  20',  N.  lat.  13*  19'.  The  point  of  the  coast 
where  Moch4  lies  appears  t^^have.  owed  early  import- 
ance  to  its  good  anchorage,  for  the  Musa  of  the  Periplus 
(Geoff.  Or.  ifw*.,  I  273  tqq.),  a  great  seat  of  the  Bed  Sea 
trade  in  antiquity,  seems  to  be  identical  with  the  modem 
UtoA*  (Yi^t,  iv.  680;  Niebuhr,  Detc.  de  FArabie,  p.  196)^ 
a  few  miles  inland  from  Mochi.  MochA  itself  is  a  modem 
town,  whic&  rose  with  the  ooflfee  trade  into  short-lived  pros> 
perity.  The  French  esqpedition  of  1709  found  it  a  place  of 
some  10,000  inhabitants,  and  its  importance  had  increased 
half  a  century  later,  when  Niebuhr  visited  it.  The  chief 
trade  was  then^th  British  India.  Lord  Yalencia  in  1806 
still  found  the  town  to  present  an  imposing  aspect,  with  its 
two  castles,  minarets,  and  lofty  buildings ;  but  the  popula- 
tion had  sunk  to  5000.  The  internal  disorders  of  Arabia 
and  the  e£forts  of  Mohammed  Ali  to  make  the  coffee  trade 
again  pass  through  India  accelerated  its  fall,  and  the  place 
is  now  a  mere  village.  MochA  never  produced  coffee^  and 
lies  indeed  in  a  quite  sterile  plain ;  the  European  name  of 
MochA  coffee  is  derived  from  the  idiipment  of  coffoe  there. 
The  patron  saint.  Sheikh  Shadali,  was,  according  to  legend, 
the  founder  of  the  dty  and  father  of-  the  coffee  trade. 

MOCKING-BIBD,  or  Mook-Bibd  (as  Gharleton,  Bay, 
and  Oatesby  wrote  its  name),  the  Mimui  pdygldtue  of 
modem  ornithologists,  and  the  well-known  representative 
of  an  American  group  of  birds  usually  placed  among  the 
THB17SHB8  (?.«.)»  Twrdidm^  thou^  often  regarded  as 
forming  a  distinct  section  -of  that  Family,  differing  by 
having  the  tarsus  scutellate  in  front,  while  the  ^ical 
Thrushes  have  it  covered  by  a  single  homy  plate.  Hie 
Mocking-bird  inhabits  the  greater  part  of  the*  United 
States,  being  in  the  north  only  a  summer-visitant;  but, 
tiiough  breeding  yearly  in  New  England,  is  not  conmioii 
there^  and  migrates  to  the  south  in  winter,  passing  that 
season  in  the  Qulf  States  and  Mexioo.  It  appears  tp  be  less 
numerous  on  the  westem  side  of  the  Alleghanies,  though 
found  in  suitable  localities  across  the  continent  to  the 
Pacific  coast,  but  not  farther  northward  than  Wisconsin, 
and  it  is  said  to  be  common  in  Kansas.  Audubcm  states 
that  the  Mocking«birds  which  are  resident  all  the  year  round 
in  Louisiana  attack  their  travelled  brethren  on  the  return 
of  the  latter  from  the  north  in  autumn.  The  names  of 
the  species,  both  English  and  scientific,  have  been  bestowed 
from  its  capacity  of  successfully  imitating  the  crj  of  many 
other  birds,  to  say  nothing  of  othbr  sounds,  in  addition  to 
uttering  notes  of  its  own  which  possess  a  varied  range  and 
liquid  fuliess  of  tone  that  are  unequalled,  according  to  its 
achnirers,  even  by  those  of  the  NiOHTmaixx  {q,v.).  This 
opinion  may  perhaps  be  correct;  but,  from  the  nature 
of  the  case,  a  satisfactory  judgment  can  scarcely  be  pro- 
nounced, since  a  comparison  of  the  ,voice  of  the  two 
songsters  ccin  only  be  made  from  memory,  and  that  is  of 
course  affected  by  associations  of  ideas  which  would  pre- 
clude a  fair  estimate.  To'  hear  either  bird  at  its  best  it 
must  be  at  liberty ;  and  the  bringing  together  of  captive 
examples,  unless  it  could  be  done  with  so  many  of  each 
species  as  to  ensure  an  honest  trial,  would  be  of  little  avail 
Plain  in  plumage,  being  greyiah-brown  above  and  dull 
white  below,  wUle  its  quills  are  dingy  black,  varieg&ted 
with  white^  there  la  little  about  the  Mocking-bird's  appear- 
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ane«  bejond  its  graceful  form  to  recommend  it ;  but  the 
lively  gesticulations  it  exhibits  are  very  attractive,  and 
therein  its  European  rival  in  melody  is  far  'surpassed,  for 
tb«  cock-bird  mounts  aloft  in  rapid  circling  flight,  and, 
alighting  on  a  conspicuous  perch,  pours  forth  his  ever- 
changing  song  to  the  delight  of  all  listeners ;  while  his 
actions  in  attendance  on  his  matd  are  playfully  demonstra- 
tive, and  equally  interest  the  observer.  The  Mocking-bird 
is  mdreover  of  familiar  habits,  haunting  the  neighbourhood 
of  houses,  and  is  therefore  a  general  favourite.  The  nest 
is  placed  with  little  regard  to  concealment,  and  is  not  dis- 
tinguished by  much  care  iii  its  construction.  The  eggs, 
from  three  to  six  in  number,  are  of  a  pale  'bluish-green, 
blotched  and  spotted  with  light  yellowish-brown.  They, 
as  well  as  the  young,  are  much  sought  after  by  snakes,  but 
tEe  parents  are  often  successful  in  repelling  these  deadly 
enemies,  and  are  always  ready  to  wage  war  against  any 
intruder  on  their  precincts,  be  it  man,  cat,  or  hawk.  Their 
*ood  U  various,  consisting  of  berries,  seeds,  and  insects. 

fiome  twelve  or  fourteen  other  species  of  Mimut  huve  been  recog- 
nized, inottly  from  South  America ;  but  M.  orpkcua  seems  to  m 
commoih  to  some  of  the  Greater  Antilles,  and  il.  hilli  is  peculiar  to 
Jamaica,  irhilo  the  Bahamas  have  a  local  race  in  J/,  hahamensis. 
The  so-called  Mountain  Mocking-bird  {Oreosc(qjles  numtanus)  ia  a 
form  not  very  distant  from  Mimtu  ;  but,  according  to  Mr.  Ridgway, 
it  inhabits  exclusively  the  plains  overgrown  with  ArUmisia  of  the 
interior  tableland  of  North  America,  and  is  not  at  all  imitative  in 
its  notes,  so  tliat  it  ia  an  instance  of  a  misnomer.  Of  the  various 
other  genera  allied  to  Ifipitis,  those  known  in  the  United  States  as 
Threshers,  and  belonging  to  the  gen  as  ffarpcrhynehu» — of  which 
six  or  eiffht  species  are  found  in  North  America,  and  are  very 
Thrush-like  in  their  habits — must  be  mentioned  ;  but  there  is  only 
room  here  to  dwell  on  the  Cat-bird  {GaUowoptes  carolinensia),  which 
is  nearly  as  accomplished  an  imitator  of  sounds  as  its  more  cele- 
brated relative,  with  at  the  same  time  peculiar  notes  of  its  own, 
from  one  of  whi^h  it  has  ^^ained  its  popular  name.  The  sooty -grey 
colour  that,  deepening  mto  blackish-brown  on  the  crown  and 
quills,  pervades  the  whole  of  its  plumage — the  lower  tail-coverts, 
which  are  of  a  deep  .chestnut,  excepted — renders  it  a  Conspicuous 
object ;  and  though,  for  some  reason  or  other,  £eu:  from  being  a  * 
fiivourite,  it  ii  always  willing  when  undisturbed  to  become  intin^te 
with  men's  abodes.  It  has  a  much  wider  range  on  the  American 
continent  than  the  Mocking-bird,  and  is  one  of  the  few  species  that 
are  resident  in  Bermuda,  while  on  more  than  one  occasion  it  is 
said  to  have  appeared  in  Europe. 

The  name  Mocking-bird,  or  more  frequentlv  Mock-Nightingale, 
is  in  England  occasionally  given  to  some  of  the  Warblers  (g.v.), 
especially  the  Blackcap  {Sylvia  alricapilla\  and  the  Sedge -bird 
{Aerocephalus  sehcenobantu).  In  India  and'  Australia  the  same 
name  is  sometimes  applied  to  other  species.  (A.  N. ) 

MODENA,  one  of  the  principal  cities  of  Northern  Italy, 
formerly  the  capital  of  a  duchy,  and  still  the  chief  town 
of  a  province  and  the  seat  of  an  archbishop,  is^situated  in 
the  open  country  in  the  south  side  of  the  valley  of  the  Po,  - 
between  the  Secchia  to  the  west  and  the  Panaro  to  the  east. 
By  rail  it  is  31  miles  E.S.E.  of  Parma,  24  W.N.W.  of 
Bologna,  and  37  S.  of  Mantua.  The  observatory  stands 
135  feet  above  the  level  of  the  sea,  in  ii"  38'  52"  N.  lat. 
and  10*  55'  42"  E.  long.  Dismantled  since  1816,  and  now 
largely  converted  into  promenades,  the  fortifications  still 
give  the  city  an  irregular  pentagonal  contour,  modified  at 
the  north-west  comer  by  the  addition  of  a  citadel  also  penta- 
gonal. Within  this  circuit  there  are  various  open  areas — 
the  spacious  Piazza  d'Armi  in  froiit  of; the  citadel,  the 
public  gardens  in  the  north-east  of  the  city,  the  Piazza 
Grande  in  front  of  the  cathedral,  and  the  Piazza  Reale  to 
the  south  of  the  palace.  The  .<Emilian"VVay  crosses  obliquely 
rightthrotlgh  thcsjieart  of  the  city,  from  the  Bologna  Gate  in 
the  east  to  that  of  5ant'  Agostino  in  the  west.  Commenced 
by  the  countess  Matilda  in  1099,  after  the  designs  of 
linfranc,  and  consecrated  in  1184^- the  cathedral  (St 
Geminian's)  is  a  low  but  handsome  building,  with  a  lofty: 
crypt,  three  eastern  apses,  and  a  facade  still  preserving  some 
curious. sculpcures  of  the  12th  and  15th  centuries.  The 
bell-tower,  named  La  Ghirlandina  from  the  bronze  garland 
aurrounding  the; weathercock,  is. lined  with  whito  marble, 


and  is  315  feet  high;  in  the  basement  maybe  seen  the 
wooden  bucket  captured  by  the  Modenese  from  the  Bo^ 
lognese  in  the  affray  at  Zappolino  (1325),  and  rendered 
famous  by  Tassoni's  Secchia  Capita.  Of  the  other  churches 
in  Modena,  San  Pietro  has  terra-cottas  by  the  local  artist 
Begarelli,  and  S.  Agostino  (now  S.  Michele)  contains  the 
tomb  of  Sigonius  and  the  tombstone  of  Mm*atori.  The  old 
ducal  palace,  begun  by  Duke  Francis  I.  in  1635  from  the 
designs  of  Avanzini,  and  finished  by  Francis  Ferdinand  V., 
is  an  extensive  marble  building,  and'jiow  contains  the 
library  {Bib.  Falatina^  see  voL  xiv.  p.  530),  picture-gallery, 
and  museum.  Many  of  the  best  pictures  in  the  ducal 
collection  were  sold  in  the  18th  centurf,  and  found  their 
way  to  Dresden.  The  valuable  Muaeo  Lapidario  in  a 
building  near  Porta  Sant'  Agostino  is  well  known  to  the 


Plan  of  Modena. 

1.  M««eo  Lapidario.  I  4.  8.  Domenico.  ( T.  Cathednl. 

2.  8.  Agottlno.  8.  Boj-al  Palace.^  ^  a  C^inranile Ohlrl 
a  Academy  of  Fine  Arts.    6.  Axchbishop'i  Palace.  1 9.  Univenity. 

10.  8.  Pietro. 

classical  antiquary  through  Cavedoni's  Dichiaranone  degli 
anticJU  marmi  Modenesi  (1828),  and  the  supplements  in  the 
Memoirs  of  the  Academy,  vol.  ix.,  &c.  The  university  of 
Modena,  originally  founded  in  J 683  by  Francis  II.,  is 
mainly  a  medical  and  legal  school,  but  has  also  a  facility 
of  physical  and  mathematical  science.  It  has  about 
twenty-five  professors,  and  from  200  to  250  students ;  a 
library  of  20,000  volumes,  an  observatory,  botanical  gar- 
dens, an  ethnographical  museum,  &c.  The  old  academy 
of  the  Diwonanti,  dating  from'  1684,  .was  restored  by 
Francis. in  1814,  and  now  forms  the  flourishing  Koyal 
Academy  of  Science  and  Art  {Memoirs  since  1833) ;  and 
there  are  besides  in  the  city  an  Italian  Society  of  Science 
founded  by  Anton  Mario  Lorgna,  Hn  academy  of  fine 
arts,  a  military  college  (1859),  an  important  agricultural 
college,  and  a  lyceum  and  gymnasium,  both  named  after 
Muratori.  In  industrial  enterprise  the  3kIodenese  show  but 
little  activity,  silk  and^  linen  'goods  and  iron-wares  being 
almost  the  only  products  of  any  note.  Commerce;  is 
stimulated  by  a  good  ^josition  in  the  railway  system,  and 
by  a  canal  which  opens  a  water-way  by  the  Panaro  and 
ithe  Po  to  the  Adriatic.  The  population  of  the  city  was 
^3^,248  in  1861,  and  30,854  in  1871  ;  that  of  the  com- 
mune 55,512  in  1861,  and  58,058  in  1S81. 

The  Duchy  of  >Iodeka,  an  indei>endent  sovereign  state 
-—-^ ^^^ 
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fU52  to  1859),  ulUmately  extended  from  tbe  Po  to  the 
Mediterranean,  and  was  bounded  N.  by  Lombardy  and  the 
Papal  SUtea,  E.  by  the  Papal  States  and  Tuscany  S.  by 
Tuscany,  Sardinia,  and  the  Mediterranean,  and  W.  by 
Sardinia  and  the  duchy  of  Parma.  Its  greatest  length, 
from  Porto-Vecchio,  ^n  its  northern  frontier  towards  Man- 
tua,  to  the  outlet  of  the  Pannignola  torrent,  on  the  Sardinian 
frontier,  was  84^  miles ;  and  ite  greatest  width,  from  the 
pass  of  Calama,  on  the  Papal  and  Tuscan  frontier,  to  the 
right  bank  of  the  Enza,  on  the  frontier  of  .Parma,  was  37- 
mSes.  The  area  was  2371  square  miles,  of  which  three- 
fifths  were  mountainous;  In  1855  the  population  was 
606,159.  The  duchy  had  six  provinces — ^Modena,  Reggio, 
Quastalla,  Frignano,  Garfagnana,  MassSrCarrara. 

Modena  is  the  ancient  Matina,  which  was  annexed  by  the  Romans 
along  with  the  reat  of  the  territory  of  tlie  Boii.  In  188  B.  c.  Mutina 
became  the  teat  of  a  Roman  colony.  During  the  civil  wars  Marcus 
Brutus  held  out  within  its  walls  against  Pompeius  in  78  B.C.,  and 
ID  44  B.  a  the  place  was  defended  by  D.  Brutus  against  M.  Antony. 
The  4th  centuiy  found  Mntina  in  a  sUte  of  decay ;  the  ravaffes  of 
Attila  and  the  troubles  of  the  Lombard  period  left  it  a  ruined  city 
in  a  wasted  land.  In  the  8th  century  its  exiles  founded,  at  a  dis- 
Unoe  of  4  miles  to  the  north-west,  a  new  city,  Citti  Geminiana  (still 
represented  by  'the  Tillage  of  CittanoTa) ;  but  about  the  close  of 
the  9th  century  Modena  was*  restored  and  refortified  by  iU  bishop, 
Laedoinua.  When  it  began  to  build  iU  cathedral  (1099  a.d.)  the 
city  was  part  of  the  possessions  of  the  countess  Matilda  of  Tuscany ; 
but  when,  in  1184,  the  edifice  was  consecrated  by  Lucius  III.,  it 
\n»  a  fiee  community.  In  the  wars  between  Frederick  II.  and 
Gregory  IX.  it'sided  with  the  emperor,  though  ultimately  the  papal 
jiarty  was  strong  enough  to  introauce  confusion  into  its  policy.  In 
1288  Obizzo  d'Este  was  recoffnized  as  lord  of  the  city ;  after  the 
death  of  his  successor,  Azzo  YIII.  (1S08),  it  resumed  its  communal 
independence ;  but  by  1836  the  Este  family  was  again  in  power. 
Constituted  a  duchy  in  1452  in  farour  of  Borso  d'Este,  and  enlarged 
and  strengthened  by  Hercules  II.,  it  became  the  ducal  residence  on 
the  incorporation  of  Ferrara  with  the  States  of  the  Church  (1598).' 
Francis  L  (1629-1658)  erected  the  citadel  and  commenced  the  palace, 
which  was  laigelr  embellished  by  Francis  IL  Rinaldo  {ob.  1737) 
was  twice  driven  from  his  dty  by  French  invasion.  To  Francis  III. 
(1698-1780)  the  dty  was  indebted  for  many  of  its  public  buildings: 
Hercules  III.  (17274803)  saw  his  states  transformed  by  the  French 
into  the  Cispadine  Republic,  and,  having  refused  the  principality 
of  Breisgau  and  Ortenau,  offered  him  in  compensation  by  the  treaty 
of  Campo  Formio,  died  an  exile  at  Treviso.  His  only  daughter,  Maria 
Beatrice,  married  Ferdinand  of  Austria  (son  of  Maria  Theresa),  and 
in  1814  their  eldest  son,  Ferdinand,  received  back  the  Stati  EaUnsi. 
His  rule  was  subservient  to  Austria,  reactionary,  v^d  despotic.  On 
the  outbreak  of  the  French  Revolution  of  1830,  Francis  I V.  seemed  for 
a  time  disposed  to  encourage  the  corresponding  movement  in  Modena; 
but  no  sooner  had  the  Austrian  army  put  an  end  to  the  insurrection 
in  Central  Italy  than  he  returned  to  nis  previous  policy.  Francis 
Ferdinand  Y.',  who  succeeded  in  1846,  followed  m  the  main  his 
father's  example.  Obliged  to  leave  the  city  in  1848,  he  was  restored 
by  the  Austnans  in  1849 ;  ten  yearj  later,  on  20th  August  1859, 
the  representatives  of  the  Modenese,  under  the  direction  of  Carlo 
Farini,  declared  their  territory  part  of  the  kingdom  of  Italy,  and' 
their  decision  was  confirmed  by  the  plebiscite  of  1860.  ; 

Natives  of  Modena  are  Fallopius  the  anatomist,  Tarquiaiia 
Molza,  Sadoletius,  Si^onius,  Tassoni,  and  (Tavedoni  the  archftologist ; ' 
the  names  of  Zaccana,  Tiimboschi,  and  Muratori  are  associated  wiUi 
ito  hbrary.  Tiraboschi'a  BihlioUuea  Modtntnau,  6  vola,  contains 
an  account  of  all  the  literary  personages  of  the  duchy. 

See  Vcdrftni.  Storia  di  Mod$na,  1M« ;  Tlnboichi.  JTcm  ttoHAt  mod$futL 
1793:  ScharfeaWg,  Omk.  du  Htnoath.  Modena.  18&9;  Oreste  Rani.  ModtnH 
deacHUa,  1860',  Bantldl,  Storia  dt  Modtna;  ValdrtghL  Dia.  StorioSl^,  dttt* 
tontradt  di  Modana,  18T9-80 ;  CrMpcUant.  G«Ma  di  Mfdtna,  1879 :  Oalvaal.  Jfm. 
tor.  intomo  la  vita  di  Franmco  IF.,  4  Tola. 

MODICA,  a  city  of  Italy,,  in  the  province  of  Syracuse 
in  Sicily,  8  miles  from  the  south  coast,  on  tiie  line  of  rail- 
%vay  decreed  in  1879  between  Syracuse  and  Licat^  It 
lias  increased  its  communal  population  from  30,547  in  1861' 
to  41,231  in  1881,  and  is  a  well-built  and  flourishing  place. 
Of  note  among  the  public  buildings  are  the  old  castle  on 
the  rock,  the  mediseval  convent  of  the  Franciscans,  and. the 
churches  of  S.  Maria  del  Carmine  (1150)  and  S.  Maria  di 
Betlem — ^this  last  containing  ruins  of  the'  ancient  temple 
destroyed  by  the  earthquake  of  1693.  Hodicais  the  point 
f fom  which  the  remarkable  prehistoric  tomb  and  dwelling* 
caves  of  Yal  dlspica  are  usually  visited.  An  early  de> 
pendency  of  Syracuse,.  Motyca  or  Mutyca  was  in  Cicero's 


days  a  fairly  important  municipium.  In  modem  times  it 
was  held  as  a  countship  by  the  dukes  of  Alba.  Placido 
Carafia  has  Vritten  a  prolix  history  of  the  city,  which  may 
l>e  found  in  Grsevius,  Thet,  Ant,  et  Hist.  lial,,  voL  zii. 

HOE,  JOroen  Enoebretsen  (1813-1882),  Norwegian 
poet  and  comparative  inythologist,  was  bom  at  Hole  in 
Sigdal,  Bingerike,  Norway,  on  22d  April  1813,  and  entered 
the  university  of  Christiania  as  a  theological  student  at  the 
age  of  seventeen.  After  leaving  the  university  in  1839  he 
acted  as  tutor  in  various  schools  and  families,  and  in  1845 
was  appointed  professor  of  theology  in  the  Military  School 
of  Norway,  which  post  he  held  until  1853,  when  he  became 
resident  diaplain  in  his  native  parish  of  SigdaL  In  1863  he 
received  the  living  of  Bragermes,  Drammen ;  in  1870  that 
of  Vest  Aker,  near  Christiania;  and  in  1875  the  bishopric 
of  Christiansand,  where  he  died  on  27th  March  1882. 

Moe's  first  publication  was  a  volume  of  Norse  ''son^,  ballads, 
and  staves,"  which  appeared  in  1840 ;  it  was  followed  in  1841  by 
the  Norsk*  Folke-eventyr  rKorw<»^n  Popular  Tales),  which  he  had 
collected  along  with  his  schoolfellow  AsbjSmsen;  The  work  excited 
such  interest  as  a  contribution  to  the  study  of  comparative  myUiolo^ 
that  in  1847  he  was  sent  by  the  Government  through  Thelemark 
and  Saetersdal  to  increase  his  collection  of  stories.  The  second 
(enlarged)  edition,  with  a  preface  by  Moe,  appeared  in  1852.  In 
1851  his  I£rOnden  og  i  Tjenut  (In  the  Well  and  in  the  Tarn),  a 
delightful  collection  of  prose  stories  for  children,  appeared,  and  it 
was  followed  in  1859  bv  a  volume  of  poems  entitled  JSnlieUnJulagavt 
(A  Little  Christmas  Present).  .  In  1877  he  prepared  a  collected 
edition  of  his  works  in  two  volumes,  the  stories  ne  had  publi^dd 
along  with  Asbjbmsen  beinff  excluded.  Manv  of  the  FoUee-tveiUyr 
{Poifular  Tales  /rem  the  jS'orse)'  were  translated  by  Sir  George 
Dasent  in  1859. 

HCESIA  (in  Greek  Mysia,  or,  to  distinguish  it  from  the 
country  of  the  same  name  in  Asia,  Mysia  in  Europe),  in 
ancient  geography  the  territory  immediately  to  the  south  of 
the  Danube  corresponding  in  the  main  to  Servia  and  Bul- 
garia. It  became  a  Roman  province  between  27  B.c.  and 
6  JLD.,  j)robably  about  16  B.c.^'  In  the  time  of  Tiberius 
and  Caius  the  province  was  under  the  same  governor  with 
Macedonia  and  Achaia.  It  was  divided  by  Domitian  into 
two  provinces,  Moesia  Superior  (Servia)  and  Mcesia  Inferior 
(Bulgaria);  and  the  same  emperqr  completed  the  great 
military  road  along  the  line  of  the  Danube,  increased  the 
strength  of  the  Roman  forces  in  the  country,  and,  by  the 
conquest  of  Dacia,  saved  it  from  the  inroads  by  which  it 
had  been  harassed  from  the  time  of  Tiberius.  The  Qotha 
invaded  Moesia.  in  250- a.d^,  and  at  last,  in  395,  a  number 
of  them,  afterwards  known  as  Moesogoths,  obtained  per- 
mission to  settle  in  the  province.  •  The  Slavonians  and 
Bulgarians  appear  in  the  7th  century. 

The  boundary  between  Upper  and  Lower  Moesia  was  not  maiked. 
.  as  Ptolemy  (iii.  9, .  10)  states,  by  the  rirer  Cebrus  or  Ciabras 
'  (Cibritza  or  Zibru),.but,  as  mav  be  inferred  from  an  inscription  (6125, 
]C.  Irisar,  LaL,  vol.  iiL  2,  addUamtnta),  lay  between  Almus  (Lom) 
and  Ratiaria  (Artcher).  Upper  Moesia,  or,  as  it  was  often  called, 
Moesia  Prima,  contained  —  dingidunnm  (BelgradeX  head^uartos 
of  Legio  IV.  Flavia,  and  in  the  8d  century  a  colonia ;  Yiminadam 
(Kostolats),  headquarters  of  Leg.  YIL  Claud.,  and  designated  some- 
times municipium  JElium,  but  more  nsually  colonia  (a  rank  bestowed 
on  it  bv  Gordianus) ;  Bononla  (Widin) ;  Ratiaria,  which,  on  the  loss 
of  Dacia,  became  the  headquarters  of  Leg.  XIIL  gemina,  and 
remained  a  laroe  town  till  it  was  destroyed  by  Attila ;  Rwnwisns 
(Mostapha  Pasna  Palanka),  which  hatfumishea  inscriptions  bslong- 
ing  to  the  unidentified  Ulpiana ;  and  Naissus  (Nissa  or  Nish),  the 
birthplace  of  Constantine  the  Great  Lower  Moesia  (Moesia  Secunda) 
contained— Oeacus  (Colonia  XJlpia,  mod.  Gigen),  headquarters,  after 


loss  of  Dacia,  of  Leg.  Y.  Msced.  ;  Novse  (Sistoira),  at  alate  date  a 
camp  of  Leg.  I.  Ital,  and  afterwards  chief  seat  of  Theodorio  king 
of  the  Goths  ;  Kicopolis  ad  Istrum  (Kikup),  really  on  the  Utrus  or 
Yantra,  a  memorial  of  Titgan's  victory  over  the  Daeians ;  Pristia 
(Rustchuk),  Asamus  (NicopoU  on  the  Osma),  Darostoram  (Silistria), 
Odessus  (Varna),  Tcmi  (Kustendie),  Troasmis  (Iglitxa). 

Bm  Roesler,  JIomatiOeM  StwUsn,  1S71:  Pfttner,  Oack.  dtr  SSwk,  jraiMr> 
WionM,  1S81.  pp.  l&2Uli  BahB,lB  iMMkn  M.  4k.  dtr  ITtaL,  A.  H.  OL. 
Vienna,  1801,  p^  iSa  *< 

MOFFAT,  a  health  resort  of  some  note  in  Scotland,  is 
situated  in  Upper  Annandale,  Dumfriesshire,  occupying  an 


^  See  A.  W.  Zumpt,  O^mmtntoL  Mpigruph,,  ii.  263  sq^ 
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ikgreeftbia  position  at  tbe  iMtse  of  the  Qallow  Hill,  63  miles 
from.  Edinburgh,  and  43  milies  'from  Oetflisb  by  railway. 
The  Bpa,  which  is  14  miles  above  the  town  (525  feet 
above  sea-levelX  it  snlphareous  with  some  saline  ingre-^ 
dients,  and  is  nsed  in  gout,  rheumatism,  and  dyspepsia. 
Population  (IdSl)  2161 ;  in  the  season  about  4000. 

MOFFAT,  BoBJBBT,  D.D.  (1795-1883),  African  mission" 
ary,  was  ^m  at  Ormiaton,  Haddingtonshire,  Scotland,  on 
21st  Decemf>er,  1 795,.  of  humble  parentage,  Mofiat  learned 
the  craft  of  gardening,  but  in  1814  offered  himself  to  the 
London  Missionary  Society,  iirho^  in  1816,  sent  him  out  to 
South  Africa.  After  spending  a  ^ear  in  Namaqua  Land, 
with ,  the  powerful  and  dreaded  chief  Africaner,  whom  he 
(X>nyerted,  Mo£EiBkt  returned  to  <}ape  Town  in  1819,  and 
married  ]MQss  Mary  Smith,  a  remarkable  woman  and  most 
helpful  wife.  In  1820  Moffitt  and  Ids  wife  left  the  Gape 
and  proceeded  to  Qriqua  Town,  and  ultimately  settled  at 
Kuruman,  among  the  Bechuana^tribes  lying  to  the  west  of 
the  Yasl  rivor.  Here  he  worked  as  a  missionary  till  1870, 
when  he  reluctantly  returned  finally  to  his  native  land.  .He 
made  frequ^t  jburiieys  into  the  neighbouring  regions,  as 
far  north  as  Uiq  Matabele  country,  to  the.  south  of  the 
ZambesL  The  result^  of  these  journeys  he  communicated 
to  the  Royal  Geographical  Society  (Jotir.  J?.  G,  S.y  zxv. 
zxviiLi  and  Prde,  u.\  and  when  in  England'  in  1842  he 
published  hja  well-knOwn  Misaumary  Labourt  cmd  Soena 
in  South  Africa,  Single-handed  he  translated  the  whole 
of  thei  Bible  into  Bechuana.  While  solicitous  to  turn  the 
people  to  Christian  belief  and  practice,  Mofiiftt  was  perhaps 
the  first  to  take  a  broad  view  of  the  missionary  function, 
and  to  realise  the  importJEiinc^  of  inducing  the  savage  to 
adopt  the  arts  of  civilization.  He  himself  was  bunder, 
carpenter,  smith,  gardener,  fanner,  all  in  one^  and  by  pre- 
cept and  example  he  succeeded  in  turning  a  horde  of 
bloodthirsty'  savages  into  a  "people  appreciating  and 
cultivating  the  arts  and  habits  of  civilized  life,  with  a 
written  language  of  their  own."  Now  we  find  more  or  lees 
Christianized  commtmities  extending  from  Kuruman  to 
near  the  Zaml^esi.  Moffikt  met  with  incredible  discourage- 
ment and  dangers  at  first,  which  he  overcame  by  his  strong 
faith,  determination,  and  genial  humour.  It  was  largely 
due  to  him  that  the  work  of  Livingstone,  his  son-in-law, 
took  the  direction  which  it  did.  On  his  return  to  England, 
Mo&t  received  a  testimonial  of  about  £6000..  He  died 
fX  Leigh,  near  Tunbridge  Wells»  9th  Aug.  1883. 

See  Sctjus  and  Serviee*  in  South  jffriea,  the  Story  of  Moffaft 
Miationarif  Labcurg,  London,  1876  ;  and  publicatioiLi  of  the  London 
Uisnoiitfy  and  tho  &  and  F.  Biblf  Societies. 

MOOABOR,  or  SxHEBAH  (Berber  Tasurt),  the  most 
southern  seaport  town  on.  the  Atlantic  coast  of  Morocco, 
and  the  capital  of  the  province  of  Haha,  stands  from  10 
to  20  feet  above  high  water  on  a  projecting  ridge  of  cal- 
careous sandstone  in  31"  SO'  N.  lat  and  10*  44'  W.  long. 
In  certain  states  of  wind  and  sea  it  is  turned  almost  into 
an  island,  and  a  sea-wall  protects  the  road  to  Saffi.  The 
streets  are  regular  and,  for  a  Moorish  town,  broad  and  dean. 
Within  the  walls  there  are  three  distinct  divisions :  the 
citadels  old  and  new  with  the  government  buildings;  to 
the  north-west  the  outer  town  with  its  spacious  markets 
in  the  centre ;  and  at  the  north-west  comer  the  Mellah, 
or  Jews'  quarter.  In  the  citadels  the  houses  are  fairly 
good,  and  considerable  attention  is  paid  to  sanitary  matters. 
Water  is  brought  from  the  Kseb,*  about  11  miles  to  the 
south,  by  an  aqueduct  The  prosperity  of  Mogador  is  due 
to  its  commerce ;  only  a  few  gardens  break  the  barren- 
ness of  the  immediate  vicinity.  The  harbour  or  roadstead, 
though  apparently  protected  by  the  island  and  quarantine 
station  of  Mogador,  is  extremely  dangerous  during  Vest 
and  sonUi-west  winds.  Trade  is  carr^d  on  mainly  with 
Marseillefl^  Londoo,  Qibraltar,  and  the  Canaries,— the  prin- 


cipal exports  being  almonds,  goatskins,  gums,  olive  oil, 
and  ostrich  feathers,  and  the  principal  imports  cotton  goods 
(half  of  the  totsl)  and  tea.  The'average  value  of  the  ex- 
ports for  the  five  years  1877-1881  was  about  ^210,000,  the 
imports  rather  less.  Attention  has  been  frequently  directed 
to  the  value  of  Mogador  as  a  health  resort^  especially  for 
consumptive  patients.  The  climate  is  remarkably  steady ; 
mean  temperature  of  .the  hottest  month  71*06,  of.  coldest 
month  58-69.  The  afinuaf  nunfall  .is  only  10  or  12  inches, 
and  the  rainy  days  of  winter  and  spring  about  '28.  The 
sirocco  is  but  rarely  felt.  The  poptQarion  is  about  15,000 
(7000  Jews,' about  150  foreigners).  Jews,  Protestants, 
and  Roman  Catholics  have  reli^oud  Edifices  in  the  town. 

A  place  called  Mogador  la  znaiked  m  the  IdSl  Portalan  of  the  Lett- 
rentian  Libraiy,  and  the  niap  in  fiondiua'A  AUoi  Mihor  shows  the 
island  of  Mogador  L  DoTMgaaar ;  hot  the  oriffin  of  the  present  town 
is  much  more  recent  If  o^ulor  waa  founded  by  Saltan  Mohammed, 
and  completed  in  1770.  The  town  received  from  the  Moon*  the 
name  of  Suerah  (little  picture),  while  the  Portngnese  called  it  after 
the  ehrine  of  Sidi  Mogadnl.  which  liee  towards  the  south  half-way 
to  the  viUage  of  Diabat,  and  fonns  a  striking  landmark  for  aeameB. 
In  1844  the  citadel  was  bombarded  by  the  French. 

MOQHILEFF,  a  north-western  government  or  province 
of  the  Russian  empire,  situated  on  the  upper  Dnieper, 
between  the  provinces  of  Vitebsk  and  Smolensk  on  the 
north  and  east,.  Tchemigoff  and  Minsk  on  the  south  and 
west  In  the  north  it  is  'occupied  by  the  watershed  which 
separates  the  basins  of  the  Dwina  and  the  Dnieper,  an 
undulafihg  tract  from  650  t5  900  feet  above  the  siea-level, 
and  covered  nearly  everywhere  with  forests.  This  water- 
died  slopes  gently  to  the  south,  that  is,  to  the  valley  of 
the  Dnieper,  which. enters  the  province  from  the  jicrirthr 
east  and  flows  west  and  afterwards  due  south.  The 
southern  part  of  the  province  is  flat  and  has  much  4n  com- 
mon with  the  Polyede  of  the  province  of  Minsk ;  it  is, 
however,  more  habitable^  the  msjshee  being  less  extencive. 

The  province  is  covered  by  the  Tertiary  formation ;  Devonian 
aandatone  appeaia  in  the  north,  and  Oarboniferous  limestonee  in  the 
east  The  soil  ia  mostly  sand,  clay  (brick-day  and  potter's-day  are 
not  uncommon),  and  peat-bogs,  with  a  few  patches  of.*' black- 
earth.  "  The  climate  is  rude  and  wet,  the  average  yearly  tempera- 
ture  at  the  Gorki  meteorolo^^ical  observatory  bein^  40**4  Fshr. 
(14*'2  in  January,^ 
often  the  cause  of  ' 

inhabitants  (947,C .  -  ,^  _ 

cent),  belonging  to  the  Greek  Church ;  Jews  are  numerous  (16  per 
cent) ;  Poles,  bdonging  mostly  to  the  npbility,  make  only  8  per 
cent,  of  the  population.  Amculture  is  the  chief  occupation; 
nearly  one  half  (46  per  cent)  of  the  sur&ce  of  the  province  is  under 
crop ;  but,  except  dter  unusually  mod  harvests,  corn  i«  imported, 
chiefly  by  the  navigable  channda  of  the  Dnieper  and  ^zh.  Ihere 
are  many  distilleries  on  the  esUtes  of  landowners,  and  wme-spint 
is  exported.  The  hemp  culture  is  imporUnt ;  hemp  and,  hemp- 
seed  oil  sie  exported  to  Riga.  The  province  has  one  large  naper* 
mill,  a  few  iron  and  copper  works,  and  minor  manulwturea 

The  province  of  Moghileff  is  divided  into  •!•▼«»  districts,  MUi 
the  chief  towns:  MogkUeff  (40,600  inhabitante),  Chausy  (4200), 
Tdierikoff  (8900),  Gomd  (18.080),  Gorki,  formerly  tiie  "^t  of  « 
agricultund  instituto  (6060),  Klimovichi  (4000),  Mstidavl .  (6700), 
arsha  (6860),  Kogacheflf  (7760),  Staivi  Bykhoflf  (6200).  and  Svenno 
(2560).  Of  about  80  other  municipal  towns,  y®  »*«•  .Bhkloff 
(18,000  inhabitanto),  Dubrovka  (7005),  Kricheff  (4000). 

This  province  was  inhabited  in  the  10th  century  by  the  arlvlcU 
and  Radimiohi  In  the  14th  century  it  became  part  of  Lithuania 
and  afterwards  of  Poland.     Russia  annexed  it  in  1772. 

MooHUJBFT  OH  THE  Dniepbb,  a  town  of  Russia,  ^^P^^ 
of  the  province  of  same  name.  It  is  situated  on  both 
banks  of  the  Dnieper,  40  miles  south  of  the  Orsha  station 
of  the  railway  between  Moscow  and  Warsaw.  A  railway 
along  the  Dnieper  will  soon  bring  Moghileff  into  railway 
communication,  with  these  capitals.  .     . ,..       *  «. 

MoAileff  is  mentioned  for  the  first  time  in^  the  ^^^^ 
as  a  Sependency  of  the  Vitebsk,  or  of  the  MeUsUvl  V^^^ 
At  tiie^gflinlng  of  the  16tii  century  it  be<ame  »•  7«»^ 
property  of  the  folidi  kings.  But  it  was  ^^^^^^^SK^ 
Le&iJ  by  Russians,  who  attedted  it  ^  .^JV/^  *J* 
16th  century,  or  by  Cossscks,  who  ^,«»d«^,*\^^SuiS 
the  17th  century  ito  inhabitants  who^donged  *•  .^heGwekOiur^ 
suffered  much  from  the  psrswmtions  of  the-  Union.     In  i«&* 
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it  wmndewd  to  RumU,  bttt  in  IMl  th«  Ki»Ua  garrison  vas 
mamacnd  by  ♦h«  mhAWtaate.  In  tlw  18tli  centory  it  to  token 
MTenl  timeJ  by  Bumum  and  hj  Swedea,  and  in  1708  Peter  I, 
mdend  it  to  be  dertrored  by  flw.  It  waa  annexed  to  Rnwia  in 
177S,  Of  40, 600  inhabitonto  two-thlrda  are  Jewa  and  the  lemainder 
'VVHiito-Boaaiana,  vitb  a  few  Polea  (2600).  Ita  mannikctnrea  are 
without  importance  ;  but  one  branch  of  trade,  namaly,  the  prepa- 
ration of  ■kini,  haa  maintained  itaelf  for  many  oentnriea.  The 
commerce  ia  moatlrin  the  handa  of  Jewa  s  oom,  lalt;  aunr,  and 
fiah  are  brought  from  the  south,  whilat  akina  and  manufaotured 
ware  imported  from  Germany  (partly  by  amugglara)  ara  sent  to  th» 
aouthem  proTinoea. 

MOOHILEFFoH  thb  Dki«stwi(  J/o*tf  or),  a  district  town* 
of  Rnsda,  aituated  in  the  province  of  Podolia,  on  the  left 
bank  of  the  Dniester,  87  m^es  east-south-eaat  of  Kamenete- 
Podolak,  and  43  miles  from  the  Zhmerinka  railway  Junc- 
tion. It  has  1^,200  inhabitants,  nearly  one-half  of  whom 
are  Jews ;  the  remainder  are  Little  HnasianB,  Poles  (15(X)), 
and  a  few  Armenians.  The  Little-Rnssian  inhabitants  of 
Moghileff  carry  on  agriculture,  -gardening,  wine,  and  mul- 
berry culture.  The  Jews  and  Armenians  are  engaged  in  - 
a  brisk  trade  with  Odessa,  to  which  they  send  com,  wine, 
ppirits,  and  timber,  floated  down  from  Galicia,  as  well  as 
with  the  interior,  to  which  they  send  manufactured  war  «« 
imported  from  Austria. 

Moghilefl^  named  In  honour  of  the  lipldavian  hoepodar  Uohila, 
waa  Iminded  by  Count  Potocki  about  the  end  of  the  10th  century. 
Owing  to  ito  situation  on  the  highway  from  Moldavia  to  the  Ukraine,., 
at  the  paasagB  aorpM  the  Dnkper,  it  developed  rapidlr.  Por  more 
than  160  yeara  it'  waa  diaputed  br  the  CoMacka,  tne  Polea,  and  the 
Tnrka.  It  remained  in  the  hanoa  of  the  Polea,  and  wu  annexed 
to  Russia  hi  1795.  The  Crown  purchased  it  from  Count  Potocki 
in  1806. 

MOGILAS,  Pbtbus  (e,  1600-1647),  metropolitan  of 
KiefF  from  1682,  belonged  to  a  noble  Wallachian  family, 
and  was  bom  about  the  year  1600.  He  studied  for  some 
time  at  the  uniyersity  of  Paris,  and  first  became  a  monk 
in  1620.  He  was  the  author  of  a  Cateehitm  (Kieff,  1645) 
and  other  minor  works,  btt  is  principally  celebrated  for 
the  Orthodox  Con/euion^  drawn  up  at  his  instance  by  the 
abbot  Koaslowaki  of  Kiefl^  approyed  at  a  proTincial  synod 
in  1640,  and  accepted  by  the  patriarchs  of  Constantinople^ 
Jerusalem,  Alexandria,  and  Antioch  in  1642-3,  and.  by 
the  synod  of  Jerusalem  in  1672.  See  Gbxsk  CfiUBCH, 
vol  zi  p.  108. 

There  are  numeroua  editions  of  the  Oo^utUm  in  Ruaaian  ;  it  has 
been  edited  ^  Greek  and  Latin  by  Panagfotea  (Amaterdam,  1002). 
by  Hofinann  (Lelpaio,  .1605),  and  by  Kmmel  (Jena,  1848),  and 
there  ia  a  Garman  tranalation  by  Frjaoh  (Frankfort,  1727). 

MOOUL^  or  MnoHjii^  J4«,  the  Arabic  and  Persian 
form  of  the  word  Mongol,  usually  applied  to  the  If  ongol 
empire  in  India.     See-lHDLi,  voL  xii  p.  793  iqq^ 

2iOHA.CS,  a  n^arket  town  in  the  Trans-Danubian  county 
of  Baranya,  Hungary;  stands  on  the  right  bank  of  the  west 
arm  6f  1ihe  Danube,  25  miles  east-south-east  of  P4cs  (Fiinf- 
iirchen),  with  which  it  is  connected  by  railway,  46*  68'  K. 
Jat.,  18  37'  £.  long.  At  MohAcs  therd  are  seyeral  churches 
and  schools  belonging  both'  to  the  Roman  Catholics  and 
the  Oalyinists,  also  the  summer  palace  of  the  bishop-  of 
P^  a  monastery,  an  old  castle,  and  a  station  for  steamers 
plying  on  the  Danube^  by  which  means  a  considegrable 
commerce  in  wine  fmd  the  agricultural  produce  ^of  the 
neighbourhood  is  carried  on  ipith  Budapest  and  Vienna. 
Not  far  from  Moh^cs  are  coal  mines(,  and  the  town  is  an 
important  coal  depart  of  the  Danubian  Bieam  Navigation 
Company.  The  population  in 'l880was  12,047  (Magyar^ 
Serbs,  and  Germans). 

Two  great  battlea  fought  hi  the  yidnity  of  the  town  mark  the 
oommencemont  and  close  of  the  Turkish  dominion  in'  Hungary. 
In.the  flrat,  29th  Auffuat  1526,  the  Hungarian  army  under  L6uia 
n.jnja  annihiUted  by  the  Ottoman  forcee  led  by  SoUihan  the 
Majrtljoant  (see  yoL  xii  p.  889).  In  the  aeoou^  12th  August 
1M7,  the  AuBtriana  under  Charlea  of  Lorraine  gained  a  great  and 
S!!S?^  J5.**''1®T«  *^«  Turka,  whoea  power  waa  afterwards  stiU 
wrthsr  broken  by  Pxinoa  Sugone  of  flatoy. 


MOHAIR  IS  tlie  wooOy  hair  of  a  yariety  c€  the  ooaomis 
or  domestic  goat  inhabiting  the  regions  of  Asiatic  Tmker, 
of  which  Angora  is  the  centre^  whence  the  aniniA]  is  known 
as  the  Angora  Gkiat  (see  Ooat,  yoL  z.  p.  708).  Qost'i 
hair  has  been  known  and  used  as  a  textile  material  in  ^ 
East  from  the  most  remote  periods ;  bat  neither  the  Angcn 
goat  nor  its  wool  was  known  In  Westenk  Europe'  tiU,*  a 
1655,  the  animal  was  described  by  the  nataraliat'Toiime> 
fort.  That  textures  of  mobatr  were  In  use  in  England 
early  in  the  18th  century  Is  obyious  from  Pope's  allaaioa  }— 

'*  And,  when  ahe  aeea  her  friend  in  deep  daspah; 
Obaoyea  how  mn^h  .a  ohlnta  axoeods  mohaJz.  * 
Owing;  howeyer,  to  the  Jealous  restriet&pus  of  the  Tnrki^ 
power,  it  was  not  till  1820  that  mohair  became  a  Rgular 
article  of  import  into  the  United  Kingdom.-  In  that  year 
a  few  bales  came  into  the  market  •  but  so  little  was  the 
material  appreciated  that  it  only  realised  lOd.  per  ft.  Is 
1870  ayerage  mohair  fleece  was  seDlng  at  fiye  times  that 
price.  From  the  small  beginning  of  1830*  the  importi 
gradually  waxed,  and  the  trade  reoeiyed  a  yery  oonader- 
able  impetus  through  the  introduction  in  1836,  by  Titia 
Salt^  of  the  analogous  fibre  alpaca,  llie  increadng  demaad 
for  and  yalue  of  mohair  early  stimulated  endeaTours  to 
Acclimatise  the  Angora  goat  in  other  regione;  but  tfl 
European  attempts  haye  failed,  owing  to  humid  and  on* 
genial  dimates.  In  1849  a  flock  was  t8;ken  by  Dr  h  P. 
Dayis  to  the  United'  States  of  America^  and  sinoe  that 
time  many  fresh  drafts  haye  been  obtained  and  distributed 
to  Virginia  and  yarious  Southern  States,  and  to  Calif  onus 
and  Oregon  In.  the  trest.  In  these  high  and  dry  regioos 
the  goats  thriye;  and  the  flocks  in  the  Western  ^tsi 
now  number  .many  thousands.  The  Angora,  goat  has  sbo 
been  introduced  into  the  Cape  of  Qood  Hope  Irith  mdbk 
success.  The  first  importation  of  mohair  fix>m  the  Caps, 
made  in  1862,  amounted  to  1036  lb ;  and  liow  about  an^ 
tenth  of  the  total  British  supply  ii^recefyed*  from  that 
source^  Mohair  has  also  been  receiyed  in  KngUnd  frao 
goats  reared  successfully  in  Fiji,  where  they  '^ere  first  is- 
troduced  in  1874,  and  there  are  also  thriyin^  flooks'  is 
Australia. 

The  trade  in  mohair  between  Asia  Minor  and  wtem  Soropi  ii 
controlled  in  Constantinople.     There  upwards  of  trrenty  raristiei 
of  fleeces  are  distinguished  sooording  to  the  looaJitiea  of  their  no- 
duotion,  the  richest  and  most  lustrous  qualities  beix^  producsd  h. 
hilly  and  forest  r^ona,  whils  the  fleeces  from  Uu   omn  plains  sn 
comparatiyely  kempy,  oo^tfse,   and  cottony.     From  tba  Laka  Tis 
dlatriot  on  the  eaatem  borders  of  Aaiatio  Turkey  a  distinct  vA 
inferior  yariety  of  wool  is  obtained.     It  ia  known  in  Oommeroe  si 
Tan  n\ohair,  aifd  consists,  p  the  extent  of  about  70  per  cont,  of  tUv 
wool  ftlightly.streake4  with  Uaok,  with  80  per  cent  of  oolQured  ml 
and  black  wooL  .  At  Konleh  in  iOis  sdtith,  alao^  •sn  inferior  mohiir 
known  as.  Pelotons  ia  produced,  80  per  cent  of  which  is  black  ss4 
red,  and  the  remainder  white.     The   ayerage  weight  of  an  An^ 
ffoat  floeOe  i*  from  6  to  0  lb.     The  finest  qualitr  of  w«dl  U  obt»in«I 
from  the  first^lip^  which  isinade  in  the  eooond  ycax^of  the  snimsL 
She-goata  yield  tha  best  wool,   after  which  come  wothen,  while 
the,  rams  ^ye  the  coarsest  .fleeoca.     Angora  mohair  is  a  briUiaat 
white  lustrous  fibre, 'elastio  and  wiry  In  character  and  devoid  d 
felting  propeftiea.     it  attalna  tiie  length  af  four  or  fire  inohes,  bet 
the  long  fibre  ia  mize^  with  an  undergrowth  of  shorter  wool,  whici 
in  the  sjAnning  prooev  is'combed  out  as  "  noils  '  lor  ssparsis  we. 
It  U  a  materiaTof  enormous  durability,  and,  owing  to  its  rsmarkabb 
ehMticity,  it  Is  especially  fitted  fbr  working  into- long  pQed^brica. 
«aoh  aDi  pluah  and  imitation  i^ira,  or  for  use  in  braids  snd  bindisA 
and  in  Imot  and  other  laq^     It  la  larsoly  used  for  making  Utrecbt 
yelyet  or  furniture  plush  for  the  upholstarinff  of  railway  eamsgw, 
&0.,  a  trade  centred  at'Amiena.     In  the  making  \if  imitation  mI- 
skins,  and  imitation  bcayer,  otter,  chinchilla,  and  'other  fiin,  ssd 
for  carriage  run  generally,  mohair  ia  eztonsiyely  employed.    Usa; 
dress  iabrics  of  mixod  mphair  sad  alpaca,  cotton,  or  silk  ars  ^P 
manufactured  ;  but  with  changes  in  iaahion  such  materials  are  toit' 
st4ntly  dian^ring  in  style,  composition,  and  nam&     Hohair  js  i^ 
used  ror  making  certain  ^ualitiea  of  lace,  and  an  imitation  of  ostrich 
feathers  for  use  as  tamming  haa  b^n  made  ;from  the  flbrai    Th« 
importa  oi  mohair  into  the  United  Kingdom  during  1S89  amounttd 
to  18,859,771  Ib^  yilued  at  £1, 488,C8i,  tt  quantity  largely  in  ttCM 
of  tho  imports  of  any  preyioua  year.  ^^  ^ 
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MOHAMMEDANISM 


UNDm  ibis  head  ib  given  the  history  of  Mohammed  and 
his  inooeaBon  to  the  fall  of  the  Eastern  Oaliphate,  with  a 
sketch -of  the  institutions  and  dvilization  of  the  Moslem 
empire  and  an  account  of  the  Koran*     The  later  history 


must  be  sought  under  the  names  of  indiyidual  countries  and 
dynasties.  What  falls  to  be  said  of  the  social'and  religious 
aspects  of  Islam  in  modem  times  will  be  given  under  the 
two  great  divisions  of  SuirinTES  and  SBfiTES. 


PART  L— MOHAMMED  AND  THE  FIRST  FOUR  CALIPHS. 


MOHAMMED^  or  MAHOMET,  the  founder  of  Islam, 
first  appears  in  the  full  light  of  history  with  his 
Flight  to  Medina  (The  Hyra),  a.d.  622 ;  and  this  date, 
not  that  of  his  birth,  has  been  fittingly  chosen  as  the 
epoch  of  the  Moslem  Era.  The  bestattested  tradition* 
places  his 'first  appearance  as  a  prophet  in  Mecca  some, 
twelve  years  earlier  (circa  610).  He  was  then  forty  years 
old :  the  forty  must  be  taken  as  a  round  number,  but  as 
such  is  doubtless  trustworthy.  Thus  the  birth  of.  Moham- 
med falls  about  570  ▲.!>. :  it  is  said  to  have  fallen  in  the 
year  when  AbrahA,  the  Abyssinian  viceroy  of  Temen,  made 
the. expedition  against  Mecca»  mentioned  in  the  Koran, 
when  the  Arabs  first  saw  the  elephant  and  first  suffered 
from  smallpox.' 

At  the  time  of  Mohammed's  birth  and  youth,  nothing 
seemed  less  Ukely^than  that  the  Arabs  should  presently 
make  their  tritmiphal  entrance  into  the^  history  of  the 
world  as  victors  over  the  Greeks  and  Persians.  Nowhere 
in  the  Peninsula  was  there  an  independent  state  of  any 
considerable  poww  and  importance.  At  the  beginning  of 
the  6th  century  indeed  the  princes  of  Kinda  had  attempted 
to  form  a  national  kingdom,  uniting  iu  pcurticular  the 
tribes  of  central  Arabia ;  but  this  kingdom  was  nothing 
more  than  an  epic  prelude  to  the  true  history  of  the  A^abs, 
which  begins  with  Islam.  After  the  fall  of  the.  Kindite 
dynasty,  the  old-anarchy  reigned  again  among  the  nomads 
of  the  Nejd  and  the  QUis)  in  all -other  quarters  Greek  or 
Persian  influence  predominated,  extending  from  the  frontier 
deep  into  the  interior  by  the  aid  of  two  vassal  states — ^the 
kingdom  of  the  Ghsssanids  in  the  QaurAn  under  Greek 
suzerainty,  and  tiutt  of  the  Lakhmids  in  Hira  and  Anbir 
under  the  Pendan  empire.  The  antagonism  between  By- 
santium  and  Ctenphon  was  reflected  in  the  feuds  of  these 
Arab  lordships;  but  indeed  the  rivalry  of  Greek  and  Persian 
exercised  its  influence  even  on  the  distant  South  of  the 
Peninsula.  Urged  on  by  the  Greeks,  the  Abyssinians  had 
overthrown. the  Christian-hating  realm  of  the  Him3rarite8, 
the  sunken  remnant  of  the  ancient  might  of  the  Sabaeans 
(a.d.  j526),  the  Persians  had  helped  a  native  prince  again 
to  expel  the  Christians  {circa  570),  and-  sincer  then  the 
Persians  had  retained  a  footing  in  the  land.  Toward  the 
cloee  of  the  6th  century,  their  direct  and  indirect  influence 


1  Tlie  name  Mohftmiiutd  means  in  Anblo  "the  praised,"  and  It  has 
lieen  ^opposed  that  this  epithet  was  conferred  on  the  Prophet  aOer  hU 
misoiogi  to  mark  him  out'  as  the  promised  Paraclete.  This,  however. 
Is  inoomot  (N(n4ek^  GtKh,  d.  Qon^t  [Qdtt  1860],  p.  «,  note  2; 
Spranger^  X«fim  und  Lehre  dM  JT.,  L  155  «g.)  The  name  is  found, 
a&hoi^  it  WW  nnt  common,  among  the  heathen  Arabs.  Renen  has 
shown  it  V)  oceor  on  »  Greek  inscription  of  the  early  part  of  the  2d 
uHxtarj  of  the  Christian  era  (Boeckh,  C,  I.  O^  4500),  and  Mohammed 
iba  Miridam*  of  Medina,  a  contemporary  of  the  Prophet,  bore  it  as  his 
original  dame,,  as  appears  finom  the  fact  that  his  brbther  was  called 
Mi^mid,  it  being  m  favourite  practice  to  give. to  brothers  variations  of 
the 'same  pame,  as  An^  and  Miinis,  Sahl  and  Sohail,  Monabbih  and 
Nobafli  (Bpienger,  I.  1^8,  note  2).  That  Mohammed  calls  himself 
4ihm»1,  in.8nrr.lziv6,  in  order  to  adept  his  name  to  a  supposed  pro- 
pliecy,  provea  nothing  ;  on  the  other  hand,  the  men  of  Mecca,  on  ooca- 
sion  of  it  treaty  wi^  the  Moslems,  demanded  that  the  Prophet  should 
not  can  himself  messenger  of  Ood,  but  Mohammed  ibn  'AbdalUh, 
sttiiig  his  old  familiar  name;  see  J.  Wellhausen,  VaJeidCa.Kitdb  al- 
Maghaxi  in  wrkVtfnUr  deuUeh^  Wxedtrgahe  (BerL  1882),  p.  257. 
.  '  *  ^Sldeke,  ut  ntpnif  p;  54  sj. 

.'  Kfildeket  Oe$ch.  d.  Perter,  und  Amber  Kur  'Z«ii  der  Sasaniden 
.isM  .  .  .  Toten  lAertetMt  (Leyden,  1879),  pp.  205,  218. 


in  Arabia  greatly  surpassed  that  of  the  Greeks ;  and  since 
the  Kindites  had  fallen  before  the  kings  of  ^ra,  it  extended 
right  through  the  Nejd  into  Yemen.^ 

In  the  Q^&s  and  western  Kejd,  the  district  from  which 
Islam  and  the  Arab  empire  took  their  beginning,  Greeks 
and  Persians,  Ghassanids  and  Lakhmids,  had  not  much 
influence;  the  nomad  tribes,  and  the  few  urban  common- 
Wealths  that  existed  there,  lived  free  from  foreign  interfer- 
ence, after  the  manner  of  their  fathers.  Mohammed's  city 
was  Mecca,  where  the  Banu  Kinina  had  formed. a  settle- 
ment round  the  Ka*ba,  the  sanctuary  of  a  number  of  con- 
federate tribes  (AhAblsh)  belonging  to  that  district.  The 
feast  annually  observed  in  the  days  before  the  full  moon  ;>f 
the  month  Dhii  l-H^ja  at  Mecca  and  at  ^Arafa  and  Kozah  in 
the  vicinity,  presented  strong  attractions  for  all  inhabitants 
of  the  l^&Zf  and  grew  into  a  great  fair,  at  which  tbe 
Meccans  sold  to  the  Bedouins  the  goods  they  imported 
from  Syria.  Feast  and  fair  gave  the  city  the  prosperity 
which .  it  shared  with  other  cities  which,  like  Mecca,  had 
the  advantage  of  lying  near  the  meeting-place  of  the  two 
great  natural  roads,  to  Yemen — that  from  the  north-west 
along  the  Red  Sea  «oast,  and  that  from  the  north-east  fol- 
lowing the  line  of  the  mountains  that  traverse  the  Nejd.^ 

By  their  trading'  journeys  the  Kondsh^  had  acquired  a 
knowledge  pt  the  worid,  especially  of  the  Grseco-Syrian 
world :  'tiie  relative  superiority  oif  their  culture  raised  them 
not  only  above  the  Bedouins,  but  above  the  agricultural 
population  Of  such  a  city  as  Medina ;  the  art  of  reading 
and  writing  was  pretty  widely  diffused  among  them.  'The 
Kondsh  within  tiie  city  were  the  Banti  Kal)  ibn  Loay, 
those  in  the  surrounding  country  Banti  *Amir  ibn  Ix>ay ; 
the  townsmen  proper  were  again  subdivided  into  Motayya- 
btbi  and  Ahl&f — the  latter  were  the  new  citizens,  who  were 
distinguished  from  the  old  settlers  by  the  same  name  in 
other  Arabian  towns,  as  in  T^if  and  Hfra.  The  community 
was  a  mere  confederation  of  neighboiiring  septs,  each 
occupying  its  own  quarter ;  there  was  no  magistracy,  the 
town  as  such  had  no  authority.  AH  political  action  centred 
in  the  several  septs  and*  their  heads ;  if  they  held  together 
against  outsiders,  this  was  due  to  interest  and  a  sense  of 
honour,  a  voluntary  union  strengthened  by  the  presence 
of  pubUc  opinion.  In  the  time  of  Mohammed,  the  most 
numerous  and  wealthy  sept  was  that  of  the  Banii  Makhzum; 
but  that  of  the  Banii  *Abdsham&  was  the  most  distinguished. 
The  Banti  Omayya  ny^ere  the  most  powerful  house  of  *Abd- 
shams ;  their  head;  Abii  Sofy&n  ibn  Harb,  exercised  a  de- 
cisive influence  in  the  concerns  of  the  whole  community. 
Mohammed  himself  was  of  the.Banii  HAahim ;  it  is  afSrmed 
that  these  had  formerly  enjoyed  and  claimed  of  right  the 
position  actually  exgoyed  by  the  Banti  Omayya,  but  this 
assertion  seems  to  have  had  its  origin  in  the.  claims  to 
the  Caliphate  which  the  Hashimites  (the  house  of  *AIi  and 
the  'AbbAsids)  subsequently  set  up  against  the  Omayyads.^ 


'  Oh  the  state  of  Arabia  before  Islam  see  Caoasin  de  Percisval,  Esmii 
9ur  Vhutoir*  dea  Arahett  vol.  iL;  Muir,  X(/c  o/JIah.,  vol  L 

■  Marr  al-ZahrAn,  near  Mecca,  is  accordingly  said  to  have  been  the 
point  at  which  the  great  emigration  of  tribes  from  Yemen  parted  into 
two  streams,  moving  north-west  and  north-east  respectively. 

•  The  Koralnh  were  the  branch  of  Kinina  setUed  in  aad^bout 
Mecca.  They  are  called  also  Ohilib-and  Fihr,  but  the  laft  name  is 
particularly  applied  to  those  of  the'  KoraUh  who  did  not  lire  S»ithii» 
the  town.  '  Sprenger,  vol.  liL  p.  cxx.  eg. 


2;vi.^-6^ 


546 


MOHAMMEDANISM 


[ifoa 


Mohammed's  father,  *AbdalUh  b.  *Abdalmottalib,  did 
not  live  to  see  the  son's  birth,  and  his  mother  Amina 
died  while  he  was  still  a  child.  Mohammed  was  then 
cared  for  first  by  his  grandfather,  'AbdalmottaUb,  and 
after  his  death  hj  his  oldest  paternal  uncle,  Abti  T^lib 
b.  'Abdalmottalib.  He  was  kindly  treated,  but  shared 
the  hardships  of  a  numerous  and  very  poor  family;  he 
herded  sheep  and  gathered  wild  berries  in  the  desert. 
This  is  all  that  we  know  of  his  youth  (sur.  zciii  6),  all 
else  is  legend,  containing  at  most  an  occasional  fragment 
of  truth.i 

It  was,  we  are  told,  in  his  twenty-fifth  year  that 
Mohammed,  on  the  recommendation  of  his  uncle,  entered 
the  house  and  business  of  a  wealthy  widow  named  Ehad^a. 
For  her  he  made  commercial  journeys,  thus  learning  to 
know  part  of  Palestine  and  Syria,  and  perhaps  receiving 
impressions  which  fructified  in  his  soul.'  By  and  by  he 
married  the  widow,  who  was  much  his  senior ;  he  was  a 
shrewd  man,  with  prepossessing  countenance,  fair  of  skin, 
and  black-haired.  The  marriage  was  happy,  and  blessed 
with  several  children.  The  two  sons,  however,  died  young; 
from  the  elder  the  father  received  the  surname  Aht.  1- 
KiLsim.  The  most  famous  of  the  daughters  was  Fitima, 
who  married  her  father's  cousin,  *AU  b.  Abf  jAlib. 

During  his  married  life  with  Khadfja,  Mohammed  came  in 
contact  with  a  religious  movement  which  had  laid  hold  on 
some  thoughtful  minds  in  Medina,  Mecca^  and  T^kif,  In 
Mecca^  as  elsewhere,  Arabian  heathenism  was  a  traditional 
form  of  worship,  chiefly  concentrated  in  great  feasts  at  the 
holy  places ;  it  was  clung  to  because  it  had  come  down 
from  the  fathers.  The  gods  were  many  ;  their  importance 
was  not  due  to  the  attributes  ascribed  to  them,  but  to 
their  connection  with  special  circles  in  which  they  were 
worshipped.  They  were  the  patrons  of  septs  •  and  tribes, 
and  symbolized,  so  to  speak,  the  holy  unity  which  united 
the  present  and  past  members  of  these.  Above  them  all 
stood  AllAh,  the  highest  and  universal  God.^  By  him  the 
hoUest  oaths  were  sworn;  in  his  name  {Biamiha  Alldhwnmd) 
treaties  and  covenants  were  sealed ;  the  lower  gods  were 
not  fit  to  be  invoked  in  such  cases,  as  they  belonged  to  one 
party  instead  of  standing  over  both.  The  enemy  was  re- 
ninded  of  All4h  to  deter  him  from  inhuman  outrage ; 
enemy  of  AlUh  faduw  AllAh,  dcoo-rvyiis^  was  the  name  of 
opprobrium  for  a  villain.     But,  since  AlUh  ruled  over  all 


^  The  tradition  relates  that  as  aa  infant  Mohammed  waa  entrusted 
to  a  Bedouin  foster-mother,  Halima,  vho  faronght  him  up  among  her 
people,  the  Band  Sa'd  b.  Laith.  Sprenger  (L  162  sq.)  will  have  it  that 
this  precise  statement  Is  also  a  fiction  ;  but  he  is  probably  wrong.  It 
can  hardly  be  disputed  that  Bedouin  women  were  accustomed  to.  suckle 
the  children  of  townsfolk  for  wages,  and  Mohammed's  "  milk-kinship  " 
with  the  Band  Sa'd  b.  Loith  is  confirmed  by  what  happened  at  and 
alter  the  battle  of  Honatn.  A  nephew  of  Mohammed  was  also 
brought  up  among  the  ^'d.  Comp.  Vakidi,  tU  mpra,  pp.  864,  877  sg., 
481,  note  1. 

'  He  saw  the  mute  witnesses  of  divine  Judgment,  the  rook-dwellinga 
of  Hijr  and  the  Dead  Sea  ;  perhaps,  too,  he  was  impressed  by  the 
figure  of  some  venerable  monk  (Bah^  legends).  Comp.  Ibn  Hish4m,. 
p.  115  tq.;  Sprenger,  i.  p.  178  9qq. 

*  TfoAiuit,  p.  860 :  Idols  were  found  in  every  house,  and  homage 
was  paid  to  them  when  men  went  out  or  In  to  gain  their  blessing.  Abd 
Bajiit  made  and  sold  them ;  there  was  a  lively  trade  in  idols  with  the 
Bedouins. 

*  The  particular  goda  are  said  to  have  been  regarded  as  ehUdrea  of 
Alkh  (D^n{>((  ^33).  From  sur.  liii.  21,  zzxviL  149,  it  appears  that 
the  Mecoans  called  their  goddesses  daughters  of  AlUh  ;  perhaps 
It  waa  their  disputes  with  Mohammed  that  forced  them  to  this  view. 
At  first,  certainly,  al-L4t  and  al-'0zz4  were  names  of  the  wife  of  the 
supreme  god ;  sexual  dualism  dominated  in  the  oldest  Arab  idea  of 
the  godhead.  It  was  Mohammed  who  first  reduced  the  gods  to 
Jinns — %.«.  to  subordinate  demons  and  kobolds — as  he  did  not  deny 
their  existence,  but  only  stripped  off  their  divinity.  To  say  that  the 
oldest  Arabs  worshipped  Jinns  is  as  unreasonable  as  to  say  that  they 
worshipped  the  devU ;  for  Islam  degraded  the  gods  to  Shaitins  as  well 
as  to  Jinns.  Superstition  certainly  played  its  part  among  the  Arabs, 
but  superstitioii  is  pot  religion. 


and  imposed  duties  on  all,  it  was  not  thought  that  rat 
could  enter  into  special  relations  with  him.  In  wonhip 
he  had  the  last  place,  those  gods  being  preferred  vLo 
represented  the  interests  of  a  specific  circle,  and  fulfilled 
the  private  desires  of  their  worshippers.*  Neither  the  fear 
of  AllAh,  however,  nor  reverence  for  the  gods  had  sack 
influence.  The  chief  practical  consequence  of  the  great 
feasts  was  the  observance  of  a  truce  in  the  holy  monthi, 
and  this  in  course  of  time  had  become  mainly  an  aiEair  of 
pure  practical  convenience.  In  general,  the  dispoaiticm  of 
the  heathen  Arabs,  if  it  is  at  all  truly  reflected  in  their 
poetry,  was  profane  in  an  unusual  degree.  Wise,  the 
chase,  j^uning,  and  love  on  the  one  side ;  vengeance^  feudi, 
robbery,  and  glory  on  the  other,  occupy  all  the  thot^ta  of 
the  old  poets.  Their  motives  to  noble  deeds  are  honoor 
and  family  feeling;  they  hardly  name  the  goda^  muck 
less  feel  any  need  of  them.  The  man  sets  all  his  trust  c& 
himself  :  he  rides  alone  through  the  desert,  his  swoid  helpe 
him  in  danger,  no  God  stands  by  him,  he  oommenda  ha 
soul  to  no  saint.  His  reckless  egoiam  may  expand  to  nohk 
self-sacrifice  for  the  family  and  the  tribe;  but  in  tka 
heroism  religious  impulfies  have  no  part,  there  is  nothing 
mystical  in  these  hard,  clear,  and  yet  so  passionate  natures 
The  only  vein  of  what  can  in  any  sense  be  called  religiooi 
feeling  appears  when  the  volcano  has  burned  itself  out  snd 
the  storm  of  life  is  over ;  then,  it  may  be,  a  wail  is  heard 
over  the  vanity  of  all  the  restless  activity  that  is  now 
spent'  It  is  very  possible  that  religion  meant  more  to  the 
sedentary  Arabs  than  to  the  nomads,  to  whom  almost  all 
the  ancient  poetry  belongs ;  but  the  difierence  cannot  have 
been  great.  The  ancient  inhabitants  of  Mecca  piacticcd 
piety  essentially  as  a  trade,  just  aa  they  do  now ;  their 
trade  depended  on  the  feast,  and  its  fair  on  the  invicJabOitj 
of  the  Qaram  and  on  the  truce  of  the  holy  months.' 

The  religion  of  the  Arabs  before  Mohammed  was  d» 
crepit  and  effete.'  Many  anecdotes  and  verses  prove  that 
indifference  and  scofiing  negloct  of  the  gods  was  nothing 
uncommon.  The  neod  for  a  substitute  for  the  lost  religion 
was  not  very  widely  felt.  But  there  were  individuals  who 
were  not  content  with  a  negation,  and  sought  a  better  r^ 
ligion.  Such  were  Omayya  b.  AW  l-Salt  in  Jkit,  Zaid  h 
*Amr  in  Mecca,  Abd  Kais  b.  Abi  Anas,  and  Abd  *Amir  is 
Medina.^      They  were  called    Hanifs,   probably  meaniss 


■  VaJadi^  yp.  868,  note  1,  870,  note  1  ;  8[vengor,  IH.  467  19^  51^ 
Whether  the  feast  at  Mecca  was  celebrated  is  honour  ct  AHA  bcfcn 
Mohammed,  la  very  doubtful.  It  would  seem  that  Hobal  wm  iror 
shipped  in  the  Ka'ba  (Ibn  Hiahim,  p.  07  s?.).  and  Koah  in  UoKlalifi 
(Vakidi,  p.  428) ;  it  ia  posnble,  however,  that  Allah  stood  to  Hob! 
among  the  Arabs  as  EI  to  Jahwe  among  the  Hebrewa.  Ritusl  orn- 
lices  were  generally  presented  to  a  god  who  had  a  proper  naaw  r  ^ 
the  trace  of  a  religious  rite  which  still  survived  in  the  ordinoty  iaHicti 
of  beasts  for  food,  possibly  consiffted  even  before  Mohammed  b  tb 
invocation  of  the  name  of  Allah  sprenger,  S.  478^  note  1;  but  oaofk 
Fakidi,  p.  160,  note  1,  p.  168). 

*  "We  hasten  towards  an  unknown  goal,  and  foi^get  It  in  eatiiv  >sf 
drinking.  We  are  sparrows  and  flies  and  worma,  but  more  dtnaf 
than  famishing  wolvea.  .  .  .  My  roots  reaoh  down  to  the  depths  cf  iit 
earth  ;  but  this  Death  spoils  me  of  my  youth,  sad  of  my  soul  hs  ipadi 
me  and  of  my  body,  and  right  soon  he  lays  me  in  the  dusL  I  ban 
urged  my  camel  through  every  desert,  wide-stretohi^g  and  ahimnerim 
with  mirage  ;  and  I  have  ridden  in  the  devouring  host,  reechiog  sftsr 
the  honours  of  greedy  perils,  and  I  Joined  in  the  tnj  under  evsrj  Aj 
till  I  longed  for  the  home-coming  instead  of  booty.  But  csa  I, 
after  Harith'a  death,  and  after  the  death  of  Hojr,  the  noble  hod— eta 
I  hope  for  a  eoft^  lot  tnm  the  change  of  time^  which  does  not  foi(et 
the  hard  mountains  ?  I  know  that  I  must  soon  be  tranaflzad  hj  la 
talon  and  tooth  as  befell  my  father  and  my  grandairs^  not  to  hrgA  haa 
that  was  slain  at  KoUb. "—AmituOkais,  ed.  Slaae,  No.  10,  >  S3; 
ed.  Ahlwsidt,  No.  6. 

'  See,  on  Arabian  heathenUm,  Pooooke,  ^^wcumh  hUL  Ar^»: 
Krehl,  Rdigion  der  vorxslaousehen  AtxAtr  (Lsiiv  1863);  ^saqftf, 
i.  241  tq,  *  Vakidx,  p.  993,  note  1. 

•  See,  for  Omayya,  KUSb  td-Agkdni  (Bdlik  ed.),  iii,  186  «;  far 
Zaid,  Ibn  Hishim,  p.  148  sg.  ;  for  Abd  Kais,  id,  848  «..  89  «.;  ttd 
for  Abd  'Amir,  FoWcK,  pp.  103, 181.  19^,00^ 
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*  penitents  ",  men  vlio  strive  to  free  themaelves  from  kxl\ 
CTiey  aid  not  conrtitute  a  regular  sect,  and  }iad  in  fact  no 
ixea    and  organiied  Tiews:   •  They  had,  no  doubt,  inter- 
sooTse  irith  one  another,  but  were  not  a  close  society;  they 
iiotz^bt  more  of  their  own  souls  than  of  propaganda ;  only 
n  Medina  they  seem  to  have  been  more  numerous.     They 
-ejected  polytheism  and  acknowledged  AllAh,  but  not  so 
nticli   on  intellectual  grounds  as  on  grounds  of  conscience. 
PaitH   in  the  one  God  was  with  them  identical  with  pious 
resignation  (lildm)  to  Ms  will ;  their  monotheism  was  most 
:;losely  allied  to  the  sense  of  resix>nsibility  and  of  a  coming 
ludgment;  it  stood  opposed  to  tne  worldly  ideas  of  the 
Idolaters,  and  was  an  impulse  to  upright  and  sin-avoiding 
WBlk.      .They  were  not  theorists,  but  ascetics.     It  was  the 
primitiTO .ideas  of  Law  and  Qospel  ("the  religion  of  Abra. 
\^nn  '*\  |hat  lived  again  in  them.     They  felt  on  ]the  whole 
less  attracted  towards  the  developed  forms  of  the  religion  of 
Tevelation;  they  rather  sought  after  some  new  form ;  few  of 
tHem.  attached  themselves  to  existing  religious  communities. 
Mohammed,  it  would  appear,  came  into  connexion  with 
these   j^nlfs  through  .a  cousin,  of  his  wife,  Wara^a  b. 
Kaof al,  who  was  one  of  them.  ^>Their  doctrines  found  a 
fruitful  soil. in  his  heart;  he  was  seized  with  a  profound 
sense  *of  dependence  on  the  omnipresent  and  omnipotent 
Lord,  and  bf  responsibility  towards  him.     Following  the 
example  of  old  Zaid  b.  *Amr,  he  now  frequently  withdrew 
for  considerable  periods  to  the  solitude  of  the  bare  and 
desolate  Mount  Hiri,  and  meditated  there  with  prayer 
and  ascetio  exercises.     For  years,  perhaps,  he  went  on  in 
these  pnrely  individual  exercises,  without  anything  to  dis- 
tinguish him  essentially  from  the  others  who  held  similar 
viewsw     But  in  him  the  Hanifite  ideas  lodged  themselves 
in  a  natural  temperament  which  had  a  sickly 'tendency  to 
excitement  and  vision,  and  bo  produced  a  fermentation  that 
ended  in  an  explosion.'    Thus  he  became  a  prophet ;  he 
felt  himself  oonstrabed  to  leave  the  silent  circle  of  ascetics 
and  make  a  propaganda  for  the  truth.     In  this  resolve  he 
was  unquestionably  influenced  by  what  he  knew  of  the 
exaukple  of  the  Biblical  prophets,  perhaps  also  by  the  cir- 
cnmstanoe  that  a  longing  after  a  new  founder  of  religion 
was  diffused  among  the  Hanifs,  and  found  support  in  some 
dim  acquaintance  with  the  Messianic  hopes  of  the  Jews. 

That  Mohammed  did  not  independently  produce  his  own 
ideas  is  indisputable ;  nor  is  it  to  be  doubted  that  he  de- 
rived them  from  the  Hanifs.'  But  what  was  the  ultimate 
source  of  these  first  motions  towards  Islam  f  In  general 
they  are  ascribed  to  a  Jewish  source.  Jews  were  very 
numerous  in  Hij&z  and  Yemen,  and  had  perfectly  free 
intercourse  with  the  Arabs,  to  whom  they  undoubtedly 
imparted  a  quantity  of  Biblical  and  religious  material 
Mohanmied  in  particular  was  indebted  to  the  Jews  for 
almost  all  the  stories  and  a  great  part  of  the  laws  of  the 
Koran  (laws  of  marriage,  purity,  etc.),  and  the  theological 
language  of  Islam  is  full  of  Jewish  words.  But  the  ori-  . 
ginal  and  productive  forces  of  Islam  did  not  spring  from 
Judaism,  least  of  all  the  ideas  of  the  Judgment  and  of  the 
inexorable  demands  set  before  the  creature  by  his  Creator, 

*  Sprenger  (p.  88  tq.)  connects  Hanff  with  fjjn,  and  expounds  it 
per  antiplinsin  as  lucus  a  non  Iveendo,  on  tbe  ingenious  fashion  of 
A.  G«iger.  As  tahannuth  a  tahannt^ria  the  technical  name  of  such 
wlitajy  aaeotio  practices  as  Mohammed  himself  engaged  in  befoi^  hU 
call,  Haaif  may  be  taken  to  mean  a  mtUahanni/hr  profeseioo.  ITie 
cnuwzion  between^nf/'aiid  fa^nnt/is  certain,  and  it  seems  equaUy 
catani  that  tahannt^fn  an  equiralent  of  tahannuth  comes  not  from 
A«ni/lmt  from  hinth  (for  hir^f),  and  means  not  to  play-the  Hanff  hut  to 
•oncernonsMlf  with  one's  sin,  to  purge  oneself  of  it 

It  is  disputed  whether  Mohammed  was  epileptic,  cataleptic,  hyi- 
w^  or  what  not;  Bprenger  aesms  to  think  that  the  answer  to  this 
■jdiMl  qamOaa  is  the  key  to  .the  whole  problem  of  Islam.  It  is 
ewtato  that  h«  had  a  tendency  to  see  visions,  and  sufTered  from  fiU 
WMch  threw  hiOLte  s  time  lnt9  s  swoon,  without  Iom  of  inner  con- 


whicn  are  so  dominant '  in  the  older  s6itJi,  A  distinction 
must  be  draw9'  between  the  primitive  impulses  and  the 
material  added  later;  Mohammed  did  not  get  his  leaven 
from  the  Jews,  they  only  supplied  him  afterwards  with 
meal  Keithe&r  in  truth  can  Christianity  be  viewed  -as  the 
proper  source  of  Islam — Christianity,  that  is,  in  any  of 
its  great  historical  developments.  The  Arabs  knew  Greek, 
Syrian,  and  Abyssinian-Himyaritic  churches ;  manifold  in- 
fluences from  these  doubtless  reached  Islam,  but  in  none 
of  them  did  the  idea  of  Judgment  still  stand  as  the  central 
point  of  religion ;  the  living  sense  of  divine  reality  ruling 
over  the  life  was  half  extinguished  by  the  developments  of 
theology.  But  in  the  Syro- Babylonian  desert, -off  the  line 
of  the  church's  main  advance,  primitive  forms  :of  Chris- 
tianity, perhaps  also  of  Essenism,  still  survived,  Vhich  the 
course  of  church  history  had  left  untouched.  To  these  belong 
on  the  one  hand  the  Sabians  ('*  Baptists,"  from  p3v)i  on  the 
other  the  numerous  anchorets  of  these  regions.  The  con- 
nection of  Islam  with  the  Sabians  appears  from  the  fact 
that  in  Mecca  and  T^  its  adherents  Fere  simply 'known 
as  Sabians.'  From  them,  however,  were  derived,  it  would 
seem,  for  the  most  part  only  externals,  thou{^h  the  import- 
ance of  these  must  on  no  account  be  undervalued.  The 
deepest  influence  exercised  on  the  Hanifs,  and  through 
them  on  the  Prophet,  appears  to  have  come  from  the  an- 
chorite ascetics.  How  popular  they  were  with  the  Arabs, 
appears  from,  the  Bedouin  poetry ;  what  power  they  exer- 
cised over  the  minds  even  of  the  heathen,  is  proved  by 
various  episodes  in  the  history  of  Ghassdn  and  Hira ;  how 
well  the  Arabs  knew  the  difference  between  them  and  the 
shaven  clergy,  is  seen  in  the  instructions  of  Abtibekr  to  the 
commanders  in  the  Syrian  campaigns.  It  was  not  their 
doctrine  that  proved  impressive^  but  the  genuine  earnest- 
ness of  their  consecrated  life^  spent  in  preparation*  for  the 
life  to  come,  for  the  day  of  judgment,  and  forming  the  sharp- 
est contrast  to  the  profanity  of  heathenism.  Ascesis  and 
meditation  were  the*  chief  points  with  the  Hanifs  also,  and 
they  are  ^metimes  called  by  the  same  name  with  the 
Christian  monks.^  It  can  hardly  be  wrong  to  conclude 
that  these  nameless  witnesses  of  the  Gospel,  unmentioned 
in  church  history,  scattered  the  seed  from  which  sprang 
the  germ  of  Islam. 

The  tradition  gives  a  telling  story  of  the  way  in  which 
Mohammed  at  length  came  to  proclaim  openly  what  had 
long  been  living  and  working  within  him ;  in  other  words, 
how  he  became  a  prophet.  Once,,  in  the  month  of  Kama- 
dan,  *while  he  repeated  his  pious  exercises  and  meditations 
on  Mount  Hir^  the-  angel  Gabriel  .came  to  him  by  night 
as  he  slept,  held  a  silken  scroll  before  him  and  compelled 
him^  though  he  could  not  read,  to  recite  what  stood  written 
on  it^  This  was  the  first  descent  of  a  passage  of  the 
heavenly  book,  the  source  of  revelation  from  which  Moses 
and  Jesus  and  all  prophets  had  drawn ;  and  so  Mohammed 
was  called  to  be  a  prophet.  The  words  with  which  Gabriel 
had  summoned  him  to  read,  remained  ^ven  on  his  heart. 
They  were  the  beginning  of  sur.  xcvi — 


t  Ihn  Hishim  (p.  S85)  relates  that  the  Band  Jadhlma.  announced 
their  Qonversion  to  Islam  to  KhAlid  in  the  words,  "  We  are  become 
Sabians. "  Benan,  £iudei  d^kUtoirt  rd.  a863),.p.  257,  mUunderstands 
this  utterance.   . 

«  Abd  'Amir  is  as  often  ealled  Bihib  as  Hanff..  All  the  accounts 
indicate  that  the  Hanifs  stood  nearer  to  Christianity  than  to  Judaism, 
not  only  in  Tiif  but  elsewhere^  Interesting  in  the  highest  degree  i%  a 
Terse  ascribed  to  ^hr  al-Ohay  in  the  HodhaiUan  Poems,  ed.  Kose- 
garten  18,  11.  A  thundercloud  is  there  described,  the  centre  of  wbicU 
is  an  impenetrable  mass  ;  only  on  the  outer  fringe  a  restless  motion  is 
discernible.  "Its  fringes  on  the  mountain-ridge  (ol-Mali)  are  like 
Christians,  celebrating  a  banquet  when  they  have  (onnd  a  Hantf  (and 
so  run  to  and  tto  in  the  restlessness  of. glad  excitement)." 
'  *  Of  course  any  one  can  .read  in  a  vision.  Tlie  question  discussed 
STen  1^  Moelems,  as  to  whether  ths-Prophet  could  read  or  not,  hasiit^ 

"^•—^  —  -o 
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"  ]l»«d  1  in  th«  BtiB^  otikj  Lord,  xrho  created,  created  mas  from 
a  drop.  Read  1  for  thr  Lord  la  the  Moat  High  %ho  hath  taught 
by  the  tms,  hath  tangfit  to  man  vhat  he  knew  not  Nay  truly 
man  valketh  in  delneion,  vhen  he  deems  that  he  miAoea  for  him- 
■elf ;  to  thy  Lord  they  mnet  all  rotom.  ** 

What  is  here  recorded  u  the  commencomentk  not  of 
lfohammed*B  knowledge,  but  of  his  prophesying.  That 
the  latter  was  dne  to  a  vision  experienced  bj  him  on  a 
night  of  the  month  Bamadan  (sor.  zovii  1,  ii  181)  is 
certain,  and  it  is  at  least  very  po«iible  that  the  form  of 
the  Tision  was  governed  by  the  traditional  ooncoption  of 
revelation  and  prophecy  which  Mohammed  had  learned  to 
accept^  It  is,  of  course,  uncertain  whether  the  words  in 
whidi  the  angel  called  the  Prophet  are  reallv  contained  in 
sur.  zcvi  Certainly  this  stira  is  very  early,  and  its  con- 
tents are,  indeed,  the  best  expression  of  the  original  ideas 
of  Islam.  Man  lives  on  content  with  himself,  but  he  must 
one  day  return  to  his  Creator  and  Lord,  and  give  account 
to  him.  This  is  in  a  sense  the  material  principle  of  the 
oldest  faith  of  Islam ;  the  formal  principle  is  the  very  pro- 
minent doctrine  of  revelation  in  writing  copied  from  the 
heavenly  book. 

When  the  angel  left  him — so  the  tradition  runs  on— 
Mohammed  came  to  Khadija  and  recounted  the  ooourrence 
to  her  in  much  distress ;  he  thought  that  he  was  possessed. 
She  however  comforted  him,  and  confirmed  him  in  the  beQef 
that  he  had  received  a  revelation  and  was  called  as  a  mes- 
senger of  Gkxl.  Tet  his  doubts  returned,  when  there  ensued 
a  break  in  the  revelation,  and  they  reached  a  distressing 
height.  He  was  often  on  the  point  of  seeking  death  by 
casting  himself  down  from  Mount  QirA.  It  is  usually 
assumed  that  this  state  of  anguish  lasted  from  two  to  three 
years.  Then  the  angel  is  said  to  have  suddenly  appeared 
a  second  time ;  he  came  to  Ehad^'a  in  great  excitement 
and  said  :  '*Wrap  me  up  1  wrap  me  up  I*  This,  it  must 
be  explained,  was  done  when  he  fell  into  one  of  his  swoons ; 
and  on  this  occasion,  as  often  thereafter,  the  revelation 
came  during  an  attack.  Then  was  sent  down  stlra  Izxiv. 
beginning  with  the  address — "O  thou  enveloped  one  I* 
Henceforth  there  was  no  interruption  and  no  doubt ;  the 
revelations  followed  without  break,  and  the  Prophet  was 
assured  of  his  vocation* 

That  Mohammed  did  pass  through  many  doubts  and 
much  distress  before  he  reached  this  assurance,  may  well 
be  believed  (sur.  xciii.  3);  but  the  systematic  development 

tthe  doctrine  of  the  /o^ro,  or  interval  of  from  two  to 
»e  years  between  the  first  and  second  reveliition,  belongs 
to  a  later  stage  of  tradition.  It  appears  that  it  was  de- 
vised to  dispose  of  the  controversy  whether  Mohammed 
lived  as  a  prophet  in  Mecca  for  ten  or  for  twelve  years ; 
perhaps,  too,  it  was  desired  to'  solve  another  difficulty — 
vix.,  whether  sur.  xcvL  or  sur.  Ixziv.  was  the  beginning 
of  the  revelation — in  a  sense  that  should  do  some  justice  to 
Che  rival  claims  of  each.'  The  tradition  may  also  have 
been  influenced  by  the  circumstanoe  that  Mohammed,  in 
the  first  three  yearA  of  his  mission,  did  not  appear  as  a 
public  preacher,*  but  only  sought  recruits  for  his  own  cause 
and  the  cause  of  Allah  in  private  circles.  First,  he  gained 
the  inmates  of  his  own  house, — ^his  wife  Khad({a,  his  freed- 

^  H.  DodveU,  "De  TabuUS  omU.**  in  Fabrieiu,  Cod.  pM^.  V,  T., 
Sd  ed.,  iL  661  $q.  Oompaxe  in  the  Koran,  eepeolally  aur.  IzzzriL  6, 
"  We  irill  oauM  thea  ao  to  read  that  thou  mayeat  forget  nothing  aaTO 
what  Ood  vflL  "  The  foUoirliig  progreea  ia  noteworthy  :— laalah^a  Upa 
are  touched  to  purge  them  of  dn  (lea.  tL  7)  ;  Jeremiah*a  are  touched 
hy  the  Lord  to  put  HU  vord  in  hia  mouth  (Jer.  L  0) ;  Biekiel  reoelTea 
the  revelattoa  aa  a  roll  of  a  boolcwhieh  ha  lias  toawallow  (Ecek.  ill.  9). 

'  Bee  Bprenger  In  £,D.M.G.,  1859,  p.  17S  •;.;  Ntfldeke,  op.  eiL, 
67  tq,  SwaU  thlnka  that  the  ToeaUTea  at  the  boning  of  aur.  IzxiT. 
and  IzziU.  mean  elmply— O  long  alaeper  I  This  view  la  worthy  of 
eonaidaratlon.  Hie  Moalam  axegatea  thoroughly  nndaratand  the  art 
of  glTing  to  generd  ajpieeelona  of  the  Koran  apeoiflo  refaranoe  to 
hiatorloal  eventa  vUeh  thay  have  tlMPealTea  i^ented  to  CMflitata 

•  IbafiJehim,  p.  16^ 


man  Zaid  b.  Haritha,  his  cousin  *A11  (of  whose  nurture  be 
had  relieved  Abft  T^ib,  a  poor  man  with  many  children), 
and  finally  his  dearest  friend  Abtibekr  b.  Abf  KobAfa. 
The  last  namod  won  for  him  ceveral  other  adherents: 
"Othmin  b.  'ASkn,  Zobair  b.  al-'Aww&m,  *Abd  al-BahnUn 
b;  'Auf,  Sa*d  b.  Abf  WakkAs,  TaUta  b.  'Obaid  AlUh,  aU 
names  of  note  in  the  subsequent  history  of  Islam.  Soon 
there  was  a  little  community  formed,  whose  members  united 
in  common  exercises  of  prayer 

To  the  Hanlfs,  especially  to  the  family  of  Zaid  b.  'Amr, 
their  relation  was  friendly  ;  they  had  the  name  of  Moslem 
in  common,  and  there  was  hardly  any  difference  of  prin- 
ciple to  separate  them.  The  personality  of  the  prophet 
had  given  an  altogether  new  impulse  to  a  movement  already 
in  existence  ;  that  was  alL  To  found  a  new  religion  was 
in  no  sense  Mohammed's  intention ;  what  he  cought  was 
to  secure  among  his  people  the  recognition  of  the  old  and 
the  true.  He  preached  it  to  the  Arabs  as  Moses  had  before 
him  preached  to  the  Jews,  and  Jesus  to  Christians ;  it  was 
all  one  and  the  same  religion  as  written  in  the  heavenly 
book.  The  differences  between  the  several  religions  of  the 
book  were  not  perceived  by  him  till  a  much  later  period. 

It  is  not  difficult  to  understand  why  Mohammed  should 
in  the  first  instance  have  turned  to  thoae  who  were  most 
readily  accessible  to  him ;  but  the  nature  of  his  miioion  did 
not  suffer  him  to  rest  content  with  this ;  it  compelled  him 
to  make  public  proclamation  of  the  truth.  One  of  his 
dependents^  Arkam  b.  Abf  Arkam,  offered  for  this  purpose 
his  houssi  wliich  stood  close  by  the  sanctuary,  and  thus  the 
Moslems  obtained  a  convenient  meeting-place  within  the 
town,  instead  of,  as  hitherto,  being  compelled  to  resort  to 
ravines  and  solitary  places.^  Here  Mohammed  preached, 
and  here  too  it  was  that  he'  received  some  converts  to 
Islam.  But  he  did  not  obtain  any  great  results  among  the 
Meccana.  What  he  had  to  say  was  already  in  substance 
familiar  to  them ,  all  that  was  new  was  the  enthusiasm 
with  which  he  proclaimed  old  truth.  But  this  enthusiasm 
failed  to  make  any  impression  o^  them  ;  they  set  him  aside 
as  a  visionary,  or  aa  a  poet»  or  simply  as  one  possessed. 
In  their  eyes  it  was  a  fatal  .flaw  that  his  supporters  were 
drawn  from  the  slave-class  and  the  lower  orders,  and  tha 
ranks  of  the  young;  it  would  have  been  quite  another 
matter  if  one  of  the  rulers  or  elders  had  believed  in  him. 
This  circumstanoe  was  a  source  of  annoyance  to  the  pro- 
phet himself ;  in  sur.  Ixzx.  we  find  him  rebuked  by  God 
for  having  repulsed  in  an  unkind  way  a  blind  beggar  who 
had  interrupted  him  as  he  was  endeavouring  to  win  over  a 
man  of  infiuence-~an  endeavour  which  proved  of  no  avail 

Thia  indifference  of  the  Meccans  embittered  the  mes- 
senger of  Ood,  and  led  him  to  give  to  hia  preaching  a 
polemical  character  which  it  had  not  hitherto  possessed. 
In  the  oldest  stoui  we  have  monotheism  in  its  positive  and 
practical  form.*  Ood  is  the  all-poweriul  Lord  and  all-know- 
ing Judge  of  man ;  he  demands  loyal  self-surrender  and 
unconditional  obedience ;  the  service  he  requires  is  a  serious 
life,  characterized  in  particular  by  prayer,  almsgiving;  and 
temperance.  That  the  worship  of  other  gods  beside  AllAh 
is  excluded  by  these  views,  goes  without  saying ;  still  it  is 


*  It  doee  not  appear  that  Arkam  *8  house  waa  of  the  nature  of  an 
aiylum  to  vhieh  Mohammed  be'took  himeelf  for  reltage  from  the  01- 
traatment  to  whioh  ha  waa  eubjeoted  in  hie  own  home,  nor  ie  thera 
any  eTidenea  that  ha  arar  lived  in  it  Jt  waa  aimply  tiie  meeting- 
house of  the  oldeet  Ialam<  Prayer  oontfaraed  to  be  oflbred  within  it 
until  the  QOttTenlon  of  'Omar,  Who  waa  bold  enough  to  ohooee  the 
KafYm  iteelf,  the  centra  of  heatheniam,  ak  the  ICoalam  place  of  prayar. 
Oomp.  Muir,  iL  p.  117 ;  Bprenger,  L  p.  484. 

*  What  ia  meant 'by  praotloal  monotheiam  ia  moat  aaafly  nnderatood 
byjaferenoe  to  ICatt  tL*  84  ajg.,  z.  28  eqi;.,  and  to  Luthar'a  expoai« 
tion  of  the  ilrst  commandment  in  the  catechiama  ;  It  ia  tfao  aieence  cC 
religion.  We  do  not,  of  oourea,  mean  that  this  pnetical  monothainB 
ia  expraeaad  in  the  Xovsn  with  aa  much  purity  and  depth  aa  in  the 
Ocapal, 
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noteworthy  that  the  sharp  negations  of  monotheism  ac- 
quired prominence  only  by  degrees.  It  was  m  his  indig- 
nation against  the  cold  mockery  with  which  he  was  met 
that  Mohammed  first  assumed  an  attitude  of  hostility 
towards  the  worship  of  polytheism,  while  at  the  same  time 
he  gave  much  greater  prominence  to  his  own  mission,  just 
because  it  was  not  acknowledged.  He  now  began  to 
threaten  the  infidels  with  the  judgment  of  God  for  their 
contempt  of  His  message  and  His  messenger ;  he  related 
to  them  the  terribleT  punishments  that  in  other  cases  had 
fallen  on  those  who  refused  to  hear  the  voice  of  their  pro- 
phet, applying  the  old  legends  to  the  circumstances  of  the 
present  with  such  directness  that  it  was  superfluous  ex- 
pressly to  add  the  morala  This  could  not  fail  to  irritate 
the  Meocans,  especially  as  after  all  the  new  religion  gained 
ground.  "What  Mohammed  attacked  as  ungodly  and  abom- 
inable were  their  holy  things ;  they  were  jealous  for  their 
gods  and  their  fathers,  ^eir  attachment  to  the  tradi- 
tional worship  was  the  greater  that  the  prosperity  of  their 
town  rested  upon  it ;  for  they  had  not  yet  learned  that  the 
Ka*ba  was  no  institution  of  heathenism.  They  found,  how- 
ever, no  other  way  to  remove  the  public  scandal  than  to 
approach  Abtl  T&Hb,  the  Prophet's  uncle  and  the  head  of 
his  family,  asking  him  to  impose  silence  on  the  offender, 
or  else  to  withdraw  from  him  his  protection.  Abil  T^Hb 
was  not  personally  convinced  of  Mohammed's  mission,  btit 
he  did  not  choose  to  impose  conditions  on  the  enjoyment 
of  his  protection.  At'  length,  however,  when  the  Meccans 
adopted  a  threatening  tone  and  said  that  ho  must  either 
restrain  his  nephew  from  his  injurious  attacks,  or  openly 
take  side  for  Mohsjnmed  and  against  them,  he  sent  for  his 
nephew,  told  him  how  things  stood,  and  urged  him  not 
to  involve  them  loth  in  ruin.  Mohammed  was  deeply 
moved ;  he  thought  his  uncle  wished  to  get  rid  of  him  ;  yet 
he  could  not  and  would  not  withdraw  from  the  divinely- 
imposed  necessity  which  impelled  him  to  preach  his  con- 
victions. *' Though  they  gave  me  the  sun  in  my  right 
hand,*  he  said,  '*and  the  moon  in  my  left,  to  bring  me 
back  from  my  undertaking,  yet  will  I  not  pause  till  the 
Lord  carry  my  cause  to  victory,  or  till  I  die  for  it.'  With 
this  he  burst  into  tears,  and  turned  to  go  away.  But 
Abd  T^b  called  him  back  and  said  :  "  Qo  in  peace,  son  of 
my  brother,  and  say  what  thou  wilt^  for,  by  Qod,  I  will  on 
no  condition  abandon  thee.' 

The  protection  of  his  uncle  did  not  relieve  Mohammed 
from  all  manner  of  petty  insults  which  he  had  to  endure 
from  his  enemies  from  day  to  day ;  but  no  one  ventured  to 
do  him  serious  harm,  for  the  family  feud  which  this  would 
necessarily  have  produced  was  not  to  be  lightly  incurred. 
Leas  fortunate  than  the  Prophet^  however,  were  such  of 
his  followers  as  occupied  dependent  positions,  and  had  no 
&mily  support ;  especially  the  converted  bondmen  and 
bondwomen,  who  found  no  consideration,  and  were  often 
treated  with  actual  cruelty.  For  some  of  these  Abdbekr 
purchased  freedom.  There  seem  to  have  been  no  martyrs, 
but  the  dtiation  of  many  Moslems  became  so  intolerable 
that  they  fled  to  Abyssinia.  The  Abyssinian  ChristianB 
wefis  quite  looked  upon  as  their  reUgioua  kinsmen. 

A  breach  with  one's  people  is  for  the  Arab  a  breach  with 
Qod  and  the  world  ;  he  feels  it  like  a  living  death  Mo- 
hammed, who  remained  in  Mecca,  naturally  made  every 
effort  to  heal  the  breach  with  his  townsmen,  and,  as  natur- 
ally, the  latter  met  him  half-way.  He  even  went  so  far 
aa  to  take  the  edge  from  his  monotheism.  Once,  when 
the  heads  of  the  ^oraish  were  assembled  ^at  the  Ka'ba, 
Mohammed,  we  are  told,  came  to  them  and  began  to  recite 
before  them  sur.  liiL^      When  he  came  to  the  passage, 

*■  The  anthoritlM  for  this  ars  Ibn  Sa'd,  the  aeoretary  of  Wikldi,  to 
vboBL  we  ova  the  pretenratlon  of  W&kidfa  znatariala  for  the  Maccan 
period,  and  especially  T^hari:  oomp  linir.  IL  150  tqq,     Tho  common 


"  What  think  ye  of  al-Ut  and  al-'Ozzi,  and  of  ManAt  the 
third  with  themt"  the  devil  put  words  in  his  mouth  which 
he  had  long  wished  to  have  by  revelation  from  God — ^vijB. 
"  These  are  the  sublime  Cranes,'  whose  intercession  may 
be  hoped  ior"  The  auditors  were  surprised  and  delighted 
by  this  reoo^pution  of  their  goddesses,  and  when  Mohammed 
closed  thd  stiira  with  the  words,  **  So  prostrate  yourselves 
before  AlUh  and  do  service  to  him,"  they  all  with  one 
accord  complied.  They  then  professed  their  satisfaction 
with  his  admissions,  and  declared  themselves  ready  to 
recognize  him.  But  the  messenger  of  Qod  went  home  dis- 
quieted. In  the  evening  Qabriel  came  to  him,  and  Mo- 
hammed  repeated  to  him  the  sdra ;  whereupon  the  an«el 
said :  "  What  hast  thou  donef  thou  hast  spoken  in  the  ears 
of  the  people  words  that  I  never  gave  to  thee.  *  Mohammed 
now  fell  into  deep  distress,  fearing  to  be  cast  out  from  the 
sight  of  Qod.  But  the  Lord  took  him  back  to  His  grace 
and  raised  him  up  again.  He  erased  the  diabolical  verse 
and  revealed  the  true  reading,  so  that  the  words  now  ran — 
''What  think  ye  of  al-Ut  and  al.*Ozz&,  and  of  Manit  the 
third  with  them  t  The  male  [offspring]  for  you  and  the 
female  for  God  t  That  were  an  unjust  division  I  '^  When 
the  new  version  reached  the  ears  of  the  Meccans  they 
compared  it  with  the  old,  and  saw  that  the  Prophet  had 
broken  the  peace  again.  So  their  enmity  broke  out  again 
with  fresh  violence. 

It  is  generally  and  justly  suspected  that  this  compromise 
did  not  rest  on  a  momentaiy  inspiration  of  Satan,  but  was 
the  result  of  negotiations  and  protracted  consideration. 
Nor  was  the  breach  so  instantaneous  as  is  represented, 
the  peace  lasted  more  than  one  day.  There  is  no  doubt 
as  to  the  fact  itself.  Every  religion  must  make  compro- 
mises to  gain  the  masses.  But  for  Mohammed  the  moment 
for  this  had  not  yet  arrived ;  later  on  he  used  the  method 
of  compromise  with  great  effect 

The  news  of  the  peace  between  Mohammed  and  the 
Meccans  had  recalled  the  fugitive  Moslems  from  Abyssinia;* 
on  their  return  the  actual  state  of  a&in  proved  very 
different  indeed  from  what  they  had  been  led  to  expect, 
and  it  was  not  long  before  a  second  emigration  took  place. 
By  degrees  as  many  as  a  hundred  and  one  Moelems,  mostly 
of  the  younger  men,  in  little  groups^  had  again  migrated 
to  Abyssinia,  where  they  onoe  more  met  with  a  friendly 
reception.  Among  them  were  Ja*far,  the  brother  of  'Ali, 
and  the  Prophet's  daughter  Bol^ayya,  along  with  her  hus- 
band 'OthmAn  b.  *Aff&n.« 

Mohammed's  position  was  very  considerably  altered  for 
the  worse^  both  subjectively  and  in  other  respects,  by  his 
precipitate  withdrawal  from  the  compromise  almost  as  soon 
as  it  had  been  made.  He  himself  indeed,  although  long 
and  salutarily  humbled  by  the  remembrance  of  his  fall 
(sur.  zvii  75  sqq.),  never  abandoned  faith  in  his  vocation ; 
his  followers  also  did  not  permit  themselves  to  be  led 


tradition  Ignorea  the  faot  itaelf,  hut  know  ita  reanlt,  the  retnm  of  the 
Abyaalnlan  fngltiTea. 
*  **  At-ghard»iA  al-*old,*  flne-soundiog  bat.perhapa  meanlngleu 


vorda- 


"  Harrlleh,  atiras  dnnkel  rrar. 
jyooh.  m  kllngt  noht  wuDdcrfaar.* 


Compi  Ktfldeke,  op.  oU^  V  80.  Hobal,  though  the  chief  god  of  the 
Meoeaaa,  ia  not  mentioned  in  the  Koran  either  here  or  elsewhere^ 
Perhape  aa  Ood  of  the  Ka'ba  he  vaa  already  Identified  with  Allih  by 
the-Meooana,  or  vas  ao  Identified  by  Hohammed. 

*  The  date  aaaigned  la  the  month  Rajab  of  the  fifth  year  of  the  Call, 
coireaponding  to  the  eighth  year  before  the  Flight  {a.j>.  614-610). 
The  oompromiie  moat  have  been  made  In  the  IntenraL  The  chronology 
of  thia  period  ia  of  eonrte  in  the  highest  degree  uncertain,  and  the 
Older  of  tho  eventa  hard  to  aaoertaln.  Thus  it  can  searoely  be  deter- 
mined whether  the  above-mentioned  eeene  with  Abd  ^^b  ought  to  be 
placed  before  or  after  the  compromlaei 

«  'Othmin  and  Bokayya,  however,  membera  of  the  noble  houaa  of 
Omayya,  soon  returned,  dong  with  many  othera.  Hie  reat  remained 
Id  ezUo  until  the  aeventh  year  of  the  Flight 
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away.  But  the  Meocans,  from  the  way  in  which  he  had 
at  first  given  out  a  Terse  as  God's  word  and  afterwards 
withdrawn  it  as  a  suggestion  of  Stitan,  did  not  hesitate  to 
draw  the-  inference  that  the  whole  of  his  boasted  revelation 
was  nothing  but  a  manifest  imposture.  To  their  cola  and 
unfeeling  logic  the  Prophet  had  nothing  to  oppose  save 
passionate  assurances. 

Fortunately  for  the  Moslems,  precisely  at  this  juncture, 
when  matters  were  assuming  so  gloomy  an  aspect  for  their 
little  company,  two  conversions  took  place,  which  Were  well 
fitted  to  revive  their  courage.  Mohammed's  uncle,  Hamto 
b.  'Abdalmottalib,  felt  his  family  pride  wounded  by  the 
injurious  treatment  which  the  former  had  received  from 
Abti  Jahl;  head  of  the  great  and  wealthy  family  of  the 
Baxiti  Makhztbn^  and  in  order  to  become  publicly  his 
champion,  he  adopted  Islam.  *  Of  much  more  importance 
still  was  the  conversion  in  the  same  year  (the  sixth  of  the 
Call)  of  *Omar  b.  al-Khattib.  *Omar  was  tiien  only  twenty- 
siz  years  of  age,  and  neither  rich  nor  noble ;  but  his  im- 
posing figure  and  his  unbending  strength  of  will  gave,  him 
a  personaJl  influence,  which  immediately  made  itself  felt  in 
a  very  marked  manner  in  favour  of  Islam.  Until  now  its 
religious  gatherings  had  taken  place  privately,  especially 
in  the  house  of  Arkam ;  but  *Omar  offered  his  prayers  at 
the  Ka*ba  as  publicly  as  possible,  and  his  example  was 
followed  by  the  other  Moslems.-  Their  religious  exercises 
were  no  longer  gone  about  in  secret^  but  ostentatiously 
and  before  the  eyes  of  aU. 

So  far  as  can  be  gathered,  it  was  at  this  time  that  the 
opposition  between  Mohammed  and  his  townsmen  reached 
its  highest  pitch.  The  feeling  that  he  had  somewhat 
committed  himself  embittered  him ;  he  was  determined  to 
atone  for  his  previous  concessions  to  polytheism  by  un- 
compromising polemic  against  it.  A  personal  element^ 
whidi  had  lurked  from  Uie  first  in  the  war  of  principles, 
became  by  degrees  increasingly  dominant.  The  idols  were 
less  displeasing  to  All&h  than  the  idolaters ;  his  own  wor- 
ship'was  a  matter  of  less  concern  to  him  than  the  recogni- 
tion of  his  messenger.  With  ever-increasing  distinctness 
the  prophetic  utterances  came  to  be  mere  words  of  threaten- 
ing^ and  rebuke  against  the  Meccans;  it  was  impossible 
not  to  recognize  in  Noah  and  ■  Moses  or  Abraham  the  pro- 
phet himself.  The  coming  judgment  upon  Mecca,  and  the 
hour  of  it,  were  either  in  plain  words  or  veiled  allusion 
the  continual  theme  of  the  "  admonisher ; "  but  the  oftener 
and  the  more  urgently  it  was  repeated,  the  less  was  the 
impression  it  produced.  The  Meccans  did  not,  on  the 
whole,  suffer  themselves  to  be  much  disturbed  by  the  pro- 
spect of  the  terrible  overthrow  which  was  portrayed  before 
them  in  vivid  colours.  .They  were  even  profane  enough 
to  express  a  desire  to  see  the  long-threatened  catastrophe 
arrive  at  last,  and  their  audacity  went  so  far  as  to  complain 
of  the  revelations  with  which  Mohammed  sought  to  stir 
their  feelings  as  being  tedious.^  They  did  not  in  the  least 
believe  that  the  Biblical  narratives,  which  he  related  with 
special  pride,  were  known  to  him  by  revelation ;  on  the 
contrary,  they  pretended  to  know  perfectly  well  the  human 
source  from  which  he  had  derived  them  (sur.  xvi.  105 ; 
zxv.  5 ;  xliv.  13).  It  is  very  interesting  to  find  Mohammed 
in  presence  of  their  unbelief  referring  to  the  recognition 
and  approval  with  which  he  met  among  the  children  of 
Israel  (sur.  vL  114;  x.  94;  xiiL  36  sqq.;  xvii.  108;  xxviiL 
52  sq.;  xzxiv.  6),  and  particularly  to  find  him  appealing 
to  the  testimony  of  a  certain  Jew,  whom  he  does  not  name 
(sur.  xlvi  9  iqq.)  '  Manifestly  he  had  relations  with  Jews 
at  this  period,  and  was  under  their  influence ;  and  from 
them,  of  course,  it  was  that  the  material  of  his  Old  Testa- 
ment and  Haggadistio  narratives  was  derived.^     At  the 
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same  time  it  la  dear  that  to  himself  must  hare  belie v^ 
these  to  have  come  directly  t^  him  in  a  second  revelatioa 
from  above,  otherwise  he  would  hardly  have  taken  hia 
,  stand  in  the  presence  of  his  opponents  upon  the  testinumy 
of  the  Jews.  Such  a  self-deception  seems  indeed  haid^ 
credible  to  us,  but  it  is  impossible  to  impute  to  the  Aiab 
prophet  too  complete  an  absence  of  the  critical  faculty. 

The  Koraish  at  last  lost  all  patience.  .  Their  heads 
entered  into  a  solemn  compact  to  break  off  all  interooone 
with  the  Hashimids,  as  they  declined  to  separate  them- 
selves from  Mohammed:  The  Hashimids  submitted  to 
the  interdict  for  the  sake  of  their  relative,  although  for 
the  most  part  ■  they  were-  not  believers  on  hinu  Along 
with  the  Band  1-Mottalib  they  withdrew  into  the  aeparate 
quarter  of  their  chief,  into  the  so-called  Shi*b  Abl  T^b; 
one  only  of  their  number,  Abd  Lahab,  separated  himself 
from  them,  and  made  common  cause  with  the  ^**TftTw_ 
All  buying  and  selling  with  the  excoipmunicated  perMos 
being  forbidden,  these  fojmd  themselves  reduced  oocamoo- 
ally'to  outward  distress,  as  well  as 'excluded  from  all 
fellowship.  This  treatment,  although  apparently  never 
carried  out  with  absolute  strictness,  did  not  fail  ol  ita 
effect.  The  Prophet's  more  remotely  attached  adherents 
fell  away  from  hun,  and  his  efforts  for  the  spread  of  Islam 
were  crippled.  All  he  could  do  was  to  encourage  those 
who  remained  faithful,  and  to  set  himself  to  seek  the  con- 
version of  his  relations. 

This  state  of  matters,  after  continuing  for  from  two  to 
three  years,  at  last  became  intolerable  to  the  Meccans 
'themselves,  who  had  a  variety  of  relations  with  the  ex- 
communicated family.  In  the  tenth  year  of  the  Call  (▲.d. 
619-620)  five  of  the  leading  citizens  paid  a  visit  to  the 
Shi'b  Abl  T&lib  and- induced  the  Band  HAshim  and  at 
Mottalib  to  come  out  of  their  retirement  and  again  appear 
among  their  fellow-citizens.  The  rest  of  the  Koraish  were 
taken  by  surprise  and  did  not '  venture,  by  setting  them- 
selves against  the  fait  accompli^  to  run  the  risk  of  what 
might  have  become  a  dangerous  breach.  The  story  goes 
that  a.  lucky  accident  released  them  from  the  solemn  oath 
under  which  they  had  laid  themselves  with  reference  to  the 
Band  HiUhim — the  mice  had  destroyed  the  docum^it^ 
hung  up  in  the  Ea*ba,  on  which  it  was  recorded. 

Mohammed  was  now  free  once  more ;  but  he  no  longer 
thought  of  carrying  on  his  polemic  against  the  Meccans  or 
of  seeking  to  influence  them  at  alL  In  his  relations  to 
them  three  stadia  can  be  distinguished,  although  it  is  easier 
to  determine  their  character  Uian  their  chronology.  In 
the  first  instance,  his  endeavour  was  to  propitiate  them 
and  win  them  over  to  his  side ;  when  other  methods  failed, 
he  even  went  so  far  as  to  make  complimentary  mention  of 
their  goddesses  in  one  of  his  revelations,  and  thus  to  set 
up  a  compromise  with  heathenism.  When  this  compromise 
failed,  he  forthwith  commenced  an  embittered  assault  upon 
the  idolaters,  which  ended  in  the  outlawry  of  himself  and 
of  his  family.  And  now,  the  ban  having  been  removed, 
he  .gave  the  Meccans  up,  abandoning  them  to  their  hard- 
ness of  heart.  It  had  become  .clear  to  him  that  in  hia 
native  town  Islam  was  to  make  no  progress,  and  that  his 
position  was  untenable.  His  feeling  of  separation  was  in- 
creased all  the  more  with  the  death  of  his  faithful  Khadija 
about  this  time,  followed  soon  afterwards  by  that  of  Abd 
TAlib,  his  noble  protector.  He  accordingly  came  to  the 
determination  to  take  his  chance  in  the  neighbouring  T^> 
and  set  out  thither  alone.  On  his  arrival  he  asked  the 
heads  of  the  town  whether  they  would  be  willing  to  receive 
him  and  protect  the  free  proclamation  of  his  doctrines. 
He  was  answered  in  the  negative ;  the  mob  drove  him  out 
of  the  town,  and  pursued  him  untQ  he  found  refuge  in  a 
vineyard,  the  property  n>f  Uwo  noble  Meccans.  In  the 
deepest  despondency  he  again  took  the  homeward  roa*^. 
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Tradition  has  it  that  he  found  comfort  in  the  fact  that  at 
least  the  Jinns  listened  to  him  as  by  the  way  he  chanted 
the  Koran  in  the  sacred  grove  of  Nakhla.^  In  the  present 
circumstances  it  was  now  impossible  for  him  to  return  into 
the  town,  after  having  openly  announced  his  intention  of 
breaking  with  it  and  joining  another  community.  He  did 
not  venture  to  do  so  u  \til,  after  lengthened  negotiations, 
he  had  assured  himself  of  the  protection  of  a  leading  dtixen, 
Mot*im  b.  *Adt  Notwithstanding  all  that  had  happened, 
he  resolved,  two  months  after  the  death  of  KhadQa,  to  enter 
upon  a  second  marriage  with  Sauda  bint  Zam'a,  the  widow 
of  an  Abyssinian  emigrant. 

Chance  soon  afterwards  brought  to  pass  what  fore- 
thought (on  lus  journey  to  T^  ^  failed  to  accomplish. 
After  having  given  up  the  Meccans,  Mohammed  was  wont 
to  seek  interviews  with  the  Arabs  who  came  to  Mecca, 
Majanna,  Dhii  l-Maj&z,  and  *OkA^  for  the  purpose  of  taking 
part  in  the  feasts  and  fairs,  and  to  preach  to  them.'  On 
one  such  occasion,  in  the  third  year  before  the  Flight 
(a.d.  619-620),  he  fell  in  with  a  small  company  of  citizens 
of  Medina,  who  to  his  delight  did  not  ridiciile  him,  as  was 
usually  the  case,  but  showed  both  aptness  to  understand 
and  wiUingness  to  receive  his  doctrines.  For  this  they 
had  been  previously  prepared,  alike  by  their  daily  inter- 
course wit^  the  numerous  Jews  who  lived  in  confederation 
with  them  in  their  town  and  neighbourhood,  and  by  the 
connections  which  they  had  with  the  Nabateans  and 
Christian  Arabs  of  the  north.  Hanlfitism  was  remarkably 
widely  diffused  among  them,  and  at  the  same  time  there 
were  movements  of 'expectation  of  a  new  religion,  perhaps 
even  of  an  Arabian  Messiah,  who  should  found  it.  Medina 
was  the  proper  soil  for  Mohammed's  activity.  It  is  singular 
that  he  owed  such  a  diAcovery  to  accident.  He  entered 
into  closer  relations  with  the  pilgrims  who  had  come  from 
thence,  and  asked  them  to  try  to  find  out  whether  there 
was  any  likelihood  of  his  being  received  in  their  town. 
They  promised  to  do  so,  and  to  let  him  hear  from  them  in 
the  following  year. 

/r At  the  pilgrim  feast  of  next  year,  accordingly,  twelve 
citizens  of  Medina  had  a  meeting  with  Mohammed,'  and 
gave  him  their  pledge  to  have  no  god  but  AlUh,  to  with- 
hold their  hands  from  what  was  not  their  own,  to  flee  for- 
nication, not  to  kill  new-bom  infants,  to  shim  slander,  and 
to  obey  Qod's  messenger  as  far  as  was  fairly  to  be  asked.^ 
This  is  the  so-called  First  Homage  on  the  'AJpaba.^  The 
twelve  men  now  returned,  as  propagandists  of  Islam,  to 
their  homes  with  the  injunction  to  let  their  master  hear 
of  the  success  of  their  efforts  at  the  same  place  on  the 
following  year.  One  of  the  Meccan  Moslems,  Mos*ab  b. 
*Omair,  was  sent  along  with  or  after  them,  in  order  to  teach 
the  people  of  Medina  to  read  the  Koran,  and  instruct  them 
in  the  doctrines  and  practices  of  Islam. 

Islam  spread  very  quickly  on  the  new  soiL  It  is  easy 
to  understand  how  his  joy  strengthened  the  Prophet's 
spirit  to  try  a  higher  flight.  As  a  symptom  of  his  exalted 
frame  we  might  well  regard  his  famous  night-journey  to 
Jerusalem  (sur.  xvii  1 ;  vi.  2),  if  we  could  be  sure  that  it 

>  Sot.  ilvL  28 ;  IzziL  1.  On  tbe  impoidbmty  of  Ustoticftlly  flxiiig 
the  data  of  thdt  ooooznnoe  Ma  NSldake,  op.  oilL,  p.  101. 

*  Mnir  QL  181  agr.)  aanimaa,  with  good  reaaon,  that  ha  had  alraadj 
dona  10  during  tha  tima  vhan  ha  vaa  living  in  tha  Shl'b  Abf  Tilil^ 
and  aaaigna  to  thia  pariod  tha  atorj  that  Abi  Lahab  followad  him  in 
thla  in  order  to  eonntaract  hia  preachings  and  aov  tarea  among  tha 
whaat 

*  Sprengar  (iL  626)  idantiiiaa  thia  maatlng  with  tha  lintt,  which  tra- 
dition «M«Mt%gni«^«<i  fktmi  it  and  plaoaa  a  yaar  aarliar.  Ha  ii  probably 
right 

*  Aflanraida  thla  waa  callad  tha  woman*a  oath.  It  is  a  notaworthy 
•ommary  of  tha  faatnraa  by  which  Iilam  ia  diitingoiahad   fh>m 


«  On  tha  *AKaba  compare  rakidi,  pp.  417,  427,  429.    It.wss  a 
station  between'*Ara&  and  Mini. 


belonged  to  this  period.*  The  prophecy  also  of  the  final 
triumph  of  the  Romans  over  the  Persians  (contained  in 
sur.  XXX.  1  »qq.)  might  very  well  pass  for  an  expression  of 
his  own  assurance  of  victory,  as  at  that  time  he  still  had  a 
feeling  of  solidarity  with  the  Christians.  But  the  prophecy 
(the  only  one  contained  in  the  Koran)  belongs,  it  would 
appear,  to  a  much  earlier  date.' 

At  tiie  Meccan  festival  of  the  last  year  before  the  Flight 
(in  March  622)  there  presented  themselves  among  the  pil- 
grims from  Medina  seventy-three  men  and  two  women  who 
had  been  converted  to  Islam.  In  the  night  after  the  da}  of 
the  sacrifice  they  again  had  an  interview  with  the  Prophet 
on  the  'AJpaba ;  Al-'Abb^  his  uncle,  who  after  Abii  TiliVs 
death  had  become  head  of  the  Banti  Hiahim,  was  also 
present  This  is  the  so-called  Second  Homage  on  the 
'Al^aba,  at  which  Mohammed's  emigration  to  Medina  was 
definitely  settied.  Al-*Abbis  solemnly  transferred  hjui 
nephew  from  under  his  own  protection  to  that  of  the  men 
from  Medina,  after  these  had  promised  a  faithful  discharge 
of  the  duties  this  involved.  They  swore  to  the  Prophet  to 
guard  him  against  all  that  they  guarded  their  wives  and 
children  from.  He,  on  the  other  hand,  promised  thenoa- 
forward  to  consider  himself  wholly  as  one  of  themselvei^ 
and  to  adhere  to  their  society.  According  to  the  tradition 
this  remarkable  scene  was  brought  to  a  close  by  a  sadden 
noise. 

The  Meccans  soon  got  wind  of  the  affidr,  notwithstand- 
ing the  secrecy  with  which  it  had  been  gone  about,  but 
Ibn  Obay,  the  leader  of  the  Medina  pilgrim  caravan,  whom 
they  questioned  next  morning,  was  able  with  good  con- 
science to  declare  that  he  knew  nothing  at  all  about  it,  aa^ 
being  still  a  heathen,  he  had  not  been  taken  into  the  con- 
fidence of  his  Moslem  comrades,  and  he  had  not  observed 
their  absence  over  night  Tlie  Meccans  did  not  gain 
certainty  as  to  what  had  occurred,  until  the  men  of  Medina 
had  left  They  set  out  after  them,  but  by  this  they  gained 
nothing.  They  next  tried,  it  is  said,  violently  to  prevent 
their  own  Moslems  from  migrating.  After  a  considerable 
pause,  they  renewed  the  persecution  of  the  adherents  of 
the  Prophet,  compelling  some  to  apostasy,  and  shutting  up 
others  in  prison.  But  the  measures  they  adopted  were  in 
no  case  effective,  and  at  best  served  only  to  precipitate  the 
crisis.  A  few  days  after  the  homage  on  the  'A^ba, 
Mohammed  issued  to  his  followers  the  formal  command  to 
emigrate.  In  the  first  month  of  the  first  year  of  the 
Flight  (April  622)  the  emigration  began;  within  two 
months  some  150  persons  had  reached  lljjEedina.  Apart 
from  slaves,  only  a  few  were  kept  behind  in  Mecca.^ 

Mohammed  himself  remained  to  the  last  in  Mecca,  in  the 
company  of  AbUbekr  and  *A11  His  reason  for  doing  so  is 
as  obscure  as  the  cause  of  his  sudden  flight.  The  explana- 
tion offered  of  the  latter  is  a  plan  laid  by  the  Meccans  for 
his  assassination,  in  consequence  of  which  he  secretiy 
withdrew  along  with  Abdbekr.  For  two  or  three  days  the 
two  friends  hid  themselves  in  a  cave  of  Mount  Thaur, 
south  from  Mecca,  till  the  pursuit  should  have  passed 
over  (sur.  ix.  40).  They  then  took  the  northward  road 
and  arrived  safely  in  Medina  on  the  12th  of  Babf  of  the 
first  year  of  the  Flight^    Meanwhile,  *Ali  remained  three 


*  Saa  Mnir,  iL  219  J97.  ;  Sprengar,  .iL  527  tqq.;  and  on  the  other 
side,  N&ldake,  Koraiif  p.  102.  Tha  ma*rA  waa  aftarwaida  called 
tnCrdJ  (aaoandon),  and,  originally  repraaantad  aa  a  vidon,  cama  to  ba 
renrdad  aa  an  obJactlTa  though  inst&ntaneoiu  occurranca. 

^  Saa  on  fha  one  hand  ICnir  (IL  223  »qq.)  and  Spranger  (iL  627  an-X 
and  on  tha  other  N6ldeke  (Qoran,  p.  102;  Tabari^  p.  298).  fHia 
manner  in  which  Spranger  leaks  to  make  tha  prophecy  a-wgft'aim'iii  «» 
eventu  Is  unfair. 

*  Ibn  HiBhim,  pp.  816  a;.,  819  $q. 

*  Tha  12th  of  Rabf  ia,  according  to  tnAition,  tha  Prophat'a  birth- 
day, tha  day  of  hia  arrival  in  Medina,  and  tha  day  of  hi*  death.  It 
ia  cartab  that  ha  died  at  mid-day  on  ITonday  tha  12th  of  BabT,  bat 
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days  longer  in  Mecca,  for  the  purpose,,  it  is  alleged,  of 
restoring  to  its  owners  all  the  property  which  had  been 
entrusted  for  safe  keeping  Vo  the  Prophet.  The  ^oraish 
left  him  entirely  unmolested,  and  threw  no  obstacle  in  the 
way  when  at  last  he  also  took  his  departure. 

With  the  Flight  to  Medina  a  new  period  in  the  life  of 
the  Proph^  begins;  seldom  does  so  great  a  revolution 
occur  in  the  circumstances  of  any  man.  Had"  he  remained 
in  Mecca  he  would  in  the  best  event  have  died  for  his 
doctrine,  and  its  triumph  would  not  have  come  until  after 
his  death.  '  The  Flight  brought  it  about  that  he,  the 
founder  of  a  new  religion,  Uved  also  to  see  its  complete 
victoiy, — that  in  his  case  was  united  all  that  in  Christen- 
dom is  separated  by  the  enormous  interval  between  Christ 
and  Constantino.  He  knew  how  to  utilize  Islam  as  the 
meanA  of  founding  the  Arabian  commonwealth ;  hence  the 
rapidity  of  its  success.  That  this  was  of  no  advantage  for 
the  religion  is  easily  understood.  It  soon  lost  the  ideality 
of  its  beginnings,  for  almost  from  the  first  it  became 
mixed  up  with  the  dross  of  practical  considerations.  In 
reaching  its  goal  so  soon  its  capability  of  development  was 
chiK^ed  for  all  time  to  come ;  in  every  essential  feature  it 
received  from  Mohammed  &e  shape  which  it  has  ever 
since  retained.  It  ought  not,  however,  to  be  overlooked 
that  the  want  of  ideality  and  spiritual  fruitfuhiess  was 
partly  due  to  its  Arabian  origin. 

Mohammed  in  the  first  instence  took  up  his  quarters  in 
the  outlying  village  of  l^obiL,  where  several  of  his  most 
zealous  adherents  had  their  homes^  and  had  already  built 
a  mosqueu  It  was  not  until  after  some  days  had  passed, 
and  he  had  made  himself  sure  of  the  best  reception,  that 
he  removed  to  the  city  itself,  which  at  that  time  bore  the 
name  of  Yathrib.  All  were  anxious  to  have  him;  in  order 
that  none  might  feel  themselves  slighted,  ho  left  the  de- 
cision to  the  camel  (al-l^wa)  on  which  he  rode.  It 
knelt  down  in  an  open  space  in  the  quarter  pf  the  Banti 
Ni^&r,  which  he  accordmgly  selected  as  the  site  of  the 
mosque  and  of  his  own  house.  At  .first  he  took  quarters 
for  seven  months  in  the  house  of  Abli  Ayyi&b ;  within  this 
interval  the  mosque  was  finished,  whidi  was  to  serve  at 
once  as  the  place  of  religiofls  gatherings  and  as  the  com- 
mon haU.  dose  to  it  was  the  Prophet's  private  dwelling, 
consisting  of  the  huts  of  his  wires,  in  one  or  other  of 
which,  he  lived.  At  tljat  time  he  had  only  one  wife,  the 
Sauda  already  mentioned ;  biht  soon  he  married,  in  addi- 
tion, the  youthful  lAisha,  the  daughter  of  his  friend 
Abiibekr,  who  acquired  great  influeince  over  him.  Some 
of  the  leading  emigrants  buHt.  houses  in  the  same  neigh- 
bourhood, while  the  zest  oontinued  to  be  quartered  with 
the  people  of  Medina 

Medina  is  situated  on  a  westward  spur  of  the  Arabian 
tableland^  on  the  Wad  KanAt.  It  is  an  oasis  amongst 
barren  rocks,  mostly  of  volcanic  origin.  The  inhabitants 
supported  themselves  by  their  date  palms  and  by  the  field 
and  garden  fruits  that  grew  under  their  shadow ;  they  had 
their  homes  partly  in  tiie  town  itself  and  partly  in  the 
suburbs  and  outlying  villages.  At  one  time  the  oasis  had 
belonged  to  the  Jews,  as  the  similar  oases  to  the  north 
still  did— Wadf  l-Koni,  Khaibar,  Fadak,  TaimA.  But 
some  centuries  before  Mohammed's  time,  Arabs  of  Yemen, 
the  Band  Kaila,  had.  immigrated  and  partially  driven  the 
Jews  away.  Many  Jews,  however,  still  continued-  to  live 
there,  partly  scattered  among  the  Arab  tribes  and  under 
their  protection,  partly  also  in  independent  communities 
such  as  the'lKainc^jpA,  the  Nadir,  and  the  Koraiza.  For 
them  it  was  a  great  advantage  that  the  Arabs  were  not 
agreed  among  themselves:     The  Banii  Kaila  were  divided 

tbe  etb«r  statements  are  all  the  mors  suspicions  becans«  they  also 
tli«4k  o(  UouLi^  sii^mid-asy.    Camp.  Noldeka,  Qoran,  p.  69  «;. 


into  two  branches,  the  Aus  and  the  Ehaoij,  who  weK« 
constantly  at  daggers  drawn.  The  mutual  hate  iHiich 
burned  within  them,  from  time  to  time  manifested  itself  in 
murder  and  assassination,  if  by  any  chan<«  one  of  tha  Aot 
had  wandered  into  a  Ehazn^ito  quarter,  or  viee  marX. 
Shortly  before  the  arrival  of  Mohammed,  the  btttte  of 
Bo'Ath  had  taken  place  Vithin  the  liberties  of  Medina^  Sn 
which  the  Aus,  with  the  help  of  their  Jewish  alliesi  had 
vanquished  the  Ehaznu'  ^<i  broken  their  prepondenmoei 
The  Khazrty  were  the  more  numerous  and  poweiful,  and 
seem  to  have  been  on  the  point  of  making  their  li»>^^^g 
man,  Ibn  Obay,  the  king  of  Medina;  by  the  battle  of 
Bo*Ath  the  balance  of  parties — and  anarchy— was  pie- 
served  in  the  intereste  of  a  third,  who  came  in  at  thezi^ 
moment  to  settle  these  feeble  and  exhausting  feuds  and 
restore  order. 

The  drcumstanoes  were  sbgularly  fitted  to  change  flie 
religious  influence  which  Mohammed  brou^t  along  ififtii 
him  into  another  of  a  political  character,  and  from  i^^ng  a 
prophet  to  make  him  the  founder  of  a  commonwealth.  The 
Arabs  had  hitherto  been  accustomed  to  lay  betoie  their 
Kihins,  or  priestly  seers,  at  the  sanctuaries,  for  deeicioiL  in 
Qod's  name,  all  sorts  of  disputes  and  hard  questioni  which 
ordinary  means  were  inadequate  to  decide.  The  leligiooa 
prestige  which  Mohammed  eigoyed  led  directly  to  hie 
being  frequently  called  in  as  adviser  and  judge.  lb 
Medina  quarrels  and  complications  were  abundant^  and  an 
authority  to  stand  over  both  parties  was  much  needed. 
Mohammed  met  this  need  in  the  manner  which  was  moet 
acceptable  to  the  Arabs;  the  authority  hA  ekerdsed  did 
not  rest  upon  force^  but  ufton  such  a  voluntary  lecognitkm 
of  the  judgment  Of  Qod  as  no  one  hi^  any  needto  be 
ashamed  of.^  In  principle,  it  ^?as  the  same  kind -of  judicial 
and  public  influence  as  had  been  possessed  by  the  old 
KAhins,  but  its  strength  was  much  greater.  This  axoeo 
not  only  from  the  peculiarly  favourable  dronmstanoei^  bat 
above  all  from  Mohammed's  own  personality.  It  ia  im- 
possible  to  understand  the  history  until  one  has  mastend 
the  fact  of  his  immense  spiritual  ascendency  oyer  the 
Arabs.  The  expedient  of  •giving  oneself  out  for  the  nue- 
senger  of  God,  and  one's  speech  as  the  speech  of  Qod,  ia 
of  no  avail  to  one  who  finds  no  credence ;  and  eredeoce 
such  as  Mohammed  received  is  not  given  for  any  length  ol 
time  either  to  an  impostor  or  a  dupe.  Even  the  lespeot 
in  which  he  was  held  as  a  prophet  would  have  helped  hwn 
little  if  his  decisions  had  been  f ooUsh  and  perverse.  Bat 
they  were  in  accordance  with  truth  and  sound  understand- 
ing; hesawinto  things  uid  was  able  to  solve  their  riddle; 
he  was  no  mere  enthusiast^  but  a  thoronglily  praotical 
nature  as  well 

It  was  not  long  before  he  was  able  to  demand  as  of  ri^t 
that  which,  in  the  first  instance,  had  been  a  voluntary  txi 
bute.  **  Every  dispute  which  ye  have  one  with  another 
ye  shall  bring  before  Qod  and  Mohammed;"  so  runs  the 
text  in  the  original  constitution  for  Medina,  set  up  in  th^ 
first  years  after  the  Flight  *;  and  in  the  Koran  a  rebuke  ia 
given  to  those  who  continue  to  seek  the  administration  of 
justice  at  the  hands  of  the  false  gods,  ».e:  of  their  priests 
and  seers.'  With  incredible  rapidity  the  Prophet  as  a 
veritable  <'h4kim  biamr  AUiA"  had  come  to  be  the  most 
powerful  man  in  all  Medina. 


*  Very  significsnt  is  it  tlutt  the  Moslems  wars  wsdy  to  sobmit  evao 
to  punishment  with  stripes,  if  avuded  hj  Ood. 

*  Ibn  Hbhim,  842,  17. 

*  Ibn  Hishdm,  880,  8  tqq.  Jolii  b.  Sovaid  snd  other  hypoottss 
vere  summoned  before  Mohunmed  hj  their  belieTlag  rtUtires  oa  so- 
eonnt  of  some  dispute  ;  but  they  in  their  tnni  sammoned  ths  plsintlft 
befon  the  Kihins,  who  in  the  daya  of  heathenism  had  bsea  their 
judges.  It  was  with  reference  to  this  that  enr.  iw.  68  was  f«T«d^— 
*'  Hast  thoQ  not  taken  note  of  those  who  profess  to  be  bOferm,  ytt 
wish  to  carry  on  their  suit  before  the  false godst!^ 
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Mohammed  thus  laid  the  foundations  of  his  position  in 
a  manner  preciaely  limilar  to  that  which  Moees  (Exod. 
sTiiL)  18  said  to  have  followed ;  and  just  as  the  Torah  grew 
out  .of  the  dedsions  of  Moees,  so  did  Uie  Snnna  ont  of  those 
6f  Mohammed.  It  was  perhaps  in  judicial  and  regulatiye 
aetlTity,  which  he  continued  quietly  to  canry  oh  to  the 
-veiy  end  of  his  lif e^  that  his  Tocation  chiefly  lay.  At  all 
srents  his  work  in  this  direction  was  extremely  beneficial, 
if  only  because  he  was  the  creator  of  law  and  justice  where 
preTiously  there  had  been  nothing  but  Tiolence^  self-help^ 
OP  at  best  Tolxmtary  arrangement.  But  the  contents  of 
Job  legislation  ako  (if  it  can  be  caDed  ]>y  such  a  name) 
inarked  a  distinct  adyance  upon  what  Had  been  the  previ- 
am  use  and  wont  in  Arabia.  In  particular,  he  made  it 
his  special  care  to  set  a  fence  round  the  rights  of  property, 
and  to  protect  and  raise  the  pj^aoe  of  woman  in  marriage. 
Blood  rcTcnge  he  retained  indeed,  but  completely  altered 
ita  character  by  reserving  to  himself  the  right  of  permitting 
it ;  in  other  words,  the  right  of  capital  sentence.  It  need 
not  be  said  that  in- many  ways  he  availed  himself  of  that 
which  abready  existed,  whether  in  the  form  of  Arab  usage 
or  of  Jewish  law ;  he  followed  the  latter,  in  particular,  in 
his  laws  relating  to  marriaga 

The  new  situation  of  affidra  inevitably  brought  it  about 
that  religion  was  made  a  mere  servant  in  the  work  of 
forming  a  commonwealth.  Never  has  this  service  been 
better  performed ;  never  has  it  been  utilised  with  greater 
adroitness  as  a  means  towards  this  end.  In  Mecca,  Islam 
had  originally  been  nothing  more  than  the  individual  con- 
viction of  Mohammed ;  it  was  only  after  severe- struggles 
chat  he  went  so  far  as  to  preach  it,  and  even  his  preaching 
had  no  other  aim  than  to  create  individual  conviction  in 
.  otherL  What  he  said  was  of  the  simplest  description — 
that  people  ought  to  believe  in  God  and  in  judgment  to 
come,  that  men  ought  to  live  their  lives  seriously  and  not 
waste  them  in  f  ^llies^  that  one  ought  not  to  be  hi^-minded 
or  covetous,  "^and  so  on.  A  community  arose,  it  is  true, 
even  in  Mecca,  and  was  confirmed  by  the  persecutions. 
There  also  religious  meetiujgs  were  held  and  social  prayers. 
But  everything  was  still  in*A  very  fluid  and  rudimentary 
stage ;  religion  retained  its  inward  character.  It  was  not 
until  the  first  two  years  after  the  Flight  that  it  gradually 
lost  this,  and  became,  if  not  exclusively,  yet  to  a  very  large 
extent,  a  mere  drill  system  for  the  community.^  No  god 
but  the  one  Qod  (1&  iUh  ilia  llih)  was  the  entire  sum  of 
their  dogmatic,  and  less  importance  was  attached  to  belief 
ih  it  thim  to  profession  of  it.  It  was  the  watchword  and 
battie-cry.  The  prayers^  took  the  form  of  military  exer- 
cises;  they- were  imitated  with  the  greatest  precision  by 
the  congregation,  after  the  example  of  the  Imim.  The 
mosque  was,  in  fact,  the  great  exercising  ground  of  Islam ; 
it  was  there  that  the  Moslems  acquired  the  esprit  de  corps 
and  rigid  discipline  which  distinguished  their  armies. 

Next  to  the  monotheistic  confession  (tauhid)  and  to 
prayer  (saUt)  came  almsgiving  (zak&t,  sadaka)  as  a  third 
important  means  by  which  Mohammed  awikened  and 
brought  into  action  among  hisfoUowers.the  feeling  of  fellow- 
ship.    The  alms  by  and  by  grew  to  be  a  sort  of  tithe,  which 


^  This  b  to  be  vndetstood  m  applying  to  th»  system  as  a  whole. 
Of  course,  there  are  always  individaals  who  break  thiongh  system ; 
but  the  historical  power  of  Islam  rests  npon  the  system.  To  the 
system  alio  belongs  the  spiritual  Jaigon  which  Mohammed  introduced. 
It  was  no  loqger  permissible  to  say  *'  Good  morning  1  *  (*im  saUhan), 
the  phrase  now  ran,  "Peace  be  with  thee !"  and  on  every' o<}casion 
pious  forms  of  speech  were  demanded.  CSharacteristic  of  the  puritan- 
ism  of  the  system  is  the  prohibition  of  wine  and  of  gaming,  first  issued 
in  the  ]Feen  immediately  following  the  Flight,  and  the  oontempt  for 
poetry. 

*  They  were  Ave  in  number— at  sunriw,  noon,  afternoon,  sunset,  and 
late  evening.  £ach  prayer  .consisted  originally  of  two,  afterwards  of 
fotir,  prostrations.  The  .chief  weekly  public  service  (jom  a),  with  ler- 
Bon,  was  held  on  Friday  s;t  mid-day. 


afterwazds  became  the  basis  of  the  Moslem  fiscal  83rstem, 
and  so  at  the  same  time  the  material  foundation  of  the 
Moslem  state.  Beligion  received  so  practical  a  develop- 
ment that  of  alms  nothing  but  the ,  name  remained,  and 
the  convenient  fiction  that  the  taxes  had  to  be  paid  to  God. 

Just  in  proportion  to  the  closeness  of  the  union  into 
which  .Islam  brought  its  followers  did  its  exclusiveness 
towards  them  that  were  without  increase.  If  in  Mecca 
Mohammed  in  his  relations  to  the  other  monotheistic  reli- 
gions had  observed  the  principle,  "  he  that  is  not  against 
me  is  for  me,''  in  Medina  his  rule  was  **  he  that  is  not  for 
me  is  against  me."  As  circumstances  were,  he  had  to  ad- 
just matters  chiefly  with  the  Jews.  "Without  any  intention 
on  their  part,  they  had  helped  to  prepare  the- ground  for 
him  in  Medina ;  he  had  great  hopes  from  them,  and  at  first 
treated  them  on  no  different  footing  from  that  of  the  Arab 
families  which  recognized  him.  But  as  his  relations  with 
the  Au8  and  Ehazn^  consolidated,  those  which  he  had 
with  the  Jews  became  less  close.  The  cor^junction  of  reli- 
gious with  political  authority,  the  development  of  civil 
polity  out  of  religion,  of  the  kingship  from  the  prophetic 
function,  was  precisely  what  they  objected  to.^  Chi  the 
other  hand,  while  the  old  polity  of  Medina,  broken  up  and 
disorganixed  as  it  was,  had  no  difficulty  in  tolerating 
foreign  elements  within  its  limits,  the  new  political  system 
created  by  Islam  changed  the  situation,  and  rendered  it 
necessary  that  these  should  be  either  assimilated  or  ex- 
pelled. 

Mohammed's  hostility  to  the  Jews  found  expression,  in 
th^  first  instance,  theoretically  more  than  practically,^  and 
especially  in  the  care  with  which  he  now  differentiated 
certain  important  religious  usages  which  he  had  taken  over 
from  Judfusm,  so  that  they  became  distinguishing  marks 
between  Islam  and  Mosaism.  Thus,  for  example,  he  altered 
the  direction  of  prayer  (Kibla),  which  formerly  used  to  be 
towards  Jerusalem,  so  that  it  now  was  towards  Mecca ; 
and  for  the  fast  on  the  10th  of  Tisri  ('Ashtir&)  he  sub- 
stituted that  of  the  month  of  Hamadan.^  In  appointing 
Friday  as  the  principal  day  of  public  worship,  he  may  also 
possibly  have  had  some  polemical  reference  to  the  Jewish 
Sabbath.  Of  these  alterations  the  greatest  in  positive 
importance  is  the  transference  of  the  Kibla  to  Mecca.  It 
symbolizes  the  completion  of  the  Arabizing  process  which 
went  on  step  by  step  '^th  the  change  Islam,  imderwent 
from  being  an  individual  to  being  a  political  religion.  In 
substituting  the  Meccan  Ea*ba  for  tiie  sanctuary  at  Jeru- 
salem, Mohammed  did  not  merely  bid  farewell  to  Judaism 
and  assert  his  independence  of  it ;  what  he  chiefly  did  was 
to  make  a  concession  to  heathenism,  and  bring  about  a 
nationalization  of  Islam,  for  the  purpose  of  welding  together 
the  Arab  tribes  (Kab&il)  into  one  community.  Of  similar 
significance  was  the  institution  of  the  feast  of  sacrifice  (id 
al-dohi)  on  the  day  of  the  Meccan  festival  The  Moslems 
were  to  observe  the.lattei'as  much  as  possible^  even  if  they 
could  not  be  actually  present  on  the  spot. 

Thus  we  have  the  five  chief  precepts  ot  Islam — (1)  Con- 
fession of  the  unity  of  God ;  (2)  stated  prayer;  (3)  ahns- 
giving;  (4)  the  fast  of  Ramadan;  (6)  observance  of  the 
festival  of  Mecca.     Capable  of  havmg  deeper  meanings 


*  While  Islam  had  the  effect  of  uniting  the  Arabs  politically,  uni- 
ibnnity  of  religion  in  the  case  of  the  Jews  had  no  such  effect ;  on  the 
oontraiy,  the  mutual  feuds  and  liatreds  in  which  thay  indulged  con- 
duced greatly  to  the  adyantage  of  the  Moslems.  The  Jews,  of  course, 
recognised  Mohammed's  supremacy  as  a  fact,  but  they  deniedanyiegal 
title  thereto  as  arising  from  his  prophetic  offiee. 

*  Compare  the  well-known  second  siira,  in  which  a  long  attacK  is 
made  on  Judaism.  „„-,,, 

»  A  connection  with  the  Christian  fasts  is  usually  alieged.  It  is 
possible  that  Christian^inHuence  may  have  to  do  with  the  long  duration 
of  the  fasts,  but  it  cannot  have  anything  to  do  with  the  selection  of 
Ramadan ;  for  in  the  first  yeors  after  the  Flight,  Ramadan  fell  not  in. 
Spring'  but  in  December. 
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attached  to  them,  but  meritorious  abo,  eyen  in  a  merely 
external  observance,  they  were  an  excellent  instrumentality 
for '  producing  that  esprit  cU  corps^  that  obedience  to  AllAh 
and  his  messenger,  which  constituted  the  strength  of  the 
Mo«lem  system.  Up  till  that  time  blood-relationship  had 
been  the  .foundation  of  all  political  and  social  relations  in 
Arabia ;  upon  such  a  foundation  it  was  impossible  to  raise 
any  enduring  edifice,  for  blood  dissociates  as  much  as  it 
unites.  But  now,  religion  entered  upon  the  scene  as  a 
much  more  energetic  agent  in  building  the  social  structure; 
it  ruthlessly  broke  up  the  old  associations,  in  order  to 
cement  the  thus  disintegrated  elements  into  a  new  and 
much  more  stable  system.  The  very  hearts  of  men  were 
changed ;  the  sanctity  of  the  old  relationships  faded  away 
in  the  presence  of  AUAh ;  brother  would  have  slain  brother, 
had  Mohammed  willed  it.  The  best  Moslem  was  he  who 
was  the  most  remorseless  in  separating  from  the  old  and 
attaching  himself  to  the  new.;  Mohammed  gave  preference 
to  active  natures,  even  if  they  occasionally  kicked  over  the 
traces ;  contemplative  piety  received  from  him  only  the 
praise  of  words.  Over  the  anarchical  rule  of  a  multi- 
tude of  families  the  sole  sovereignty  of  God  came  forth 
trimnphant ;  its  subjects  were  united  by  the  firmest  of  all 
bonds.  Every  Moslem  was  every  Moslem's  brother,  and, 
as  matter  of  course,  took  his  part  as  against  ^very  non- 
Moslem.  Outside  of  Islam  tiiere  was  neither  law  nor 
safety;.  Allih  alone  was  powerful,  and  he  projected  those 
.only  who  acknowledged  his  sole  sovereignty. 

The  Emigrants  (Mohi^'ira),  who  along  with  the  Prophet 
had  fled  from  Mecca,  were  the  kernel  and  the  cement  of 
the  community.'  It  was  made  all  the  easier  for  them  fb 
give  effect  to  the  fundamental  principle,  that  dtixenship 
in  Medina  depended  not  on  family  but  on  faith,  because  the 
natives  themselves  (Ans&r,  "the  Defenders"),  consisting  of 
Aus  and  Khazraj,  neutralized  one  another  by  their  mutual 
enmity.  Mohammed  seems  at  first  to  have  cherished^  the 
design  not  only  of  entirely  disowning  relationship  with 
non-Moslems,  but  also  of  obliterating  as  much  as  possible, 
within  Islam,  the  distinctions  of  blood,  by  means  of  the 
common  faith.  He  established  between  emigrants  and 
individual  citizens  of  Medina  relationships  of  brotherhood, 
which  also  involved  heirship.  But  he  soon  abandoned  this 
line,  and  expressly  recognized  the  validity  and  sacredness, 
within  Ulamy  of  tlfe  old  rights  of  family  and  inheritance 
(sur.  viii.  76).  Thus  he  refrained  from  carrying  out  to 
its  full  logical  consequence  the  theoretical  principle  of 
equalization,  but  on  practi<^  grounds  permitted  the  old 
order  of  society  to  continue.  At  a  subsequent  period,  he 
even  conceded  to  relationship  and  the  ti^  of  blood  far 
larger  rights  than  were  compatible  with  Islam,  and  thus 
himself  kdd  the  foundations  of  the  violent  quarrel  which 
rent  the  community,  more  particularly  in  the  time  of  the 
Omayyads.  Similarly  it  might  be  said  that  communism 
was  originally  involved  in  the  principles  of  Islam ;  but  it 
is  characteristic  that  from  the  first  the  alms  were  less  em- 
ployed for  the  equalization  of  society,  than  for  strengthening 
the  hands  of  the  ruling  power.  It  frequently  happens  that 
a  religious  revolution  finds  expression  also  in  the  region  of 
social  polity ;  but  it  is  remarkable  to  observe  how  Islam 
utilized  the  religious  leaven  from  the  first  for  a  positive  re- 
organization- of  society,  and  neutralized  the  destructive 
{tendency  which  that  leaven  is  wont  to  show  in  political 
affairs.  It  did  not  indeed  succeed  in  totaPy  destroying  the 
radical  tendency,  as  the  history  of  the  caliphate  shows. 
But,  on  the  whole,  the  equality  before  God  which  Islam 
Reaches  interfered  hardly  at  all  with  the  subordination  of 
men  to  their  human  leaders;  both  were  demanded  by 
nligion,  both  were  taken  sincerely,  and  each  was  found,* 
IQ  practice,  reconcilable  with  the  other. 

NJSiat  this  new  and  dzaatio. principle,  thrown  into  tlie 


chaos  of  existing  relations^  must  have  exercised  a  m^tf 
power  both  of  attraction  and  repulsion  is  obvious.  Mcsv 
than  one  naXve  expression  bears  witness  to  the  artooisk' 
ment  with  which  the  Arabs  regarded  the  strange  spizit 
which  animated  the  community  of  the  Moslems— tlse  ina- 
nees  with  which  they  held  together,  the  absolute  and  will- 
ing obedience  which  they  gave  to  their  leaders,  tha  reck- 
lessness with  which  they  disregarded  everything  that  befon 
Islam,  or  outside  of  it,  was  looked  upon  as  holy.  Seme 
natures  felt  themselves  attracted  by  these  peculiarities, 
especially  if  on  other  grounds  they  felt  little  difficulty  io 
severing  themselves  from  their  old  connexions ;  bat,  on  the 
whole,  feelings  of  antipathy  prevailed.  Even  in  Media 
itself  this  antipathy  was  widespread.  The  so-called  hypo- 
crites (monAfi(dn)  were  either  only  half^ittached  to  the 
Prophet  or  in  their  inmost  hearts  unfavourably  disposed; 
they  were  kept  from  overt  action,  partly  by  the  absence  d 
a  decided  opinion,  partly  by  the  terrorism  which  the  cos- 
vinced  Moslems  exercised.  The  reproach  of  hypocri^ 
brought  against  them  means  chiefly  that  they  did  not 
manifest-  a  full  acceptance-  of  the  new  political  relatioiiL 
They  could  not  reconcile  themselves  to  the  position  cf 
having  never  a  word  to  say  in  their  own  town,  and  of 
being  compelled  to  obey  the  Prophet  from  Mecca  aiid  thoK 
who  had  come  with  him.  For  a  time  the  danger  ms 
imminent  that  all  Medina  (the  ^migrants  of  course  ex- 
cepted) might  be  infected  with  hypocrisy,  if  one  nay<all 
it  hypocrisy  when  for  a  moment  nature  and  blood  asserted 
themselves  against  religious  discipline  and  burst  its  boqfk 
The  younger  portion  of  the  community,  however,  was  os 
the  whole  enthusiastic  for  Mohammed;  the  hypocrita 
were  for  the  most  part  older  men,  espeoaUy  heads  cf 
families,  who  found  it  diflicult  to  put  up  with  the  loss  d 
poliUcal  influence  which  they  were  suffering.  As  chief  d 
their  number  Ibn  Obay  is  always  named,  the  foraiuBt 
man  of  Medina,  whom  the  Khazraj  had  thought  of  cn>vi>- 
ing  as  king^  before  matters  were  so  fundamentally  changed 
by  Islam.  Mohammed's  attitude  towards  him  and  ibe 
hypocrites  in  general  was  that  of  connivance, — ^thoroo^j 
appropriate  here,  where  political  rather  than  religious  a^is 
were  involved,  and  the  question  was  one  less  of  pcindck 
than  of  power. 

The  founding  of  the  state  upon  the  feeling  of  f eUoitslup 
generated  by  religion,  was  without  question' the  Prophet's 
greatest  achievement :  the  community  of  Medina  was  tht 
tool,  its.  heroic  faith  the  force,  by  means  of  which  lahs 
attained  the  results  which  figure  so  largely  in  the  histoj 
of  the  world.^  Moslem  tradition,  however,  does  not  stt^  to 
inquire  what  it  was  that  constituted  the  inward  strength  cf 
Islam,  but  goes  on  at  once  to  relate  what  were  its  ontvazd 
•manifestations.  Its  information  on  the  subject  of  the  period 
of  Mohammed's  sojourn  in  Medina  is  given  under  the  title  d 
."  the  campaigns  (maghAzf)  of  the  apostle  of  God."  Titi 
a  few  of  the  smaller  tribes  in  the  neighbourhood  of  Medisa 
(Johaina,  Mozaina,  Ghif&r,  Aslsjn),  and  with  the  Khoza'i, 
Mohammed  maintained  relations  of  peace  and  smitT; 
benevolent  neutrality  gradually  grew  into  alliance,  ^ 
finally  union  with  the  commonwealth  of  Medina.  6ct 
towards  all  the  rest  of  Arabia  his  very  principles  placed 
him  in  ad  attitude  of  war.  Ever  since'  Islam  from  betr.^ 
a  religion  had  become  a  kingdom,  he  was  compelled  to 
vindicate,  by  means  of  war  against  unbelievers^  its  claims 
to  supremacy ;  the  conflict  of  principles  had  to  be  settled 
by  the  sword,  the  sole  sovereignty  of  Allih  demonstrated 

^  The  credit  of  being  the  founder  of  the  Moelem  state  caosot  b* 
traniferred  to  'Omar,  bnt  must  be  left  with  Mohammed.  Itvas  set 
*Omar  who  creeled  that  feeling  of  oneneaa  which  enabled  hio,  f«  ^' 
ample,  suddenly  to  recall  a  general  like  Kh&lid  fh>m  his  career  ^  n^^ 
without  eliciting  a  mnrmnr.  The  miracle  is  the  **  primitive  ccfl"  « 
Medina,  not  the  Xk^thst.in  joguse.of.timajmcfiaB  gsvett  ttefil»» 
an  svalancha.  i 
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hy  f oiM  to  tke  lebek  irbo  thowod  tmwillmgnew  to  aooept 
it  Mora  litenlly  than  Christ  ooald  Mohammed  mj  of 
himMlf  that  he  was  ocoie  not  touring  peace  hat  a  sirard. 
Iilsm  was  a  standing  dedaration  of  war  against  idolaters. 

The  neaxest  olject  against  which  to  direct  the  holy  war 
Qil|^)  was  presented  ^  the  Meocans.  Against  them  first 
dM  Mohammed  bring  into  operation  tiie  new  principle,  that 
it  is  &ith  and  not  blood  that  separates  and  unites.  Ao- 
oording  to  Arab  notions  it  was  a  kind  of  high  treason  on 
lus  part  to  leaTo  his  natiTo  town  in  order  to  join  a  foreign 
society ;  on  the  part  of  the  people  of  Medhia  it  was  an 
act  of  hostility  to  Mecca  to  receiTe  him  among  them. 
The  Meceans  would  haye  been  folly  justified  on  their  side 
in  taking  arms  against  the  Moslems,  but  they  refrained, 
being  too  much  at  their  ease,  and  shrinking  besides  from 
fiatnoidsl  war.  It  was  the  Moslems  who  took  the  initia- 
tiye;  agjressiTeness  was  in  their  blood.  Mohammed 
began  with  utilizing  the  fayourable  position  of  Medina,  on 
a  mountain  spur  near  the  great  highway  from  Yemen  to 
Syria,  to  intercept  the  Meocan  caraTans.  Originally  he 
sent  forth  only  the  Emigrants  to  take  part  in  the  expedi- 
tions^ as  the  people  of  Medina  had  pledged  themselyes  to 
defend  him  only  in  the  event  .of  his  being  attacked ;  soon, 
however,  they  also  joined  him.  What  first  induced  them 
to  do  so  was  the  prospect  of  booty ;  afterwards  it  was  im- 
possible to  s^Noate  themselves,  so  gr$at  was  the  fusion  ol 
elementa  which  had  been  quietly  going  on  within  the 
crucible  of  Islam. 

The  first  plunder  was  taken  in  the  month  Rajab,  A.H.  2 
(Autumn  623\  in  which  drcomstance  was  at  once  seen  the 
advanta(^  ansing  from  the  change  of  conscience  brought 
about  by  the  new  religion ;  for  in  Bi^ab  feuds  and  plun- 
dering raids  were  held  to  be  unlawful  Relying  upon  the 
sacredness  of  this  month  a  caravan  of  ](oraiidi  was  return- 
ing from  T^  laden  with  leather,  wine,  and  raisins.  But 
this  did  not  prevent  Mohammed  from  sending  out  a  band 
of  Emigrants  to  surprise  the  caratfto  at  Kakhla,  between 
Tii£  ai^  Mecca;  his  orders  to  this  effect  were  given  in  a 
document  which  was  not  to  be  unsealed  until  two  days 
after  the  departure  of  the  expedition.  The  plan  was  carried 
out,  and  the  surprise  was  all  the  more  suooessful,  because 
the  robbers  gave  themselves  the  outward  semblance,  of 
pilgrims;  one  Meccan  was  killed  in  the  struggle.  But 
the  perfidy  with  which  in  this  instance  Mohammed's  ad- 
vanced religious  views  enabled  him  to  utilise  for  his  own 
advantage  the  pious  custom  of  the  4ieathen  roused  in 
Medina  itself  such  a  storm  of  disapproval,  that  he  found 
himself  compelled  to  disavow  his  own  tools.  In  Moham- 
medan tradition,  the  contents  of  the  unamlxiguons  document 
in  which  he  ordered  the  suipiiw  are  usually  falsified. 

The  foraish  still  remained  quiet;  another  outrage  had 
yet  to  come.  In  Ramadan  A.H.  2  (December  623),  the 
return  of  their  great  Syrian  caravan  was  expected,  and 
Mohammed  resolved  to  lie  in  wait  for  it  at  Bedr,  a  favour- 
ite watering-place  and  camping-ground,  northward  from 
Medina.  For  tlus  purpose  he  set  out  thither  in  person 
along  with  308  men;  but  the  leader  of  the  caravan,  the 
Omayyad  AbA  Sofy&n,  got  mxd  of  the  plan  and  sent  a 
messenger  to  Mecca  with  a  request  for  speedy  help.  Oon- 
cem  about  their  money  and  goods  at  last  drove  the  Koraish 
to  aims;  a  very  short  internd  found  thein,  900  strong,  ou 
the  road  to  Bedr.  Bj  the  way  th^  received  intelligence 
that  the  caravan  had  made  a  curcuit  to  the  west  of  Bedr, 
and  was  already  in  safety.  Nevertheless  they  resolved,  at 
the  instance  of  the  Makhsumit  Aht  Jahl,  for  the  sake  of 
their  honour,  to  continue  their  mareh.  When  the  Moslems 
first  got  touch  of  them  at  Bedr,  th^  took  them  for  the 
eaxavan;  their  surprise  on  disoorering  the  truth  may  be 
imaginad.  But^  kept  fiim  by  the  ooiQiage  of  their  leader, 
thqr  nsolred  to  faoe  the  superior  numbers  of  the  enemy. 


On  the  morning  of  Friday,  the  17th  of  Ramadan,  the 
encounter  took  place.  A  number  of  duels*  were  fought  in 
the  fronts  whidi  were  mostly  decided  in  favour  of  the 
Moslems.  The  Meocans  at  lest  gave  up  the  fight,  strictly 
speaking  for  no  other  cause  than  that  they  did  not  see  any 
reason  for  carrying  it  on.  They  were  i^uctant  to  shed 
the  blood  of  their  kinsmen ;  they  were  awestruck  in  pre- 
sence of  the  gloomy  determination  of  their  adversaries^ 
who  did  know  what  they  were  fighting  for,  and  were 
abaolutely  reckless  of  consequences.  After  a  number  of 
the  noblest  and  oldest  of  the  Koraish,  including  at  last 
Ab4  Jahl,  had  fallen,  those  who  remained  took  to  flight 
The  number  of  the  dead  is  said  to  have  been  as  great  as 
that  of  the  prisoners.  Two  of  the  latter,  whom  he  per- 
sonally hated,  Mohammed  caused  to  be  put  to  deaUi — 
*Okba  b.  Abl  Mo'ait  and  al-Nadr  b.  al-HArith.  "When 
the  last  named  had  perceived,  from  the  Prophet's  malignant 
glance,  the  danger  in  which  he  stood,  he  implored  an  old 
friend  of  his  among  the  Moslems  for  his  intercession.  This 
request  being  refiued,  al-Nadr  said:  "Had  the  l^oraish 
taken  thee  prisoner,  thou  hadst  not  been  put  to  death  as 
long  as  I  had  lived ;"  to  which  the  apologetic  reply  was : 
**1  do  not  doubt  it,  but  I  am  differently  placed  from  thee^ 
for  Islam  has  made  an  end  of  the  old  relations.*  To  the 
remaining  prisoners  life  was  spared  on  payment  by  their 
kinsmen  of  a  heavy  ransom;  but  Mohammed  is  said  to 
have  afterwards  reproached  himself  for  having  allowed 
considerations  of  earthly  gain  to  keep  him  back  from  send- 
ing them  all  to  hell  as  they  deserved. 

The  -battle  of  Bedr  is  not  only  the  most  celebrated  of 
battles  in  the  memory  of  Moslems ;  it  was  really  also  of 
great  historical  importance.  It  helped  immensely  to 
strengthen  Mohammed's  position,  liienceforward  opMus 
opposition  to  him  in  Medina  was  impossible;  families 
which  had  hitherto  withdrawn  themselves  from  his  influ- 
ence were  so  thoroughly  cowed  by  some  atrocious  murders 
carried  out  in  obedience  to  hht  oider^  that  they  went  over 
to  Islam.  He  was  now  in  a  position  to  proceed  to  break 
up  the  autonomy  of  the  Jews.  In  the  first  instance,  he 
addressed  himself  to  the  weak  Bantk  ¥auioki»  demanding 
their  acceptance  of  Islam ;  on  their  refusal,  he  took  the 
Murliest  opportunity  that  offerad  itself  to  declare  war  against 
thenL  After  a  short  siege  tley  were  compelled  to  surren- 
der; and  they  might  congratulate  themselves  that  their  old 
ally,  Ibn  Obay,  was  able  to  cot  cuss  the  Prophet  into  sparing 
their  lives^  and  contenting  hiioiBelf  with  Uieir  banishment 
from  Medina,  -Boon  aftwwaids  other  blows  were  struck, 
in  the  shape  of  assassinations,  by  means  of  which  Moham- 
med put  out  of  the  way  several  of  the  Jews  whom  he  hated 
most^  such  as  Ka*b  b.  al-Ashrri  and  Ibn  Sonaina.^  The 
state  of  fear  to  which  the  rest  were  reduced  may  readily 
be  imagined;  they  came  to  the  Prophet  and  begged  him 
to  be  propitious.  If  in  other  days  their  dislike  had  found 
somewhat  public  expression  in  all  sorts  of  witticisms  and 
scornful  sayings,  tiiey  were  now  at  least  modest  and  quiet^ 
and  kept  their  hatred  to  themselves. 

The  Meceans  also  were  very  deeply  impressed  by  the 
defeat  infiicted  on  them  by  the  Modems,  lliey  saw  dearly 
that  the  blow  must  be  avenged,  and  they  took  comprehen- 
sive measures  for  their  campaign.  After  a  year's  delay, 
<their  preparations  being  now  complete^  and  their  allies 


>  The  mwderw  of  Ibn  Boiudna  wm  Moh«77ka  b.  Mu'Ad,  of  wboaa 
eld«r  brother,  HomdM,  he  had  been  a  evorn  ally.  Hoveise  stniek  the 
murderer  in  ooaaeqn'ence,  and  reproached  him  with  his  treacherous 
ingrttltode^  aaylng  that  mnch  of  the  fat  in  his  hodj  had  oome  ttom 
the  estate  of  the  Jew.  Mohajyisa's  reply  waa  :  "  If  he  who  bade  bi« 
kill  him  ware  also  to  bid  me  kill 'thee,  I  should  obey."  The  brother, 
amased,  asked  him  if  he  was  serious,  and  when  the  other  assured  him 
that  he  was,  Howalsa  exclaimed :  *'By  God,  a  religion  whkh  bringi  it 
to  this  is  a  stapendons  one^"  and  forthwith  became  a  oonTert.  The 
stofy  {FMtU,  p.  SS)  ie  too  oharaeteristle  to  be  pMsed  ot«. 
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(Ahihish)  assembled,  they  ect  out  nnder  the  command  of 
Abd  Sofj&n,'  and  without  any  check  reached  Medina,  where 
they  pitched. their  camp  to  the  north-east  of  the  city,  in 
the  green  oom^fields  by  Mount  O^od.  In  Medina  the 
elders  were  for  awaiting  the  attack  on  the  town  and  de- 
fending themselres  within  it,  but  the  young  men  hurried 
the  Prophet  into  the  determination  to  meet  the  enemy 
without  the  gates ;  this  resolution  once  come  to  he  per- 
serered  in,  even  after  those  who  had  urged  him  to  it  had 
changed  their  minds.  On  the  morning  of  Saturday,  the 
7th  of  Shawwal,  ▲.&  S  (Jan.  Feb.  625),  the  armies  met. 
At  first  the  battle  seemed  to  be  going  once  more  in  favour 
of  the  Moslems;  one  after  another  the  standard-bearers 
and  champions  of  the  enemy  fell,  the  whole  host  wavered, 
and  even  the  camp  was  gained.  But  here  their  lust  for 
plunder  did  them  an  evil  turn.  Mohammed  had  covered 
his  left  flank  against  the  Meccan  horsemen  by  a  number 
of  bowmen,  whom  he  had  ordered  on  no  account  to  leave 
their  post  But  as  soon  as  they  saw  that  the  enemy's 
camp  was  taken,  they  threw  off  all  discipline,-  and 
determined  to  have  their  share  of  what  was  going.  It 
thus  became  possible  for  the  Meccan  cavalry  to  fall  upon 
the  Moslem  rear,  and  snatch  back  the  victory  that  had 
already  been  won.  In  the  confusion  which  now  ensued 
Mohammed  himself  was  wounded  in  the  face,  and  for  some 
time  lay  for  dead  on  the  ground.  Among  the  slain  was 
found  his  uncle^  ^amza  b.  'Abdalmottalib,  *'the  lion  of 
God ; "  his  liver  was  cut  out  and  carried  to  Abd  Sofy&n's 
wife,  Hind  bint  *Otba,  whose  father  had  been  killed  by 
Hamza  at  Bedr.  But  the  Meccans  did  not  know  how  to 
follow  up  their  triumph.  Instead  of  at  once  attacking 
Medina — where,  to  be  sure,  a  second  struggle  with  Ibn 
Obay,  who  with  his  following  had  not  taken  part  in  the 
battle  at  Ohod,  would  have  been  necessary — they  con- 
tented themselves  with  the  honour  of  their  victory,  and 
took  the  road  home,  after  having  summoned  the  Moslems 
to  a  repetition  in  the  following  year  of  the  duel  at  Bedr. 
Mohammed  even  pursued  them  for  a  short  distance  on  the 
following  day  (as  far  as  to  Hamri  al-Asad),  of  course  only 
for  the  sake  of  appearances,  that  the  Arabs  might  not 
suppose  him  to  have  been  daunted  by  his  defeat 

Nothing  came  of  the  proposed  meeting  at  Bedr,  the 
Meccans  failing  to  put  in  an  appearance.  The  principal 
event  of  A.H.  4  was  the  expulsion  of  the  Band  Nadir, 
the  most  distinguished  and  powerful  Jewish  family  in 
Medina  (Summer  625).  Mohammed,  under  some  pretext, 
suddenly  broke  with  them  and  ordered  their  departure 
within  ten  days,  on  pain  of  death.  Relying  upon  the 
support  of  Ibn  Obay,  they  resolved  to  resist,  and  sus- 
tained a  siege  within  their  walls ;  but  the  ally  they  had 
counted  on  proved  a  broken  reed,^  and  they  were  soon 
compelled  to  surtender.  They  were  permitted  to  with- 
draw, taking  along  witK  them  all  their  movable  property 
except  their  arms.  With  music  and  roll  of  drum,  the 
women  in  gala  dress,  they  marched  through  the  streets  of 
Medina,  on  ^eir  way  to  Khaibar,  where  they  had  pro- 
perty. Their  land  Uie  Prophet  appropriated  to  hisiself 
(sur.  lix.  7) ;  the  income  derived  from  it  could  be  em- 
ployed to  meet  the  numerous  claims  -that  were  made  upon 
him.  He  seems  also  to  have  handed  over  some  of  it  to 
the  Emigrants,  who  until  then  had  acquired  no  property, 
in  land  in  Medina. 

Meanwhile,  the  Band  Nadir  were  not  idle  in  Ehaibar, 
but  left  no  stone  unturned  to  annihilate  their  mortal 
enemy.  They  succeeded  in  bringing  about  an  alliance  of 
the  Koraish  and  the  great  Bedouin  tribes  of  Solaim  and 
Ghatafin,  for  the  suppression  of  Islam.     In  thei  month 


>  The  lymptihy  thova  by  maay  lohoUn  for  Itai  Obsy,  whoss  vwtk- 
BSM  dsgs&vsttd  iats  iitflUMnassb  U  ealutttsd. 


Dhd  1-ka'da,  A.B.  5  (March  627),  the  three  armies  set 
out  10,000  strong,  under  the  command  of  Abd  SofyAn. 
Mohammed  received  word  of  this  through  the  KhasA*a, 
who  secretly  played  into  his  hands,  and  on  this  occasion 
he  resolved,  not  as  formerly  to  offer  battle-  on  the  open 
field,  but  to  make  preparation  for  a  siege;  For  the  most 
part  the  houses  of  the  town  were  built  so  close  to  one 
another  as  to  make  a  continuous  wall ;  at  the  north-west 
comer  only  was  there  a  wide  open  space,  through  which  an 
enemy  could  easily  effect  an  entrance.  Here  Mohammed, 
with  the  advice  and  direction  of  the  Persian  freedman 
SalmAn,  drew  a  ditch,  behind  which  he  entrenched  him- 
self with  the  Moslems,  the  hill  of  Sal**  protecting  their 
rear.  This  fosse»  which  has  become  famous,  and  has  even 
given  its  name  to  the  entire  campaign  (the  War  of  the 
FoBse),  fully,  served  its  purpose.  The  enemy  with  their 
caval^  perseveringly  directed  their  attack  on  this  spot^ 
bnt  were  constantly  repelled  by  the  vigilant  and  courageous 
defence  of  the  fosse.  They  at  last  gave  up  all  hope  of 
reaching  their  end  in  this  way,  unless  a  simultaneous 
attack  were  to  succeed  in  another  quarter.  To  assist 
them  in  this,  they  endeavoured  to  stir  up  the  l^oraiza,  the 
last  autonomous  family  of  Jews  still  remaining  in  Medina, 
having  their  settlements  in  the  south-east  of  the  town. 
The  Nadirite  Hoyay  b.  Akh^b,  the  most  zealous  promoter 
of  the  alliance  against  Mohammed,  undertook  diarge  of 
the  negotiations,  and  supceeded  at  last  in  persuading  their 
prince,  Ka'b  b.  Asad,  to  break  his  pact  of  neutrality  with 
the  Moslems.  But  nothing  came  of  it  The  Jews  doubted 
the  perseverance  of  the  ^oraish  and  their  alHes — they  had 
their  fears  lest  ^  the  struggle  proved  a  protracted  one,  the 
besiegers  might  withdraw  and  leave  them  to  their  fate. 
They  accordingly  demanded  hostages  in  security  against 
such  an  event  being  otherwise  determined  not  to  break 
up  all  hope  of  recoh'ciliation  with  Mohammed  by  entering 
the  contest  This  attitude,  in  turn,  aroused  suspicion  on 
the  part  of  the  besiegers,  whom  it  was  not  difficult  to  con- 
vince that  the  Jews, were  demanding  hoetages  of  them  for 
the  purpose  of  handing  them  over  to  Mohammed,  and  so^ 
making  their  peace  "with.  him.  -  All  this  crippled  their  activi- 
ties stUl  more  than  did  the  failure  of  their  own  attacks  upon 
the  fosse.  The  season  also  was  against  them ;  the  weather 
was  windy,  the  nights  extremely  cold,  and,  worst  of  all,  the 
fields  yielded  nothing.  From  this  cause  tiie  chief  sufferers 
were  the  Bedouins^  w])o  had  brought  no  forage  for  their 
camds  and  horsca.  Mohammed,  who  appears  to  hare  been 
kept  well  informed  of  their  mood.  Judged  it  expedient  to 
open  negotiations  with  them.  These  were  soon  broken  off 
indeed,  but  the  mere  fact  that  the  Ghataf&n  had  ever 
entered  upon  them  was  enough  to  create  mntual  stispicion 
amongst  the  alli^  One  stonny  night  the  Meccans 
suddenly  raised  the  siege^  after  it  had  lasted  fourteen 
days,  and  returned  "home ;  thejr  were  foUowed  by  the 
Ghatafin  and  Solaim.  It  was  with  no  small  joy  thai  Uie 
Moslems  on  the  following  morning  discovered  the  de- 
parture of  the  enemy ;  it  would  have  been  impoasible  for 
them  to  have  held  out  much  l^iger,  exhausted  as  they 
were»  not  less  by  cold  and  hunger,  than  by  the  fatigues  of 
constantly  mounting  guard.  As  soon  «b  Mohammed  had 
given  them  permission  to  leave  the  camp  beside  the  hill 
of  Sal',  they  dispersed  with  the  greatest  alacrity  to  their 
homes. 

Mohammed,  however,  did  not  allow  ^them  muehr  time  to 
recruit  Hardly  ,had  they  reached  their  abodes^  when  he 
again  called  them'  to  arms  against  the  treachetous'lPoraia^ 
The  unlucky  Jews  had  been  given  over  to  the  sword. by 
the  withdrawal  .of  the  allies;  a  siege  of  fourteen  days 
compelled  them  to  surrender  unoonditionally.    Th0  men 
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vera  dnTfln  in  eliAiiiB  to  tlie  house  U  OsAmA  b.  Zftid, 
whence  on  die  foUowing  morning  Mohnmmed  censed  them 
to  be  bronght  one  by  one  to  the  market-place  of  Medina, 
and  there  executed.  This  continued  till  late  in  the  even- 
ing  They  were  six  or  seven  hundred  in  number,  and 
among  them  was  the  Kadirite  Qoyay  b.  Akhtab^  the 
author  of  the  War  of  the  Fosse,  who  had  left  the  Mecoans 
to  join  his  fortunes  with  those  of  the  l^oraifa  By 
accepting  Idank  these  men  could  haye  nved  their  liyes, 
but  they  preferred  death.  No  more  magnificent  martyrdom 
is  known  to  history,  llie  women  and  children  were  sold 
into  slayery ;  one  young  woman  only,  Banina,  suffered  the 
penalty  of  death  for  haying  broken  the  head  of  a  Moslem 
with  a  millstone  during  the  siege.  With  joyous  heart  and 
smiling  face  she  went  to  meet  her  death,  neyer  forgotten 
by  'iLisha,  irith  whom  she  was  when  her  name  was  called. 
The  Prophet  selected  for  himself  the  fair  Eai^na,  and 
married  her,  after  haying  caused  her  t6  become  a  conyert 
to  Islam. 

The  War  of  the  Fosse  was  the  last  attack  made  by  the 
ICoraish  upon  Medina* ;  Mohammed  now  began  to'take  the 
offensiye  toward*  Mecca.     This  he  at  first  set  about  with 
extreme  diplomacy,  utilizing  the  festiyal,  and  the  truce  of 
God  subsisting  at  the  time  of  the  festiyal,  lor  the  purpose 
of  paying  a  yisit  to  his  native  town.     Although  unsuccess- 
ful  in  winning  to  his  side  the  neighbouring  tribes   of 
Bedouins,  it  was  neyertheless  with  a  considerable  following 
(1 500  men)  that  in  Dhd  O-ka'da  A.H.  6  (March  628),^  he  set 
out  on  his  journey.     In  a  dream  he  had  hacT  the  key  of 
the  KalM  deliyered  to  him ;  on  the  strength  of  this  hi* 
followers  belieyed  firmly  in  the  success  of  the  expedition. 
But  the  IJloraish  were  determined  that  the  pretext  'of  pil- 
grimage should  not  avail  their  adversary ;  they  summoned 
their  allies  4md  formed  a  camp  to  the  north  of  their  town 
for  the  purpose  of  preventing  the  entrance  of  the  Moslems. 
Mohammed  was  forced  to  halt  at  Qodaibiya  on  the  borders 
of  the  sacred  territory,  and  it  was  in  vain  that  by  fair 
speeches  he  sought  to  obtain  permission  to  make  the 
circuit  of  the  Ka*ba.     He  felt  himself  too  weak  to  force 
his  way,  and  accordingly  preferred  to  treat     While  the 
envoys  were  passing  to  and  fro,  there  suddenly  arose  an 
alarm  in  the  Moslem  camp ;  they  apprehended  a  sudden 
act  of  treachery  on  the  part  of  the  Meccana     It  was  on 
this  occasion  that  the  famous  Homage  under  the  Tree  took 
place,  when  Mohammed  pledged  his  followers  by  striking 
hands  that  they  would  stand  by  him  and  go  to  death  for 
hia  saka     Some  of  the  IJuoraish  agents  witnessed  the  scene^ 
and  were  immensely  impressed,  by  it ;  such  an  enthusiastic 
obedience  as  Mohammed  recetved,  such  an  ascendency  over 
the  minds  of  men  as  he*  exercised,  they  had  never  before 
conceived  to  be  possible,  and  on  their  return  they  urged 
their  people  in  the  strongest  way  not  to  permit  matter  to 
come  to  extremitiea     l^e  J^oraisl^  |u»ordingly  judged  it 
best  to  offer  a  bargain  with  Mohammed,  the  terms  being 
that  for  this  year  he  was  to  withdraw,  so  that  the  Arabs 
might  not  say  that  he  had  forced  an  entrance  but  that  on 
the  following  year  he  waste  return  and  be  permitted  to 
remain  three  days  within  the  sacred  territory  for  the 
purpose  of  sacrifica     After  some  discussion  Mohammed 
accepted  this  proposal,  although  sealous  Modems  detected 
a  discreditable  shortcoming  in  matters  of  faith,  in  so  far  as 
it  involved  turning  back  within  sight  of  the  Ka'ba  without 
being  allowed  to  accomplish  the  sacred  circuit.     When  the 
agreement  was  to  b^  committed  to  writing  Mohammed 
dictated  the  words :  '*  In  the  name  of  AlUh,  the  merciful 
Ra^^n";'  but  the  Meccan  plenipotentiary,  Sohail  b. 
'Amr,  declared  that  he  knew  nothing  about  Bahmin,  and 

I  Nfildakc,  Tabari,  pw  308,  nota  1  ;  Vakidi,  p.  18. 
'  Rahtdb  la  a  name  of  Qod  which  Uehftinpiwl  hs4  tsJtW  ft^m  the 
^tvi  Mi4  ««ed  vith  tf^eUX  preferukOfr 


insisted  upon  the  customary  formula— '*  In  thy  name,  Alli^ 
hommal"  The  Moslems  murmured,  but  Mohammed 
yielded.  He  then  went  on  to  dictate  :  '*  This  is  the  treaty 
of  peace  between  the  apostle  of  God."  .  .  .  Sohail  anew 
protested ;  to  acknowledge  Mohammed  as  the  -  apostle  of 
God,  would  be  to  declare  himself  his  follower;  the  d^ 
signation  ought  to  be  simply  Mohammed  b.  'AbdaUih.  The 
Moslems  murmured  louder  than  before,  and  refused*'  to 
consent  to  the  changa  The  heads  of  the  two  tribes  of 
Medina,  Osaid  b.  Qodair  and  Sa'd  b.  'Ob^  held  the 
hand  of  the  scribe  and  declared  that  "Mohammed  the 
apostle  of  God  "  must  be  written,  or  the  sword  must  de- 
cida  The  Meccan  representatives  whispered  to  one 
another  words  of  amasement  at  the  spirit  displayed  by 
these  men.  But  M<Juunmed  made  a  sign-to  the  sealots 
to  hold  their  peaee^  and  again  gave  way  (sat,  zviL  110). 
The  writing  which  now  took  shape  ran  as  follows : — 

*'In  thy  name,  O  Ood  I  This  li  the  treaty  of  jmsos  eonelad0<? 
by  Mohammed  h  AbdalUh  and  SohaQ  K  'Amr.  They  have  agreed 
to  allow  th«lr  arms  to  net  Cor  ten  yeara  Dming  this  time  each 
party  ahail  be  eeoare,  and  aelthar  shall  injure  the  other ;  no  secret 
dainage  nhafl  be  taiflWted,  but  nprightneea  and  hononr  prevail  be- 
twixt ea  Vhoaoever  wihaa  to  enter  into  txeaty  and  covenant  with 
Mohammed  can  do  ao^  and  vrhoaoever  wiahea  to  enter  into  treaty 
and  ooTeoaiit  with  the  Ij^oraiah  can  do  aa  Bat  If  a  ^OFalahite 
oomes  vithont  permiialon  of  hia  ffOardlan  (Wali)  to  Mohammed,  he 
ahaU  be  dalivorod  up ;  bat  if,  on  the  other  hand,  one  of  Hohammed'a 
people  oomea  to  ue  Koraiah  he  ahall  not  be  delivered  ap.  Thta 
year  Mohammed  wilh  his  oompanlona  moat  withdraw  from  aa,*  bat 
next  vear  he  may  come  amongat  as  and  remain  for  three  day% 
yet  without  other  weapona  than  thoaa  of  a  traveller,  the  sworda 
remaining  in  their  aheatha* 

The  first  result  of  the  treaty  was'  that  the  Ehosi'a  de- 
clared for  alliance  with  Mohammed ;  while,  on  th^  other 
hand,  thd  Bekr  bi  -Einina  joined  themselves  to  the 
floraish. 

To  compensate  his  followers  for  the  apparent  resultless- 
ness  of  this  expedition,  Mohammed  immediately  after 
their  return  led  tiiem  out  against  the  rich  Jews  of  Khaibar 
(northwards  from  Medina),  whither  the  Band  Kadlr  had 
migrated,  and  from  which '  place  they  had  unceasingly 
stirred  up  opposition  against  the  Prophet  Hitherto  he 
had  contented  himself  with  putting  out  of  the  way,  by 
means  of  apsasflfnation,  some  of 'their  leading  men  who 
seemed  to  him  to  be  particularly  dangerous,  such  as  Abti 
BAfi*  and  Tosair  b.  BAsim,^  but  now  he  resorted  to  whole- 
sale measurea  In  Moharram,  Zh.  7  (May  628),  he  made 
his  appearance  before  Khaibar  with  a  powerful  army ;  in 
the  plunder  only  those  who  had  taken  part  in  the  pcpedi- 
tion  of  Qodaibiya  were  to  share^  but  many  others  besides 
accompanied  them.  The  Jews,  although  aware  of  the 
hostility  <^  Mohammed's  intentions,  were  nevertheless 
taken  completely  by  surprise  .vhen  one  momin';  they  saw 
him  and  his  trocps  encamp  before  their  strongholda  One 
of  their  leaders  had  given  them  the  excellent  advice  not 
to  shut  themselves  up  by  families  in  their  quarters,  but  to 
construct  a  common  camp  in  the  fields,  otherwise  they 
were  Ukely  to  share  -the  fate  <^  their  coreligionists  in 
Medina  But  they  repUed  that  their  strongholds  were  of 
a  different  sort,  perched  on  impregnable  summits,  and 
they  remained  shut  up  within  them.  They  had  neither 
discipline  nor  order,  courage  nor  devotion.  As  they  were 
wanting  jiLOommunity  of  feeling  so  also  were  they  lacking 
in  leadera  Their  best  man,  SaUm  b.  Mishkim,  lay  on  a 
|8ick-bed }  his  place  was  by  no  means  supplied  by  KinAna 
b '  b.  Abi  l-Qolpalk.  When  they  suddenly  became  aware 
that  they  had  been  completely  abandoned  by  their  Arab 
allies,  the  Ghataf&n,  their  heart  utterly  failed  them.  When 
besieged  in  any  of  their  citadel^,  they  hardly  ever  waited 

'  The  "  u  **  ia  remarkable,  md  #oanda  aa  1^  the  treaty  had  b«e« 
diototed  by  the  Meoeana.  r^     .        ,  ,     I 
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to  be  itonned^  bnt  i^ter  one  or  two  Borties  evacuated  it 
and  witiidrew  to  another,  where  the  same  story  was  re- 
peated. ThiMi  citadel  after  citadel  fell  into  the  hands  of 
the  Moslems ;  treachery,  which  had  something  to  do  with 
the  surrender,  waa  well-nigh  superfluous.  From  Al-Natit 
the  Jews  were  driven  to  Al-Shi^lp,  and  at  kurt  nothing  was 
left  to  them  but  Al-Katfba  (with  Al-Watfh  and  SoUlim).^ 
There  they  remained,  shut  up  and  filled -with  fear,  without 
even  risking,  as  formerly,  single  combats  and  skirmiBhes 
before  their  citadels.  After  some  time  they  asked  for 
peace,  and  obtained  it  on  the  footing  that  they  retained 
their  Uyos,  wives  and  children,  and  one  garment  each,  but 
gave  up  all  their  property,  the  penalty  of  concealing  any- 
thing being  death.  Kinina  Id.  b.  Abi  l-Ho^a4i:  was  cruelly 
tortured,  and  at  last  put  to  death  because  he  had  buried 
the  renowned  jewels  of  hiff  family ;  thus  at  the  same  time 
his  handsome  wife  9a]tiya  bint  9oyay  was  left  frea  for 
Mohammed. 

His  marriage  with  "  the  daughter  of  the  king  "  wound 
up  the  prosperous  campaign.  Qafiya  felt  no  .repulsion 
towards  the  man  who  had  caused  the  death  of  her  father 
Hoyay,  and  of  her  husband  KinAna ;  she  gracefully  accom- 
modated he^^self  to  the  situation.  More  worthy  was  the 
demeanour  of  another  Jewess,  Zainab,  who.  made  the 
attempt  to  poison  the  executioner'  of .  Jbier  people,  and 
atoned  for  this  offence  by  her  death.  The  attempt  was 
unsuccessful,  but  Mohaquned  believed  that  even  in  his 
last  illness  he  could  trace  the  effects  of  the  poison. 

Simultaneously  with  Khaibar,  Fadak  also  fell  into  his 
hands,  and  shortly  afterwards  Wadi  l-KorA,  where  also 
there  were  settlements  of  Jews.  The  plunder  was  very 
considerable.  So  far  as  it  consisted  of  movables,  it  was 
gathered  together  into  a  heap,  and  put  up  to  auction ;  the 
proceeds  were  then  divided.  Mohammed  insisted  very 
strictly  that  no  one  should  be  permitted  t6  plunder  for 
his  own  hand.  The  property  in  land,  palm  plantations, 
vegetable  gardens,  were  allowed  for  the  time  being  to 
remain  at  a  rent  in  the  hands  of  the  Jews;  half  of  the 
produce  had  to  be  paid  to  the  new  owners.  The  lion's 
share  of  the  spoil  fell  to  the  lot  of  Qod, «.«.  of  the  Prophet 
— a  fifth  of  Uie  movaUea,  of  the  real  estate  a  larger  pro- 
portion. He  consequently  had  at  his  command  Consider- 
able material  resources,  and  he  well  knew  how  to  employ 
theoiy.  not  only  for  the  enrichment  of  his  family,  but  also 
for  gaining  over  to  his  side  such  individuak  as  trere 
more  accessible  to  payment  than  to  principles. 

The  peace  of  ^odaSbiyek,  with  the  8ubseque^t  conquest 
of  Khaibar,  doees  the  £nt  period  of  Mohammed's  life  at 
Medina ;  strictly  speakings  indeed,  it  merely  confirmed  the 
status  which  in  point  of  fact  the  'War  of  the  Fosse  "had 
already  given  hun.  If  at  first  it  seemed  as  if  Mohammed 
had  shamefully  given  way,  it  soon  became  apparent,  never- 
theless, that  the  advantage  lay  with  him.  "  No  victory  of 
Islam,''  Abdbekr  was  wont  to  say,  "has  more  importance 
than  the  treaty  of  Qodaibiya ;  men  are  alwajrs  for  hurry- 
ing things  on,  but  God  lets  them  ripeh.".  "Previously 
there  had  subsisted  a  wall  of  partition  between  the 
Moslems  and  the  rest  of  men ;  they  bever  spoke  to  each 
other;  wherever  they  met,  they  began  to  fight.  Sub- 
sequently hostility  died  down ;  security  and  mutual  con- 
fidence took  its  place.  Every  man  of  even  moderate  intel- 
ligence who  heard  of  Islam  joined  it ;  in  the  twenty-two 
months  during  which  the  truce  subsisted,  the  number  of 
conversions  was  greater  than  throughout  the  whole  of  the 
previous  period ;  the  faith  diffused  itself  in  aU  directions 
among  the  Arabs." 

As  a  religion  Islam  did  not  attract  the  Arabs ;  they  had 

^  Bneh  ware  tha  aamM  of  the  thrM  Mparate  qturten  of  K1idl»r, 
•ftoh  oso  nxfud*  np  of  a  oomple^of  hoiue«  wi,  citadel*. 


no  inclination  to  pray,  read  the  Koran,  and  give  alma 
Of  this  they  had  given  auffident  evidence  by  their  per- 
ennial feudd  with  Mohammed,  and  by  the  murder  of 
divers  of  his  missionmies  who  were  sent  to  teach  them 
the  faith.^  We  can  hardly  believe  .that  a  new  spirit  now 
suddenly  pdssessed  them.  Their  change  of  attitude  was 
merely  due  to  the  imposing  effect  of  the  rising  might  of 
Islam.  They  began  to  respect  the  Moslems,  who^  in  spite 
o£  their  small  numbers,  could  defy  a  whole  Worid^  because 
they  were*  of  one  mind,  and  did  not  ask  what  the  world 
thought  They  saw  that,  in  the  great  conflict  between 
Mecca  and  Medina,  in  which  as  actors  or  as  spectators 
they  had  all  participated^  the  victoiy  inclined  more  and 
more  to  the  side  of  Medina,  that  force  could  accomplish 
nojthing  against  faith.  The  prestige  of  Mecca  was  shaken 
by  the  War  of  the  Fosse,  and  was  not  restored  by  the  treaty 
of  Hodaibiya,  in  which  the  Konush  waved  Mohammed  off 
with  the  open  hand,  and  at  the  same  time  permitted  him 
to  return  next  year.  Ishun  had  "  stretched  out  its  nedc  " 
— ^had  consolidated  itself  into  indestructible  existence— 
it  now  fought  for  victory.  There  was,  moreover,  another 
argument  in  favour  of  the  new  religion,  to  which  the  Arabs 
were  very  sensiUe^-the  rich  booty,  to  wit^  which  the 
Moslems  acquired  by  their  continual  forays.  There  is  no 
question  that  the  material  success  of  Islam  was  the  chief 
force  that  attracted  new  adherents. 

The  treaty  of  Qodaibiya  gave  a  breathing  space  to  the 
two  combatants,  and  of  this  the  prophet  reaped  the  whole 
advantage.  The  truce,  which  lasted  for  almost  two  years, 
brought  to  the  Meccans  an  almost  unbroken  series  of 
humiliations  and  losses.  Contrary  to  all  expectation,  tlia 
provisioh  made  in  their  &vour,  by  which  Mohammed 
bound  himself,  to  send  back  such  of  their  sons  as  deserted 
to  hun  before  their  majority,  ttoied  to  their  hurt»  so  that 
they  had -to  ask  Mohammed  to  have  it  changed'  Still 
more  serious  for  them  was  the  desertion  of  three  eminent 
men,  KhAlid  b,  al-Walld,  'Amr  b.  al-*i.s,  and  *OthmAn  b. 
Talha,  whom  the  Prophet  received  with  open  armsi  Next 
year  Uiey  looked  on  with  shame  and  concealed  indignation 
when  the  Prophet,  availing  himseU  of  his  stipulated  right, 
entered  the  city  with  2000  men,  and  performed  the  samd 
ceremonies  COmrat  al-KadA,  March  629).  Still  they  were 
afraid  to  break  with  him  again,  and  did  not  even  venture  to 
rid  themselves  of  his  spies^  the  Khozd'a,  who  lived  in  their 
midst  "  'Vfhen  thej  put  one  foot  forward  they  draw  the 
other  back;  they  are  eonvinced  that  Mohammed  will 
win  " — such  was  the  impression  the  j^oraish  made  on  the 
Bedouins^  who  have  a  very  keen  instinct  in  matters  of 
this  sort.  They  had  lost  confidence  in  themselves ;  they 
Jmew  that  the  fight  was  not  fought  out,  but  they  dared 
not  'seek  to  bring  it  to  a  decision. 

Against  their  will  the  decision  came.  The  BanA  Bekr 
fell  upon  Mohammed's  friends,  the  Khoz&*a,  and  were 
supported  by  some  of  their  JSloraiBhite  allies.     The  KhozA- 


<  Bee  Vahtdi,  pp.  .168-167  (Bir  Ha'dna  and  al-RajT),  and  the  general 
4ieir  of  tlieae  feudi,  ibid,  p.  29  aqj. 

*  Abd  Baafr  1»d  fled  to  Mohammed  to  Medina;  the  Meecana  de- 
manded hia  surrender.  He  vas  given  rap,  in  epite  of  hia  paaiioaate 
Temonatrances,  to  the  two  messengers  sent  to  fetch  him.  But  on  the 
road  he  fell  on  one  of  them  and  slew  him  yrlth  hb  own  sword ;  the 
othef  hastened  back  to  Medina  in  horror.  AhA  Baafr  followed, 
thinking  Mohammed  bad  now  done  enongK  to  satisfy  the  Meoeana. 
Only,  however,  when  the  messenger  refosed  the  charge  of  so  dangerona 
a  prisoner,  did  Mohammed  permit  the  latter  to  gp  off  where  he  pleated, 
refbsing  to  allow  him  to  stay  with  the  Moslems.  Accordingly  Abi 
Baafr  made  for  the  ooast-road  of  the  Syrian  caraTans,  and  became  the 
loader  of  other  Moelem  fogitires  from  Mecca,  who  qniekly  gathered 
round  him.  They  intercepted  all  eararans,  divided  the  prey,  and 
slew  the  men.  Abd  Basfr's  robberies  at  length  indnoed  the  Meccans 
to  ask  Mohammed  by  letter  to  allow  htm  to  join  his  eommnnity,  and 
so  pnt  an  end  to  the  mischief.— roinVJi,  p.  261 :  Ibn  Hishik  je 
767  Iff.  Jp' 
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ites  compliuned  to  the  Prophet^  ^bo  eagerly  seized  the 
pretext  for  war.  In  vain  did  the  Meccans  .send  Abd 
Sofjin  to  Medina  to  renew  the  trace;  they  could  not 
move  the  Prophet  from  hia  porpoae.  In  lEUmadan,  A.H.  8 
(January  630),  he  moved  i^nst  Mecca  with  an  army  of  - 
10^000  men.  With  the  Emigrants  and  the  Defenders,  were 
mustered  the  Aslam,  QhifAr,  Mozaina,  Johaina,  and 
Aslga* ;  the  Solaim  and  the  Khozi*a  joined  them  on  the 
way.  The  Bedouins  were  drawn  by  the  hope  ol  booty ; 
the  Fazirite  *Oyaina  was  sorely  vexed^that  he  had  left  his 
Ghatafin  ki  home,  not  knowing  what  was  in  iaew,  for 
Mohammed  at  first  kept  the  aim  of  his  expedition  a  secret. 
Some  of  the  Meccan  nobles  must,  however,  hitve  known 
it ;  Makhrama  b^  Naufal,  for  example,  and  th6  Prophet-s 
uncle,  *Abb&8,  did  not  await  the  capture  of  their  city,  but 
deserted  to  the  enemy  while  he  was  still  distant.  Abi& 
Sofyin,  in  particular,  must  have  been  in  the  secret;  it 
appears  that  at  Medina  he  received  the  promise  that  the 
holy  city  should  bd  spared  if  it.  yielded  pacifically,  and 
that  he  pledged  himself  to  do  his  best  to  play  into  th^ 
hands  of  the  Prophet^  But  before  the  populace  it  was 
necessary  to  keep  up  the  appearance  of  a  sudden  sorpnsd^ 
an  inevitable  submission  to  an  unforeseen  display  of  f orca 
The  same  comedy  was  repeated  afterwards  at  fiil ;  the 
htedmen  treated  with  the  Ptophet  without  consulting  the 
Thakafites^  and  then  contrived  that  the  result  of  their 
policy  should  appear  to  be  forced  by  the  course  of  events. 
ihe  Moslems  were  on  the  border  <^  the  holy  land  before 
the  Heccans  suspected  their  approach ;  then  suddenly  one 
tu^t  10,000  fires  were  seen  rising  to  heaven  to  the  north- 
west  of  the  holy  city.  In  well-feigned  surprise  Abti  Sofy&n 
hastened  to  the  hostile  camp ;  he  returned  with  the  news 
that  the  Moslems  were  at  die  gates,  that  an  improvised 
resistanee  oonld  effect  nothing  against  their  force ;  the  only 
wise  coarse  was  a  surrender — Mohammed  had  promised 
aecari^  txi  those  who  remained  in  their  houses  or  threw 
away  their  weapons.  The  terrified  Meccans  had  hardly 
any  other  coazee  open  to  them  than  to  follow  this  advice. 
And  now  the  Moslems  entered  the  city  from  several  sides 
at  onoe,  meeting  only  at  one  point  with  an  easily  quelled 
reststaaoe.  Mohammed  insisted  tiiat  there  should  be  no 
violence ;  he  pledged  the  captains  to  avoid  all  bloodshed. 
Ten  persons  only  were  put  to  the  ban,  and  of  these  one 
half  were  subsequently  pardoned.  He  took  all  pains  to 
preserve  the  sanctity  of  Mecca  unimpaired,  confimed  the 
rights  and  privileges  therewith  connected,  and  made  it 
pUtin  that  the  old  cultus  should  not  be  less  flourishing 
under  Islam.  The  ceremonies  were  retained,  save  only 
that  he  abolished  all  idols,  both  the  domestic  gods  found 
in  every  house  and  the  images  in  and  round  the  Ka*ba. 
But  evety  sanctuary  outside  of  Mecca  was  destroyed, 
except  such  as  had  a  part  in  the  celebration  of  the  Feast, 
and  so  stood  in  connexion  with  the  Ka*ba  itself.  Thus 
the  Meccan  worship  gained  a  new  and  unique  importance. 
Mohammed's  reform  did  for  Mecca  what  Josiah's  did  for 
Jerusalem.' 

The  last  step  towards  that  identification  of  the  Ka*ba 
with  Islam,  which  made  it  the  religious  centre  of  the 
Moslem  world,  was  not  taken  till  the  following  year,  when 
the  famous  Renunciation  (BarA'a)  of  sur.  ix.  forbade  the 
heathen  to  share  in  the  Feast,  which  was  henceforth  to  be 
a  strictly  Moslem  ordinance,  and  at  the  same  time  abro- 
gated the  peace  of  the  holy  months.  A  year  later  (Dhti  1- 
Hijja,  A.&  10,  March  632)  he  himself  celebrated  the  Feast 
for  the  first  time  in  the  orthodox  fashion,  introducing 
certain  -modifications  on    the    traditional    practice  and 

.'^  the  tradition  Indeed  is  tflent,  bat  Muir  (ir.  120)  is  jostified  is 
drawing  this  inference  from  the  conrse  of  events. 
*  Snouck-Hui^ronje,  Met  Mckkaamelu  FeeH,  Leyden,  1880. 


reducing  certain  varieties  of  use  to  uniform  rule.  In  all 
this  he  professed  to  re-establiph  the  true  ancient  use, 
purged  of  heretical  deviations  from  ihe  example  of 
Abraham.  At  the  same  time  he' remodelled  the  Calendar, 
forbidding  the  occasional'  interpolation  of  a  month  as  an 
arbitrary  and  human  invention,  and  establishing  the  true 
lunar  year  of  twelve  lunations. 

We  return  to  the  capture  of  Mecca.  The  submission  of 
the  ^oraiah  was  followed  by  that  of  their  nomad  brechren 
and  allies.  But  the  neighbouring  Hawizin,  to  whom 
belonged  also  the  Thakafite  inhabitants  of  Tiif,  assembled 
for  battle  with  the  Moslems.  They  camped  in  Aut^ 
between  T&if  and  Mecca,  ^ohanuned  advanced  against 
them,  and  battle  was  joined  in  the  valley  of  Honain.  Th6 
Moslems  were  broken  by  the  first  charge  of  the  foe;  for  a 
moment  the  Prophet  himself  was  in  danger,  till  the  Khazny 
rallied  round  him,  checked  the  onset  ol  the  HawAzin,  and 
at  length  turned  them  to  flight.  A  vast  booty  rewarded 
the  victors ;  for  the  Haw&zin  had  brought  all  their  herds 
and  non-combatants  with  them  ahd  placed  them  in  the 
rear,  that  they  might  feel  what  they  were  fighting  for.' 
Mohammed  caused  ihe  prey  to  be  conveyed  to  the  glen  of 
Ji*riknli,  outside  the  nortk-west  border  of  the  Haram,  a  little 
way  off  the  great  valley  that  dcbcends  from  j&if ;  he  him- 
self pressed  on  to  T&if  itself.  Here^  however,  he  failed  in 
his  object ;  in  a  dream  he  saw  a  cock  peck  a  hole  in  a 
bowl  of  cream  that  was  set  before  him,  so  that  the  con- 
tents ran  out.  After  fourteen  days  'he  gave  up  the  siege 
and  matched  to  Ji*r&na  to  deal  with  the  booty.  He  had 
deferred  this  task  in  the  hope  that  the  Hawizin  would  be 
tempted  to  embrace  Islam  in  order  to  recover  their 
families  and  cattle.  But  as  they  still  sent  no  ambassadors, 
he  had  to  yield  to  the  pressure  of  the  Bedouins  and  divide 
the  spoil  When  it  was  too  late,  the  messengers  of  the 
Haw&zin  appeared  to  announce  their  conversion;  they 
had  now  to  give  up  their  herds,  and  content  themselves 
that  their  wives  and  children  were  restored  to  them, 
through  the  mediation  of  the  Prophet  with  their  new 
masters.  The  Bedouins  received  compensation  for  what 
they  gave  up ;  the  Emigrants  and  Defender's  gave  up  their 
captives  freely.  Altogether  the  men  of  Medina  fared 
worst  in  the  distribution  of  haoij,  though  they  had  borne 
the  brunt  of  the  confiict ;  those  who  fared  best  were  the 
nobles  of  Mecca,  who  had  no  share  in  the  fight,  but  whom 
'  Mohammed  desired  to  conciliate  by  gifts  (sur.  ix.  6.0). 

The  fall  of  Mecca  reacted  powerfully  on  the  future 
development  of  Islain.  Again  the  saying  came  true : 
vicia  victoreB  cepit;  the  victory  of  the  Moslems  Over  the 
IKoraish  shaped  itself  into  a  domination  of  the  Koraish 
over  the  Moslems.  For  this  the  Prophet  himself  was  to 
blame.  In  making  Mecca  the  Jerusalem  of  Islam,  he  was 
ostensibly  moved  by  religious  motives ; .  but  in  reality 
Mohammed's  '  religion  hwl  nothing  to  do '  with  the 
heathenish  usages  at  the  Ea*ba  and  the  Great  Feast.  To 
represent  Abraham  as  the  founder  of  the  ritual  was  merely 
a  pious  fraud.  What  Mohammed  actually  .sought,  tras  to 
recommend  Ishun  to  Arabic  prqudices  by  incorporating 
this  fragment  of  heathenism,  and  at  the  same  time  he  was 
infiuenced  by  his  local  patriotism.  Henceforth^  these 
local  feelings  became  quite  the  mainspring  of  his  conduct ; 
his  attitude  to  the  Koraiah  was  determined  entirely  by 
the  spirit  of  dannishnesb.  Hence  the  extraordinary  value 
he  set  on  the  conciliation  of  their  chiefs;  one  gains. the 
impression  that  he  cared  more  for  this  than  for  the  con- 
version of  all  the  rest  of  the  world.  He  left  to  th^m  aU 
that  they  already  had ;  he  gave  them  in  addition  whatever 
they  asked,  if  only  they  would  be  his  good  friends.  AbA 
Sbfydn  was  a  great  man  ahready,  but  Mohammed  hastened. 

»  Among  them-wert  jeUtiT^  of  the  ^rophefs*fo«ter-motber,  Halima. 
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to  mae  his  power  by  giving  him  rule  over  a  broad  tract 
southward  from  Mecca.  He  used  every  means  to  make 
their  conversion  easy  to  the  Koraish,  and  to  convince  them 
that  they  were  losing  little  and  gaining  muct  They  had 
the  sense  to  understand  this  and  act  accordingly;  they 
were  soon  the  best  of  Moslems,  and  that  for  the  best 
practical  reasons.  .    ,  ,      , 

The  men  of  Medina,  as  was  natural,  felt  themselves 
slighted  in  a  special  degree  by  this  petting  of  the  Koraish. 
They  had  done  all  and  sacrificed  all  for  the  Prophet;  were 
others  now  to  reap  the  fruit  of  their  labours  t  Had  they 
by  years  of  struggle  made  Mohapmied  Lord  of  Mecca, 
only  that  they  might  surrender  in  favour  of  Mecca  the 
place  they  had  hitherto  held  f  Did  he  indeed  esteem  kin- 
ship so  much  more  than  tried  service  to  the  Faith  t  The 
Defenders  had  good  ground  for  discbntent,  but  Mohammed 
appeased  them  easily  enough.  He  reminded  them  of 
their  fellowship  toge&er  in  the  great  days  of  the  past,  of 
all  that  he  had  done  for  them,  and  they  for  him;  he 
promised  that  their  town  should  still  be  his  residence^ 
and  so  the  political  capital  of  Islam  (Madlnat  al-Isl4m). 
Then  all  the'  men  wept  till  their  beards  were  wet,  and 
said :  "0  apostle. of  Qod,  we  are  oonteztt  with  our  share 
and  lot!'' 

The  Defenders  murmured  at  the  preference  shown  to 
the  ]^oraish,  because  they  desired  preference  for  them* 
selves.  But  already  there  were  movements  of  an  opposi- 
tion from  principle  which  deemed  it  a  falling  away  from 
Islam  to  give  any  heed  to  kinship  instead  of  to  fai^  It 
is  related  that  the  beginnings  of  tiie  EhAr^'ites  (Dissenters) 
go  back  to  the  distribution  of  booty  in  W.  Ji*r4na.^ 
Certain  it  is  that  a  worldly  bias,  wMdi  had  indeed  been 
introduced  into  Islam  long  before,  then  first  became 
visible  to  every  eye.  Certain  it  is  that  Mohammed  then 
sowed  the  seeds  of  the  deep  dissensions  that  rent  his 
following  after  his  death— of  tiie  struggle  between  religious 
democracy,  such  aJB  Islam  demanded,  and  the  national 
aristocracy,  which  alone  was  really  fit  to  hold  rule  in 
Arabia.  It  was  Mohammed  who  pla6ed  the  helm  in  the 
hands  of  the  Koraish  and  opened  the  way  to  sovereignty 
for  Abti  Sofyto  and  his  house,  the  Omayyada.  If  the 
KhAryite  DhU  1-khowaisira  spoke  out  against  the  Prophet 
himself  at  Ji*rdna,  the  feeling  that  moved  him  was  quite 
sound. 

The  last  years  of  the  Proj^et  were  like  the  ingathering 
of  &  harvest  laboriously  reaped  The  conquest  of  Mecca, 
so  great  was  the  impression  it  produced,  was  called  **the 
Conquest,"  as  if  it  contained  in  itself  all  others;  From 
eyery  side,  in  thernezt  two  years,  the  sheikhs  streamed  to 
Medina  to  open  negotiations  for  the  acbeptantse  of  Islam 
by  their  tribes;  2  they  did  not  come  spontaneously, 
Mohammed  sent  to  them.  A  change  of  heart  on  the  part 
of  the  Arabs  had  no  more  share  in  these  than  in  former 
conversions.  It  cost  them  no  strug^e  to  cast  away  their 
idols;  the  imagei and  the  sanctuaries  fell  quietly  enough. 
Heathenism  was  a  dead  thing;  superstitions  could  be 
transplanted  into  Islam.  The  unique  sovereignty  of 
A114h  was  clearly  evidenced  in  the  fact  that  no  might 
could  withstand  his.  It  is  safe  to  affirm  that  the  acces- 
fiions  to  Islam  were  due  to  political  more  t>i%n  religious 
impulses,  and  meant  adherence  to  the  state  of  Medina 
rather  than  to  monotheism.  The  power  to  which  that 
city  had  grown,  acted  as  a  force  of  attniction  upon  the 
Arabs;  and  their  subjection  was  not  the  mere  effect  of 
fear,  but  expressed  also  that  sense  of  the  necessity  for 
peace  and  order,  which  had  led  to  the  founding  of  states 
f  n  the  two  previous  centuries.  Thus  it  becomes  intelligible 
that  from  every  side,  by  a  sort  of  natural  necessity,  the 


masses  of  Arabian  society  were  drawn  towards  the  centre 
of  attraction  at  Medina,  and  that  the  Prophet  received 
the  homage  of  distant  tribes  which  he  could  not  have 
influenced  directly.  The  Christian  tribes  were  not  behind 
the  rest,  they  wdre  Arabs  first  and  Christians  after. 
Only  the  Christians  of  K%jr&n  remained  true  to  their 
faith;  so  did  the  Jews  in  all  parts,  and  the  Magians  in 
the  province  of  Bahrain.*  The  last  named,  as  idolaters, 
ought  not  in  strictness  to  have  been  tolerated  in  the 
Moslem  state ;  but  practical  considerations  broke  through 
theory,  and  the  men  of  system  had  to  accept  the  incon- 
sistency with  the  best  grace  they  could. 

The  signs  of  submission  were — ^1)  the  performance  of 
the  five  daily  prayers,  or  at  least  the  proclamation  of  the 
times  of  prayer  by  the  Muedhdhin ;  {2)  the  payment  of 
the  alms-tax;*  (3)  the  acceptance  of  the  Moslem  Law, 
which  was  introduced  by  qualified  delegates  from  Medina. 
Otherwise  things  remained  as  they  were ;  Mohanuned  waa 
careful  not  to  meddle  with  tribal  affiiirs,  and  strengthened 
the  existing  aristocracies  wherever  he  could  do  so.  The 
change  of  faith  was  effected  by  treaty;  the  populace  was 
not  consulted,  and  the  whole  negotiations  were  directed 
l>y  the  Elders  and' Chiefik  For,  in  &et^  purely  political 
interests  welre  involved. 

A  single  ease^  about  which  our  information  is  exception- 
ally full,  will  sofiioe  in  illustrajion.  The  Haw&zin  had 
joined  Mohammed  jifter  the  .batUe  of  Honain,  and  now 
preached  the  duty  6t  holy  wazfare'against  their  kinsmen, 
the  Tha^afites  of  T^ii^  who  were  still  heathena  They 
made  raids  on  the  -cattie  pastured  without  the  city,  and 
made  captives  of  those  who  ventured  abroad.  The  Thaka- 
fites  were  exposed,  alone  and  helpless,  to  the  advances  of 
Islam ;  they  dared  not  stir  a  foot  beyond  their  walls.  The 
heads  of  the  city  found  the  situation  untenable,  and 
resolved  to  do  homage  to  the  Prophet  for  the  ssJ^e  of 
peace.  Ten  ambassadors  proceeded  to  Medina,  «Lnd  n^go* 
tiations  began  as  to  the  conditions  of  \he  conversion  of  tiie 
Tha^lf.  Tlie  envoys  desired  that  fornication  usury,  and 
wine-drinking  should  be  permitted  to  them ;  thiri  Moham- 
med refused  (sur.  xviL  234;  iL  278;  v.  92);  and  they 
consented  to  yield  the  p<unt  ipdien  it  was  explained  that^ 
indispensable  as  these  three  practices  might  seem,  the 
other  Moslems  had  learned  to  give  them  up.  There  was 
more  difficulty  about  the  Rabba  or  Goddess  of  T^  (c^- 
L4t)»  The  ambassadors  begged  that,  as  a  concession  to 
the  f ooUsh  multitude,  they  might  retain  her  for  three  years. 
When  they  found  Mohammed  resolute,  they  came  down 
Bucoeesively  to  two  years,  one  year,  and  a  'month.  Even 
this  was  refused ;  Mohammed's  sole  concession  was  that 
they  should  not  be  obliged  to  destroy  their  goddess  with 
their  own  hands.  'th%  deputation  returned,  and  had  nearly 
reached  T^  when  'Abdyalil  counselled  the  others  to  make 
as  if  they  had  broken  off  the  negotiation,  and  not  to  con- 
fess the  conclusion  of  the  pact  till  the  Tha]^  showed  no 
stomach  for  battie  with  Mohammed.  With  faces  covered, 
like  men  who  have  no  good  news,  th^  rode  into  the  town, 
and  first  paid  the  customary  visit  to  the  temple  of  the 
Rabba.  Then  they  told  their  tribesmen  the  conditions  of 
treaty,  declared  them  intolerable,  and  reviled  Mohammed 
as  a  hard  and  arrogant  man.  '*  And  so^"  they  concluded, 
<' prepare  for  'War,  lay  in  proviuons  for  two  years; 
Mohammed  will  surely  not  maintain  .the  siege  longer ; 
dig  a  fosse  to  protect  your  stA>nghold,  and  lose  no  time." 
The  Tha](afites  db  first  agreed  to  this ;  but  in  a  few  days 
they  lost  courage,  and  bade  the  negotiators  return*  and 
accept  ^e  conditions.    These  then  confessed  the  truth, 


1  Takidi^  p.  877.    Ibn  Kilhim,  p.  884. 


*  Non-Moslem  rabjecta  were  made  to  pay  an  U-bitrary  capitation  or 
income  tax. 
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and  added  that  Mohammed's  emisaaries  would  preeently 
appear  to  destroy  the  Babba.  The  destmction  took  place 
accordingly,  to  the  terror  of  the  women  and  children,  but 
without  a  single  man  raising  his  hand. 

The  pilgrimage  undertaken  by  Mohammed  in  the  year 
10  (March  632)  was  iike  a  Teiy  triumph.  All  Arabia, 
apart  from  the  Tassals  of  Persia  and  Greece,  lay  at  his  feet. 
The  greatest  success  of  his  life  had  been  effected  by  sheer 
moral  force  without  a  stroke  of  the  sword.  But  Arabia 
no  longer  sufficed  him ;  he  had  wider  aims.  In  his  last 
years  he  begar  to  extend  the  holy  war  against  the  Greeks. 
Even  on  his  return  from  Hodaibiya,  he  began  to  direct 
envoys  jto  seyeral  foreign  potentates^  with  letters  demand- 
ing their  adhesion  to  Islam.  One  d  these  envoys  was 
seized  and  beheaded  in  the  Bel^i  (the  ancient  Moab). 
Hence  sprang  the  first  cappaign  against  the  Greeks,  i.e^ 
the  Arabs  who  were  subject  to  the  Greek  empire.  The 
army  directed  against  them  was,  however,  entirely  defeated 
at  Mu'ta  (Autumn  629);  Kh&lid  succeeded  with  difficulty 
in  rallying  and  leading  back  the  broken  remnant  of  the 
host  Next  summer  the  Nabata?ans  who  visited  the  mar- 
ket of  Medina  spread  a  rumour  that  the  Emperor  Heradius 
was  collecting  a  vast  force  to  attack  the  Moslems ;  and 
Mohammed  set  forth  to  meet  him  at  the  head  of  30,000 
men,  but  got  no  farther  than  TabtUc,  on  the  southern 
borders  of  ancient  Edom,  when  the  rumour  was  found  to 
be  false.  The  expedition,  however,  was  not  altogether 
fruitless,  as  it  led  to  the  submission  of  several  small  Jewish 
and  Christian  communities  in  the  north  of  the  Peninsula. 
Mohammed  equipped  a  new  expedition  against  the  Greeks 
on  his  return  from  his  "  farewell  pilgrimage,"  and  it  was 
just  ready  to  start  when  he  died,  on  Monday,  8th  June 
632. 

In  forming  an  estimate  of  one  who  has  exercised  so 
unexampled  ar.-  influence  on  the  history  of  the  world,  we 
shall  do  well  to  bear  in  mind  the  hint  of  Gibbon,  that 
*'  some  reverence  is  surely  due  to  the  fame  of  heroes  and 
the  religion  of  nations."  The  grounds  on  which  Mohammed 
may  be  condemned  are  partly  found  in  his  private  life. 
Although  on  the  whole,  even  after  he  had  become  ruler  of 
all  Arabia,  he  maintained  the  original  poverty  and  simplicity 
of  his  establishment,  never  set  store  by  money  and  estate, 
eating  and  drinking  and  soft  clothing,  strictly  continued 
to  fast  and  watch  and  pray  after  his  first  fashion,  and  that^ 
too,  plainly  out  of  a  heartfelt  need  and  without  any  osten- 
tation, he  nevertheless  in  one  point  at  least  used  his  supreme 
authority  as  prophet  to  make  provision  for  the  flesh.  He 
claimed  to  be  personally  exempt  from  those  restrictions  in 
regard  to  the  female  sex  which  lay  upon  all  other  Moslems, 
and,  as  is  well  known,  he  made  very  extensive  application 
of  this  fundamental  principle.  This  fact  is 'quite  rightly 
urged  against  him  as  a  reproach ;  even  pious  Moslems  have 
been  scandalised  by  it.  At  the  same  time,  it  in  unnecessary 
to  judge  him  on  this  account  more  harshly  than  we  do 
Charlemagne,  the  most  Christian  king  of  the  Franks ;  in 
any  case  wp  must  not  apply  the  standards  of  the  present 
day  to  the  circumstances  of  old  Arabia.  Of  much  weightier 
and  indeed  of  crushing  character  is  the  accusation,  that  he 
did  not  really  believe  himself  to  be  a  prophet,  but  merely 
of  8et  purpose  played  the  part  of  one.  For  the  first  years 
of  his  activity  indeed  this  charge  is  not  now  any  longer 
maintained ;  it  is  universally  granted  that  at  that  period 
his  enthusiasm  was  genuine  and  real  But  in  Medina,  we 
are  told,  he  used  his  prophetic  character  simply  as  a  pretext 
for  the  establishment  of  his  power.  It  seems  to  the  present 
"^Titer  that  into  this  opinion  there  enter  modem  notions  as 
to  the  seiMiration  between  relijjion  and  the  civil  magistracy, 
which  ought  to  be  carefully  kept  out  of  sight.  By  any 
other  instrumentality  than  that  of  a  prophet  it  would 
hard^  liava  beau  vosiible  t« fQu^d  the  atata  o(  Medina; 


religion  was  the  soul  of  the  oommsmity.  The  founding  of 
a  religion  and  the  forming  of  a  state  were  not  connected 
in  so  merely  external  a  way  as  is  usually  supposed ;  on  the 
contrary,  the  one  was  the  natural  and  necessaxy  consequence 
of  the  other.  This  must  certainly  be  conceded,  that,  if  we 
are  to  make  any  distinctions  at  all,  Islam  was  far  lees  rich 
in  religious  meaning  than  in  social  forces.  The  Koran  is 
Mohammed's  weakest  performance;  the  weight  of  his 
historical, importance  lies  in  his  work  at  Medina  and  not 
in  that  at  Mecca.  And  it  is  a  fact  that  the  politician  in 
him  outgrew  the  prophet  more  and  more,  and  that  in  man} 
cases  where  he  assigned  spiritual  motives  he  merely  did  so 
to  give  a  fair  appearance  to  acts  that  emanated  from  seculai 
regards.  In  this  respect  it  appears  to  us  particularly 
objectionable  that  he  gave  out  as  revelations  of  God  and 
placed  in  the  Koran  sJl  sorts  of  regulations  and  orders  ol 
the  day,,  which  proceeded  simply  from  iiis  own  deliberations 
or  even  in  part  were  suggested  to  him  by  advisers  from 
outside.  At  the  same  time  the  element  of  self-deception 
is  not  excluded  even  here ;  he  took  for  a  mensage  sent 
down  from  heaven  everything  which  in  his  cataleptic  fits 
passed  through  his  mind,  however  close  might  be  its  agree 
ment  with  hu  own  previously  cherished  thoughts.  It  was 
pardonable  that  he  went  on  with  the  idea  after  he  had 
once  grasped  it,  that  he  blew  upon  the  coaU  when  the  flamn 
threatened  to  die  out.  It  is  less  easy  to  free  him  from  th*" 
reproach  of  perfidy  and  cruel  vindictiveness.  The  surpHsf" 
of  Kakhla  in  the  month  R^jab  (ordered  by  him,  though  he 
afterwards  repudiated  it),  the  numerous  aasajsmatlon^- 
which  he  instigated,  the  execution  ot  the  600  Jews  at  the 
dose  of  the  War  of  the  Fosse,  burden  the  Prophet  heavily, 
and  sufficiently  explain  the  widespread  antipathy  in  which 
he  is  held.  Tet  even  in  this  respect  it  is  well  not  to  forget 
the  instance,  already  cited,  of  Charlemagne.  It  is  precisely 
the  man  of  vast  aims  who  finds  it  most  difficult  to  keep  th'^ 
beaten  path. 

After  the  death  of  Mohanuued  arose  the  question  who  was 
to  be  his  ''representative  **  (Khalifa,  Caliph).  The  choice  lay 
with  the  community  of  Medina ;  so  much  was  understood  > 
but  whom  were  they  to  choose  t  The  natives  of  Medina 
believed  themselves  to  be  now  once  more  masters  in  their 
own  house,  and  wished  to  promote  one  of  themselves 
But  the  Emigrants  asserted  their  opposing  claims,  and 
with  success,  having  brought  into  the  town  a  considerable 
number  of  outside  Moslems,^  so  as  to  terrorise  the  men  of 
Medina,  who  besides  were  still  divided  into  two  parties. 
The  Emigrants'  leading  spirit  was  *Omar-,  he  did  not, 
however,  cause  homage  to  be  paid  to  himself  but  to 
Abiibekr,  the  friend  and  father-in-law  of  the  Prophet 

The  affair  would  not  have  gone  on  so  iqnoothly,  had  °^^ 
the  opportiine  defection  of  the  Arabians  put  a  stop  to  ^ 
inward  schism  which  threatened.  Islam  suddenly  found 
itself  once  more  limited  to  the  community  of  Medina* 
only  Mecca  and  Tilif  remained  true.  Th*  Bedouins  were 
willing  enough  to  pray,  indeed,  but  less  willing  to  pay  taxes  , 
their  defection,  as  might  have  been  expected,  was  a  political 
movement'  None  tiie  less  was  it  a  revolt  from  Islam,  for 
here 'the  political  society  and  the  religious  are  identical 
A  peculiar- compliment  to  Mohamm<Kl  was  involved  in  the 
fact  that  the  leaders  of  the  rebellion  u.  the  various  districts 
did  not  pose  as  princes  and  kingis  bit  as  prophets;  in  this 
the  secret  of  Islam's  success  ap]Msrcd  to  Ue. 

Abtibekr  proved  himself  quita  equal  to  the  perOooi 
situation.  &  'the  first  place,  he  allowed  the  expedition 
against  the  Greeks,  already  arranged  by  Mohammed,  quietly 
to  set  out,  limiting  himself  for  the  time  to  the  defence  of 
Medina.     On  the  return  of  the  army  he  proceeded  to 


1  COmpara  Mnir,  !▼.  263. 
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attadt  tlie  rebels.  The  holy  spirit  of  Islam  kept  the  men 
of  Medina  together,  and  inflamed  them  to  a  death-defying 
tea)  for  the  faith ;  while,  on  the  other  side,  the  Arabs  as  a 
whole  had  no  other  bond  of  nnion  and  no  better  source  of 
Inspiration  than  universal  egoism.  As  was  to  be  ezp^ted, 
ihey  were  worsted;  eleven  small  flying  columns  ot  the 
Moslems,  sent  out  in. various  directionsi  sufliced  to  ^uell 
the  revolt.  ;Those  who  submitted  were  forthwith  received 
back  into  favour ;  those  who  persevered  in  rebellion  ^ere 
pujiishecl  ^ith  death.  The  majority  accordingly  converted, 
the  obstinate  were  extirpated.  In  Yamima .  only  was 
there  a  severe  struggle;  the  'Banii.  Hanlfa  under  their 
prophet  Moeailima  fought  bravely,  but  here  also  Islam 
triumphed. 

The  internal  consolidation  of  Islam  in,  Arabia  was, 
strange  to  say,  brought  about  by  its  diffusion  abroad, 
llie  holy  war  against  the  border  pountries  which  Mohammed 
had  already  inaugurated,  was  the  best  means  for  making 
the  newie\igion  popular  among  the  Arabs ;  for,  in  spread- 
ing by  means  of  the  sword  the  worship  of  Allih,  oppor- 
tunity was  at  the  same  time  afforded  for  gaining  rich 
booty.  This  vast  movement  was  organized  by  Islam,  bu| 
the  masses  were  induced  to  join  it  by  quite  other  than 
religious  motives.  Nor  was  this  by  any  means  the  firsi 
occasion  on  which  the  Arabian  .caldron  had  overflowed ; 
once  and  again  in.  former  times  emigrant  swarms  of 
Bedoains  h^  settled  on  the  borders  of  the  wilderness. 
This  had  last  happened  in  consequence  of  the-  events 
which  des  J:oyed  the  prosperity  of  tiie  old  Sabean  king- 
dott.  At  that  time  the  small  Arabian  kingdonis  of 
QhassAn  and  Hira  had  arisen  in  the  western  and  eastern 
bofderlands  of  cultivation ;  these  now  presented  to  Moslem 
conquest  its  nearest  and  natural  goal  But  inasmuch  as 
Hira  was  subject  to  the  Persians,  and  Eastern  Palestine  to 
the  Greeks,  the  annexation  of  the  Arabians  involved  the 
etiensioa  of  the  war  beyond  the  Umits  of  Arabia  to  a 
straggle  with  the  two  great  powers. 

After  the  subjugation  of  Middle  and  North-Eastem 
Arabia,  Khilid  b.  al-Walid  proceeded  by  order  of  the 
Gkliph  to  the  conquest  of  the  districts  on  the  lower 
Euparates.  Thence  he  was  summoned  to  Syria,  where 
hofitiJities  had  also  broken  out.  Damascus  fell  late  in  the 
summer  of  635,  and  on  20th  August  636  the  great  decisive 
baliie  on  the  Hieromax  (Yarmdk)  was  fought,  which  caused 
the  Emperor  Heraclius  finally  to  abandon  Syria.  ^  Left  to 
themselves,  the  Christians  henceforward  defended  them- 
selves only  in  isolated  cases  m  the  fortified  cities  ;  for  the 
most  part  they  witnessed  the  disappearance  of  the  Byzan- 
tine power  without  regret.  Meanwhile  the  war  vras  silso 
carried  on  against  the  Persians  in  'IrA^p,  unsuccessfully  at 
first,  until  the  tide  turned  at  the  battle  of  Kidis^a  (end 
of  637).  In  consequence  of  the  defeat  which  they  here 
sustained,  the  Persians  were  forced  to  abandon  the  western 
portion  of  their  empire  and  limit  themselves  to'  Eran 
poper.  The  Moslems  made  themselves  blasters  of  Ctesi- 
phon  (Madiin),  the  residence  of  the  ^asanides  on  the 
Hgris,  and  conquered  in  the  immediately  following  years 
the  country  of  the  two  rivers.  In  639  the  armies  of 
Syria  and  *IrA^  were  face  to  face  in  Mesopotamia.  IJI  a 
short  time  they  had  taken  from  the  Aryans  all  the  prin- 
cipal old  Semitic  lands, — Palestine,  Sy^  Mesopotamia, 
Assyria,  and  Babylonia.  To  these  was  soon  added  Egypt^ 
which  *Amr  b.-aI-*A8,  aided  by  the.  national  and  eonfeasional 
antipathies  of  tiie  Copts  towards  the  Greeks,  overran  with 
little  trouble  in  6il.<  This  completed  the  circle  of  the 
lands  bordering  on  the  wilderness  of  Arabia;    within 

1  Th  Oo^«.  Mimoireg  ffSitL  el  dt  Otog:  OritnL,  No.  8.  Leydon, 
IMi ;  Ktfldeka,  D.  M.  Z.,  1875,  p.  76  tqq,:  BeUdhori.  1<7. 

s  8m  H.  ZoUnUrg  In  Jown,  at,^  1879  txiiL  291-388>  TSm  dst* 
U  D«rhAiM  joma  jmxi  too  Istib. 


these  limits  annexation  waa  practicable  and  natural,  a 
repetition  indeed  of  what  had  often  previously  occurred. 
The  kingdoms  of  Qhassin  and  Hira,  advanced  posts 
hitherto,  now  beoone  the  headquarters  of  the  Arabs ;  the 
new  empire  had  its  centres*  on  the  one  hand  at  Damascus^ 
on  the  other  hand  at  Cufa  and  Basra,  the  two  newly- 
founded  cities  in  the  region  of  old  Babylonia.  The 
capital  of  Islam  continued  indeed  for  a  while  to  be  Medina, 
but  soon  the  Hij&z  and  the  whole  of  Arabia  proper  lay 
quite  on  the  outskirt  of  affairs. 

It  is  striking  to  notice  how  easily  the  native  populations 
of '  tbe  conquered  districts,,  exclusively  or  prevailingly 
Christian,  adapted  themselves  to  the  new  rule.  Their 
nationality  had  been  broken  long  ago,  but  intrinsically 
it  was  more  closely  allied  to  the  Arabian  than  to  the 
Greek  or  Persian.  Their  religioua  sympathy  with  the 
West  was  seriously  impaired  by  dogmatic  controversies; 
from  Islam  they  might  at  any  rate  hope  for  toleration, 
even  though  their  jdews  were  not  in  accordance  with  the 
theology  of  the  Emperor  of  the  day.  The  lapse  of  the 
masses  from  Christendom  to  Islam,  however,  which  took 
place  during  the  first  century  after  the  conquest,  is  only  to 
be  accounted  for  by  the  fact  that  in  reality  they  had  uo 
inward  relation  to  the  gospel  at  alL  They  changed  their 
creed  in  order  to  acquire  the  rights  and  privileges  of 
Moslem  dtizena.  In  no-  case  were  they  compelled  to  do 
so;  on  the. contrary,  the  Omayyad  Caliphs  saw  with  dis- 
pleasure tho  diminishing  proceeds  of  the  poll-tax  derived 
from  their  Christian,  subjects. 

It  would  have  been  a  great  advantage  for  the  solidity 
of  the  Arabian  empire  if  it  haid  confined  itself  within  the 
limits  of  those  old  Semitic  lands,  witb  perhaps  the  addition 
of  Egypt.  But  the  Persians  were  not  so  ready  as  the 
Greeks  to  give  up  the  contest ;  they  did  not  rest  until  the 
Moslems  had  subjugated  the  whole  of  the  Sasanid  empire. 
The  most  important  event  in  the  protracted  war  which  led 
to  the  conquest  of  Eran,  was  the  battle  of  NehAwend  in 
641 ; '  tJie  moat  obstinate  resistance  was  offered  by  Persis 
proper,  and  especially  by  the  capital,  Istakhr  (Persepolis). 
In  the  end,'  all  the  numerous  and  somewhat  autonomous 
provinces  of  the  Sasanid  empire  fel],  one  after  the  other, 
into  the  hands  of  the  Moslems,  and  the  young  Shahanshah, 
Yezdegerd,  was  compelled  to  retire  to  the  farthest  comer  of 
his  realm,  where  he  came  to  a  miserable  end.^  But  in  more 
than  one  case  the  work  of  conquest  had  to  be  done  over 
againr^  it  was  long  before  the  Eranians  learned  to  accept  the 
situation.  Unlike  the  Christians  of  Western  Asia,  they 
had  a  vigorous  feeling  of  national  pride,  based  upon 
glorious  memories  and  especially  upon  a  church  having  a 
connexion  of  the  closest  kind  with  the  state.  'Internal 
disturbances  of  a  religious  and  political  character  and 
external  disasters  had  long  ago  shattered  the  empire  of 
the  Sasanids  indeed,  but  the  Eraniaiis  had  not  yet  lost 
their  patriotism.  They  were  fighting,  in  fact,  against  the 
despised  and  hated  Arabs,  in. defence  of  their  holiest  pos- 
sessions, their  nationality,  and  their  faith.  They  were 
subjugated,  but  their  subjection  was  only  outward.  The 
comxpcmwealth  of  Islam  never  succeeded  in  assimilating 
them  aa  the  Syrian  Christiana  were  assimilated.  Even 
when  in  process  of  time  they  did  accept  the  religion  of 
the  Ftophet,  they  leavened  it  thoroughly  with  their  own 
peculiar  leaven,  and,  especially,  deprived  it  of  the  practical 
political  and  national  character  which  it  had  assumed  after 
the  Flight  to  Medina.  To  the  Arabian  state  they  wei« 
always  a  thoVn  i^  the  flesh,  it  was  they  who  helped  most 
largely  to  break  up  its  internal  order,  and  it  was  from 
them  ahw>  that  it  at  last  received  its  outward  deathblow. 


*  The  aeeonnU  differ ;  tea  B«lidhoTi,  805..    Th»  chranolpgr  oLths 
conqnMta,  m  !•  wall  known,  ii  in  manv  poiata  nactttaiii. 
Baladh.,  816  «f.,  Tabait.  1. 1068. 
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The  faJlolibfb  OnmjjBd»  mm  tliair  worie,  iod  with  (he 
Omayyads  fall  tha  AxiiUmi  vnpim  TlisooozBeof  Iihun'f 
politio&l  hkfeofy  diniog  iti  fbit  oe^^ 
remoralof  the  capital  iram  DamiKUMi  toCixfai  and  from 
Cufa  to  BaghdAd,  tha  latter  uoouyyinft  BippmghotMj,  the 
site  of  the  aDcient  Ctesiphon. 

But  ire  most  return  to  the  period  of  AMbekr.  Hedied 
after  a  ahort  reign,  on  23d  August  634^  and  aa  matter  of 
ooane  mm  soooeeded  by  *Omar.  To  "Omar's  ten  years' 
Oaliphate  bdong  for  the  most  part  the  great  oonqnests. 
He  himself  did  not  take  the  field,  bat  remained  in  Medina ; 
he  nerer,  howerer,  suffered  the  reins  to  slip  from  his  grasps 
so  powerful  was  the  inflnenoe  of  Ids  personality  and  the 
Modem  oonminnity  of  feeling.  His  political  insight  is 
■hown  by  the  circomstanoe  that  he  endeaTonred  to  limit 
the  indefinite  extension  of  Moslem  col  nest^  and  to  main- 
tain and  strengthen  the  national  Arabian  dbaraoter  of  the 
commonwealth  of  Islam ;^  also  by  Ins  making  it  Ids  fore- 
most task  to  promote  law  and  order  in  its  internal  afEairs. 
The  sayinff  with  which  he  began  Ids  reign  will  neyer  grow 
antiquated:  **  By  God,  he  that  ii  weakest  among  yon  shall 
be  in^my  si^t  the  strcmgest^  nntil  I  haye  yindiocited  for 
him  Ids  rights;  bat  him  that  ii  strongest  will  I  treat  as 
the  weakest^  until  he  complies  with  the  laws."  It  woold 
be  impossible  to  give  a  better  general  definition  of  the. 
f onctum  of  the  State.  After  the  administration  of  jnstioe 
ho  directed- Ids  organizing  activity,  as  the  drcomstanoes 
demanded,  chiefly  towards  nnancial  questions — ^theinddenoe 
of  taxation  in  tiie  conquered  territorieo^'  and  the  applica- 
tion of  the  vast  resources  which  poured  into  the  treasory 
at  Medina.  It  must  not  be  brought  against  him  as  a 
personal  reproach,  that  in  dealing  with  these  he  acted  on 
the  principle  that  the  Moslems  were  the  chartered  plun- 
derers of  all  the  rest  of  the  world.  But  he  had  to  atone 
by  his  death  for  the  fault  of  Ids  lystem ;  a  workman  at 
Cofs^  driTen  to  desperation  by  absnrd  fiscal  oppressiom^ 
stabbed  him  in  the  mosqoe  at  Medina.  He  died  in  the 
bennning  of  November  64i. 

Before  hill  death 'Omar  had  nominated  six  of  the  leading 
Emigrants  who  should  choose  the  Oaliph  from  among  them- 
aolTee— -OtimiAn,  'All,  Zobair,  1Uha»Ba'd  b.  AfaC  Wakkte. 
and'AbdaUU4minb.'Auf.  The  hurt  named  declined  to  bd 
candidate^  and  decided  the  election  in  favour  of  XHhmi^  h. 
'AfCbL  Under  this  weak  sovereign  the  government  of  Islam 
fell  entirely  into  the  hands  of  the  (oraish  nobility.  We 
have  already  seen  that  Mohammed  himself  prepared  the  way 
for  this  transference;  Ab^bekr  and  "Omar  likewise  helped 
it ;  the  Endgrants  were  unanimoas  among  themselvee  in 
thinking  that  the  precedence  and  leadership  belonged  to 
them  as  of  right  Thanks  to  the  energy  of  Omar,  they 
were  suooessful  in  appropriating  to  themselves  the  suecee- 
sion  to  the  Prophet  lliey  indeed  rested  the  daims  they 
pat  forward  in  the  undeniable  priority  of  their  services  to 
the  faith,  but  they  also  appealed  to  their  blood  rehtionahip 
with  the  Fh^het^  as  a  Intimation  xi  their  ri^t  to  the 
inheritance;  and  the  tiea  of  blood  connected  them  with 
the  (oraiih  ui  generaL  In  point  of  &et  they  felt  a, 
greater  solidarity  with  these  than,  for  eiamplt^  with  the 
nativee  of  Medina;  nature  had  not  been  expelled  by 
faith.*  The  supremacy  of  the  Emigrants  natiira|ly  fur- 
nished the  means  of  transition  to  we  sapremacy  of  the 


>  B»  motgki  to  ndw  Um  wbol*  BstidB  s  giMt  bort  of  God;  th« 
Aiftbt  mm  to  bo  ■didlwt  nd  nothing  obo.  TImj  irin  ftrfaldd«i  to 
•eqvlro  laadod  MtilM  tai  tbo  ooaqiMnd  eoontrlM  |  tU  kad  vm  dtlMr 
made  ototo  jaopwtj  or  mm  reitorod,  to  -tho  old.  ownon  oabjMt  to  s 
pvpotnal  trflraU  wbioh  proTiikd  pay  on  a  iptondid  Mik  for  uo  aimj. 

>  Ntfld«k%  lUofi  U9.  To  "Pmar  alio  ia  duo  fhs  aatobUdmiMit  of 
tbaK»  of  tba  Flight 

•  BmlafhaliatorfhadaiBtttiMbattlaofHonaintiMlmlgnata 
an  woinaratad  along  vtth  tha  llMoni  aad  Kl>fdUl^  lad  dlatlqgaiahw^ 
ABBthsanoflladiaa  ' 


Meocan  aristocracy.  X>thm&n  did  all  in  his  power  to 
press  forward  this  development  of  afitedra  He  belonged 
to  the  foremost  family  of  Mecca,  the  OmayyadB,  and  that 
he  should  favour  Ids  relations  and  the  l^lorauh  as  a  whole^ 
in  every  possible  way,  Seemed  to  him  a  matter  of  course. 
Every  position  of  ii^uence  and  emolument  was  aasigned 
to  them ;  they  themselves  boastingly  called  the  important 
province  of  Tiik  the  garden  of  l^raiah.  In  truth,  the 
entire  empire  had  bMome  that  garden.  Nor  was  it 
unreasonable  that  from  the  secularization  of  Islam  the 
chief  advantage  should  be  reaped  by  those  who  best  knew 
the  world.  Such  were  beyond  all  doubt  the  patricians  of 
Mecca,  and  after  them  those  of  TAi^  people  like  Khilid  b. 
al-Walid,  *Amr  b.  at'lf,  'AbdallAh  b.  AU  Sarj^  Mnghira 
b.  Sholx^  and,  above  all,  old  Abl  Sofyin  with  his  son 
Mo*Awiy%  the  goveriior  of  Syriik 

Against  the  rising  tide  of  worldliness  an  opposition, 
however,  now  hepai  to  appear.  It  was  led  by  what  may 
be  called  the  iqmtual  noblesse  of  Islam,  which,  as  dis- 
tinguished  from  the  hereditaiy  nobility  of  Mecca,  might 
also  be  designated  as  the  nobility  of  merit,  consisting  of 
the  '*  Defenden^"  and  esperially  of  the  Emigrants  who  had 
lent  themselves  to  the  elevation  of  the  l^ondsh,  but  by  no 
means  with  the  intention  of  allowing  themselves  to  be 
thereby  eflboed.  The  opposition  was  headed  by  *Ali, 
Zobair,  faJ}^  both  as  leading  men  among  the  Emigrants 
and  as  disappointed  candidates  for  the  Caliphate,  who 
therefore  were  jealous  of  XHhmAn.  Their  motives  were 
purely  selfish;  not  God's  cause  but  their  owl^  not 
religion  but  power  and  preferment^  were  what  they  sought^ 
Their  party  was  a  mixed  one.  To  it  belonged  the  men  of 
real  piety,  who  saw  with  displeasure  the  promotion  to  the 
first  places  in  the  commonwealth  of  the  great  lords  who 
had  actually  done  nothing  for  Islam,  and  had  joined 
themselves  to  it  only  at  the  twelfth  hour,  while  those  who 
had  borne  the  burden  and  heat  of  the  day  were  passed  by. 
But  the  migority  were  merely  a  band  of  men  without 
viewi^  wiiose  aim  was  not  a  change  of  qrstem  but  of 
pereonay  that  they  themselves  might  fatten  in  the  vacant 
placea.  Everywhere  in  the  provinces  there  was  agitation 
Munst  the  Cidiph  and  Ids  govemore^  except  in  Syria,  where 
XnhmAn's  cousin,  Mo'Awiya  b.  Ab£  SofyAn,  carried  on  a 
wise  and  strong  admimstration.  Hie  movement  was  most 
energetio  in  *£4^  and  in  ^^gypt  Its  ultimate  aim  was 
the  deposition  of  XHhmin  in  lavour  of  *Ali,  whose  own 
services  as  well  as  Ids  dose  relationship  to  the  Fh>phet 
seemed  to  give  him  the  best  daim  to  the  Caliphate.  Even 
then  there  were  enthusiasts  who  held  him  to  be  a  sort  of 


The  malcontents  sought  to  gain  their  end  by  force.  In 
bands  they  came  from  the  provinces  to  Medina  to  concuss 
^OUanin.  into  concession  of  their  demands.  From  the 
Indus  and  Oxus  to  the  Atlantic  the  world  was  trembling 
before  the  armiea  of  the  Caliph,  but  in  Medina  he  had 
no  troops  at  hand.  He  propitiated  the  mutineers  by 
concessions,  but  as  soon  as  they  had  gone,  he  let  matters 
resume  their  old  course.  Thus  things  went  on  from 
worse  to  worse.  In  the  following  year  (656)  the  leaders 
of  the  rebela  came  onoe  more  from  Egypt  and  THk  to 
Medina  witii  a  more  numerous  following ;  and  the  CaJiph 
affain  tried  his  former  plan  of  making  promises  which  he 
did  not  intend  to  ke^  But  the  rebels  c4ught  him  in  a 
flagrant  breadi  of  Ids  word,  and  now  demanded  his  abdi- 
cation,  besieging  him  in  Ids  own  house,  where  he  was 


*  It  vaa  tha  aama  oppodtion  of  tha  apiiitaal  to  tha  aaoolar  noUit^ 
thet  aflenraidi  ihoirad  ttaalf  in  tha  ravolt  of  tha  norad  dtiaa  agidnat 
tha  Onafjradk  Tba  mofamant  triumphad  with  tha  alavalion  of  tha 
*AbbAdda  to  tha  thronau  Bat  that  tha  apliitiua  aoUUty  «••  fi^tiag 
not  for  prindpla  but  for  panonal  advantaga  vaa  aa  apparent  la  *Aira 
boatflitiaa  i«iliiat  Zobair  aad  TUhs  aa  la  that  of  tha  *AbbMdf  i 
tha«D]]inrwBor*A]t  ^  ,,.  .... .., _  _ 
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defended  b^  a  few  faithfnl  Bubjects.  As  lie  wotUd  not. 
»ield,  they  at  last  took  the  buUding  by  stonn  and  put 
bim  to  death,  an  old  man  of  eighty.  His  death  in  the 
act  of  maintaining  his  rights  was  of  the  greatest  service  to 
his  house  and  of  corresponding  disadvantage  to  the -enemy. 

Controversy  now  arose  among  the  leaders  of  the  oppo- 
sition as  to  the  inheritance.  The  mass  of  the  mutineers 
summoned  'AJd  to  the  Caliphate^  and  compelled  even  l^alha 
and  Zobeir  to  do  him  homage»  But  soon  these  two,  along 
with  'AiabA,  the  mother  of  the  faithful,  who  had  an  old 
grudge  against  'Al^  succeeded  in  making  their  escape  to 
*Ir^  whien  at  Basra  they  raised  the  standard  of  rebellion. 
'AH  in  point  of  fkct  had  no  real  right  to  the  succession, 
and  moreover  was  actuated  not  by  piety  but  by  ambition 
and  the  desure  of  power,  so  that  men  of  penetration,  even 
although  they  condemned  *Othmi^'s  method  of  govem- 
menty  yet  refused  to  recognize  his  successor.  The  new 
CaHph,  however,  found  means  of  disposing  of  their  opposi- 
tion, and  at  the  battla  of  the  Camel,  fought  at  Basra  in 
November  656,  Tal|A  and  Zobair  were  slain,  and  *Aisha 
was  taken  prisoner.  ^ 

But  even  so  *AJ1  had  not  secured  peace.  "Vi^th  the 
murder  of  'Othmin  the  dynastic  principle  gained  the 
twofold  advantage  of  a  legitimate  cry — ^that  of  vengeance 
for  the  blood  of  the  gray-haired  Odiph,  and  of  a  distin- 
guished champion,  the  Syrian  governor  Mo*4wiya.  Mo*4wiya 
was  not  inclined  to  recognize  *Alf,  and  the  latter  did  not 
ventoro  to  depose  him.  To  have  done  so  would  have  beea 
useless,  for  Mo*Awiya's  position  in'  Syria  was  impregnablei 
The  kernel  of  his  subjects  consisted  of  genuine  Aiabs^ 
not  only  recent  immigrants  along  with  majn^  but  also 
old  settlers  who^  through  contact  with  tlie  Roman  empire 
and  the  Christian  church,  had  taken  on  a  measure 
of  civilization.  Through  the  QhaMnids  these  latter 
had  become  habituated  to  monarchical  government  and 
loyal  obedience^  and  for  a  long  time  much  better  order 
had  prevailed  amongst  them  than  elsewhere  in  Arabia. 
Syria  was  the  proper  soil  for  tha  rise  of  an  Arabian 
kmgdom,  and  Mo'&wiya  was  just  the  man  to  make  use  of 
the  situation.  He, exhibited  *OthmAn's  blood-atained 
garment  in  the  mosque,  at'  Damascus,  and  incited  his 
Syrians  to  vengeance. 

*Ali's' position  in  Cufa  was  much  less  advantageous. 
The  population  of  TiiUf.  was  already  mixed  up  with 
Persian  elements ;  it  fluctuated  greatly,  and  was  largely 
oomposed  of  fresh  immigrants.  Islain  had  its  head- 
quarters here;  Cofa  and  Basra  were  the  home  of  the 
pious  and  of  the  adventurer,  the  centres  of  rcJigious  and 
political  movement  This  movement  it  was  Uiat  had 
raised  *AI1  to  the  Caliphate,  but  yet  it  did  not  really  take 
any  personal  interest  in  him.  ^[eligion  'proved  for  him  a 
much  less  trustworthy  and  more  jdimgerous  support  than 
did  the  conservative  and  secular  f eeUng  of  Syri^  for  the 
Omayyads.  Mo*Awiya  could  either  act  or  refrain  from 
acting  as  he  chose,  secure  in  either  case  of  the  obedience 
of  his  subjects.  'All,  on  the  other  hand,  was  unable  to 
convert  enthusiasm  for  the  principle  inscribed  on  his 
banner  into  enthusiasm  for  his  person.  It  was  necessary 
that  he  should  accommodate  himself  to  the  wishes  of  his 
supporters,  and  at  the  same  time  it  was  impossible,  for 
these  wishes  were  inconsistent.  They  impelled  him 
suddenly  to  break  off  the  battle  of  giffin,  which  he  was  on 
the  point  of  gaining  over  Mo*4wiya,  because  the  Syrians 
fastened  copies  of  the  Koran  to  their  lances  to  denote 
that  not  the  sword  but  the  word  of  Qod  should  decide 
the  contest  (end  of  July  657).  But  in  yielding  to  the 
win  of'  the  minority  he  excited  the  displeasure  of  the 
minority,  the  genuine  zealots,  who  in  Ho*Awiya  were 
opposing  the  enemy  of  Islam,  and  who  regarded  ^Ali's 
entering  inta  n^|;otiations  with  him  as  a  denial  of  the 


faith.  VHien  the  -niegotiations  failed  and  war  was 
resumed,  the  EhAnyites  refused  to  follow  'Alf s  army, 
and  he  had  to  turn  his  anns  in  the  first  instance  agaonst 
them.  He  succeeded  in  disposing  of  them  without  diffi- 
culty, but  in  his  success  he  lost  the  soul  of  his  following. 
For  they  were  the  true  duunpions  of  the'  theocratic 
principle;  through  their  elimination  it  became  clear  that 
the  struggle  had  in  no  sense  anything  to  do  with  the 
cause  of  Qod.  'All's  defeat  was  a  foregone  conclusion, 
once  religious  enthusiasm  had  failed  him;  the  secular 
resources  at  the  disposal  of  his  adversaries  were  far 
superior.  Fortunately  for  him  he  was  murdered  (end 
of  January  661),  thereby  posthumously  attaining  an 
importance  in  the  eyes  of  a  large  part  of  the  Mohammedan 
world^hfa)  which  he  had  never  possessed  during  his 
life.    His  son  !pasan  made  peace  with  *Mo*&wiya. 

The  Ehir^iteB  are  the  most  interesting  feature  of  the 
then  phase  of  Islam.  In  the  name  of  religion  they  raised 
their  protest  against  allowing  .the  whole  great  spiritual 
movement  to  issue  in  a  secular  and  political  result,  in  the 
establishment  within  the  conquered  territories  of  an 
Arabian  kingdom,  a  kingdom  which  diametrically  contra- 
dicted the  theocratic  ideal  Islam  was  then  on  the  point 
of  making  its  peace  with  the  world,  not  without  a  certain 
apostasy  from  its  original  principles,  for  which  Mohammed 
himself  had  paved  the  way.^  life  was  no  more  dominated 
by  religion,  but  came  to  terma  with  it  and  parted  com- 
pany. TbiA  development  was  favoured  by  the  govern- 
ment^ which  desired  before  all  things  to  have  peace. 
Orthodoxy  arose^  and  thereby  religion  was  tamed  and 
divested  of  eveiy  dangerous  element;  strictly  spea&mg,  it 
became  a  oompronpse,  according  to  wjiich  the  leitter  of  the 
precept  was  correbtly  followed,  in  order  that^  in  eveiything 
besides,  a  man  nii^t  obey  his  own  inclinations.  The  con- 
ditions under  whidi  any  one  might  make  sure  of  heaven 
were— -ou' the  one  hand,  the  performance  of  "good  works," 
ue,  of  such  cpera  cperanda  as  had  a  special  churchly 
merit  assigned  to  them ;  on  the  other  hand,  faith  in  the 
absolute  sovereignty  of  Qod  even  over  the  wiUs  of  men. 
About  morals  Qod  showed  little  concern — the  usual  view 
of  orthodox  shaTnanism.  This  was  by  no  means  the 
original  standpoint  of  Islam,  although  the  transition  to 
it  was  made  at  an  early  stage,  and  by  the  Prophet  himself. 
Originally  IsIsqi — t.e.  religious  resignation — was  only  the 
complement  of  pious  effort;  a  man  set  himself  about 
even  the  hardest  and  apparently  purposeless  tasks,  because 
he  believed  the  issue  to  lie  entirely  in  the  hand  of  Qod. 
But  now  all  this  was  reversed ;  a  man  acted  according  to 
his  humour,  because  his  destiny  had  nothing  to  do  with 
his  inherent  qualities,  but  was  dependent  entirely  on 
AlUh'a  capricow  The  EhAni)ites  protested  not  merely 
against  the  dynastic  principle  and  the  rule  of  tha  Omay- 
yad%  but  also  against  orthodoxy ;  they  disputed  the  doc- 
trine of  predestination  and  the  proposition  that  a  great 
sinner  could  yet  be  a  good  Moslem,  because  they  did  not 
understand  how  to  divorce  religion  from  practice.  To 
some  degree  they  call  to  mind  £e  Montamsts,  but  their 
opposition  was  much  more  energetic  in  its  expression.^ 

Soure8B.^for  the  Ustory  of  JCohsmmed  these  tre-^l)  tbt 
Korea:  (2)  the  tbeologioo-biitorical  tndition  or  Hedfth.  Tbs 
Utter  le  cl^ionologiceUy  sirenged  in  the  biogrephiee,  of  wbieh 
tboee  of  Ihn  lehik  end  of  WHadi  ere  the  oldest  snd  most  impost- 
ant  Ibn  lehAk'e'work  in  its'oomplete  fonn  is  now  to  Be  noad 
only  in  Ibn  Hiihim's  revision  (ed.  Wtfetenfeld),  bat  hige  sad 
nnmerouB  fhwments  of  the  original  are  given  by  Tabsri  (ed.  De 
Jong).  Of  W^tdi  the  JXtdb  al-Jiaghdii,  <.«.  t^e  hiitoiy  of 
Mohammed  in  Medina,  ia  atill  extant  (abridged  German  tnoalation 
by  WeUhaoaen,  1882) :  hit  coUectiona  for  the  earlier  period  are 
known  to  na  through  the  work  of  Ibn  Sa'd  hie  aeerataxy  (^Uo^ 


1  On  the  ftirthtf  deWopmeDt  of  Ulam  oompan  Heaiena,  X>«  Mrifi 
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uneditedX  Tfa*  Hadfth  is  Ml  fiiiih  man  ■yttimatlollT,  Moording 
to  sabieote,  in  the  great  ooUeotiona  of  tradition  by  Muik  b.  Anas, 
Bokhiri,  Moslim,  etc.  (BiiUk  editions).  A  subsidiary  authority 
is  the  hunaniatio  tradition  ot  the  OdaV  with  which  the  poetry 
may  be  reckoned.  The  principal  collections  of  this  olaas  are. the 
ICUdb  tO-Aghdni  (Bnlak  edition)  and  the  Kdmil  (ed.  Wright).  Fqr 
the  period  alter  Mohammed  the  moat  important  work  is  the 
CffunmieU  of  Tabari  (Leyden  edition) ;  the  history  of  the  eonqnest 
is  treated  briefly  after  the  best  anthorities  by  Belidhori  (ed.  De 
Ooeje,  1866). 

LH0raiurs.—l!hB  genuine  tradition  of  the  Araba  with  refennoe 
to  their  pro^et  wss  ilrst  introdnoed  into  Europe  by  the  Trench, 
beginning  with  Oagnier  and  ending  with  the  ralnable  wmk  of 
Caossin  OB  PerosYaL  Weil  and,  aftarnim,  Httldsks  especially,  haTO 


the  merit  of  haring  shown  how  to  nse  the  Koran  in  eonjnnetlon  with 
the  Arab  tradition  aa  a  main  aonixse.  Of  modem  biographies  the 
moat  important  are  thoee  of  Muir  and  Sprenger ;  reMorcn  has  not 
vet  got  beyond  them,  although  there  is  room  for  this.  Por  the 
;  history  of  the  Caliphs,  the  standard  book  Is  still  the  weU-known 
work  of  Weil,  althon^  ainoe  it  was  pabllshed  oonsideraUe  addi. 
tions  have  been  ma<u  to  oar  knowledge  of  the  sonroee,  thanks 
apeoially  t6  the  labours  of  Doiy,  De  Goeje,  and  other  Dutchmen. 
Hitherto  the  main  object  has  been  to  bring  together  the  materials 
in  this  department  of  reeearch,  and  a  comprehensiTe  treatment  of 
the  entire  anl^eet  has  not  aa  yet  been  accomplished ;  still  reference 
mav  be  made  in  this  oonneetian  to  Doiy  {JEtiaMrt  dt  FJslamimu), 
ana  A.  Ton  Eremer  {Cf^BcK  dtr  1urr9ekind§n  leUm  d,  Ulam,  and 
K^MitrgtacikiekU  d,  OrimOa  vmUr  dtn  Kktaif§n).  (/.  WliL) 


PABT  IL— THE  EASTEBN  CALIPHATE. 


SiOT.  L— The  Omattam. 

1.  Lf  oommcoicing  the  hifltoiy  of  the  Omayrad  dynasty 
we  must  first  recur  to  the  causes  which  brou^t  about  the 
triumph  of  this  family,  and  which  led  its  chief  to  substitute 
Damascus  for  Medina  as  the  seat  of  the  Oaliphate;  an 
event  which  led  to  profound  changes  in  the  Moslem  empire^ 
and  exercised  a  considerable  influence  on  its  doTelopment. 
In  the  same  way,  at  a  later  date,  the  transfer  of  tlu»  Osli- 
phate  from  Damascus  to  Baghdid  marked  the  accession  of 
a  new  lanuly  to  the  supreme  power,  and  gave  Islam  a  new 
direction. 

In  the  time  of  Mohammed,  the  Arabs  were  dirided  into 
an  infinite  number  of  tribes,  some  settled,  others  nomadic, 
which  were  constantly  at  war  with  each  other.  The 
Prophet  united  them  into  one  body,  but  he  could  not 
entirely  eradicate  the  hatred  which  had  existed  for  ages 
between  tribe  and  tribe.  Thus  the  people  of  Mecca  and 
those  of  Medina  hated  each  other,  beouue  the  former  were 
a  branch  of  the  csoe  of  Ma'add,  the  great  ancestor  of  the 
tribes  of  the  North  ;i  while  the  latter  belonged  to  the 
Yemenite  race^  or  that  of  the  South.  The  conquest  of 
Mecca' by  Mohammed  and  his  allies  of  Medina  auy  ezaa- 
"perated  this  hatred,  and  the  nobles  of  the  Ecnaish  swore 
to  take  revenge  on  the  Yemenites^  as  soon  as  they  should  be 
able  to  do  so.  One  of  the  most  violent  opponents  of  the 
Prophet  had  been,  as  we  have  seen,  the  fathsr  of  that  veiy 
Mo'Awiya  whoiounded  the  Omayyad  dynasty,  Abd  SolyAn, 
grandson  of  Omayya,  the  leader  of  the  Meccans  in  the  battle 
at  O^od :  and  it  is  related  that  his  wife  Hind,  having  found 
$amjBS»  Mohammed's  uncle,  among  the  dead,  cut  open  his 
body,  and  tore  out  and  devoured  his  livsr.  We  have  also 
seen  how  iA>d  Sofyin  ultimately  made  lus  submission  and 
embraced  Islam,  but  only  undsr  compulsion.  His  son 
Mo*Awiya  became,  it  is  true,  one  of  Mohammed's  secretariee ; 
but  we  know  that  his  faith  was  never  very  strong;  and  that 
he  always  made  his  religion  silbordinate  to  the  interests  of 
his  family.  Even  in  his  youth,  he  had  conceived  the  project 
of  recovering  the  supreme  power  for  Ids  own  race,  and  it 
has  been  related  above  how  the  inner  oonf  icts  of  Islam 
under  the  Ol^phat^w  c.  *OthmAn  and  *AK  caniad  hi™ 
forwards  towards  this  goal 

Mo'Awiya  might,  no  doubt,  have  marched  to  the  Jie^ 
of  'OthmAn  with  an  army  of  Syrians ;  but  l2ie  preserva^ 
tion  of  the  Osliph,  lus  relative,  would  not  have  served  the 
purposes  of  his  burning  ambition,  and  we  may  say  witii-- 
out  hesitation  that  it  was  with  secret  joy  thai  the  prefect 
of  Damascus  heard  of  the  fatal  result  of  the  plot  against 
^OthmAn.  The  Syrians  were  entirely  devoted  to  Mo- 
*Awiya.  Polite^  amiable,  and  generous,  he  had  |;ained  the 
goodwill  of  all  the  Arabs  of  Syria,  for  whom  Islam  had 
remained  a  dead  letter,  and  who^  cohtinuing  Bedouins  at 
heafifc,  shared  the  feelings  of  their  chief  against  the  new 


a  The  Xa'addftair  ai*  also  oAse  saBsd  Mo^siitss  sad  Kalaits^  aAsr 
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aristocracy  of  Medina.  Consequently,  when  *AU,  X>th- 
mAn's  suoceMor,  summoned  Mo'Awiya  for  the  last  time  to 
albknowledge  him,  and  when  Md'Awiya,  assembling  his 
partisans  in  the  mosque  of  Damascus,  ai^ed  their  advice, 
they  replied  that  it  w^  his  part  to  command,  and  theirs 
to  obey  and  to  aci  Ihe  enthusiasm  of  the  Syrians  was 
great;  and  Mo*Awiya  having  ordered  a  levy  m  ma$te, 
within  three  days  every  able-bodied  man  had  joined  his 
standard.  Syria  alone  supplied  Mo'Awiya  with  more 
troops  than  all  the.  rest  of  the  provinces  put  together 
furnished  to  *A]i,  who  is  Aid  to  have  addressed  his  soldiers 
with  these  bitter  words :  ''I  would  gladly  exchange  ten  of 
you  for  one  of  Mo*Awiya's  soldiers.*^  Then  he  added — ^m 
allusion  to  the  savage  action  of  Hind,  Mo'Awiya's  mother, 
on  the  field  of  battle  at  Ohod— **  By  God  I  he  will  gain 
the  victory,  this  son  of  the  liver-eater  1  * 

*Alf s  gbomy  anticipations  were  fulfilled ;  but  it  was  by 
stratagem  that  Mo'Awiya  gained  his  victory.  Hie  battle 
of  Siffin,  the  abortive  n^tiations  that  followed,  and  the 
withdibwal  of  the  EhAnyitei^  have  been  already  spoken  at 
The  negotiations  ended  In  the  conference  of  Ddmat  al- 
Jandal,  a  ;miall  place  situated  l)etween  ^yria  and  TiiDf, 
abput  seven  day^  jourtiey  from  Damascus  apd  thirteen 
from  Medina.  Here  in  Kamadan,  a.h.  37  (a.d,  657-658), 
.Abd  MtisA  and  *Ajxa  b.  al-*Af  (the  funous  conqueror  of 
Egypt)  appeared  as  arbitrators  for.  *Ali  and  Mo'Awiya 
respectively,  and  the  cunning  of  the  latter  induced  AbA 
M^  to  ponounce-both  pret«idante  deprived  of  whatever 
righto  eiuier  might  have  to  the  Caliphate^  and  to  say  that 
it  now  rested  with  the  Moslems  to  make  a  new  choice. 
*Amr,  who  was  only  waiting  for  this  declaration,  rose  in  his 
turn,  and  said  to  the  Arabs  who  were  crowding  round  the 
platform :  '*  O  people^  ye  hear  what  AMl  M^sA  saya  He 
himself  renoxmces  the  claims  of  his  master.  I  also  agree  to 
the  deprivation  of  'All,  but  I  proclaim  my  master  Mo'Awiya 
Cyiph.*  AM  MtisA  cried  out  against  this  treachezy,  but 
no  one  would  listen  to  him,  and  he  fled  for  refuge  to 
Meocs,  where  he  ultimately  recogmsed  the  claims  of 
Mo'Aii^ya,  even  In  *All's  lifetime.  This  event  marks  the 
commencement  of  the  Omayyad  dynasfy.  *Ami  went  in 
triumph  to  Damascus^  where  the  Syrians  took  the  oath  of 
.fideli^  to  Mo'iwiya. 

In  UrAk,  on  the  other. hand,  with  the  e^toeptaonof  the 
EhArQitesy  all  the  people  remained  faithful  to  the  cause 
6i  *A1^  who^  mounting  the  pulpit  at  Cola,  sumiiaoned  his 
army  to  the  field,  and  fixed  their  rendezvous  at  KdUaaki, 
a  small  place  not  far  from  the  city.  *S!hb  Ehii^ites  had 
taken  lefoge  at  KahrowAn,  and  *Alf  found  it  necessai^  to 
attack  them  there^  before  marchiTig  figaimA  the  ^7z£udsl 
At  Ids  arrival  most  of  the  rebels  dispisrsed,  eiooept  from 
fifteen  to  eighteen  hundred'  fanatic^  who  remained  at 
their  post  and  allowed  themselves  to  be  daughteied  to 
the  kst  man.  Thus  rid  of  the  EhAi^itea^  *AII  meant  to 
direct  hii  march  towards  ^vria,  but  his  soldiers  refoaed 
to  aovc^  and  deokred  their.  Intention  of  fiitt  taking  soac 
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nstf  af  CaftL  Compelled  to  inactioii,' *A]i  reinnied  to 
Cufa,  while  Mo'Awiya  gayo  Mi  attention*. to  fecuring  the 
poseeaaion  of  tlie  proyincea.  At  the  beginning  of  A.H.  38 
(A.D.  65&.669),^?gypt  waa  Idet  to  'Alt  'Amr  b.  al-'Aa 
waa  aent  thither  by  Mo'iwiya^  and  marched  without 
delay,  at  the  head' of  fiye  thouaand  men,  agaiiiat  *All'a 
yicegerent,  Mohammed,  aon  of  the  lata  Oaliph,  Abtibekr. 
The  bnye- general  Aahtar,  whom  'All  aent  to  the  help  of 
Mohammed,  waa  poiaoned  at  (obom  by  the  prefect  of 
that  place,  acting-  under  aecret  orders  from  Mo'&wiya,  and 
'Ali'a  troopa  retraced  their  atepai  Meanwhile,  in  Egypt 
itself,  it  partisan  of  the  Omayyada,  Mo*Awiya  b.  Hoday, 
who  waa  at  the'  head  of  aix  Uiouaand  fighting  men,  had 
declared  against  Mohammed,  and  driyen  him  from  Foatit. 
On  hia  arriyal  in  £gypt»  'Amr  effected  a  junction  with 
Mo'&wiya  b.  Hoday,  and  the  unfortunate  Mohammed, 
beaten  by  hia  adyeraariea,  fell  into  the  hands  of  Ibn 
Hodag,  who  put  him  to  death. 

While  Egypt  waa  thus  being  lost  to  *A11,  commotions 
were  excited  at  Basra  itself  by  a  partisan  of  the  Omayyads. 
These  wore,  however,  put  down  by  the  governor  of  that 
city,  ZiyiUL  This  man  was  Mo'Awiya's  own  brother,  but 
illegitimate,  and  not  having  been  acknowledged  by  his 
father,  Abd  Sofyin,  he  had  revenged  himself  by  embracing 
the  party  of  'AK  Ziydd  was  renowned  ambng  the  Arabs 
fqr  his  eloquence,  his  resolution,  and  jus  courageu  At  a 
later  period,  Mo'Awiya  gained  him  over  to  his  «ause  by 
publicly  acknowledging  him  as  his  brother.  At  the  time 
we  speak  of,  he  was  a  faithful  servant  of  *AJi,  and  as  soon 
as  the  revolt  of  Basra  was  put  down,  he  marched  into 
Firsistin,  where  he  maintained  peace  and  kept  the 
inhabitants  in  their  allegiance.  Meanwhile,  however,  the 
other  provinces  were  falling  One  after  the  oUier  under  the 
power  of  Mo'dwiya.  His  gener&la  penetrated  into  the 
heart  of  Chaldieaj  and  even  in  Arabia  where  'Alfs 
generals  had  at  first  gained  some  advantages,  Boar^  ^b. 
Artah  obtained  possession  of  Medina  A.H.  40  (a.p.  660-661), 
and  compelled  its  inhabitants  to  acknowledge  Mo'&wiya. 
After  ihis  he  marched  upon  Mecca,  expelled  Kothun, 
*Ali's  governor,  and  there  also  exacted  an  oath  of  obedience 
to  his  master.  Following  up  his  successes,  Boar  did  not 
hesitate  to  preaa  aouthward,  and  aoon  gained  poaaeasion 
of  Yemen.  *AU  waa  now  no  long^  master  of  anything 
but  *Ir4k  and  a  part  of  Peraiai  and  even  of  theae  provintea 
the  former  Waa  menaced  by  tbe  Byriana,  aa  we  have  seen. 
Taking  advantage  of  aome  partial  aucoeaaea  gained  by  hia 
forcea  in  Arabia  and  in  Syria,  *A11  made  overturea  for 
peace,  bat  they  were  rejected.  .  Mo'&wiya'believed  hinuelf 
tooaure  of  ultimata  aucceaa  to  be  willing  to  share  the 
empire. 

It  waa  then  that  three  men  of  the  Khir^ites  conceiTed 
the  project  of  delivering  Islam  from  those  who  were 
desolating  it  with  fire  and  blood.  'Abd  al-Ra^mAn  b. 
Moijam,  Boraik  h.  'AbdalUh,  and  *Amr  b.  Bekr  agreed 
that  on  the  very  same  day  the  first  ahould  kill  *A]1  at  Cufa, 
the  aecond  Mo'&wiya  at  Damaacua,  and  the  third  *Amr  b. 
al-*AsatFost4t  They  fixed  on  Friday  the  15th  of  Bamadin, 
A.B.  40,  when  they  wbn  aura  of  fi«Ji«g  their  vietima  at 
the  mosque.  The  plot  waa  put  in  execution,  but  'AU  • 
alone  fell  On  the  appointed  day,  Borisik  made  hia  way 
into  the  mosque  of  Damascus,  and  atabbed  Mo'&wiya  in 
the  back  with  hia  aword.  Before  he  could  repeat  the 
bloff  he  waa  aeised,  and  Mo*Awiya  recovered  from  his 
wound.  As  for  'Amr,  he  had  been  kept  at  home  by 
illneaa ;  hia  place  at  the  moaque  was  taken  by  Ehirija, 
the  chief  of  1ms  guards ;  and  it  was  he  who  fell  beneath 
the  blowa  of  'Ainr  b.  Bekr.    *Abd  al-Rahmin  was  more 
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auoceaaful^  As  'All  waa  entering  the  moaque,  be  dealt  him 
a  blow  on  the  liead  with  hia  aWord,  and  stretched  him  on 
the  ground  mortally  wounded.  Two  dajrs  later  *A11  died; 
and  the  assassin  was  put  to  death  with  horrible  tonnentSw 

*A1I  left  two  aona,  Haaan  and  Qoaain.  The  people  of 
Irik  choae  9iuan  C^pb.  But  he,  not  having  his  father's 
energy,  recoiled  before  the  prospect  of  a  war  with 
Mo*Awiya.  Though  he  had  an  army  of  fbrty  thouaand 
men  afhia  diapoeal,  he  preferred  to  renounce  the  Caliphate. 
Besidea,  oi&e  of  hia  generals,  Kais  b.  Sa'd,  who  had  urged 
him  to  continue  the  struggle,  and  had  l:dnnself  tried  the 
chance  of  arms,  had  just  been  beaten  by  the  Syrians.  Tn 
consequence  of  this  defeat,  a  mutiny  had  broken  out  in 
Qasan's  army.  He  abdicated,  and  only  demanded,  in 
exchange  for  the  power  which  he  reaignec^  pardon  for  his 
relatives  and  a  yearly  pension  of  five  millions  of  dirhems,' 
together  with  the  revenues  of  the  Persian  city  of  DArib- 
gild.  A  treaty  to  this  effect  was  concluded  between 
Mo'Awiya  and  Qasan,  in  spite  of  the  opposition  of  Hoeain, 
who  exhorted  his  brother  to  continue  the  struggle ;  and 
Mo*Awiya  •  entered  Cufa  at  the  head  of  his  army,  accord- 
ing to  some  authorities  towards  the  end  of  the  month  of 
Rabf  I.,  A.H.  41  (July,  a.d.  661),  according  to  others  % 
month  or  two  later,  ^asan  retired  to  Me£na,  where  he 
died  eight  or  nine  years  afterwards,  poisoned,  it  is  said, 
by  order  of  the  Caliph. 

Mo*Awiya,  who  now  remained  sole  master  of  the  Moslem 
empire,  was,  however,  not  yet  universally  acknowledged. 
Five  thousand  Kh&rgites  made  head  against  him  in  the 
province  of  Ahw&z,  the  ancient  Susiana,  and  a  revolt  broke 
out  at  Basra.  Ziy&d  himself,  Mo'Awiya's  brother,  refused 
to  take  the  oath  to  him,  and  fortified  himself  at  Istakhr, 
the  ancient  Fersepolis.  The  revolt  at  Basra  was  put  aown 
by  Bosf  b.  ArtAh,  and  Moghira  b.  Sho^ba,'  whom  Mo'Awiya 
had  named  prefect  of  Cufa,  accepted  the  task  of  bringing 
about  a  reconciliation  with  ZiyAd.  Ziyid  refused  to  take 
the  oath  of  allegiance  only  because  he  feared  being  called 
to  account  for  certain  sums  of  money  which  were  miaring 
from  the  pub&c  treasury  of  Persia.  Mo'Awiya  promise^  to 
shut  hia  eyea  to  theao  irregularitiea ;  and  Ziyid  came  to 
Damaacua  and  waa  very  well  received  by  the  Caliph,  who 
haatened  to  adopt  the  bastard  aa  hia  brother,  to  the  great 
acandal  of  all  pioua  Moslems.'-  After  acknowledging  Ziyid, 
who  thus  became  Ziyid  aon  id  Abti  Sofyin,  Mo*iwiya 
entmated  him  with  the  government  of  Basra  and  of  Persia, 
and  afterwards  with  that  of  Cufa,  when  Moghlra  b.  Sho*ba 
died.  .Ziyid  governed  *Iri^  with  the  greateat  vigour,  to 
the  full  aatisfaction  of  Mo'iwiya,  who  further  plMsd  the 
whole  of  Arabiia  under  his  authority';  but  in  that  same 
year,  A.H.  03  (a.d.  672^73),  Ziyid  died.  It  aeema  that 
Mo*iwlya  had  thought  of  him  aa  hia  ancoeasor  in  the 
Caliphate.  After  Ziyid's  death,  the  Caliph  wished  to 
secure  the  throne  for  hia  own  aon  Tadd.  Tliia  waa  a  new 
violation  of  the  cuatomaiy  righta  of  lalaifi ;  for  Mohammed, 
whoo9  actions  served  aa  a  rule^  had  not  in  his  lifetime 
appointed  any  one  aa  his  successor.  Mo*iwiya^  who  was  a 
statesman  above  everything,  and  who  held  religion  tc^ 
cheap  when  it  ihterfei«d  with  his  objects,  did  not.  hesitate 
to  create  a  precedent  He  m6^  however;  at  first  with 
vigorous  oppoaition,  and  it  was  not-  till  aome  'yeani  later 
that  he  ventured  to  have  his  Intentions  publicly' annoonoed 
from  Uie  pulpit  In  Syria  the  people,  took  the  oath  of 
allegiance  to  Tadd ;  in  'Arab&a  and  Irik  public  opinion 
declared  itaelf  against  the  step  whidi  Mo'iwiya  had  taken. 


'  TIm  dirhoB  Jt  a  tSkmf  coin,  worth  about  a  franc . 

s  At  a  later  period,  the  'AbbMd  Caliph  Jf ahdi  thon|^t  It  ri^i  to 
have  the  namee  of  Ziyid  and  hie  deeoendaate  etraok  off  the  rolls  of  the 
Koniah  ;  ba^  alter  hie  death,  thi  penona  coneerned  gained  0Ttr4he 
okiior  of  the  loils-oaoiL  and  fot  their  aanMaxepIaeedm  the  liata  8ae 
Tahai^  ill.  irib 
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The  Caliph  was  not  mored;  thxeate  preTafled  orer  fhe 
obstinacy  of  th»  people  of  Irik,  and  Mo'Awiya  repaired  to 
Arabia  in  perKin,  at  the  head  of  an  army,  to  intimidate  the 
inhaUtantB  of  Mecca  and  Medina.  As  may  be  supposed, 
the.  principal  fomenters  of  the  resistance  in  Arabia  were 
the  SODS  of  the  first  Caliphs,  *Abd  al-Ba^min  the  s(m  of 
AbUbekr,  *AbdalUh  the  son  of  "Omar,  and  Qosain  the 
son  of  *Ali ;  for,  by  snbmitting;  they  would  haye  renounced 
all  hope  of  being  themselves  chosen  by^the  people.  Another 
"AbdiUUh,  son  of  that  Zobair  who  had  beni  among  the 
six  candidates  nominated  at  the  death  of  "Omar  for  the 
choice  of  the  Moslems,  was  also  one  of  the  warmest 
opponents  of  the  pretensions  of  Mo'Awiya.  AU  the  efforts 
of  the  Caliph  to  win  orer  these  personages  to  his  side 
having  proved  vain,  he  ordered  them  to  bo  brought  into 
the  mosque  at  Mecca,  each  between  two  soldiers;  then, 
having  mounted  the  pulpit,  he  called  on  the  bystanders  to 
take  the  oath  of  allegiance  to  his  son ;  adding  that  'Abd 
al-Rahmi^  Hosain,  and  the  two  *AbdalUhs  would  raise  no 
objection.  They,  in  their  terror,  did  not  utter  a  word,  and 
the  asaembly  took  the  oath.  Then  Mo^wiya,  without  con- 
cerning himself  further  about  the  malcontents,  returned  to 
Damascus. 

While  thus  occupied  at  home,  Ho'Awiya  did  not  n^Iect 
foreign  affiuri^  *Amr  b.  al-*^  governor  of  I^gypt,  died 
A.H.  43  (A.D.  663-664),  and  was  followed  by  several  prefects 
In  succession,  under  one  of  whom  the  general  Mo'&wiya  b. 
Hodag  xmdertook  several  expeditions  into  the  province 
of  Africa.  In  the  year  50  (a.d.  670)  he  advanced  as 
far  as  Oomunia,  now  Stksa,  near  which  city  he  laid  the 
foundations  of  the  celebrated  Kairawin,  and  even  went 
on  to  Sabaratha,  a  town  situated  near  the  seashore,  and 
opposite  to  the  island  of  Crina.  The  emperor,  Constantino 
IV.,  had  sent  thither  thirty  thousand  Greeks,  who  were 
beaten  and  compelled  to  r&«mbark  in  haste.  Mo*iwiya  b. 
Hoday  returned  to  Egypt  after  his  victory,  and  the  Caliph 
now  considered  the  position  of  the  Moslems  in  Africa  so 
strongs  that  he  separated  that  provi9ce  from  "Egyjot,  and 
appointed  as  governor  of  Africa  *0^ba  b.  Nifi*,  who  per- 
manently established  l^airawin,  in  a  plain  situated  at  a 
little  distance  from  the  first  encampment  of  Md^Awiya  b. 
Hodag.  Accordinff  to  some  historians^  the  new  city  was 
completed  ▲.&  55  (a.d.  674-675). 

In  the  East  the  successes  of  the  Moslems  were  still  more 
brilliant.  ZiyAd,  brother  of  Mo*4wiya,  as  soon  as  he  was 
appointed  governor  of  Ir^  and  Persia,  sent  an  army  into 
Khor&s&n.  It  advanced  as  far  as  the  Oxus,  croesed  that 
river,  and  returned  loaded  with  booty  taken  from  the 
wandering  Turkish  tribes  of  Transoxiana.  BokhArA  was 
occupied  by  a  son  of  Ziy&d,  and  Sa'd,  son  of  the  Caliph 
'OthmAn,  whom  Mo*Awiya  had  made  governor  of  Khoris&n, 
marched  against  SamarHpand^  A.H.  56  (a.d.  675-676). 
Other  generab  penetrated  as  far  as  the  Ltidus,  and  over- 
ran and  conquered  MtUt&n,  KAbtilistin,  Mokrin,  and 
e^'ist&n. 

In  the  North  the  Moslems  ivere  not  less  fortunate  in 
their  attacks  on  the  Byzantine  empire.  Mo'Awiya,  while 
■till  only  governor  of  iyria,  had  gained  possession  of 
Armenia,  and  had  sent  a  fleet  against  Qypnis,  which,  in 
(xngunction  with  that  of  the  governor  of  Egypt,  had 
efibcted  the  conquest  of  that  islimd.  Encouraged  by  the 
result  of  this  expedition,  he  gave  the  order  for  new  incur- 
sions in  the  Mediterranean.  His  fleet  of  twelve  hundred 
vessels  invested  the  islands  of  Cos,  Crete,  and  Rhodes. 
The  famous  Colossus  of  Rhodes  was  broken  to  pieces,  and 
H  is  laid  that  the  bronse  of  which  it  was  made  was  bou^t 
by  a  Jew' of  Emeaa,  and  formed  a  load  for  nine  hundred 
and  eighty  camels.  The  Arabs  even  dared  to  threaten 
Constantinople,  which  owed  its  safety  only  to  the  Greek 
^rsL    Yasid^  the  son  of  Mo'iwiva.  took  sarfc  in  thaait 


expeditions,  but  willi  ns  great  ardour,  and  iu  the  year  58 
(A.D.  677-678)  Mo*iwiya  concluded  a  thirty  years^peace 
with  Constantine  IV.  Two  years  later,  he  died  a*  Dams* 
ens,  after  a  reign  of  nearly  twenty  yearsw  H®_J^  "^ 
govomorof  Syria  for  the  same  length  of  time.  Before  his 
death,  he  sent  for  his  son  Tarid,  and  having  pomted  out 
how  he  had  smoothed  down  all  difiicolties  for  him,  he 
advised  him  to  spare  no  effort  to  preserve  the  attachment 
of  tiie  Syrians.  He  urged  him  also  to  keep  a  ck)se  watch 
on  the  actions  of  Hosain  b.  'AU,  and  of  the  other  pre- 
tenders who  had  reused  to  take  the  oath  of  allegiance  to 
him;  but  he  added  that,  should  they  rebel,  Taifd  ouj^t 
to  treat  them  with  demency,  and  not  to  forget  their  illus- 
trious  origin.  By  faQing  to  act  upon  this  wise  advice^ 
Tadd  rendered  irreconcilable  that  formidable  schism  which, 
even.at  the  present  day,  still  divides  the  Moslem  world, 
and  n^ich,  at  all  periods,  has  been  a  source  of  calamity  to 


2.  Tadd  had  not  his  father's  genius.  Ftesionotely 
fond  of  pleasure,  and  careless  about  religion,  he  bestowed 
more  care  on  turning  a  pretty  oouplet  than  on  consoli- 
dating the  strength  of  his  empire.  During  his  short  reign 
he  committed  three  actions  for  which  Moslems  never 
pardoned  his  memory :  the  murder  of  9osam,  son  of  'All 
and  grandson  of  the  IVophet ;  the  pillage  of  Medina;  and 
the  taking  of  the  Ka'ba,  the  venerated  temple  of  Mecca; 
crimes  which  were  not  redeemed  in  the  eyes  of  the  people 
by  a  few  fortunate  expeditions  on  the  part  of  his  generals.^ 

Lnmediately  on  ascending  the  throne,  in  the  month 
R^ftb  A.H.  60  (April,  ajd.  680),  Taifd  sent  a  circular  to  all 
his  prefects^  with  an  oflictal  announcement  of  his  father's 
deaui,  and  an  order  to  administer  the  oath  of  allegiance  to 
their  respective  subjects.  In  particular,  he  charged  the 
new  prefect  whom  he  appointed  to  Medina,  his  own  cousin 
Walid  b.  'Otba,  to  strike  off  the  heads  of  Hosain  son  of 
*AU,  *Abd  al-Rahmiin  son  of  Abdbekr,  *AbdalUh  son  of 
*Omar,  and  'Abdallih  son  of  Zobair,  if  they  again  refused 
to  acknowledge  ium.  Terrified  at  such  a  commission, 
Walid  did  not  dare  to  act  with  rigour  against  Qosain  and 
•AbdalUh  b.  Zobair,  botii  of  whom  refused  to  take  the 
oath,  but  allowed  them  to  escape'  to  Mecca.  Tazfd 
immediately  deprived  him  of  his  office^  and  appointed  in 
his  place  *Amr  b.  Sa*id,  already  governor  of  Mecca.  Once 
in  l&e  Holy  CSty,  *Abdallih  b.  Zobair  bought  himself  in 
such  perfect  safety  that  he  began  to  intrigue  with  the 
Meccans  to  have  himself  proclaimed  Caliph  in  Arabia^ 
At  Cufa  the  news  of  the  fiight  of  Hosain  produced  great 
agitation  among  the  partisans  of  the  family  of  'All,  who 
were  numerous  there,  and  they  sent  several  addresses  to 
the  grandson  of  the  Prophet,  inviting  him  to  take  refuge 
with  them,  and  promising  to  have  him  proclaimed  Califii 
in  Ir^.  Qosain,  who  knew  the  fickleness  of  the  people 
of  Titiff  hesitated  to  yield  to  their  entreaties;  but  Ibn 
Zobair,  who  was  desirous  to  get  rid  at  all  costs  of  so 
formidable  a  rival,  persuaded  him  that  he  ought  to  go 
and  put  himself  at  tiie  head  of  the  people  of  'IrA^,  and 
enter  on  an  open  struggle  with  Tadd.  Hosain  began  by 
sending  his  cousin  Moslim  b.  *A^  to  Cufa,  and  from  him 
he  learned  that  many  of  the '  inhabitants  of  that  dty 
appeared  really  decided  to  8U|^rt  him.  The  prefect  61 
Cub,  Ko*mAn.b.  Baahir,  though  apprised  of  these  pro- 
ceedings, did  not  choose  to  male  them  known  to  Tadd, 
as  he  was  reluctant  to  act  with  severity  against  a  descend- 
ant of  the  Prophet.  Information,  however,  reached  the 
Caliph,  who  deprived  Ko*mAn  of  his  office^  and  ordered 


1  Salam  h,  Syid  JaTadad  SogdiaiM; '  and  tadoiigfat  back  immanfle 
booty  to  Marr.  In  AMoa  *Okba  U  Nia*  iaTadad  the  whole  coaat  of 
the  Maditamnacn  aa  te  aa  Moitiooob  On  hia  ntoni,  hovaTar,  ha 
fall  into  an  amlnuQids  laid  bj  ths  fiarbei%  n^o^^dlM  him  ud  took 
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Obaid  AMh,  sod  oC  tbe  famoua  Ziyid,  and  then  governor 
of  Ba;;fn^  to  give  up  lue  poet  there  to  his  brother  "Othmin, 
and  to  repair  in  peraon  to  OadA,  in  order  to  watch  the 
partieans  of  *A]i  in  that  city.  "Ohaid  Allih  obeyed, 
entered  Cofi,  and,  aaoending  tiie  pnlpit  the  veiy  day  after 
his  arrival,  pablidj  annonnoed  hie  firm  intention  of  putting 
to  death  any  one  who  ehonld  rebel  Hoelim  b.  *A)pii  was 
given  np  by  a  traitor  and  executed.  Meanwhile  ^oeain, 
on  receiving  his  cousin's  despatches^  had  already  set  out 
from  Mecca  with  ail  his  family,  and  had  reached  l^kEisfya 
(a  place  situated  only  fifteen  parasangs  ^  from  Cuf a,  and 
aotod  for  the  defeat  sustained  there  by  the  Persians 
dariqg  the  Oaliphate  of  *Omar),.  when  he  received  the 
sews  of  these  vexations  occurrences.  He  wished  to 
retrace  his  steps  immediately,  but  the  friends  of  Moelim 
disanaded  him  £rdm  doing  eo^  crying  out  for  revenge^ 
and  rapfeaenting  to  him  that  doubtless  he  had  only  to 
show  lumself  under  the  waUs  of  Cufa  to  be  received  with 
enthusiasm  by  its  inhabitants.  Qosain  accordingly  pnr- 
'  sued  his  journey  towards  Cufa.  But  *Obaid  AlUh,  who 
was  watdiing  all  his  movementSi  tout  four  thousand 
horsemen,  devoted  to  the  Omayyad  cause,  to  meet  him, 
with  orders  to  bring  Qosain  before  him  either  alive  or 
dead.  The  commander  of  these  horsemen  was  *Omar  b. 
Sa'd,'  to  whom/Obaid  AlUh  had  promised  the  govern- 
ment of  Media  as  a  reward,  if  his  expedition  should 
succeed.  The  Omayyada  met  9^^^  ui  the  plain  of 
KerbeU,  opposite  to  Cufa,  before  he  had  reached  the 
Euphratcfl^  and  surrounded  him.  *Omar  b.  Sa*d  himself 
soi^D^t  out  "^oaaia  and  summoned  him  to  surrender. 
Qosain  declared  himself  ready  to  renounce  his  pretensions, 
provided  he  were  allowed  to  return  to  Mecca  with  his 
followers,  or  were  even  sent  to  Damascus.  When  'Obaid 
Alliih  was  informed  of  this  proposal,  he  simply  repeated 
his  former  order  to  bring  Qo^Ain  to  Cufa,  dead  or  alive ; 
and,  fearing  the  defection  of  *Omar  b.  Sa*d,  he  sent  out 
another  troop  of  horsemen  under  the  orders  of  a  certain 
Shimr.  On  the  9th  of  Moharram  in  the  year  61  (9th 
October  ajd.  680),  Shimr  reached  KerbeU,  and  summoned 
Qosain  afresh  to  surrender  at  discretion.  Qosain  pre* 
f erred  to  die  sword  in  hand,  and  on  the  following  day, 
after  a  desperate  struggle,  he  was  cut  down  with  all  his 
followers.  His  head  was  cut  oft  and  carried  to  Cufa,  and 
then  sent  to  Damascus.  His  body  was  not  buried  till 
the  following  day.  Only  the  women  of  his  family  were 
spared,  and  oae  of  his  sons ;  these  were  taken  by  Yazid's 
order  to  Medina,  where  the  sight  of  their  mourning  and 
the  tale  of  their  sufferings  caused  a  profound  sensation. 
The  horror  and  grief  of  the  partisans  of  *Ali's  family  were 
great  Hence  Sm  names  of  Tarid,  *Obaid  AllAh,-  and 
Shimr,  have  been  held  accursed  ever  since  by  the  Shfitea.* 
They  observe  the  10th  of  Moharram  as  a  day  of  public 
mourning  Among  the  Persians,  stages  are  erected  in 
public  places  on  that  day,  and  plays  are  acted,  represent- 
ing the  nusfortunes  of  the  family  of  "Alt*  The  Omayyads 
themselves  were  loud  in  their  reprobation  of  this  impious 
Inassacre,  and  all  Moslems,  without  .distinction  of  party, 
considered  it  a  monstrous  act. 

At  Mecca  the  news  was  received  with  a  degree  of 
indignation  of  which  *AbdalUh  b.  iSobair  took  advantage  to 
assume  the  title  of  Caliph.  As  early  as  A.H.  60,  the  new 
prefect  of  Medina  had  tried  to  secure  his  person.  He  had 
sent  against  him  a  force  of  two  thousand  men,  at  whose 

^  The  pttman;  is  near]7  •quiralent  to  an  EnglUli  mlla. 

*  Boo  of  the  fsmoQs  8e*d  h.  AH  Wikkia,  conqueror  of  Penle 
nodir  'Oinnr,  end  foonder  of  Coflu 

*  Shfiiee  oomes  from  ShCa,  a  word  ▼'bioh  In  Anblo  algniflei  "eeo- 
taiy."  tt  it  the  name  giTen  to  the  pertteiini  of  the  familj  of  'All, 
who  aeiknowledge  no  Intimate  Caliphate  ontilde  of  that  familj. 
Otflsm  b  the  religion  of  Fanla. 
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head  was  placed  a  brother  of  the  pseudo-Caliph  himself, 
called  *Amr,  who^  having  been  accused  by  'AbdallAh  of 
maintaining  a  guilty  intercourse  with  one  of  his  wives^ 
had  become  his  bitter  enemy.  *AbdallAh  collected  an 
army,  and  placed  it  under  the  orders  of  'Abdallih  b. 
9afw&n,  who  completely  defeated  the  Omayyad  troopsi 
The  brother  of  the  pseudo-Caliph  was  taken  and  put  to 
death.  At  the  news  of  this  defeat,  Yadd  swore  that 
Ibn  Zobair  should  never  appear  before  him  but  as  a 
prisoner  in  chains.  He  dismissed  the  new  prefect  of 
Medina,  and  reinstated  Walid  b.  'Otba,  who,  in  the  yeai 
61,  went  to  Mecca  to  try  to  seize  'AbdalliLh  b.  Zobair. 
The  latter,  in  derision,  wrote  to  Yazid  :  '*  Walid  is  a  mad- 
man, who  will  ruin  everything  by  his  folly ;  send  in  his 
place  another  governor  to  repair  tiie  wrongs  he  has  done.** 
Yarid  thought  that  *AbdalUh  meant  these  words  as  a  step 
towards  reconciliation ;  hastened  to  deprive  Walid  of  hja 
office;  appointed  *Othmin  b.  Mohammed  in  his  place; 
and  even  sent  envoys  to  Ibn  Zobair.  He,  however,  would 
not  Usten  to  them ;  he  thought  he  could  reckon  upon  the 
devotion  of  the  people  of  Mecca,  and  further  hoped  that 
Medina  itself  would  declare  against  Yazid.  This,  in  fact, 
took  place  in  the  year  63  (a.d.  682-683).  The  people  of 
Medina,  stirred  up  by  a  certain  *Abdall4h  b.  Hanzala, 
who  had  had  a  near  view  of  Yazid  at  the  court  of  Damas- 
cus, and  had  been  scandalized  by  the  profligacy  of  lus  life, 
revolted,  drove  the  governor  and  all  the  Omayyads  out  of 
Medina,  and  proclaimed  the  dethronement- of  Yazid.  The 
Caliphate  was  even  offered  by  some  to  'All,  that  one  of  the 
sons  of  Hosain  who  had  escaped  the  massacre  of  KerbelA ; 
but  *Ali  wisely  refused  it.  At  the  news  of  this  revolt, 
Yazid  first  sent  an-  ambassador  to  Medina.  This  step 
proving  fruitless,  he  next  collected  an  army  of  from  ten 
to  twelve  thousand  Syrians,  and  entrusted  their  command 
to  Moelim  .b.  *0^ba,  who  passed,  and  with  good  reason, 
for  a  man  nho  would  recoil  from  nothing.  This  general, 
though  weighed  down  by  age  and  sickness,  marched 
against  Medina,  took  it,  after  a  battle  known  as  the  day  of 
j^mra^  (26th  Dhti  '1-Q^'a  63,  26th  August  683),  and  gave 
up  the  city  for  three  days  to  inassacre  and  pillage.  Tor- 
rents of  blood  flowed,  and  hence  Moslim  b.  'Okba  received 
the  surname  of  Monif  (the  Prodigal).  On  the  fourth 
day,  Moslim  repaired  to  the  mosque,  and  received  the 
oath  of  allegiance  from  all  those  of  the  citizens  of  Medina 
who  had  not  been  able  to  make  their  escape.  The  ne^s 
reached  Mecca  a  few  days  later,  and  fell  lik«  a  thunder- 
stroke on  Ibn  Zobair  and  his  adherents,  "^ho  prepared  for 
war,  expecting  from  day  to  day  to  see  Moslim  appear 
before  the  wtdls  of  their  dty.  He  had,  in  fact,  started 
for  Mecca  immediately  after  tJie  conquesv  of  Medina;  but 
he  died  on  the  road,  and  the  command  was  taken  by 
Hosain  b.  Nomair.  Hie  Omayyad  army  arrived  before 
Mecca  a  month  after  the  capture  of  Medina,  and  found 
Ibn  Zobair  ready  to  defend  it. .  A  number  of  the  citizens 
of  Medina  had  come  to  the  aid  of  the  Holy  City,  as  weU 
as  many  KhArijites  and  Shfites,  at  the  head  of  whom  was 
a  certain  Mokhtir  b.s  Abi  'Obaid,  who  subsequently 
played  a  very  important  part  in  lr4k.  In  spite  of  the 
sorties  of  the  Meccans,  the  Syrian  army -invested  the  dty. 
Qosain  b.  Nomair  had  caused,  baliste  to  be  placed  on 
the  neighbouring  heights;  and  these,  under  the,manage> 
ment  of  an  Abyssinian  soldier,  furled  against  the  Ea*ba 
enormous  stones  and  vevels  full  of  blazing  bitumen,  with 
such  effect  that  the  temple  took  fire  and  was  consumed. 
After  a  siege  of  two  months,  Ibn  iSobair  was  beginning 
to  despair,  when  he  received,  through  an  Arab  of  the 
desert,  news  of  the  death  of  Yazid.  The  Caliph  had  in 
fact  died  on  the  15th  of  Rabf  L  (11th  November  683). 
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Qooain  bi  Nomftir  immediatelj  offered  the  GUiphate  to- 
Ibn  Zobair,  on  condition  that  he  should  grant  a  complete 
amnesty  to  all  thcee  who  had  taken  part  m  the  battle  of 
Harra  and  in  the  ai^e  of  Mecca.  "AbdalUh  had  the  folly 
to  refuse,  and  Qoeain  then  returned  to  Damascus. 

Thus  rid  of  his  enemy,  'AbdalUh  caused  the  title  of 
Prince  of  the  True  Believers  (Amir  al-mo'minin)  to  be 
conferred  on  htm — a  title  which  "Omar  had  already 
received,  an^  which  was  afterwards  adopted  by  all  the 
Caliphs.  He  sent  one  of  his  brothen,  'Obaid  AlUh,  to 
Medina,  and  chose  as  governor  of  Eg^rpt  *Abd  al-RahnUm 
b.  JahcUm,  who  repaired  to  that  province,  and  caused  the 
authority  of  Ibn  Zobair  io  be  acknowledged  there.  At 
Basra  and  at  Cufa^  many  of  the  inhabitants  did  not 
hesitate  to  acknowledge  him,  and  received  a  iSobairite 
governor,  while  the  KhArijites  and  the  Shfites  rose  in 
revolt — ^the  former  at  Basra  under  the  leadership  of  NAfi' 
b.  Azralp,  the  latter,  at  Cufa  under  that  of  SoUimAn  b. 
9orad^«nd  expelled  the  Omayyad  governor,  *Obaid 
AllAh  b.  Ziyid,  who  took  refuge  at  Damascus.  Mesopo- 
tamia soon  followed  the  example  of  Irik.  Even  in  Syria, 
the  population  seemed  disposeid  to  forsake  the  cause  of  the 
Omayyads.  The  KhAr^ites  and  MokhtAr  bi  Abl  'Obaid, 
who  had  supported  Ibn  Zobair,^  now  repented  of  having 
laboured  for  the  elevation  of  this  pretender,  and  quitted 
Mecca.  The  son  of  iSobair,  remaining  thenceforUi  sole 
master  of  Mecca,  occupied  himself  tranquilly  in  febuilding. 
the  Ea*ba,  which  he  restored  on  its  ancient  foundations. 

3.  It  was  in  the  midst  of  this  break-up  of  his  party 
that,  immediately  after  the  death  of  Tazid,  his  eldest  son, 
Mo*Awiya  IL,  was  elected  CeJiph  at  Damascus  at  the  age  of 
only  «eventeen  or  twenty  He  was  a  young  man  of  wieak 
character,  and  imbued,  it  is  said,  with  Shfite  opinions. 
He  felt  himself  incapable  of  ruling,  and  was  contemplating 
abdication,  when  he  died,  after  a  reign  of  but  forty  days^ 
by  poison,  as  some  say ;  of  the  plague,  as  others  assert. 
The  Caliphate  waa  immediately  offered  to  *OthmAn  b. 
*Otba  b.  Abl  Sofy&n,  cousin  of  Mo'Awiya  IL  ;  for  KhAlid, 
the  second  son  of  Tazid,  was  only  sixteen  years  old. 
*OthmAn  b.  *Otba,  however,  having  made'it  a  condition  of 
his  election  that  he  should  not  be  compelled  to  enter  on 
any  war,  or  to  condemn  any  one  to  death,  the  choice  fell 
at  Damascus  on  MerwAn  b.  al-Hakam,  a  descendant  of 
Omayya  through  his  grandfather .  Abi&  l-*'^  but  on  con- 
dition that  he  should  marry  Maistin,  the  widow  of  Yaaid, 
and  should  appoint  Kh&lid,  her  son,  as  his  successor. 

4.  MerwAn  b.  al-^akam  had  been  -secretary  to  the 
Caliph  'OthmAn,  and  governor  of  Medina  under  Mo*Awiya 
L  Yaaid,  on  hi^  accession  to  power,  had  dismissed  him 
and  put  Walld  b.  *Otba  in  his  place;  but.MerwAn  had 
continued  to  live  at  Medina,  and  had  been  driven  from  it 
during  the  revolt  of  the  year  63,  and  again  in  the  following 
year,  when  *Obaid  AllAh  b.  Zobair  had  taken  poesession 
of  that  city  in  the  name  of  his  brother.  It  might  have 
been  thought  that  MerwAn  would  cherish  a  deep  hatred 
of  *AbdallAh  Ibn  Zobair ;  but  he  was  an  old  man  of  sixty- 
two  at  the  time  of  his  election,  and,  dreading  an  unequal 
struggle,  he  was  on  the  point  of  making  his  submission  to 
the  Meccan  Caliph.  The  drooping  courage  of  MerwAn  was 
revived  by  his  son  *Abd  al-Melik  and  by  *Obaid  AllAh  b. 
ZiyAd,  and  he  resolved  to  try  the  chances  of  war. 

pahhAk  b.  Kais,  governor  of  Damascus,  had  declared 
himseif  on  the  side  of  Ibn  Zobair,  and  had  raised  an  army, 
principally  from  among  the  tribe  of  Kais.  This  tribe  had 
taken  offence  because  Mo*Awiya  L  and  Yadd  had  chosen 
their  wives  from  the*  Yemenite  tribe  of  Ealb,  and,  con- 
tinuing to  resent  their  conduct,  now  refused  to  acknowledge 
KhAlid  aa  the  heir-presumptive  of  MerwAn.  It  was  there- 
f<ffe  on  the  Yemenites  that  MerwAn  had  to  depend  for  the 
auppression  of  pahhAk's  reb^Uon,     Th^  latter  ha4  An 


army  of  nearly 'sixty  thousand  horaemen,  while  MerwAn 
oonlji  bring  together  only  thirteen  thn^ft^n^  infantry. 
The  two  armies  met  at  Maij  RAhit^  a  few  milea  from 
Damaacufl^  and,  after  a  aeriea  of  combata  which  laated  for 
twenty  daya,  MerwAn'a  tnx^  gained  a  complete  victory, 
and  ];>at4Ak  waa  among  the  killed.  The  Syrian  provinces 
baatened  to  acknowledge  the  conqueror,  and  MerwAn  waa 
able  to  turn  hia  attention  to  i^gypt,  which,  aa  will  be 
remembered,,  had  aubmittdd  to  the  Meccan.  *Abd  al- 
*AzU,  a  aon  of  MerwAn,  had  already  marched  to  Aila  on 
the  Bed  Sea,  and  waa  preparing  to  enter  Egypt ;  MerwAn 
joined,  him,  and  the  Zobairite  governor  of  Egypt,  beaten 
by  their  united  forces,  was  obli^  to  seek  safety  in  flight. 
MerwAn  made  *Abd  al-'Aafz  governor  of  the  province.  At 
the  beginning  of  the  year  6^  (a.d.  684>685)  MerwAn 
returned  in-haate  to  Syria;  for,  during  his  absence,  a 
brother  of  Ibn  Zobair,  named  Moe*ab,  had  invaded  that 
province.  MerwAn  triumphed  over  Mo8*ab ;  but  an  army 
of  four  thousand  men,  which  he  had  aent  to  the  H\jAz, 
and  in  which  waa  Qajj^  b.  YtLsuf — then  quite  a  young 
man,  but  who  afterwards  played  so  important  a  part  under 
•Abd  al-Melik  —  was  cut  to  pieces.  This  defeat  was 
redeemed  by  a  victory  gained  by  his  generals,  *Obaid 
AllAh  b.  ZiyAd  and*  j^oeain  b.  Nomair,  at  *Ain  al-Warda 
over  a  small  army  of  Shfites  led  by  SolaimAn  b.  ^orad. 
But  while  the  battle  was  being  fought  in  Ramadan  65 
t(April-May  686),  MerwAn  died ;  suffocated,  it  is  said,  by 
'Jus  wife  MaistUi,  because  he  had  insulted  h^  son  KhAlid, 
and  had  broken  his  word  by  nominating  his  own  son 
*Abd  al-Melik  as  lus  successor.  The  accession  of  *Abd  al- 
Melik  was  attended  with  no  difficultf,  as  he  was  acknow- 
ledged by  the  whole  of  Syria  and  Egypt.  The  Kaisites 
naturally  rallied  round  him,  because  he  had  not  a  drop  of 
Yemenite  blood  in  hia  veina. 

6.  When  *Abd  al-Melik  ascended  the  throne,  there  still 
remained  much  to  be  done  before  the  uxiity  of  .the  empire 
could  be  re^tabUshed.  Ibn  Zobair  was  still  master  of 
Arabia  and  of  *IrAk,  though  m  the  latter  province  his 
authority  was  very  much  shaken  by  the  permanent  rebel- 
lion of  the  Shiites  at  Cufa,  and  of  the  EhAr^ites  at  Basra. 
The  Zobairite  general  Mohallab  had,  it  is  true,  succeeded 
in  forcing  back  the  KhAr^ites  into  Susiana  and  PersiaG 
but  at  C^a  the  Shfites,  at  the  instigation  of  Mokht^ 
continued  their  agitation.  MokhtAr,  as  we  have  seen,  hfl^ 
withdrawn  from  Mecca  after  the  raising  of  the  siege  by 
Hosaih  h,  Komafr.  He  returned  to  Cufa,  and  there 
fomented  aerioua  disturbancea.  Many  of  the  inhabitanta 
of  that  dty  repented  bitterly  of  having  allowed  Hosain, 
the  graadaon  of  the  Prophet,  to  be  masuusred.  Amid  the 
general  disorder  of  the  Moslem  empire,  MokhtAr  hoped 
to  make  his  own  authority  acknowledged  in  *IrA]f:  and 
Mesopotamia.  He  put  himself  forward  as  the  avenger  of 
the  family  of  *Ali,  and  pretended  to  have  been  commisaioned 
by  a  aon  of  *AU,  Mohammed  b.  Hanafiya,^  who  was  living 
at  Medina,  to  give  effect  to  his  righta  to  Uie  Caliphate. 
Many  Shfites  believed  him,  and,  deteatin'g  theic  chief 
SolaunAn  b.  Qorad,  joinal  MokhtAr.  On  learning  these 
intrigues,  the  Zobairite  governor  threw  him  into  prison.) 
.Soon  after  the  defeat  of  SolaimAn  at  *Ain  al-Warda»  At  the 
request  of  MokhtAr's  *  brother-ia-law,  who  was  no  other 
than  *AbdallAh  the  son  of  *Omar,  the  governor  consented 
to  set  him  at  liberty,  on  his  swearing  to  make  no  further 
attempta  againat  him.     Aa  SolaimAn  had  fallen  on  the 


*  That  is  to  nj,  the  Km  of  the  Hanaflte  woman.  The  mother  of 
Mohammed  waa  of  the  tribe  of  Haidfa.  ETen  before  MokhUr,  Mor 
hammed  had  partlsana  who  looked  on  Jilm  as  dentined  to  be  Caliph. 
These  sectaries  recelTsd  the  name  of  Kaisanitee,  from  a  freedman  of 
*Ali,  called  KalsAn,  who  was  the  moat  ardent  a4Tocate  of  Mohammed's 
preteiialou.  After  MokhtAr  had  declared  hi  faronr  of  Mohammed, 
Us  snp^portcrf  receiTsd  ths  name  of  MokhtArites. 
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field  of  l>attle  ftt  'Ain ,  al-Wltfda,  •  all  the  Shfites  now 
acknowledged  Mokhtir  as  their  chief.  He^  howeyer,  con- 
aidering  hunself  botind  by  his.  oath,-  remained  inactiye 
until  ihe  goTernor  who  had  imposed  it  was  replaced  bj 
VlbdalliLh  b.  MotT^  The  new  Zobairite  governor,  suspect- 
ing with  reason  thitt  Mokhtir  was  about  to  recommence 
his  intrigues,  thought  it  advisable  to*  invite  him  to  his 
house,  with  the  intention  of  having  him  arrested.  Mokh- 
tAr  called  his  partisans  together,  and  plotted  with  them  to 
take  Ibn  Motf  by  surprise.  As,  however,  Sa'd,  one  of  the 
Shfite  chiefs,'  asked  for  a  delay  of  a  week,  for  the  purpose 
of  collecting  troops,  Mokhtir  was  obliged  to  feign  illness 
in  order  to  evade  the  governor's  invitation,  and /took  care 
to  surround  himself  with  a  numerous  body  of  guards. 
Meanwhile.  Sa*d,  who  had  only  demanded  this  delay  in 
order  to  ascertain  the  real  wishes  of  Mohammed  b.  Hana- 
fiya,  sent  off  four  confidential  messengers  to  Medina,  to  ask 
Mohammed  whether  he  had  really  confided  the  care  of  his 
interests  to  Mokht&r.'  'Mohammed  contented  himself  with 
replying  vaguely  that  it  was  the  bounden  duty  of  .every 
good  Moslem  to  take  part  with  the  family  of  the  Prophet. 
These  words  were  interpreted  in  favour  of  Mokhtir,  and 
thenceforward  all  the.  Shfites .  followed  him  blindly  as 
their  chief.  Mokht4r  fixed  the  middle  of  the  month 
Babf  L,  JLH.  66,  for  the  commencement  of  hostilities. 
During  the  night  of  the  13th  to  the  lith,  the  conspira- 
tors intended  to  gain  possession  of  the' city  by  a  wup 
cU  main;  but  the  governor  .was  on  his  giutfd,  and 
MokhtAr  and  his' Shfites  took  the' course  of  leaving  Cufa. 
They  numbered  sixteen  thousand  resolute  mipn.  All  the 
armies  which 'AbdallAh  bi^MotT  sent  against -them  were 
snocessively  beaten,  and  Mokhtir  soon  re-entered  Cufa  in 
triumph,  compelling  the  Zobairite  governor  to  flee  to  Basra. 
Once  master  of  Cufa,  Mokht&r  thought  himself  already  in 
possession  of  the  empire.  He  sent  enussaries  to  Medina, 
to  Mosul,  to  Madiin,  and  even  into  Azerbayin,  with 
orders  to  induce  the  people  to  take  the  oath  of  allegiance 
to  him.  He  then  sent  his  generals;  Tazid  b.  Anas  and 
Sofar,  against  the  Omayyad  army,  which  had  entered 
Mesopotamia  after  the  battle  of  *Ain  al-'Warda,  and  these 
prevented  the  advance  of  the  Syrians  into  'IrA^-  Another 
of  Mokht&r's  generals,  IbrAhim  b.  Milik,  inflicted  a  serious 
defeat  on  the  Syrians  near  Mosul,  and  'Obaid  AlUh  b. 
Ziyid,  who  commanded  them,  fell  in  tke  battla  Ibr&hfm 
was  rewarded  by  Mokhtir  with  the  government  of  Mosul 
Mokhtir  himself  &ett  took  the;  title  of  "lieutenant  6t  the 
Mahdl "  ^  and  inserted  in  the  Kho&>a^  on  Friday's  preachings 
a  prayer  on  behalf  of  MoHammed  bi  Hanaf iya  ;  which  was 
equivalent  to  declaring  him*  Oaliph.  After  this,  urged  oc 
by  his  adherents,  he  caused  all  those  who  had  taken  part 
in  the  massacre  of  Qosain,  the  srandson  of  the  Prophet^ 
like  *Omar  b.  Sa*d  and  Bhimr,  to  bo  sought  out  and  put  to. 
death. 

While  these  events  were  ocenxrings  the  Oaliph*  at 
Damascus,  'Abd  al-Melik,  sent  an.  army  of  observation  to 
the  Crontters  of  Arabia.  Mokhtir,  having  been  informed 
of  thii^  feigned  an  inteiition  to  help  Ibn  Zobair,  and  de- 
mtched  a  body  of  three  thousand  men  from  Oufa^  imder 
the  command  of  a  certain  Sharihfl.  .  His  real  object  was 
to  oonoentrate  f oreea  at  Medina,  witlr  a  view  to  attacking 
D>n  iSobair.  But  the  latter  penetrated  his  design,*  and  two 
thousand  Mexans  marc|ied  bylus  orders,  to  meet  ShariJbH, 
who  was  defeated. 

In  the  same  year  ^a.h.  66)  Mohammed  b.  Qanafiya  Had 
gone  to  Mecca  to  perform  -the  ceremoniea  of  Ihe  pilgrimage.' 

>  Mabdf,  or  •*  the  voU-g^iidttl,*'  if  the  dsbm  givn  by  th«  ShfitM  to 
ttist  mamber  of  th«  familj  of  'Alf  wbo,  aooarding  to  their  belief^  ie  oae 
^7  to  gala  poeeeMion  of  the'  whole  wdrl4  sad  eet  up  the  relga  of 
rt|jfateo«UBMH  in  it.  In  Mokhtir'a  timeb  Mohammkl  bi  HsBsflvs  ini 
MndepoDSs  the  Mahdl, 


Ibn  Zobair  took  advantage  of  this  to  seixe.his  person,  and 
confined  him  in  a  amall  house  acyoining  the  well  of  Zamsam, 
within  the  prednots  of  the  K^'ba^  Mohammed  aucceeded 
in  conveying  intelligence  of  his  detention  to  Mokhtir ;  and 
he,  delisted  to  find  his  aid  implored  by  the  very  man 
whose  follower  he  called  himself  swore  to  effect  his  rescue. 
He  despatched  a  thousand  chosen  horsemen,  who  managed 
to  conceal  their  march  so  well,  that  they  were  under  the 
walls  of  Mecca  before  the  son  of  Zobair  had  been  able  to 
make  the  slightest  preparations  for  defence.  They  made 
^eir  way  into  the  Holy  Oity;  but,  being  unwilling  to 
draw  the  sword  on  that  sacred  ground,  they  armed  them- 
selves with  sticks,  broke  in  the  doors  of  the  house  in  which 
Mohammed  b.  Hanafiya  was  imprisoned,  rescued  him,  and 
escorted  him  out  of  the  city.. .  A  son  of  Mohammed,  odled 
*Ali,  who  had  also  been  thrown  into  prison,  likewise  suc- 
ceeded in  escaping,  and  rejoined  his  father  at  some  distance 
from  Mecca. 

In  the  following  year,  Ibn  Zobair,  irho  was  determined 
to  get  rid,  at  all  costs,  of  so  dangerous  an  adversary  aa 
Mokhtir,  ordered  his  brother  Moe'ab  to' effect  a  junction 
with  Mohallab,  the  conqueror,  of  the  Ehirijites,*  and  to 
inarch  against  Oufa.  ^oe*ab  and  Mohallab  invested  that 
city,  and  Mokhtir,  maldng  a  sortie  against  them,  was 
beaten,  taken  prisoner,  <and  beheaded.  Irijp  thus,  for 
the  second  time^  fell  under  the  rule  of  Ibn  Zobair. 
Ibrihlm  b.  MiHk,  who  held  Mosul  in  the  name  of 
Mokhtir,  submitted  to  the  conquerors,  on  condition  of 
retaining  his  government;  but  Mos'ab* deprived  him  of 
his  office^  «nd  put  MohaUa^  ui  his  place.  He  himself 
was  appointed  goverhor  of  *Irik.  by  his  Jbrother,  and, 
having  installed  himself  at  Basra,  placed  Cufa'under  the 
orders  of  his  lifutenant  9^^  ^^  7^^  ^^i  ^^ 
Khirgites  of  Susiana  raised  a  fresh  insurrection,  and 
invaded  Iri^p  Mohallab  had  to  be  recalled  from  Mosul, 
and  during  Us  absence  it  was  Ibrihim  b.  Milik  whom 
Mos*ab  chose  to  supjply  hii  place.  The  period  of  the 
pilgrimage  caused  a  momentaiy  truce  to  all  these  stru^Ies, 
and  in  .tiiat  year  was  seen  the  curious  spectacle  of  four 
di^ent  standards  planted  near  Mecca,  belonging  respec- 
tiy'ely  to  .four  party  chiefs,  each  of  whom  was  a  pretender 
to  the  empire:  the  standard  of  'AbdaUih  b.  Zobair, 
Oaliph  of  Mecca;  that  of  the  Oaliph  of  Damascus,  'Abd 
al-Melik ;  that  of  the  son  of  'All,  Mohammed  b.  Hanafiya ; 
and  that  of  tha  Ehiryites,  who, were  at  that  time -under 
the  command  of  N%jda  b.  'Amir.  Such,  however,  was 
the  respect  inspired  by  the  holy  places,  that  no  disorders 
resulted  from  Uie  presence  of  so  many  inveterate  rivals: 

Hie  Omayyad.  Oaliph,  irhose  troops  had  been  beaten 
in  Mesopotamia,  and  who  had  been  hitherto  content  to 
watch  the  frontiers  of  Arabia,  was  again  prevented  from 
pushing  on  militaiy  operations  more  .actively  by  the 
breaking  out  of  troubles  in  Syria.  At  the  beginning 
of  ▲.&  69  (a.i>.  688-689),  'Abd  al-Melik  having,  left 
Damascus  at  -the  head  of  a  numerous  army,  with  the 
purpose  of  barching  against  'Irik,  the  Oxnayyad  *Amr  b. 
.Sa*id,  whom  he  had  appointed  governor  of  Damaseu^  took 
advantage  of  his  absence  to  lay  claim  to  the  supreme  power, 
and  to  have  himself  proclaimed  Oaliph  by  his  partisans. 
*Abd  al-Melik  was  obliged  to  retrace  his  Meps,  and  to  lay 
siege  to.  Ids  own  capitid.  The  garrison  of  Damascus  took 
fright^  and  dfeserted  their  posts ;  so  that  *Amr  b.  Sa*id, 
abandoned  by  hia  followers,  was  compelled  to  surrender  at 
discretion.  *Abd  al-Melik  at  fitst  meant  to  spare  him,  but 
he  afterwards  chang^  his  mind,  and  jitruck  off  his  head 
with  his  own  hand.  Scarcely  had  he  suppressed  this  revoll^ 
when  the-Emperot  of  bonstantinople^  Justinian  IL,  in  viola- 
tion of  .the  thirty  yean'  truce  formerly  concluded  between 
Mo*iwiya  L  and  Oonstantine  IV.,  sent  a  Oreek  amy  to 
invade  STria.     *AM  al-Melik  was  obliged  to  bmr  j>eac« 
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for  the  time,  for  he  required  all  his  forces  ito  dispute  the 
empire  with  the  son  of  Zobair.  He  consented,-  it  is 
asserted,  to  pay  the  Qreeks  an  indemnity  of  one  thousand 
pieces  of  gold  weekly.  He  then  gave  his  attention  to  the 
renewal  of  the  projected  expedition  against  'Ird^:.,  Moe*ab 
the  Zobairite  had  rendered  himself  odious  to  the  inhabit- 
ants of  Basra  and  Cufa  by  his  exactions,  and  a  party 
favourable  to  *Abd  al-Melik  was  already  forming  in  those 
cities.  The  Omayyad  Caliph  marched  forth  at  the. head 
of  an  army  composed  of  Syrians  and  Egyptians,'  and 
encamped  three  parasangs  from  the  plain  of  Dair  ai-. 
J&thalik,  not  far  from  this  site  of  Baghd&d,  where  ,Moe*ab 
had  established  his  crmy.  Before  joining  battle,  'Abd  al- 
Melik  had  written  secretly  to  all  the  chiefs  of  ^Ibs^aVs 
army,  making  them  the  most  seductive  promises  if  they 
would  agree  to  desert  the  cause  of  Mos*ab.  I^s  step  was 
crowned  with  success,  and  on  the  eve  of  the  battle,  which 
took  place  on  the  13th  Joxnidl  11.,  a.h.  71  (23d  Nov-s* 
ember  690),.  several  of  these  generals  passed  into  the' 
camp  of  *ADd  al-Melik  with  arms  and  baggage.  Mos*ab 
nevertheless  attacked  his  enemy,  but  during  the  battle  he 
found  himself  deserted  by  his  troops,  and,  not  choosing 
to  survive  his  defeat,  he  caused  himself  to  be  slain.  This 
victory  opened  the  gates  of  Cufa  to  *  Abd  al-Melik,  and  all 
Irik^  received  him  with  acclamations.'  He  remained  forty 
days  at  Cufa,  and  then,  having  given  the  government  to 
his  brother  Bishr,  while  Kh«^li<l  b.  *Abdalldh  receivAd  that 
of  Basra,  he  retiimed  in  triumph  to  Damascus.  Soon 
after,  the  Omayyad  arms  having  sustained  a  check  from 
the  Khdrijites  in  Firsistdn,  the  Caliph  gave  Khdlid  orders 
to  march  against  those  sectaries  with  the  support  of 
Mohallab,  who  was  their  terror,  and  of  the  governor  of 
Key.  Kh4lid  succeeded  completely  in  this  expedition, 
and  drove  the  Khilrijites  out  of  Ahw^  F^rsistAn,  and 
Kirm&n.  On  his  side,  the  Omayyad  Caliph  stirred  up  a 
revolt  in  Khordsdn,  a  province  which  still  remained  faithful 
to  the  Zoi)airite  cause.  Its  governor  was  treacheix>usly 
assassinaM  by  his  lieutenanc  Bokair,  who  received,  as  the 
price  of  this  service,  the  governorship  of  the  province. 

Only  Arabia  now  remained  to  Ibn  Zobair.  In  a.h.  72 
*Abd  sJ-Melik  made  preparations  for  depriving  him  of  it.- 
Acoordingly  he  raised  an  army ;  but  when  his  generu^s 
found  that  another  siege  of  Mecca  was  in  contemplation, 
not  one  of  them  was  willing  to  accept  such  a  mission.  An 
obscure  officer,  HajjAj  b.  Yilisuf,  boldly  offered  to  lead  the 
expedition.  *Abd  al-Melik  had  little  confidence,  in  him, 
and  therefore  at  first  placed  only  two  or  .  three  thousand 
horsemen  Under  his  command;  Hajj&j  set  out,  traversed 
the  Elikz  without  resistance,  and  pitched  his  camp  at  X&H, 
not  far  from  Mecca.  Ibu  Zobair  tried  to  dislodge .  him ; 
but  in  the  frequent  encounters  between  his  troops  and 
those  of  Hajj4j,  the  latter  always  had  the  advantage. 
*Abd  al-Melik  then  decided  on  sending  him  a  reinforcement 
of  ^Ye  thousand  men,  on  receiving  which  HajjAj  invested 
Mecca.  The  blockade  lasted  several  months,  during  which 
the  city  was  a  prey  to  all  the  horrors  of  siege  and  famine. 
Hajjij  had.  set  up  balistas  on  the  neighbouring  heights, 
and  poured  a  hail  of  stones  on  the  city  and  the  Kalw. 
Famine  at  length  triumphed  over  the  last  adherents  of  the 
son  of  Zobair.  Ten  tiiousand  fighting  men,  and  even 
several  of  the  sons  of  the  pretender,  left  the  city  and 
surrendered.  Mecca  being  tiius  left,  without  defenders, 
Hiyjiy  took  possession  of  it  and  invested  the  Ka'ba.  Then 
tiie  son  of  Zobair,  seeing  that  ruin  was  inevitable,  went  to 
his  mother  AsmA,  who  had  reached  the  age  of  a  hundred, . 
and  asked  her  oouDseL  She  answered  that  he  must  die ' 
sword  in  hand ;  and  when,  in  embracing  him  for  the  last 
time,- she  felt  th^  cuirass  which  he  wore,  she  exclaimed 
that  such  a  precaution  was  unworthy  of  a  man  resolved  to 
perish    ^AbdalUh  took  off  his  cuirass,  and  taking  refuse  in 


the  Ka'ba,  passed  the  night  iihere  in  prayer.  At  daybreak  of 
the  14ih  of  Jomidl  I.  Jn  the  year. 73  (Ist  October  692), 
the  Omayyad  troops  made  .  their  way  into  the  mosque; 
*AbdalUh  attacked-  them  furiously^  notwithstanding  his 
advanced  age,  but  at  last  fell,  .overwhelmed  by  numbers. 
His  head  was  cut  off;-  earned  to  9^JAi>  And  sent  by  the 
victorious  general  to  Damascus.^ 

With  Ibn  Zobair  perished  the  influence  which*  the  'early 
companions  of  Mohammed  had  hithertoexerdsedover  Islam. 
Medina  and'  Mecca,  though  they  continued  to  be  the:]goly 
Cities,  hadVno  lon]ger  the  political  importance  which  had 
enabled  them  to  maintain  a  struggle  with  I)amas(ms. 
Temporal  interests,  represented  by  Damascus,  -will  hence- 
forth have  precedence  over  those  of  religion ;  poUcy  will 
6utweigh  fanaticism.;'  and  the  centre. of  Ishun,  now  per- 
inanently  removed  l^yond  the  Umits  of  Arabia,  will  be 
more  easily  affected  by  foreign  influences,  and  animiUte 
more  readily  their  civilising  elements.  I>anMiscus,.Cnfay 
and  Basra  will  attract  the  flower  of.  all  the  Moslem 
provinces ;  and  thus  that,  great  intellectual,  literary,  and 
scientific  movement  which  is  to  reach  its  apogee  under  the 
'Abb^id  Caliphs  at  .Baghdid,  .will  become  daily  more 
marked. 

By  the  deai;h  of  the  son  of  Zobaii^  ''Abd  al-Melik 
remained  sole.  Caliph ;  for  Mohammed  b.  ;l^nafiya 
reckoned  for  nothing  since  the  death  of  MokhtArj  whose 
creature  he  had  been.  *  The.  only  remaining  danger  was 
from  the  Khirijites,  who,  though  &ceSsantly  repulsed,  as 
incessantly  returned  to'  the  charge.^  9%jji^  had  remained 
after  his  victory  .at  Mecca,  T^here  he  was  occupied  in 
rebuilding  the  Kal>a,  ruined  for  Uie  sedpnd  time  by  his 
engines  of  war.  In  the  year  75,  *Abd  al-Melik,  alarmed 
at  the  news  which-  reached  him  from  Persia  and  *Ir&^ 
flamed  Hajj^  governor  of  that  province,  and  gave  him  the 
most  er  tensive  powers  for  the  re-establishment  of  order. 
The  troops  of  Ir^^  who  accompanied  Mohallab  in  an 
expedition  against  l^e  Khdrijites,  had '  abandoned,  their 
general  and  dispersed  to  their  homes,  and  nothing  could 
induce  thenuto  return  to  theii  duty.  Hajjij,  arriving 
unexpectedly  lai.  Cufa,  ascended  the  pulpit  at  the  moment 
when  the  pedple  were  assembled  for  morning  prayers,  and 
delivered  an  energetic  address,  to  them,  which  depicts  his 
character,  so  welj^  that'  some  passages  from  it  may  be 
cited  * — 

"Men  of  Cafa,  I  see  before  me  heads  ripe  for  the  harvest,,  and 
the  reaper — I  am  hoi  I  seem  fo  myself  already  to  see  blood 
between  turbans  and  shoulders.  I  am  not  one  of  those  who  can 
be  frightened  by  an  inflated  bag  of  skin,  nor  need  any  one  think 
to  squeeze  me  like  dried  fin.  I  have  been  chosen  on  good 
grounds  ;  and  it  is  because  I  have  been  seen  at  work  that  I  have 
been  picked  out  from  among  others.  The  Prince  of  the  Believers 
has  spread  before  him  the  arrows  of  his  quiver,  and  has  tried  every 
one  of  them  by  biting- its  wood.  It  is  my  wood  that  he  has  found 
the,,liarde8t  and  the  bitterest,  and. I  am  ue  arrow  which  he  shodts 
against  you. " 

Thereupon  Hajj^«  ordered  that  every  man  capable  of 
bearing  arms  should  immediately  join  Mohallab  in  Susiana, 
and  swore  that  all  who  made  any  delay  should  have  their 
heads  struck  off  This  threat  produced  its  effect,  and 
Hajj^'  proceeded  to  Basra,  where  his  presence  was  followed 
by  the  same  result.  Mohallab,  reiuforced  by  the  army  of 
*Iri^  at  last  succeeded,  .after  a  struggle'  of  eighteen 
months,  in  subjugating .  the  Ehdryites,  and  was  able,  at 
the  beginning  of  a.h.  78,  to  return  to  Q^jj^  at  Basra. 
The  latter  loaded    him  *  with  .  honours  and  made    him 


'^  On  these  erents,  ^ee  Quatrem^  JfhnoirB  kutoriqve  §ur  la  vis 
fTAbd-AUah  b.  Zobair.     Paris,  1832. 

*  It  is  said  that  the  Caliph  'Abd  al-Helik  aiTectea  great  piety  before 
his  elevation.  At  the  moment  when  he  was  first  sainted  with  the  title 
of  Caliphf^he  cloeed  a  copy  of  the  Kpnia  irhich  was  to  his  bands,  ^y- 
ia^ :'  •*  Ws  PiWt  now  parti'*' 
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goTtnov  of  KIior&BAn,^  wli«Doe  he  directed  seTend  expedi- 
tions against  Transoziana. 

While  Mohallab  \^as  fighting  against  the  Khir^jites  in 
Persia,  H^jjAj  himself  had  had  to  straggle  against  rebel- 
lion. Three  EhAr^ites,  9^Ui^  Shabib,  and  Motarrif,  had 
succeeded  in  creating  a  party  in  Mesopotamia  and  Titi^ 
The  second  had  eyen  pushed,  his  audacity  so  far  as  to 
march .  upon  Cuf a,  and  for  a  moment  had  occupied  that 
city.  9^iJAi  OTercame  the  rebels;  and  through  his 
Yi^lance»  KLatari  b.  al-FojA'a,  another  KhAnjite  chidf,  after 
b^g  pursued  as  far  as  TftbaristAn,  ou  the  CSaspian  Sea^ 
was  taken  and  killed  by  two  Omayyad  generals: 

When  he  gaye  the.  government  of  KhorisAn  to  Mohallab, 
'Ht^ii  had  committed  that  of  SQiitAn  to  *Obaid  AlUh  b. 
Abi  Bakra.  At  the  beginning  of  Jlh.  79,  *Obaid  AlUh's 
troops  were  1)eaten  by  the  king  of  KAbtU.  H^jji^  thought 
it  advlBable  to  remove  *Obaid  AllAh  and  to  replace  Mm 
by  the  captain  of  his  guards,  *Abd  al-Bahm4n  b.  al-Ash*ath. 
Tbia  was  a  bad  choice,  for  Ibn  al-Ash*ath  had  often  given 
proofs  of  an  insubordinate  temper,  and  Q^jji^  soon  had 
occasion  to  repent  of  it  In  fact,  soon  after  his  arrival 
in  SgistAn,  'Abd  al>Rahm4n,  whose  army  was  composed 
of  contingents  from  Cufa  and  Ba^ra,  always  ready  for 
revolt,  conceived  the  design  of  an  insurrection  against  the 
authority  of  9ajj4j.  Popular  movements  often  go  beyond 
the  object  first  proposed;  and  not  only  did  ihe  troops 
welcome,  joyfully  the  idea  of  marching  against  the  hated 
governor  of  'IrAk,  but  they  even  procUimed  the  dethrone- 
ment of  *Abd  al-Melik,  and  saluted  Ibn  al-Ash*ath  as 
Oaliph.  The  new  pretender  entered  FirsistAn  and- Ahwis, 
and  it  was  in  this  last  province,  near  Shuster,  that 
]9%ij4j  came  up  with  him,  after  receiving  from  Syria  the 
reinforcements  which  he  had  demanded  in  all  haste  from 
the  Caliph.  .9^Ai  '^'^  beaten  and  obliged  to  retreat. 
Ibn  8J-Ash*ath  pursued  him  as  far  as  Basra,  which  opened 
its  gates  to  him;  but  fortune  soon  changed,  and  he 
was  a^ain  driven  out  by  his  adversary,  Ibn  al-Ash*ath 
then  turned  Ids  arms  against  Cufa,  and  with  aid  from 
within,  obtained  possession  of  it ;  thus  cutting  the  com- 
munications t>f  HajjAj  with  Syria.  The  latter,  thus  com- 
pelled to  leave  Basra,  took  the  field,  and  pitched  his 
camp  at  Dair  al-Jam^im,  two  days'  journey  from  Basra. 
Ibn  al-i\sh*ath  marched  against  him  at  the  head  of  .his 
army.  The  condition  of  litif.  caused  the  gieatest  uneasi- 
ness at  Damascus,  and  *Abd  al-Melik  hoped  to  stifle. the 
revolt, by  proposing  to  the  insurgents  the  dinuiasal  of 
Hijj^  from  hu  post.  The  insurgents  rejected  this  offer, 
and  hostilities  recommenced.  At  the  end  of  three  months, 
in  JomAdl  IL,  A.H.  83  (July  702]),  a  decisive  action 
took  place.  Victory  declared  for  Hsjj^.  Ibn  al-Ash*ath 
fled  to  Basra,  where  he  managed  to  collect  fresh  troops ; 
but,  having  been  again  beaten,  he  took  refuge  in  Susiana, 
from  which  he  was  driven  by  a  son  of  Hajjl^.  The  rebel 
then  retired  into  S^istAn,  and  afterwards  sought  an  asylum 
with  the  king  of  KAbtO.  As  soon  as  hia  partisans  had- 
rejoined  him,  he  penetrated,  into  EhorAsAn,  in  order  to 
raise  an  insurrection  there.  The  governor  of  this  province 
was  at  that  time  Tazid,  son  of  the  celebrated  Mohallab, 
who  had  died  in  the  year  82.  Yasid  marched  against 
Ibn  al-Ash'ath,  and  cut  his  army  to  pieces.  From  that 
timet  the  pretender  disappeared ;  and  it  is  thought  that, 
having  again  taken  refuge  with  the  king  of  KAbtU,  he 
was  betrayed  by  him  and  put  to  death.'    It  was  during 


1  In  A.H.  78,  *Abd  al-Melik  bad  m|ule  KhorAaAa  and  Bijialtbi  depend: 
•at  on  the  gorenor  of  *lTik,  eo  that  Hi^^J  had  the  right  of  directly 
nominatlBg  the  gorernort  of  thoae  provincea. 

a  Thia  king  of  Kihdl  ia  ealled  RatbO  or  Rotbfl  bj  aom»  hiatoriana, 
and  ZeabQ  by  othen.  See  WeU,  OtaehiehU  dtr  Chdifm,  L  449; 
Tabari.  tranaL  by  Zotenberg,  tT.  127  ;  and  Maa'ddi,  tranaL  by  Barbier 
de  Keynard,  index,  «.  «^  Mbtt.    Acoording  to  Abolfeda's  Oio^fkff^ 


this  long  struggle  that,  in  the  year  83,  Qijj^  laid  the 
foundations  of  the  city  of  WAsit  (the  Intermediate) ;  so 
called  because  it  is  situated  midway  between  Cufa  and 
Basra.  Some  time  after  the  suppression  of  this  revolt,  in 
the  year  84,  H%jjij  deprived  Tasid  b.  Mohallab  of  the 
government  of  KhorAsAn,  accusing  him  of  partiality 
towards  the  rebels,  and  appointed  in* his  stead  first  his 
brother  Mofaddal  b.  Mohallab,  and  nine  ^months  after 
l^otaiba  b.  Mosiim,  who  was  destined  at  a  later  period  to 
extend  the  sway  of  the  Moslems  in  the  East  as  far  as 
China. 

While  these  events  were  taking  place,  'Abd  al-Melik 
was  engaged  in  the  West  in  a  struggle  against  the  Greeks. 
We  have  seen  that  in  the  year  69  the  Caliph,  compelled 
as  he  then  was  to  direct  all  his  efforts  towards  *IrAk  and 
Arabia,  had  concluded  a  disgraceful  peace  with  Justinian 
IL  It  was  not  till  a.h.  73  (a.d.  692-693)  that  he 
resumed  hostilities  in  Armenia,  Asia  Minor,  and  Africa. 
The  operations  in  Asia  Minor  and  in  Armenia  T/ero 
entrusted  to  Mohammed  b.  MerwAn,  brother  of  the  Caliph, 
and  to  *OthmAn  b.  Walid.  They  beat  the  Greeks  at 
first;  but,  in  consequence  of  subsequent  reverses,  .the 
Moslems  were  compelled  to'  accept  peace,  which  was 
broken  anew  by  the  Greeks  about  tiie  year  75  or  76,  the 
Caliph  in  one. of  his  letters  to  Justinian  IL  havinc  used 
ezpressious  which  displeased  the  Christian  monuxh.  In 
retaliation,  Justinian  threatened  to  have  legends  offensive 
to  Islam  struck  (Jh  his  coins.  As,  up  to  that  time,  the 
Moslems  had  no  special  coinage  of  their  own,  and  pdnoi* 
pally  used  Byzantine  and  Persian  money,  this  menace  led 
'Abd  al-Melik  to  institute  a  purely  Arabic  coinage, 
was  a  Jew  of  TaimA,  named  Somair,  who  couimenoed  its 
fabrication.  Justinian  IL  refused  to  rec«^ve  these  coina 
in  payment  of  the  tjibute,  and  declared  the  treaty  at  an 
end.  The  incensed  Moslems  fought  valiantly,  and  suc- 
ceeded in  extending  their  frontiers  to  Mar'aah,.  on  the 
side  of  Asia  Mipqr,  and  to'  Amid,  on  the  side  of  Ahneoia. 
From  this  time  forth  the  Moslems  made  yearly  expedi» 
tions  against  the  Greeks ;  but  they  were  only  vaszias,  for 
which  the  Greeks  often  avenged  themselves  by  mcursiona 
into  the  territory  of  Islam. 

In  Africa  we  have  seen  taat  *01^ba  b.  14  Afi*  had  been 
slain  by  the  Berbers,  who  had  taken  Ij^airawAn.  In  the 
year  73  *Abd  al-Melik  sent  HassAn*  b.  No*mAtt  into 
Africa,  at  the  head  of  a  numerous  army.  He  retook 
KairawAn,  swept  the  coast  as  far  as  Carthage,  expelling 
the  Greek  garrisons  from  all  the  fortified  places,  and 
then,  turning  his  arms  against  the  Berbers,  beat  them  .80 
completely  that  they  submitted  for  a  long  time  to  tiie 
tribute  and  the  conscription.  But  when  HassAn  left  Africa, 
the  Greeks,  under  the  successor  of  Justinian,  retook  the 
coast-line.  QassAn  prepared  to  return  to  Africa,  but  he 
previously  demanded  from  the  governor  of  £^pt,  *Abd 
al-'Axiz,  the  recall  of  .a  freedman,  whom  he  ha4  i^PP^^^ 
governor  of  a  part  of  the  province  of  Africa.  *Abd  al- 
*Aziz  refused,  and  QassAn  went  to  Damascos  io  complain 
to  the  Caliph.  '  Soon  after  lus  arrival  at  the  capital  he 
died,  and  the  governor  of  Egypt  placed  MAsA  b.  Kosair 
at  the  head  of  the  expedition.  This  general  reconquered 
the  seaboard  as  far  as  Carthage,  and  drove  the  Greeks 
permanently  from  it.  The  dflmng  MiisA  continued  his 
triumphant  march,  and  took  possession  of  the  whole  of 
the  coast  to  Tlemcen.  One  of  his  lieutenants,  in  the 
year  82,  carried  a  reconnaissance  by  aea  as  far  as. Sicily. 
The  Moslem  fleet  having  been  destroyed  by  a  stonn, 
Mi&sA  equipped  another,  and  entrusted  its  9ommand  to  his 
brother  'AbdallAh,  who  returned  to  Sicily  and .  effected  a 


p.  84S,  Ibn  al.Aah*athiraa  killed  tai  the  pwvlnoe  of  Afrokb^  \ixnt 
cboeia),  ud  bis  bead  irsa  fent  to  Pamssena  and  IgTpt, 
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razzia  there.  MerwAn,  the  father  of  'Abd  al-Melik,  had 
designated  as  Buccesaor  to  the-  latter  his  other  son,  *Abd 
al-'Aziz,  goyemor  of  Egjpt.  *Abd  al-*Azii  haying  died 
in  the  year  84,  *Abd  al-Melik  chose  as  heirs  of  the  empire, 
first  liis  son  Walld,  and  after  him  his  second  son  Solaimin.^ 
He  himself  suryiyed  *Abd  al-'Ads  only  two  years,  an4 
died  14th  ShawwAl  86  (8th  October  705),  at  the  age 
of  about  sixty.  His  reign  was  one  of  the  most  onqniet 
in  the  annals  of  Islam,  bat  also  one  .of  the  most 
glorious.  'Abd  al-Melik  not  only  brought  triumph  to  the 
cause  of  the  Omayyads,  but  extended  uid  strengthened 
the  Moslem  power  externally.  Amid  so  many  graye 
anxieties,  he  yet  found  time  for  his  pleasures.  He  was 
passionately  fond  of  poetry,  and  his  court  was  crowded 
with  poets,  whom  he  loaded  with  fayours,  even  if  they 
were  CSuristians,  like  Akhtal.  In  his  reign  flourished 
also  the  two  celebrated  riyals  of  Akhtidj  Jarlr  and 
Farazdak.' 

6.  Immediately  on  his  accession  Walid  4X>nfirmed 
Hajj^  in  the  goyemment  of  IrA^  and  appointed  as 
gorernor  of  Medina  his  cousin  *Omar  b.  'Abd  al-'Aziz,  who 
was  receiyed  there  with  joy,  his  piety  and  gentle  character 
being  well  known.  Under  his  goyemment  important 
works  were  undertaken  at  Medina  and  Mecca  by  order  of 
'\VaUd,  who,  haying  no  rivals  to  struggle  against,  was 
able  to  giye  his  attention  to  pacific  occuiiations.  The 
mosque  of  Medina  was  enlarged,  wells  were  sunk,  the 
streets  widened,  and  hospitals  established.  At  Mecca 
many  improyements  were  introduced.  The  reputation  of 
'Omar  attracted  to  the  two  Holy  Cities  a  great  number  of 
the  inhabitants  of  'Ir&ki  ^vho  were  groaning  under  the  iron 
hand  of  HajjAj.  The  latter,  who  was  not  a  man  to  let  his 
prey  escape  from  his  grasp,  was  ko  urgent  with  Walld 
tliat  he  obtained  the  dismissal  of  *Omar  b.  *Abd  al-*Aziz  in 
the  year  93,  and  the  a])pointment  of  'Othmiin  b.  Hayyikn 
at  Medina,  and  of  KhAlid  b.  *AbdallAh  at  Mecca.  These 
two  prefects  compelled  the  refugees  at  Mecca  and  Medina 
to  return  to  *Irdk,  where  many  of  them  were  cruelly  treated 
and  even  put  to  death  by  HajjAj.  It  was  probably  his 
cruelty  which  drove  so  many  men  of  *Ir&k  to  enliiit  in  the 
armies  of  the  East  and  the  South  ;  and  this  may  in  some 
degree  account  for  the  unheard-of  successes  of  Kotaiba  b. 
^loslim  in  Transoxiana,  and  of  Mohammed  b.  KAsim  in 
India.  They  may  also  be  ex]ilained  by  the  ambition  of 
HojjAj,  who,  it  is  said,  cherished  the  project  o(  creating 
a  vast  empire  for  himself  to  the  east  and  south  of  the 
Moslem  realm,  and  had  secretly  promised  the  government 
of  China  to  the  first  of  his  generals  who  should  reach  that 
country.  Be  this  as  it  may,  in  the  course  of  a  very  few 
years  Kotail>a  conquered  the  whole  of  Bokharia,  KhArizm, 
and  Transoxiana  or  Md  war&annahr,  as  far  as  the  frontiers 
of  China.  Meanwhile  Mohammed^  b.  KAsim  invaded 
MokrAn,  Sind,  and  MtiltAn,  carried  off  an  immense  booty, 
and  reduced  the  women  and  children  to  slavery.  In 
Armenia  and  Asia  Minor,  Maslama,  brother  of  the  Caliph 
Walid,  and  his  lieutenants,  also  obtained  numerous  suc- 
cesses against  the  Greeks  In  Armenia,  Maslama  even 
advanced  as  far  as  the  Caucasu 

The  most  important  achievement^- however,  of  Wslid's 
reign  was  the  conquest  of  Spain.  The  narrative  of  this 
conquest  belongs  specially  to  the  history  of  Spain ;  and  we 
shall  therefore  only  touch  briefly  on  it  here.  We  have  seen 
that,  even  in  the ,  Caliphate  of  *Abd  al-Melik,  MtksA  b. 
Nosair  had  penetrated  as  far  as  Tlemcen  in  Africa.  Under 
iWalid,  MAsA,  who  had  been  appointed  governor  of  Africa, 
entered   Morocco,  occupied  Fes  and  Tangier,  and  then 


>  *Abd.al-Mfllik  had  fsvwnl  otbtf  aoiu,  two  ofvhoin,  Yaild  sad 
Hiahiin,  alio  reigned. 

*  Bm  OavMin  da  Paiosval,  Journal  a»{at»tu€,  S«  sMa^  vola.  zUL 
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returned  to  ISjdrawAn,  hayini;  made  his  lieutenant  T^^ 
governor  of  Tangier  and  of  all  the  West  of  Africa.  The 
town  of  Centa  still  held  out  under  its  goyemor  Julian, 
who  held  it  in  the  nam^  of  Witiza,  King  of  Spain.  Witiza 
having  been  dethroned  hj  Roderic,  Julian  thought  he 
might  find  the  Arabs  useful  allies  in  the  struggle  which 
he  proposed  to  carry  on  against  the  usurper'  and  entered 
into  negotiatiomi  with  T^rik:.  The  latter,  foreseeing  the 
possibility  of  eonquering  for  the  advantage  of  the  Arabs  a 
country  which  had  been  represented  to  him  as  a  paradise, 
requested  instructions  f ron\  MAsA,  who  referred  the  matter 
to  the  Caliph.  WaUd  gave  MdsA  carte  blanche,  and  Tink 
hastened  to  make  alliance  with  Julian.  He  first,  however, 
sent  four  shipA,  with  ^yb  hundred  men  under  the  command 
of  Turlf,  to  reconnoitre  the  country.  This  expedition  was 
successful,  and  T^^rik,  now  certain  of  meeting  no  Berioos 
opposition  to  his  landings  passed  into  Spain  himself,  at  the 
head  of  twelve  thousand  men,  in  the  year  92  (a.i>.  71(V71  l), 
and  landed  at  the  spot  which  thence  received  the  name  of 
Jabftl-T^krik,  or  "  Mountain  of  T^Lrik*"  a  uame  which  was 
afterwards  corrupted  by  the  Westerns  into  Qibraltar.  At 
the  news  of  this  invasion,  Roderie  led  a  numerous  army 
against  the  Arabs,  but  was  completely  routed  near  Cadiz, 
and  perished  in  the  conflict  M^sA,  jealous  of  the 
success  of  his  lieutenant,  hastened  to  Spain  with  eighteen 
thousand  men,  and  his  first  step  on  arriving  was  to  send 
TArik  orders  to  suspend  his  march.  But  TArik,  far  from 
obeying^  divided  his  little  army  into  three  corps,  and 
obtained  possession  successively  of  Ecga,  Malaga,  Elvira, 
Cordova,  and  Toledo.  MAsA,  hopeless  of  arresting  the 
victorious  march  of  T^^rik,  detemuned  to  play  the  part  of 
a  conqueror  himself,  and  took  Seville^  Carmona,  and 
Merida.  On  rejoining  T^k  &t  Toledo,  the  first  step  he 
took  was  to  throw  Mm  into  prison.  The^  Caliph,  how- 
ever, gave  orders  that  he  should  be  set  at  liberty  and 
restored  to  his  command.  The  two  conquerors  then 
shared  the  country  between  them,  and,  in  less  than 
three  years,  all  Spain  was  subdued,  to  the  very  foot  of 
the  I^renees.  Meanwhile  Walid,  fearing  to  see  MtisA 
declare  his  independence,  recalled  him  to  Damascus.  He 
obeyed  after  appointing  his  son  *Abd  al-*Axiz  governor  of 
Spain,  and  assigning  Seville  as  his  residence.  MAsA  left 
Spain  in  the  month  of  Qafar,  a.h.  95  (October-November 
713),  in  company  with  TArik,  bringing  an  immense  booty  to 
Damascus,  and  leading  in  his  train  a  great  number  of 
prisoners.  His  journey  from  Ceuta  to  Damascus  was 
one  long  triumph.  He  reached  Egypt  in  thii  month  of 
Rabf  I.  in  the  foUovring  year  (Nov.-Dec.  714),  and  then 
moved  on  by  short  marches  towards  Damascus,  where  he  did 
not  arrive  till  two  months  and  a  half  later,  at  the  very 
moment  when  Walid  had  just  breathed  his  last,  and  his 
brother  SolaimAn  had  been  saluted  as  Caliph.  The 
renowned  H^'^  had  preceded  his  sovereign,  and  had 
expired  five  days  before  Ihe  end  of  Ramadan,  A.H.  95. 
MtisA  did  not  receive  the  reward  due  to  his  distinguished 
services.  Accused  of  peculation  by  the  new  Caliph,  he 
was  beaten  with  rods,  and  condenmed  to  a  fine  of  100,000 
pieces  of  gold;  and  all  his  goods  were  confiscated. 
SolaimAn  did  not  stop  here :  he  caused  *Abd  al-*A2fz,  the 
son  of  MAbA,  to  be  put  to  death  in  Spain,  and  carried  his 
cruelty  so  far  as  to  show  his  severed  head  to  MtlsA,  asking 
him  whether  he  recognised  it.  He  replied  thht  it  was  the 
head  of  a  man  a  thousand  times  superior  to  him  who  had 
ordered  his  death.  MtbsA  died  soon  after.  As  for  T^^ 
there  is  no  further,  mention  of  him  after  the  beginning  of 
the  reign  of  SokimAn,  and  ire  must  therefore  suppose 
that  he  retired  into  private  life. 

'  Aeoording  to  Butam  c1m>nlclea»  JnUan't  batrad  of  Bodario  sroM 
tton  thai  lattar*s  Uving  dIalMnoiind  bis  danghtar.^ 
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7.  Sokimin  had  nearly  miBsed  the  thraoa.  Walid,  In 
ilie  Tory  year  of  lue  death,  wished  to  have  his  eon  *Ahd 
al-*AcU  K  Walld  choeen  as  his  snoeQBBdr,  and  had  offered 
SolaimAn  a  great  som  of  money  to  indnoe  him  to  surrender 
his  ri^ts  to  the  Caliphate;  but  SolaimAn  obstinately 
refused  to  do  sa  Walid  went  still  further,  and  sent 
lettera  to  the  goyemora  of  all  the  provinoes,  calling  on 
them  to  make  the  people  take  the  oath  of  iJlegianoe  to 
his  9on.  None  except  9iHU4  i^d  .l^Potaiba  b.  Moelim 
consented  thns  to  set  at  non^t  the  order  of  snooeesion 
established  by  *Abd  al-¥e]ik;  and  Solaimi&n  ((dooeeded 
without  difficulty  at  the  death  of  his  brother.  We  can 
easily  conoeiye  the  hatred  felt  by'  SolaimiEn  for  Qiaji^, 
and  for  all  that  belonged  to  him,  far  or  neai^  9^4 
liim«fllf  escaped  by  death ;  but  SolaimAn  poured  out  his 
wiath  on  his  .family,  and  stroye  to  undo  all  that  he  had 
done.  First  of  all,  Mohammed  b.  l^Asim,  the  conqueror 
of  India,  who  waDs  cousin  to  J^jjiij,  was  dismissed  from 
his  post^-and  outlawed.  Qi^ij  had  depriyed  Yas£d  b. 
IfohaUab  of  the  goyemment  of  Ehor&sAn;  Solaimin 
conferred  on  him  ^t  of  IH^.  ^otaiba  b.  Moslim,  on 
UMfc^miiig  the  accession  of  SolaimiUi^  knew  that  his  own 
ruin  was  certain,  and  therefore  anticipated  the  Oaliph  by 
.  reyolt  But  Bolaimin  Induced  ^taiba's  troops  to 
desert  by  authorising  them  to  return  to  their  1m»ns  ;  and 
when  the  illustrious  general  rsught  to  carry  his  army  with 
him,  a  conspiracy  was  formed  against  him  which  ended  in 
his  murder.  Yazld  b.  MolHllab^  who  preferred  Khor&sAn 
U>  Tiik,  obtained  permission  to  ezdumge.  Immediately 
on  his  return  to  Ehoristo  he  set  on  foot  a  series  of  new 
expeditions .  against  Joijin  and  Tabarist&n.  But  the 
inhabitants  of  KhordsAn,  which  he  goyemed  oppressiyely, 
made  complaints  against  him  to  the  Caliph,  aocusixig  him 
of  practising  extortions  in  order  to  obtain  such  a  sum  of 
money  as  would  enable  him  to  rebel  against  his  soyereign. 
From  that  day  Solaimin  determined  to  get  rid  of  Yazid. 
As,  howeyer,  he  was  then  dreaming  of  the  conquest  of 
Constantinople,  he  thought  it  prudent^tp  dissemble  his 
dissatisfaction  for  some  time. 

The  Byzantine  empire  was  disturbed  by  internal 
troubles  during  the  years  a.d.  715-717.  Bolaimin 
resolyed  to  take  adyantage  of  these  in  order  to  rid  himself 
for  eyer  of  the  hereditary  enemy  of  Islam,  and  prepared  a 
formidable  expedition.  A  fleet  of  eighteen  hundred 
yesssls,  equipped  at  Alexandria,  sailed  to  the  coasts  of 
Asia  Minor,  took  on  board  the  Moslem  anny,  commanded 
by  Maslama,  and  transported  it  to  Kurope.  This  army 
appeared  under  the  walls  of  Constantinople^  16ih  August 
717,  fiye  months  after  Leo  m.,  the  Isaurian,  had  ascended 
the  throne.  Once  more  the  Qreek  fire  prevailed  against 
the  Moslems.  Their  fleet  was  destroyed  by  this  terrible 
engine  of  war ;  the  army  could  obtain  no  fresh  supply  of 
provisions,  and  suffered  all  the  horrors  of  famine.  ^  Mean- 
while the  Caliph,  who  desired  to  be  present  in  person  at 
the  taking  of  Constantinople,  had  set  out  to  Join  the 
army.  He  fell  ill  at  D&bik,  not  /ar  from  Aleppo^  and  died 
there  on  the  22d  of  September  in  the  same  year,  after 
having  nominated  as  hb  own  successor  his  cousin,  "Omar 
h.  *Abd  al-'Asis,  and  as  successor  to  the  latter,  Yaskl  b. 
*Abd  al-Melik,  his  own  brother.  In  vain  did  the  new 
Caliph  despatch  from  Egypt  a  fleet  of  four  hundred  ships 
to  carry  arms  and  provisions  to  the  army  before  Constanti- 
nopla;  this  fleet  also  was  destroyed  by  the  Greeks,  and 
the  Moalem  army  was  decimated  by  famine^  and  soon  by 
the  plague  as  welL  A  hundred  thousand  men  perished 
miserably  under  the  walls  of  Constantinople^  and  Maslama 
ltw(^t  baisk  totAsia  Minor  a  mere  handfol  of  soldierB, 
eod  that  with  great  diiBcnlty. 

8,  X)mar  h.  *Abd  alr'Asfi,  inoeaied  ai  this  disaikflr, 
took  his  rereoge  oq  the  Chriitfam  of  his  own  states  by 


fiTcluding  them  irom  aU  public  employments,  m  spite  ol 
the  great  services  they  r^dered  ^ere^  and  by  loadbg 
them  with  imposts  to  such  an  extent  that  one  public 
functionary  wrote  thus  to  the  Caliph :  "  If  things  oobiinne 
to  go  on  in  I^gypt  as  at  present^  all  the  Christians  will 
become  Moslems  to  escape  taxation,  and  the  State  will 
lose  its  revenue."  To  this  the  pious  "Omar  replied:  ''I 
should  look  on  the  conversion  of  all  the  Christiaas  as  a 
great  piece  of  good-fortune;  for  God  sent  his  prophet  to 
act  the  part  of  an  apostle,  and  not  of  a  tax-gatherer.*  By 
his  relijpous  intolerance^  by  the  simplicity  of  his  life^  and 
by  his  vigour  in  observing  the  precepts  of  his  religion  and 
enforcing  their  observance^  *Oinar  has  acquired  in  Moslem 
histoiy  the  reputation  of  a  saint  But  the  sanctity  of  a 
prince  does  not  ensure  the  greatness  of  a  State ;  and  the 
reign  of  Xhnar,  as  we  shall  see^  was  ixjurious  rather  than 
advantageous  to  Islam.  He  alienated  the  provincial 
governors  by  Ids  severity ;  and  the  family  of  'Abb&s  took 
advantage  of  the  general  <Usoontent  to  stir  up  the  people 
secretly,  and  thus  to  prepare  the  way  for  the  fall  of  the 
dynasty. 

It  will  be  remembered  that  Solaimin  died  before  carry- 
ing out  his  purpose  of  d^xsstng  Yasfd  h.  Mohallah^  the 
governor  of  KhorisAn.  Xhnar  IL  took  it  on  himself  to 
fulfil  this  design.  He  summoned  Yazld  to  his  presence^ 
and  on  his  arrival  at  Damascus,  threw  him  into  prison, 
and  demanded  the  restitution  of  the  money  which  he 
believed  him  to  have  misappropriated.  As  Yazid  alleged 
that  he  could  render  no  account  of  it,  the  Caliph  banished 
him  to  Dahlak,  a  small  island  in  the  Red  Sea,  but  soon 
brought  him  back,  and  placed  him  in  dose  confineasmt. 
It  was  not  till  a.h.  101,  when  *Omar  IL  was  dyin^  mt 
Yazld  succeeded  in  escaping  and  took  refuge  in  THk. 
Mokhallad,  the  son  of  Yazld,  whom  his  father,  on  quit- 
ting  Khoris&n,  had  left  there  as  his  lieutenant,  was  also 
summoned  to  Damascus,  an^  the  Caliph  at  first  appointed 
Jarri^  b.  'AbdalUh  governor  of  that  province^  but  soon 
after,  on  receiving  complaints  against  him,  replaced  him 
by  *Abd  al-Ba^min  al-^oshairl,  whom  he  desired  to  use 
every  effort  for  the  conversion  of  the  unbelievers,  rather 
than  to  think  of  extending  the  Moslem  "^wer  by  force 
of  arms.  With  so  pacific  a  disposition,  ^it  is  easy  to 
understand  that  the  Caliph  did  not  signalize  his  reign  by 
any  conquest ;  except  a  revolt  of  the  EhAryites  in  Irik. 
which  was  suppressed  by  Maslama,  Ids  caliphate  was  not 
distinguished  by  any  warlike  event  Its  most  noticeable 
occurrence^  as  we  have  said  above^  was  the  commencement 
of  the  *Abb&sid  movement 

The  'Abb&sid  family  derived  its  name  from  *Abbis,  who 
was  Mohammed's  uncle  on  the  father's  side,  and  who^ 
during  the  Prophet's  life^  had  eigoyed  universal  consideia- 
tion  among  the  Moslems.  It  was  he  who,  at  the  death  of 
^the  Prophet,  had  the  charge  of  washing  the  corpse^  Hie 
first  Caliphs,  AbtLbekr,  *Omar,  *OthnMLn,  and  'All,  showed 
the  utmost  deference  to  *Abbis;  and  lus  eldest  son 
'AbdalUh  had  been  united  in  the  closest  friendship  with 
Qoeain,  the  unfortunate  son  of  'All.  After  the  assassiha- 
tion  of  *A11,  and  the  slaughter  of  Qosain,  *AbdaIUh  had 
retired  to  Mecca,  and  there  brought  up  Ids  numerous 
family  in  hatred  of  the  Omayyads.  It  was  from  his 
youngest  son  *A11,  bom  A.H.  40,  that  the  *Abb4sid  dynssty 
^rungi  Under  the  OaUph  *Abd  al-Melik,  this  'All  was 
living  at  Damascus ;  but,  on  Ids  Aiarrying  Labbiba,'  the 
divorced  wife  of  'Abd  al-Melik,  the  Calif^  conceived  a 
great  aversion  for  'All  Walld,  the  ^n  and  successor  of 
'Abd  al-Melik,  inherited  his  father's  prqudices,  snljected 
'AH  to  every  kind  of  insult,  and  drove  him  frtmi  his  court 
Walld's  successor,  Solaimin,  gave  him  leave  to  return  to 
Damascus,  but  'All,  instead  d  availing  ^timseU  of.  this 
pemuanon,  prefenred  to  retire  to  Homaunai  A  torn  ato^. 
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fttdd  in  the  soath  of  Syria,  on  the  confines  of -Arabia.  It 
was  in  this  retirement  that  his  son  Mohanuned  conceiyed 
the  design  of  supplanting  the  Omayyad  dynasty.  We  haye 
said  that  the  first  *Abb4sids  were'  closely  nnited  with  the 
family  of  *Ali.  Mohammed  b.  'All,  the  'AbbAsid,  saw 
clearly  that  it  was  only  among  the  followers  of  *Ali  that  he 
was  likely  to  be  able  to  form  a  party.  To  attain  this 
object,  he  formed  th6  plan  of  making  it  belieyed  that  a 
descendant  of  the  Prophet's  son-in-law  had  transmitted  io 
him  his  rights  to' the  Caliphate.  It  will  be  remembered 
that  Mohammed  b.  Hanafiya  had  come  forward  as  a  pre- 
tender to  the  throne  at  the  tronblons  period  when  Ibn 
Zobair  and  'Abd  al-Melik  were  disputing  the  Caliphate. 
According  to  the  story  of  the  *Abb4BiGb,Abli  Hishim 
'AbdalUh,  the  son  of  Ibn  Hanaff ya,  had  gone  to  Qomaima, 
to  the  house  of  Mohammed  b.  'All,  and  had  made  on  his 
deathbed  a  legal  transfer  of  his  rights  to  Mohammed,  by 
appointing  hun  his  heir.  Whateyer  may  be  the  truth 
respecting  this  transfer,^  Mohammed  the  'AbbAsid  spread 
abroad  the  report  of  it,  and  chose  especially  for  its  pro- 
pagation the  -proyinces  in  which  the  family  of  *A]1  had 
the  greatest  number  of  adherents,  Hitif.  and  Ehorts^ 
Kmiaiaries  sent  by  him  into  these  two  proyinoosi  under 
the  caliphate  of  *Omar  IL,  began  to  stir  up  fhe  people 
in  secret  against  the  reigning  house.  *Omar  was  probably 
acquainted  with  these  intrigues,  but  he  had  not  time  to 
repress  them,  for  he  died  on  the  2(Hh  or  25th  of  Bigabf' 
jLB.  101  (5th  or  10th  February  t20),  after  a  reign  of 
about  two  years  and  a  half. 

9.  Tadd,  the  son  of  'Abd  al-Melik,  ascended  the 
throne  without  resistance.  His  first  care  was  to  pursue 
Yacfd  b.  Mohallab,  who  had  escaped  from  his  prison  and 
taken  refuge  in  *IrAli:.'  Besides  reasons  of  state,  Taztd  IL 
had  persbnal  reasons  for  ill-will  to  Yazid  h.  Mohallab. 
One  oi  •  the  wiyes  of  the  new  Caliph,  the  same  who'  gaye 
l^irth'  to  that  son  of  Yacfd  IL  who  afterwards  reigned 
under  the  name  of  Walld  IL,  was  niece  to  the  celebrated 
Qajj^jf  who,  as  it  will  be  remembered,  had  hated  and  per- 
secuted Yazid  b.  Mohallab.  Aware  of  the  alliance  of  the 
new  Caliph  with  the  family  of  H^jjij,  the  son  of  Mohallab 
had  made  eyery  effort  to  escape  as  soon  as  he  was  informed 
of  the  illness  U  "Omar  IL ;  for  he  well  knew  tha*  Yacfd 
IL  would  spare  neither  him  nor.  his  family.  In  fact>  the 
Caliph  sent  express  orders  to  the  prefect  of  ThUjp  to  arrest 
all  the  brothers .  and  other  members  of  the  family  of 
MohaUab  who  were  to  be  found  at  Basra ;  and  this  order 
was  immediately  carried  out  But  Yac[d  b.  Mohallab  had 
mapy  partisans  in  *Irik.  He  collected  a  small  army,  and 
fought  with  such  yalour  that  in  a  short  time  he  succeeded 
in-  maldng  himself  .master  of  Basra,  whdre  ho  had  himself 
proclaim^  Caliph.  The  public  treasury  fell  into  his 
hand^  and  l^^  employed  it  in  paying  his  troops  and  in 
raising  fresh  ones, .  whom  he  sent  on  expeditions  into 
Kht^tdn  or  Ahwiz^  F&rsistiln,  Mokrin,  and  Sind.  As 
this  reyelt  threatened  to  spread  far  and  wide,  Yai^d  11. 
was  obliged  to  haye  recourse  for  its  suppression  to  the 
celebrated  Maslama.  Early  in  a.h.  102,  this  illustrious 
general  took  the  field,  and  completely  defeated  Ibn 
Mohallab  near  Basra.  Yasfd  fell  in  the  battle,  and  his 
brothers  fled  beyond  the  Indus^  but  were  pursued  and 
slain  by  the  lieutenants  of  Maslama. 

This  reyolt  suppressed,  Yazid  IL  was  able  to  giye  his 
thoughts  to  the  extension  of  the  empire,  an  object  which 
had  been  so  much  neglected  by  his  predecessor.  Seyeral 
expeditions  were  directed  against  Farghina  in  Transoxiana, 
against  the'  Khazars  .in  Armenia,  and  against  the  Greeks 
in  Asia  Minor,  but.  without  any  yery  decided  results.    In 


^  The  'Abbisid  CalipH  Ma*miiii  etrt&inlj  did  not  b«lieTa  in  it,  for  h« 
thought  it  hU  daty  to  mtore-^he  Caliphate  to  the  family  of  *AU.  by 
•ppointiag  at  hit  tuooewor  *AU  Ridi,  a  descendant  o£  the  Caliph  *AU. 


Africa,  serious  troubles  had  bSM  caused  by  the  appoint- 
ment  as  goyemor  of  a  eertain  Yfuld  b.  Abi  Moslim,  who 
had'  been  secretary  to  Hajj4j»  a^ul  who  followed  the 
example  of  his  master's  implacable  harshness.  The  Ber- 
bers rose  in  insurrection,  slaughtered  the  unfortunate 
goyemor,  .and  diose  in  his  place  Mohammed  b.  Aus.  The 
Caliph  at  first  ratified  this  dunce,  but  soon  after  dinnissed 
Mohammed  from  his  post,  and  replaced  him  by  Bishr  b. 
9af  win,  who  sent  out  an  expedition  against  Sicily. 

In  Europe,  the  Arabs  obtained  at  first  some  degree  of 
soooess.  Under  the  orders  of  Samah,  then  goyemor  of 
Bpain,  they  crossed  the  Pyrenees,  and  took  possession  of 
Narbonne ;  bu^  haying  been  beaten  at  Toulouse,  they  had 
to  retrace  their  steps.  It  was  the  celebrated  Abderame 
('AW  al-RahmAn)  who  effected  their  retreat. 

Yazid  n.  died  three  years  later  of  a  lingering  illness, 
caused,  it  is  said,  by  his  grief  for  the  death  of  a  fayourite 
slaye-^L  At  his  accession,  Yacfd  had  designated  as  his 
successors,  in  the  first  place  hii  son  TTieKAm  and  in  the 
second  his  son  Walid.  Hishim  ascended  the  throne 
withoutopposition. 

10..  HiuAm  was  a  pious  prince  and  an  enemy  of 
luxury;-  as  rigid  in  his  religion  aa  'Omar  IL  To  this 
seyerity  may  in  part  be  attributed  the  disturbances  which 
broke  out  in  the  proyinces  during  his  reigu.  The 
goyemor^  -were  accustomed  to  remain  loyal  to  the  Calipha 
only  when  the  latter  did  Hot  exact  from  them  too  rigorous 
an  account.  Hishim  was,  besides,-  yeiy  ayaricious,  a 
fault-highly  calculated  to  make  him  odious  to  those  about 
hun.  Lastly,  he  fayoured  the  '  Yemenites,  and  this 
alienated  from  him  the  powerful  party  of  the  Kaisiteft 
All  these  circumstances  emboldened  the  *Abbisids  to  carry 
on  actiyely  their,  propaganda  in  *Iri^  and  Khorisin,  and  it 
succeeded  beycmd  their  hopes.  The  Kaiute  tribes,  offended 
at  seeing  the  Caliph  bestow  the  beet  posts  on. Yemenites, 
were  ready  to  espouse  with  enthusiasm  the  cause  of  any 
one  whose  aim  was  the  byerthrow  of  the  Omayyada. 
Rebellion  had  been  "Ismouldering  in  the  proyinces  for 
thirteen  years ;  it  broke  out  at  last  at  Cuf a  and  in  the 
whole  ol  Irik,  under  chiefs  called  Moghira  and  Bahldl ; 
and  when  these  insurgents  had  been  chastised,  others 
sprung  up  in  their  place^  *Amr  al-Yashkori,  Al-*Anazi, 
and  Al-Sakhtayini.  The  prefect  of  'Lritp,  KhiUd  b. 
'Abdallih,  was  accused  of  fayouring  this  reyolt,  was 
degraded,  and  jepUced  by  YiSuBuf  b.  'Omar, .  who-  threw 
him  into  prison,  where  he  remained  for  eighteen -months.. 
This  znsasure  increased  -  the  discontent  of  the  people  of 
Irik,  and  a  member  of  the  family  of  'Al^  Zaid  b.  'AK, 
collected  round  him  a  small  body  of  partisans,  and  had 
himself  proclaimed  Caliph,  ▲.H.  122  ^a.d.  739-740). 
Unfortunately  for  Zaid,  he  had  to  do  with  the  same  Cufans 
whose  fickleness  had  ahready  been  fatal  to  his  family.  I9 
the  moment  of  danger  he  was  deserted  by  his  troops, 
slain  in  an  unequal  confiict,  and  his  head  sent  to  Damascus. 
In  Khorisin  also  there  were  yery  serious  disturbances. 
In  the  year  106  (a.]>.  724-725)  there  had  already  been 
a  reyolt  at  Balkh,  excited  by  the  emissaries  of  the 
'Abbisida.  The  following  years 'brought  with  them  fresh 
troubles,  which  led  to  the  disTOiBsal  of  the  goyemor.  of 
Khorisin,  Asad,  the  brother  of  Khilid  K 'Abdallih,  who 
had  been -prefect  of  'Irik.  Under  the.  successors  of  Asad, 
who-  were  sucoessiyely  Ashras  b.  'Abdallih,  Jpnaid  b. 
'Abd  al-Rahmin,  and  'iurim  b.  'Abdallih,  seditions  broke 
out  in  Transoxiana,  which  were  repressed  with  great 
difficulty;  and  it  was. not  until  the  year  120  that,  by  the 
appointmoit  of  the  braye  and  pradent  Nasr  b.  Sayyir 
as  goyemor  of  Khorisin,  peace  was  for  a  time  restored 
to  that-  region.  The  'Abbiud  ekninaries^  neyerthelesa^ 
seeretiy  continued  their  propaganda. 

In  India^  seyeral  ptoydf^mJW^itLjmL  hma  oonyerted 
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to  Islam  under  the  Oalipliate  of  'Omar  IL  declared  them- 
selres  independent;  and  this  led  to  the  founding  of 
seyeral  strong  cities  fdr  the  purpose  of  controlling  those 
proTincea.  It  was  thus  that  the  cities  of  MftKf<s«^  and 
Manstira  had  their  oilgin. 

In  the  north  and  north-west  of  the  empire  there  were 
no  internal  disorders^  but  the  Modems  had  much  to  do  to 
wMtinfrAin  themselves  there  against  the  Alans^  the  Turko- 
majiB,  and  the  Ehazars.  The  illustrious  Maslama  lost  his 
life  in  battle,  and  MerwAoi  b.  Mohammed,  afterwards 
Caliph,  took  his  place  as  prefect  of  Armenia  and  Azer- 
ba^An.  He  succeeded  in  imposing  peace  on  the  petty 
princes  of  the  Eastern  Caucasus,  and  in  consolidating  the 
Arab  power  in  that  quarter.  The  war  against  the  Bysan- 
tines  lasted  during  the  whole  of  Hishdm's  reign.  In  Asia 
Minor,  the  Moslems  reoccupled  Csesarca,  and  laid  siege  to 
Nicasa.  Arab  writers  even  declare  that  Constantine,  after- 
wards Emperor  of  Constantinople,  was  made  prisoner  in 
the  year  114  (a.d.  732-733),  but  the  Byzantine  authori- 
ties make  no  mention  of  this  fact  On  the  other  hand, 
they  notice  an  important  defeat  of  the  Moslem  arms  in 
A.D.  739.  This  defeat,  which  is  acknowledged  by  the 
Arab  writers,  cost  the  life  of  their  general,  *AbdallAh, 
sumamed  al-Batt&l — "the  hero" — whose  prowess  still 
lives  in  the  memory  of  the  people  of  Asia  Minor. 

In  Africa,  several  successive  prefects  were  fuUy  occupied 
in  repressing  the  constant  insurrections  of  the  Berbers. 
In  Spain,  the  attention  of  the  Moslems  was  principally 
turned  to  avenging  their  defeats  beyond  the  Pyrenees. 
As  early  as  the  second  year  of  thd  reign  of  .HishAm, 
'Anbasa,  governor  of  Spain,  crossed  the  I^renees,  and 
pushed  on  military  operations  vigorously.  Carcassonne, 
and  Kimes  were  taken.  The  death  of  Anbasa^  in  A.H. 
107  (▲.D.  725-726),  put  a  stop  to  hostilities;  but  they 
recommenced  still  more  vigorously  six  years  later.  'Abd 
al-Bahm&n  (Abderame),  the  same  who,  under  Yazfd  IL, 
had  led  back  to  Spain  the  remnants  of  the  Moslem  army, 
crossed  the  mountains  anew,  and  penetrated  into  Gasoony 
by  the  passage  of  Roncevauz.  The  Moslems  beat  the 
Duke  Eudes,  g&ined  possession  of  Bordeaui;  and  overran 
the  whole  of  Southern  *Gaul  as  far  as  the  Loire.  But  in 
A.H.  114  (A.D.  732)  Charles  Martel,  whose  aid  the  Duke 
of  Aquitaine  had.  implored,  succeeded  in  inflicting  on  'Abd 
al-Ba^min  so  severe  a  defeat^ . necur  Poitiers,  that  the. 
Moslems  were  obliged  to  'effect  a  hasty  retreat^  and  to 
return  to  Spain.  Two  years  later  the  new  governor  of 
Spain,  "OlsLba  b.  al-Qi^ij,  reentered'  Qaul,  and  pushed 
forward  expeditions  as  far,  as-  Burgundy  and  Dauphin^ 
Charles  Martel,  with  the  help  of  the  Lombards,  again 
drove  back  the  Arabs  as  far  as  Narbonne.'  Thenceforth 
the  continual  revolts  of  the  Berbers  in  Africa  on  the  one 
side,  and  on  the  other  the  internal  troubles  which  .disturbed 
Spain,  and  which  led  at  a  later  period  to  its  independence, 
offered  insurmountable  obstacles  to  the  ambition  of  the 
Moslems,  and  prevented  their  resuming  the  offensive. 

Such  was  th^  state  of  the  empire  when  HishAm  died 
on  the  6th  of  Rabf  IL  A-H.  125  (6ih  Fjsb.  ▲.&. 
743),  after  a  reign  of  twenty  years.  He  had  not  been 
wanting  in  energy  and  ability.  Tet  under  his  reign  the 
Moslem  power  declined  rather  than  advanced^  and  signs 
of  th^  decay  of  the  Omayyad  dynasty  began  to  jshow 
themselves.  The' history  of  his  four  successors,  Walid  IL, 
Tazld  nL,  IbrAhlm,  and  Merwin  IL,  is  but  the  history  of 
the  fall  of  the  Omayyads. 

11.  .Walid  n.,  the  son  of  Yazfd  11.,  ascended  the  throne 
without  opposition  at  the  death  of  HishAm  ;  but  he  soon 
made  himself  so  much  hated  and  despised  by  his  debauch- 
eries and  his  irreligion  that  even  the  sons  of  HishAm  and 
of  WaUd  i.  plotted  with  the  enemies  of  the  Omayyad& 
Yadd,  ono  o!  the  sons  of  Walid  L,  went  so  far  «■  to  take 


openly  the  title  of  Q^ph,  and  to  march  against  Damascus, 
which  Walid  n.  had  quitted  for  fear  of  a  pestilence  which 
was  then  raging  there.  This  step  was  fatal  to  the  Caliph. 
The  inhabitants  of  Damascus  opened^  their  gates  to  Yadd, 
who  took  possession  of  the  arsenalsi  and  used  the  arms 
they  contained  to  equip  new  troops.  Walid  II.,  on  his 
side,  collected  his  adherents  and  marched  against  his  rivaL 
The  two  armies  met  at  a  place  called  BakhrA,  on  the 
confines  of  Syria  and  Arabia.  Yacid  had  no  difficulty  in 
overcoming  his  opponent,  who  was  abandoned  by  his  own 
soldiers.  Walid  IL  died  iBghting,  having  reigned  Httle 
mord  than  a  year,  and  his  head  was  taken  to  Damascus, 
and  carried  about  the  city  at  the  end  of  a  spear.  (Jomidl 
IL,  A.H.  126,  March-April  744.) 

12.  The  death  of  Walid  IL,  far  from  appeasing  the 
troubles  of  the  State,  put  its  unity  in  greater  jeopardy  than 
ever.  The  distant  provinces  escaped  from  the  power  of 
the  new  Caliph.  In  Africa,  *Abd  al-Rahm&n  b.  ^bfb 
declared  himself  independent  In  Spain,  every  emir 
aspired  to  free  himself  from  a  suzerainty  which  appeared 
to  him  only  nominaL  In  KhoriLs^n  the  *Abb&sid  emissaries 
were  more  and  more  busy,  acting  in  the  name  of  IbrAhlm 
b.  Mohammed,  who  had  become  the  head  of  the  family  by 
the  death  of  hd  father,  Mohammed  b.  *Ali.  Even  in  Syria 
Yazld  in.  saw  his  authority  disputed.  '  Himself  belong, 
ing  to  the  sect  of  MoHazilites,  who  r^ected  the  doctrine 
of  predestination — a  sect  to  which  we  shall  have  occasion 
to  recur  in  treating  of  the  religious  history  of  Islam — 
he.  aroused  all  the^orthodox  against  him.  Besides  this, 
many,  of  the  Syrians,  from  a  sudden  change  of  feeling, 
now  desired  to  avenge  the  death  of  WfJld  IL  The 
inhabitants  of  Emesa  revolted,  and  marched  against 
Damascus.  They  were  beaten  at  a  place  called  Thuilyat 
al-*Ok&b,  or  The  Eagle's  Pass,  twelve  miles  from  tho 
capital  Palestine  rose  in  its  turn;  and  chose  as  its  Caliph 
another  Yazfd,  cousin  of  the  reigning  prince.  This  revolt 
also  was  suppressed.  But  a  greater  danger  menaced 
Yazld  nX  The  Omayyad  MerwAn  b.  Mohammed,  who 
was,  as  we  have  said,  governor  of  Armenia  and  of  Azer- 
bagAn,  also  prepared  to  dispute  the  supreme  power  with 
the  Oediph  of  Damascus,  and  invaded  Mesopotamia.  Yazld 
nL,  in  his  alarm,  offered  him  the  government  of  this  last 
province  as  the  price  of  peace.  MerwAn  acaepted  these 
conditions,  but  he  would  probably  not  have  left  his  rival 
long  at  rest^  had  not  the  latter  died  after  a  reign  of  only 
six  months. 

13.  Yazld  IIL  left  his  brother  IbrAhlm  as  his  successor. 
At  the  news  of  Yazld*s  death,  MerWAn  collected  a  power- 
ful army  and  entered  Syria.  Having  beaten  IbrAhlm/s 
generals  one  after  the  other  and  taken  Emesa,  he  advanced 
rapidly  towards  Damascus.  SolaimAn  b.  HishAm  tried  to 
oppose  his  march,  but  he  was  defeated  at  *Ain  al-Jarr, 
between  Baalbeo  and  Damascus,  and  the  Caliph  IbrAhlm 
took  flight ;  while  SolaimAn,  the  son  of  HishAm,  laid  hands 
on  the  public  treasure,  and  then  fled  in  turn.  MerwAn 
entered  Damascus,  and  caused  himself  to  be  proclaimed 
Oaliph.  The  reign  of  IbrAhlm  had  lasted  only  two  months. 
IbrAhlm  himself  soon  acknowledged  the  new  Caliph,  and 
submitted  to  his  authority. 

14.  MerwAn  IL  was  a  man  of  energy,  and  might  have 
revived  the  strength  of  his  dynasty,  if  the  ferment  in  the 
east  of  the  empire  had  been  less  strong.  Unfortunately 
for  him,  the  *AbbAsid  movemeiit  had  never  ceased  to  gain 
ground  in  Khoi^isAn,  and  the  chief  adherent  of  the  family 
of  *AbbAa,  Abti  Moslim,  was  in  no  degree  inferior  to  the 
Caliph  in  energy  and  ability.  This  Ahti  Moslim,  whose 
origin  is  obscure  and  disputed,  had  been  distinguished  by 
the  'AbbAsid  Mohammed  b.  'All,  the  same  who  alleged  that 
he  had  been  appointed  heir  to  the  claims  of  the  family  of 
*AU  to  the  supreme  power.    If  ire  may  believe  the  legend. 
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HohAmmed  liad  erea  foretold  tnat  ti&e  toeenkm  of.  hk 
fMni]^  would'  take  pkoe  «»  t^t  year  of  thi  om^*  tluongh 
ll)«  etfbrti  of  Abd  Moelim,  and  that  one  of  h&  three  flom 
would  aaoend  ti&e  throne.  These  three  aons  were :  IbrA- 
him,  "AbdalUh,  taUed  AM  VAbUa,  knd  'AbdalUh,  caUed 
Abd  Ja*far.,  Whateyer  we  may  think  of  this  predictioVi, ' 
it  is  certain  that  under  Merw4n  n.  Abd  Moslun  was  the 
principal  dmissary  of  the  'AbbAsid  Ibrihim,  and  hiui  been 
able  to  form  a  Tast,  conspiracy  in  Ehorisin,  which  broke 
out  in  A.B.  128^  at  tKe  rery  moment  when  it  had  been  dis- 
ooTered  by  Nafr  b.  Sayyir,  the  Omayyad  governor  of  the 
province.  Etcq  before  this»  Herwin  n.  had  had  to  repress 
disorden  which  had  broken  oat  in  Syria^  Palestine,  and 
ThUjp ;  and  iha  Caliph  conld  now  rely  so  little  on  Syria 
that  he  had  thoo^t  it  necessary  to  quit  Damascns,  and  to 
fix  his  abode  at  Qarrin,  in  Mesopotamia.  On  learning 
tiie  revolt  of  Abd  Hoalim,  Merwin  IL  wrote  to^  Kasr  b. 
fiayyir^  directing  hbn  to  act  with  vigour  against  the 
fomenters  of  sedition.  It  was  easier  to  give  sudb  an  order 
than  to  execute  it^  for  Abti  Moelim  was  at  the  head  of  a 
numerous  army,  abeolutely  devoted  to  the  'AbbAsida. 
Merw&n  IL  thought  it  necessary  at  the  same  time  to 
aecuro  the  person  of  the  "Abb&sid  pretender  Ibrihlm,  who 
was  still  living  at  QomainuL  IbriUilm  was  therefore 
arrested,  conveyed  to  9arr4n,  and  thrown  into  prison. 
He  found  means^  however,  of  communicating  with  his 
lientenant  Abd  Moslim,  and  the  latter,  who  had  received 
the  most  extensive  powers  from  Ids  chief,  marched  direct 
upon  Merv,  the  capital  of  KhoriaAn,  and  drove  out  the 
governor  Kasr.  At  the  news  of  this  the  Caliph,  no  longer 
able  to  restrain  his  anger,  had  his  captive  IbriUilm  put 
to  death ;  an  execution  which,  at  a  later  period,  brought 
upon  tKe  Omayyads  the  meet  terrible  reprisals.  The 
brother  of  Ibrihim,  Abti  VAbbis,  sumamed  SaffA^ 
"The  Sanguinary,"  on  account  of  his  cruelties,  having 
by  Ibrihim'e  death  become  chief  of  the  'Abb^ds, 
immediately  quitted  Homaima  with  all  the  members  of 
his  family,  and  took  refuge  in  Khorisin,  that  his  pre- 
sence there  might  sanction  and  encourage  the  insurrection. 
Abd  Moslim*  now  master  of  Khor&sAn  by  the  capture  of 
Merv,  had  meanwhile  sent  an  army  against  Irikt  under 
the  orden  of  l^taba  b.  Shabfb,  who  had  beaten  the 
Omayyad  army,  commanded  by  Tasfd  b.  Hobaira, 
governor  of  that  province.  In  ▲.H.  132  Abd  VAbbAs 
arrived  at  Merv.  After  remaining  there  some  time, 
waiting  for  a  favourable  moment,  he  decided  on.  openly 
assuming  the  title  of  Caliph.  He  installed  hunseLt 
in  the  governor's  palace,  and  thence  went  in -state  to 
the  moeque^  where  he  mounted  the  pulpit,  and  officiated 
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in  the  capacity  of  sacoesfor  of  the  Firophet  All  those 
present  took  the  oath  of  allegiance  to  him,  and  Abd 
VAbb4i  returned  to  the  palace,  over  which  the  black 
.flag  was  flyine^  black  being  the  distiu^ve  colour  of  the 
'Abbisids.'  But  he  did  not  remain  long  at  Merv. 
Committing  tho  government  of  that  city  to  this  und^ 
D4wdd,  he  went  to  review  his  army,  and  divided  it 
into  several  corps,  which  he  directed  against  different 
points.  After  ^hie  he  went  to  Chaldea,  and  there  estab« 
lished  himself  in  a  spot  not  far  from  Cufa,  to  which  hd 
gave  the  name  of  Hishimiya,  or  the  dty  of  Htohim,  the 
ancestor  of  his  own  fanuly  and  of  that  of  the  Prophet 
Another  of  his  uncles,  *AbdalUh  b.  'All,  whom  he  had  sent 
on  an  expedition  against  the  dty  of  Shahroztk/,  took  poa- 
sesnon  of  that  place,  and  leaving  Abd  *Aun  *Abd  al-Melik  h, 
-Yacfd  there  as  governor,  rejoined  his  nephew  and  sovereign 
at  HAshimiya.  Meanwhile  the  Omayyad  Caliph  had 
marched  against  Shahrocdr.  Abd  *Aun  went  out  to  meet 
him,  and  was  joined  by  a  strong  rdnfoifcement  of  cavalry 
under  *AbdalUh  b.  'Alt  The  'Abb&sidB  only  numbered 
forty-five  thousand  soldiers,  but  these  were  experienced 
and  resolute  warriors.  *  The  Omayyad  army,  though  much 
more  numerous,  was  ill  commanded  and  devoid  dt  spirit 
A  battle  ensued,  and  fortune  favoured  the  rebels.  In 
vain  did  Merwin  shovi;  himself  everywhere;  his  soldiers 
gave  way  and  repassed  the  Zkh  in  diserder,  hurrying  away 
in  their  flight  the  unfortunate  Merwin.  (Jomidl  IL  1 1,  ▲.h. 
132,  25th  January  750.)  This  victory  cost  the  Omayyads 
their  empirei  Merwin  attempted  at  first  to  take  r^uge 
at  Mosul ;  but  the  inhabitants  of  that  dty  having  declared 
for  the  enemy,  the  prince  went  to  his  capital  Qarrin, 
whence  he  was  soon  driven  by  the  army  of  'Abdsilih  b. 
*A1L  From  Qarrin  Merwin  fled  successively  to  Emesl^ 
to  Damascus,  to. Palestine,  and  finally  to  IJgypt.  H<«  was 
pursued  without  intermisdon  by  £UUih,  brother  of  *Abd- 
allih  b.  'Ali,  who  at  kst  came  up  with  him  at  Bdair, 
on  the  frontiers  of  the  Ddta.  Merwin  took  refuge  jn  ^ 
Coptic  diurch;  but  the'Abbidds  pursued  him  into  the 
buOding^  and  slew  him  at  the  foot  d  the  altar.  His  head 
was  cut  off  and  sent  to  Cufa,  where  the  new  Qaliph  ibea 
was. 

•  Thus. perished  in  the  East  the  dynasty  of  the  housO  of 
Omayya,  which,  having  been  founded  by  usurpation,  had 
only  maintained  itsdf  by  shedding  torrents  of  blood,  and 
was  destined  to  ponsh  in  blood.  We  now  enter  upon 
the  history  of  the  new  dynasty,'  whose  origin  we  have 
described,  and  under  which  the  power  and  glory  of  Islam 
reached  their  higheiA  point. 
Here  we  give  the 
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^  To  nndtntand  tbii  allntion  we  miut  know  that  Menrin  IL  had 
rMalvad  the  nioknanio  of  ^inAr,  '*  the  aaa,*'  on  aooount  of  hb  Umpcr- 
saos  and  tha  itrangth  of  hla  eonititntlon. 
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of  black  tflk  at  aarly  aa  at  tha  hatHa  oallad  thai  of  tha  OumL 
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win  that  tha  'AbbWda  adeptad  blaok  aa  a  alga  of  mounatf.    8aa 

-       Parii,188r.,  f 


Digitized  by  ^ 


578 


MOHAMMEDAN  IS  M 


I 


Sm.  IL— Thx  *AbbJlbidb. 


L  ¥nm  the  death  of  Merwin  may  be  redkoned  the 
real  aooMiion  of,  the  "AbbAsid  dynasty  ta  the  Caliphate^ 
which  thus  returned  to  the  hands  of  the.  grand-nephevs 
of  the  Prophet.  Abti  VAbbis,  whose  proper  name  was 
*AbdalUh,  and  who  afterwards  reoeiyed  the  surname  of 
8aflj(4,  was,  as  has  been  said  abore,  a  man  of  enercetic 
willy  who  hesitated  at  nothing  to  ensure  the  triumph'  of 
his  dynasty.  When  he  caused  himself  to  be  proclaimed 
Oallph  at  Cnfa,  one  of  his  partisans^  Aht  Salama^  who  had 
till  then  believed  that  Abt^  VAbbis  was  working  to  restore 
the  posterity  of  *Ali  to  the  throne^  and  not  to  gain  posses- 
sion of  the  empire  for  himself,  hesitated  to  take  the  oath 
of  obedience  to  the  new  OalipL  Abtl  VAbbAs  immedi- 
ately resolved  on  his  destructicnD,  but  fearing  that  Ab6 
Saluna  might  haye  a  secret  understanding  with  the  con- 
queror of  lUiorisAn,  he  began  by  sending  his  own  brother 
Abii  Ja*far  into  that  province  to  sound  Abt^  Moelim.  The 
latter  loudly  disclaimed  any  alliance  with  Abt^  Salama, 
and,  that  no  suspicion  might  rest  upon  him,  he  sent  a 
confidential  agent  to  Cufa,  and  had  Abd  SoJama  assaa- 
sinated.  Btill  further  to  prove  his  zeal  for  the  house  of 
*AbbAs,  Abii  Moslim  also  got  rid  of  SolaimAn  h,  Eathir, 
another  *Abb^d,  emissary,  whom  he  suspected  of  partiality 
towards  the  family  of  *Ali  On  his  ude^  Abd  VAbbis 
caused  *AbdalUh  b.  Mo*4wiya,  an  adherent  of  'Alfs  family, 
to  Iw  treacherously  slain,  thou^  he  had  distinguished 
himself  in  the  wars  against  Merwdn.  AsfortheOmayyads, 
they  were  systematically  foUowed  up  and  put  to  death. 
The  new  Caliph  desired  to  exterminate  that  faihily,  not 
only  for  the  sdce  of  revenge,  but  also  that  he  might  deprive 
tiie  Syrians  of  any  pretext  for  fresh  insurrections.  In 
fact,  hardly  had  Abd  VAbbis  been  proclaimed  Oaliph  at 
CuA^  when  the  Omayyad  governor  of  ^innesrln,  Abd 
1-Ward  b.  Eauthar,  notwithstanding  that  he  had  taken 
^e  oaih  to  the  new  sovereign,  gave  the  signal  for  revolt 
in  the  name  of  the  OmayyadSb  Abd  l-*Abb&  immediately 
ordered  hi^  uncle  *AbdallAh  'b.  *Ali,  Who  had  l>een  made 
governor  of  Palestine^  to  act  with  the  utmost  rigotur 
against  all  members  of  the  Omayyad  family  on  whom  he 
could  lay  his  hands.  That  he  might  let  none  of  them 
escape,  *AbdaIUh  pretended  to  grant  an  amnesty  to 
all  Omayyads  who  should  come  in  and  acknowled^  the 
new  Caliph,  and  even  promised  them  the  restitution  of 
all  their  property.  Ninety  members  of  that  unfortunaU 
family  allowed    themselves  to   be   entrapped  by  these 

r'ous  promises,  and  'AbdalUh,  on  pretence  of  sealing 
reconciliation  of  the  two  parties,  invited  theni  to 
a  banquet  Bat  when  they  were  all  collected,  a  body, 
of  executioners  rushed  into  the  hal^  and  slew  the 
Omayyads  with  blows  from  whips  and  rods.  .A  grandson 
of  Hishiim,  'Abd  al-Ra^min  b.  Mo*4wiya,  whio  had  taken 
refuge  in  Africa,  alone  escaped  this  massacre.'  It  was  h^ 
who,  at  a  later  date,  founded  in  Spain  the  Omayyad' 
dynasty  of  Cordova.  The  crueltyof  the  *Abb4uds  excited 
a  feeling  of  horror  in  the  whole  of  Syria,  and  the  revolt 
soon  became  general  Abd  1-Ward  b.  Kauthar  found 
himself  at  the  head  of  forty  thousand  men,  and  pitched 
his  camp  at  Maij  al-Akhram,  a  plain  near  Kinneerln. 
The  revolt  spread  even  to  Mesopotamia  and  Trtif,  One 
of  MerwAn's  former  generals,  IshA]^  U  Moslim,  laid  siegb 
to  HarrAn,  while  Tatfd  b.  Hobaira,  formerly  governor  of 
*IrAip,  raised  an  insurrection  at  WAsit  In  Khor4sAn  also, 
as  many  as  thirty  thousand  malcontents  took  up  arms 
against  Abd  Moslim.  Notwithstamling  this  formidable 
display  of  force,  the  'AbbAsids  remained  conquerors.  In 
Syria,  *AbdalUh  b.  'AU  beat  Abd  l-Ward  it  Maij  al- 
Akhram.  Abd  Ja*far,  brother  of  the  Caliph^  compelled 
IshA^  b.  Moslim  and  Tazid  h.  Hobsjta  in  8nci:es8ion  to 


submit.  Lastly,  Abd  Moslim  ^  quieted  the  rising  in 
Ehorisin.  Moeul  also  attempted  an  insurrection,  but 
YatiyA,  a  brother  of  the  Caliph,  quenched  the  revolt  in 
streams  of  blood  All  the  provinces  being  thus  rednoed 
to  peaces  the  new  Caliph  distributed  them  among  the 
principal  members  of  his  family  and  his  best  generalsi 
To  his  brother  Abd  Jafar  he  gave  a  part  of  Mesopotamia^ 
Aserbagin,  and  Armenia;,  to  his  uncle  *AbdalUh  h.  'All, 
Syria;  to  his  uncle  DAwdd,  Arabia,  Qiji<  Yamima^ 
and  Yemen;  to  his  cousin  "tsi  h.  MdsA,  the  province  of 
Cuf  a.  Abd  Moslim  continued  in  possession  of  the  govern- 
ment of  EhorisAn,  Transoxiana,  and  a  part  of  YkaiaUtL 
"Egypt  was  entnlsted  to  Abd  'Ann.  AnoUier  undo  of  thA 
Caliph,  SolaimAn  h,  *A]i,  received  the  government  of 
Basn,  with  Bahrain  ^md  'OmAn.  Lastly,  the  province  of 
Mosul  was  taken  from  the  cruel  Ya^iya,  and  granted  to 
one  of  the  imdes  of  Abd  l-'AbbAs,  IsmA'il  h.  'AU,  who 
received  besides  the  government  of  AhwAs.  In  Sind,  the 
Omayy&d  governor  had  succeeded  in  maintaining  l»tni— If^ 
but  was  defeated  b|y  an  army  sent  against  him  under 
MdsA  b.  Ea%  and  the  black  standard  of  the  'AbbAsids 
was  raised  over  the  chy  of  Mansdra.  H  we  onut  Africa 
imd  Spain  in  deecribing  this  division  of  the  provinces  of 
the  onpire,  it  is  because  the  'AbbAsids  never  gained  any 
real  f ootixu;'  in  Spaia,  while  Africa  remained  in  only 
nominal  sumection  to  tiie  new  dynasty. 

Abd  VAhbAs,  after  having  definitively  established  his 
power,  left  the  town  of  HAshimfya  and  fixed  his  residenoe 
at  AnbAr,  where  ha  died  on  the  IStli  of  Bhu  1-Biiia,  ^m 
136  (9ih  June  764). 

3.  Abd  VAbbAs  had  designated  as  lis  BOooeeaors,  first 
Abd  Jafar,  and  after  >itw»  }\\m  cousin  'IsA  h,  MdsA.  At 
the  moment  of  the  death  of  Abd  VAbbAs,  Abd  Ja'far, 
who  then  assumed  ihe  titie  of  Al-Mansdr,  <«the  Vietb- 
rious,"  was  not  in  IrAk:.  He  had  undertaken  the  leadei^ 
ship  of  the  pilgrims  who  had  started  on  the  journey  to 
Mecca,  and  among  whom  figured  the  celebrated  Abd 
Moslim.  *AbdallAh  h.  'Ali,  uncle  of  Abd  VAbbAs,  dis- 
satisfied at  having  been  excluded  from  the  succeed, 
took  advantage  d  this  absence  to  revolt  Having  raised 
an  army*  and  proclaimed  himself  CaUph,  he  inarched 
against  HarrAti  and  laid  siege  to  it.  On  receiving  this 
news,  Abd  Jafar  hastened  to  return  to  AnbAr  in  company 
with  Abd  Moslim,  whom  Jie  placed  at  the  head  of  his 
troops,  and  sept  against  the  rebel  At.  the  i^proach 
of  Abd  Moslim,  'AbdallAh,  who  had  among  his  troops  •« 
body  of 'seventeen  thousand  men  of  KhorAsAn,  fearing 
that  they  might  declare  for  Abd  Moslim,  had  them  all 
slaughtered,  as  the  historians  assert,  by  Ids  Syrians,  and 
then  hastened  to  meet  his  enemy.  The  two  armies  met 
at  Niaibis,  and,  after  a  number  of  skirmishes,  a  decisive 
engagement  took  place  on  the  7th  of  JomAdl  IL,  A.B.  137 
(28th  November  754).  'AbdallAh  was  defeated  and  com- 
polled  to  submit  to  Al-Mansdr,  who  spared 'his  life.  Hie 
new  and  brilliant  service  thus  rendered  by  Abd  Moslim  to 
his  sovereign  ought  to  have  placed  him  even  higher  in  the 
favour  of  Mansdr  than  he  alieady  stood  On  the  contrary, 
it  was  the  cause  of  his  ruin.  The  Caliph  washed  fo  com- 
mit the  task  of  maintaining  order  in  Syria  to  Abd  Moslim; 
but*  the  latter  refused  to  give  up  his  government  of 
KhorAsAn,  where  he  enjoyed  an  extraordinary  reputation, 
and  possessed  numerous  adherents,  and,  instead  of  obeying 
the  Older  of  the  Caliph,  directed  his  march  towards  the 
East  Thenceforth  Ma^dr  looked  on  him  only  as  a 
dangerous  rebel,  and  sought  for  means  of  getting  rid  of 
him.  On  pretence  of  conferring  with  him  on  business  of 
state,  he  induced  him  to  come  to  MadAin  (the  ancient 
Ctesiphon),  abused  him  to  be  put  to  deatii  by  his  guards^ 
and  ordered  his  body  to  be  thrown  into  the  Tigris.  Thus 
miBembly  perished  the   real   founderof    the  'AbbAsid 
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flynasty,  aft^r  lutring  accomplwhtd  his  worl:,  wliicli,  as 
the  Mstorians  assert,  cost  the  lives  of  more  than  «00,000 
men.  Notwithstanding  the  defeat  of  'AbdallAh  b.  'All 
and  the  murder  of  Abtl  Moslim,  th*  spirit  of  rebellion  was 
not  yet  broken.  Risings  toot  place  in  Mesopotamia  and 
to  a  stiU  greater  extent  ill  OorAsAtt ;  and  th§  Callph^s 
troops  were  repeatedly  beaten  by  the  tebek;  but  order 
was  at  last  re-established  by  ManstLr's  generals^  by  Khddm 
b,  yTingftimA  in  Mesopotamia,  and  1?y  Mohammed  b.  al- 
Ash*ath  in  £horAsAn. 

About  the  same  time  Africa  and  Spain  escaped  from 
the  dominion  of  the  Eastern  Caliphate ;  the  former  for  a 
season,  the  latter  permanently.  The  cause  of  the  revolt 
of  Africa  was  as  follows  :  As  »oon  as  Mansl^  ascended  the 
throne,  he  wrote  to  'Abd  al-RahmAn,  announcing  the 
death  of  Abtl  VAbb&s,  and  requiring  him  to  take  the 
oath  of  allegiance.  *Abd  al-Rahm&n  sent  in  his  adhesion 
to  the  new  Caliph,  and  added  a  few  preeento  of  little  value. 
Th9  Caliph  was  bo  much  dissatisfied  that  he  replied  by  a 
threatening  letter  which  excited  the  anger  of  'Abd  al- 
Bahmin.  He  called  the  people  together  at  the  hour  of 
prayer,  mounted  the  pulpit,  publicly  cursed  Manst^r,  and 
then  declared  his  deposition  from  the  Caliphate.  He  next 
caused  a  circular  letter  to  be  written,  commanding  all 
Maghrebins  to  refuse  ob<>dience  to  the  Caliph ;  and  this 
letter  was  circulated  and  read  from  the  pulpit  throughout 
the  whole  extent  of  the  Maghrib  (the  West).  A  broker  of 
Abd  al-KahmAn,  UjU,  saw  in  this  revolt  an  opportunity  of 
obtaining  the  goTemment  of  Africa  for  himself.  Seconded 
by  many  of  the  inhabitants  of  l^airawin,  who  had 
remained  faithful  to  the  cause  of  the  *Abb&sids,  he  attacked 
his  brother,  slew  him,  and  proclaimed  himself  governor  in 
his  stead.  This  revolution  in  favour  of  the  *Abbdsids  was, 
however,  of  no  long  duration.  QabH),  the  eldest  son  of 
Abd  al-RahmAn,  had  fled  on  the  night  of  his  father's 
murder,  tind  Ily4s  caused,  him  to  be  pursued,  with  the 
object  of  transporting  him  to  Andalusia.  Qablb  was 
captured,  but  the  vessel  which  was  to  convey  him  to  Spain 
havinig  been '  detained  in  port  by  stress  of  weather,  the 
partisans  of  independence  took  arms,  rescued  Qablb,  and 
prepared  to  resist  Hyis,  who  was  marching  against  them 
at  the  head  of  an  army.  Under  these  circumstances  a 
fortunate  idea  occurred  to  Qabfb.  He  challenged  his 
uncle  ny&s  to  single  combat  Qy&s  hesitated,  but  his 
own  soldiers  compelled  him  to  accept  the  challenge.  He 
measured  arms  with  Qablb^  and  was  laid  prostrate  by 
him  with  a  thrust  of  his  lance.  The  party  of  independ- 
ence thus  triumphed,  and  several  years  elapsed  before  the 
*Abb^id  general,  Al-Aghlab,  was  able  to  enter  ^raw&n, 
and  regain  possession  of  Africa  in  tlfe  name  of  the  Eastern 
Caliph.  From  this  time  forward,  it  must  be  added,  Africa 
only  nominally  belonged  to  the  *Abb4sid8 ;  for,  under  the 
Caliphate  of  HArtin  al-RashId,  IbrAhim,  the  son  of  Al- 
Aghlab,  who  was  invested  with  the  government  of  Africa, 
founded  in  that  province  a  distinct  dynasty,  that  of  the 
Aghlabites. 

Coincidently  with  the  revolt  in  Africa,  the  independent 
Caliphate  of  the  Western  Omayyada  was  founded  in  Spain. 
The  long  dissensions  which  had  preceded  the  fall  of  that 
dynasty  in  the  East,  had  already  prepared  the  way  for  the 
independence  of  a  province  so  distant  from  the  centre 
of  the  empire.  Every  petty  emir  there  tried  to  seize 
sovereign  power  for  himself,  and  the  people  groaned  under 
the  consequent  anarchy.  Weary  of  these  commotions,  the 
Arabs  of  Spain  at  last  came  to  an  understanding  among 
themselves  for  the  election  of  a  Caliph,  and  their  choice  fell 
upon  the  last  survivor  of  the  Omayyads,  *Abd  al-Rahmdn 
b.  Mo^Awiya,  grandson  of  the  Caliph  HishAm.  This 
prince  was  wandering  in  the  deserts  of  Africa,  pursued 
ij  hu  iisplftcable  enemies,  but  everywhere  protected  and 


concealed  by  the  dosort  tribes,  who  pitied  'his  misfortunes 
and  respected  his  illustrious  origin.  A  deputation  from 
Andalusia  sought  him  out  in  Africa,  and  offered  him  the 
Caliphate  of  Spain,  which  he  accepted  with  joy.  On  25th 
September,  a.o.  755,  *Abd  al-RahmAn  landed  in  the  Iberian 
Peninsula,  where  he  was  universally  welcomed,  and 
speedily  founded  at  Cordova  the  Western  Omayyad  Calit>h- 
ate,  with  which  this  history  has  no  further  concen^ 

While  Mansl^  was  thus  losing  Africa  and  Spain,  he  was 
trying  to  take  from  the  Greeks  the  city  of  Malatiya, 
which,  from  the  importance  of  its  situation,  was  looked 
on  as  the  key  of  Asia  Minor.  In  A.H.  139-140  (a.d.  75C- 
757),  a  Moslem  army  of  70,000  men  invested  the  place, 
and,  after  a  rigorous  siege,  Malatiya  was  taken  by 
assault.  After  this  success  the  Moslems  marched  through 
Cilicia,  entered  Famphylia,  and  cut  to  pieces  a  Greek 
army  on  the  banks  pf  the  Melas.  The  Greeks  asked  and 
obtained  a  seven  years'  truce,  which  Manst!^  was  the  more 
disposed  to  grant  becatuse  new  and  very  serious  troubles 
had  been  stirred  up  in  his  empire  by  certain  sectaries 
of  EhorisAn,  called  RAwandia.  These  RAwandfs,  like 
many  other  Persian  sectaries,  admitted  a  number  of 
dogmas  completely  foreign  to  Islam,  such  as  the  trans- 
migration of  souls  and  the  incarnation  of  the  Deity  as  a 
man.  They  believed,  for  instance,  as  historians  assure 
us,'  that  divine  honours  ought  to  be  paid  to  the  Caliph 
Mansiir.  They  had  their  name  from  RAwand,  a  city 
near  IsfahAn,  where  the  sect  originated.  A  great  number 
of  these  sectaries  had  repaired  to  HAahimfya,  the  residence 
of  the  Caliph,  and  there  persisted  in  marching  in  pro- 
cession round  his  palace,  as  if  it  had  been  the  Ka*ba. 
Manstir,  refusing  to  receive  this  impious  homage,  caused 
the  principal  chiefs  of  the  sect  to  be  seized  and  thrown 
into  prison.  The  RAwandis  immediately  rose  in  revolt, 
broke  open  the  prison  doors,  rescued  thait  chiefs,  and 
pushed  their  audacity  so  far  as  to  besiege  the  Caliph 
in  his  own  palace.  Very  fortunately  for  Mansilir,  the 
populace  declared  against  the  RAwandis  and  massacred 
them ;  but  from  that  time  forward  he  took  a  dislike  to 
the  city  of  HAshimiya,  and  resolved  to  choose  another 
roBidonce.  He  had  at  first  thought  of  fixing  his  place  of 
abode  at  Cufa ;  but  he  remembered  the  fickle  character  of 
the  inhabitants,  and  decided  on  founding  an  entirely  new 
city  on  the  banks  of  the  Tigris.  His  choice  fell  upon 
a  spot  near  the  ancient  Ctesiphon,  the  capital  of  the 
Sassanids,  called  BaghdAd.  There  he  himself  kid  the 
first  stone  of  the  city  which  was  to  be  the  centre  of  the 
civilised  world  as  long  as^the  Caliphate  lasted.  A  revolt, 
however,  of  some  importance  soon  called  Mansdr's  atten- 
tion from  the  building  of  BaghdAd.  The  descendants  of 
*Ali,  who  had  had  reason  to  think  that  the  *Abbdsids 
were  labouring  for  their  advancement,  were  now  cruelly  un- 
deceived. In  A.H.  145  (a.d.  762-763),  Mohammed  Mahdl, 
great-grandson  of  ^osain,  and  surnamed  Al-Nafs  al-Zakiya 
("  the  pure  soul  **),  collected  a  large  number  of  adherents 
at  Medina,  and  had  himself  proclaimed  Caliph.  The 
governor  of  Cufa,  'IsA  b.  MtisA,  received  orders  to  march 
against  him,  and  entered  Arabia.  The  partisans  of  'All 
were  defeated,  and  Mohammed  Mahdi  fell  in  battle.  But 
meanwhile  his  brother  IbrAhlm  had  gone  to  Basra,  and 
had  there  succeeded  in  exciting  a  revolt,  in  presence  of 
which  the  *AbbAsld  governor  had  been  obliged  to  capitu- 
late. The  adherents  of  *A1I,  emboldened  by  this  success, 
spread  themselves  over  *IrA^  and  obtained  possession  of 
several  places,  among  which  was  the  city  of  WAsi^ 
IbrAhim  was  already  advancing  towards  Cufa,  at  the 
head  of  a  strong  army,  when  *tsA  b.  MtisA,  who  had  been 
hastily  recalled  from  Arabia,  threw  himself  in  his  way. 
A  terrible  conflict  took  place.  At  last  iSrAhfm  fell, 
pierced  by  an  arrow,  and,  in  spit^^pl  the^clfsperatejefforia 
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of  hia  followers,  hifl  body  remained  in  the  hands  of  the 
eneiny.  The  partisans  of  *AI1  then  dispersed,  and  ne^er 
again  ventured  to  have  recourse  to  arms. 

The  Caliph  yras  highly  delighted  when  he  heard  of  the 
decisive  victory  gain^  by  *lsA,  but,  far  from  rewarding 
his  valiant  cousin,  he  tried  to  compel  ^im  to  renounce  his 
right  of  succession  to  the  Caliphate,  with  the  view  of 
substituting  as  heir-presumptive  his  own  son  Mohammdd. 
*Uk  at  first  energetically  refused  to  abandon  his  rights ; 
but  Mansiir  did  ^ot  hesitate  at  a  shameless  deception,  and 
produced  ialse  witnesses,  who  swore  that  *ls&  had  waived 
his  claim  in  favour  of  Mohammed  b.  Manstir.  However 
imwillingly,  iai  was  obliged  to  yield  his  priority  to 
Mohammed,  but  it  was  understood  that,  in  case  of  the 
death  of  the  latter,  the  succession  should  return  to  *ls&. 
One  of 'the  false  witnesses  was,  it  is  asserted,  KhAlid  b. 
Barmak,  the  head  of  that  celebrated  Persian  family  the 
Barmecides,  which  played  so  important  a  part  in  the  reign 
of  Hirdn  al-Rashid.  To  this  Khalid,  Manstbr  had 
entrusted  the  elevated  post  of  minister  of  finance. 

In  A.H.  158  (a.d.  774-775),  Manst!ir,  feeling  the  decline 
of  his  powers,  resolved  to  undertake  for  the  last  time  the 
pilgrimage  to  Mecca.  At  the  last  station  on  the  route  he 
had  a  fall  from  his  horse,  and  died  at  the  gate  of  the  Holy 
City.  He  was  nearly  seventy  years  of  age,  and  had 
rngned  for  twenty-two  years.     He  was  buried  at  Mecca.' 

S.  Mohanmied  b.  Manstbr  was  at  Baghdi&d  when  he 
received  the  news  of  his  father's  death,  and  hastened  to 
have  himself  proclaimed  Caliph.  He  then  took  the  title 
of  Mahdl  ("  the  well-directed '').  To  make  his  accession 
"welcome  to  his  subjects,  he  began  by  granting  an  amnesty 
to  a  great  number  of  persons  who  had  incurred  the  anger 
of  Manstir,  and  had  been  thrown  into  prison.  Among 
these  was  a  certain  D&wiid  b.  Ya*]f:ilib,  whom  Mahdl  after- 
wards made  his  prime  minister.  But,  on  the  other  hand, 
Mahdl  did  not  choose  to  confirm  in  their  posts  the  pro- 
vincial governors  in  whom  his  father  had  placed  confidence ; 
he  supplied  their  places  by  creatures  of  his  own.  These 
changes  displeased  the  people  of  KhorAsAn,  who  revolted 
under  the  leadership  of  a  certain  YtbBuf  b.  Ibrdhfm,  sur- 
named  Al-Bannr  Mahdl  sent  against  him  his  general 
Yazld  b.  Mazyad,  who,  after  a  desperate  struggle,  defeated 
Ytisuf,  took  lum  prisoner,  and  brought  him  in  triumph  to 
BaghdiUl,  where  he  was  put  to  the  torture  and  crucified. 
Mi^dl  had  been  scarcely  a  year  on  the  throne,  when  he 
resolved  to  accomplish  the  pilgrimage  to  Mecca,  and  at  the 
same  time  to  visit  the  tomb  of  his  father.  Leaving  hia 
eldest  son  Mds4  as  governor  pf  Baghd&d,  he  set  0% 
accompanied  by  his  second  son  H&riin  and  a  numerous 
suite.  The  chroniclers  relate  that  the  Caliph  had  ordered 
a  great  number  of  camels  to  be  laden  with  snow,  and  that 
hd  t^ached  Mecca  without  having  exhausted  this  store. 
Immediately  on  his  arrival  in  the  Holy  City,  he  applied 
himself,  at  the  request  of  the  inhabitants,  to  the  renewal 
of  the  veils  which  covered  the  exterior  walls  of  the  Ka*ba. 
For  a  very  long  time  these  veils  had  been  placed  one  over 
another,  no  care  having  been  taken  to  remove  the  old 
covering  when  a  new  one  was  put  on ;  so  that  the  accumu- 
lated weight  caused  uneasiness  respecting  the  stability  of 
the  walk.  Mahdl  caused  the  temple  to  be  entirely  stripped, 
and  covered  the  walls  again  with  a  single  veil  of  great 
richness.  On  this  occasion  he  distributed  considerable 
largesses  among  the  Meccans.  From  Mecca,  Mahdl  went 
to.  Medina,  where  he  caused  the  mosque  to  be  enlarged. 
During  his  stay  in  that  city  he  formed  himself  a  guard, 
of  honour,  composed'of  five  hundred  descendants  of  the 
Ans^r,^  to  whom  he  assigned  lands  in  Ird^:  to  be  held  in 
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fief.  Struck  by  the  difficulties  of  every  kind  which  had 
to  be  encountered  by  poor  pilgrims  wh6  desired  to  repair 
to  Mecca  from  BaghdAd  and  its  neighbourhood,  he  resolved 
to  come  to  their  help,  fiis  first  care  was  to  have  the  road 
from  Baghdid  to  Mecca  laid  out^  and  its  divisions  marked 
by  milestones.  He  next  ordered  the  construction  at  every 
stage  of  a  kind  of  inn,  where  the  poorer  travellers  might 
find  shelter  and  food.  -,  He  also  saw  io  having  new  wells 
dug  and  cisterns  built  along  the  whole  route. 

Whilst  he  was  devoting  himself  to  thedo  pious  labours, 
he  was  menaced  by  a  dangerous  revolt  in  KhorAsAn.  Its 
leader  was  a  sectary  called  Qaklm,  sumamed  Al-Mo^Fft&na* 
or  the  Veiled  One,  because  he  never  'appeared  in  public 
without  having  his  face  covered  with  a  mask.  Al- 
Molpuina*  hoped  to  gather  a  great  number  of  adherents 
around  him,  and  to  govern  the  province  as  absolutely  as 
Abii  Moslim  had  formerly  done.  His  religious  tearliing 
consisted  in  the  assertion  that  God  had  several  dmes 
become  incarnate  among  men,  and  that  his  last  incana-' 
tion  was  Mol^anna'  himself.  Many  Persians  were  seduced 
by  his  words,  and  still  more  by  the  hope  of  plundering 
the  property  of  the  Moslems,  which  Mokanna'  promised 
to  give  up  to  them.  The  governor  of  Khorisin  and 
several  other  generals  who  marched  against  these  sectaries 
were  defeated;  but  at  last  the  Caliph  charged  a  skilful 
captain.  Said'  al-Harashl,  with  ihe  direction  of  operations, 
and  Said,  having  compelled  the  impostor  to  throw  himt 
self  into  the  city  of  Kash,  soon  reduced  him  to  a  <^oice 
between  surrender  and  death.  Mo^^nna*  preferred  the 
latter  alternative,  and  took  poison. 

These  disturbances  did  not  suffice  to  turn  Mahdf  s 
thoughts  from  the  hereditary  enemy  of  the  GaUphato. 
Every  summer  he  sent  expeditions  into  Asia  Minor 
against  the  Greeks;  but  these  were  not  suocessful,  and 
the  Caliph  decided  on  leading  his  army  in  person.  Having 
levied  in  KhordsAn  a  large  number  of  those  mountaineers 
who  had  always  jdistinguished  themselves  by  their  valour, 
he  assembled  his  army  in  the  plains  of  BaradAn,  on  the 
banks  of  the  Tigris,  and  commenced  his  march  ▲.H.  163, 
taking  with  him  his  second  son  HAn&n,  and  leaving  his 
eldest  son  MiLb&  as  governor  of  Baghdad.  The  latter  was 
also  designated  as  his  successor  in  the  Caliphate^  *tak  K 
Mi!is4  having  definitively  renounced  the  throne.  Mahdl 
traversed  Mesopotamia  and  Syria,  entered  Cilida,  and 
established  himself  on  the  banks  of  the  Jaih&n  (Pyramus). 
Thence  he  despatched  an  expeditionary  force,  at  the  head 
of  which  hia  son  Hinin  was  nominally  placed.  In  reality, 
that  prince  being  too  young  to  direct  military  operations, 
the  chief  command  was  exercised  by  his  tutor,  the 
Barmecide  Yahy4  b.  Khdlid.  Hdrtin  took  the  fortress  of 
SamAld  after  a  siege  of  thirty-eight  days.  In  consequence 
of  this  feat  of  arms,  Mahdl  made  H4rtin  governor  of 
Azerbaij&n  and  Armenia.  Two  years  later  war  broke 
out  afresh  between  the  Moslems  and  the  Greeks.  Leo 
IV.,  Emperor  of  Constantinople,  had  recently  died,  leaving 
the  crown  to  Constantine  Porphyrogenitua.  This  prince 
was  then  only  ten  years  old,  and  would  have  been  incap 
able  of  governing.  His  mother  Irene  took  the  regency  on 
herself.  By  her  orders  an  army  of  90,000  men,  nnder 
the  command  of  Michael  Lachonodraoon,  entered  Asia 
Minor.  The  Modems,  on  their  side^  invaded  COicia 
under  the  orders  of  *Abd  al-Eablr,  but  were  defeated  by 
the  Greeks.  Mahdl  then  recalled  his  son  HArtko,  and 
enjoined-  on  him  to  avenge  the  failure  of  the  arms  of 
Jslam.  -  Birtn  assembled  an  army  of  nearly  100,000 
meui  and  conceived  the  project  of  carrying  the  war  to  the 
very  gatea  of  Constantinople.  The  patrician  Nioeta^ 
who  sought  to  oppose  his  march,  was  ddteated  by  Hinbi's 
general,  Yasld  b.  Ma^ad,  and  forced  to  take  refuge  at 
I  Kicomedia^     Hirto  marched  through  Asia  Minor«  and 


1 


MOHAMMEDANISM 


581 


pitched  Iixi  camp  on  the  shores  of  the  Bosphonis.  Irene 
took  alarm,  sued  for  peace,  and  obtained  it,  bat  on 
humiliating  conditions.  This  brilliant  success  increased 
Mahdf s  aleotion  for  Hin&n  to  such  an  extent  that  he 
resolred,  a  few  years  later,  to  declare  him  his  successor 
instead  of  MAsi.  It  was  necessary  first  to  obtain  from 
MiiB&  a  renunciation  of  his  rights ;  and  for  this  purpose 
his  fatiier  recalled  him  from  Joij&n,  where  he  was  then 
engaged  on  an  expedition  against  the  rebels  of  JabaristAn. 
Mtisi»  who  had  had  information  of  his  father's  intentions; 
refused  to  obey  this  order.  Kahdi  determined  to  march 
in  person  against  his  rebellious  son  (a.h.  169),  and  set 
out,  accompanied  by  H&r^  But,  after  his  arrival  at 
Misabadh&n,  a  place  in  Persian  *Iri^  or  Jabal,  the  Caliph 
died  suddenly,  at  the  age  of  only  forty-three.  There  are  two 
▼ersions  of  the  cause  of  his  death :  some  attribute  it  to 
an  accident  met  with  in  hunting;  others  belieye  him  to 
haTe  been  poisoned.  If  this  was  really  the  case,  altiiough 
we  haTe  no  proofs  against  Mtbi^  we  may  reasonably  sus- 
pect him  of  having  been  privy  to  the  sudden  death  of  his 
father. 

4.  Mahdf  having  died  before  he  could  carry  out  his 
plan  for  assuring  the  throne  to  HAnin,  the  succession  natur- 
ally fell  to  Utak,  and  he  was  proclaimed  Caliph  at  Baghdad 
in  the  year  of  Us  father's  death.  He  took  the  title  of 
HidI  (He  who  directs).  HiLrt^n  made  no  opposition  to  the 
accessidn  of  his  brother,  and  the  army  which  had  accom- 
panied Mahdf  returned  peacefully  from  Jabal  to  Baghd&d. 

The  accession  of  a  new  Caliph  doubtless  appeared  to  the 
partisans  of  the  house  of  'All  a  favourable  opportunity  for 
a  rising,  ^osain  b.  'All,  a  descendant  of  that  Qasan  who 
had  formerly  renounced  his  pretensions  to  the  Caliphate 
through  fear  of  Mo*&wiya  L,  raised  an  insurrection  at 
Medina  with  the  support  of  numerous  adherents,  and  had 
himself  proclaimed  Caliph.  But  having  unfortunately 
conceived  the  idea  of  going  on  pilgrimage  to  Mecca,  he 
was  attacked  at  Fakh  by  a  party  of  *Abb&sids,  and 
perished  in  the  combat  His  cousin  Idris  b.  *AbdalUh 
succeeded  in  escaping  and  fled  to  Egypt^  whence  he  passed 
into  Morocco;  and  there,  at  a  later  period,  his  son 
founded  the  Idrlsite  dynasty. 

H&dl,  as  may  be  supposed,  had  never  been  able  to  forget 
that  he  had  narrowly  escaped  being  supplanted  by  his 
brother.  He  formed  a  plan  for  excluding  Hirtbi  from  the 
Caliphate,  and  transmitting  the  succession  to  lus  own  son 
Ja*far.  He  neglected  no  possible  means  of  attaining  this 
object^  and  obtained  the  assent  of  Ids  ministers,  and  of  the 
principal  chiefs  of  his  army,  who  took  the  oath  of  allegiance 
to  Jafar.  Only  TahyA  b.  Khilid  the  Barmecide,  Hirtin's 
former  tutor,  absolutely  refused  to  betray  the  interests  of 
his  pupiL  In  a  discussion  which  took  place  between  him 
and  the  Caliph  on  this  subject,  TahyA  showed  such  firm- 
ness and  boldness  that  HAdl  resolved  on  his  death,  and 
Harthama  b.  A'yan,  one  of  the  bravest  generals  of  the 
empire,  had  already  received  the  order  to  go  and  take  his 
head,  when  the  Caliph  died  suddenly.  One  of  those 
terrible  domestic  dramas  had  been  acted  of  which  so  many 
were  afterwards  seen  in  the  palace  of  the  Caliphs.  The 
mother  of  HAdi  and  HAr^  was  KhaijEordn,  a  haughty  and 
intriguinff  woman,  whose  aim  it  was  to  get  the  direction 
of  a&irs  mto  her  own  hands,  leaving  Hddi  only  the  shadow 
of  power.  Her  influence  over  all  matters  of  government 
was  so  well  understood  that  her  door  was  b€»et  all  day 
by  a  crowd  of  petitioners,  who  neglected  the  Caliph  and 

d erred  to  address  their  requests  to  her.  HAdf  soon 
ime  indignant  at  the  subordinate  part  which  his 
mother  wished  him  to  play,  and  after  a  dispute  on  the 
matter,  he  attempted  to  poison  her.  Khaixorin,  hoping 
to  find  a  more  submissive  instrument  of  her  will  in  her 
■eoond  son,  and  wishing  to  protect  herself  a{;ainst  fresh 


attempts  at  murder,  caused  HAdi  to  be  taken  unawares 
and  smothered  with  cushions  by  two  young  slaves  whom 
she  had  presented  to  him.  (Rabf  L,  A.H.  170,  Sept, 
A.i>.  786.) 

5.  We  have  now  reached  the  most  celebrated  nam^ 
among  the  Arabian  Caliphs,  celebrated  not  only  in  the 
East,  but  in  the  West  as  well,  where  the  stories  of  the 
Thousand  and  One  Nights  have  made  us  familiar  with 
that  world  which  the  narrators  have  been  pleased  to 
represent  to  us  in  such  brilliant  colours. 

On  the  unexpected  death  of  HAdi,  the  generals  and 
ministers  who  had  declared  against  HArtin,  perceiving  that 
popular  favour  did  not  incline  to  the  son  of  the  late 
Caliph,  hastened  to  rally  round  the  son  of  EhaizorAn; 
and  HAn&n,  sumamed  Al-Rashld  (The  Upright),  ascended 
the  throne  without  opposition.  His  first  act  was  to  choose 
as  prime  minister  his  former  tutor,  the  faithful  YahyA  b. 
KhAlid,  and  to  confide  important  posts  to  the  two  sons  of 
Ta^yA,  Fadl  and  Ja*far,  the  former  of  whom  was  also  his 
own  foster-brother.  The  Barmecide  family  were  endued 
in  the  highest  degree  with  those  qualities  of  generosity 
and  liberality  which  the  Arabs  prized  so  highly.  Thus 
the  chroniclers  are  never  wearied  in  their  praises  of  the 
Barmecides.  Loaded  with  all  the  burdens  of  government^ 
YahyA  brought  the  most  distinguished  abilities  to  the 
exercise  of  his  office  He  put  the  frontiers  in  a  state  of 
defence^  and  supplied  all  that  was  wanting  for  their 
security.  He  filled  the  public  treasury,  and  carried  the 
splendour  of  the  throne  to  the  highest  point  The 
following  anecdote  will  show  what  an  amount  of  earnest 
affection  the  Barmecide  family  succeeded  in  winning : — 

After  Hdrdn,  u  we  iKaII  rolata  farther  on,  bad  rained  the 
Barmecides  of  whoes  inflaenoe  he  wu  jealoaa^  he  forbade  the  poets 
to  oomnoee  elegies  on  the  disgrace  of  the  family,  and  eommaoded 
that  all  who  disobeyed  this  order  should  be  punished.  One  day, 
as  one  of  the  soldiers  of  the  Caliph's  goora  was  passing  near  a 
ruined  building,  he  perceired  a  man  holding  a  paper  in  ms  hand, 
and  reciting  aloud,  and  with  many  tears,  a  lament  over  the  rain  of 
the  palace  of  the  Barmecides.  The  soldier  airosted  the  msa  and 
led  him  to  the  palace  of  the  Caliph,  vho  ordered  the  culprit  to  be 
brought  before  him,  and  asked  him  why  he  had  infrmged  his 
ordera.  '*  Prince,"  replied  the  man,  "  let  me  relate  my  history  to 
thee  ;  when  thou  hast  hoard  it,  do  with  me  as  thou  wilt  I  was  an 
inferior  clerk  under  YahyA  K  Khalid.  He  said  to  me  one  day : 
*Thou  must  invite  me  to  thy  house.'  '  My  lord,'  I  replied,  *I  am 
quite  unworthy  of  such  an  honour,  and  my  house  is  not  fit  to 
receire  thee.'  *  Ko,'  said  Yahyd»  *  thou  must  absolutely  do  what  I 
require  of  thee.'  *  In  that  case,'  answered  I,^'  grant  me  some  little 
delay  that  I  may  make  suitable  arrangomental'  YahyA  granted  me 
some  month&  As  soon  ss  I  informed  him  that  t  was  ready,  he 
repaired  to  my  abode,  accompanied  by  his  two  sons,  Fadl  and 
Ja  far,  and  by  some  of  his  most  intimate  friends.  Scarcely  nad  he 
dismounted  from  his  horse  when  he  besgcd  me  to  gire  hun  some- 
thing to  eat  I  offered  him  some  roasteochickena.  When  he  had 
eaten  his  fill,  he  went  over  the  whole  of  my  house,  and  having  seen 
it  all,  he  asked  me  to  show  him  the  buildings  attached  to  it  'My 
lord,'  ssid  I,  *thou  hast  seen  everything'  'No,'  said  he,  'thou 
hast  another  house.'  In  vain  I  assured  him  that  I  had  but  one ; 
he  perristed  in  his  assertion,  and,  sendinf  for  a  mason,  ordered 
him  to  make  an  opening  in  the  wall  'My  lord,'  said  I,  'may  I 
venture  thus  to  make  my  way  into  my  neighbour's  house t '  'It 
matters  not,'  replied  he.  When  a  doorway  had  been  opened,  he 
passed  through  it,  followed  by  hie  two  sons,  and  I  went  after  him. 
We  entered  a  delightfU  garden,  well  planted  and  watered  by 
fountains.  In  this  garden  stood  a  beautiful  house  with  pavilions 
adorned  with  furniture  and  carpets,  and  filled  wi^  slares  of  both 
sexes,  all  of  perfect  beauty.  '  All  this  is  thine,'  aaid  Yahy4  to  me: 
I  kissed  his  hands  and  poured  out  my  thanks  to  him  ;  snd  then  I 
learned  that  on  the  very  day  when  he  had  spoken  to  me  of  inriting 
him  he  had  bought  the  land  a4}oinlng  to  my  house,  and  had  had 
it  laid  out  for  me  without  my  ever  suspecting  it  I  had  certainly 
noticed  that  building  was  going  on,  but  I  wss  far  fhnn  imsginlng 
that  all  this  was  intended  for  me.  YahyA  next  addressed  hneseli 
t»  Ja'far  and  said  :  '  Here  are  certainly  a  house  and  serrant^  but 
who  wUl  provide  for  their  support?*^  'I,'  replied 'Ja'fcr,  *wm 
gire  him  a  farm  and  its  dependenciea,  and  will  send  him  the  deed 
of  ^ft'  '  Very  well,'  continued  Yab^4 ;  'but  how  is  he  to  live 
until  he  shall  receive  the  rerenue  of  his  property  t'  'I  owe  him  a 
thousand  pieces  of  ^Id,'  said  Ysfl,  *and  I  wiu  send  tham  to  Up 
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naaks  to  tht«  ittayttllloeiit  glfti^  I  afterwirds  gtliiod 

glMt  WMlth,^wtaIth  whIeK  1  &till  mjoj.  8lno«  tlaat  day,  I  Imt* 
B«Ttr  lost  any  oppoitanlty  ot  dif^g  th«  pralsM  of  that  ncUa 
ftjnfly.  And  now.  Prince,  alay  mo  if  thou  wilt ;  I  am  nady  to 
die."  Hin&n,  affeetod  by  thia  tale,  let  the  man  departi  and  In 
fatnre  forbade  no  man  to  weep  for  the  trtf^leal  end  of  the  aona  of 
Barmak.     {JH-Fa^ri,  od.  Ahlwrnrdt  p  2S7.) 

Although  the  admimatration  of  Hire's  states  was  eom- 
mitted  to  skilful  hands,  jet  the  first  years  of  his  long 
reign  were  not  free  from  troubles.  Towards  the  year  17^ 
(a.d.  792-793),  a  member  of  the  house  of  *Ali,  named 
Yahyi  b.  'AbdallAh,  .vho  had  taken  refuge  at  Dailam  on 
the  shores  of  the  Caspian  Sea,  succeeded  in  forming  a 
powerful  party,  and  publicly  announced  his  pretensions 
to  the  Caliphate.  Hdrto  immediately  sent  an  anry 
of  50,000  men  against  the  rebel,  under  the  command  of 
FadL  Reluctant,  however,  to  fight  against  %  'leacendant 
of  the  Prophet,  Fadl  first  attempted  to  induce  him  to  sub> 
mit,  by  promising  him  safety  for  his  life  and  a  brilliant 
position  at  the  court  of  Baghdid.  Yahyi  accepted  these 
condition!^  but  he  required  that  the  Caliph  should  send 
him  letters  of  pardon  countersigned  by  the  highest  legal 
authorities  and  the  principal  personages  of  the  empire. 
Hirdn  consented^to  do  so,  and  Ya^yA;  furnished  with  the 
CUiph's  saf  eHionduct,  repaired  to  Baghdad,  where  he  m^ 
with  a  splendid  reception.  At  the  end  of  some  months, 
howcTer,  he  was  calumniously  accused  of  conspiracy,  and 
the  Caliph,  seiang  this  opportunity  of  ridding  himself  of 
a  riyal  who  might  prove  dangerous,  threw  him  into  prison, 
where  he  was  soon  after  put  to  death.  Dreading  fresh 
insurrection^  H&r^  thought  it  well  to  secure  the  person 
of  another  descendant  of  *A1I,  HtisA  b.  Jaf  ar,  who  was 
resident  at  Medina,  where  he  enjoyed  the  highest  consider- 
ation. The  unfortunate  man  was  sent  to  Baghdad,  and 
there  died  by  poison. 

Meanwhile  H&rtkn  did  not  forget  the  hereditary  enemy 
against  whom  he  had  already  fought  Under  his  rel|^ 
all  the  strong  places  of  Syria  were  formed  into  a  special 
province,  which  received  the  name  of  "AwAfim.  The 
charge  of  fortifying  the  city  of  Tarsus  was  committed  to 
Faraj,  the  chief  of  the  Turkish  soldiers,  whom  the  Caliphs 
were  beginning  to  employ,  and  who  were  at  a  later  period 
to  become  their  masters.  The  ancient  Anasarbua  was 
rebuilt,  and  garrisoned  with  a  military  colony  from 
KhorisAn.  Thanks  to  these  messures,  the  Moslem  armies 
were  able  to  advance  boldly  into  Asia  Minor.  Is^  b. 
SolaimAn  entered  Fhrygia  and  defeated  the  Greek  gover- 
nor of  that  province.  A  Moslem  fleet  destroyed  Ihat  of 
the  Greeks  in  the  Gulf  of  Satalia.  Hirfin  in  person 
invaded  Asia  Minor  in  the  year  181  (a.d.  797-798),  and 
during  the  following  years  his  genera^js  gained  oontinual 
victories' over  the  Byzantines,  so  that  L-ene  was  compelled 
to  sue  for  peace.  An  attack  by  the  Ehazars  called  the 
C^iph's  attention  from  his  successes  in  Asia  Minor.  That 
people  had  made  an  irruption  into  Armenia,  and  their 
attack  had  been  so  sudden  that  the  Moslems  were  unable 
to  defend  themselves,  and  a  hundred  thousand  of  them 
had  been  reduced  to  captivity.  Two  valiant  generals, 
Khosaima  b.  Khizim  and  Yazid  b.  Masyad,  marched 
against  the  Khazars  and  drove  them  out  of  Armenia. 

In  the  midst  of  the  cares  of  war,  Hirun  did  not  foroet 
his  religious  duties,  and  few  years  passed  without  his 
making  the  pilgrimage.  In  one  of  these  pilgrimages,  a-h. 
186  (a.i>.  802),  he  was  aoeompanied  by  his  two  eldest 
ions,  Mohammed  and  *AbdalUh,  and  having  determined 
to  fix  the  order  of  succession  in  so  formal  a  manner  as  to 
take  away  all  pretext  for  future  contentions,  he  executed 
a  deed  by  which  he  appointed  Mohammed  his  immediate 
heir;  after  him  *AbdalUh,  and  after  'AbdalUh  a  third  of 
his  sons,  named  Kinm.  Mohammed  received  the  surname 
«C  Al-Amln  (The  Snre^  'AbdalUh  tb«t  «f  Al-Mftte^  (Ha 


In  whom  men  trust),  and  IJIisim  thai  of  Mo*tamin  billih 
(He  who  trusts  in  God).  Hirto  further  stipulated  that 
Ma'mOn  should  have  as  his  share,  during  the  lifetime  of 
his  brother,  the  government  of  the  eastern  part  of  the 
empirei  Each  of  the  parties  concerned  swore  to  observe 
faithfully  every  part  of  this  deed,  which,  the  Caliph  caused 
to  be  hung  up  m  the  Ka'ba,  Imagining  that  it  would  be 
thus  guaranteed  against  all  violation  on  the  jpart  of  men. 
These  precautions  were  to  be  rendered  vain  l^  the  perfidy 
Of  Amln.  We  shall  see  hereafter  how  he  kept  hit  oath, 
and  how'  he  expiated  his  treachery  by  death. 

It  was  in  the  following  year,  at  tHe  very  moment  when 
the  Barmecides  thought  their  position  most  secure^  that 
HArtbi  brought  sudden  ruin  upon  them.  The  causes  of 
their  disgrace  have  been  differently  stated  by  the  annalists. 
Some  relate  that  the  Caliph,  preferring  to  all  other  society 
that  of  hh  sister  *Abb4ia  and  of  Jafar  h,  Ya^yi,  resolved 
to  unite  them  in  marriage^  in  order  to  be  able  to  bring 
them  together  in  Ids  presence  without  a  breach  of  eUquettsi 
He  meant^  however,  thai  Ja*fac.  should  continue  to  be 
only  the  nominal  husband  of  hik  sister.  Jafar  accepted 
this  condition,  but  it  was  not  long  before  he  forgot  lt| 
and  the  Caliph  learned  that  his  sister  had  given  birth  toa 
son.  This^  it  is  said,  was  the  cause  of  Ja^far's  dlagr^ee^ 
which  involved  his  father  and  his  brothcyr.  This  story 
may  be  true ;  but  the  principal  cause  of  the  fall  of  the 
Barmecides  appears  to  have  consisted  in  the  abuses  of 
power  of  whidi  they  had  been  guilty,  and  in  the  sovereign 
influence  which  they  exerdsed  on  those  around  them. 
The  Barmecides  lived  in  a  magnificent  pahce  opposite  to 
that  of  the  Caliph.  Seeing  one  day  an  extraordinary  crowd 
around  the  dwelling  of  his  first  minister,  Hirto  was  moved 
to  say:  "^  YerilyYahyA  has  taken  all  business  into  his 
own  hands ;  he  it  is  who  really  exercises  supreme  power ; 
as  for  me,  I  am  Caliph  only  in  name."  liiis  secret  dis- 
satisfaction was  increased  hj  a  new  act  of  disobedience 
on  the  part  of  Ja*far.  lUiim  had  ordered  him  to  put  to 
death  secretly  a  member  of  the  house  oC  *Ali,  whotfe 
intrigues  he  dreaded.  Jatar  allowed  the  victim  to  escape, 
and  afterwards  swore  to  the  Caliph  that  his  orden  had 
been  executed.  Soon  after,  however,  information  againsf 
him  was  given  to  Hin&n,  who^  after  compelling .  Jatar  to 
acknowledge  the  truth,  had  his  head  struck  off  and  brought 
to  him  by  Masrflr,  the  chief  of  his  eunucha  On  the  veiy 
next  day  Y^iyA,  his  son  Fa41,  and  all  the  other  Barme- 
cides, were  arrested  ancl  imprisoned;  all  their  property 
was  confiscated ;  and  Hirtkn  chose  as  his  prime  minister 
Fadl  b.  BabT,  who  had  been  his  chamberlain. 

In  the  same  year,  a  revolution  broke  out  at  Constat 
tinople^  which  overthrew  the  Empress  Irene^  and  iaise4 
Nicephorus  .to  power.  The  new  emperor  had  soaroelj 
ascended  the  throne^  when  he  thought  himself  atroof 
enough  to  refuse  the  payment  of  tribute^  and  wrote  an 
insulting,  letter  to  HArtkn,  who  oontented  himself  with 
replying':  "Thou  shalt  not  hear,  but  aee^  my  aiMwer.' 
He  then  assembled  aif  army,  entered  Asia  Mlnor^  and 
took  Heraclea»  plundering  and  burning  along  his  whole 
line  of  march,  till  Kicephorus,  in  his  alarm,  ■ned  lor 
peace.  Scarcely  had  the  Caliph  returned  into  winltf 
quarter^  when  Nicephoms  broke  the  treaty.  Kotwith- 
standing  the  rigour  of  the  season,  Hirtin  retnoad  hk 
steps,  and  this  tune  Nicephorai  was-oompelled  to  obasrva 
his  engagements.  The  year  after,  a.b.  189  (aj».  804- 
805),  disturbances  arose  in  KhorisAn.  Thn  were  earned 
by  the  malversations  of  the  goremor  of.  ual  pravino^ 
*Ali  b.  IsA,  and  the  GaUph  went  in  perKm  to  Mffv  to 
jndge.of  the  reajity  of  the  oomplainta  which  had  teadad 
him.  *A]i  h.  Isi  hastened  to  meet  tha  Qdiph.on  hit 
arrival  at  Bay.  He  brought  with  him  a  gnal  qiynti^ 
of  preieim  which  ha  diatrOutMl  with  wuh  ttofakm. 
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among  tke  oonrtien  tbat  .every  one  found  a  tboiuand 
reasons  for  ezonsing  his  condnet  HArto  confinned  him 
in  his  poet  and  retained  to  BaghdAil,  through  which,  how- 
ever, he  only  passed,  and  went  on  to  Bakka  on  the 
Enphrates,  a  city  which  became  his  hahitoal  residence. 
He  did  not  long  ei^oy  the  repose  which  he  went  there  to 
seek,  for  Kicephoms  again  broke  the  treaty  of  peace,  and 
the  Caliph  was  obliged  to  take  the  field  anew.  Once 
more  Nicephoros  was  beaten,  and  so  completely  that  he 
was  obliged  to  sabmit  to  the  very  harrii  oonditiona  whiolt 
the  victor  imposed  on  him. 

Two  years  later,  new  distnf bances  broke  oat  in  EhorA- 
sAn,  where  a  certain  Bifi*  b.  Laith  had  revolted.  Kiatn 
set  oat  again  for  that  province,  accompanied  by  hi|i  son 
Ha'm^n.  It  was  to  be  his  last  joomey.  He  was  attacked 
by  a  tomoor  in  the  abdomen,  and  stmg^ed  in  vain  against 
this  malady,  which  carried  1dm  off  a  year  after  his  depari- 
nre,  A.S.  193.(a.d.  808-809X  jvtst  on  his  arrival  at  the  dij' 
of  T^  the  birthplace  of  the  great  epic  poet  d  Pertia, 
Firdansl     HAn&n  was  (mly  forty-seven  years  of  age. 

6.  On  the  death  of  HAr^n,  his  minister  Fadl  b.  Babf 
hastened  to  call  together  all  the  troops  d  the  kte  Caliph, 
and  to  lead  them  back  to  Baghdad,  in  order  to  place  them 
in  the  hands  of  the  new  sovereign,  Amin.  He  even  led 
back  the  corps  which  was  intended  to  ooeapy  EhorAsAn, 
and  which  ooght  to  have  fallen  to  the  share  of  fta'm^ 
according  to  the  testament  of  HArdn.  Fadl  h,  Babf  thus 
committed  a  serioos  violation  of  the  rights  of  Ma'mto ;  bat 
he  cared  little  for  this,  being  chiefly  desiroos  of  winning 
the  conflden'^  ?  of  the  new  CUiph.  He  was  onite  aware^ 
however,  that  In  thos  acting  he  was  making  Ma^ifttn  his 
irreooncUable  enemy ;  and'  he  therefore  porpoeed  to  use 
every  endeavonr  to  aroase  against  him  toe  comity  of  his 
brother  Amin.  He  advised  him  to  eacdade  Ma'mikn  from 
the  sooceasion,  and  the  Caliph  was  weak  enoo^  to  listen 
to  him.  Receiving  the  order  to  resign  his  government  of 
KhorAsin  and  to  repair  to  Baghdad,  Ma'mi^  was  greatly 
perplexed ;  bat  his  tutor  and  vixier,  Fadl  b.  SaU,  reani- 
mated his  conrage,  and  ported  oat  to  him  that^  if  he 
obeyed  the  orders  of  the  Oaliph,  certain  death  awaited  him 
at  Baghdid.  Ka'mtlbi  resolvod  to  hold  oat  against  Amin, 
and  found  pretexts  lor  eluding  the  orders  of  his  brother 
and  remaining  in  Ehor As&n.  Amin,  in  his  anger,  caused 
the  testament  of  his  f atiier,  which,  as  we  have  seen,  was ' 
preserved  in  the  Ka'ba,  to  be  destopyed,  declared,  on  Jiis 
own  authority,  the  rights  of  Ma'mtlbi  to  the  Caliphate  to 
be  forfeited,  and  caused  the  army  to  swear  aHeguuice  to 
hie  own  son*  M^  a  child  five  years  of  age^  on  whom  he 
besiowed  the  title  of  NAti^  bil.^akk»  "He  who  speaks 
according  to  truth  "  (▲.H.  194,  A.D.  809-810).  On  hearing 
the  news,  Ma'mtln,  ^trong  in  the  rightfulness  of  his  claim, 
retaliated  by  suppressing  the  Caliph's  name  in  all  public 
acts.  Amfn  immediately  despatched  to  Khortis&n  an  army 
of  fifty  thousand  men,  under  the  command  of  *Ali  b.  *lsA. 
Ma'mtki,  on  his  side^  raised  troops  among  his  faithful 
people  of  EhoriaAn,  and  entrusted  their  command  to  '^tidt 
b.  9o*<^  ^^o  displayed  remarkable  abilities  in  the  war 
that  ensued.  In  tiie  following  year,  the  two  armies  met 
under  the  walk  of  Ray,  and  victory  declared  for  T^ihir. 
'hWrntn  now  no  longer  hesitated  to  take  the  title  of  Ckliph. 
The  year  after,  Amfn  placed  in  the  field  two  new  armies, 
commanded  respectively  by  Ahmed  b.  "Mazyad  and  *Abd- 
alUh  b.  Homaid  b.  l^taba.  The  skilful  T^thir  b.  Qosain 
succeeded  in  creating  divisions  among  the  troops  of  his 
aidversaries,  and  obtained  possession,  without  striking  a 
blow,  of  the  city  of  Holw&n,  an  advantage  wbich  placed 
him  at  the  very  gates  of  BaghdiUl.  Ka'mtlbi  immediately 
sent  T^^hir  reinforcements  xmder  the  orders  of  Harthama 
b.  A^n,  which  enabled  him  to  maintain  a  firm  hold  on 
f|i)  the  conquered  territory,  and  to  contin^ie  his  victorious 


match  to  ihe  capiOL  Beveraea  natnially  lead  to  fresh 
reverses.  One.  after  the  other  th6  provinces  fell  away 
from  Amin,  and  he  soon  f oond  himself  in  possession  of 
Baghdid  akme^  which  was  speedily  invested  by  the  troops 
of  Ttiur  and  Harthama.  T£al  trnfortonaie  capital,  though 
blockaded  on  eveorv  lide^  made  a-desperate  defence  for  two 
yean.  Ultimate^  the  eastern  pafrt  of  the  city  fell  into 
the  hands  of  T^ihir,  and  Amin,  deserted  by  his  followers, 
was  oompalled  to  soirender.  He  resolved  to  treat  with 
HaTthani%  as  he  hated  TAhir;  bdt  this  step  caused  his 
rain.  TAhir  learned  by  his  spies  that  Harthama  was  to 
rsceive  the  Caliph  in  person,  and  gave  orders  to  a  body  of 
hocsemen  to  arrest  Amin  as  he  issned  from  Baghdad  under 
cover  of  the  ni^t  On  the  banks  of  the  Tigris,  Harthama 
awaited  Amin  witJi  a  boat^  but  scarcely  had  the  Caliph  set 
foot  in  it^  when  the  agents  of  TAhir  poured  on  it  a  storm 
of  anows  and  stones.  The  boat  miik,  and  the  Caliph  had 
to  mak^  his  escape  by  swimming.  Bat  he  was  dosely 
followed  npl^  and  had  scarcely  left  the  liver  when  he  feli 
into  the  hands  d  his  enemies,  who  shut  him  np  in  a  hut 
and  went  to  inform  T^ldr  of  the  capture.     The  .victorious 

rial  immediately  ordered  him  to  be  put  to  death,  and 
order  was  carried  oat  The  head  of  the  unfortunate 
Amin  was  cat  off  and  sent  to  Ma'mthi,  a.h.  198.  It  was 
pesented  to  him  by  his  viaer,  Fadl  b.  Sahl,  sumamed 
bhA  1-Rfyisatain,  or  ''the  man  witk  two  oovemments,'' 
because  his  master  had  committed  to  him  bo£  the  minist^ 
d  war  and  the  general  administrs^tion.  Ma'mtb,  on  see. 
ing  the  head,  hid  his  joy  beneath  a  feigned  dispUiy  of 


7.  On  the  day  foUowinj^  that  on  which  Amin  had 
perished  so  nuseraUy,  tHar  caused  Ma'mtlbi  to  be  pro. 
daamed  at  Baghdad.  Hie  acceasion  of  ibis  prince  appeared 
likely  to  pat  an  end  to  the  evils  d  qvil  war,  and  to 
restore  to  the  empire  the  order  necessary  for  its  prosperity. 
It  was  not  so,  however.  The  reign  of  Kaintkn— that 
reign  on  which  art^  science^  and  letters,  under  the  patroik- 
age  of  the  Caliph,  threw  so  brilliant  a  lustre — ^had  a  very 
stormy  beginning.  Ma'mto  was  in  no  haste  io  reuiove 
to  Baghdad,  but  continned  to  make  Merv  his  temporary 
residence.  In  his  gratitude  to  the  two  men  to  whom  he 
owed  his  throne,  he  conferred  on  T&hir  the  government 
of  Mesopotamia  and  Syria,  and  chose  ss  prime  minii^ter  of 
the  empire  Fadl  b.  SeJil,  who  had  been  already  lus  visier 
in  the  government  of  EhorisAn.  Tlie  adherents  of  *Ali 
seiked  on  the  elevation  of  Mainto  to  power  as  a  pretext 
for  fresh  revolts  at  Mecca,  at  Medina,  and  in  Ir^F.  At 
Cola  a  certain  Ibn  T^^bitabA  also  broke  out  into  open 
rebellion,  and  placed  an  army  in  the  field  under  one  of 
his  part&ans,  Abtk  l-SarAyi.  Qasan  b.  Sahl,  brother  of 
Ma'mto's  prime  minister,  who  had  been  msde  ^vemor 
of  all  the  provincee  conquered  by  tHhir,  immediately  sent 
troops  against  Co^  They  were  defeated,  and  Abtl  1- 
Sariyi^  encouraged  by  this  first  success,  and  no  longe? 
finding  a  secondary  part  suiBcieat  for  his  ambition, 
poisoned  Ids  chief  Ibn  Teb4tAbA  and  put  in  his  plac^ 
another  of  th^  family  of  ^Ali,  Mohammed  b,  liohanuned, 
whom,  on  9^»oount  of  his  extreme  youth,  )ie  hoped  tq 
govern  at  his  ^ifill,  Fresh  trpops  B^j\t  against  AM  % 
Sar&yi  fared  no' better  than  th§  |I^t  aad  several  dties  of 
Irik,  as  Basra,  W&sit,  and  MadAin,  f^  ii^to  the  hands  of 
the  rebels.  Abd  l-Sar&yA  was  alreadv  marching  againB| 
Baghdid,  when  Qasan  b.  Sahl,  in  great  alarm,  hastily 
recalled  Harthama  b.  A*yan,  one  of  tHe  heroes  of  the  civil 
war,  who  was  already  on  his  way  back  to  Merv.  As  soon 
as  this  ffeneral  had  returned  from  Khor&sdn,  the  face  of 
afiairs  dbanged.  The  adherents  of  'Ali  were  everywhere 
driven  back,  and  the  whole  of.'Irik  fell  again  into  the 
hands  of  the  *Abbdsids.  Cufa  was  taken  by  assault^  an4 
^^  AM  '1-SarAjrA  an4  M9bamme4  b,  14gfo^wfflt4  yr^n 
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made  priaonen.  The  fonaer  had  hu  luead  struck  off;  the 
Utter  WM  sent  to  KhoriaAiu  l%e  rervolt  in  Arabia  was 
also  qnidUy  stifl^,  and  it  might  Iiare  been  supposed  that 
peace  was  abont  to  be  re-established.  This,  howcTer,  was 
by  no  means  the  case.  The  dril  war  had  caused  a  swarm 
of  vagabonds  to  springs  as  it  were^  from  nnderground  at 
Baghdid.  They  proceeded  to  treat  the  capital  as  a  oon« 
quered  citj;.  and  such  was  their  audacity  that  they 
plxmdered  houses  and  carried  off  womisa  and  children  at 
mid-day.  It  became  necessary  for  all  good  citizens  to 
organise  themselTefi  into  a  regular  niilitia»  in  order  to 
master  these  luflBans.  Meaawb^e^  at  Mar?,  Ha'mtm  was 
adopting  a  dedsion  which  fell  like  a  thunderbolt  xm  the 
'AbbAfiids.  In  A.S.  201  (a.d.  816-317X  tmder  pretence  of 
iiQtting  an  end  to  the  oontinual  leyolts  of  the  partisans  ol 
^AU,  and  acting  on  the  advice  of  his  prime  minister,  Jm^ 
he  publicly  desigDated  as  his  successor  in  the  Caliphate 
*Ali  b.  Uts&i  a  direct  descendant  of  Qosain  the  son  of 
*A]i,  and  proscribed  black,  the  colour  of  the  *Abb48ids»  in. 
favour  of  that  oi  the  house  of  *Ali,  green.  This  step  was 
well  calculated  to  deUght  the  followers  of  *A]I,  but  it 
naturally  could  aiot  fail  to  exasperate  the  *Abb4sids  and 
their  partisans.  The  people  6f  Baghdid  refused  to  take 
the  oath  to  "All  b.  Mtksi  as  heir-presumptive^  declared 
Ma'mto  deposed,  and  elected  his  unde  Ibri^m,  son  of 
Mahdl,  to  the  Caliphate^^  The  news  reached  the  Oaliph 
only  indirectly,  for  his  minister  Fa41»  desiring  to  leave 
llo'mtn  only  the  shadow  of  power,  kept  all  important 
events  carefully  from  his  knowledge.  The  eyes  of  the 
Caliph  were  opened,  and  he  now  perceived  that  FadjL  had 
bAn  treating  him  as  a  puppet  His  anaer  knew  no 
bounds.  Fadl  was  one  day  found  murderec^  and  *A]£  b. 
Miisi  died  siiddenly.  The  historians  bring  no  open  acoo- 
aation  against  Ka'mtin  of  having  got  rid  of  ^eee  two 
personages;  but  it  seems  dear  that  it  was  not  chance  that 
did  him  such  a  seasonable  service.  Ma'mAn  of  course 
affected  the  prof oundeat  grief,  and,  in  order  to  disann 
toispicion,  appointed  as  his  prime  minister  the  brother  of 
Fadl,  Qasan  b.  Sahl,  whose  daughter  BOrAn  ha  also  after- 
wards married.  'But  on  the  other  hand,  in  order  to  qttiet 
the  people  of  Baghdid,  he  wrote  to  than :  **The  cause  of 
your  dissatisfaction  jn  the  business  of  *Ali  b.  VLttA  no 
longer  exists ;  dnce  he  who  was  the  object  of  your  resent-' 
ment  has  just  died.*-  From  that  moment  the  pseudo- 
caliph  Ibrihim  found  himself  deserted,  and  was  obliged 
t6  seek  9afety  in  concealment  His  precarious  reign  luid, 
however,  lasted  nearly  two  years.  Ifa'mikn  now  dedded 
on  making  a  public  entry  into  Baghdid,  but  to  show  that 
he  came  as  a  master,  he  still  displayed  for  several  days 
the  green  flag  of  the  house  of  *Ali,  though  at  last,  at  the 
entreaty  of  his  courtiers,  he  consented  to  resume  the  black. 
From  this  time  the  real  reigst  ol  lla*mdn  began,  freed  as 
he  now  was  from  the  guardianship  of  FadL  His  general 
Tihir  alone  continued  to  exdte  his  suspidons.  Under 
the  pretence  .that  he  could  no  longer  endure  the  sight  of 
the.  murderer  of  his  brother,  he  removed  Tihir  to  a  dis- 
tance by  apiwinting  him  governor  of  Khorisin.  Like  most 
of  the  great  Moslem  '^nenJs,  T^^hir,  it  is  said,  concdved 
the  project  of  creating  an  independent  kingdom  for  himself. 
His  death,  a.h.  207,  prevented  its  realization ;  but  as  his 
descendants  succeeded  him  one  after  the  other  in  the  post 
of  governor,  he  may  be  said  to  have  really  foimded  a 
dynasty  in  Khorisin.  When,  two  years  later,  the  impoet<)r 
Bibak  set  up  a  communistic  sect  in  Armenia  and  Aserr 
bagin,  it  was  a  son  of  Tihir,  'Abdallih,  who  was  oommis- 
doned  by  Ma'mtin  to  put  him  down.  Notwithstanding  his 
ability,  .*Abdallih  could  not. accomplish^ the  task,  and  it 
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was  only  under  Ma'mtin's  successor  that  Bibak  waa  taken 
and  put  to  death. 

Ever  since  Ma'mun's  entry  into  Baghdid,  the  pseodo- 
caliph  Ibrihim-  had  led  a  tandering  life.  He  was 
arrested  one  night  in  Baghdid,  under  the  diBgoiae  of  a 
woman,  and  brought  before  Ma'm^  The  latter-  genar- 
oudy  pardoned  hun,  and  also  granted  an  amnesty  to  the 
former  minister  of  Amin,  Fadl  b.  RabT,  although  he  had 
been  the  chief  promoter  of  the  terrible  dvil  war  which  had 
90  lately  shaken  the  empire.  Aher  that  time^  Ibrihim 
the  eon  of  Mahdl  lived  peacefully  at  the  court,  <»ltivaiang 
the  arts  of  sangin^  and  mudc,  in  which  he  excelled. 

^nrBuqaillity  bemg  now  everywhere  re-establish6d^  Ha*- 
mta  ^ve  himself  ap,  without  hindrance^  to  his  seieiitliie 
and  literaiy  tastes.  He  caused  works  on  mathem&ticE^ 
astronomy,  medidoe^  aiid  phihwophy,  to  b^  traadniied 
from  the  Greek.  It  was  also  by  his  orders  that  .two 
learned  mathemiitidans  undertool^  the  measifr^msn^  at  a 
degree  of  the  earth's  circumference.  Ma'mtbk  intiBrested 
himself  too^  in  questions  of  reHgioos  dogma.  Shocked 
at  the  opinion  which  had  spread  among  the  Moslem 
doctors,  that  the  Koran  was  the  uncreated  word  off  Qod, 
he  published  an  edict  dommanding  them  to  renounce  thia 
error.  Several  distinguished  doctors,  and,  among  others^ 
the  cdebrated  Ibn  igfanbal,  founder  of  one  of  the  four 
orthodox  Modem  sect%  wete  obliged  to  appear  before  an 
inquUtorial  tribunal;  and  as  tiiey  persisted  in  their 
belief  respecting  the  Koran,  they  werp  thrown  into  prison. 
Meanwhile,  war  having  broken  out  between,  the  Qreeks 
and  the  Modems,  Ma'mtin  set  out  .for  Asia  Minor,  to  put 
himself  at  the  head  of  his  army.  On  his  arrival  at  Tarsus, 
he  recdved  from  the  governor  of  Baghddd  tL  report  of 
the  tribunal  ot,  inquidtion,  and  ordered  that  the  culprits 
should  be  sent  off  to  hi'm.  Happily  for  these  unfoftonate 
doctors^  they  had  scarcdy  started  on  the  road  to  the 
frontiers,  when  news  of  the  Caliph's  death  readied 
Baghdid.  Ma'mi&n  having  bathed  in  the  Podendon,  a 
burning  fever  was  the  result^  which,  brought  him  to  the 
grave  in  a.h.  218  (a.d.  833).  Before  hia  death,  he 
designated  as  his  successor  his  brother  MoHasim  billih, 
(He  who  seeks  defence  in  Qod),  whom  he  had  for  a  long 
time  preferred  to  Mo'tamin. 

8.  The  accesdon  of  the  new  Caliph  Mo*tasim  met  at 
first  with  active  oppodtion  in  the  army,  where  a  powerful 
party  had  been  formed  in  favour  of  *Abbis,  the  son  of 
Ma'miin.  Thanks,  however,  fo  the  disinterested  conduct 
of  that  prince,  dvil  war  was  averted.  'Abbispublidy 
renounced  all  pretendon  to  the  Oaliphate^  and  took  the 
oath  of  allegiance  .to  his  uncle.  Mo'tamin,  the  eon  of 
Hir^n,  imitated  the  conduct  of  *Abbis,  and  the  whc^e 
army  accepted  Mo^tadm,  who  made  his  public  entry  into 
Baghdid  in  the  month  of  Ramadan  218. 

The  new  Caliph,  far  from  putting  a  stop  to  the  persecu- 
tion which'  had  been  directed  against  the  orthodox  doctors^ 
took  up  and  carried,  out   thie  views  of  Ma'mihL      The 
doctor  Ibn  Qanbal  was  beaten  with  rods  and  thrown  into 
prison,  together  ^th  several  of  his  companions,  atid  Was 
not  restored. to  liberty  till  the  Caliphate  of  MotawakkiL 
This  persecution  hiad  already  prejudiced  the  people  against 
Mo*ta8im,  and  .their  discontent  became  more  marked  when 
the  Cijiph  created  a  new  body  of  troops,  spedally  intended 
to  watch  over  his  person.     Thd»  new  guard  was  composed 
of  Turks,  an  unbridled  and  undisdplined  Ixxlyof.sddieiy, 
who^  moreover,  held  in  open  contempt  the  rdigious  pre- 
cepts of  Isl^m.     Tired  of  the 'excesses  of  every.kind.com- 
niitted  by  the  Turks,  the   people   of  Baghdid  .rose  in 
insurrection,  and  Mo*tadm.  not  deu-ing  to  act  with  severity 
dther  against  his  guard  or  the  dtisens,  took  the  course  oi 
quitting  the  dty.     Leaving  the  government  .of  -the  capitd 
in  the  haud<  of  his  son  Withil^  billih  (He  who  trusts  m 
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Qod\  h»  MtablialMd  hiBudf  with  hk  gaud  at  Stouuna,  a 
small  place  utnated  a  few'leagaes  above, Baghdid,  and 
changed  its  name  to  Sorra-man-ra'a  (He  r^oioes  who 
aeee  it^  Thia  resolution  of  Mo^taaim  was  destined  to 
proye  fatal  to  his  dynasty;  ior  it  placed  theOaliphsat  the 
mercj  «f  their  PnBtonans.  In  fact,  from  the  time  of 
Mo^tasim,  the  Caliphate  became  the  plaything  of  the 
Turkish  guards  and  its  dedine  was .  continuous.  Some 
glorious  feats  of  arms,  howeyer,  were  still  perfonned 
under  Mo*ta8inL.  The  sectary  BAbak  was  at  last  taken  by 
Afshin,  a  Turkish  general  of  the.  Caliph,  in  the  year  223 
(A.D.  837-838).  BAbak  was  carried  to  BaghdAd,  i«i 
through  the  city  on  the  back  of  an  elephant,  and  then 
deliYered  to  the  executioners,  who  cut  off  his  arms  and 
his  legs.  Afshin,  howsTer,  was  Tery  ill  rewarded  for  his 
services,  for  shortly  afterwards  the  Caliph  had  him  put  to 
death  on  a  charge  of  heresy. 

The  death,  of  Ka'mtbi  had  for  -the  moment  suspended 
hostilities  with  Coiistantinople ;- under  Mo*tasim  the  war 
was  rekindled.  A  valiant  Greek  general,  Manuel,  who. 
had  incnired  the  displeasure  of  the  Emperor  TheophilHi^ 
took  refuge  with  the  Caliph,  who  eagerly  welcomed  him 
and  gave  him  a  command.  Manuel^  began  by  reducing 
KhorAsAn,  which  had  risen  in  revolt,  and  Mo'tasim  was  so 
well  satisfied  with  him  that  he  thought  of  employing  him 
against  his  own  countrymen.  This  was  precisely  what 
Theophilus  dreaded,  and  he  took  measures  accordingly  to 
bring  back  the  bamshed  general  to  Ids  side.  He  sent  an 
aipbassador  to  ^q*ta8im,  under  pretence  of  ransoming 
aoine  Greek  prisoners;  but  ihe  real  object  of.  his  mission, 
which,  he  contrived  to  communicate  to  Manuel,  was  the 
recall  of  that  general  Manuel,  feigning  great  animosity 
against  his  country,  himself  asked  to  be  aUowed  to  lead  a 
Moslem  army  into  Cappcwloda.  The  Caliph  granted  his 
request,  and  sent  with  him  his  own  son  W&thi^  bilUh. 
But,  as  soon  as  they  reached  the  frontiers  of  Gappadnday 
Manuel  confessed  to  the  young  prince  that  his  intention 
was  to  return  to  Constantinople,  and  quitted  the  army; 
llieophilus,  taking  advantage  of  the  confusion  into  which 
the  departure  of  Manuel  had  thrown  the  Moslems,  made 
an  incursion  into  Syria,  laid  waste  that  province  as  far  as 
Zabatra,  and  returned  loaded<yrith  booty.  At  the  news  of 
this  disaster,  Mo^ta^im  assembled  a  formidable  army, 
estimated  at  dnore  than  two  hundred  thousand  men, 
penetrated  into  Asia  Minor,  beat  the  Greeks,  and  took 
the  city  of  Amorium,  wnich  he  ordered  to  be  razed  to  the 
ground.  A  revolt  which  broke  out* at  BaghdAd  in  favour 
of  his  nephew  *Abbis,  the  son  of  Ma'mt^  compelled  the 
C^ph  to  turn  back.  Mo*taaim  had-  the  unfortunate 
'Abbte  arrested,  and  he  was  soon  after  found  dead  in  Ids 
prison.  MoHasim  survived  him  only  four  years.  He  died 
at  Sorra-man-ra'a,  in  a-h.  227  (a.]>.  841-842). 
*  9.  HIb  son  W&thilp,  who  sticceeded  him,  showed  himself 
no  less  intolerant  on  the  doctrinal  question  of  the  un- 
created Koran.  He  carried  his.  seal  to  such  a  point  that, 
on  the  occasion  of  an  exchange  of  Greek  against  Moslem 
prisoners,  in  the  year  231  (a.]>.  845^46),  he  ordered  that 
all  the  Moslem  captives  who  would  not  declare  their 
belief  that  the  Koran  was  a  human  work,  should  be  left 
in  the  hands  of  the  enemy.  The  reign  of  Withi^  bilUh 
was  not  otherwise  marked  by  any  very  striking  events. 
He  died  in  232  (A.p.  846-847),  after  a  reign  of  five  years. 
As  he  had  appointed-  no  successor  before  his  death,  the 
principal  personages  of  the  state  at  first  cast  their  eyes  on 
his  son  Mohammed;  but  they  had  scarcely  saluted  him 
with  the  title  of  Caliph,  when  they  changed  their  purpose^ 
and  offiared  the.  supreme  power  to  Motawakkil  *ala  lUh 
(He  who  trusts  to  God),  brother  of  W4thik.  This  prince 
was  therefore  elected  m  the  Jmuoq  yea^^  in  whidi  Withik 
died. 


10.  The  first  act  of '  Motawakkil  was  an  atrodoos 
cruelty.  He  sailed  Mohammed  b.  'Abd  al-Melik,  his 
brother's  vizier,  who  had  always  been  his  enemy,  and 
ordered  him  to  be  nlaoed  in  a  furnace  bristling  within 
with  iron  points^  which  was  then  raised  to  a  red  heat 
The  Caliph  looked  on  at  the  agonies  of  his  victim, 
incessantly  repeating:  "Pity  is  a  weaknesa"  This  had 
been  the  favourite  maxini  of  the  unfortunate  vizier,  ^ 
impostor  named  Mohammed  b.  Fang  had  set  himself  up 
as  a  prophety  giving  out  that  he  was  Moses  risen  from  the 
dead.  By  mean*  of  this  gross  fabrication,  he  had  con-* 
trived  to  attract  twenty-eeven  foUowers.  llie  Caliph  had 
him  seized,  and  condemned  him  to  perpetual  imprisozw 
ment;  but  first  be  compelled  each  of  the  followers  of 
Mohiunmed  to  give  the  pretended  prophet  ten  blows  on 
the  head  with  his  fist ;  and  the  poor  wretch  expired  under 
the  hands  of  hii  own  diadpleii.     (a.h.  235,  aj>.  849^50.) 

In  the  year  of  his  elevation  to  the  Caliphate,  Mota- 
wakkil had  regulated  the  succession  to  the  empire  in  his 
own  family,  by  designating  as  future  Caliphs  his  three 
sons,'  Montasir  billAh  (He  who  seeks  help  in  God),  Mo*taz8 
bilUh  (Strong  through  God),  and  Mowayyad  bilUh 
(Assisted'  by  God).  In  acting  thus,  his  ol^ect  was  to 
pretest  against  the  tendency  of  his  predecessors  to  favour 
the  house  of  *A14  and  to  guard  against  the  attainment  of 
the  Caliphate  by  any  member  of  that  house.  Motawakkil 
displayed  the  most  extreme  hat^  for  the  descendants  of 
the  IVophet.  He  even  went  so  far  as  to  destroy  the 
chapel  erected  over  the  tomb  of  Qosain  at-Kerbeli,  and 
forbade  the.  Shfites  to  visit  tfie  spot.  Not  content  with 
attacking  the  liberty  and  the  property  of  the  descendants  of 
*A11,  he  insulted  their  belief,  by  taking  buffoons  into  his 
pay,  whose  busLuess  it  was  to  turn  the  person  of  *Ali  into 
mockery.  He  also  persecuted  the  Christians  and  the 
Jews ;  excluding  them  from  all  public  employments,  and 
obliging  them  to  send  their  children  to  Moslem  schools. 
In  the  year  237,  a  revolt  broke  out  in  Armenia.  The 
Caliph  sent  the  Turk  Bugha  against  the  rebeb ;  but  the; 
met  him  with  a  vigorous  resistance,  and  it  was  four  years 
before  peace  was  restored  to  the  province.  During  that 
time  the  .Greeks  effected  a  descent  on  Egypt,  and  Damietta 
waa  taken  and  burned.  Motawakkil  caused  Damietta  to 
be  fortified,  and  transferred  his  own  residence  to  Damaacufl^ 
doubtlesa  .that  he  might  be  able  to  keep  a  closer  watch  on 
the  proceedings  of  the  Byzantines.  He  Boon  thought 
himself  strong  enough  to  take  the  offensive^  and  poured 
his  Turkish  soldiery  into  Asia  Minor,  where  they 
encountered  the. same  Manuel  who  had  been  formerly 
received  at  the  court  of  Mo^tasim.  After  an  altematioa 
of  successes  and  reverses,  both.  Moslems  and  Greeks 
retired  from  the  conflict..  Motawakkil  then  returned  to 
his  residence  at  Sorra-man-ia'a,  and  there  caused  a  magni- 
ficent quarter  to  be  built,  idiich  he  telled  Ja*faziyya,^ 
There  he  gave  himself  up  to  debaucheries;  till  at  lasl^ 
during  one  of  his  orgies,  lie  was  murdered  by  a  Turkish 
soldier  named  Wasif,  who  had  been  bribed  to  the  deed 
by  his  own  son  Montasir  billAh  (a.h.  247,  ▲.D.  861-862). 

11.  On.ihe  very*  night  of  ms  other's  assassination 
Montasir  had  himself  prodaimed  Caliph.  The  conspiraiors 
among  the.  Turkish  soldiery  compelled  him  to  deprive  his 
two  brothers,  Mo^tass  and  Mowayyad,  who  were  not  agree- 
able to  them,  of  their  rights  of  suiDcedslQn.  .Montasir  did 
not.  long  eigoy  the  fruits  of  his  crime.  He  .died  five 
months  after^  by  poiton,  it  is  said. 

12. '  The  Turkish  soldiery,,  which  now  ikm^ted  to  itself 
the  mastery  over  the  CaUphate^  chose  in  succession  to 
Montasir  his  ooumn  Ahmed,  who  took  the  title  of.Mosta*fn 


X  Hut  is,  "City  of  Js'lkr.''  Va*Avwu  MoUmikUl't  ova  propnr 

Digitized  by  VXYJ.rr74.  ^ 


580 


MOHAMMEDANISM 


["ABBiSDM. 


billili  (He  who  looks  for  help  to  Ood).  IJnddr  the  reign 
of  this  feeble  prince,  the  Greeks  inflicted  serious  losses  on 
the  Moslems  in  Asia  Minor.  The  Turkish'  soldieiy,  instead 
of  attempting  to  repair  these  losses,  reTolted  against  the 
Caliph  whom  they  had  themselyes  chosen,  and  plundered 
the  city  of  Sorra-maft-ra*a.  Taking  adTantage  of  these 
disorders,  a  descendant  of  'All,  named  Hasan,  gained  pos- 
session of  TabaristAn  and  Joij&n,  and  permanently  deprived 
the  Eastern  Caliphate  of  those  provinces.  At  the  same 
time^  insurrections  sprang  up  in  every  part  of  the  empire. 
Next,  the  chiefs  of  the  Turkish  soldiery,  in  their  mutual 
jealousies,  began  to  tear  each  other  to  pieces.  The  infatu- 
ated Galiph  fled  from  Sorra-man-ra'a,  and  took  refuge  at 
BaghdAd.  The  Turks  now  resolved  on  his  destruction, 
and  forgetting  that  they  themselves  had  deprived  Mo*tazz 
bilUh,  brother  of  Montasir,  of  his  legitimate  rights,  chose 
him  as  their  Caliph.  They  next  placed  at  their  head  a 
brother  of  Motazz,  named  Mowaffiik  bilUh,  and  besieged 
Mostain  at  BaghdAd.  At  the  end  of  one  month  (a.h. 
252,  A.D.  866),  Mosta*in  surrendered,'  and  was  put  to 
death. 

13.  Motazz  billAh,  thus  allied  to  the  throne  by  the  very 
men  who  had  previously  sou^t  to  exclude  him  from  it, 
resolved  to  free  himself  from  the  yoke  of  the  formidable 
Turkish  soldiery  which  thus  made  and  unmade  Caliphs. 
But  to  maintain  a  struggle  against  suoh  terrible  adversaries^ 
the  new  sovereign  would  have  needed  an  ability  and  energy 
which  he  did  not  possess.  He  made,  indeed,  a  very 
impolitic  beginning  in  getting  rid  of  his  brothers  Moway- 
yad  and  Mowaffii)p,  of  whom  he  put  the  former  to  death, 
and  drove  the  latter  into  exile.  Some  time  after,  it  is 
true,  he  had  the  satisfaction  of  seeing  Wasif,  one  of  the 
chiefs  of  the  Turkish  soldiery,  lose  his  life  in  a  mutiny  of 
his  own  troops ;  and  that  of  defeating  in  person  another 
chief}  Bugha,  whom  he  afterwards  caused  to  be  beheaded. 
Bbt  in  the  following  year  (a.h.  254),  the  Turks  chose  as 
their  leaders  the  sons  of  Wasif  and  Bugha,  BAlih  and 
Mohammed,  who  avenged  their  fathers  by  plundering  the 
pcJace  of  the  prime  minister  and  besieging  that  of  the 
Caliph,  whom  they  seized  and  threw  into  dose  confine- 
ment, where  he  died  of  hunger  and  thirst,  A.H.  255. 

14.  Immediately  after  the  fall  of  Motazz,  the  Turks 
brought  from  BaghdAd  one  of  the  sons  of  WAthik  billAh, 
and  proclaimed  him  Caliph,  with  the  title  of  Mohtadi  billAh 
(Qnided  by  God).  Mohtadi,  a  man  of  noble  and  generous 
spirit,  exerted  himself,  but  in  vain,  to  release  hu  predo- 
ceSBor  from  prison.  Having  failed  in  this,  he  kept  the 
precarious  measure  of  power  which  his  masters  left 
him,  and  applied  it  ,to.  the  regeneration  of  Moslem 
society,  the  decay  of  which  appecured  to  him  imminent. 
He  forbade  wine  and  games  of  chance;  he  devoted 
himself  to  the  admimstration  of  justice ;  he  examined  in 
person  every  sentence  passed  by  the*  judges,  and  gave 
public  audience  to  the  people  twice  a  week  for  the  repress 
of  their  grievances.  The  farmers  of  the  revenue  were 
subjected  to  strict  control,  and  the  taxes  were  considerably 
lightened.  It  seemed  as  if  these  reforms  were  likely  to 
re-establish  order  and  prosperity  in  the  empire.  Buf 
Mohtadi  came  too  late,  and  the  Turks  did  not  leaver  Bun 
time  to  finish  lus  work.  8Ali^  one  of  the  chiefs  of  "the 
Turkish  soldiery,  having  been  assassinated  by  a  rival, 
Mohtadi  punished  the  guilty  person  with  rigour.  The 
Turks,  in  their  rase,  beset  the  palace  and  slau^tered  tbd 
unfortunate  Caliph  (a.h.  256,  a.d.  $70). 

.  15.  Whether  from  weariness,  or  from  repentance^  the 
Turkish  soldiery  discontinued  for  a  time  their  hateful 
excesses.  A  son  of  Motawakkil  was  brought  out  of  prison 
■to  succeed  his  cousin,  and  reigned  for  twenty-two  years 
under  the  name  of  MoHamid  'ala  llAh  (He  whose  support 
is  God).    During  his  rdgn  two  great  emnts  took  places 


tokens  and  jnreeursors  of  the  diMolution  of  the  Oaliphate. 
Eastern  Persia  and  Egypt  separated  themselves  by  force 
from  the  empire,  and  two  new  dynasties  established 
themselves  in  these  countries,  those  respectively  ot  the 
Qaif Arids  and  the  T^iinids.  The  founder  of  the  former, 
YaTn^b  b.  Laith,  was  the  son  of  a  coppersmith  (BafflLr) 
At  the  head  of  a  band  of  resolute  men,  he  invaded  spacoess- 
ively  KhorAsAn,  ^IrmAn,  and  SgistAn,  and  at  last  the  Galiph 
Mo'tamid,  powerless  to  arrest  his  progress,  was  obliged  to 
give  an  official  recognition  to  accomplished  facta.  But 
Ya'^tib  was  not  satisfied  with  this;  he  soon  poesened 
himself  of  TabaristAn,  FArsistAn,  and  AhwAi^  and  thence 
marched  against  BaghdAd.  Fortune,  however,  deserted 
him ;  he  was  beaten  in  the  neighbourhood  of  WAJsit  (a.h. 
262),  and  compelled  to  return  to  Persia  in  order  to  levy  a 
new  army  there.  In  265  he  resumed  his  march  against 
BaghdAd,  but  was  obliged  by  sickness  to  halt  at  Jondis- 
Abiir,  where  he  died ;  not, 'however,  till  he  had  obtained 
from  the  Caliph  a  formal  investiture  of  all  the  provinces 
he  had  conquered.  He  Was  succeeded  by  his  brother 
*Amr.  On  the  other  side^  a  certain  A^ed  b.  Tallin,  the 
son  of  a  freedman,  who  had  obtained  from  the  Ckliph  the 
post  of  governor  of  Egypt,  planned  the  creation  for  himself 
of  an  independent  kingdom.  Under  Mo*tamid  he  even 
invaded  Syria,  and.  pjeriuips  would  have  pushed  his  con- 
quests still  farther,  had  not  death  overtsjcen  him  in  A.H. 
270  (A.D.  883-884).  His  son  Ehomart^  succeeded  him 
in  ISgypt,  and  though,  at  a  later  period,  he  submitted  to 
pay  tribute  to  Mo*tadid,  nevertheless  a  dynasty  had  been 
founded  in  that  country  which  lasted  for  twenty-one  years 
longer.    Motamid  died  eight  years  after  Ahmed  b.  T^An. 

16.  The  reign  of  MoHadid  billAh  (He  who  seeks  his 
support  in  God),  who  succeeded  his  uncle  Mo*taniid,  is 
principally  remarkable  for  the  rise  of  the  celebrated  sect 
of  the  Carmathians  (]$[arAmita),  who  for  two  centuries  laid 
waste  the  Moslem  empire^  and  for  the  extinction  of  the 
QafiArid  dynasty  in  Persia,  where  it  was  replaced  by  that 
of  the  BAmAnids.  Some  details  respecting  the  origin  and 
the  creed  of  the  Carmathians  will  be  found  in  the  third 
section  of  this  article.  We  shaU  content  ourselves  here  with 
stating  the  fact  that  these  sectaries,  who  were  numerous 
in  Txk\f,  Syria^  and  Eastern  Aiabis^  kept  in  rsheck  all  the 
armies  which  were  sept  against  them.  Under  the  reign  of 
Mo*tadid  they  invaded  Mecca  and  committed  great  ravages 
there.'  In  a.h.  281,  MoHadid  repaired  the  disasters  which 
they  had  caused  there^  and  raised  important  works  about 
the  Ea'ba.  Mo*tadid  died  in  289  (a.i>.  602^  leaving 
the  throne  to  his  son  Moktaf  1  bUlAh. 

17.  MoktafL  billAh  (He  who  sufficeth.  himself  in  God) 
reigned  for  six  years,  during  which  he  had  constantly  to 
struggle  against  the  Carmathians.  One  of  his  generals, 
indeed,  gained  a  signal  victory  over  these  s^btaries ;  but,  fb 
avenge  Uieir  defeat,  they  lay  in  wait  for  a  caravan  which 
was  on  its  return  from  Mecca,  and  massacred  twenty 
thousand  pilgnms.  This  horrible  crime  raised  the  whole 
of  Arabia  against  them.  The  Carmathians  were  beaten 
again,  and  .Phikrdya,  one,  of  their  ablest  generals,  was 
taken  and  put  to  deaUL  The  sectaries  remained  quiet  for 
some  time^  and  the  Caliph  took  advantage  of  this  respite 
to  take  Ejgypt  from  the  house  of,  T^tln,  and  to  confer  its 
ffovemment  on  the  Ikhshidites.  Moktafi  died  A.B.  295 
Ia,i>,  907-908).  His  activity  and  energy  revived  for  a 
moment  the  prestige  of  the  Caliphate;  but  this  fleeting 
renewal  df  its  greatnea  was  soon  to  diin^peiry  and  decay 
resumed  its  course. 

18.  The  new  OaUph,Moktadir  billAh  (Fowerfolthioa^ 
CM)f  was  only  thirteen  years  of  age  when  he'esoseded 
the  throne.  His  extreme  youth  pr^udiced  the  peofdA  of 
BaghdAd  against  him;  they  rebelled,  and  swore  alleguu<^ 
to'AhdallAh.  son  of  &e  former  OaUph  MoHmk  but  the 
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PM^  of  Moktedir  prwaOed,  and  his  riTal  ivBa  pat  t6 
«]mUi.  Mo^tadir,  howv^er,  iras  too  young  to.  ezerdse 
Any  real  power;  lie  WMgoyemed  by  his  ennaofaa.  Hewaa, 
KMaidfl^  a  man  of  feeble  character,  and  looked  on  help. 
l^aaly  at  the  death.«tniggle  of  the  empire^  upon  which 
<^lamitiet  of  every  kind  now  poured,  in.  The  Greeks 
iiiTaded  Ifteopotamia.  A  truce  was  concluded  with  them; 
l>at  the  Oarmathiana  then  recommenced  their  disorders  in 
Syria.  The  indolence  of  the  Oaliph,  and  his  inaction  in 
th»  face  cf  this  danger,  alienated  all  hearts  from  him ;  and 
th»  eunuch  Mt^nis,  the  principal  diief  of  his  party,  .took 
tlia  lead  in  deposing  him  and  proclaiming  in  his  stead  his 
lirothor  (Ahir  bilUh  (Victorious  through  God),  in  the 
year  317  (a.d.  929-930).  l^Afalr,  howcTer,  haying  refused 
to  distribute  a  donative  to  the  anny  on  the  occasion  of  his 
flMxsesaion,  a  counter-revolution  took  place,  and  Hoktadir, 
who  had  been  imprisoned,  was  taken  from  his  dungeon 
and  replaced  on  the  throne,  only  three  days  after  his  de- 

Siaition.  Favoured  hj  these  disturbances,  the  governor  of 
oaul,  Kirir  al-Daula,  declared  himself  independent,  and 
foiinded  definitively  the  dynasty  of  the  Hamdi^tes ;  thus 
G^tunag  an  additional  dismemberment  of  the  empire.  The 
Carmathians  in  their  turn,  under  the  guidance  of  a  new  chief, 
AM  T'khir,  obtained  poesesdon  of  Mecca,  and  carried  off 
the  celebrated  black  stone  of  the  Ka'b%  which  they  did  not 
restore  tiU  vafy  long  afterwards.'  Hioanwhile  the  eunuch 
Mtknis  had  been  disgraced.  He  withdrew  at  first  to  Mosul, 
to  the  court  of  NAsir  al-Dauk;  but  it  was  to  raiae  an 
army  and- march  upon  Baghdad,  where  the  'Oaliph  had 
again  fixed  hiil  abode.  The  object  of  Mtbus  was  not  to 
attack  the  Caliph,  but  only  to  take  vengeance  on*  his 
peAonal'enemiea.  Mo]ptadir  was  induced  by  %vil  coun- 
aeUors'  to  make  a  sally  against  Mt&nis.  His  troops  we^* 
put  to  the  rout,  and  he  himself  fell  on  the  field  of  battle^ 
in  the  year  820  (a.d.  932). 

With  the  reign  of  Moktadir  is  connected'one  of  the 
greatest  events  in  the  history  cf  the  Oaliphate^  the  founda- 
tion of  the  Fitimite  dynasty,  which  reigned,  first  in  the 
Maghrib  and  then  in  Egypt,  for  nearly  thiee  centuriea. 
The  first  of  this  family  who  put  forward  any  pretensions 
to  the  Galiphate  was  *Obaid  AlUh,  suniamed  the  Mahdl,  or 
Messiah  of  the  followers  of  *A1I,  who  gave  himself  *out  as 
a  direct  descendant  of  *Ali,  throtigh  his  wife  F&tima,  the 
daughter  of  Mohammed,  whence  the  name  of  FAtimite.'  It 
aeems  to  be  proved  that  "Obaid  AUih  was  really  descended 
from  a  certain  *AbdalUh  b.  Maimthi  et-yaddtfy,  the 
founder  of  the  Ismailian  .sect,  of  which  the  Carmathians 
were  only  a  branch.  This  *Obaid  AlUh  had  himself 
become  pontiff  of  thoulsmailians.  As  early  as  the  Caliphate 
of  M<^tafl,  one  of  "Obaid  AlUh's  missionaries,  named 
Abd  'AbdaUih,  had  succeeded  in  gaining  numerous  parti- 
sans in  the  province  of  Africa,  then*  subject  to  the 
Aghlabites,  and  the  victories  of  this  missionaiy  had 
wrested  Eastern  Africa  from  the  family  of  Aghlab  when 
Moktadir  ascended  the  throne.  X>baid  AlUh  tiien 
repaired  to  his  new  realm  .(a.h.  303),  and  founded '  the 
city  of  Mahdfya,  which  he  made  his  capital  He  tried 
alsQ^  but  without  success,  to  seis^  Egypt ;  the  conquest  of 
that  oountry  iras  reserved  for  one  of  his  successors,  Molxi 
li-din-ilUh.  "Obaid  AlUh  died  two  yean  after  Moktadir, 
leaving  to  his  Am  (Aim  an  empire  already  aufficiently 
powerful  to  cause  uneasiness  to  ^  the  *Abb4uds,  to  the 
Omayyads  of  Spain,  and  to  all  the  Christian  prince^ 
whose  states  bordered  6n  the  Mediterranean. 

19.  (Ahir  billih,  on  being  raised  anew  to  the  throne 
after  the  death  of  his  brother  Moktadir,  still  bore  ill-will 
to  his  patrons,  and  tried  to  free  himself  from  their 
giiafdianship.  The  emirs  of  his  court  dethroned  him  a 
second  tune  and  put  out  his  eyes.  One  of  his  nephews 
wai  then  prodauned  Oaliph  under. the  name  cf  E^ 


bilUh  (Content  through  .God).  This  prince^  who  was 
entirely  governed  by  those  about  his  person,  created, 
in  favour  of .  a  certain  Abtibekr  Mohammed  b.  Riik,  the 
office  of  -Amir  al-Omara,  or  -"Esfdi  of  the  Emirs,  which 
nearly  corresponds  to  that  of  Mayor' of  the  Palace  among 
the  Franks.^  The  Amir  al-Omari  was  charged  with  the 
adminis^tion  of  civil  and  military  affairs.  He  also  acted 
as  the  Caliph's  deputy  in  sacerdotal  functions,  and  was 
named  next  after  him  in  the  public  prayers.'  Thenceforth 
the  Caliphate  was  no  longer  anything  but  an  empty 
shadow.  Dxuring  the  reigns  of.  ^JJm  and  Rildi,  the  Car- 
Tn%tliia.nif  becamo  more  audacious  than  ever.  The  Amir 
al-Omar&  waa  obliged  to  purchase  from  them  the  freedom  of 
pilgrimage  to  Mecca  at  the  price  of  a  disgraceful  treaty. 
Thus  the  Caliphate  found  itself,  almost  reduced  to  the  pro- 
vince of  Baghdad.  Ehorisin,.Tran80ziana,  Kirmin,  and 
Persia  were  in  the  hands  of  independent  sovereigns,  the  Si> 
mAnidi^  the  Bt^yids^  and  a  prince  named  Washimgir.  The 
Qund^tes  possessed  Mesopotainia ;  the  Si^'ites,  Armenia; 
Egypt  was  xmder  the  rule  cf  the  Ikhshidites ;  Arabia  was 
held  by  the  Carmathians;  Africa,  as  we  have  seen,  had 
become  the  prey  of  the  F&timites.  Hie  single  transient 
success  obtained  by  lUdl  was  the  capture  of  Mosiil  in  ▲;h. 
328  (A.D.  939-40^ ;  and  eten  this  success  he  owed  to  the 
Turk  Bejkem,  wno  had  succeeded  Mdiammed  b.  Riik  as 
Amir  al-OmaHL 

lUdl  died  in  the  foUoYong  year,  and  was  succeeded  by 
Mottakl  lilUh  (He  who  fears  God).  From  his  very 
accession,  this  prince  saw  himself  exposed  to  the  attacks 
of  a  certain  Al-Baridi,  who  had  carved  out  for  himself  a 
principality  in  Chaldsa,  and  who  now  laid  siege  to  Baghd&d. 
Kifir  al-Daula,  prince  of  Mosul,  who  had  been  reinstated  in 
his  government,  offered  an  asylum  to  Mottakl;  put  his 
troops  at  his  disposal,  and  succeeded  in  repelling  Air 
Bar£iU.  In  return  he  obtained  the  office  cf  Amir  al-Omarl 
But  there  were  other  competitors  for  that  post  Tiirun, 
a  former  lieutenant  of  Bcjjkem,  protested  sword  in  hand 
against  the  choice  of  the  Caliph,  and  threatened  Baghr 
did.  Tkhshfd,  sovereign  of  E^t,  offered  Mottakl  a 
refuge  in  his  states ;  but  Tdrnhj  fearing  to  see  the  Caliph 
obtain  such  powuful  support,  found  meana  to  entice 
him  to  his  tent,  and  had  hia  eyes  put  out,'jLHi  333 
(A.l>.  944-945). 

Aa  successor  to  Mottakl,  Turnn  chose  Moetakfi  bilUh  (He 
who  plaoea  his  who)e  trust  in  iGk>i^.  This  prin^  like  his 
predecessors,  waa  a  mere  puppet  m  the  hands  of  his  min- 
isters. A  new  Amir  al-Oknahk,  Zlrak  b.  Shln4d,  made 
himself  so  hateful,  to  the  people  of  Baghdad  by  his  deeds 
of  violence  and  rapacity  that  they  besought  tiie  help  of 
the  Btiyids.  Ahmed,  the  third  prince  of  that  dynasty, 
entered  BaghdAd,  ov&ihrew  Zlrak,  and.  took  his  place 
under  the  titie  of  Molsi  al-Daula.  Mostakfi  soon  had 
enough  of  this  new  master,  and  ventured  to  conspire 
against  him.  The  plot  was  discovered,  and  Mo*isi  al-Daula 
had  the  eyes  of  the  Caliph  put  out.  There  were  now  at 
BaghdAd  three  Caliphs  who  had  been  dethroned  and 
blinded— (Ahir,  Mottakl,  and  Mostakfi.  Moizz  al-Daula 
thought  for  a  moment  of  restoring  the  illusory  title  of 
OUiph  to  the  descendants  of  *A1L  He  feared,  however, 
lest  this  should  lead  to  the  recovery  by  the  Caliphs  of 
their  former  supremacy,  and  his  choice  fell  on  a  son  of 
Moktadir  under  the  name  of  MotT  lilUh  (He  who  obeys 
Godi  Reserving  to  himself  all  the  powers  and  revenues 
of  the  Oaliph,.  he.  allowed  MotT  merely  a  secretary  and  a 
moderate  pension.  The  prince  of  Mosul,  who  began  to 
think  his  possessions  threatened  by  the  neighbourhood  of 
MolsE,  entered  on  a  struggle  with  him  and  tried  to  wrest 
BaghdAd  from  him;  but  he  failed,  and  was  obliged  to 
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submit  to  the  payment  of  tribute.  We  baye  said  aboye 
that  Mo*izz  al-Daula  professed  a  great  yeneration  for  the 
house  of  *A11  His  preference  showed  itself  in  public  acts. 
He  caused  the  most  terrible  imprecations  against  the 
Omayyads  to  be  posted  up  at  the  doors  of  the  mosques. 
This  step  irritated  men's  minds ;  and  a  general  insurrec- 
tion was  imminent  at  Baghdad,  when  Molxi  died  (a.h. 
356),  leaving  his  power  to  his  son  Tzs  al-Daula. 

"While  the  "AbbAsid  family  was  thus  dying  out,  in  shame 
and  degradation,  the  F&timites,  in  the  person  of  Mo^izz 
li-din-illih,  were  reaching  tbe  highest  degree  of  power 
and  glory  (see  Egypt,  vol  viL  p.  750  9qq.)  Jauhar,  a 
genenl  of  Mo'izz  li-din-ilUh,  conquered  I^gypt  for  his 
master,  and  Arabia  acknowledged  the  sovereignty  of  the 
Fitimites.  The  Carmathians,  who  had  so  long  contended 
against  the  *AbbAsids,  now  came  to  better  terms  with 
Motf  ,  and  their  general  made  the  Caliph  the  offer  of 
driving  back  the  FAtimites,  on  condition  of  his  granting 
him  the  government  of  Egypt,  Motf  preferred  to  stand 
neutral  in  the  struggle ;  and  the  Oarmathian  general,  who 
with  the  support  of  MotT  might  perhaps  have  triumphed 
over  Mo*izz»  was  beaten  by  his  powerful  rivaL  Motf, 
having  been  struck  by  paralysia,  was  obliged  to  abdicate 
in  the  year  S63  (a.d.  973-974),  and  left  the  empty  title 
of  Caliph  to  his  son  T^'  li-amr-illAh  ^Obedient  to  the 
command  of  Qod).  The  new  Caliph  lived  at  first  in 
peace,  for  it  was  now  the  office  of  Amir  al-Omar&  which 
provoked  ill-wilL  Under  the  reign  of  T^  the  Biiyid 
princes  contended  furiously  with  one  another  for  the  office 
of  Emir,  apd  one  of  them,  *Adod  al-Daula,  having  con- 
quered *I2Z  al-Dtfula,  took  the  titl^  never  before  employed, 
of  ShAhiftshAh,  or  king  of  kings.  On  his  death  he  trans- 
mitted his  office  to  his  three  sons,  who  held  it  successively, 
under  the  names  of  Shams  al-Daula,  Sharaf  al-Daula,  and 
Bahi  al-Daula.  The  last^  who  was  as  avaricious  as  he 
was  ambitious,  took  offence  at  the  Caliph  T^*  for  having 
disposed  of  certain  sums  of  money,  of  which  he  wished 
to  reserve  the  management  to  himself,  compelled  him  to 
abdicate  in  jlh.  381,  and  replaced  him  by  a  grandson  of 
Moktadir,  who  took  the  name  of  ^idir  billsh  (Powerful 
through  Ood),  and  reigned  forty  one  years  under  the 
tuteUge  of  the  Btiyids.  Meanwhile  events  were  pre- 
paring the  fall  of  the  Btiyids.  In  Persia,  Mahmtid  of 
Qhasni  was  founding  the  powerful  empire-  of  the  Qhas- 
nevids,  which  extended  to  the  Indus,  and  the  Se^t^ 
Turks  were  already  invading  EhorAsAn.  It  was  under 
the  successor  of  Ipdir  bilUh  that  that  sanguinary  revolu- 
tion took  place,  which  was  to  give  over  the  government 
of  BaghdAd  to  the  SeljtU^a. 

Eidir  bilUh  died  in  A.H.  423  (a.d.  1030-31},  and 
w^  succeeded  by  IBIiim  bi-amr-ilUh  ^e  who  is  charged 
with  the  business  of  Qod).  The  new  Caliph,  groaning 
under  the  iron  hand  of  his  Am^r  al-OmarA,  odled  to 
his  aid  the  ScJiji&k  Toghril  Beg,  who  entered  BaghdAd 
in  the  month  of  Ramadan«,in  the  year  447  (a.d.  1055- 
1056),  overthrew  the  Btiyids,  and  took  their  place.  Some 
years  later,  Toghril  married  the  daughter  of  the  Caliph. 
At  his  death,  Toghril  left  to  his  nephew  Alp  ArslAn 
the  title  of  Sultau,  a  flourishing  empire,  and  uncon- 
trolled power.  As  for  KAim,  he  enjoyed  the  Caliphate 
in  peace  under  the  tutelage  of  Alp  ArslAn  and  of  his 
successor  Malik  ShAh,  till  his  death  m  A.H.  467.  His 
grandson,  Hoktadl  bi-amr-illAh  (He  who  obeys  the  orders 
of  QodX  who  succeeded  him,  owed  to  the  power  of  Malik 
ShAh  the  honour  of  recovering  his  supremacy  in  Arabia. 
At  Medina  and  Mecca  his  name  was  substituted  in  the 
public  prayers  for  those  cf  the  FAtimite  Caliphs.  This 
was,  after  all,  a  mere  gratification  to' his  vanity,  for  Malik 
ShAh  was  the  real  sovereign,  and  the  Cali|^  thought 
himself  highly  honoured  in  marrying  the  daughter  of  his 


powerful  patron.  Tbu  union,  however,  far  from  drawing 
closer  the  bonds  pf  friendship  between  Malik  ShAh  and 
Moktadi,  became  on  the  contruy  a  cause  of  strife.  The 
Caliph  having  put  away  hia  wife,  who  had  wearied  him 
by  her  peevish  humours,  was  compelled  by  Malik  ShAh  te 
appoint  the  child  whom  he  had  had  by  her  as  his  suooeesor, 
to  the  prejudice  of  his  eldest  son.  Malik  ShAh  also  ezfled 
his  son-in-law  to  Basra.  Just,  however,  as  this  order  was 
about  to  be  carried  out^  Malik  ShAh  died.  Mojptadl 
'survived  him  only  a  few  months.  It  was  during  the 
reign  of  his  success^  Mostazhir  billAh  (a.h..  487-512)  that 
the  first  crusade  took  place.  We  need  not  here  enter 
into  the  details  of  those  wars.  It  is  sufficient  to  say  that 
from  the  date  of  the  first  crusade  BaghdAd  ceases,  so  to 
speak,  to  have  any  spedal  history.  The  successors  of 
Mostazhir  billAh  (He  who  seeks  to  triumph  through  Qod) 
were — ^Mostarshid  billAh  (He  who  asks  guidance  from  Qod), 
A.H.  512-529 ;  RAshid  biUAh  (Just  through  God),  ▲.h.  529- 
530;  Moktafi  li-amr-iUAh  (He  who*follows  the  orders  of 
God),  A.H.  530-555 ;  Mostai^'id  billAh  (He  who  inyokes 
help  from  God),  A-H.  555-566 ;  and  Moetadi'  bi-^mr-illAh 
(He  who  seeks  enlightenment  in  the  orders  of  God),  A.H. 
566-575.  Under  this  last,  the  FAtimite  dynasty  was  at 
length  destroyed,  and  "Egypt  fell  again  under  the  spiritual 
authority  of  the  Caliphs  of  BaghdAd.  It  was  one  of  the 
generals  of  the  Emir  Nt^  al-dln,  the  celebrated  SalA^  al- 
din  (Saladin),  who  made  this  important  conquest  in  A.H. 
567  (a.d.  1171-1172).  He  maintained  himself  in  Egypt 
as  Sultan,  founded  a  new  dynasty,  that  of  the  Ayy:abites, 
and'  in  some  sort  compelled  NAsir  li-dln-UlAh  (He  who 
helps  the  religion  of  God),  the  successor  of  Mostadf  (a.h. 
575-622),  to  acknowledge  his  title  and  to  ratify  his 
usurpation. 

A  still  more  formidable  danger  was  now  threatening 
BaghdAd.  The  terrible  Jinghfz  KhAn  was  issuing  from 
the  depths  of  Asia  at  the  head  of  lus  Mongols,  and  was 
beginning  to  invade  Transoxiana.  Under  NAsir  li-dln- 
illAh's  successors,  ^Ahir  billAh  (Victorious  through  God), 
A.H.  622-623,  and  Mostansir  billAh  (He  who  asks  help 
from  God),  A.H.  623-640,  the  Mongol  invasion  advanced 
ivith  immense  strides;  and  when,  after  them,  Moeta'sim 
billAh  (He  who  seeks  his  defence  in  God)  was  named 
Caliph  in  the  year  640  (a.d.  1242-1243),  the  last  days  of 
the  Caliphate  had  arrived.  HulAgu,  who  was  then  sove- 
reign of  the  Mongols,  determined  to  make  himself  master 
of  the  whole  of  Western  Asia.  He  placed  himself  at  the 
head  of  his  immense  hordes,  swept  everything  before  bim 
on  his  march,  and  arrived  under  the  walls  of  BaghdAd. 
In  vain  did  Mosta*sim  sue  for  peace.  The  siege  was 
actively  pursued,  and  on  the  29th  of  Moharram  656  ^5th 
February  1258),  the  Mongols  forced  their  way  into 
BaghdAd  and  planted  the  standard  of  HulAgu  on  the 
hi^est  of  its  towers.  The  city  was  given  up  to  fire  and 
slaughter;  Mosta'sim  was  thrown  into  prison,  and  died 
there  a  few  days  after ;  and  with  him  expired  the  Eikstem 
Caliphate,  which  had  lasted  626  years,  from  the  death  of 
Mohammed. 

In  vain,  three  years  later,  did  a  s6ion  of  the  race  of  the 
'AbbAsids,  who  had  taken  refuge  in.Egyp^  make  an  effort 
to  restore  a  dynasty  which  was  now  for  ever.eztinct  At 
the  head  of  a  few  followers,  he  marched  agaust  Ba^dAd, 
but  was  repulsed  by  the  governor  of  that  city,- and  died 
fighting.  At  a  later  period,  another  descendant  of  the 
'AbbAsids  also  sought  an  asylum  in  Egypt.  Hie  Snhan 
Baibars,  after  a  judicial  investigation  of  his  oHgin,  pro- 
claimed ^»iw  Caliph  under  tiie  name  of  HfrVim  bi-amr^iUAh. 
His  sons  inherit^  tlus  empty  title,  but^  like  their 'father; 
remained  in  Egypt,  without  power  or  inflnenoe.  Hut 
shadow  of  sovereignty  continued  to  exist  till  the  oonquest 
ofi;gyptby  theTurks.  ^  j 
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GXHXAUOQXCAL  TABU  OV  TBS  *Abb1sID  CaLZPBI  DOWM  TO  TH!-, 
VAIX-OV  BAOEDill. 


+ 


iMhim. 


Mobammfid. 

L-'AbUk        S.  Maofldr. 

8.  xJlidL 
1 


1.  Abdl- 


4.  EUdi        6.  Hdrdn  al-RasMd. 


Ma'in^        8.  Ho'taaiin. 


Koluannwd.        Q.Vithik.        10.  MotawakldL 


12.  Wa«la*iiL      14.  Hohtadi. 


XowaiBik.        IL  Montadr.        IS.  UoMamid.        18.  Mo'tan. 

18.   l^oHa^id. 

I 


19.  KiUr.       18.  Moktadir. 


17.  ll' 


[oktafl 


2S.  HostakCL 


Isbik.       as.  Hofr.       21.  Uottaki       SO. 

LS4.  Tii*. 

28.  iiim. 
Kolummed  Dnakhirat  al-Din. 

27.  lIoktadL 

28.  Moatefhir. 

81.  IfJktafi.  20.  Uoilanhld. 

82.  Moctaiaid.      80.  Bdihid. 
88.  ]loita4r. 

84.  NIair. 
88.  ^Jiir. 

86.  Mottannr. 

87.  Motta'aim. 


3xcT.  in.— Skxtch  or  ths  Ihhtitutioiw  aitd  Citiliza- 
noH  or  THS  Eastebk  Califhatx. 

Mohammed  had  begun  to  bestowpoUtical  nnityon  Arabia; 
bat  he  had  done  still  more :  he  had  given  her  the  Koran, 
as  the  starting-point  and  base  of  the  future  civilization  of 
Islam. .  It  was  for  the  preservation  and  the  'better  under- 
standing  of  the  sacred  text  that  the  first  believers  were 
led  to  create  grammar  and  lexicography,  and  to  make  col- 
lections of  the  poems  of  their  own  and  former  times,  those 
"  witnesses  of  the  meaning  of  words,"  as  the  Arabs  call 
them.  To  elucidate  questions  of  dogma  they  created 
theology.  Jurisprudence,  in  like  manner,  issued  fiom  the 
Koran,  and  the  historical  sciences  at  first  gathered  around 
it.  Aji  early  as  the  first  century  of  the  Flighty  schools 
were  founded  in  IrAk,  at  Basra  and  at  Cuf a,  in  which  all 
the  questions  to  whidi  the  study  of  the  Koran  gave  rise 
were  stated,  and  answered  in  different  ways.  J^atuial 
scienoe  and  mathematics  were  less  directly  concerned  with 
the  sacred  book,  and  were  consequently  neglected  during 
the  whole  period  of  the  OmAyyad  dynasty.  They  only 
bcfaa  to  be  cultivated  when,  under  the  "AbbAsida,  the 


study  of  philosophy  led  to  the  use  of  translations  from  the 
Greek.  The  institutions  of  Islam  were  developed,  no 
doubt^  as  new  wants  made  themselves  fell,  in  proportion 
to  the  extension  of  the  empire ;  but' they  were  nevertheless 
founded  on  the  first  arrangements  made  by  the  Prophet^ 
and  handed  down  by  him  in  the  Koran. 

Under  the  first  four  Oaliphs  these  institutions  continued 
in  a  rudimentary  state.    The  Oaliph  {Khaltfa,  substitute 
or   successor)  was  elected  by  the  Moslem  community ; 
and,,  after  receiving  from  all  its  members  the  oath  of 
fidelity  {BaCa)  whidi  they  were  bound  to  take,  united  the 
temporal  and  spiritual  powers  in  his  own  hand^    He  wao 
at  the  same  time  high  priest,  ruler,  and  judge.    He  was 
compelled,  however,  by  the  very  extent  of  the  empire  to 
delegate  Ids  powers  to  those  agents  QAmil,  plural  *Ommdl) 
whom  he  commissioned'  to  represent  him  in  the  provinces. 
The  State  revenues,  which  entered  the  public  treasury 
(BaU  al-mdl),  were  composed — (1)  of  the  tithe,  or  tax  for 
the  poor  {^cidi),  which  every  Moslem  was  boimd  to  pay ; 
(2)  of  the  fifth,  naked  on  all  booty  taken  in  war,  the  rest 
being  divided  among  the  warriors;  (3)  of  the  poll-tax 
(Jigya)  and  the  land-tax  {Khar4if\  which  only  affected  non- 
Moslem  subjects.     The  Caliph  admimstered  the  revenues 
of  the  State  at  his  own  pleasure^  applying  them  to  the  neces- 
sities of  war,  to  public  works,  to  tiie  payment  of  officials, 
to  the  support  of  the  poor,  and  to  the  distribution  of  the 
annual  pensions,  in  which  every  Moslem  had  originally 
a  right  to  share.    The  State  could  possess  landed  property. 
Under  X)mar  I.  we  find  that  the  pasture  land  belonging 
to  the  State  supported  not  less  than  forty  thousand  camels 
and  horses.     To  *Omar  L  was  due  the  regulation  of  the 
poll-tax  by  a  fiixed  scale.    The  rich,  whether  Christians  or 
Jews,  paid  four  dInArs  (about  thirty-two  shillings)  yearly; 
people  of  the  middle  class,  two  dfnirs;  the  poor,  one 
dinAr.    Besides  this  payment  in  money,  the  subject-races 
had  to  make  contributions  in  kind,   intended  for  the 
support  of  the  troopfr.^   The  land-tax  consisted  of  a  general 
rent  in  proportion/i^  the  extent,  character,  and  fertility  of 
the  lands  possessed  by  the  conquered. 

As  the  sums  produced  by  tiiese  different  imposts  were 
often  very  considerable,  it  became  necessary,  as  early  as 
the  Caliphate  of  'Omar  L,  to  create  a  special  office, 
charged  with  the  accounts  of  their  expenditure.  ^  Its 
oi^ianizauon  was  borrowed  by  *Omar  from  the  PersisD^ 
and  it  retained  its  Persian  name  of  DiwiUi,  a  term  after- 
wards applied  to  all  government  offices.  The  Arabs  at 
that  time  being  too  iUiterate  for  such  employment,  the 
task  of  keeping  the  registers  of  the  Viwisi  was  entrusted 
to  Greeks,  Copts,  and  Persians.  *Omar  also  gave  his 
attention  to  the  apportionment  of  the  individual  pensions 
of  the  Faithful  Everf  one  received  a  larger  or  nnaller 
sum  according  to  the  greater  or  less  nearness  of  his  con- 
nexion with  the  family,  or  the  tribe,  of  the  Prophet 
Thus  'iisha,  who  had  been  the  favourite  wife  of 
Mohammed,  received  a  yearly  pension  of  twelve  thousand 
dirhems  ;i  the  other  widows  of  the  Prophet  only  received 
ten  thousand.  The  HAshimites  and  MottaUbites,  tiiat  is, 
tiie  members  of  the  Prophet's  famUy,  also  received  ten 
thousand  dirhems.  The  Emigrants  and  the  Defenders,  or 
those  dtiiens  of  Mecca  and  Medina  who  had  been  tiie 
first  to  embrace  Mam,  had  five  thousand  dirhems;  and 
tiiat  was  tiie  sum  which  •Qmar  L. allotted  to  hmiself.' 
For  every  otiier  Moslem  of  full  age,  tiie  pension  varied 
from  4000  to  300  dirhems.  We  can  easily  understand 
what  an  influence  the  hope  of  this  pension  must  have 
exerted  on  tiie  conquered  races,  and  how  much  it  must 

I  The  dlrh«m  waa  equinOant  to  om  frma^  ./v*».»»x«  ^\^ 
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have  oontributod  to  their  conreraioii.  On  accepting  Islam 
they  aoqnirpd  a  right  to  the  pension,  besidee  ceasing  to  pay 
the  land-tax  and  &e  poll-tax. 

Even  in  the  earliest  days  of  Islam  the  Arabs  were  not 
entirely  deToid  of  military  skill.  Many  of  their  tribes 
had  been  bronght  into  relations  with  the  Qreeks  and 
Persians,  and  had  acquired  from  them  some  ideas  of  the 
art  of  war.  Thus,  in  the  time  of  Mohammed,  the  division 
of  an  army  into  a  centre,  right  and  left  wings,  ranguard 
and  Marguard,  was  understood,  and  the  art  of  defend- 
ing a  camp '  or  a  dty  by  entrenchments  was  also  known. 
The  Arabs  fou^t  on  foot,  on  horseback,  and  mounted 
on  camels.  The  arms  of  the  infantry  consisted  of  a 
spear,  a  sword,  and  a  shield,  and  sometimes  also  of 
a  bow  and  arrows.  The  horsemen  fought  chiefly  with 
the  lance.  For  defensive  aribs,  besides  the  shield,  the 
Arabs  were  acquainted  with  the  helmet,  the  coat  of  mail, 
and  the  cuirass  of  leather  covered  with  plates  of  iron. 
It  was  not  till  the  period  of  the  Omayyads  that  they 
began  to  employ  military  engines,  such  as  the  balista. 
The  army  was  divided  by  tribes ;  and  each  tribe  bad  its 
flag,  which  consisted  of  a  piece  of  cloth  fostened  to  a 
lance.  As  regards  the  recruitment  of  their  armies,  every 
man  able  to  carry  arms  was  originally  bound  to  render 
military  service.  *Omar  I.,  to  whom  Islam  owes  so 
ma&y  of  its  institutions,  was  the  first  to  divide  his 
armies  into  distinct  corps,  and  to  assign  to  each  corps  a 
fixed  station.  These  stations  were  the  province  of  Cufa, 
that  of  Basra,  and  afterwards  the  provinces  of  Emesa,  of 
the  Jordan,  and  of  Palestine.  These  provinces  afterwards 
became  military  colonies,  all  the  inhabitants  of  which  were 
bound  to  render  knilitary  service,  as  distinguished  from 
the  other  provinces,  where  service  was  optional,  or  at  all 
events,  regulated  by  the  necessities  of  the  moment 

With  the  accession  of  Mo*&wiya  L  to  the  supreme  power, 
tha  mechanism  of  the  State  was  nlodified  and  became  more 
complicated.  Mo*&wiya  endeavoured  to  copy  the  cere- 
monial of  foreign  courts.  He  built  himself  a  palace  at 
Damascus,  and  set  up  a  throne  in  the  audience-chamber, 
the  door  of  which  was  kept  by  a  chamberlain  {H4j%b). 
When  he  attended  the  service  at  the  mosque,  he  occupied 
a  close  pew  with  a  grating  in  front  (Mak^a).  When 
he  left  his  palace,  he  was  surrounded  by  a  bodyguard 
(iSAofta),  commanded  by  a  provost  {SdhU>  al-Shorfaji  lastly, 
in  his  own  lifetime,  he  caused  his  son  Yazid  to  be  acknow- 
ledged as  his  heir-presumptive,  and  thus  established  the 
principle  of  hereditary  succession,  which  was  opposed  to 
the  spirit  of  Islam,  and  was  the  source  of  every  kind  of 
calamity.  As  regards  the  administration  of  the  State, 
Mo'dwiya  acted  at  his  own  will  and  pleasure.  Thus,  in 
order  to  secure  the  services  of  *Amr  b.  al-'^s,  the  conqueror 
of  J^gypt^  he  gave  up  to  him  the  revenues  of  that  province, 
a  part  of  whidi  ought  to  have  gone  to  the  State.  He  also 
took  an  important  step  with  regard  to  the  annual  pensions 
of  the  Faithful,  which  he  reduced  by  about  two  aiid  a  half 
per  cent  The  administration  of  the  public  funds  in  the 
different  provinces  was  left  to  their  Prefects,  who  were 
expected  to  pay  into  the  public  treasury  only  the  surplus 
of  their  respective  revenues.  The  empire  had  been  at  first 
divided  into  ten  provinces — 1.  Syria  (subdivided  into  four 
Jond,  or  military  districts) ;  2.  Cufa,  with  Arabian  ^Jjiiif, 
and  Persian  Irik ;  3.  Basra,  with  Persia,  Sy istAn,  KhorAsAn, 
Bahrain,  and  •Qmto ;  4.  Armenia ;  5.  Mecca ;  6.  Medina  ; 
7.  The  Indian  Marches;  8.  Africa;  9.  E^t;  10.  Yemen. 
Mo'Awiya,  however,  subsequently  thought  proper  to  make 
KhorisAn  a  separate  province.  Under  his  successors,  and 
according  to  the  necessities  of  the  moment,  it  was  some- 
times reunited  to  the  government  of  TrA^.  In  Txik  itself, 
Mo'Awiya  joined  Basra  and  its  dependencies  to  Cufa. 

Under  Mo'Awiya  the  Prefects  had  the  most  extensive 


civil  and  military  powers.  They  had  erea  tha  right  of  ttia 
direct  appointment  of  th«r  Sab-Prefeeta.  Ho*4wiya,  not. 
withstanding,  thought  it  advisable  ta  diaoonnect  from 
their  powers  the  offices  of  Judge  (fd^  and  ci  KeligjoQi 
Official  (Imdm),  which  weie  entrusted  to  special  fmi^ioo- 
aries  named  directly  by  the  Oaliph.  The  Galii^  wu, 
however,  always  at  liberty  to  modify  theee  arrangements  at 
his  own  pleajRire.  Under  the  succeotors  of  Ho'Awiya,  «e 
find  certain  Prefects  invested,  at  the  nme  time  with  the 
dignities  of  Cadi  and  ImAm. 

It  was  also  to  Mo*Awiya  that  iiie  State  owed  tlie  crealin 
of  a  Chanceiy  (Dfwibi  al-akhUm,  or  SeeleHjOoftX  ^  ^'In^ 
all  decrees  proceeding  from  the  OaUph  wece  n^ktand ;  so 
that,  when  ouoe  issued,  these  deereee  cofold  not  be  fiUsified. 
Mo*&wiya  also  exerted  himself  to  emaie  timidity  of  oobi- 
munication  throughout  the  empire,  by  institajtiiig  ths 
courier-poet  {BaHd),  in  imitatioa  of  the  post  of  the 
Persians  and  Byzantines. 

After  Mo*iLwiya  we  must  come  down  to  tlie  time  of 
*Abd  al-Melik  to  meet  with  any  important  innomtiaiis  ia 
Moslem  institutions.  Before  the  reign  of  that  Oal^ 
the  books  of  the  pubUc  offices  were  kept  by  C^w«tiM« 
and  Persians,  and  drawn  up  in  Greek  and  PeraiaiL  'Abd 
al-Melik  ordered  the  exclusive  employment  of  the  Axabie 
language,  and  substituted  Moslems  for  all  the  Oiristjin 
and  Persian  clerks  in  the  government  <^oeB.  It  was  this 
same  Caliph  who  founded  the  monetary  system  of  Ishun, 
and  who  was  the  first  to  strike  dinAn  (pieoea  of  gold 
worth  about  ten  francs),  and  dirhems  (pieoee  of  sOver 
worth  about  a  franc),  with  legends  in  Araibie.  Hie 
postal  system  was  also  very  much  improved  and  developed 
under  this  prince.  'Abd  al-Melik  was  powerfoDy  eeeoadfrf 
by  the  famous  Hijj^,  who  was  able  to  re-eetaUiah  is 
*Ir&k  the  disputed  principle  of  obligatoiy  militazy  acrviee^ 
and  who  also  suooeeded,  by  skilful  management^  in  laisiiig 
the  condition  of  agriculture  in  that  province.  Walic^  t^^ 
successor  of  'Abd  2l-Melik,  especially  distingnislied  himself 
by  the  foundation  of  religious  institntions.  In  hia  rei^B 
the  mosque  of  Damascus^  half  of  which  had  hitherto 
remained  in  the  hands  of  the  Christians,  was  appropriated 
exclusively  to  the  Moslems,  and  considerably  embeUished. 
Hospitals  were  also  established  for  lepers,  the  poor,  the 
blind,  and  the  sick.  The  pious  *Oinar  H  devoted  afl  hit 
efforts  to  the  embellishment  of  the  mosque  of  Damascni 
An  edict  of  *Omar  L  hod  forbidden  Moslems  to  acquire 
hmded  property,  agriculture  being  considered  im  oecap^ 
tion  unworthy  of  a  free  man.  This  law  had  fallen  into 
disuse ;  but  *Oinar  IL  put  it  in  force  a^ain,  and  declared 
n^uU  and  void  every  purchase  of  land  made  by  a  Moslem 
subsequently  to  i..H.  100.  The  effects  of  this  law  mi^t 
have  been  fatal  to  the  empire;  bnt  it  again  became 
obsolete  under  the  Caliphate  of  Hishtoi. 

At  the  accession  of  the  'Abbisids  the  centre  of  the 
empire  was  displaced.  Damascus  fell  from  the  rank  of 
its  capital  to  that  of  a  provincial  town ;  while  Baghdid, 
a  small  and  unknown  village,  became  the  mistpess  of  the 
world.  Under  the  first  'AbbAsid  the  empire— not  indud- 
ing  the  province  of  Baghdad — ^wos  divided  as  f oQows  :— 
1.  The  province  of  Cufa ;  2.  The  province  of  Basra,  with  the 
district  of  the  Tigris,  Bahrain  and  "OmAn ;  3.  Q\}As  and 
Tamima;  4.  Yemen;  5.  Ahw&z;  6.  FirsistAn;  7.  KhorisAa; 
8.  The  province  of  Mosul ;  9.  Mesopotamia,,  with  Armenia 
and  Axerbag&n;  10.  Syria;  11.  £;gypt  and  the  province 
of  Africa  (Spain  being  a  dependency  of  Africa) ;  12.  Sind. 
Al-Saff&h  afterwards  made  Palestine  a  distinct  province, 
and  separated  Armenia  and  Axerbag&n  from  Mesopotamia 
Still  later,  HAn&n  al-Rashid  created  a  new  province  to  the 
north  of  Syria,  which  received  the  name  of  'Awinm.  Each 
newly-cOnquerad  province  was  always  united  to  that  om 
of  the  older  provinces  to  which  it  was  nearest 
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BimnHuMoiialy  with  ibib  woomnxm  ci  the  *AhUd5a, 
F*eT«ian  jnflnwncd  began  to  preponderate.  The  Persian, 
SliiUid  b.  Barmalr,  was  entmsted  with  the  administration 
xf  tlie  finanoes  (IHtodH  al-Khardii)  by  As^SaiE^,  who  was 
tlso  the  first  CSaliph  who  transf enred  the  bnrden  g!  publio 
kfCaln  from  himself  to  a  t*rime  Minister  (TTosIr,  whence^ 
A  European  Umguages,  the  term  Yider),  The  title  of 
TfwkMiT  was  unknown  to  the  .Omayyads.  The  offide  of 
EVixne  Minister  was  of  Persian  origin.  It  existed  till  the 
dme  of  the  Caliph  BAdi,  when  j3iat  of  Amfa  al-Omari 
w^M  sabetitated  for  it.'  When  the  Caliphs  had  &llen 
uMler  the  tatelage  of  the  Btllyids,  it  was  the  latter  who 
^oae  Yiaers^  leaving  to  the  Caliphs  only  Secretaries 
[  Jeajr<f  o^i^wmd).  Under  the  Se^ti^  Sultans  the  Caliphs 
^ere  again  permitted  to  choose  their  own  Viziers. 

Tlie  institution  of  the  office  of  Vizier  was  not  the  least 
imong  the  causes  of  the  decadence  of  the  Eastern  Caliphate. 
Hie  'AbbAsids  gradually  became  unaccustomed  to  the 
Bxercifle  of  power  and  the  management  of  afbirs,  and  thus. 
Lost  aU  ^ect  influence  over  their  subjects.  Besides  the 
hfinister  of  finance  and  the  Vizier,  the  *Abb^ds  created 
another  important  office,  that  of  Postmajster-Ceneral  (SdkSb 
tMl-M<sirid)^  whose  duty  it  was  to  collect  at  a  central  office 
all  the  information  which  arrived  from  the  pvovinoes,  and 
to  transmit  it  to  the  Prime  Minister.  Thus  the  adminis- 
tr&tiye  services  were  greatly  extended  under  the  'AbbAsids. 
They  were  subdivided  as  follows: — 1.  Diwdn  al-Khar4i,  or 
Mixustry  of  Finance;  2.  DUodn  al-Piydt,  or  Bureau  of 
State  property;  3.  DUodn  al-Zimdm,  Registry  Office  or 
Exchequer  Office ;  4.  DUtfdn  al-Jond^  or  Ministry  of  War ; 
5.  NapsoT  al-Maa^im^  or  Court  of  Appeal ;  6.  Diutdn  fd- 
MawdH  wal-Ohilmdn^  or  Bureau'of  the  freedmen  and  slaves 
of  the  Caliphs;  7.  IHiodn  Zimdm  ai-Ifafakdt,  or  Office  of 
Bxpenditure;  S.  JHwdn  ai-Barid,  or  Office  of  the  Poets; 
9.  IHwdit  alSoidU,  or  Office  of  Correspondence;  10. 
IHa^dncd-Tau^^  or  Office  of  the  Imperial  Seal,  and  of  the 
registration  of  official  documents.  There  were  also  offices 
for  the  despatch,  and  reception  of  official  documents^  and 
if  or  the  inspection  of  weights  and  measures. 

We  cannot  better  conclude  this  brief  summary  of  the 
inatitiitions  of  the  Caliphate  than  by  giving  a  sketch  of 
the  organisation  of  the  State^  aoooiding  to  the  Moslem 
authors  themselves. 

The  snt««me  chief  received  the  title  of  Caliph,  or  of 
Commander  of  the  Faithful  (Amir  al-Mo'minin).  He 
united  in  his  own  person  all  the  powers  of  the  State ;  his 
iCinisters  and  all  public  functionaries  acted  only  by  virtue 
of  a  oommission'from  him.  They,  like  all  other  Moslems, 
were  at  the  mercy  of  the  Caliph,  who  had  power  of  life 
and  death  over  them.  As  spiritual  chief,  the  Caliph  was 
also  the  -supreme  judge  in  questions  of  dogma.  In  theory 
he  held  his  powers  by  the  free  choice  of  the  minority  of 
Moslems;  but»  when  he  had  once  received  their  oath  of 
all^iuice^  he  became  their  absolute  master.  The  first 
«onditi<Hi  of  eEgibility  to  the  Caliphate  was  to  belong  to 
the  tribe  of  J^oraish.  In  Moslem  belief,  the  sulirjectB  of 
the  Caliph  owed  him  obedience  and  aid  so  long  as  he 
should  fulfil  his  duties  with  exactness.  These  consisted 
in  »"^i«faM«iT»g  the  princq>les  of  religion,  in  administering 
justice  scrupidousfy,  in  defending  the  territory  and  assur- 
ing its  safety,  in  carrying  on  war  for  the  subjugation 
of  the  infidefc^  and  in  spending  the  pubKo  revenue  in 
conformity  to  'the  kw.  .If  the  Caliph  failed  in  the 
performance  of  his  duty,  rebellion  agunst  him  became 
bwfuL 

The  Ministen  -  might  be  absolute  or  dependent.  If 
dependent^  they  simply  ttecuted  the  orders  of  their 
sovereign.  If  absohite,  theytook  his  place,  and  exercised 
an  the  .powera  of  a  Osiiph^Bxcept  that  they  could  not^  at 
leaat  in  tfaeary,  designate  any  soooessor  to  the  reigning 


Caliph.    It  was  only  to  the  Caliph  himself  that  they^  aie 
responsiUe  for  their  actions. 

The  Prefects,  when  once  appointed,  whether  by  the 
Caliph  or  *  the  Vizier,  became  so  many  petty  sovereigns, 
and,  legally,  owed  anacccrant  of  their  actions  only  to  the 
Caliph,  or  to  his  Prime  Minister,  when  the  latter  was 
absolute. 

The  Generals  were  appointed  either  by  the  Caliph  or  by 
the  Vizier,  or  lastly  by  the  Prefect^  when  only  a  local  war 
was  in  question,  lliey  were  sometimes  invested  with 
very  extensive  powers,  such  as  those  of  concluding  treaties 
of  jpeace,  of  administering  justice^  and  of  dividing  the 
booty.  The  General,  in  his  turn,  appointed  the  officers 
(IfaJs^)  and  under-officers  C'^rifs),  It  was  a  general 
order  tnat  infidels,  before  hostilities  against  them  were 
opened,  should  be  summoned  to  embrace  the  foith,  or  to 
submit  by  capitulation.  The  conversion  of  infidds  was 
valid,  even  when  effected  sword  in  hand,  on  the  field  of 
battle,  and  the  new  convert  became  inviolable  in  person 
and  property.  On  the  other  hand,  every  infidel  taken 
prisoner  was  sold  as  a  slavey  with  his  wife  and  children. 
He  might  even  be  put  to  death.  Apostates  were  never  to 
be  spued;  they  were  put  to  death,  and  their  property 
confiscated: 

Justice  was  administered  hy  Cadis,  appointed  either  by 
the  Caliph,  by  the  Vizier,  or  by  tiie  Prefect.  To  be  eligible 
as  a  Caidi  (fddX),  it  was  requisite  that  a  man  should 
be — 1.  A  male  and  of  respectable  age;  2.  In  full  pos- 
session of  his  mental  and  physical  faculties;  3.  A  free 
man.;  4.  A  Moslem;  5.  Of  good  moial  character; 
6.  Acquainted  with  the  principles  of  the  law  and  their 
application.  The  duties  of  the  Cadi  were  to  examine  into 
the  disputes  and  lawsuits  brought  before  him ;  to  enforce 
the  execution  of  his  judgments;  to  name  judicial  councils 
for  the  administration  <3  the  goods,  of  minora^  madmen, 
etc.;  to  administer  the  mortmain  property  of  mosques  and 
schools  (tffd^,  plural  woirttf)^^ to  watch  over  the  execution 
of  wiUs ;  to  inflict  due  legal  penalties  on-  those  guilty  of 
crimes  or  misdemeanours ;  ^  and  to  inspect  the  highways 
and  publio  buildings.  When  any  looUity  possessed  no 
ImAm,  or  public  officiator  at  the  mosque^  it  was  the  Cadi 
who  perlormed  this  daty.  The  assistants  of  the  Cadi 
were  Notaries  (Shokdd),  Secretaries  (Otnan^y  and  Deputies 
(IfdyiMn).  If  the  Cadi  died,  his  subordinates  lost  their 
offices  tjMO  /ado.  On  the  other  hand,  the  death  of  a 
Caliph  did  not  nullify  the  powers  of  the  Cadi ;  but  it  was 
necessary  that  he  should  be  confirmed  by  the  new  sove' 
reign. 

The  Court  of  Appeal  {Kaafar  al-Jfafdlim)  was  instituted 
to  take  cognizance  of  those  causes  in.wMch  the  parties 
concerned  appealed  from  the  judgment  of  the  CadL  The 
sittings  of  tlus  court  were  presided  over  by  the  Caliph  in 
person.  It  was  established  by  the  Omayyad  'Abd  al^Melik. 
The  last  Caliph  who  sat  in  public  to  examine  appeal  cases 
was  Mohtadt  After  him  a  special  judge  was  appointed  to 
the  function  of  president  of  tiie  Court  of  Appeal 

Besides  the  Judges  there  wer^  Inspectors  (Ifohianb), 
diarged  with  the  police  of  the  markets  and  tne  care  of 
morals.  The  MohtasiVs  duty  was  to  take  care  that 
weights  and  measures  were  not  falsified,  and  that  buyers 
were  not  deceived  as  to  the  quality  of  the  goods  sold.  He 
had  the  power  of  infiicting  summary  puniumient  on  delin- 
quents^ but  only  in  the  case  of  flagrant  offences.  If  the 
person  charged  denied  the  facts,  he  was  to  be  brought 
before  the  CadL  As  regards  morals,  the  Mohtasib  took 
care  that  widows  and  divorced  women  should  not  remany 
before  tiie  expiration  of  the  legal  period  prescribed  by  the 


nAual  to  pay  tent,  tiuft*  'edaltary,  oatncM,  and  mwder.    TImb 
pMudtiis  ivert  impriMBmnt,  fins%  Mr|Qnl  pooiih&Ma^SBd  de 
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Koran.  Slavee  and  beasts  of  bniden  were  placed  under 
his  gnardianship,  and  he  protected  them  from  ill-treatment 
on  the  part  ot  their  masters.  The  Mo^tasib  was  also 
oommissioned  to  prevent  publio  scandals,  such  as  the  sale 
of  wine ;  to  forbid  Christians  and  Jews  from  building 
houses  higher  than  those  of  the  Faithful ;  and  to  enforce 
their  wearing  on  their  dzen  a  distincUye  mark  (fihiffdr). 

Besides  the  offices  already  described,  there  existed  three 
others  which  require  mention — ^those  of  the  Marshals  of 
the  NobiUty  (JfiUdbai  aJL-AAar^f),  of  the  Imims,  and  of  the 
Emirs  of  the  Pilgrimage 

The  Uafii^u  of  the  Kobility  were  appointed  in  the 
different  proTmces  either  by  the  CSaUph,  by  his  represent- 
atiyes,  or  by  the  Grand  Marshal  Their  functions  were 
to  superintend  the  descendants  of  the  famfly  of  the 
Phyphet,  who  formed  the  nobiUty  of  Islam,  and  to  keep  a 
register  of  all  the  births  and  deaths  which  occurred  in  the 
famOies  ef  the  members  of  this  nobility.  In  every  pro- 
vince there  were  two  Marshals,  one  for  the  family  of  'AM, 
thi»  other  for  the  'Abbteid^ 

The  duty  of  the  Inum  was  to  recite  the  public  prayers 
m  the  mosque.  •  He  was  appointed  by  the  Caliph  or  his 
representatiye»  and  chose  in  his  turn  his  Mo'tdhdhiM^ 
who  called  the  Faithful  to  prayer  from  the  tops  of  the 
minarets.  In  the  Friday  prayers  it  was  the  d^ty  of  the 
Im&m  to  invoke  pablioly  the  bleesingi  of  Heaven  on  the 
reigning  Caliph 

The  leadership  of  the  yearly  pilgrimage  to  the  temple 
of  Mecca  was  considered  a  great  honour.  It  was  almost 
always  the  O^ph  himself  or  one  of  his  near  relatives  who 
assumed  the  functior.  of  Amir  al-Hi^.  The  duties  of  this 
leader  of  the  pilgrimage  were — 1.  To  escort  the  pilgrims  in 
safety  on  their  Journeys  to  Mecca  and  back  •  2.  To  direct 
the  religious  ceremonies  during  the  sojourn  of  the  pilgrims 
at  the  Holy  Cit>. 

Such,  briefly  stated,  was  the  organintion  of  the  Moslem 
State.     Let  us  now  say  a  few  words  on  its  religion. 

"^'e  need  not  now  recur  to  the  subject  of  the  doctrines 
of  Mohammed,  which  are  treated  of  in  their  own  place ; 
but  it  is  important  to  show  what  they  became  after  the 
time  of  the  Prophet,  and  what  movements  they  aroused 
in  Islam.  The  diversity  of  the  conquered  races  was  of 
itself  sufficient  to  introduce,  in  the  course  of  ages,  serious 
modifications  of  the  earlier  religion. 

But,  from  the  very  first,  the  Koran  contained  within 
itself  the  germs  of  discord.  As  long  as  men  were  content 
to  adopt  its  teachings  without  discussion,  orthodoxy  might 
boast  of  maintaining  itself  unbroken.  But  as  soon  as  they 
sought  to  examine  deeply  into  its  meanings  difficulties 
arose,  which  necessarily  led  the  strongest  minds  into 
doubt  and  uncertainty.  In  particular,  the  conception  of 
God,  predestination,  and  free-will,  as  presented  by  the 
Koran,  could  not  bear  examination.  As- early  as  the  first 
century  of  the  Flight  a  theological  school  was  founded  at 
Basra,  the  most  renowned  master  of  which,  Hasan  al- 
Bani,  introduced  the  critical  study  of  dogmas.  His  dis- 
ciples, who  were  for  the  most  part  Persians,  could  not  fail 
■oon  to  discover  that  the  Koran  often  contradicted  itself, 
and  especially  that  it  left  many  dogmatic  difficulties  unre- 
solved. One  of  the  disciples  of  Hasan,  WAul  b.  'AtA,  set 
forth  his  scruples  publicly,  departing  on  three  points  from 
the  orthodox  doctrine.  The.  Koran  affirms  the  attributes 
of  God  r  WAsil  b.  *Ata  denied  them ;  because,  he  says,  if 
the  attributes  of  God  are  eternal,  they  constitute  in  some 
sort  so  many  deities.  We  ought  not  therefore  to  affirm 
the  existence  of  an  attribute— that  of  justice,  for  example 
^but  simply  to  affirm  that  God  is  essentially  just.  The 
Koran  admiU  the  doctrine  of  predestination;  W&sil 
rejected  it,  as  incomiiatible  with  the  theory  of  rewards 
and  punishmento  in  another  lif^  which  presumes  absolute 


free-will  in  man.  The  Koq^  spealKS  only  of  paradise  and 
hell ;  WAsil  admitted  a  purgatory;  fThe  sect  founded  by 
WAsU  received'  the  name  of  j£b*taiilite  (dinident),  or 
IJuadarite^  thibt  is  to  say,  which  recognises  in  man  a  power 

SKoAoar)  over  his  own  aotiona.  An<^er  sect,  that  of  the 
Fabarites  (Partisans  of  ooMtraiia)  agreed  with  the  Mo*tazi- 
lites  on  the  question  of  the  attnbutes,  but  were  diametri- 
cally opposed  to  them  on  that  of  free-wilL  The  Jabarites 
denied  to  man  the  slightest  share  in  his  own  actions,  sad 
believed  the  very  snudlest  actions  of  men  to  be  the  effect 
of  predestination.  The  Koran,  not  concerning  itself  with 
the  contradiction  involved,  admits  at  the  same  time  the 
responsibility  of  man  and  the  absolute  predeittination  of 
his  actions.  The  Jabarites  r^ected  all  responsibility,  and 
believed  that  man  is  predestined  from  all  eternity  to  para- 
dise or  to  hell,  for  no  other  reason  than  that  God  has  so 
willed  it  A  third  sect,  that  of  the  9ifatites  (Partisans  of 
the  AWrSbfut^  contended  energetically  against  the  two 
former.  Keeping  to  the  text  of  the  sacred  book,  they 
alleged,  for  example,  that  when  It  is  said  .'n  the  Koran 
that  God  is  s#a^  on  his  throne,  the  expression  must  be 
taken  literally.  They  thus  fell  Into  the  grossest  anthropo- 
morphism, a  doctrine  which  was  very  far  from  the  ideas  of 
Mohammed.  In  the  face  of  these  heterodox  sects,  the 
orthodox  made  but  a  poor  figure.  Bejecting;  In  their 
commentaries  on  the  Koran,  the  explanations  alike  of  the 
Mo*taiilites,  of  the  Jabarites,  and  of  the  Qifatitee,  but 
acknowledging  their  inability  to  refute  them  systemati- 
cally, they  merely  opposed  to  them  a  declaration  that  the 
Koran  was  neither  to  be  explained  allegorically  nor  always 
taken  literally ;  and  they  concluded  that,  where  two  con- 
tradictory expressions  could  not  be  leconciled,  a  mystery 
must  be  admitted  to  exist,  which  it  would  be  vain  to 
attempt  to  fathom.  But  they  did  not  always  keep  within 
the  limits  of  diBoussion.  Under  the  reign  of  'Abd  al- 
Melik  they  succeeded  in  bringing  about  a  persecution  of 
the  sectaries. 

The  Mo^tasilites,  the  Jabarites,  and  ^e  Sifatitea  were 
dangerous  only  to  the  Church.  Other  sectb  arose,  which 
put  the  State  itself  in  peril  It  will  be  remembered  that, 
at  the  time  of  the  dispute  between  'All  and  Mo*4wiya, 
twelve  thousand  of  the  partisans  of  the  former  deserted 
him.  These  revolters,  or  KhAryites,  originated  one  of  the 
most  formidable  sects  which  ever  existed  in  Islam.  The 
Kh&r^ites  rq'ected  in  principle  the  Caliphate  and  the 
ImAmate.  At  all  events^  they  did  not  adcnowledge  the 
exclusive  right  of  the  Koraish  to  the  Caliphate^  but 
declared  that^  if  It  was  absolutely  necessary  to  elect  a 
Caliph,  his  origin  was  of  little  consequence^  provided  he 
fulfilled  his  duties  conscientiously  and  exactly.  We  have 
seen  for  what  a  length  of  time  they  kept  the  Omayyads 
in  cheek.  When  they  had*  been  put  down  in  Ana,  they 
passed  into  Africa,  and  there  made  numerous  proselytes 
among  the  Berbers,  disposed  aa  these  were,  by  tLeir 
independent  character,  to  adopt  with  enthusiasm  the 
principle  of  anarchy.  The  most  terrible,  however,  of  the 
militant  sects  which  were  formed  in  the  bosom  of  Islam 
was  that  of  the  Shfites.  Originally  the  ShTites  were 
simply  the  partisans  of  'All  and  of  his  descendknts.  In 
the  course  A  time,  when  the  whole  of  Persia  had  adopted 
the  cause  of  the  family  of  'All,  Shfism  became  the  recep- 
tacle of  all  the  religious  ideas  ii  the  Persians,  and  Dualism, 
Gnosticism,  and  Manicheism,  were  to  be  seen  reflected  in 
it  Even  in  the  lifetime  of  *Ali  a  converted  Jew,  named 
'AbdallAh  b.  Sabi,  had  striven  to  introduce  foreign 
elements  into  Islam.  Thus,  he  alleged  tliat  'All  was  to  be 
adored  as  an  incarnation  of  the  Deity.  These  ideas, 
though  rejected  with  horror  by  *Ali  himsAlf,  and  'xxy  the 
greater  part  of  the  first  Shfites,  gradually  mftde  way  ;  and 
all  the  direct  descendants  of  *Ali  became  verita  hie  deities  in 
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the  §fm  of  their  leepeotiTe  pertiaana.  A  further  dittmo- 
tioa  between  the  ShfitM  and.  other  seote  iniithat  they 
introdnoed  the  practice  of  giTin^  the  Koran  an  allegorical 
interpretation.  This  ijBtem  permitted  them  to  see  in  the 
•acred  bookwhaterer  meaning  they  ehosoi  and  was  carried 
out  at  a  later  date^  as  we  ihidl  aee^  by  the  founder  of  the 
Tsmailian  sect 

Under  ths  'AbbAsids  it  seemed  for  a  moment  that  the 
Shfite  doctrines  were  about  to  triumph.  We  know,  in 
iact^  that  the  founder  of  that  dynasty  gare  himself  out  as 
the  >eir  of  the  house  of  *Ali.  But  reasons  of  State 
preTuled,  and  the  *Abb4Bids,  false  to  their  first  professions, 
on  the  whole  supported  orthodoxy.  Und^  their  reign 
were  established  the  four  orthodox  sects  —  MiUkite^ 
Hanafite^  j3hAfi*ite^  and  Hanbalite,  which  eren  at  this  day 
divide  betweeii  them  the  whole  Moslem  world.  They  are 
named  after  their  founders— Milik,  Ab4  Qanlfa,  Shifi*i,  and 
Ibn  [QcmbaL  These  sects  only  di£5ar  from  each  other  on  a 
few  points  of  dril  and  religions  jurisprudence.  Thef  agree 
on  questions  of  dogma.  It  was  not»  however,  without 
difficulty  that  ort^xioxy'succeeded  .in'\obta^iing  the 
victory.  Under  Ma'mto  and  oth^:CSaliph8  several  doctoral 
as  we  have  seen,  were  persecuted  for  believing  that  the 
Koran  was  the  uncreated  wordof  Qod.  From  the. time 
of  Motawakkil,  however,  orthodoxy  regained  the  upper 
hand.  •  Still,  this  reaction  would  not  have  lasted  long^  in 
face  of  the  advance  in  science  which  marked  the  acceeaion 
of  Ma'mto  to  power,  if  the  orthodox  had  had  no  other 
defensive  weapons  than  material  force  and  the  assent  of 
the  majority.  As  philosophy  made. its  way.  in-  Islam, 
thanks  to  the  tnuulations  from  Greek  authors,  which 
were  made  principally  during  the  Caliphate  of  Ma'mtin,  it 
called  forth  in  men's  minds  a  movement  61  scientific  curiosity 
which  might  have  been  fatal .  to  orthodoxy.  In  the  tenth 
century  of  our  era  a  society  of  encydopediiitswas  formed  at 
Basra,  who,  under  the  name  of  Ikhwin  al-9af ii^  or  Brothers  of 
Purity,  put  forth  a  number  of  very  curious  treatises,  in 
which  all  sorts  of  physical  and  metaphysical  questions  were 
discussed  and  resolved  in  a'scientifio  manner.^  There  is  no 
doubt  that  these  lucid  and  attractive  writings  would  have 
led  to  a  great  religious  revolution,  if  the  orthodox  had  not 
understood  the  danger  of  their  position,  and  applied 
themselves  also  to  the  study  of  philosophy,*,  for  the  pur- 
pose of  employing  it  in  the  service  of  the  faith.  It  was 
thus  that,  towards  .the  middle  of  the  tenth  century,  a 
certain  Abd  l-^Asan -'al-Ash^ar^  a  descendant  of  the^t  Aht 
Mtbii  al-AshW  who  had  formerly  acted  the  part  of 
arbitrator  \d.  the  dispute  between  Mo'iwiya  and  *Ali, 
struck  out  a  system-  in*  which  religion  appeared'  to  be 
reconciled  with  philosophy ;  a  system  whidi  was-  hatur- 
ally  sure  to  attract  all  commonplace  minds-^that  is  to  say,  < 
the  greater  uumber.  Ash'a^iam,  or  philosophic  theiology 
(Kallm),  was  adopted  with  enthusiasm  by  the  triumphant 
orthodox  doctors,  and  thenceforth  pure  philosophy  and  the 
heterodox^sects  ceased  to  extend  iheir  influence.*^ 

The  creation,  however,  of  this  philosophical  theology 
had  not  done  away  with  all  dangers  for  orthodoxy.  We 
have  seen  above  that  the  Shf  a  were  divided  into  several 
sects,  each  holding  for  one  of'  the  direct  descendfmts  of 
*AU,  and  paying  him  the  reverence  due  to  a  deify.  6ne  of 
these  sects,  called  the  IsTnailian,  because>  it  acknowledged 
IsmA*fl,  the  seventh  Imim  or  Pontiff  of  the  posterity  of 
'All,  as  its  chief,  ^ras  the  source  of  the  greatest  disorders 
iu  the  Moslem,  empire,  and  was  not  far  from  being 
triumphant  in*  Asia,  as  it  was  for  a  long  time  in  Egypt. 
Hie  T^Ty»«^'^'^"^  like  all  the  other  ShTites,  believed  in  tiie 

1  Tbt  auMt  importaat  havt  been  iruwUUd  into  QamiaL  hj  Prat 
Dtotarid. 
'  ^  8m  Houtuna,  Jh  HH^d  omt  Ut  dogma  <»  dm  lOdm  M  tf  4" 


coming  of  al  Messiah,  whom  they  called  the  MahdL  and 
who^  according  to  them,  wa9  one  day  to  appear  on  eaxthi 
in  order  to  esteblish  the  reign  of  justice'  and  equtty,  and 
to  take  vengeance  oft  the  (^pressors  of  the  family  of  *Ali* 
They  also  believed  in  a  Qod  of  far  more  elevated  character 
than  the  Qod  of  the  Koran,  one  who  was  'unapproachable 
by  human  reason,  and  who  had  created  the  universe,  not 
directly,  biitby  the  intermediate  action'  of*  a  sublime 
beings  the  Univenal  B^ason,  produced  by  an  act  of  Qod's 
wilL  The  Universal  Reason,  in  its  turn,  had  produced 
the  I^niversal  Soul,  which,  on  its  part,  had  given  birth  to 
primitive  Matter,  to  Space,  and  to  Time.  These  five 
principles,  were  the  causes  of  the  universe.  Man,  emanating 
from  them,  had  a  tendanpy  to  reascend  towards  his  source. 
The  chief  end  of  his  being  was  to  attain  to  perfect  union 
with  the  Universal  Beaaon.'  Biit,  left  to  himself,  man 
would  have  been  powerless  to.  attain  this  end.  The 
Universal  Beason  and  the  Universal  Soul  therefore  became 
incarnate  among  men»  in  order  to  guide  them  towards 
■  the  light.  These  incarnations  we^e  no  other  than  the 
prophets  in  all  ages,  and,  in  the  last  period,  the  ImAms  of 
the  posterity  of  *Ali.  In  the  second  half  of  the  ninth 
century,  a  Persian,  bom  in  Siisiana  and  named  'AbdallAh 
b,  Maunto  sl-KaddAh,  nourished  the  dream  of  destroying 
laUm,  and  thought  these  doctrines,  suitably  modifted, 
likely  to  be  highly  useful  in  carrying  out  his  purpose. 
He  devised,  a  system  at  once  religious,  philosophical; 
political,  and  sooal,  in  which,  as  he  thought,  all  beliefil 
were  to  meet  and  mingle,  but — and  in  thu  consisted  its 
Originality — a  system  so  graduated  to  suit  different 
degrees  of  inteUigence^  that  the  whole  world  should 
become  one  vast  Masonic  association.  The  chief  of  the 
Ismailians,  the  Imim  IsinA*fl,  having  died,  'Abdallih 
asserted  that  his  .son  Mohammed  b.  Ism&*fl  was  to  succeed 
him  as  the  founder  of  this  new  religion,  which  it  was 
*Al>daIlih's  mission  to  announce  to  the  world.  Since  the 
creation  of  the  world,  as  *AbdaIUh  asserted,  there  had 
been  six  religiouri  periods,  each  marked  by  an  incarnation 
of  the  Universal  Beason  in  the  person  of  a  prophet. 
Adam,  Koah,  Abraham,  Moses,  Jesus,  and  Mohammed 
had  been  the  prophets  of  these  periods.  Their  inission  had 
been  to  invite  men  to  accept  more  and  more  perfect  forms 
of  religion.  The  seventh  and  last  religion,  and  the  most 
perfect  of  all,  was  that  of  Mohammed  b.  Iim&*fl,  tiie  true 
Messiah.  The  Ismailians,  as  may  be  imagined,  readily 
embraced  the  theories  of  'AbdallAh.  .  In  addressing  other 
SCK^  and  reUgions,  *AbdaIUh  iisod  special  arguments 
wit!h  eadu  With  the  philosophers  he  dwelt  on'  the 
philosophical  principles  df  his  doctrine.  The  conversion 
■-of  CSmstians,  Moslems,  of  Jens,  was  a  more  difficult 
task.-  *AbdallAh  had  establishedseveral  degrees  of  initia- 
tion, and  it  was  only  by  slow  degrees,  and  with  the. most 
minute  precautions,  that  he  gained  a  mastery  over  the 
mind  of  .the  future  proselyte.  His.  curiosity  was  first 
aroused  by  allegorical  interpretations  of  the  Old  Testament, 
the  Qospels,.  and  the  Koran,  and  by'  proposing  to  him  reli- 
gious problems  whiiih  could  not  be  solved  by  any  of  the 
existing  religions.  The  solution  of  these  problems  was.  not 
to  be  given  to  him  .till  he  diould  have  signed  a  compact^ 
and  sworn  never  to  revtial  the  mysteries  %ith  which  he 
was  made  acquainted.  If  he  took  this  pledge,  he  ihcnee- 
forward  belonged,  body  and  soul,  to  the  sect ;  and  woe  to. 
him  if  he  made  any  attempt  to  withdraw  himself  from  the 
authority  of  his  chiefs  1  The  compact  signed,  tiie  newly^ 
initiated  disciple  had  to  make  a  certain  payment,  which 
went  to  swell  the  treasury  of  the  sect.     The  secret  society 


*  Ifc  BMd  hardly  be  Mid  that  tU  fhaM  ^ootrlsM-  wdra  boiroired 
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founded  hj  'Abdallib  soon  had  a  great  number  of  mem-- 
bers,  and  its  missionaries  spread  themselves  over  the' 
Moslem  world.  Towards  887  a.d.  an  Ismailian,  Qamddn, 
sumamed  ^Larmat^  founded  the  branch  sect  of  the  Carma- 
thians,  whose  exploits  have  been  recorded  above.  The 
Ismailian  preachers  also  made  numerous  proselytes  in 
Africa  and  in  Egypt ;  and  in  ▲.d.  909,  *Obaid  All&h,  .a 
descendant  of  the  founder  of  the  sect,  but  who  passed  as  a 
member  of  the  family  of  *AU,  founded  the  F&timite  dynasty. 
Under  the  F4timite  Caliph  H&kim,  a  new  religion  sprang 
out  of  Ismailism,  that  of  the  Druses,  so  called  from  its 
inventor,  a  certain  Darazf  or  Dorzi.  This  religion  differs 
little  from  Ismailism,  except  that  it  introduces  the  dogma  of 
the  incarnation  of  Ood  himself  on  earth,  under  the  form  of 
the  Caliph  H&kim.  This  heresy  did  not  survive  the  reign  of 
Q4kim  in  Egypt.  When  the  FAtimite  Caliph  Mostansir 
ascended  the  throne,  he  re-established  the  Ismailian  belief ; 
and  the  Druses;  driven  from  Egypt,  took  refuge  in  the 
Lebanon,  where  they  still  exist.  As  for  the  Egyptian 
Ismailians,  they  disappeared  at  the  time  of  the  conquest 
of  that  province  by  the  pious  and  orthodox  Ayytibite 
Saladin.  This,  however,  was  not  a  final  deliverance  of 
Islam  from  that  formidable  heresy.  A  hundred  years 
before  the  return  of  Egypt  to  orthodoxy,  a  Persian  named 
9asan  i>abbih,  who  haid  been  initiated  into  Ismailism 
at  Cairo,  in  the  household  of  the  Caliph  Mostansir,  had 
founded  at  Alamtlt,  on  the  southern  shores  of  the  Caspian 
Sea,  that  Persian  branch  of  the  Ismailians  known  to  all 
the  world  under  the  name  of  the  Assassins,^  who  held  in 
check  the  most  powerful  princes  of  Islam,  till  they  were 
destroyed  by  the  Mongol  invasion.  From  Persia,  Qasan 
9abb41|i  succeeded  in  filling  Syria  with  his  Assassins,  and 
every  one  knows  the  part  they  played  during  the  Crusades. 
The  Assassins  of  Syria  have  never  entirely  disappeared. 
Even  at  this  day  some  are  to  be  found  in  the  Lebanon.' 
There  are  also  some  representatives  of  the  sect  in  Persia, 
in  India,  and  even  In  Zanzibar ;  but  since  the  13th  century 
they  have  become  completely  inoffensive. 

To  conclude  this  sketch  of  the  d^elopment  of  religious 
beliefs,  it  remains  to  say. a' few  words  on  one  of  the  most 
remarkable  manifestations  of  Islam — its  mysticism,  or 
9i^fism.  In  principle,  mysticism  is  rather  a  mode  of 
practising  religion  than  a  distinct  religion ;  it  depends  oil 
the  character  of  the  believer's  mind,  and  adapts  itself  to 
all  dogmas.'  It  is  .the.  especial  tendency  of  tender  and 
dreamy  spirits.  Thus  among  the  Moslems  it  is  a  woman 
who  is  considered  to  have  founded  mysticism.  This  woman, 
named  Rabf a,  lived  in  the  first  century  of  the  H^ra^  and 
was  buried  at  Jerusalem.  Her  doctrine  was  simply  the 
theory  oi  Divine  love.  She  taught  that  God  must  be 
lovedf  a^love  all  things,  because  he  alone  is  worthy  of  love ; 
and  that  everything  here  below  must  be  sacrificed  in  the 
hope  of  one  day  attaining  to  union  with  God.  These 
views  were  too  similar  to  the  Keo-Platonio  ideas  respecting 
the  union  of  thelxuman  intellect  with  the  Universal  Reason 
not  to  have  an  attraction  for  the  Gnostics,  who  abounded 
in  the  Shfite  sects.  Mysticism  therefore  made  great  pro- 
gress in  Persia,  and  assumed  the  character  of  a  sect  towards 
the  year  200  of  the  Flight  A  certain  AbA  Sa'id  b.  Abi  1- 
Khair  was  the  first  who  advised  his  disciples  to  forsake 
the  world  and  embrace  a  monastic  life,  in  order  to  devote 
themselves  exclusively  to  meditation  and  contemplation; 
a  practice  which  may  Tery  probably  have  been  borrowed 
from  India.  The  disciples  of  Abti  Sa*id  wore  a  garment 
of  "wool  (Sii/),  whence  they  received  the  name  of  ^tdia. 
@\ifism  spread  more  and  more  in  Persia,  and  was  enthusi- 

>  From  ffoMhiahin,  or  Mt«r«  of  i^aMUA— that  !■»  Cannabis  Indita, 
*  Sm  GaVard,  ' '  Abd  ar-Ruzik  at  son  tralU  d«  U  prMettination  et 
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astically  embraced  by  those  who  wished  to  give  themselves 
up  undisturbed  to  philosophical  speculation.  Thus,  under 
the  colour  of  ^lifism,  opinions  entirely  subversive  of  the 
faith  of  Islam  were  professed.  In  its  first  form  Qufism 
was  quite  compatible  with  Moslem  dogma.  It  was  satis- 
fied to  profess  a  contempt  for  life,  and  an  exclusive  love  of 
God,  and  to  extol  ascetic  practices,  as  the  fittest,  means  of 
procuring  those  states  of  ecst^y  during  which  the  soul  was 
supposed  to  contemplate  the  Supreme  Being  face  to  face. 
But  by  degrees,  thanks  to  the  adepts  whom  it  drew  from 
the  ranks  of  heterodoxy,  9iifism  departed  from  its  original 
purpose,  and  entered  on  discussions  respecting  the  Divine 
nature,  which  in  some  cases  finally  led  to  Pantheism. 
The  principal  argument  of  these  Pantheistic  ^tliB  was  that 
God  being  one,  the  creation  must  make  a  part  of  his 
being ;  since  otherwise  it  would  exist  externally  to  him, 
and  would  form  a  principle  distinct  from  him;  which 
would  be  equivalent  to  looking  on  the  universe  as  a  deity 
opposed  to  God.  In  the  reign  of  Moktadir,  a  Persian  ^tii 
named  Halliij,  who  taught  publidy  that  every  man  14  God, 
was  tortured  and  put  to  death.  After  this  the  ^tlia  showed 
more  caution,  and  veiled  their  teachings  under  oratorical 
phrases.  Moreover,  it  was  not  all  the  ^(dlA  who  pushed 
logical  results  so  far  as  to  assert  that  man  is  God.  They 
maintained  that  God  is  all,  but  not  that  all  is  God.  Q^^fism 
exists  in  Persia  even  in  our  own  day. 

It  has  been  explained  that»  under  the  *Abb&sids^  four 
orthodox  sects  were  established,  and  that  these  sects 
differed  among  themselves  principally  with  regard  to  juris- 
prudence. The  law  of  Islam  is  one  of  its  most  original 
creations,  and  can  only  be  compared  in  history  with  the 
development  of  Roman  law.  The  laws  laid  down  by 
Mohammed  in  the  Koran  might  suffice  for  the  Arabs  as 
long  as  they  were  confined  within  the  bounds  of  their 
peninsula.  When  their  empire  was  extended  beyond  these 
limits,  it  was  inevitable  that  this  first  code  should  become 
insufficient  for  their  wants.  As  early  as  the  time  of  the 
first  lour  Caliphs  it  .was  necessary,  in  giving  judgment 
on  the  new  cases  which  presented  themselves,  to  have  re- 
course to  analogy,  and  to  draw  inspiration  from  decisions 
given  by  Mohammed,  but  not  recorded  in  the  Koran.  The 
first  fountains,  therefore,  of  law  were,  besides  the  sacred 
book,,  the  traditions  of  Mohammed,  or  HadUh^  the  collective 
body  of  which  constitutes  the  Sunna,  or  custom.  These 
traditions  were  for  a  long  time  preserved  only  in  the 
memory  of  the  companions  of  Mohammed,  and  of  those  to 
whom  they  had  been  orally  communicated.  But  at  the 
beginning  of  the  second  century  of  the  Flight  the  need 
was  felt  of  fixing  tradition  in  writing;  and  it  was  at 
Medina  that  the  first  collection  of  them  was  made.  It 
was  due  to  the  jurisconsult  Milik  b.  Anas.  He  rejected 
from  his  collection  with  the  greatest  care  all  traditions 
which  appeared  doubtful,  and  only  preserved  ILbout  seven* 
teen  hundred,  which  he  arranged  in  the  order  of  their 
subjects.  To  this  collection  he  gave  the  name  of  MowoUa, 
or  Beaten  Path.*  After  him  came  the  celebrated  Bokhiri, 
the  compiler  of  the  Sahih,*  in  which  he  brought  together 
about  seven  thousand  traditions,  carefully  chosen.  The 
ijlahih  has  continued  to  be  the  standard  work  on  the  subject 
of  tradition. 

The  traditions  did  not  always  supply  the  means  of 
deciding  diffioilt  causes.  The  first  four  Caliphs  were 
often  obliged  to  have  recourse  to  their  own  judgment  in 
the  administration  of  justice.  Their  'decisions  (^Athdr) 
were  also  collected  at  Medina,  and  helped  to  swell  the 
store  of  juridical  matter. 

*  Published  at  Tnnii,  in  India,  and  at  Cairo,  A.H.  1280,  wtth  ths 
comm^tary  of  Zariciai. 

«  Krabl'f  edition  (U.rden)  la  ttni  nnflnbhed.  Aft  editioa^  MI7 
V90f4iMd,  is  8  voU.,  appearad  at  B4Uk,  A.«.  IZ9^ 
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la  Tiikk  another  tehool  of  law  waa  fonned,  which  is 
disiingalshed  from  that  of  Medina  by  a  greater  degree  of 
independence.  While  the  lawyers  of  MedUna  held  strictly 
to  the  Koran,  the  traditions  of  the  Prophet^  and  the 
*ithAr,  those  of  IriJ^  admitted,  in  addition  to  thcae,  the 
deductire  or  analogical  method  {fiydt)^  according  to 
which  it  was  lawful  to  ereato  precedents,  provided  Uiere 
was  no  departure  from  the  spirit  of  the  sscred  book,  from 
the  traditions  of  the  BrOphet,  or  from  the  corresponding 
decisions  of  the  first  four  Oaliphs.  Ibn  Ahi  I/ula,  who 
filled  the  office  of  jndge  in  Irik  tmdar  the  caliphate 
of  Manst&r,  was  &ie  of  the  first  to  apply  this  system. 
HL  renown,  however,  was  eclipsed  by  that  of  his  con- 
temporaiy  IMl  Qanif %  who  worked  oat  a  complete  system 
ol  jorisprndeace^  with  which  his  name  has  continued  to 
be  connected  Ogbmifite  law).  Pifty  years  after  the  death 
of  Abd  9aa^  Shifi%  a  pupQ  of  Hilik,-  appeared  at 
Baghdad,  and  founded  in  his  tum^aa  intermediate  system, 
in  which  her  endeaTOured  to  hold  aa  equal  balance  be- 
tween the  purely  tiaditional*  and  the.  deductiye  methods. 
The  fourth  system  reputed  orthodor  Is  that  of  Ibn  Qanbal, 
a  pupil  of  ShAfiX  Ibn  Qanbal  strove  above  all  thiags  to 
brmg  back  religioua  o&aervanoes  to  their  prindtive  purity. 
Hjs  doetriae  was  a  kiad  of  puritaaism.  As  may  be  sup- 
posed, each  of  these  syatems  has  been  subsequently  deva- 
Joped  aiid  commented  on  in  a  multitude  of  "workm,  even 
the  aames  of  which  it-  is  impossible  to  enumerate.  In 
order,  however,-  to  give  some  idea  of  what  a  Moslem 
treatise  on  jurisprudence  is^  we  «hall  point  out  the  principal 
subjects  contained,  in  it  It  treats  successively — I,  Of 
Purification  (ablutions  commanded  by  the  law,  purification 
cf  women,  drcumcision,  etc) ;  2.  Of  Prayer  as  eonmianded 
by  the  law ;'  3.  Of  Fuaerals ;  4.  Of  Tithe  aad  Afansgiving ; 
5.  Of  the  legal  Fast;  6.  Of  the  Pilgrimage  to  Mecca;  7. 
Of  Commeroal  and  other  transactions ;  8.  Of  Inheritance ; 
9.  Of  Marriage  aad  Divoroe;  10.  Of  the  Faith;  11.  Of. 
Oimes aad  l&Mlemeanours ;  12.  Of- Justice;  IS.  Of  the 
Jmimate  -or  spiritual^  power,  and  ol  tha  Oaliphate  or  ten^ 
poral  power.  It  is  tiius  a  complete  code,  religious^'dvil, 
penal,  and  governmental,  that  Moslem  treatises  oa  Juria- 
priidenoa  aet  before  us ;  a  code  which  embraces  and  foresees 
all  thd  eireumstances  both  of  {niblic  and  private  life. 

The  development  of  science  aad  literature  xuas  parallel 
with  the  developmeat  of  law.  Before  tiie  time  of 
Mohammed  the  Arabs  had  be^a  distiaguished  oaly  by 
a  rare  poetical  taleat  Islam  was  the  signal  for  the 
springing  up  of  all  the  sciences  and  of  literature^  While 
« the  study  of  the  dogmas  and  ordinances  of  the  'Koran 
was.  produciag  theology  and  jurisprudence,  the  necessity 
of  preserving  the  exact  text  of  the  sacred  bdok,  and  <^ 
teaching  the  new  converts  the  language  of  the  Prophet^ 
was  giving  birth  to  grammar  and  lexicography.  The  first 
sdbool  of  grammar  was  established  at  Basra.'  The  first 
attempts  at  grammar  are  generaUy  attributed  to  a  certain 
Abii  1-Aswad  al-Do'all,  who  was  tutor  to  the  children  of 
Ziy&d,  tha  brother  M  Mo'iwiya.  According,  however, 
to  some  authors,  the  hopour  of  having  discovered  the 
&8t  elements  of  grammar  ought  to  be  attributed  to  a 
Persian,  named  'Abd  al-Bahmin  b.  Horm^  .  Be  this  as 
it  may,  a  foreign  influence  must  be  recognized  at  the 
very  commencement  of  this  science.  The  vowel  marks, 
for  instance,  were  imitated  from  those  of.  the  Syriac  The 
division,  of  the  parts  of  speech  into  nouns,  verbs,  and 
^Ntfticles  was  indirectly  borrowed  from  Greek  grammar. 
Yet  the  Moslems,  once  in  possession  of  the  principles  of 
grammar,  knew  how  to  develop  and  apply  them  in  an 
admirable  manner.  A  perfect  galaxy  of  graminariahs 
arose  in  the  track  of  AbA  1-Aswad  ;  a  rival  sdiool  to  tha^ 
Of  Bsara  was  establi^ed  at  Cufa,  and  grammar  attained 
its  hi^est  degree  of  perfection  under  the  firvt  'AbbAeida^ 


as  b  shown  by  the  voluminous  treatise  of  Slbawaihi,  known 
under  the  name  of  ^itdb,^  or  tl^e'Book  par  excdUne^ 

In  lexiottgraphy,  the  Arabawa&B  at  first  content  to  ex- 
plain the  rarer  trords  of  the  Koran,  of  the  toaditions,  and 
of  the  andent  poeaur;  and  to  collect  lists  of  tenns  applying 
to  the  same  object,  as  the  camel^  the  horse,  the  sword,  etc 
Thus  small  eolleotions  were  formed,  which  serv^  afterwards 
for  the  composition  of  dictionaries.  The  first  dictionaiy 
properly  so  called,  composed  in  Arabic,  appears  to  have 
been  the  Eitda>  al-^Aia  of  Ehalfl  b.  Ahmed  al-Far^Oudl,  a 
contemporary  of  H4n&nal-Ra8hld.  Aftcv  him  came  Jauhari, 
whose  Sakih  may  still  be  consulted  with  profit.  The  cele- 
brated Zamakhshari  composed  a  dictionary  of  metaphors 
under  the  title  of  Atdi  al-Baldghd,  Lastly,  Tha*41ibl,  in 
the  11th  century  of  our  era,  drew  up  his  Fikh  fd-Logha} 
a  work  specially  devoted  to  synonyms,  lie  accessory 
branchea  of  philology  gave  occasion  to  some  important 
works.  The  ancient  poems  and  proverbs  were  collected 
aad  oommented  on.  Thus  Abii  TammAm  formed  his  Antho- 
logy, called  HAxiai.  (^.v.),  and  MaidAnl  his  collection  of 
proverbs  (KiiOi^amthdl  al-*Arab)*  The  study  of  poetry, 
with  specaal  regard  to  its  rhythm,  led  KhaUl  b.  Ahmed, 
already  mentioned  as  a  grammarian  and  lexicographer,  <6 
the  exception  of  prosody.  He  wrote  the  first  treatise  on 
that  science,  which  served  as  a  model  to  all  subsequent 
writers  09  metre.^  Pure  literature  remaiaed  confined  to 
poetry.  It  was  not  that  the  Arabs  were  without  any 
conception  of  the  romance,  the  tale,  or  the  novel  The 
adventures  of  Antar,  the  romances  of  Phd  '1-Himma  and 
of  Saif  al-Yaaan,  the  Thousand  and  one  Nights,  and 
various  collections  of  stories  and  novels,  such  as  the  Fctrq; 
ha^da.'lSkidda  and  the  compilation  of  Bik^l,  well  known 
by  the  extracta  which  Kos^garttn  has  given  in  his  Cbres- 
tomathy ;— all  these  show  clearly  that  &e  Araba  were  not 
dev6id  of  imagination,  at  least  if,  as  we  believe,  these  tales 
aad  romaaces  weep  aot  pure  and  simple  imitatioas  from 
the  Persiaa.  It  must  be  ackaowledged,  however,  that  these 
few  productions  do  aot,  any  more  than  the  Makdmdt  of 
HamadhAni  and  of  Qariri,'  constitute  a  very  important 
Uteraturei  The  drama,  the  epic,  the  romance  of  character, 
were  absolutely  tinknowa  to  the  Arabs.  -Poetry,  on  the 
other  hand,  an  endowment  of  the  ancient  Arabs,  continued 
-to  live  and  fiourish  as  long  as  the  Eastern  Oaliphate  lasted. 
We  may  count  poets  by  the  hundred,  eminent  in  every 
department  of  that  art :  in  descriptive,  erotic,  martial,  and 
philosophic  poetry;  in  odes,  in  satires,  etc  The  great 
collection  entitled  Kitdb  al-Aghdni^^  compiled  by  Isfahini, 
contains  a  choice  of  the  finest  poems,  accompanied  by  very 
instructive  notices  of  the  poeta,  and  of  the  drcumstances 
undet  which  they  composed  such  and  such  pieces.  Besides 
this,  many  Dlwins,  or  complete  editions  of  the  works  of 
poets,'  have  come  down  to.  us.  They  bear  the  celebrated 
names  of  Nibigha,  of  *Antara,'  of  Tarafa,  of  Zohair,  of 
*AI^aina»  of  AmraalVais,  of  Shsiifara,  of  Labld,  in  the  pre- 
Islamic  period  (see  Mo'allakIt);  of  Jarir,  Akhtal,  and 
FaraEdak,*«  in  the  Omayyad  period ;  'and  of  Abii  Now&s,^ 
AbA  VAtAhiya,  Moelim,»  Motanabb?'  {q,vX  and  Abii  'L 
^Ali,*  in  the  period  of  the  *AbbAsids.  And'  this  list  con< 
tains  only  the  niost  illustrious  names, 


^  The  fint  part  of  vliloli  hM  Juiilieen  published  by  H.  Derenbeurg 
(Ffttia,  1882).  ^  Published  by  Roehaid  Dahdah. 

*  TniuUtod  by  T^yti«  (Bonn,  1888*48),  with  the  .^wbio  text  ot 
the  proTirbc  «  See  fteytHb  Arabiteh*  FarfjfcMiSfc 

■  Published  at  Btiik,  A.s.>1285  (SO  toIl)    See  also  Koeegarten, 
AU  Itpakanmma  liber  etmiilmutnun,  torn,  L  Qreiftwald,  1840. 

*  See  OautiiA  de  Perotyil  in  the  Jttmial  cmmtigiu,  2d  ser.,  toIi, 
zUL  adT. 

.'  ase  Ahlwaidt,  IHf  WHitgtiitkii  in  Ahu  ITmpqf  (Oreiftwal^, 
4861),  and,  for  a  Cairo  edition,  £.  D.  Jf.  0.,  jciL  674. 

•  Edited  by  De  Ooeje. 

•  See   Rien,    De  Ahul-Ala  vUfl,  it  WTIlini^  Sad  Xrsm«r  iq 

Z  J>.  di,  o:,  x^.,  zzz.,'  »xi. 
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]97Ith  the  o/oobBSaard.  t&e 'AbtMriOs  to  poRfar.i'IEbdeni 
ailtare'entokwi  on  a  path  froitfol  in  sdentific.'piogreM. 
The  oeoond  OalipH  of  that  iamilf/MuiaAr^.Vas  mUrotinded 
by  BjTtUi,  ChrifltianB  of  great  learning,  and  ^equally  w«ll 
aoquaintMl  with  the  OreeS,  Syriac,  and  Anbio;  languagea^ 
and  took  advantage  ol  th«br  abilities,  to  hare  a  number  of 
foreign  books  translated  into  Arabic.  Thanks  to  him;  the 
writings  of  Aristotle,  Ptolemy,  and  Euclid  spread  a  taste 
for  science  among  Uie  Moslems.  The  Caliph  Ha'ml!bx 
was  one  of  thojie  who  most  encouraged 'translations  from 
the  Gredc.  In  this  way  the  Moslems'  became  acquainted- 
with  the  most  important  productions  of  the  ancient  world. 
Plato,  the  wOrks  of  the  Alexandrian  school,-  those  of  Hip- 
pocrates, Dioscorides,  and  Galen,  were  familiar  to  them. 
Through  the  Persianib  many.  Indian  writings  also  became 
acciassible  to  them,  such  as  the  fables  of  Bidpai,^  and  certain 
treatises  on  astronomy  and  algebra.  The  study  of  philo- 
sophy in  &11  its  branches  was  at  one  time  in  faishion,  and, 
to  appreciate,  the  success  with-  which  it  was  cultiyated.in 
Islam,  we  need  only  recall  the  great  names  of  Al-Kind^ 
Al-Fir&bi,  Ibn  SinA  (Avicenna),  Ibn  Bijk  (Avempace),  tind 
Ibn  Roshd  (Arerroes),  whose  scientific  teaching  swayed 
the  Middle  Agei^  and  led  to  the  reyiyal  of  learning  in  the 
West. 

In  history  and  geography  the  Moslems  distinguished 
themselTes.  The  taste  for  history  had.  been  deyeloped 
among  them  by  the  necessity  of- collecting- all' traditioDS 
relating  to  the  Prophet,  and  by  that.of  jpreserving  their  own 
genealogies.  The  study,  of  geograjphy  was  a  result  of  their 
conquests.  One  of  their  .most  ancient  historical  productions 
was  the  biography  of  Mohammed,  composed  by  Mohammed 
b.  Is^^  under  the  caliphate  of  Manstbr.  Wi^di,  anothei* 
authof  of  the  8th  century  of  our  era,  compiled  a  history  of 
the  hrst  Moslem  conquests.  At  a  later  period,  BaUdhorf 
wrote  on  the  same  subject  his  JtUdb  FoiHh  ai-Bolddn* 
General  history  also  soon  became  a  subjtet  of  study,  and, 
in  the '9th  c^tury  after  Christ,  Ibn  Kotaiba  compiled 
his  Kitdb  ai-MiCdriff  a  treatise  on  unirersal  histor^  In 
the  10th  century  two  greiett  historians  flourished,  T^bari 
and  Mas*Adi,  by  the  first  of  whom  we  have  a  rery  extensire 
chronicle,^  and  by  the  second  a  general  lustory,  entitled 
UorSj  ai-Dhahab  (see  MA8*xh>i).  After  them  came  a  perfect 
galaxy  of  well-known  historians  and  biographers,'  such  as 
Hamaa  of  Isfahin,  Ibn  al.Ti^pta]pi^  Kowairf,  MaV^  Ab6 
l-FidA,  AbA  l-Faraj,  Al-Makfn,  Il^n  al-Athir,  Soytiti,  and  Ibn , 
Khaldtln,*  not  to  speak  of  many  others  who  compiled  local; 
ehronides  and  histories,  such  as  those  of  Mecca,  Medina, 
Damascus,  and  Baghd&d.  As- biographers;. Nawawl  and 
Ibn  KhallikAn  *  are  celebrated.  The  lustoiy  of  physicians 
and  philosophers,  hf  Ibn  Ab£  Osaibiya, ^deserves  to  be 
placed  in  the  first  riank,  side  by  side  with  the  history  of 
leligums  and  sects  by  ShahrastAnl^ 

The  Moslems  were  not  le^s  active  In  the  study  of  geo- 
ipraphy.  In  the  9th  centuiy,  Ta^piibi  wrote  his  JSiitdb 
al-Soiddn^  or  Book  of  Countries,  in  which  he 'described 
the  principal  cities  of  the  Moslem  empue.*  After  him, 
Ibn  Khordidhbeh  composed  his  Kitdk  al-Mcudltk  vfat- 


^  TnoaUtad  frpm  the  AnUo  by  KnatchlmlL 

*  Bdlted  b7  Be  Gk>^e  (LeTden,  1806). 

*  Edited  b7  Wtfctenfeld  (GkHtfngMi,  1850). 

^  la  ooarse  of  pnbllestioii  st  L^dea,  edited  by  Da  Goiife,  -with  tbe 
Mistaooe  of  J.  Baxth^  Tt  Ntfldeke,  P.  de  Jong,-  TL  Pnnn,  H. 
Tbarbeok^  8.  Tnnkel,  I.  OaidI,  D.  H.  Kttller,  M.  A.  HoutiiM, 
SL  OuTBid,  sad  V.  Boeea. 

(  Moat  of  these  haTe  beea'  pabUiihed  by  Oottwaldt,  Ahlvatat, 
IcMh^  Poooek,  Erpeaiiis,  ToniMif. 

«  Tike  former  hac  beea  edited  bj  WflateafUd  (GStttagea,  1842.47), 
Che  latter  tiaaslated  iato  SagUth  by  ICao  Gaakia  de  SUne  (Load. 
1343-71). 

'  PttblUbed  by  Carttoa  (Load.  1842-43X  and  Waaalated  iafo 
iZmaaii  by  Haarbradker  (Ha^a,  1860-51). 

»  AI£tad«by  A.  W.  Th.  JoynbdU  aad  Ds  Goi^e  (taydaa;  1880-31). 


Mamdlikf  or'Book^of  Boads  abd  ProTiBoea,  in  wHidt  liii 
principal  object  ia  to  point  out  the  different-  routes^  aad 
to  give  an  account  of  the  revenues  derived  from  eveiy 
proyince.*.  'Hii  contemporary  KodAma  soon  after  pubEshed 
his  treatise  on  the  work  of  clerks,  in  which,  after  a  notice 
of  the  various  goTemment  offices,  he  gives  a  description 
of  the  provinces  of  the  empire  with  an  account  xxf  the 
post-routes,  their  stages  and  diatiknces,  and  of  the  re^esiTieB 
of  eacC  province.  Ahmed  b.  Abi  Yalctib  aLYalcdbl  wrote 
a  description  of  Asia  Minor  and  IfiUpya.  Several  of 
the  writings  of  the  historian  Mas'iidi  also  afford  highly 
valuable  i^onnation  on  geography.  To  Yikkttt  we  owe  a 
great  geograj^cal  dictionary  under  the  title  of  Jfo*Jam 
aH-Bolddny*  Lastly,  Istakhri,  Ibn  Haukal,  MoVaddaaf, 
Bdrdni,  Ba^  Zamakh^hari,  Edrisi,  and*  Abd  l-Fidi 
have  left  us  important  treatises,  narratives  of  traveler  and 
geographical  dictionaries.^^  Among  the  literatureof  vqyagea 
and  travels  we  must  also  mention  the  curious  Chain  of 
Xtisiariei  associated  with  the  name  of  the  merchant 
Solaimin  and  the  narratives  of  KAsiri  Khosrt&,"  of  Ibn 
Jobair,"  and  of  Ibk  "BxTJi-i jl  (q.9,). 

The  sciences  connected  with  geography,  such  as  astro- 
nomy and  cosmography,  were  also  cultivated'  by  .  the 
Moslems.  As  early  as  the  reign  of  Manstir,  the  Sanecrit 
treatise  on  astronomy  entitled  Svddkania  had  been  trana- 
lated  into  Arabic.  Under  Ma'mdn,  two  observatories  were 
founded,  one  at'  Bagh<l&d,  the  other  at  Damascus,  and 
two  degrees  of  the  terrestrial  meridian  were  measured  by 
order  of  that  Caliph.  Al>KhArismI,  librarian  to  Ma'mtLn, 
composed  his  Rctam  tU-Ar^  or  configuration  of  the  earth, 
in  which  the  name  of  every  pU^se  was' accompanied  by  its 
latitude  and  longitude^  Astronomical  tables  were  drawn  tip 
by  Tahya,  Habadi,  Abti  Ma'ahar  (Abumazar),  and  Al-Batt4ni 
(Albat^Bpii).  TreatiMS  on  astronomy  were  composed  by  Al- 
FarghAni  and  *AI-Kindl.  Al-Batt&nl,  of  whom  we  hkve 
just  spoken,  was  the  author  of  important  works  on  the 
•obliquity  of  the  ecliptic  and  bn  the  precession  of  the  equi- 
noxes. We  may  mention' in  the  last  place  the  curious 
writings  of  .Dimashlpl  and  Kaswlnf  on  general  cosmography, 
ismbracing  several  physical  sciences.^* 

The  study  of  mathematics,  was  carried  very  far.  The 
Moslems ,  not  only  received  arithmetic,  geometryi  trigo- 
nometry, and  algebra  from  the  Greeks  and  Hindus,  but 
themselves  gave  a  further  development  to  those  sciences. 
The. works  of  Al-KhArizmi  served  as  guides-  to  those 
learned  men  in  Europe,  who  first  turned  their  attention  to 
algebra  in  the  Ifith  century. 

The  sciMices  of  physics  and  chemistry,  on  the  other 
hand,  remained  in  tiieir  infancy. '  In  physical  science  we 
can  only  mention  a  few  works  on  Optics.  As  for  Music, 
its  study  was  limited  to  the  practical,  and  though. we  xxiay 
name  the  important  treatise  of  Al-F&r&bl  oif  the  theory  of 
Music — a  treatlBC  itself  drawn  entirely  from  Greek  sources 
—we  must  acknowledge  that  Acoustics,  properly  so  called, 
are  not  at  all  *taken  into  consideration  by  ^iwi  Chemistry, 
considered  as  an  exact  science^  continued  unknown  to  the 
Moslems  ;  yet  they  cultivated  Albhemy  with  eagerness,  in 
their  search  after  the  transmutation '  of  metals,  and 
Alchemy  is  the  mother  of  Chemistry.  .Medicine,  in  the 
hands  of  the  Arabs,  remained  such  as  they  had  borrowed 
it  from  the  Greeks.  As  their  religion  forbade  dissection, 
the  Moslems  were  never  able  io  rise  above  a  rude  empiri- 
cism.     They  contented  themselves  with  adding  to  thitir 


*  Pnbliabed  aad  ttaaalated  by  Barbler  de  Mayaard. 
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own  preacriptionfv  wUeh  they  pretoadad  to  liaye  reoeiyed 
from  the  Prophei  those  of  the  Qreel^  phyafcianf.  The 
vorkfl  of  ATioexma  |nroye  thii ;  and  Ibn  al-BaiUr's  treatise 
on  the  pharmacopoeia  also  ahowe  how  ifaiall  a  part  obeerra- 
tion  plajed  in  Arabian  medicine.^  Zoology,  botany,  and 
mineralogy  made*  no  greater  progreie ;  bat  they  were  at 
least  among  the  sabjeete  ^hich  attracted  the  attention  of 
learned  Moslems.  The  great  treatise  by  .Damir^  entitled 
Maydt  al-Maiiodn,  or  Li/$  of  AnimaU,  vi  of  interest  mainly 
from  the  legends  it  contains  y*  and  the  treatise  on  miner- 
alogy by  Telfashl  interests  us  principally  by  the  details  it 
gires  on  the  origin  of  predons  stones  and  the  art  of  cutting 
them.  It  would  be  nxy'ast  to  oonclnde  this  sketch  without 
adding  that  the  Moslems  possess  also  a.  great  number  of 
technical  treatises  on  the  art  of  war/,  on  military  engines, 
and  the  Greek  fire,  on  falconry  sad  hunting,  and  on 
certain  industrial  such  as  those  of  glassy  pottery,  and 
metals.  They  haVe.  also  written  on  magic^  on  the  inter- 
pretation, of  dreams,  and  on  sleight  of  hand.  These  works 
hare  as  yet  been  yery  little  inyestigated.  We  shall  no 
doubt  find  in  them  interes&ig  revelations  on  the  history 
of  the  industrial  arts,' and  on  ti^e  history  of  superstitions. 
With  an  empire  so  .Tast  as  that  of.  the  Moslems,  we  may 
easily  conceive  how  extensive  their  commerce  and  iildustry 
must  have  been. .  Commerce  had  at  all  times  been  held  in 
honour  .by  the  Arabs.  .  Xong  before  the  days  of  Mohammed, 
the  Konush  lumually*  sent  caravans,'ladett  ^th' all.the 
products  of  •  Yemen,  into  Syria.  Maritime  commerce  also 
was  already  flourishing  in  Chiddsa  in  the  5th  century  of 
bur  enu  The  city  of  Hira.was  frequented  by  ships  coming 
from  the  TBed  Sea^  from  India,  and  even  from  China. 
OboUa  was  the  emporium'  for  the  merchandlBe  of  India. 
It  WM  principally  thither  that  teakwood  wias  ^brought, 
:which  served  for  the  construction  of  ships  and  houses. 
Thus  the  Arabs;  when  they  conquered  Chaldaea^  fbund 
maritime  commerce  in  jfull  activity  there/ and.  took  advan- 
tage of  4t.  Under  the  'AbbAsids,  Basra  supplanted  "^ittk 
and  Obolla,'and  became 'the  principal  port.  ..The  history 
of  Sindibid^(Sinbad  the  Sailor)  shows  how  active  foreign 
commerce  was  under  the'AbbAsidi^  and  with  what  courage 
the  Arab  sailors  confronted  dan^.  Moslem  colonies  were 
established,  all  along  the'  coasts  of.  Persia  and  India,  and 
Moslem  -voyagers  did  not  ,fea^-t6  venture  as  far.  as  the 
China  Seas,  'On 'the  West,',  the  cdmmercial  movement 
was  not  less  active.'.  Caravans*  laden  with  the  products  of 
Spain  left  Tangier,  traversed. the  irhole  of  Northern  Africa, 
and  reached  Byria,' Arabia,.. and  Mesopotamia.  Others 
passed  through  Asia  Mi^or,'  Armenia^  Persia,  ^orisAn, 
and  Turkestin,  as  far  as. the  frontiers  of  Qiina,  while  the* 
rouie  of  others  again  was  along  the  eastern  coast  of  Africa, 
whisnce '  they  brought .  back  itoiy  and  black  slaves.'*  Thus 
the  silka  of  Chin%  Mbd  tha  apio^  camphor^  ateel»  and 


precious  woods  of  India,  tlnere'/fMtred'into  the  empirs^ 
while  the  Moslems  exported  their  !glass,  theur  dates^  theif 
cotton  stufis,  their  refined  sugar,'  and  their  wrought  tooI% 
to  those  countries.  The  manufacture  of  glass  "was  an 
industry  of  old  stwding  among,  them.  The  glass  of  Syria 
was  celebrated,  aoid  we  know  that  flint-glass  and  enamelf 
were  also  made  at  Baghdad..  Pates  were  cultivated  prin* 
cipally  in  the  neighbourhood  of  Basra,  and  also  in  Persia 
and  KhtLziiUln.  Refined  sugar  also  came  from  the  coast 
of  Persia.  As  regards  steel,  the  manufacture  of  armour 
uid  weapons  war  the  speciality  of  the  people  of  *Iri^  of 
Bahrain,  of.'OmAn,  and  of  Yemen.  The  Syrians  had.the 
credit  of  forging  excellent  sword-blades.  .  In  Syria  too 
were  made  mirrors  of  polished  steeL  The  weavlrg  of 
^various  stufis  formed  an  important  branch  of  industry. 
.The  striped  stufis  of  Yemen,  and  the  tissues  of  Baghiid^ 
Herit,  Taww^j,  and  Fas^  enjoyed  a  high  repute.  Dam<ia- 
cus  was  renowned  for  the  silk  fabrics  which  have  taken 
their  name  f rotn  that  city.  The  silks  of  Yemen,  of  Sgypt, 
and  of  Cufa,  had  also  a  high  reputation.  Turns  produced 
gauz^  tiad  muslin  figured  %ith  gold. '  Egjrpt  manufactured 
brocade^  Armenia  supplied  satin.  The  carpet  manufacture 
under  the  Caliphs  had  already  peached  the  excellence 
which  it  has  maintained  to  our  own  nlays.  i  At  that  time 
the  caipets  most  valued  came  from  Firnstin  and  T&baria- 
t&n.  Jewellery  and  trinkets  found  ntmierous  outlets,  as 
may  be  supposed..  'This  traffic  was' principally  carried  on 
in  the  East  by  the  Jpws.^ 

We  know  that  the  religion  of  the  Prophet  forbade  any 
representation  of  the  human  figure.  This  prohibition  does 
not  appear  to  have  been  long  observed,  for  we  find  that 
the  walls  of  palaces  and  of  the  houses  of  .the  rich  were 
covered  with  paintings.  •  There  was  a  sichool  of  painting 
at  Basra,  and  a  historian  gives  us  the  naines  of  two  painters 
of  high  celebrity,  in  their  art^— Ibn  'Azis  4nd  j^osair. 

The  inanuf  acture  of  paper  was  carried  on  tery  extensively, 
a  fact  which  is  easily  explained  when  we  think  of  the  Jiter- 
ary  a6tivity  of  the  Moeiem^.  The  Arabs  originally 'used 
parchment  For  ihu,  after  the  conquest  of  ^gypt,  they 
substituted  papyrus,  which  wto  itself  supplanted  by^per, 
when'  the  Arabs  had  opened  odmmunications  with  Cbina. 
Paper  mills  were  estabUshed  in  serend  .of  the  proyjnces, 
and  at  Baghdid  itself.  Simultaneously  with  the  appear- 
ance of  this  precious  subetanoe^  the  art  of  binding  became 
one  of  the  most  flourishing  industries,  as  did  also  the  trade* 
of  the  shoemaker,,  the;  saddler,  and .  the;  dyer,  jete.  etc 
Retail  oomitteree^  lastiy,  undertook  the  distribution  of  th^. 
products  of  agriculture  ahd  Industry. ;  In  almost  all^the 
dtid  of  the  empire  markets  wero  held,  where  Ihe  fruiterer 
and  grocer  {Bakkdl),  the  botcher '(/oodr),  the  armourer 
(Jgaihal),  the  bookseller  (Warr^),  and  the  druggist  and 
pecfomer  QAudr)^  loffered their  ^murea  for  sale.*:  (ar.  o.) 


PART  IIL--THE  KORAK. 


Thi  Koran  (IJlo'rin)  is  the  foundation  of  Islam.  It  is  the' 
sacred  book  ol  more  than  a  hundred  millions  of  men,  some 
of  tliem  nationa  of  immemorial  civilixation,  by  al)  whom  it  is 
regarded  as  the  Immediate  word  of  Qod  And  sihoe  the 
use  of  the  Koran  in  public  worship^  in  schools  and  other- 
wise, ii  much  more  extensive  than,  for  example^  the  reading 
of  tha  Bible  in  moet  Christian  countries^  it  has  been  truly 
described  as  the  most  widely-read  book  in  axistanoeL  This 
cireumstance  alone  ii  sufficient  to  give  it  an  Urgent  daim 
on  our  attention,  whether  it  suit  our  taste  and  £U  in  with 
our  ireligious  and  philosophical  views  or  not  Besides,  it 
is  the  work  of  Mohammed,  and  as  soeh  ia  fitted.ta  aiford 

.^  Tbe  tnetlas  kss  %«ta  tnaaktcd  Into  I^wmli  If  IlK.  Leoltro. 
:•  JMatid  It  BAUk.  A.X.  ISM. 


«  due  to  the  spiritual  de3rek>pnuBnt  of  that  most  suoeessful 
of  all  prophets  .and  religioua'  personalities. .  It.  must  be 
owned  that  the  first  pertusal  leavea  on  a  European  an  im- 
pression  of  chaotic  oonfusibn, — not  that  the  book  is  so  very 
extensive,  for  it.  is  not  quite  ao  ]ar|^  %b  the  New  Testament 
THU  impression  can  in  aome  degreo  be  modified  only  by  the 
application  of  a  critical  analysis  with  the  assistance  of 
Aiabian  tradition. 

To  the  faith  of  the  Modems,  as  has  been  said,  the  Koran 
is  the  tirord  of  God,  and  such  also  10  the  claim  which  tha 
book  itself  advances.     Foe  except  in  aur.  i— which  is 

'  s  Xor  forth«r  infoimatldD  on  JCoalraa  efTilintiQB,  m  XruMr'* 
importsBt'  work.  (MtmgmhUhU  dM  Orimf^^^yfiUm'  dm  OaJ^n. 
YUaaa.  1875-77.'  i 
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a  prajer  for  men — And  some  few  passages  where  Moham- 
med (Ti  104,  114;  zzTil  93,  zlii.  8),  or  the  angels 
(ziz.  65 ;  zzzTii  1 64  »qq.),  speak  in  the  first  person  without 
the  intervention  of  the  usual  imperatiye  *'  say  "  (sing,  or 
pi),  the  speaker  throughout  is  Qod,  either  in  the  first 
person  singular,  or  more  commonly  the  plural  of  mi^esty 
"  we."  The  same  mode  of  address  is  familiar  to  us  from 
the  prophets  of  the  Old  Testament ;  the  human  personality 
disappears,  in  the  moment  of  inspiration,  behind  the  God 
by  whom  it  is  filled.  But  all  the  greatest  of  the  Hebrew 
prophets  fall  back  speedily  upon  tiie  unassuming  human 
*'  I";  while  in  the  Koran  the  divine  "  I ''  is  the  stereotyped 
form  of  address.  Mohammed,  however,  really  felt  him- 
self to  be  the  instrument  of  Qod ;  this  oQnsciousnees  was 
no  doubt  brighter  at  his  first  appearance  than  it  afterwards 
became,  but  it  never  entirely  forsook  him.  We  might 
therefore  readily  pardon  him  for  giving  out,  not  only  the 
results  of  imaginative  and  emotional  excitement^  but  also 
many  expositions  or  decrees  which  were  the  joutcome  of 
cool  calculation,  as  the  word  of  Qod,  if  he  had  only 
attained  the  pure  moral  altitude  which  in  an  Isaiah  or  a 
Jeremiah  fiUs  us  with  admiration  after  the  lapse  of  ages. 

The  rationale  of  revelation  is  explained  in  the  Koran  itself 
as  follows : — In  heaven  is  the  original  text  ('*  the  mother 
of  the  book,"  xliii.  3 ;  ''a  concealed  book^"  Iv.  77 ;  "a  well- 
guarded  tablet^"  Itttv.  22).  By  a  process  of  "sending 
down  "  (tonji/),  one  piece  after  another  was  communicated 
to  the  Prophet.  The  mediator  was  an  angel,  who  is  called 
sometimes  the  "Spirit"  (xxvi  193),  sometimes  the  "holy 
Spirit"  (xvl  104),  and  at  a  later  time  "Gabriel"  (ii  91). 
TbiB  angel  jjlictates  the  revelation  to  the  Prophet^  who 
repeats  it  after  him,  and  afterwards  proclaims  it  to  the 
world  (Ixxxvii.  6,  etc.).  It  is  plain  thatwe  have  here  a  some- 
what crude  attempt  of  the  Prophet  t9  represent  to  himself 
the  more  or  less  unconscious  process  by  which  his  ideas- 
arose  and  gradually  took  shape  in  his  mind.  It  is  no 
wonder  if  in  such  confused  imagery  the  details  are  not 
always  self-consutent.  When,  for  example,  this  heavenly 
archetype  is  said  to  be  in  the  hands  of  an  exalted  "  scribe  " 
(Ixxx.  13  iqq.)f  this  seems  a  transition  to  a  quite  different 
set  of  ideas,  namely,  the  books'  ot  fate,  or  the  record  of  aU 
human  actions^-coa  options  which  are  actually  found  in 
the  Koran.  It  is  to  be  observed,  at  aU  events,  that 
Mohammed's  transcendental  idea  of  God,  as  a  Being  exalted 
altogether  above  the  world,  excludes  the  thou^t  of  direct 
intercourse  between  the  Prophet  and  God. 

It  is  an  explicit  statement  of  the  Koran  that  the  sacred 
book  was  revealed  ("  sent  down  ")  by  God,  not  all  at  once, 
but  piecemeal  and  gradually  {xxv.  34).  This  is  evident 
from- the  actual  composition  of  the  book,  and  is  confirmed 
by  Moslem  tradition.  That  is  to  say,  Mohammed  issue4 
hip  revelations  in  fly-leaves  of  greater  or  lees  extent.  A 
sin^  jneoe  of  thip  kind  was  called  either,  like  the  entire 
collection,  Ico^rd^  t.«i  "reci*ation"  or  ''reading;"  or 
hitdb,  "writing;"  or  tOtd,  which  is  the  late,Hebrew 
shOrO,  and '.means  literally  "series."  The  last  became,  in 
the  lifetime  of  Mohammed,  the  regular  designation  of  the 
individual  sections  as  distinguished  from  3ie  whole  col- 
lection ;  and.accordingly  it  is  the  name  given  to  the  sepa- 
rate chapter!  of  the  existing  Koran,  l^ese  chapters  are 
of  very  unequal  length.  Since  many  of  the  shorter  ones 
are  undoubtedly  complete  in  themselves,  it  is  natural  to 
assume  that  the  longer,  which  are  sometimes  very  compre- 
hensive, have  arisen  from  the  amalgamation  of  various 
originally  distinct  revelations.  This'  supposition  is  favoured 
by  the  qumerous  traditions  which  give  us  the  circumstances 
under  which  this  or  that  short  piece,  now  incorporated  in 
a  larger  sebtion,  was  revteled ;  and  also  by  the  fact  that 
the  connection  of  thought  in  the  present  stores  often  seems 
to  be  interrupted.    Ami  in  realitymany  pieces  of  the  long 


8tb»s  have  to  be  severed  out  as  originally  independent ; 
even  in  the  short  ones  parts  are  often  found  whidi  cannot 
have  been  there  at  first.  .At  the  same  time  we  must 
beware  of  carrying  this  sifting  operation  too  far, — as 
Koldeke  now  believes  himself  to  have  done  in  his  earlier 
works,  and  aa^  Sprenger  also  sometimes  seems  ta  do. 
That  some  suras  were  ot  considerable  length  from  the 
first  is  seen,  for  example^  from  xiL,  which  contains 
a  short  introduction,  then  the  ]i28toxy  of  Joseph,  and 
then  a  few  concluding  observaticns^  and  is  therefore  per- 
fectly homogeneous.  In  like  manner,  zx.,  which  is  mainly 
occupied  with  the  history  of  Moses,  forms  a  complete 
whole. .  The  same  is  true  of  'xviii,  which  at  first  sight 
seems  to  fall  into  several  pieces ;  the  history  of  the  eoTen 
sleepers,  the  grotesque  narrative  About  Moses,  and  thltt 
about  JUexander  "  the  Homed,''  are  all  connected  together, 
and  the  same  rhyme  runs  throngji  the  whole  stkra.  ETen 
in  the  separate  natations  we  may  observe.  hoW  readily  the 
Koran  passes.fromone  soljeet  to  another,  how. little  csre 
is  taken  to  express  aU  the  transitions  of  thought,  and  how 
frequently  dauyes  are  omitted,  which  are  almost  indispena- 
able.  We  are  not  at  liberty,  tiieref ore^  in  every  ease  where 
the  connection  in  the  Koran  is  o)»evii^:to  say  that  it  ie 
really  broken,  .and  set  it  down  as  the  dumsy  patchwork  ol 
a  later  hand.  Even  in  the  old  Arabic  poeby  such  abrapt 
transitions  are  of  very  frequ^t  occurrence.  It  ia  not 
uncommon  for  the  Koran,  after  a  new  subject  he*  been 
entered  on,  to  return  gradually  or  suddenly  to  the  foimer 
theme,-r«  proof  that  there  at  least  sepention  is'  not  to  be 
thought  of,  'In  %hort,  however  imperfectly  the  JKoran  may 
have  been  redacted,  in  the  mi^'ority  of  .cases  tiie  prieont 
stoui  are  identical  with  the  originals* 

How  these  revelations  actually  arose  in  Mohammed's 
mind  is  a^  question  which  it  is  almost  as  idle  to  discuss  as 
it  would  be  to  analyse  the  workings  of  the  mind  of  a  poet. 
In  his  early  career,  sometimes  perhaps  in  its  later  itagee 
also,  many  revelations  must  have  buftt  from  him  in  uncon- 
trollable excitement,  so  that  he  could  not  possibly  regard 
them  otherwise  than  as  divine  inspirations.  We  must 
bear  in  mind  that  he  was  no  cold  systematic  thinker,  but 
an  Oriental  viuonary,  brought  up  in  crass  superstition, 
and  without  intellectual  discipline ;  a  man  whose  nervoua 
temperament  had  •been  powttfolly  "Worked  on  by  ascetio 
austerities^  and  who  was  all  the  more  irritated  by  the 
opposition  he  encountered,  because  he  had  little  of  the 
heroic  in  his  nature.  Tilled  with  hie  religious  ideas  and 
virions,  he  might  well  fancy  he  heard  the  angel  bidding 
him  recite  what  was  said  to  him.  There  may  hare  been 
many  a  rerelation  of  ihis  kind  which  iiio  one  ever  heard 
but  himself,  as  he  repeated  it  to  himself  in  Uie  silence  of 
tlM»  night  (Ixxiil  4).  Indeed  the  Koran  itself  admits 
that  he  forgot  some  revelations  (Ixxxvii.  7).  But  by  far  the 
greatest  part  of  the  book  is  undoubtedly  the  result  of  deli- 
bei^tion,  touched  more  or  less  with  emotion,  and  ^mimated 
by.  a  certain  rhetorical  rather  than  poetical  glow.  Many 
passages  are  based  upon  purely  hitelleetual  reflection.  It  is 
said  that  Mohammed  occasionally  uttered  such  a  passage  im- 
mediately after  one  oi  those  epileptic  fits  which  not  only  his 
followers,  but  (for  a  time  at  least)  he  himself  also,  regarded 
as  tok^  of  intercourse  widi  the  higher  powers.  If  that 
is  the  case,  it  is  impossible  to  say  whether  the  trick  was 
in  the  utterance  of  tne  revelation  or  in  the  fit  itself. 

How  the  various  pieces  of  tiie  Koran  took  literary  form 
is  uncertain.  Mohunmed  himself,  sb  far  aa  we  can  dis- 
cover, never  wrote  down  anything.  The  queition  whether 
he  ccMild  read  and  write  ha«  b^  much  deliated  among 
Moslems,  unfortunately  more  with  dogmatae  arguments 
and  spurious  traditiona  than  authentie  proofs.  At  present, 
one  is  indined  to  say  that  he  was  not  altogether  ignorant 
of  these  art^  bat  that  from  want  of  practioe  he  found  it 
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convenient  to  employ  some  one  else  whenever  He  had  any-' 
thing  to  write.  After  the  flight  to  Medina  (a.d.  622)  we 
are  told  that  short  pieces — ehiefly  legal  decisions — ^were 
taken  down'  immediately  after  they  were  revealed,  by  an 
adherent  whom  he  summoned  for  the  purpose;  so  that 
nothing  stood  in  the  way  of  their  publication.  Hence  it 
is  probable  that  in  Mecca,  where  the  art  of  writing  was 
commoner  than  in  Medina,  he  had  already  begun  to  have 
his  oracles  committed  to  writing.  That  even  long  portions 
of  the  Koran  existed  in  written  form  from  an  early  date 
may  be  pretty  safely  inferred  from  various  indications; 
especially  from  the  fact  that  in  Mecca  the  Prophet  had 
caused  insertions  to  be  made,  and .  pieces  to  be  erased  in 
his  previous  revelations.  For  we  cannot  suppose  that  he 
knew  the  longer  sAnB  by  heart  so  perfectly  that  he  was 
able  after  a  time  to  lay  his  finger  upon  any  particular 
passage.  In  some  instances,  indeed,  he  may  have  relied 
too  much  on  his  memory.  For  example,  he  seems  to  have 
occasionally  dictated  tlie  same  si&ra  to  different  persons  in 
sHghtly  different  terms.  In  such  cases^  no  doubts  he  may 
have  partly  intended  to  introduce  improvements ;  and  so 
long  as  the  difference  was  merely  in  expression,  without 
affecting  die  sense^  it  could  occasion  no  perpleidty  to  his 
followers.  None  of  them  had  literary  pedantry  enough 
to  question  the  consistency  of  the  divine  revelation  on 
that  ground.  In  particular  instances,  however,  the  differ- 
ence of  reading  was  too  important  to  be  overlooked. 
Thus  the  Koran  itself  confesses  that  the  unbelievers  cast 
it  up  as  a  reproach  to  the  Prophet  that  Ood  sometimes 
substituted  one  verse  for  anoliier  (xvi  103).  On  one 
occasion,  when  a  dispute  arose  between  two  of  his  own 
followers  as  to  the  true  reading  of  a  passage  wJiich  both 
had  received  from  the  Prophet  himself,  Mohammed  is  said 
to  have  explained  that  the  Koran  was  revealed  in  seven 
forms.  In  this  apparently  genuine  dictum  seven  stands,  of 
course,  as  in  many  other  cases,  for  an  indefinite  but  limited 
number.  But  one  may  imagine  what  a  world  of  trouble 
it  has  cost  the  Moslem  theologians^  to  explain  the  saying 
in  accordance  with  their  dogmatic  beliefs.  A  great  num- 
ber of  explanations  are  current^  some  of  which  claim  the 
authority  of  the  Prophet  himself ;  as,  indeed,  fictitious 
utterances  of  Mohammed  play  throughout  a  conspicuous 
part  in  the  exegesis  of  the  Koran.  One  very  favourite, 
but  utterly  untenable  interpretation  is  that  the  "seven 
forms  *  are  seven  different  Aiabio  dialects. 

When  such  discrepancies  came  to  the  cognisance  of 
Mohammed  it  was  doubtless  his  desire  that  only  one  of 
the  conflicting  texts  should  be  considered  authentic  ;  only 
he  never  gave  himself  much  trouble  to  have  his  wish 
carried  into  effect.  Although  in  theory  he  was  an  up- 
holder of  verbal  inspiration,  he  did  not  push  the  doctrine 
to  its  extreme  conseqtiencee ;  his  practical  good  sense  did 
not  take  these  things  so  strictly  as  the  theologians  of 
later  centuries.  Sometimes,  however,  he  did  suppress 
whole  sections  or  verses^  eigoining  his  followers  to  effitce 
or  forget  them,  and  declaring  them  to  be  '^abrogated." 
A  very  remarkable  case  is  that  of  the  two  verses  in  liiL, 
when  he  had  recognised  three  beathen  goddesses  as 
exalted  beings,  possessing  influence  with  GkxL  {Supra, 
p.  549.) 

Bo  much  for  abrogated  readings ;  the  case  is  somewhat 
different  when  we  come  to  the  abrogation  of  laws  and 
directions  to  the  Moslems,  which  often  occurs  in  the 
Koran.  There  is  nothing  in  this  at  variance  with 
Mohammed'^  idea  of  God.  God  is  to  him  an  absolute 
despot,  who  declares  a  thing  right  or  ;wrong  from  no 
inherent  necessity  but  by  his -arbitrary  fiat.  This  God 
varies  his  commands  at  pleasure,  prescribes  one  law  for 
the  Christians,  another  for  the  Jews,  and  a  third  for  the 
Moslems ;  nay,  he  even  changes  his  instmctions  to  the 
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Moslems  when  it  pleases  him.  Thus^  for  example,  the 
Koran  contains  very  different  directions,  suited  to  varying 
circumstances,  as  to  the  treatment  which  idolaters  are  to 
receive  «t  the  hands  of  believers.  But  Mohammed  showed 
no  anxiety  to  have  these  superseded  enactments  destroyed. 
Believers  could  be  in  no  Uncertainty  as  to  which  of  two  con- 
tradictory passages  remained  in  force ;  and  they  might  still 
find  edification  in  that  which' had  become  obsolete.  That 
later,  generations  might  not  so  easily  distinguish  the 
''abrogated"  from  the  " abrogating **  did  not  occur  to 
Mohammed,,  whose  vision,  naturally  enough,  seldom  ex- 
tended to  the  future  of  his  religious  community.  Current 
events  were  invariably  kept  in  view  in  the  revelations. 
In  Medina  it  called  forth  the  admiration  of  the  Faithful 
to  observe  how  often  God  gave  them  the  answer  to  a 
question  whose  settlement  was  turgently  required  at  the 
moment.  The  same  nalvetd  appears  .in  a  remark  of  the 
Caliph  HDthmAn  about  a  doubtful  case :  '  If  the  Apostle 
of  God  were  still  alive,  methinks  there  had  been  a  Koran 
passage  revealed  on  this  point."  Not  unfrequently  the 
divine  word  was  found  to  coincide  with  the  advice  which 
Mohammed  had  received  from  his  most  intimate  disciples. 
"  Omar  was  many  a  time  of  a  certain  opinion,  **  says  one 
tradition,  **  and  the  Koran  was  then  revealed  accordingly." 

The  contents  of  the  different  parts-  of  the  Koran  are 
extremely  varied.  Many  passages  consist  of  theological  or 
moral  reflections.  We  are  reminded  of  the  greatness,  the 
goodness,  the  righteousness  of  God  as  manifested  in  Nature, 
in  history,  and  in  revelation  through  the  prophets,  especially 
through  Mohammed.  God  is  magnified  as  the  One,  the 
All-powerfuL  Idolatry  and  all  deification  of  created  beings, 
such  as  the  worship  of  Christ  as  the  Son  of  God,  are  un- 
sparingly condemned.  The  joys  of  heaven  and  the  pains 
of  hell  are  depicted  in  vivid  sensuous  imagery,  as  is  also 
the  terror  of  the  whole  creation  at  the  advent  of  the  last 
day  and  the  judgment  of  the  worjd.  Believers  receive 
general  moral  instruction,  as  well  as  directions  for  special 
circumstances.  The  lukewarm  are  rebuked,  the  enemies 
threatened  with  terrible  punishment,  both  temporal  and 
eternal  To  the  sceptical  the  truth  of  Islam  is  held  forth; 
and  a  certain,  not  very  cogent,  method  of  demonstration 
predominates.  In  many  passages  the  sacfed  book  falls  into 
a  diffuse  preaching  style,  others  seem  more  like  proclama- 
tions or  general  orders.  A  great  number  contain  ceremonial 
or  civil  laws,  or  eveii  special  commands  to  individuals  down 
to  such  matters  as  the  regulation  of  Mohammed's  harem. 
In  not  a  fsw,  definite  questions  are  answered  which  had 
actually  been  propounded  to  the  Prophet  by  believers  or 
infidels.  Mohammed  himself,  too,  repeatedly  receives  direct 
ii^junctions,  and  does  not  escape  an  occasiomd  rebuke.  One 
stira  (i.)  is  a  prayer,  two  (cxiii.,  cxiv.)  are  magical  formulas. 
Many  stkas  treat  of  a  single  topic,  others  embrace  several 

From  the  mass  of  material  comprised  in.  the  Koran — and 
the  account  we  have  given  is  far  from  exhaustive — ^we 
should  select  the  histories  o£.  the  ancient  prophets  and 
B&ints  as  possessing  a  peculiar  interest.  The  purpose  of 
Mohammed  is  to  show  from  these  histories  how  God  in 
former  times  had  rewarded  the  righteous  and  punished 
thcttr  enemies.  For  the  most  part  the  old  prophets  only 
serve  to  introduce  a  little  variety  in  point  of  form,  for  they 
are  almost  in  every  case  facsimiles  of  Mohammed  himself. 
They  preach  exactly  like  him,  they  have  to  bring  the  very 
same  charges  against  their  opponents,  who  on  their  part 
behave  exactly  as  the  unbelieying  inhabitants  of  Mecca. 
The  Koran  even  goes  so  -far  as  to  make  Noah  contend 
against  the  worship  of  certain  false  gods,  mentioned  by 
name^  who  were  worshipped  by  the  Arabs  of  Mohammed's 
time.  In  an  address  wluch  is  put  in  the  mouth  of  Abrar- 
ham  (xxvi.  75  sgq.)  the  reader  quite  forgets  thAt  it  is 
Abraham,  and  not  Mohammed  (or  God  himself)  who  ia 
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WpBtJking.  OUior  nanitlYefl  are  intended  ratner  for  amnse- 
men^  although  they  are  always  well  seasoned  with  edifying 
phrasesb  It  is  no  wonder  that  the  godless  Koraishites 
thought  these  stories  of  the  Koran  not  nearly  so  entertain- 
ing as  those  of  Boetam  and  IspandiAr  related  by  Nadr  the 
son  of  Qirithy  who  hiMi  learned  on  the  Euphrates  the 
heroic  mythology  of  the  Persians.  But  the  Prophet  was 
so  ezast)erated  by  this  rivahT'  that  wJien  Nadr  fell  into  his 
power  i2fter  the  battle  of  Badr,  he  caused  him  to  be  executed ; 
although  in  all  other  cases  he  readily  pardoned  his  fellow- 
countrymen. 

These  histories  are  chiefly  about  Scripture  characters, 
especially  those  of  the  Old  Testament.  But  the' deviations 
l&om  ihe  Biblical  narratives  are  very  marked.  Many  of 
the  alterations  are  found  in  the  legendary  anecdotes  of  the 
Jewish  Haggada  and  the  New  Testament  Apocrypha ;  but 
many  more  are  due  to  misconceptions  such  as  only  a  listener 
(not  the  reader  of  a  book)  could  f aU  into.  The  most  igno- 
rant Jew  could  never  have  mistaken  Haman  (the  minister 
of  Ahastusrus)  for  the  minister  of  Pharaoh,  or  identified 
Jliriam. the  sister  -of  Moses  with  Mary  (  —  Miriam)  the 
mother  of  .Christ  In  addition  to  such  misconceptions 
there  are  sundry  capricious  alterations,  some  of  them  very 
grotesque^  due  to  Mohammed  himself.  For  instance^  ,in. 
his  ignorance  -of  everything  out  of  Arabia,  he  makes  Uie 
fertility  of  Egypt — ^where  rain  is  almost  never  seen  andnever 
missed— Hlepend  on  rain  instead  of  the  inundations  of  the 
Nile  (zii  49).  It  waa  through  the  Jews  also  that  he 
borrowed  )us  account  of  Alazander  ''the  Homed'*;  an 
epithet  which  is  to  be.  explained,  after  old  Hottinger,  from 
the  great  multitude  of  corns  where  Alexander  is  represented 
with  the  ram's-hom  of  Ammon.  Besides  Jewish  and 
Christian  Idstories  there  are  a  few  about  old  Arabian 
prophets.  In  these  he  seems  to  have  handled  his  materiaLs 
even  more  freely  than  in  the  others. 

The  opinion  has  already  been  expressed  that  Mohammed 
did  not  make  use  of  written  sources.  Qoineidencea  and 
divergences  alike  can  alwietys  be  accounted  for  by  oral  com- 
munications from  Jews  who  knew  a  little  and  ChristianB 
who  knew  next  to  nothing.  Even-  in  the  rare  passage^ 
where  we  can  trace  direct  resemblances  to  the  text  of  the 
Old  Testament  (oomp.  xxi'105  with  Ps.  xxxviL  29 ;  i  5  with 
Pli.  xxvii.  11)  or  thp  New  (comp.  viL  48  with  Luke  xvi.  24 ; 
xlvL  19  with  Luke  xvi  25),  -diere  is  nothing  more  than 
might  readily  have  been  picked  up  in  conversation  with 
any.  Jew  or  Christian.  In  Medina,  where  lie  had  the 
opportunity  of  beaming  acquainted  with  Jews  of  some 
enlture,  he  learned  some  thingB.out  of  the  Mishna,  €,ff, 
V.  35  corresponds  almost  word  for  word  with  Mishna  ^cifiA. 
iv.  5 ;  compare  also  $.  183  with  Mishna  Ber,  L  2.  That 
these  are  oidy  cases  of  oral  communication  will  be  admitted 
by  any  one  with  the  •  slightest  knowledge  of  the  circum- 
stances. Otherwise  we  might  even  oondude  that  Moham- 
med had  studied  the  Talmud;  €,ff.  the  regulation  as  to 
ablutioai  by  rubbing  with  sand,  where  water  cannot  be 
ohtained  (iv.  46),  corresponds  to  a.  talmudlc  ordinance 
{Btr^  15  a).  Of  CSiristianity  he  can  have  been  able  to  learn 
very  little  even  in  Medina ;  as  may  be  seen  from  the  abturd 
travesty  of  the  institution  of  the  Eucharist  in  v.  ,112  sqq,' 
For  the  rest,  it  is  -highly  improbable  that  before  the  Koran 
any  real  literary  production — anything  that  could  be 
strictly  called  a  book— existed 'in  the  AnAac  language. 

In  point  of  style  and  artistic  effect,  the  different  parts 
of  the  Koran  are  of  very  unequal  value.  ^  An  unpr^udiced 
and  critical  reader  wiU  certainly  find  very  few  passages 
where  his  asthetic  susceptibilities  are  thoroughly  satisfied, 
Bui  he  will  often  be  struck,  especially  in  th4  older  pieces, 
by  a  wild  force  of  passion,  and  a  vigorous,  if  not  rich, 
imagination.  Descriptions  of  heaven  and  heU,  and  allu- 
-'-i  to  God's  .working  in  Nature^  not.  iinfreqaentiy  show 


a  certain  amount  of  poetic  power.  In  other  places  alfio 
the  style  is  sometimes  lively  and  impressive ;  though  it  is 
rarely  indeed  that  we  come  across  such  strains  <^  toaehin^ 
simplicity  as  in  the  middle  of  kciiL  The  greater  p^pt'  oithe 
Koran  ia  decidedly  prosaic ;  much  of  it  indeed  is  stiinh  irtylsi 
Of  course,  with  su^  a  variety  of  material,  we  cannot  expect 
every  part  to  be  equally  vivacious,  or.  imaginative^  or 
poetic.  A  decree  about  the  right-^  inheritanoe^  or  a 
point  of  ritual,  must  necessarily  be  expressed  in  praae^  ^ 
it  is  to  be  intelligible.  No  one  complains  of  the  etvil  laws 
in  Exodus  or  the  sacrificial  ritual  in  Leviticus,  because 
they  want  the  fire  of  Isaiah  or  the  tenderness  of  Deuter- 
onomy. But  Mohammed's  mistake  consists'  in  persistent 
and.  idavish 'adherence  to  the  semi-poetic  form  which. he 
had  at  first  adopted  in  accordance  with  his  own  taste  and 
that  of  his  hearers.  For  instance,  he  employs  rhyme  in 
dealing  with  the  most  prosaic  subjects,  and  thus  produces 
the  disagreeable  effect  of  incongruity  between  style  and 
matter.  It  has  to  be  considered,  however,  that  many  of 
those  sermoniring  pieces  whi<^  are  so  tedious  to  us»  especi- 
ally when  we  rei^  two  or  three  in  succession  (perhaps  in 
a  very  inadequate  translation),  must  have  had  a  quite 
different  effect  when  recited  under*  the  burning  sky  and 
on  the  barren  soil  of  Mecca.  There^  thoughts  about 
€k>d's  greatness  an4  man's  duty,  which  are  familiar  to  us 
from  childhood,  were  all  new  to  the  hearers — ^it  is  hearers 
we  have  to  thiilk  of  in  the  first  instance,  not  readers — ^to 
whom,  at  the  same  time^  every  allusion  had  a  meaning 
which  often  escapes  our  notice.  When  Mohammed  spoke 
of  the  goodness  of  the  Lord  in  creating  the  cbuda,  and 
bringing  them  across  the  cheerless  desert,  and  pouring 
them  out  on  the  earth  to  restore  its  rich  vegetation,  that 
must  have  been  a  picture  of  thrilling  interest  to  the  Arabs^ 
who  are  accustomed  to  see  from  tl^  to  five  yeara  elapse 
before  a  copious  shower  comes  to  clothe  the  wilderness' 
once  more  with  luxuriant  pastures.  It  requires  an  tiSort 
for  us,  under  our  clouded  ^e^  to  realise  in  some  degree 
the  intensify  of  that  impression. 

The  fact  that  scraps  of  poetical  phraseology  are  spe> 
dally  numerous  in  the  earlier  stots,  enables  us  to  und^- 
stand  why  the  prosaic  mercantile  community  of  Mecca 
regarded  thur  eccentric  townsman  jm  a  *'poet,"  or  even  a 
''possessed  poet."  Mohammed  himself  had  to  disclaim 
such  titles,  because  he  felt  himself  to  be  a  divinely-inspired 
prophet;  but  we  too^  from  our  standpoint^  shall  fully 
acquit  him  of  poetic  genius.  like  many  othar  predomi- 
nantiy  religious  characters,  he  had  no  appreciation  of  poetic 
beauty;  and  if  we  may  believe  one  anecdote  related  of 
him,  at  a  timd  when  eveiy  one  made  verses  he  affected 
ignorance  of  the  most  elementary  rules  of  prosody!  Hence 
the  style  of  the  Koran  is  not  poetical  but  rhet(»ical ;  and 
the  powerful  effetst  which  some  portions  produce  on  us  is 
'gained  by  rhetorical  means.  Accordingly  the  sacred  book 
has  not  even  the  aftistic  form  of  poetry ;  whidi,  among 
the  Arabe,  includes  a  stringent  metre^  as 'well'  aa  rhymei 
The  Koran  is  never  metrical,  and  only  a  few  exceptionally 
eloquent  portions  fall  into  a  sort  of  spontaneous  rhythm.  On 
theother  hand,  the  rhyme  is  regularly  maintained;  although, 
especially  in  the  later  pieces,  after  a  very  slovenly  fashion. 
iBhymed  prose  was  a  favourite  form  of  composition  among 
the  Arabs  of  that  day,  and  Mohanmied  adopted  it ;  but 
if.  it  imparts  a  certain  sprightliness  to  some  passages,  it 
proves  on  the  whole  a  burdensome  yoka  The  Moslems 
themselves  have  observed  that  the  tyranny  of  the  rhyma 
often  makes  itself  apparent  in  .derangement  ci  the  order 
of  words,  and  in  the  choice  of  verbal  forms  which  would 
not  otherwise  have  been  employe4;  #^>  an  imperfect  instead 
of  a  perfect.  In  one  plaoe^  to  *save  the  rhymes  he  calls 
Mount  Sinai  Sinfm  (xcv.  S)  instead  of  SkUi  (xxiiL .30); 
in  another  El^ah  is  called  JlfOdn  (izxvii  130)  instead  of 

Digitized  by  VjO^^^^^ 


■MIS.] 


MOHAMMEDANISM 


«01 


JlfdB  (yL  85 ;  xxxrii  12S).  Hie  subetanoe  even  is  modi- 
fied to  amt  ezigeqcies  of  rhyme.  TThiiA  the  Prophet  would 
BBUOtXj  have  fixed  on  the  nnnsoal  nnmber  of  eipKi  angela 
round  the  throne  of  Qod  (box  17)  if  the  word  thamdniyah, 
'*  eight,"  bad  not  happened  to  fail  in  so  well  with  die 
rhyme.  And  when  Iv.  speaks  of  two  heavenly  gardens, 
each  with  two  fountains  and  hpo  kinds  of  fruit,  and  again 
of  two  similar  gardens,  all  this  ii  simply  because  the  dual 
termination  (dn)  corresponds  to  the  syllable  that  controls 
the  rhyme  in  that  whole  stba.  In  the  later  pieces, 
Mohanmied  often  inserts  edifying  remarks,  entirely  out  of 
keeping  with  the  oontezt,  merely  to  complete  his  rhyme. 
In  Arabic  it  is  sUch  an  easy  thing  to  accumulate  mssfifw 
of  words  with  the  same  termination,  that  the  gross  negli- 
gence of  the  rhjrme  in  the  Koran  is  doubly  remarkable. 
One  may  say  that  this  ii  another  mark  of  the  Prophet* s 
want  of  mental  training;  and  incapacity  for  introspectire 
criticism. 

On  the  whole,  while  many-  parts  of  the  Koran  un- 
doubtedly hare  considerable  rhetorical  power,  even  over 
an  unbelieying  reader,  the  book,  asthetically  considered, 
is  by  no  means  a  first-rate  performance.  To  begin  with 
what  we  are  most  competent  to  criticise^  let  us  look  at 
some  of  the  more  extended  narratiyes.  It  has  already 
been  noticed  how  yehement  and  abrupt  they  are  where 
they  ought  to  be  characterised  by  epic  repose.  Indispens- 
able links,  both  in  expression  and  in  the  sequence  of 
events,  are  often  omitted,  so  that  to  understand  these 
histories  ii  sometimeB  far  easier  for  us  than  for  those  who 
heard  them  first,  because  we  knew  most  of  them  from 
better  sources.  Along  with  this,  there  ii  a  great  deal  of 
superfluous  verbiage;  and  nowhere  do  we  find  a  steady 
advance  in  the  narration.  Contrast  in  these  respects  the 
history  of  Joseph  (xiL)  and  its  glaring  improprieties,  with 
the  admirably-conceived  and  admirably-executed  story  in 
Genesis.  Similar  faults  are  found  in  the  non-narrative 
^rtions  of  the  Koran.  The  connexion  of  ideas  is 
djrtremely  loose,  and  even  the  syntax  betrays  great  awk- 
^rardness.  Anaoolutha  are  of  frequent  ooourretice^  and 
cannot  be  explained  as  conscious  literary  devices.  Kany 
sentences  begin  vrith  a  '*  when  **  or  "  on  the  day  when " 
Hrhich  seems  to  hover  in  the  air,  so  that  the  commentators 
are  driven  to  supply  a  "think  of  this**  or  some  such 
ellipsis.  Again,  tiiere  ii  no  great  literary  skill  evinced  in 
the  frequent  and  needless  harping  on  the  same  words  and 
phrases;  In  xviiL,  for  example,  "till  that"  {f^atid  icUidi) 
occurs  no  fewer  than  eight  times.  Mohammed,  in  short, 
is  not  in  any  siense  a  master  of  style.  Thii  opinion  will 
be  endorsed  by  any  European  who  reads  through  the 
book  with  an  impartial  spirit  and  some  knowledge  of  the 
language,  without  taking  into  account  the  tiresome  effect 
of  its  exidless  iterations.  But  in  th»  ears  of  every  pious 
Moslem-such  a  judgment  will  sound  almost  as  shocking  as 
downright  atheism  or  polytheism.  Among  the  Moslems, 
the  Koran  has  always  been  looked  on  as  the  most  perfect 
model  of  style  and  language.  This  feature  of  it  ii  in 
their  dogmatic  the  greatest  of  all  miracles,  the  incontest- 
able proof  of  its  divine  origm.  Such  a  view  on  the  part 
of  men  who  knew  Arabic  infinitely  better  than  the  most 
accomplished  European  Arabist  will  ever  do,  may  well 
startle  us.  In  fact,  the  Koran  boldly  challenged  ito 
opponents  to  produce  ten  siiras,  or  even  a  single  one^  like 
those  of  the  sacred  book,  and  they  never  did  so.  That, 
to  be  sure,  on  calm  reflexion,  is  not  w>  very  surprising. 
Revelations  of  the  kind  which  Mohammed  uttered,  -no 
unbeliever  could  produce  without  making  himself  a  laugh- 
tng-stock.  However  littie  real  originality  there  is  in 
Mohammed's  doctrines,  as  against  his  own  countrymen 
he  was  thoroughly  orighial,  even  m  the  form  of  hii  oracles. 
To  compose  such  revelations  at  will  was  beyond  the  power  1 


of  the  most  expert  literary  artist ;  i\  would  have  required 
either  a  prophet^  or  a  shRmeless  impoieior.  And  if  such  a 
character  appeared  ^fttr  Mohfun;ned,  btiH  he  could  .newsr 
be  anything  but  an  imitator,  like  the  false  prophets  who 
arose  about  the  time  of  his  death  and  afterwards.  That 
the  adversaries  should  produce  any  sample  whatsoever  of 
poetry  or  rhetoric  equal  to  the  Koran  it  not  at  all  what 
the  Prophet  demands.  In  that  case  lie  would  have  been 
put  to  shame^  even  in  the  eyes  of  many  of  his  own 
followers,  by  tiie  first  poem  that  came  to  hand.  Never- 
theless, it  is  on  a  false  inteipretation  of  this  challenge  that 
the  dogma  of  the  incomparable  excellence  of  the  style  and 
diction  of  the  Koran  is  based.  The  leit  has  been  accom- 
plished by  dogmatic  prejudice^  which  ii  quite  capable  of 
working  other  miracles  besides  turning  a  defective  liteniy 
production  into  all  unrivalled  masterpiece  in  the  eyes  of 
believers.  This  view  once  accepted,  the  ne:tt  step  was  to 
find  everywhere  evidence  of  the  peifectionof  tlile  style  and 
language.  And  if  here  and  there,  as  one  can  scarcely 
doubt,  there  was  among  the  old  Moslems  a  bv^  of  poetry 
who  had  his  difficulties  about  this  dogma,  he  had  to 
beware  of  uttering  an  opinion  which  might  have  cost  him 
lus  head.  We  know;  of  at  least  one  rationalistic  theologian 
who  defined  the  dogma  in  such  a  way  that  we  can  see 
he  did  not  believe  it  (ShahrastAni,  p.  39).  The  truth  is, 
ii  would  have  been  a  miracle  indeed  if  the  style  of  the 
Koran  had  been  perfect  F'^  although  there  was  at  that 
time  a  recognised  poetical  stjie,  already  degenerating  to 
mannerism,  a  prose  style  did  not  exist.  Ail  beginnings 
are  difficult;  and  it  can  never  be  esteemed  a  serious 
charge  against  Mohammed  that  his  book,  the  first  prose 
work  of  a  high  order  in  the  language,  testifies  to  the  awk^ 
wardness  of  the  begiimer.  And  further,  we  must  alway« 
remember  that  entertainment  and  esthetic  effect  were  a^ 
most  subsidiary  objects.  The  great  aim  was  persuasios 
and  conversion ;  and,  say  what  we  will,  .that  aim  has  been 
realised  on  the  most  imposing  scale. 

Mohammed  repeatedly  calls  attention  to  the  fact  that  the 
Koran  is  not  written,  Hke  other  sacred  books,  in  a  strange 
language,  but  in  Arabic^  and  therefore  ii  intelligible  to 
all  At  that  time^  along  with  foreign  ideas,  many  foreign 
words  had  crept  into  the  language;  especially  Aramaic 
terms  for  religious  conceptions  of  Jewish  or  Christian 
origio.  Some  of  these  had  aheady  passed  into  general 
use,  while  others  were  confined  to  a  more  limited  circle. 
Mohammed,  who  could  not  fully  express  Ids  new  ideas  in 
the  common  langufige  of  hii  countrymen,  but  had  frequentiy 
to  find  out  new  terms  for  himself,  made  free  use  of  sudi 
Jewish  and  Christian  words,  as  was  done,  though  perhaps  to 
a  smaller  extent,  by  certain  thinkers  and  poets  of  that  age 
who  had  more  or  less  risen  above  the  leyel  of  heathenism. 
In  Mohammed's  case  this  ii  the  less  wonderful,  because  he 
was  indebted  to  the  instruction  of  Jews  and  Christians 
whose  Arabic— as  the  Koran  pretty  clearly  intimates  with 
regard  to  one  of  them — ^was  very^  defective.  Nor  is  it 
very  surprising  to  find  that  his  use  of  these  words  is  some- 
times as  much  at  fault  as  his  comprehension .  of  the 
histories  which  he  learned  from  the  same  people— that  he 
applies  Aramaic  expressions  as  incorrectiy  as  many  unedu- 
cated persons  now  employ  words  derived  from  the  French. 
Thus,/orj»ln  means  really  **  redemption,"  but  Mohammed 

(misled  by  the  Arabic  meaning  of  the  root  j^  "sever,* 

"decide'')  uses  it  for  "revelation."  .  MiUa  it  properly 
"Word,"  butxin  the  Koran  "religion."  i7/(ytlfi  (Ixxxiii. 
18,  19)  ii  apparentiy  the  Hebrew  name  of  God,  Ely6ti^ 
"  the  Most'^High  " ;  Mohammed  uses  it  of  a  heavenly  book 
(see  S.  Fraenkel,  I>e  voeabtUu  in  antiquis  ArtUmm  carminr 
Unu  €t  in  Corano  pereffrinia,  Leyden,  1880,  p.  23).  So 
again  the  word  meUAdni  is,  as  Geiger  has  conjectured,  the 
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regular  plural  of  the  Aranudo  nuOhnUhd,  yrbich  is  tlie 
same  as  tiie  Hebrew  Jiithna,  and  deootesp  in  Jewish  naage, 
a  legal  decision  of  some  of  the  ancient  Babbina.  But  in 
the  Koran  **the  seven  Jiathdni"  (zr.  87)  are  probably 
the  seven  rerses  of  stka  i,  so  that  Mohammed  appeans  to 
have  understood  it  in  the  sense  of  "saying,"  or  "sen 
tence  **  (oomp.  tttit.  24).  Words  of  Christian  origin  are 
less  frequent  in  the  Koran.  It  is  an  interesting  fact 
that  of  these  a  few  have  come  over  f mm  the  Abyssinian ; 
anch  as  havdriy^  *< apostles,"  mduia,  "table,"  and  two 
or  three  others ;  these  all  mi^e  their  first  appearance  in 
stkras  of  the  Medina  period.  The- word  shaiidn,  "Satan," 
which  was  likewise  borrowed,  at  least  in  the  first  instance, 
from  the  Abyssinian,  had  probably  been  already  intro- 
duced into  the  language^  Bprenger  has  rightly  observed 
that  Mohammed  makes  a  certain  parade  of  these  foreign 
termsy  as  of  other  peculiarly  constructed  expressions ;  in 
this  he  f oUowed  a  favourite  practice  of  contemporary  poets. 
It  is  the  tendency  of  the  imperfectly  educated  to  delight 
in  out-of-the-way  expressions,  and  on  such  minds  they 
readily  produce  a  remarkably  solemn  and  mysterious 
impression.  Thid  was  exactly  the  kind  of  effect  that 
Mohammed  desdred,  and  to  secure  it  he  seems  even  to 
have  invented  a  few  odd  vocables,  as  ghitlin  (Ldx.  36), 
mSfin  (Ixzxiii  7,  8),  tagnim  (ixxziii.  27),  and  taUabU  (Ixzvi. 
18).  But,  of  course,  the  necessity  of  enabling  his  hearers 
to  understand  ideas  which  they  must  have  found  suffi- 
ciently novel  in  themselves,  imposed  tolerably  narrow 
limits  on  such  eccentricities. 

The  constituents  of  our  present  Koran  belong  partly  to 
the  Mecca  period  (before  622  a.d.),  partly  to  the  period 
commencing  with  the  flight  to  Meaina  (from  the  autumn 
of  622  to  8Ui  June  632^.  Mohammed's  position  in  Medina 
was  entirely  different  from  that  which  he  had  occupied  in 
his  native  town.  In  the  former  he  was  from  the  first  the 
leader  of  a  powerfxU  Pf^t  cmd  gradually  became  the 
autocratic  ruler  of  Arabia ;  in  the  latter  he  was  only  the 
de^pided  preacher  of  a  small  congregation.  This  difference^ 
as  was  to  be  expected,  appears  in  the  Koran.  The  Medina 
pieces,  whether  entire  stiras  or  isolated  passages  interpo- 
lated in  Meccan  stiras,  are  accordingly  pretty  broadly  dis- 
tinct, as  to  their  contents,  from  those  issued  in  Mecca. 
In  the  great  majority  of  cattes  there  can  be  no  doubt  what- 
ever whether  a  piece  first  «aw  the  light  in  Mecca  or  in 
Medina ;  and  for  the  most  part  the  internal  evidence  b 
borne  out  by  Moslem  tradition.  And  since  the  revelations 
given  in  Medina  frequently  take  notice  of  events  about 
which  we  have  pretty  accurate  information,  and  whose 
dates  are  at  leant  approximately  known,  we  .are  often  in  a 
position  to  fix  their  date  with  at  any  rate  considerable 
certainty ;  here  again  tradition  renders  valuable  assistance. 
Even  witb  regard  to  the  Medina  passages,  however,  a  great 
deal  remams  uncertain,  partly  because  the  allusions  to 
historical  events  and  circumstances  are  generally  rather 
obscure,  partly  because  traditions  about  the  occasion  of 
the  revelation  of  the  various  pieces  are  often  fluctuating^ 
and  often  rest  on  misunderstaziding  or  arbitrary  conjecture. 
But  at  all  evenb*  it  is  far  easier  to  arrange  in  some  sort  of 
chronolo^cal  order  the  Medina  stbras  than  those  composed 
in  Mecca.  There  is,  indeed,  one  tradition  which  professes 
to  furnl^  a  chronological  list  of  all  the  stiras.  But  not  to 
mention  that  it  occurs  in  several  divergent  forms,  and  that 
it  taket*  no  account  of  the  fact  that  our  present  stiras  are 
partly  composed  of  pieces  of  different  dates,  it  contains  so 
many  suspicious  or  undoubtedly  false  statements,  that  it 
is  impossible  to  attach  any  great  importance  to  it  Besides, 
it  is  a  priori  unlikely  that  a  contemporary  of  Mohammed 
should  have  drawn  up  such  a  list ;  and  if  any  one  had 
made  the  attempt,  he  would  have  found  ii  almost  impos- 
sible to  obtain  reliable  Information  as  to  the  order  of  the 


earlier  Meocan  stiras.  We  have  in  this  list  no  genuine 
tradition,  but  rather  the  lucubrations  of  an  undoubtadly 
conseientioua  Moslem  critic,  who  may  have  lived  about  a 
century  after  the  Flight 

Among  the  revelations  put  forth  in  Meeca  therft  la  a 
considerable  number  of  (for  the  most  part)  short  sAras, 
which  strike  every  attentive  readef  as  being  the  iAAaiX. 
They  are  in  an  altogether  different  strain  from  many  otkeny 
and  in  their  whole  composition  they  show  least  resemblaaoa 
to  the  Medina  pieces.     It  is  no  doubt  conoeivabl^-«i 
Sprenger  supposes — ^that  Mohammed  might  have  returtted 
at  intervab  to  his  earlier  manner ;  but  since  this  group 
possesses  a  remarkable  similarity  of  style^  and  since  tha 
gradual  formation  of  a  different  style  is  on  the  whole  an 
unmistakable  fact^  the  assumption  has  little  probability  ; 
and  we  shall  therefore  abide  by  the  opinion  that  these 
form  a  distinct  group.     At  the  opposite  extreme  from 
them  stands  another  cluster,  showing  quite  obvious  affinities 
with  the  style  of  the  Medina  sihas,  which  must  therefore 
be  assigned  to  the  Uter  part  of  the  Prophet's  work  in 
Mecca.     Between  these  two  groups  stand  a  number  of 
other  Meccan  st&ras,  which  in  every  respect  mark  the 
transition  from  the  first  period  to  the  third.     It  need 
hardly  be  said  that  the  three  periods-— which  were  first 
distinguished  by  Professor  Weil — are  not  separated  by 
sharp  lines  of  division.     With  regard  to  some  sAras,  it  may 
be  doubtful  whether  they  ought  to  be  reckoned  amongst 
the  middle  group,  or  with  one  or  other  of  the  extremes: 
And  it  is  altogether  impossible^  vrithin  these  groups,  to 
establish  even  a  probable  chronological  arrangement  of  the 
individual  revelations.     In  defaiSt  of  clear  allusiona  to 
well-known  events,  or  events  whose  date  can  be  deter- 
mined, we  might  indeed  endeavour  to  trace  the  psycholo- 
gical development  of  the  Prophet  by  means  of  the  Koran, 
and  arrange  its  parts  accordingly.     But  in  such  an  under- 
taking one  is  always  apt  to  take  subjective  assumptions 
or  mere  fancies  for  established  data.     Qood  traditions 
about  the  origin  of  the  Meccan  revelations  are  not  veiy 
numerous.      In  fact  the  whole  histoiy  of  Mohammed 
previous  to  the  Flight  is  so  imperfectly  related  that  we 
are  not  even  sure  in  what  year  he  appeared  as  a  pn^et 
Probably  it  was  in  a.\>.  610 :  it  may  have  been  somewhsut 
earlier,  but  scarcely  later.     If,  as  one  tradition  says,  xxx. 
1  tq,  ("  The  Bomans  are  overcome  in  the  nearest  neigh- 
bouring land  ")  refers  to  the  defeat  of  the  Byzantines  by 
the  Persians,  not  far  from  Damascus,  about  the  spring  A 
614,  it  would  follow  that  the  third  group,  to  which  this 
passage  belongs,  covers  the  greater  part  of  the  Mecoan 
penod.     And  it  is  not  in  itself  unlikely  that  the  passionate 
vehemence  which  characterizes  the  first  group  was  of  short 
duration.      Nor  is  the  assumption  contradicted  "bj  tiie 
tolerably  well-attested,  though  hx  from  incontestaUe  state- 
ment, that  when  *Omar  was  converted  (▲.D.  615  or  616)» 
XX.,  which  belongs  to  the  second  group,  already  existed 
in  writing.     But  the  reference  of  xxx.  1  «g.  to  this  particu- 
lar battle  is  by  no  means  so  certain  that  positive  eondii- 
sions  can  bo  drawn  from  it.    It  is  the  same  with  other 
allusions  in  the  Meccan  stoks  to  occurrences  whose  chrono- 
logy can  be  partially  ascertained.     It  is  better,  therefore^  to 
rest  satisfied  with  a  merely  relative  determination  of  the 
order  of  even  the  three  great  clusters  of  Meocan  revelations. 

In  the  pieces  of  the  first  period  the  convulsive  excite- 
ment of  the  Prophet  often  expresses  itself  with  the  utmost 
vehemence.  He  is  so  carried  away  by  his  emotion  that 
he  cannot  choose  his  words;  they  seem  rather  to  burst 
from  him.  Many  of  these  pieces  remind  us  of  the  oracles 
of  the  old  heathen  soothsayers,  whose  style  is  known  to 
us  from  imitations,  although  we  have  perhaps  not  a  dn^e 
genuine  specimen.  Like  those  other  oracles^  the  s^ms  of 
this  period,  which  are  never  very  lon£^  are  composed  of 
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»bort  sentenccj  with  tolerably  pure  bat  rapidly-cliangiiig 
rhjmes.  The  oaths,  too,  with  which  many  of  them  begin, 
were  largely  used  by  the  soothiiayers.  Some  of  these 
oatha  are  very  uncouth  and  hard  to  nnderstand,  some  of 
them  perhaps  were  not  meant  to  be  nnderatood,  for  indeed 
all  sortB  of  strange  things  are  met  with  in  these  chapters. 
Here  and  there -Mohammed  speaks  of  visions,  and  appeltrs 
eveii  to  see  angels  before  him  in  bodily  form.  There  are 
aom^  intensely  Tivid  descriptions  of  the  resurrection  and 
the  last  day  which  mxist  have  exercised  a  demonic  power 
over  men  who  were  quite  unfamiliar  with  such  pictures. 
Other  pieces  paint  in  glowing  colours  the  joys  of  heaven 
and  the  pains  of  hell.  However,  th0  sdras  of  this  period 
are  not  all  so  wild  as  these ;  and  those  which  are  conceived 
ID  a  calmer  mood  appear  to  be  the  oldest.  Tet,  one  must 
repeat,  it  is  exceedingly  difficult  to  make  out  any  strict 
chronological  sequence.  For  instance,  it  ia  by  no  means 
certain  whether'  the  beginning  of  xcvi  is  really,  what  a 
widely-drcukted  tradition  calls  it»  the  oldest  part  of  the 
whole  Koran.  That  tradition  goes  back  to  the  Prophet's 
favourite  wife  '^isha;  but  as  she  was  not  bom  at  the 
time  when  the  revelation  is  said  to  have  been  made,  it 
can  only  contain  at  the  best  what  Mohammed  told  her 
years  afterwards,  from  his  own  not  very  clear  recollection, 
with  or  without  fictitioua  additions.  And,  moreover, 
there  are  other  pieces  mentioned  by  others  as  the  oldest. 
In  any  case  xcvL  1  9qq.  is  certainly  very  early.  Accord- 
ing Jo  the  traditional  view,  whidi  appears  to  be  correct, 
it  treats  of  a  vision  in  which  the  Prophet  receives  an 
injunction  to  recite  a  revelation  conveyed  to  him  by  the 
angel  It  is  interesting  to  observe  that  here  already  two 
things  are  brought  forward  as  proofs  of  the  omnipotence 
and  care  of  God :  one  is  the  creation  of  man  out  of  a 
seminal  drop— an  idea  to  which  Mohammed  often  recurs ; 
the  other  is  the  then  recently  introduced  art  of  writing, 
which  the  Prophet  instinctively  seises  on  as  a  means  of 
propagating  his  doctrines.  It  was  only  after  Mohammed 
encountered  t>bstinate  resistance  that  the  tone  of  the  reve- 
lations became  thoroughly  passionate.  In  such  cases  he 
was  not  slow  to  utter  terrible  threats  against  those  who 
ridiculed  the  preaching  of  the  unity  of  Ood,  of  the  resur- 
rection, and  of  the  judgment  Hu  own  uncle  Abd  Lahab 
had  rudely  repelled  him,  and  in  a  brief  special  stlra  (cxi.) 
he  and  his  wife  are  consigned  to  helL  The  sliras  of  this 
period  form  almost  exclusively  the  concluding  portions  of 
the  present  text  One  is  disposed  to  assume,  however, 
that  they  were  at  one  time  more  numerous,  and  that  many 
of  them  were  lost  at  an  early  period. 

Since  Mohammed's  strength  lay  in  his  enthusiastic  and 
fiery  imagination  rather  than  in.  the  wealth  of  ideas  and 
clearness  of  abstract  thought  on. which  exact  reasoning 
depends,  it  follows  that  tibe  older  si&ras,  in  which  the 
former  qualities  have  free  scope^  must  be  more  attractive 
to  us  than  the  later.  In  the  stiras  of  the  second  period 
the  imaginative  glow  perceptibly  diminishes ;  there  is  still 
fire  and  animation,  but  the  tone  becomes  graduaUy  more 
prosaic  As  the  feverish  restlessness  subsides,  the  periods 
are  drawn  out,  and  the  revelations  as  a  whole  become 
longer.  The  truth  of  the  new  doctrine  is  proved  by  accu- 
mulated instances  of  Qod's  working  in  nature  and  in 
history;  the  objections  of  opponents,  whether  advanced 
in  good  faith  or  in  jest,  are  controverted  by  argupients; 
but  the  demonstration  is  often  confused  or  even  weak. 
The  histories  of  the  earlier  prophets,  which  had  occasion- 
ally been  briefly  touched  on  in  the  first  period,  are  now 
related,  sometimes  at  great  length.  On  the  whole,  the 
charm  of  the  style  is  pasidng  away. 

There  is  one  piece  of  the  Koran,  belonging  to  the  begin- 
ning of  this  period,  if  not  to  the  dose  of  the  former,  which 
claims  particular  notice.    This  ia  L.  the  Lord's  Prayer  of 


the  Moslems,  and  beyond  dispute  ihe  gem  of  the  Koian. 
The  words  of  this  stira,  which  is  known  as  cd-fdtiha  ("  the 
opening  one^)  are  as  follows  : — 

(1)  In  th«  nam*  of  God,  the  companionate  compassioner.  (2) 
Praise  be  [literaUy  "is"]  to  God.  the  Lord  of  the  vorlda,  (3)  tiie 
compassionate  compassioner,  (4)  the  SoTeroign  of  the  day  of 
Judgment  (5)  Thee  do  ve  worship  and  of  Thee  do  we  beg  assist- 
ance. (6)  Direct  ns  in  the  right  way  ;  (7)  in  the  way  of  those  to 
whom  Thoa  hast  been  gradoni^  on  whom  there  is  no  wrath,  and 
who  go  not  astray. 

The  thoughts  are  so  simple  as  to  need  no  explqjiafion ; 
and  yet  the  prayer  is  full  of  meaning.  It  is  true  that 
there  is  not  a  single  original  idea  of  Mohammed's  in-  it. 
Several  words  and  turns  of  expression  are  borrowed  directly 
from  the  Jews,  in  particular  the  designation  of  Qod  as  t^a 
"Compassioner,"  Rahmdn,  This  is  simply  the  Jewish 
Bahmdndf  which  was  a  favourite  name  for  Qod  in  the 
Talmudic  period.  Mohammed  seems  for  a  while  to  have 
entertained  the  thought  of  adopting  al-Rahmdn  as  a  proper 
name  of  Ood,  in  place  of  Alldh^  which  was  already  used  by 
the  heathens.^  This  purpose  he  ultimately  relinquished, 
but  it  is  just  in  the  siiras  of  the  second  period  that  the  use 
of  Rahmdn  is  specially  frequent  It  was  probably  in  the 
first  siira  also  that  Mohammed  first  introduced  the  formula, 
^  In  the  name  of.  God,"  etc.  It  is  to  be  resetted  that  this 
prayer  must  lose  its  effect  through  too  frequent  use,  for 
every  Moslem  who  says  his  five  prayers  regularly — as  the 
most  of  them  do— repeats  it  not  less  than  twenty  times 
a  day. 

The  Sliras  of  the  third  Meccan  period,  which  form  a 
pretty  large  part  of  our  present  Koran,  f^re  almost  entirely 
prosaic  Some  of  the  revelations  are  of  considerable 
extent,  and  the  single  verses  also  are  much  longer  than 
in  the  older  stints.  Only  now  and  then  a  gleam  of  poetic 
power  flashes  out  A  sermoniring  tone  predominates. 
The  sfiras  are  very  edifying  for  one  who  is  already  recon- 
ciled to  their  import,  but  to  us  at  least  they  do  not  seem 
very  well  fitted  to  carry  conviction  to  the  minds  of  unbe- 
lievers. That  impression,  however,  is  not  correct,  for  in 
reality  the  demonstrations  of  these  longer  Meccan  stiras 
appear  to  have  been  peculiarly  influential  for  the  propaga- 
tion of  Islam.  Mohammed's  mission  was  not  to  Europeans, 
but  to  a  people.who,  though  quick-witted  and  receptive,  were 
not  accustomed  to  logical  thinking,  while  they  had  out- 
grown their  ancient  religion. 

When  we  reach  the  Medina  period  it  become^  as  has 
been  indicated,  much  easier  to  understand  the  revelations 
in  their  historical  relations,  since  our  knowledge  of  the 
history  of  Mohammed  in  Medina  is  tolerably  compleiel 
In  many  cases  the  historical  occasion  is  perfectly  dear, 
in  others  we  can  at  least  recognize  the  general  situation 
from  which  they  arose,  and  thus  approximatdy  fix  their 
time.  There  still  remains,  however,  a  remnan^  of  which 
we  can  only  say  that  it  bdongs  to  Medina. 

The  style  of  this  period  bears  a  pretty  dose  resemblance 
to  that  6i  the  latest  Meccan  period.  It  is  for  the  most 
part  pure  prose,  enriched  by  occasional  rhetorical  embellish- 
ments. Yet  even  here  there  are  many  bright  and  impres- 
sive passages,  especially  in  those  sections  which  may  be 
regarded  as  proclamations  to  the  army  of  the  faithful  For 
the  Modems,  Mohammed  has  many  different  messages.  At 
one  time  it  is  a  summons  to  do  battle  for  the  faith ;  at 
another,  a  series  of  reflexions  on  recently  experienced  success 
or  misfortune,  or  a  rebuke  for  their  weak  faith ;  or  an  ex- 
hortation to  virtue,  and  so  on.  He  often  addresses  himself 
to  the  "  doubters,"  some  of  whom  vacillate  between  faith 
and  unbelief,  others  make  a  pretence  of  faith,  while  others 


>  Binoe  in  Arabio  also  the  root  ^j  signifies  "  to  hsTe  pit^,"  the 
Arabs  mxal^  hare  st  once  percelvid  tb«  force  of  the  new  name. 
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scttoelj  taile  tihe  tronble  even  to  do  that  Thej  are  no 
conaolidated  party,  but  to  Mohammed  they  are  all  equally 
vexatioiiB,  tecaiiM,  as  booh  aa  danger  haa  to  be  enoountered, 
or  a  ooQtribatiou  ia  levied,  they  all  alike  fall  a^nay^  .  Hiere 
nrc.  treqnent  outbaratB^  ever  increaaiag  in  bittemeaa^  ligainat 
tb«  Jqiwb,  who  irere  Teiy  nnmeroua  in  Medina  and  ita 
neighbonrhood  whon  Mohammed  aniyed.  &e  haa  much 
leaa  to  aay  againat  the  Chnatiaoa,  with  whom  he  never 
came  cLoeely  in  contact ;  and  aa  fbr  the  idolatera,  there  waa 
little  oooaaion  in  Medina  to  hate  many  worda  with  them. 
A  part  of  the  Medina  piecea  oonaiata  of  formal  lawa  belong- 
ing to  the  ceremonial,  civil,  and  criminal  codea ;  or  directiona 
aboat  certain  temporary  complicationa.'  Hie  moat  objeo- 
tioDabliB-  parte  of  the  whole  Koran  are  thoae  which  treat  of 
Mohammed'a  xelationa  with  women.  The  lawa  and  regula- 
tiooa  were  generally  yery  ooneiae  revelatioAa,  but  moat  of 
them  have  been  amalgamated  with  other  piecea  of  aimilar 
or  diaaimilar  import^  and  are  now  found  in  very  long  atir^a. 
•Bach  ia  an  imperfect  aketch  of  the  compoaition  and  the 
internal  hiatory  of  the  Koran^  bat  it  ia  probably  aufficient 
to  ahow  that  the  book  ii  a  very  heterogeneoua  collection. 
If  only  thoae  paaaagea  had  been  preaerved  which  had  a 
permanent  value  for  the  theology,  the  ethica,  or  the  juria- 
prudehce  of  the  Moalema,  a  few  fragmenta  would  have  been 
ampler  aufficient  Fortunaibly  for  knowledge,  reapect  for 
tho  aacredneaa  of  the  letter  haa  led  to  the  collection  of  all 
the  revelationa  that  could  poaaibly  be  collected, — ^the  "  abnv- 
gating"  along  with  the  "abrogated,"  paaaagea  referring  to 
paaai^g  circumatancea  aa  well  aa  thbae  of  laating  importance. 
Every  one  who  iakea  up  the  bgok  in  the  proper  religioua 
franle  of  mind,  like  moat  of  the  Mo&lema,  reada  piecea 
directed  agalnat  long-obaolete  abaurd  cuatoma  of  Mecca 
juat  aa  devoutly  aa  the  weightieat  moral  pvecepta, — ^perhapa 
even  more  devoutly,  becauae  he  doea  not  underatand  them 
ao  well 

At  the  h«ad  of  twentj-^lne  of  the  J^ru  stand  certain  Initial 
letten,  fTom  which  no  dear  aenae  can  be  obtained  Thue,  before 
iL  fit  xzxi.  m\i.  we  And  J |  {Alf^  Zdm  Mlm),  before  zL-zlvi 

^  {^d  JAai).    KSldeke  at  one  time  soggested  that  theee  initi^ 

did  not  belong  to  Mohammed'e  text,  bnt  miffht  be  the  monograma 
of  poeaeaeors  of -codioea,  wUcIl  through  neffUffence  on  the^Dart  of 
the  editors,  were  inoorporatea  in  the  iinu  wrm  of  the  Koran; 
he  pow  deema  it  more  probable  that  they  are  to  be  traced  to  the 
Prophjrt  himaelf,  aa  Sprenffer,  Loth,  and  othera  aappoee.  One  can- 
not indeed  adnuit  the  trutn  of  Loth'a  atatemeht  that  in  the  proper 
riing  worda  of  theae  cdraa  we  maj  generallv  find  an  allnaion  to 
aooompan  jing  initiala  ;  bnt  it  can  eoarcely  be  accidental  that 
the  llrst  rerae  of  the  great  n^jority  of  them  (in  iii  it  ia  the  aeoond 
rerae)  oontaina  the  word  "  book,  *'  "  revelation, "  or  aome  eqniralent 
Ihay  woally  begin  with:  "TUa  ia  the  book,"  or  "Sevelation 
('down  aending  J  of  the  book,**  or  aomething  aimllar.  Of  a^raa 
which  commence  in  thia  waj  only  a  few  (xriiL  xdv.  xxv.  xxrix.) 
want  the  initials,  while  only  zzix.  and  xn.  have  the  initiala  and 
begin  diiferenfly.  Theee  few  ezceptiona  may  easQy  have  proceeded 
frmn  ancient  oomptions  ;  at  all  events  they  cannot  nentralise  the 
evidence  of  the  greater  number.  Mohammed  Seema  to  have  meant 
theee  letters  for  a  mystic  Reference  to  the  archetypal  text  in  heaven. 
To  a  man  who  regarded  the  art  of  writing;  of  whicn  at  the  best  he  had 
bat  a  slight  knowledge,  as  something  snpematnral,  and  who  lived 
amongst  illiterate  people,  an  A  B  C  may  well  have  seemed  more  si«- 
nifloant  than  to  ns  who  have  been  initiated  into  the  mysteries  of  this 
art  from  oar 'Childhood.  The  Prophet  himself  can  hardly  have 
attached  an  v  particalar  meaning  to  these  symbols  :  they  served  their 
parpose  if  tney  oonreyed  aft  impression  of  solemnity  and  enigmatical 
obscnrity.  In  hct^  the  Koran  admits  that  it  contains  many  thinas 
which  neither  can  he^  nor  were  intended  to  be,  ondeistood  (iiL  5). 
To  regard  theee  letters  as  ciphers  is  a  precarioos  hypothesis,  for  the 
simple  reason  that  autography  ii  not  to  be  lookea  for  in  the  very 
'~*  *»—»-*       1*.  ¥  *i  M    n     s_t        ^'^ B moltipli- 

hplaosible 
hether  by 

Moelem  eoholsrs  or  by  Earopeans,  have  led  to  oonvinoina  resolts. 
This  remark  applies  even  to  the  ingenioos  ooigectare  of  Bprenger, 
that  the  letters  ^M^^  (JT^y  J»  Fl  'Jim  ^dd^  before  xix,  (whJeh 
treats  of  John  and  Jssos,  and,  according  to  tnditioiL  was  sent 
to  the  Hiristiiti  king  of  Abyssinia)  stand  for  JuiSt  Jftmatmui 


■Rtx  Judmorum.  Bprenger  arrives  at  tills  explaaatioii  tff%rmf 
artificial  method ;  and  baaides,  Mohammed  was  not  so  slm|ds  ss4bi 
Moslem  traditionalists,  who  imagined  that  the  AVysslnisns  ceali 
read  a  piece  of  the  Arabic  Koran.  It  nesd  hardly  be  said  that  dn 
Mdslems  have  from  of  old  applied  themselves  with  grsat  aesidnitj  to 
the  decipherment' of  these  initials,  and  have  sometimee  found ^ 
deepest  mysteries  in  them.  Gknerallv,  however,  they  are  ooDtest 
witn  the  prndent  conclusion,  that  God  alone  knows  the  mesning  of 
thsse  letters. 

When  Mohi^mmed  died,  the  aeparate  piecea  of  the  Konn, 
notwithatanding  their  theoretical  aacredneaa,  eziatad  only 
in  acattered  copiea ;  they  were  conaequently  in  gre4Fdaiigv 
of  being  partially  or  entirely  deatroyed.  Many  Moalema 
knew  li^ge  portiona  by  hearty  but  certainly  no  one  knew 
Uie  whole ;  and  a  merely  oral  propagation  would  have  kft 
the  door  open  to  ail  kinda  of  deliberate  and  inadvertent 
alterationa.  Mohammed  himaelf  had  never  thought  of  an 
authentic  collection  of  hia  revelationa;  he  waa  uaually 
concerned  only  with  the  object  of  the  moment^  and  the  idea 
that  the  revelationa  would  be  deatroyed  unleaa  lA  made  pro- 
viaion  fot  their  aafe  preaervation,  did  not  enter  lua  mind. 
A  man  deatitute  of  literazy  cult^  haa  aome  difficulty  hi 
anticipating  the.  fate  of  intellectual  producta.  But  now, 
after  the  death  of  the  Prophet^  moat  of  the  Araba  revolted 
agaitiat  hia  auoceaaor,  and  had  to  be  reduced  to  aubnuaaiaa 
by  force.  Eapecially  aanguinary  waa  the  contest  against 
the  prophet  Maalama  (Mubarrad,  KdmU  443,  5),  an  imi- 
tator of  Mohammed,  commonly  known  by  the  deriaiva 
diminutive  Moaailima.  At  that  time  (a.d.  63S)  many 
of  the  moat  devoted  Moalema  fell,  the  very  men  who  knew 
moat  Koran  piecea  by  heartw  *Omar  tben  began  to  fear 
that  the  Koran  might  be  entirely  foTrgotten,  and  he  induced 
the  OBkliph  Abiibekr  to  undertakia  the  collection  of  all  its 
parte.  The  Oaliph  laid  the  dufy  on  Zaid,  the  aon  of 
Thibit^  a  native  of  Medina,  then  about  twenty-two  yean  of 
age,  who  had  often  acted  aa  amanuepaiB  to  the  Rophet, 
in  whoae  aervice  he  ia  even  aaid  to  have  learned  the  Jewiah 
lettera.  The  account  of  thia  collection,  of  theKoianhaa 
reached  ua  in  aeveral  aubatantially  identical  forma,,  and 
goea  back  to  Zaid  himaelf »  AccorcUng  to  it^  he  collected 
the  revelationa  from  copiea  written  on  flat  atonea,  piecea  of 
leather,  ribr  of  palm-leavea  (not  palm-leavea  themaelvea), 
and  auch-like  materia],  but  chiefly  "from  the  breaata  of 
men,"  %,e,  from  their  memory.  From  theae  he  wrote  a 
fair  copy,  which  hA  gave  to  Abiibekr,  from  whom  it  came 
to  hia  Bucceaaor  X)inar,  who  again  bequeathed  it  to  lua 
daughter  Qafaa,  one  of  the  widows  of  the  IVophet  flua 
-redaction,  commonly  called  nXr^olyof  (''the  leaves"),  had 
from  the  firat  no  canonical  authority;  and  ita  internal 
arrangement  can  only  be  cbig^ctnred. 

^e  Moalema  were  aa  far  aa-ever  from  posaeaaing  a  oni- 
form  text  of  the  Koran.  The  braveat  of  their  wajrion 
aometimea  knew  deplorably  little  about  it;  diatinction  on  <M 
field  they  cheerfully  accorded  to  pioua  men  like  Ibn  Maa*t^ 
It  waa  inevitable^  however,  thkt  diacrepandea  ahould  emerge 
between  the  tezta  of  profeaaed  acholan,  and  aa  theae  men  in 
their  aeveral'  localitiea  were  authoritiea  on  the  reading  of 
the  Koran,  quarrela  began  to  break  out  between  the  leviea 
from  different  districta  about  the  true  form  of  the  aacred 
book.  During  a  campaign  in  a.h.  30  (i..d.  660-1),  Ho- 
dhaifa,  the  victor  in  the  great  and  deciaive  battle  of  Nehi* 
wand — ^which  waa  to  the  empire  of  the  SAaAnida  what 
Gaugamela  waa  to  that  of  the  Achaemenidaa-— -perceived  that 
auch  diaputea  might  become  dangeroua,  and  therefore  urged 
on  the  OEdiph  *Othmin  the  neceaaity  for  a  univeraally  bind- 
ing text.  The  matter  waa  entroated  to  Zaid,  who  had  made 
thQ  former  collection,  with  three  leading  ^oraiahitea. 
Theae  brought  together  aa  many  copiea  aa  they  could  lay 
their  handa  on^  and  prepared  an  edition  which  waa  to  U 
canonical  for  all  Moalema.  To  .prevent  any  further  dia- 
putea, the^  .bhmed  all  the  other-  oodicea  txospt  that  cf 
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}J^^^  wldcb,  however,  wae  aoon  af terwarde  destroyed  by 
HerwAo*  the^gOTemor  of  Mediniu  The  destmction  of  the 
earlier  oodicee  -was  an  irreparable  lose  to  criticism ;  but,  for 
the  eesentiaUy  political  object  of  putting  an  end.  to  con- 
troYersies  by  admitting  only  one  form  of  tiie  common  book 
^  religion  and  of  law,  this  measure  was  necessary. 

'Th»  renlt  of  these  labours  is-  in  our  hands ;  as  to  how 
(Ley  were  conducted  we  haye  no  trustworthy  information, 
t^Miition  being  here  too  much  under  the  influence  of  dog- 
matio  presuppositions.  The  critical  methods  of  a  modem 
■dentifio  commission  will  not  be  expected  of  an  age  wheo, 
the  highest  literary  education  for  an  Arab  coninsted  in 
ability  to  read  and  write.  It  now  seenft  to.  me  highly 
probable  that  this  second  redaction  took  this  simple  form : 
Zaid  read  off  from  the  codex  which  he  had  preyiously 
written,  and  his  associates,  simultaneously  or  snccessiYely, 
wrote  one  copy  each  to  his  dictation.  It  certainly  cannot 
have  been  by  chance  that,  according  to  sure  tradition,  they 
wrote  exactly  four  copies.  Be  that  ae  it  may,  it  is  impoe- 
■ible  now  to  distinguish  in  the  present  form  of  the  Ixwk 
what  belongs  to  the  first  redaction  from  what  is  due  to 
the  second. 

In  the  arrangement  of  the  separate  sections,  a  classifica- 
tion according  to  contents  was  impracticable  because  of  the 
▼ariety  of  subjects  often  dealt  witii  in  one  v&ra.  A  chroto- 
loipcal  irrangement  was  out  of  the  question,  because  the 
ehronology  of  the  older  pieces  must  have  been  imperfectly 
known,  and  because  in  some  cases  passages  of  different 
dates  had  been  joined  together.  Indeed,  systematic  prin- 
dp1<»  of  tins  land  were  altogether  disregarded  at  that 
period.  The  pieces  wer^  accordingly  arranged  in  indiscri- 
minate order,  the  only  rule  observed  being  to  place  the 
long  s6ras  first  and  the  shorter  towards  the  end,  and  even 
that  was  far  from  strictly  adhered  ta  The  short  opening 
sura  is  so  placed  on  account  .of  its  superiority  to  the  rest, 
and  two  magical  f ormul»  are  kept  for  a  sort  of  protection 
at  the  end;  these  are  the  only  spedal  traces  of  design. 
^Die  combination  of  pieces  of  different  origin  may  proceed 
partly  from  the  possesses  of  the  codices  from  which  Zaid 
compiled  Ins  first  complete  copy,  partly  from  Zaid  himself. 
Th»  individual  s^ras  are  separated  amply  by  the  super- 
scription— **  In  the  name  of  Qod,  the  compassionate  Com- 
passioner,*  which  is  wanting  only  in  the  ninth.  The 
additional  headings  found  in  our  texts  (the  name  of  the 
86r%  the  number  of  verses^  etc.)  were  not  in  the  original 
oodices^  and  form  no  integral  peurt  of  the  Koran. 

It  is  said  that  *OthmAn  directed  Zaid  and  his  associates, 
In  eases  of  disagreement,  to  follow  the  ^oraish  dialect ; 
but,  thou£^  well  attested,  this  account  can  scarcely  be 
correct  The  extremely  primitive  writing  of  those  days 
was  quite  incapable  of  rendering  such  minute  differences 
as  can  have  existed  betwee^  the  pronunciation  of  Mecca 
and  that  of  Medina. 

XHhmAn's  Koran  was  not  complete.  Some  passages  are 
evidently  fragmentary ;  and  a  few  detached  pieces  are  still 
extant  which  were  originally  parts  of  the  Koran,  although 
they  have  been  omitted  by  2kud.  Amopgst  these  are  some 
which  there  is  no  reason  to  suppose  Mohammed  desired  to 
suppress.  Zaid  may  easily  have  overlooked  a  few  stray 
fxlgmwtB,  but  that  he  purposely  omitted  anything  whidii 
he  believed  to  belong  to  Ihe  Koran  is  very  unlikely.  It 
has  been  coigectured  that  in  deference  to  his  superiors  he 
kept  out  of  ihe  book  the  names  of  Mohammed's  enemies, 
if  they  or  their  families  came  afterwards  to  be  respected. 
But  it  must  be  remembered  that  it  was  never  Mohammed's 
practice  to  refer  explicitly  to  contemporary  persons  and 
aflbirs  in  the  Koran.  Only  a  single  friend,  jus  adopted 
son  Zaid  (xxxiii  37),  and  a  single  enemy,  his  uncle  AbtH 
Lshab  (cxi)— and  these  for  very  special  reasona— -are  men- 
tioned by  name;  and  the  name  of  the  latter  has  b^ei}  Ui\ 


in  the  Koran  with'a'f eatful  corse  annexed  to  ili  althoogh 
his  son  hibd  embraced  Islam  before  the  death  of  Mohammed. 
So^  on  the  oth^  hand,  there  is  no  single  verse  or  dauae 
which  can  be  plausibly  made  out  to  be  an  interpoktun  by 
Zaid  at  the  instance  of  Abiibekr, 'Omar,  or  XHhmAn.  m^ 
clerical  errors  there  may  have  been,  but  the  Koran  of 
'Othmin  contains  none  but  genuine  elementSi — thoqgh 
sometimes  in  very  strange  order. 

Of  the  four  exemplars  of  *Othmin's  Koran,  oaae  was  kept 
in  Medina,  and  one  was  sent  to  each  of  the  three  metro- 
politan cities^  Cala»  Basra,  and  Damaseoa.  It  can  still  he 
pretty  clearly  shown  in  detail  that  these  four  oodioes 
deviated  from  one  another  in  points  of  orthography,  in  the 
insertion  or  omission  of  a  tM  ("and^  and  soch-like 
minutin;  but  these  variations  nowhere  albet  the  sense. 
All  later  manuscripts  are  derived  from  these  four  originals. 

At  the  same  time,  the  other  forms  of  the  Koran  did 
not  at  once  become  extinct.  In  particolar  we  have 
some  information  about  the  codex  of  Obey.  If  the 
list  which  gives  the  order  of  its  stkras  is  correct^  it  most 
have  contained  substantially  the  same  materials  as  our  text ; 
in  that  case  Obey  must  have  used  the  original  coDectioo 
of  Zaid.  The  same  is  true  of  the  oodex  ^  Ibn  Mas*Ad, 
of  which  we  have  also  a  catalogue.  It  ^ipears  that  the 
principle  of  putting  the  longer  stlras  before  the  shorter  was 
more  consistently  carried  out  by  him  than  by  Zaid.  He 
omits  L  and  the  magical  formulas  of  cxiiL  cxi^.  Obay, 
on  the  other  hand,  had  embodied  two  additional  abort 
prayers,  which  we  may  regard  as  Mohammed's.  One 
can  easily  understand  that  diSSTerences  of  opinion  may  have 
existed  as  ia  whether  and  how  far  f ormuhuies  of  this  kind 
belonged  to  the  Koran.  Some  of  the  diveigent  leadingB 
of  both  these  texts  have  been  preserved,  as  well  as  a  con- 
siderable number  of  other  ancient  variantsw  Most  of  them 
are  decidedly  inferior  to  the  received  reading^  bat  some 
are  quite  as  good,  and  a  few  deserve  preference. 

The  only  man  vriio  appean  to  have  seriously  opposed 
the  general  introduction  A  *OthinAn's  text  is  Tba  MasMd. 
He  was  one  of  th6  oldest  disciples  of  the  IVophet^  and  had 
often  rendered  him  personal  service;  but  he  was  a  man  of 
contracted  -^ews,  although  he  is  one  of  the  piUan  of  Mos- 
lem theology.  His  opposition  had  no  effect  Now  wbfia 
we  consider  that  at  that  time  thero  were  many  Moslems 
who  had  heard  the  Koran  from  the  mouth  of  the  Bcophet^ 
that  other  measures  of  the  imbecile  *OthmAn  met  with 
the  most  Tehement  resistance  on  the  part  of  the  bigoted 
champions  of  the  laitfc,  that  these  were  still  further  indited 
against  him  by  some  of  his  ambitious  old  comrades  until 
at  last  they  murdered  him,  and  finally  that  in  the  civil 
wan  after  his  death  the  several  parties  were  ^ad  of  any 
pretext  for  branding  their  opponents  as  infidels; — ^when 
we  consider  all  this,  we  must  regard  it  as  a  strong  testi- 
mony in  favour  of  KHhmin's  Koran  that  no  party,  not 
isvenithat  of  *Ali,  found  fault  with  his  conduct  in  this 
matter,  or  repudiated  the  text  formed  by  Zaid,  who'  was 
one  of  the  most  devoted  adherents  of  "Othmto  and  his 
family. 

Bat  this  redabtion  is  not  the  oIom  of  the  teztnal  history  of  the 
Eonn.  The  endent  Arahio  alphabet  was  very  imperfect :  it  not 
only  wanted  marka  for  the  short,  and  in  part  even  tor  tne  long 
vowels,  bfat  it  often  expressed  sereral  consonants  hy  the  same  sign. 
Hence  there  were  many  words  which  ootdd  be  read  in  very  different 
ways.  This  variety  of  possible  readings  was  at  first  very  great,  and 
many  readers  seem  to  have  aotoally  made  it  their  object  to  disoover 
pronnnoiations  which  were  neWj^provided  they  wore  at  all  appro- 
priate to  the  ambigooos  text  There  was  also  a'dialeotio  lioemM  in 
grammatical  forms,  which  had  not  as  yet  been  greativ  restrieted. 
An  effort  was  made  by  many  to  eetabliui  a  more  refined  pcohnnda- 
tion  for  the  Koran  'mn  was  nsoal  in  common  life  or  m  seonbv 
litemtnra.  Tbe  varions  schools  of  "  readers  **  differed  very  widely 
from  one  another ;  althon^  for  the  moet  part  there  was  no  im- 
portaat  diveiysoce  pa  t»  tb^  mH  «Cvwdy  ^Inr^f  tJw»  gm**- 
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ally  roM  to  ipecial  authority,  and  the  rest  aiiappoaroJ.  Soron 
readen  are  generally  reckoued  chief  authoiities,  but  for  piacti^ 
purpOMS  thu  Dumoer  waa  continually  rcdncod  in  prooeaa  ot*  time  ; 
BO  tEatat  pnaant  only  two  ••reading-atvlcs"  are  m  actual  uae,— 
the  common  atyle  of  Hafa,  and  that  of  Ndfi',  which  preraila  in 
Africa  to  Uie  weat  of  Kgypt  There  ia,  however,  a  very  comprehen- 
Eive  maasoretic  literature  m  which  a  number  of  other  atylos  are  ludi- 
catcd.  The  invention  of  vowel-signa,  of  diacritic  pointa  to  dia- 
tingniah  aimilarly  fonne<l  oonaonanta.  and  of  other  orthographic 
eicna,  aoon  put  a  atop  to  arbitrary  coiyecturos  on  the  part  of  the 
readera.  Many  zealots  olflectod  to  the  introduction  of  these  inno- 
vationa  in  the  sacred  text,  but  theological  consistency  had  to  yield 
to  practical  necessity.  In  accurate  codices,  indeed,  all  such  addi- 
tiona,  aa  well  as  the  titles  of  the  si\fa.  etc,  are  written  In  coloured 
ink,  while  the  black  characters  profess  to  represent  exactly  the 
original  of  'Othmin.  But  there  ia  probably  no  copy  quite  faithful 
in  thii  respect 

In  European  libraries,  besides  innumerable  modem  mannaoripts 
of  the  Koran,  there  are  also  codices,  or  fragments,  of  high  anti- 
qnity,'some  of  them  probably  dating  from  the  Ist  century  of  the 
Flight  For  the  restoration  of  the  text,  however,  the  works  of 
ancient  scholars  on  its  readings  and  modea  of  wilting  are  mora 
imporUnt  than  the  mannacriuta ;  which,  however  elenntly  they 
may  bo  written  and  omamente<L  proceed  fh>m  irreaponaible  copyiata. 
The  original,  written  by  'Othmin  himself,  has  indeed  been  exhibited 
ia  varioua  parte  of  the  Mohammedan  world.  The  library  of  the 
India  Office  contaiiu  one  snch  manuscript,  bearing  the  aubacription  : 
"  Written  by  'Othmin  the  son  of  'Affdn."  Theae,  of  course,  are 
barefaced  forgeriea,  although  of  very  ancient  date ;  so  ara  those 
which  profess  to  be  from  the  hand  of  'Ali,  one  of  which  is  proaerved 
in  the  same  library.  In  reoent  timea  tiie  Koran  has  been  oflen 
printed  and  lithographed,  both  in  the  Elaat  and  the  Weat 

Shortly  after  Honammed'a  death  certain  individuals  applied 
themselves  to  the  exposition  of  the  Koran.  Much  of  it  was  obaoora 
from  the  beginnings  other  sections  were  unintelligible  apart  fix>m 
a  knowledge  of  the  circumstancea  of  their  origin.  Unfortonately, 
those  who  took  possession  of  this  field  were  not  very  hononnbla. 
Ibn  'Abb&s^  a  cousin  of  Mohammed's,  and  the  chief  aonroe  of  the 
traditional  exageaia  of  the  Koran,  has,  on  theological  an<^  other 
grounds,  CiTsn  currency  to*  a  number  of  falaehoods ;  and  at  leaat 
some  of  uis  pupils  have  emulated  his  example.  Theae  earliest 
expositions  dealt  more  with  the  sense  and  connexion  of  whole 
versea  than  with  the  separate  wordau  Afterwards,  aa  tha  know- 
ledge  of  the  old  language  declined,  and  tha  study  of  philology 
arose,  more  attention  besan  to  be^  paid  to  the  explanation,  of 
vocablea.'  A  good  many  fragmentt^of  thia  older  theological  and 
philolagieai  ex^geais  have  sorvived  from  the  first  two  oentnriea  of 
the  Flight,  although  we  have  no  complete  commentary  of  this 
period.  Moat  of  the  expositorv  material  will  perhapa  be  found  in 
the  vexT  large  commentary  of  the  odebrated  7»»i{  (a:i>*  830-928), 
of  which  an  almost  complete  copy  is  in  the  Viceregal  library  at' 
Cairo.  Another  very  famous  commentary  is  that  of  Zamakhanarf 
(A.]>.  1076-1144),  edited  by  Kaasan-Lees,  Odeutta,  1850  ;  but  thia 
schohff,  with  his  great  insist  and  still  grsater  subtlety,  ia  too 


I  apt  to  read  his  own  schol^vti';  idena  into  the  Konn.  The  Ikvoorfti 
commcutary  c^  haidiwf  {ob.  a.d.  128d),  edited  by  Fleiach«r, 
Leipdc,  1846-1848,  is  little  more  than  au  aorldgmeut  ot  Zvnakh- 
shari'a.  Thousands  of  commentaries  on  the  Koran,  some  of  them  of 
prodigious  size,  have  been  written  bv  Moslems  ;  and  even  the  nuuiber 
of  thoao  atill  extant  in  manuscript  is  by  no  mc%hii  stnalL  A  Ithou^ 
theae  works  all  contain  much  that  ia  nselesa  or  iklse,  yet  they  are 
invaluable  aide  to  our  understanding  of  the  sacred  book.  An  vn- 
biaaaed  European  can,  no  doubt,  aee  many  thinga  at  a  glanco  mora 
dearly  than  a  good  Moslem  who  ia  nnder  the  iimueuce  of  religious 

{>rejudico  ;  but  we  should  still  be  helpless  without  Uie  exegetical 
iterature  of  the  Mohammedana.  Nevertheleas,  a  great  deal  reniaina 
to  be  accomplished  by  European  acholarship  for  the  correct  inter- 
pretation of  the  Koran.  We  want,  for  example,  an  exkanative 
chuaification  and  discussion  of  all  the  Jewiah  elementa  in  the 
Koran :  a  praiaewonhy  beginning  faaa  already  been  mtfde  in 
Geiger'a  youthful  eaaay :  Jrtu  hat  IfnhotPti  au$  dem  Judtntkum 
nt{/geHomm€Ht  (Bonn,  1833).  We  want  especially  a  thorough 
oommentarv,  executed  with  tha  methoda  and  resoulcea  of  modem 
acience.  ifo  European  language,  it  would  seem,  can  even  boast 
of  a  tranalation  which  completely  satisfies  modem  requirementsi 
The  beat  are  in  Engliah :  where  we  hava  the  eztremdy  pan- 
phrastio,  but  for  ita  time  admirable  tranalation  of  Sale  (repeatedly 
printed),  that  of  Rodwell  (186U  which  aeeka  to  ^va  the  pieoea  in 
chronological  order,  and  tnat  ox  Palmer  (1880)y  who  wiaely  foUowa 
the  traditional  arran^menta.  The  introduction  wAioh  acoompaaiea 
Palmer*a  tranalation  la  not  in  all  respects  abreast  of  the  most  recent 
scholarahip.  OonaideraUe  extracta  from  tho  Konm  are  wall  trana- 
lated  in  E.  W.  Lane*a  SeUeUcMfrcm  thi  ITur-dn. 

Beddea  commentariea  on  the  whole  Koran,  or  on  apedal  parts 
and  topica,  the  Modema  possaas  a  whohs  literatnrs  bearing  on  their 


aaered  book.  There  are  wo|!ks  on  the  apdling  and  light  pRmaa- 
ciAtion  of  the  Koran,  works  on  the  beanty  of  ita  language,  on  the 
nnmber  of  ita  verses,  words  and  letters^  eto. ;  nay,  there  are  eren 
worka  which  would  nowadava  be  called  "historied  and  critical 
introductiona.'*  Moroover,  tae  origin  of  AraUe  philology  is  inti- 
matdv  connected  with  the  redtation  and  exegesis  uf  Uie  Kona. 
To  exnibit  the  importance  of  the  sacred  book  for  the  whole  mental 
life  of  the  Modema  would  be  aimply  to  write  the  history  of  t^t 
life  itself;  for  there  Is  no  department  in  which  its  sU-perradUig^ 
but  unfortunately  not  dways  adntary  inflnenoe  haa  not  been  fdt. 

The  unbounded  lereoenoe  of  the  Modema  fbr  the  Koran  reaches 
its  dimaz  in  the  dogma  that  thia  book,  aa  the  divine  word,  Ic 
thought,  ia'  immanent  in  Grod,  and  oonaeouently  eternal  and  im- 
ctmU/L  That  do^ma  haa  been  aoosptedby  almost  all  Mohammedans 
since  the  beginning  of  the  8d  oentury.  Borne  theologiana  did 
indeed  protest  aninst  it  with  great  energy ;  it  waa  in  fact  too  pre- 
posterous to  dedare  that  a  book  oompoaed  of  unstable  words  and 
fetter^  and  ftill  of  varianta,  waa  abedntdy  divinei  But  what  ware 
the  distinotiona  and  aophiama  of  the  theoloduia  for,  if  they  could  not 
remove  such  oontndictions,  snd  convict  thmt  opponsnts  of  herasy  I 
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|dvni  by  A  or  a.  1  and  o  napecUvaly. 
Snf^iah  aeholan.  In  tha  tnnacript: 
eqvivalant ;  M  (often  writtan  «h)  la  nearl; 


i  aeholan.  In  tha  tnnacriptlon 
_^_  Jant :  »  (often  writtan  «k)  b  net 
aKMbrn  OreeK  "y*  or  tha  Northombcriaad 


of  oonBonantala  la  aa  tha  (h  In  ttkfa,  A  tha  <&  In  Cka ;  dota  an  put 
irly  tha  Bcottlah  or  Oannaa  A;  * Isadaap  braathtng.  aakkm  pronoo 
i  bur.    In  a  few  aanaa  tha  ooavHittood  tpelUaf  ia  vaa^    la  pro^ 


r  h«rd  lattan  which  hava  no  anet  s^iih 
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MOHL;  Jttlis  (1800-1876),  Orientalist,  iras  born  at 
Stuttgart  25th  October  1800,  and  educated  for  the  Lniheran 
CSrarch  at  Tubingen ;  bat  bis  inclinations  carried  him  from 
theology  through  Hebrew  to  Oriental  stodies,  and  in  1823 
he  betook  himself  to  Paris,  at  that  time  under  De  Sacy 
the  great  European  school  of  Eastern  letters.  He  soon  ac- 
quired reputation,  and  from  1826  to  1833  was  nominally 
professor  at  Ttibingen,  with  permission  to  continue  his 
studies  in  France,  but  he  neyer  entered  on  the  duties  of 
this  office^  Paris  having  become  his  second  home.  In 
1826  he  was  charged  by  the  French  Ctovemment  with  the 
preparation  of  an  edition  of  the  Shdh  Ndnuh^  the  first 
volume  of  which  appeared  in  1838,  while  the  seyenth  and 
last  was  left  unfinished  at  his  death;  in  1844  he  was 
nominated  to  the  Institut,  and  in  1847  he  became  pro- 
fessor of  Persian  at  the  OoU^  de  France.  But  his  know- 
ledge and  interest  extended  to  all  departments  of  Oriental 
learning  and  this  catholicity  of  taste,  united  to  a  singular 
impartiality  of  judgment  and  breadth  of  view,  gave  Um  a 
quite  remarkable  personal  influence  on  the  course  of  East- 
em  learning  in  Fnnce.  The  chief  q>here  of  this  influence 
was  the  fiod^t^  Asiatique^  which  he  served  for  many  years 
as  secretary-adjunct^  as  secretary,  and  finally  as  president 
His  annual  reports  on  Oriental  science,  presented  to  the 
society  from  1840  to  1867,  and  collected  after  his  death  (4th 
January  1876,  at  P^uis)  under  the  title  Yinfftrtept  Ana  dea 
£tude9  Orientale$  (Paris,  1879),  are  an  admirable  history 
of  the  progress  of  Eastern  learning  during  these  years,  and 
justify  the  high  esteem  in  which  he  was  held  by  scholars. 

MOHLER,  Johahn  Adam  (1796-1838),  Boman  Catholic 
theologian,  was  born  at  the  village  of  I^^ersheim  in  Wtlr- 
temberg  on  6th  May  1796,  and,  iSter  studying  philosophy 
and  theology  in  the  Lyceum  at  Ellwangen,  enter^  the 
Wilhelmstift  in  the  university  of  TtLbingen  in  1817. 
Ordained  to  the  priesthood  in  1819,  he  was  appointed  to 
a  curacy  at  Biedlingen,  but  speedily  returned  as  ^  repetent  * 
CO  Tflbingen,  where  he  became  privatnlocent  in  1822,  ex- 
traordinary professor  of  theology  in  1826,  and  ordinary  in 
1828.  The  controversies  excited  by  his  Symbclik  (1832) 
proved,  so  unpleasant  that-  in  1836  he  aooepted  a  call  to 
the  university  of  Munich.  In  1838  he  wias  8|>pointed  to 
the  deanery  of  Wdnbuzg^  but  died^  shortly  afterwards 
(12th  April  1838). 

Mtfhitr  mote  dU  BinktU  1m-  «Ur  KirA§  (TtLUngea,  1825) ; 
AOumagim  dtr  Oroam  «.  dL  KUxih*  mitur  Zeit  im  Kampft  m.  d, 
Arianismui  (S  vols.,  ICains,  1827) ;  SymMik,  oder  DartteUung  der 
dogmaiiaeh§%  Q^gonaOtM  dtr  Katkoiihen  u.  PtoUdafUm  nadi  tArvii 
dfrnUiAM  Biktnntniutehri^tm  (Mains,  1882 ;  8th  ed.,  1871-72 ; 
fn^  tnasL  by  J.  Bw  Robertaon,  1848) ;  and  Ntm  Unienuchunffm 
dgr  Lekrg§gtntaim  moiaek^n  dm^  KcUKolihtn  «.  PnUdanU%  (1884). 
His  Gmammau  SchrifUn  u.  A^/kUae  w«ro  edited  by  DttUinger  in 
1880;  hii  PkUroUtgU  by Beithmayr, alM  in  1889 ;  and  a BiograpMt 
\n  WOmar  waa  pabliahed  at  Ratiabon  in  1888.  It  ia  with  the 
JfymboUk  that  hia  name  ia  ohiefly  aawdated ;  the  interest  exeited 
by  it  in  Protestant  eirdea  ia  ahown  by  the  fiict  thai  within  two 
yean  of  its  appeannoe  it  had  elicited  tnree  repliea  of  considerable 
importance,  thoee  namely  of  Banr,  liarheineke,  and  Kitnob.  Bat, 
altnongfa  cbaraoteriaed  l^  abundant  learning  and  Sonteneoa,  aa  well 
aa  by  eonaidflnble  breadth  of  apiritnal  sympatliy,  and.  thna  a  stimula- 
tive and  aoggeative  work,  it  cannot  be  aaid  to  have  been  aooepted 
bv  Oatholica  themaelvea  aa  embodyiog  an  aoenrate  oUeotive  view 
of  the  aotoal  doctrine  of  their  cbnroh.  The  liberal  achool  of 
thooi^t  of  whioh  Mtfhler  waa  a  prominent  exponent  waa  di»- 
ooorafled  in  official  drolea,  while  Proteatanta,  on  the  other  hand, 
compuin  tbat-the  anther  has  fuled  to  graap  tiie  vart  ■^is^^n^ 
of  toe  Reformation  aa  a  creat  movement  in  the  apiritnal  hiatory 
of  mankind,  while  expenoin^  needleai  pdna  on  an  ezpoaition  of 
the  doctrinal  ahortoominfft,  moonaiatenciee,  and  oontradiotiona  of 
the  individnala  who  were  iia  leadeia. 

HOHB,  Kaxl  FanDKicH  (1806-1879X  a  philosopher 
whose  greatest  claims  to  sdentiflo  dirtinotion  are  as  yet^ . 
though  indubitably  only  partially  admitted, '  was  the  son 
ti  A  welUo-do  druggist  m  Coblents,  and  was  bom  4th 
November  1806.  Being  a  delicate  child,  he  received  much 
Pi  his  early  educatioa  at  home^  in  great  part  in  bis  fathw'f 


laboratory.  To  f^  may  be  traced  much  of  the  skill  he 
showed  in  devising  instruments  and  methods  of  analysis 
which  are  still  in  common  use  in  chemical  and  pharmaceu- 
tical laboratories.  At  the  age  of  21  he  studied  chemiatx^ 
under  Omelin,  and,  after  five  years  qpent  in  Heidelberg^ 
Berlin,  and  Bonn,  returned  with  the  degree  of  Fh.D.  to  job 
his  father's  establishment  On  the  death  of  hia  father  in 
1840  he  succeeded  to  the  business,  retiring  from  it  for  scien- 
tific leisure  in  1857.  Serious  pecuniary  losses  led  him  at 
the  age  of  57  to  become  a  privat-docent  in  Bonn,  where  he 
was  soon  after  appointed,  by  the  direct  influence  of  the 
emperor,  extraordinary  professor  of  pharmacy.  ~  In  pri- 
vate and  domestic  life  he  was  a  man  of  singularly  winning 
manners,  intensely  fond  of  music  and  poetry,  for  the  latter 
of  which  hd  showed  wonderful  memory.  But  his  uncom- 
promising spirit — ^perhaps  we  might  even  in  some  cases 
say  his  wiongheadedness — ^in  matters  of  scientific  and  theo- 
logical authority  had  raised  such  a  host  of  enemies  that 
even  royal  influence  could  not  secure  his  further  advance- 
ment. Although  he  stood  at  the  very  head  of  the  scien- 
tific pharmadsts  of  Qermany,-  his  name  was  deliberately 
omitted  from  the  list  of  the  commission  entrusted -wi^ 
the  preparation  of  the  Fharmacopcna  Gervumiea,  Tet 
in  that  work  many  of  his  ideas  and  processes  were  incor- 
porated by  the  very  men  who  had  previously  denounced 
them.     He  died  in  October  1879. 

Mohi'a  beet-known  work-ia  hia  Lehrhtek  d$r  Amniaeh-anal^isGhHi 
Titrintetkode  (1855),  which  haa  already  mn  thron«^  many  editions, 
and  which  waa  specially  commended  by  lieUg.     Hia  improvements 


in  methods  of-  chemical  analysis  oocnpy  a  long  seriee  of  papera 
extending  over  some  fifty  years.  He  dso  pnbluhed  a  nnmoer  of 
physical  papers  on  subjects  sneh  aa  Hail^  8t  I^mo'a  Fire,  Qronnd-iMb 


Ic.,  and'a  cnriona  notice  of  the  earlicBt  mention  of  Oaone.  He 
shows  that  Homer,  on  four  difTerent  occasiona,  mentions  the.  sol- 
phorons  smell  produced  by  lightning,  and  emploTS  the  very  word 
Dom  which  the  name  of  Ozone  waa  long  aftenvmrda  coined.  In 
1868  appeared  hii  OmeMekU  dtr  Bnb,  $lm  O^eiogU  oi/  ntittt 
QruHdlaget  which  haa  obtained  a  wide  ciienlafion. 

Bat  he  will  be  remembered  in  i^tnre  timee  mainly  on  aocoont  of 
a  paper,  Uebar  dit  Jiaiur  d«r  JTdmu,  imblidied  in  1887,  which 
nnJbrtnnately  has  not  yet  appeared  in  fmf  in  an  English  translation. 


The  history  of  thia-pap«r  ia  remarkable.     It  \ 

into  Ponmutorf$  AmnalUn,  and  waa  then  aent  U)*Banmgartner  of 
Vienna,  m  whoso  ZaiUckryft  fkr  Fkutik,  Ac. ,  it  waa  at  onoe  pnbliahed. 
Aa  no  proof-sheets  reached  llohr,  he  concluded  that  his  pspcr  had 
been  lost  or  rejected,  and  contented  himself  with  pubUshing  a  short 
analysis  in  the  AmuUm  dar  FkarmacU,  of  which  he  waa  an  editor. 
Thia  analysis,  it  is  only  lair  to  sav,  though  probaUy  prepared  by  this 
author  himaoli^  civee  a  very  inadequate  i4ea  of  the  scope  and  merit 
of  the  paper.  In  1864  Dr.  Akin  uhearthed  the  paper  from  ths 
forgotten  pa^  of  the  ZaiUekriflf  and  the  author  was  enabled  to 
reprint  it,  with  notee,  while  the  recent  dlaoussiona  aa  to  the  history 
of  Gonaervation  of  Knersy  were  still  being  cariied  on.  Along  witu 
it  he  iMoed  a  number  ofother  papers  of  greatly  inferior  merit 

Unleea  aome  atill  earlier  antnor  should  be  diacovsted,  there  can 
be  no  doubt  that  Mohr  is  to  Im  recognized  as  the  ftiet  to  enunciate 
in  ita  jfenerality  what  we  now  .call  "conservation  of  energy.**  The 
tbeaii  of  hii  pspsr  must  be  stated  in  hii  own  words,—"  Besides 
the  54  known  chemical  elementa,  there  ia  in  the  physical  worid 
one  stfsnt  only,  and  thla  is' called  Kraft  (enerpQrV.^  It  may  appear, 
aocoroing  to  droumatanoea,  aa  motion,  diemiou  affinity,  cohedon, 
electricity,  light,  and  maanetiam;  and  fkom  any  one  of  theee 
forma  it  can  be  tranaformed  into  any  of  the  others^"  Even  now, 
after  nearly  half  a  century  of  rapia  advance  in  adenoe,  it  would 
be  difficult  to  improTO  thia  statement  except  by  inaertin|^  aa  rtgarda 
tranaformation  of  energy,  some«sudi  guarding  expression  sa  "in 
whole  or  in  part"  But  if  Mohr  had  maer^  this,  he  might  have 
had  daima  to  the  '*  dissipation  of  enerCT  "  alao.  3f  ohrt  atartm^point 
been  tne  diacoverj  Ipy  Forbee)  of  the  polarisation 


appears  to  nave  been  tne  discovery  (  ^ 

of  radiant  heat  He  0oea  through  tlu  whole  of  the  tiien  ran«  of 
physica,  pointing  out  ue  explanation  of  each  experimental  result  aa 
a  tranaformation  of  energy,  mentioning  even  the  eleotxlo  currenta 
produced  by  eleotro-magnetio  induction  aa  a  tranafimnatlon  of  the 
energy  required  to  draw  the  coil  from  the'magnet— ode  o^  the  eariier 
methods  need  In  Joule  for  quantitative  determinationa  Hia  nn« 
merical  reeults,  naaed'on  data  quotsd  from  variona  bookay  are^  it  is 


.  *  It  ii  to  be  xemembved  that  even  the  moot  aeoutate  authoritiee  in 
Oermanj— a^  for  faiatance,  Yon  HelnhoKa  hi  his  Jteay  of  1847^nsed 
tfll  ^ta  leesntly  ths  ir^?^»ft  ta  thf  fiBis  of  ita«|yf 


608 


M  O  I  — M  O  L 


tree,  T«7  iBftoonntto ;  fhf  oonrwt  eiMrimontal  determiiuttioiu  ve 
9W  to  Joulftk  But  It  muBt  bo  nmemoered  that  these  specoLationB, 
^^tiif  M  they  were  and  accdnis  (on  the  whole)  u  thej  have  been 
foond  to  be,  required  the  eonfirmation  which  they  reoeived  from  the 
ezpetimental  work  of  Oolding  and  Jonle,  or  from  the  Euaf  of  Yon 
Hdmholti,  whoee  baaii  also  is  whoUy  experimental,  being  the  fact 
^ii^^  •*  parpataal  motion  **  is  recognised  as  unattainable. 

MoSTDavd)  Macbkth  (1798-1861),  the  "Delta"  of 
Bhehnotti  Magatine^  one  of  its  most  popular  contributors 
in  Its  early  days,  was  bom  at  Musselburgh  5th  Januaiy 
1798^  and  was  a  physician  in  active  practice  there  from  his 
niVtili/vwl  to  his  death  (6th  July  .1801).  He  seems  to  have 
been  a  w**^"  of  winning  manners  and  noble  integrity  of 
character,  and  the  intrinsic  value  of  his  poetry  has  been  in 
consequence  somewhat  over-estimated  by  critics  of  repute 
who  eigoyed  his  personal  acquaintance.  He  had  no  inde- 
pendent vein  as  a  writer  of  serious  verse,  and  his  technical 
qualities  as  a  poet  do  not  bear  Examination.  But  his  verses 
were  undoubtedly  popular  with  the  readers  of  the  magazine 
at  the  time.  A  collection  of  them  was  edited  by  Thomas 
Aird  in  1852.  As  a  kindly  humourist  *' Delta"  had  a  more 
original  turn.  His  Autobiography  of  Mantis  Waveh,  pub- 
Ushed  separately  in  1828,  is  a  Scotch  classic  And  some 
of  his  satirical  squibs  on  passing  events  were  written  with 
mat  freshness  and  spirit.  His  OtUiina  of  the  Ancient 
Bittory  of  JMteuM|(18Sl)  evidence  his  industry  and  ver- 
ntality  of  talent.  His  Sketch  of  the  poetical  literature  ef 
the  pad  RaXf  Centwy  (1851)  is  more  remarkable  for  the 
grace  of  ito  rhetorical  ornaments  than  for  depth  or  f resh- 
ness  of  innght. 

MOIB,  OsoRax  (1800-1870X  author  of  the  treatises  on 
**  Poetry  *  and  **  Bomance  *  in  the  seventh  edition  of  the 
Mneyehpmdia  Britannica^  and  bom  at  Aberdeen  in  1800, 
was  an  Edinburgh  lawyer  of  very  varied  acoomplishmenta. 
He  was  appointed  professor  of  rhetoric  in  1835,  professor 
of  Soot»  law.  in  1864  ;  he  had  a  considerable  success  at  the 
Scottish  Bar,  was  successively  sheriff  of  Boss  and  sheriff 
of  Stirlinj^  and  was  a  frequent  contributor  to  Blaekwoode 
liagagim.  Moir  honourably  maintained  the  literary  tradi- 
tions of  Edinburgh  law.  He  was  a  man  of  very  wide 
readings  catiiolie  sympathy,  and  fastidious  taste,  dive  to 
very  various  degrees  and  kinds  of  ezceQenoe  in  literature^ 
but  too  critical  and  hard  to  please  to  do  justice  to  his  own 
wealth  of  ideasL    He  died  in  1870. 

MOISSAC^  chief  town  of  an  arrandissement  in  the 
department  of  ^Tam-et-QaroniM^  France,  is  situated  on  the 
ri^t  bank  of  the  Tarn,  and  on  the  railway  line  from  Bor- 
deaux to  Oette^  1 7  miles  west-north-west  of  Montauban.  The 
didrch  of  St  Peter,  belonging  to  tbe  15th  century,  has  a 
docvway  of  the  12th  century,  remadoable  for  Us  elaborate 
and  beautiful  sculpture^  representidji  Scriptural  scenes. 
Connected  with  the  choir  of  the  chur£  is  a  cloister  dating 
from  the  beginning  of  the  12di  century,  and  one  of  the 
finest  specimens  of  this  hind  of  building  in  Franca;  the 
pointed  arches  are  supported  by  small  columns  with 
sculptured  capitals.  The  town  has  a  large  trade  in  com 
and  flour,  and  the  milli  afford  employment  to  a  considerable 
number  of  persons.    The  population  in  1881  was  9202. 

The  town  owes  its  origin  to  an  abbey  founded  between  680 
and  640  by  St  Ama&d,  the  friend  of  Dagobert  After  being 
devastated  by  tho  Saracens,  the  abbey  was  restored  by  Lonis  of 
▲quitaine^  son  of  Charlemagne.  Snbeeqnently  it  was  made  de- 
pendent  on  Clnny,  bat  in  1618  it  waa  secnlariJEed  by  Pope  Panl 
v..  ai|d  replae^d  by  a  honse  of  Angustinian  monks,  which  waa 
sappreased  at  the  Beyolntion.  The  town,  which  waa  erected  into 
a  oommnne  in  the  18th  century,  waa  taken  by  Bichard  CcBor  de 
lion,  and  by.  Simon  de  Montfort 

HO^ja)DASl  Shams  alrDfn  Abd  Abdallih  Moham- 
med ibn  A^jnad  al-MoVaddasf,  {.«.,  of  Jerusalem,  also  called 
al'Bashshari,  was  the  author  of  a  famous  description  of  the 
lands  of  Iskm,  which  much  surpasses  the  earlier  works  of 
the  same  kind.  His  paternal  grandfather  was  an  architect 
f f  VDUA^oe^  who  constructed  manv  public  works  in  Pales- 


tine, and  his  mother's  family  was  opulent.  He  waa  himself 
a  well-educated  and  talented  .man,  with  an  exorbitant  idsa 
of  his  own  qualities,  and  some  curious  affectations,  suck  ss 
that  <^  imitating  for  each  region  the  dialect  of  its  inhabtt- 
ants.  His  descriptions  rest  on  very  extensive  travels 
continued  through  a  long  series  of  years.  His  first  pilgrim- 
age was  made  at  the  age  of  twenty,  but  his  book  was  not 
published  till  A.H.  375  (985-6  A.D.X  ^ken  he  was  forty 
years  old.  The  twQ  MSS.  (at  Berlin  and  Constantinople) 
represent  a  kter  recension  (a.h.  378).  The  book  became 
known  in  Europe  through  the  copy  brought  from  India 
by  Sprenger,  and  was  edited  by  De  Goeje  in  1677  as  the 
third  part  of  his  Biblioth.  Geographonah  Arabieorum, 

MOKAKNA  {AUfokanna\  <<the  veUed")  was,  as 
explained  4t>ove^  p.  580,  the  surname  given  to  Qakioi,  or 
*A\k,  a  man  of  unknown  parentage^  originally  a  fuller,  in 
Merv,  who  posed  as  an  incarnation  of  Deity,  and  headed 
a  revolt  in  KhorisAn  against  the  caliph  Mahdi  Muck  is 
related  of  his  magical  arts,  especially  of  a  moonlike  li^t 
visible  for  an  enormous  distance  whidi  he  made  to  rise  from 
a  pit  near  NakhshaK  He  died  by  poison  in  a*k.  163 
(779-80  A.D.). 

MOESHAK,  a  town  of  Bussia,  situated  in  the  govern- 
ment of  Pensa,  27  miles  to  the  north-west  of  the  capita]  of 
the  province^  and  16  miles  from  the  Banzay  railway  station. 
It  has  14,500  inhabitants,  who  are  engaged  in  agriculture, 
or  work  in  floor-milli)  oil-woiks,  vanneries,  and  potash- 
workSk  A  few  merchants  export  com  and  flour.  Mokshan, 
vhioh  ms  built  in  1585  as  a  fort  to  protect  the  country 
from  the  nidi  of  the  Tatars,  and  KiUmnks,  Is  supposed 
to  occupy  th«  site  of  the  town  of  Mescheryaks,  Muriudaa, 
mentioned  as  eaxlj  as  the  9th  century.  It  has  begun 
rapidly  to  increase  dboe  the  railway  between  Mosoojr  and 
Pensa  wasmada 

MOLAy  or  MoLA  n  Baxi;  a  seaport  town  of  Italy,  in  tiie 
Movince  of  Ban,  18  miles  from  Bari  on  the  railway' to 
BrindisL  It  is  an  old-fashioned  place  with  irregular  streets, 
but  outside  of  tiie  walls  several  new  districts  Imve  grown 
up.  The  foreign,  and  to  some  extent  also  th^  coasting; 
tnde  has  considerably  declined  since  1863,  and  the  com- 
munal population  has  decreased  from  12,574  in  1861  to 
12,435  in  1881.  Little  is  known  about  the.^y  history 
of  Mda ;  it  was  sold  by  Alphonso  L  to  Landolfo  Maramoldo 
in  1486,  and  ten  years  afterwards  to  Niccolo  Tovaldo. 

MOLASSEa    See  Suoax. 

liOLAT,  Jaoqvis  di;  a  native  of  Burgundy,  became 
grand-master  of  the  order  of  the  Temple  in  1298,  and 
was  the  last  who  held  that  dignity.  He  was  burned  at  the 
stake  in  1814.     See  TncptASs. 

MOLDAVIA     See  Boukakia. 

MOLE  (contracted  form  of  mould-warp»  t.«.,  moukU 
caster),  a  teruLjCastricted  in  England  to  the  common  mole 
{Talpa  «ilrop»a\  a  nnaU,  soft-furred,  bunowing  mammal, 
with  minute  eyes^  and  broad  f ossoriai  fore  feet,  belonging 
to  the  order  Innetiwra  and  family  Talpidet,  but  generally 
applied  elseidiere  to  any  underground  burrowing  animal 
of  the  dass  Mammalia.  Thus,  in  North  America  we  find, 
representing  the  jnme  family,  the  star-nosed  moles  (Com- 
dylura\  and  the  shrew  moles  (Scalope  and  Scapanut) ;  in 
South  Africa,  the  golden  moles  of  the  far-removed  fkmily 
Chryeochloridet ;  and  in  South-East  Europe,  Asia,  and 
Soutii  Africa,  the  rhixophagous  rodent  moles  of  the  oi^der 
Rodentiq  and  Wilies  Spaiaeidft  and  Muridm  (see  Max- 
xalia;  vol  XV.  pp.  405,  419,  figs.  64  and  96). 

Talpa  europeta,  the  Common  Mole,  type  of  the  genus 
Talpoj^  is  about  six  inches  in  length,  of  which  the  tail 
measures  somewhat  more  -than  an  inch ;  the  body  is  long 


^  Bght  tpeofee  iney  be  reoojaiied,  sad  sirsnfeda 
dentiUoi^  as  foUo^s  9*^^ 
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and  cylindrical,  and,  owing  to  the  very  anterior  podiion  of 
theforelimbfl,  the  head  appears  to  rest  between  the 
shoulders;  the  muzzle  is  long  and  obtusely  pointed,  ter- 
minated by  the  nostrilp,  which  are  dose  together  in  front ; 
the  minute  eye  is  almost  hidden  by  the  fur ;  the  ear  is 
without  a  conch,  opening  on  a  level  with  the  surrounding 
integument ;  the*  foreiimbs  are  rather  short  and  very  mua- 
cular,  terminating  in  broad,  naked,  shovel-shaped  feet,  the 
palms  normally  directed  outwards,  each  with  five  subequal 
digits  armed  with  strong  flattened  claws ;  the  hind-feet,  on 
the  contrary,  are  long  and  narrow,  and  the  toes  are  provided 
with  slender  claws.  The  body  is  densely  covered  with 
soft,  erect,  yelyety  fur, — the  hairs  uniform  in  length  and 
thickness,  except  on  the  muzzle  and  short  tail,  the  former 
having  some  straight  vibrissse  on  its  sides,  whilst  t)ie 
latter  is  clothed  with  longer  and  coarser  hairs.  The  fur  is 
generally  black,  with  a  more  or  less  greyish  tinge,  or 
brownish -black,  but  various  paler  shades  up  to  pure 
white  have  been  obeerved. 

The  food  of  the  mole  consists  chiefly  of.  the  common 
earth-worm,  in  pursuit  of  which  it  forms  its  well-known 
underground  excavations.  Its  habits,  so  difficult  to  observe, 
were  many  years  ago  most  patiently  studied  and  described 
by  M.  Henri  le  Cpurt  like  many  other  mammals  the 
mold  has  a  lair  or  fortress  to  which  it  may  retire  for 
&6carity.  This  is  constructed  with  much  ingenuity.  It 
oonaiatB  of  a  central  nest  formed  under  a  hillock  which  is 
placed  in  tome  protected  situation,  as  under  a  bank,  or 
between  the  roots  of  trees.  The  nest,  which  ia  lined  with 
dried  grass  or  leaves,  comraimicates  with  the  main-nm  by 
four  passages,  one  of  which  only  joins  it  directly,  leading 
downwards  for  a  short  distance  and  then  ascending  again ; 
the  other  three  are  directed  upwards  and  communicate  at 
regular  intervals  with  a  circular  gallery  constructed  in 'the 
upper  part  of  the  hillock,  which  in  turn  communicates  by 
five  passages  leading  downwards  and  outwards  with  another 
mudi  larger  gallery  placed  lower  down  on  a  level  with  the 
central  nest,  from  which  passages  proceed  outwards  in 
different  directions,  one  only  communicating  directly  with 
the  main-mn,  while  the  others,  curving  rotmd,  soon  join, 
er  end  in  culs-de-sac  The  main-nm  is  somewhat  wider 
than  the  animars  body,  its  waUs  are  smooth,  and  formed 
of  cloeely  compressed  earth,  its  depth  var3ring  according 
to  the  nature  of  the  soil,  but  ordinarily  from  four  to  six 
inches.  Along  this  tunnel  the  animal  passes  backwards  and 
forwards  several  times  daily,  and  here  trape  are  laid  by 
mole-eatchers  for  its  capture.  .From  the  main-ran  numerous 
paasages  are  formed  on  each  side,  along  which  the  animal 
nnnti  its  prey,  throwing  out  the  soil  in  the  form  of  mole- 
hiUs.  The  mole  is  the  most  voracious  of  mammals,  and, 
if  deprived  of  food,  is  said  to  succumb  in  from  ten  to 
twelve  hours.  Almost  any  kind  of  flesh  is  eagerly  devoured 
by  captive  moles,  which  have  been  seen  by  various  observers, 
as  if  maddened  by 'hunger,  to  attack  animals  nearly  as 
large  as  themselves,  such  as  birds,  lizards,  frogs,  and  even 
smJces ;  toads,  however,  they  wUl  not  touch,  and  no  form 
of  vegetable  food  attracts  their  notice.  If  two  moles  be 
confined  together  without  food,  the  weaker  is  invariably 
devoured  by  the  stronger.  They  take  readily  to  the  water —  ■ 
in  this  respect,  as  well  as  in  external  form,  resembling  their 


^A.)  L  1^  0. 1,  prm.  |,  m.  |  x  2  {T,  wogura). 

{B.)  L  I,  e.  Ik  pnn.  |,  m.  |  x  2  (T.  eufropmct,  emca,  longiro§tri§t 
miorwra), 

(CIL  I,  0.  Ik  prm.  4,  m.  f  x  2  (T.  leuorum,  leptitm), 

(D.)  L  J,  0.  i,  pnn.  i,  m.  |  x  2  (7.  moichata). 
Kxcept  fai  T.  mropma,  the  eyw  &re  covered  bj  a  membraiM.  In 
T,  mierufra  the  ••bort  tail  it  coneealed  by  the  far.  T,  twropma  oz- 
tendi  firom  Kiu^end  to  Jap«n.  T.  emoaJM  found  south  of  the  Alpi,  the 
remaining  tpedee  are  all  Asiatic,  and- of  them  two  onlj — Ti  mieriura 
and  r.  leuermra — ofeeur  aouthjjf  the  Himalayas.  (See  Dobson,  Mtmo-. 
grajph  itfin$  Jnmtmrch,  fart  li.^  1888L) 


representatives  on  the  North  Ameiriean  eofitinani  Bruee^ 
writine  in  1793.  remarks  that  he  saw  a  mole  paddling 
towards  a  small  island  in  the  Loch  of  Clunie^  180  yards 
from  land,  on  which  he  noticed  molehills. 

.The  sexes  come  together  about  the  second  week  .in 
March.  *  and  the  young — generally  from  four  to  w^/m 
number — which  are  brought  forth  in  about  lix  wseks^ 
quicjdy  attain  their  full  sice. 

The  inole  exhibits  in  its  whole  oivanifation  the  most  perfeet 
adaptation  to  its  pecolia*  mode  of  ?j1b  In  the  stiuoture  of  the 
skeleton  very  strikmg 
departnres  from  the 
typical  maminalian 
forms  are  notioeable. 
The  first  sternal  boae 
is  so  much  produced 
anteriorly  as  to  extend 
forward-  as  &r  as  a 
vertical*  line  let  down 
from  the  second  cervi- 
cal vertebra,  carrving 
with  it  the  very  snort 
almost .  quadrate  cla- 
vicles, wnich  are  art*- 
cnlated  with  its  an- 
terior extremity  and 
distally  with  the  •hu- 
meri, being  also  con- 
nected ligsmentously 
with  the  scapul*.  The 
forelimbe  are  thus 
brought  opposite  the 
sides  of  the  neck,  and 
from  this  position  a 
threefold  advantage  is 
derived: — in  the  firm 
place,  as  this  is  the 
narrowest  part  of  the 
body,  they  add  but 
little  to  the  general 
width,  which,  if  in- 
creased, would  lessen 
the  power  of  move- 
ment in  a  confined 
space  ;  secondly,  this 
position  allows  of  a 
longer  forelimb  than 
would  otherwise  be 
possible,  and  so  in- 
creases  its  lever  power; 
and,  thirdly,  aluiouch 
the  entire  fimb  is  r^ 
tively  very  shorty  its 
anterior  position  en- 
ables the  animal,  when 
burrowin^^  to   thrust 


Skeleton  of  Mole  x  |  (lower  Jaw  removed  to 

show  baee  of  skull). 
«,  ealeaiMnm :  «.%.,  darloolar  artieidatlflp  ef  the 


_j  ^  1??.       ,.       »«»^»«;  >•.  /•»"l  A  ««1«;  A  Wolfena  bone 
ward  as  to  be  m  a  hue  (mdlal  MMmoid):  k.  hnmenis;  <.&  iBtonal  eoodyle 

«•;  (.ft  n 
iLAiMse 

LL  leMNf 


(radial 
with   th*  end  oi   the  of  huniemt 


)id):  i,  ham«nis;'<.&'iBt«iialeoiidyle 
U,  left  illM  bone :  Lp,  lamns  of  the 


hind   limbs 
removed  out 


simikrly  iepantedftom  that  of  the  oppojliejdd«;jw.,  patella; 

'  .<*'  *"•  Jt.  pMtlaeal  emlneDoe;  r,  rmiixm:  r^tMt  rib :  il 
way  by  approximation  pUntar  ■rimmrrtd  omJc1«  rorresponding  to  the  radial 
of  the  hip.jointd  to  •«««»"  (?«*"i'«rt*»  5*  »""ii^'"^^ 
the  centre liie  of  the  J^N^^*^  Ttleula6oa  of  the hmnera.;  t,  titia; 

body.  ThU  is  eflected  '^  ^ 

by  inward  curvature  of  the  innominate  bones  at  the  acetabiUa 
to  such  an  extent  that  they  almost  meet  in  the  centre,  while  ^ 
^bie  bones  aw  widely  separated  behind.'  The  shortness  of  the 
.  1  It  is  moet  interesting  to  observe  how,  in  the  golden  moles 
{OhfymKhloridm)  of  South  Africa,  the  necessary  modiflcaUons  of  the 
comsponding  jarto  of  the  body  and  Umbo  fitting  them  for  foesorial 
action  and  underground  progreedon  have  beon  brought  about  in  a 
totally  different  manner.  In  them  the  manubrium  stemi  is  not 
4uiteriorly  elongated,  neither  are  the  clavicles  shortened :  but  this  ii 
.msde'up  for  by  a  deep  hollowing  out  of  the  antero-lateral  waUs  of  the 
thonuc;  the  ribe  in  theee  parts  -and  the  sternum  being  convex  inwards, 
the  long  dariolee  have  their  distal  extremities  pushed  forward,  and  the 
concavities  on  the  sidee  and  inferior  surface  of  the  thorax  lodge  the 
thick  muscular  arms. 

s  In  Jaoobs's  Jblpm  Bwropem  Anaiome  (Jena.  1816)  this  psrt  of  the 
pelvic  wall  (marked  j^  ia  the  flg.)  wis  ideatifled  with  the  symph^ 

n    V     A      ^^  —  7/ 
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fordiml)  is  doe  to  the  Hnmeriu,  which.  Eke  the  cUTide,  ii  w 
maoh  reduoad  in  length  ee  to  ixrasent  the  ftppearanca  of  a 
flattened  X-shaped  bone,  with  prominent  ridges  and  deep  deprea- 
sions  fbr  the  attachmcota  and  origins  of  the  powerful  miucles 
conneoted  with  it.  Its  proximal  extremity  presents  two  rounded 
prominences :  the  smaller,  the  true  head  of  the  bone,  articulates  as 
QSiial  with  the  scapulas ;  the  larger,  which  is  really  the  external 
taberadty  rounded  ofi^  forms  a  separate  synovial  joint  with  the  end 
of  the  clavicle.  This  double  articulation  gives  to  a  naturally  loose 
joint  the  rigidity  necessary  to  support  the  great  lateral  pressure 
sustained  by  the  forelimb  in  excavating.  The  forearm  bones  are 
normal,  but  those  of  the  forefeet  are  much  flattened  and  lateraUy 
expanded.  The  great  width  of  the  forefoot  is  also  partly  due  to 
the  presence  of  a  peculiar  falciform  bone,  lying  on  the  in  -it  side  of 
tile  palm  and  articulatinff  by  its  proximal  extremity  with  the  wrist 
Into  the  radial  side  ana  under  surface  of  this  bone  is  inserted  a 
tendon  derived  from  that  of  the  palmaris  longus  muscle,  which, 
acting  upon  it  as  an  abductor,  separates  it  from  the  side  of  the 
palm,  and  so  increases  the  width  of  tiie  latter,  at  the  same  time 
rendering  the  palmar  integument  tense. 

The  muscles  acting  on  these  remarkably  modified  limlMT  are  all 
homologous  with  those  of  the  cursorial  insectivora,  differing  only 
In  theii  relative  development  The  tendon  of  the  biceps  traverses 
B  long  osseous  tunnel,  formed  by  the  great  expansion  of  the  margin 
of  thp  bicipital  groove  for  the  insertion  of  the  large  pectoralis  miyor 
moAcli* ;  tAe  anterior  division  of  the  latter  muscle  is  unconnected 
with  tho  stomnm,  extending  across  as  a  muscular  band  between  the 
homerit  and  co-ordinating  the  motions  of  the  forolimbs.  The  teres 
m;v|oi  and  latlssimus  dorsi  muscles  are  of  inunense  size,  probably 
relativoly  larger  than  in  any  other  mammal,  and  are  inserted  to- 
niher  into  the  prominent  ridge  below  the  pectoral  attachment ; 
they  are  thp  principal  agents  in  the  excavating  action  of  the  limb. 
The  oervloal  muscles  connecting  the  slender  scapulas,  and  through 
Cbem  the  forelimbs,  with  the  centre  line  of  the  neck  and  with  the 
ocdDut  are  laree,  and  the  ligamentum  nucha  between  them  is 
tsdud  (aa  in  all  true  moles) ;  the  latter  condition  appears  to  be 


dna  to  the  pioloiigatioD  fonrapdi  of  the  stemiui  (dMeribod  tboveV 
preventing  all  flexion  of  the  head  downwards ;  and,  •ocordiadk,  the 
normal  office  of  the  ligament  being  loet,  it  ooriflea,  and  so  affords  a 
more  fixed  point  for  the  origins  of  the  superficial  cervical  mnsdes; 
'The  skull  is  lonff,  with  slender  zygomatto  arches-;  the  naaal  boass 
are  strong  and  early  become  united,  and  in  front  of  than  tlie  nostrils 


are  continued  forwards  in  tubes  formed  of  thick  cartilage,  the  wtf- 
turn  between  which  becomes  partially  or  whdllv  oadfied  beneatL 
There  are  7  cervical,  18  dorsal,  6  lumbar,  6  sacral,  and  10-lS  caodal 


vertebm ;  of  the  dorsal  and  lumbar  there  may  be  one  ▼ertebra 
more  or  less.  The  sacral  vertebm  are  united  by  thefa'  greatly  ex- 
panded and  laterally  compressed  spinous  prooessea,  and  all  the 
others,  with  the  exception  or  the  cervical,  are  very  doeely  and  aolidly 
articulated  together,  so  as  to  support  the  powerinl  propalnve  end 
foesorial  actions  of  the  limbs.  Dentition  :  i  |»  e.  i,  pnn.  |,  m.  i 
X  2  s  44  teeth.  The  upper  incisors  are  simple  chisel-edged  teeth ; 
the  canine  is  long  and  two-rooted ;  then  follow  three  aabequsl 
conical  premolars,  and  a  fourth,  much  larger,  and  like  a  camne ; 
these  are  succeeded  by  three  molars  with  W-shaped  cusps.  In  the 
lower  jaw  the  three'  incisors  on  each  side  are  alightly  smaller,  and 
slant  more  forwards  ;  close  -behind  them  is  a  tooth  which,  though 
quite  like  them,  must,  from  its  position  in  fiont  of  the  upper  canines 
when  the  jaws  are  closed,  be  considered  as  the  canine ;  behind  it, 
but  separated  by  an  interval,  is  a  large  double-rooted  conical  tooth, 
the  first  premolar ;  the  three  following  premolars  are  like  the  corre- 
sponding teeth  above,  but  smaller,  and  are  succeeded,  aa  above^ 
by  three  molars. 

The  geographicftl  distribution  of  tbe  common  mole  may  be  said 
to  exceed  that  of  all  the  other  known  species  of  the  genus  to  which 
it  belongs  taken  together.  It  extends  from  England  to  Japan, 
and  from  the  Dovre-fjeld  Mountains  in  Scandinavia  and  the  Middle 
Dwina  region  in  Russia  to  southern  Europe  and  the  southern  elopes 
of  the  Himala^ai^  where  it  occurs  at  an  elevation  of  10,000  feet 
In  Great  Britam  it  is  found  as  far  north  as  Cai^nees,  but  in  Ireland 
and  in  the  Western  Isles  of  Scotland  (except  Moll)  it  is  altogether 
unknown.  (Q.  S;  IX) 
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rthe  ooneeption  of  the  atomic  as  opposed  to  the  con- 
tiniioas  and  infinitely  divisible  constitution  of  matter. 
It  is  sapposed  that  portions  of  matter  called  atotns  exist, 
which  are  separated,  or  are  capable  of  being  separated,  from 
each  other  by  empty  space.  (See  Atom).  It  may  be  the 
case  that  each  atom  has  unchangeable  shape  and  volume 
as  well  aa  unchangeable  mass,  but  such  a  conception  of 
8U1  atom  is  not  essential  to  the  hypothesis.  It  is  not  even 
neeessarjr,  aa  explained  in  the  article  Atom  (vol  iii.,  pp. 
37,  38),  to  maintain  that  no  part  of  space  can  be  in  two 
atoms  at  the  same  time.  But  one  attribute  of  the  atom 
upon  which  its  permanence,  or,  so^tO  speak,  its  personal 
identity,  depends,  is  its  constituent  'mass,  and  this  remains 
the  same,  unchanged  and  unchangeable,  through  all  time. 
Boscovich,  indeed,  goes  so  far  as  to  regard  the  atom  as 
a  mere  centre  of  force,  the  result  of  whose  existence  is  that 
no  two  atoms  or  centres  can  approach  each  other  within  a 
certain  distance,  while  other  physicists  regard  the  atomic 
volume  as  a  distinct  portion  of  space  occupied  by  that 
atom  to  the .  exclusion  of  every  other,  and  comprising 
within  it  matter  ideally  infinitely  divisible,  but  the  parts 
of  which  in  fact  neyer'have  been,  and  never  can  be, 
separated  from  each  other.  In  this  latter  mode  of  viewing 
the  subject,  all  the  conclusions  of  mechanics  which  are 
based  on  the  conception  of  the  continuity  and  infinite  divi- 
sibility of  matter  may  be  applied  to  Uie  equilibrium  or 
motion  of  each  individual  atom,  the  atomic  theory  merely 
introducing  the  additional  hypothesis  that,  in  fact,  these  per- 
sistent entities  called  atoms  do  exist,  and  that  out  of  them 
all  substanced  which  affect  our  senses  are  constructed. 
The  theory  of  universal  gravitation  requires  us  to  believe 
in  the  existence  of  forces  or  actions  between  every  portion 

pubis,  whereas  the  true  pubic  bones  ars  widely  sepsiated  (ss  shown  at 
p\  la  this  mistake  he  has  been  followed  by  meet  comparative  anato- 
mlsto  ;.aad  Henoe  the  mole  it  generallv  believsd  to  preeent  the  unique 
peeoUsrity  that  the  ootlets  of  tbe  urinsry,  generattve,  and  digestive 
eigaas  do  not  psai  through  the  amh  of  the  pelvis. 


of  matter  and  eyeiy  other  portion,  detenmnate  in  magni- 
tude and  direction,  and  such  that,  when  on  the  infinitely 
diyisible  hypothesis  the  volumes  of  these  portiona  are 
indefinitely  diminished,  these  mutual  forces  are  inyexflely 
proportioxial  to  the  square  of  the  distance  between  the  por- 
tions (the  distance  between  any  two  points,  one  in  the 
volume  of  each  portion,  being  in  this  case  taken  as  the 
distance  between  the  portions),  and  directly  proportional 
to  the  products  of  the  masses,  or  quantities  of  the  two 
portions  of  matter, — such  forces  being  regarded  prowiaioii- 
ally  as  ultimate  facts,  while  inviting  furtiier  analysis  and 
explanation.  C!hemicfd  and  chemico-physical  investigations 
indicate  the  existence  of  other  actions  between  portions  of 
matter,  following  other  and  for  the  most  part  unknown 
laws,  and  rapidly  becoming  inappreciable  as  the  distanoe 
between  the  reacting  portions  is  increased.  All  these 
hypotheses  are  to  be  retained  on  the  hypothesis  of  discrete 
atomd  as  above  enunciated,  the  mutual  actions  between 
atoms  being  the  resultant  of  the  actions  between  the  various 
portions  of  their  constituent  matter.  The  volumes  of  the 
atoms  are  so  small  that,  for  any  sensible  distances  apart, 
the  line  of  the  resultant  mutual  action  between  them  may 
be  taken  as  coincident  with  the  line  joining  any  point  in 
the  volume  of  one  to  any  point  in  the  volume  of  the  other, 
but,  for  distances  or  parts  comparable  with  the  linear 
dimensions  of  the  atoms,  the  sise  and  shape  of  their  bound- 
ing surfaces  must  be  takeki  into  consideration,  and  perhaps 
also  the  law  of  distribution  of  their  constituent  matter 
within  that  surface.  In  all  respects,  unless  we  accept  the 
Boscovichian  hypothesis,  we  simply  regard  the  atom  as 
made  up,  so  to  speak,  of  infinitely  divisible  matter,  while 
substances,  as  we  know  them,  are  built  up  of  indestructible 
and  unchangeable  atoms. 

With  this  conception  of  an  atom,  as  thus  evplained,  we 
might  be  content  to  rest,  confessing  our  total  ignorance  of 
the  mode  in  which  such  atoms  are  built-  up  into  abtoal 
substances,  being  satLsfied  to  regard  such  sobsCluieea  •§ 
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eompoMd  of  ihcM  distinct  portions  of  matter  sepanted,  or 
capable  of.  being  separated,  by  empty  space  from  other 
portions.  Bat  the  mdeoular  hypothesis  of  the  constitution 
of  different  kinds  of  sabstanees  aims  at  analysing  this 
process  by  which  snch  sabstanees  are  built  np  oat  of  their 
constitaent  atoms.  The  molMtie  of  any  substance  is,  by 
some  chemists,  defined  as  being  the  smallest  portion  of  that 
substance  to  which  can  be  attributed  all  the  chemical  pro- 
perties of  the  substance ;  by  others,  as  the  smallest  portion 
which,  so  long  as  the  substance  is  chemically  unchanged, 
keeps  together  without  complete  separation  of  its  parts. 
In  the  kmguage  of  Clausius's  theorem,  if  the  parts  of  the 
molecule  haye  internal  motion,  the  kinetic  energy  of  soch 
internal  motion  is  equal  to  the  yirial  of  the  mutual  attrao- 
tive  forces  of  the  parts.  Thus  the  formation  of  the  mole- 
sole  of  each  particular  substance  is  viewed  as  an  essential 
step  in  the  process  of  building  up  that  substance  out  of 
its  constituent  atoms.  The  molecule  is  first  built  up  out 
of  atoms  arranged  In  its  formation  according  to  a  definite 
type^  and  then  the  substance  itself  is  constituted  of  these 
aoleoolea.  Of  course  molecules  may  be^  and  in  fact  in 
many  particular  substances  are^  supposed  to  be  mon- 
atomio ;  that  is  to  say,  the  intermediate  step  of  building 
up  the  molecule  out  of  the  atoms  has,  in  these  particular 
sabstanees^  been  emitted,  the  atoms  and  molecules  becom- 
ipg  then  identical  The  particular  arrangement  of  the 
formed  molecnles  in  the  building  up  of  the  substance  de- 
termines the  physical  state  of  that  substance^ — that  is^ 
its  fluid,  solid,  gaseous,  crystalline,  or  amorphous  state; 
bat  the  chemioEd  properties  of  the  substance  depend  upon 
the  constitution  ol  the  molecule^  As  the  investigations 
and  theories  of  chemistry  appear  to  indicate  irresistibly 
the  existence  of  permanent  atoms,  so  do  they  also  lead 
alxnost  as  necessanly  to  the  conception  of  the  molecule 
as  an  entity  which  bears  the  same  relation  to  special 
sabstanees  that  the  atoms  bear  to  matter  generally.  So 
long  as  the  molecule  endures,  the  substance  of  which  it 
is  the  molecule  retains  its  chemical  properties ;  with  the 
dissolution  of  the  molecule^  the  substance,  as  that  special 
substance,  perishes ;  the  atoms  alone  continue,  and  are  free 
to  enter  into  other  combinations.  The  permanence  of  the 
molecule  is  relative,  that  of  the  atom  absolute.  This  oon- 
oeption  of  the  molecular  constitution  of  substances  sug- 
gssts  physical  questions  of  great  interest,  such  as  the  shape, 
volume^  and  mass  of  the  constituent  molecules,  and  the 
lelatiTe  motions  of  which  their  parts  are  susceptible ;  and 
the  answers  to  these  questions  cannot  fail  to  be  of  great 
^alae  in  chemical  and  chemioo-physical  investigations,  as 
ersQ  as  in  the  theories  of  light  and  electricity. 

Kow,  whatever  differences  may  exist  between  the  proper- 
ties of  different  substances  in  the  solid  and  liquid  states, 
there  are  certain  properties  which,  in  the  gaseous  state, 
manifest  themselves  with  no  variation  whatever  in  all  sub- 
stances alike.  Hence  the  explanation  of  these  common 
properties— -or  gaseous  laws,  as  they  are  called — ^has  long 
possessed  a  pec^iar  fascination  for  physicistSw  The  tend- 
ency to  expand  or  fill  all  accessible  space,  manifested  by 
all  gases,  proves  that  on  the  molecular  hypothesis  their 
compound  atoms  or  molecules  must  be  continually  tending 
to  fly  apart  We  must  conceive  gases  as  constituted  of  mole- 
soles,  not  only  separable  but  actually  separated  by  space 
void  of  the  matter  of  which  these  gases  consist ;  and  it  may 
be  most  reasonably  expected,  therefore^  that  any  general 
laws  to  wliich  substances  in  this  state  conform  may  afford 
«s  a  valuable  insight  into  the  constitution  of  these  separate 
udeooles. 

Now  the  general  laws  to  which  all  gases  conform  are : 
(1)  BofU§  (ou^— that)  in  a  givsn  mass  of  any  gss  kept  at 
oooftftnt  temperatwe^  the  pressnre  per  unit  of  area  upon 
tha  oonbidniQg  soifaoe  Increwwi  in  tho  lune  pioportion  as 


the  volume  ooeapied  bj  1ih»  gaa  is  dimitiishad^  or  at  least 
with  very  slight  deviation  from  exact  ptoportifinality ;  (2) 
CharMi  toM^that,  if  the  temperature  be  varied  while  tiie 
pressure  upon  the  gas  remains  the  same^  the  gas  increases 
by  »fid  of  its  volume  at  sero  centigrade  for  every  degree 
of  centigrade  added  to  the  temperature,  or,  which  in  com- 
bination with  Boyle's  law  is  the  same  things  thaft  if  tba 
density  be  constant,  the  pressure  is  directly  proportional  to 
the  tempetature  measured  from  the  point  -  273*  centigrade^ 
this  point  being  called  the  sero  of  absolute  temperatore ; 
(3)  Avogadro*»  law — which  asserts  that  all  gases  at  the 
same  temperature  and  pressure  contain  the  same  nxunber  of 
molecules  in  the  same  volume ;  and  (4)  Datum's  law — that 
in  a  mixture  of  different  gases,  when  there  is  equilibrium^ 
each  gas  behaves  as  a  vacuum  to  all  the  reel 

It  was  at  one  time  considered  that  these  phenomena 
might  be  explained  on  the  hypothesis  of  mutuid  repulsive 
forces  between  the  parts  of  which  the  gas  is  composed, 
whether  they  were  regarded  as  constituted  of  molecules  or 
of  infinitely  divisible  continuous  matter,^  but  it  has  been 
shown  in  the  article  Atox  (vol  iiL  p.  39  «g.)  that  there 
are  at  least  two  absolutely  conclusive  reaaons  why  this  ex- 
planation cannot  be  accepted.  These  objections^  together 
with  the  experimental  fact  proved  by  Joule  that  gasec^  or  at 
any  rate  atmospheric  air,  expand  into  vacuuin  with  scarcely 
any  appreciable  change  of  temperature^  must  be  eoosidBred 
fatal  to  any  mutual-force  theory  of  gaseous  action,  and, 
accordingly,  physicists  have  been  driven  to  ssek  for  otiier 
methods  of  explaining  these  laws.  He  explanatioh  wbich 
has  been  more  developed  than  any  other  is  that  known  as 
the  kinetic  theory  of  gases,  which  regards  the  intrinsie 
energy  of  a  gaseous  mass  as  residing^  not  in  the  potential 
energy  of  intermolecular  forces^  but  mainly  in  the  kinetie 
energy  of  the  molecules  themselves^  which  are  aasomed  to 
be  in  a  state  of  continual  relative  velocity,  admitting  at 
the  same  time  a  possible  small  intennoleealar  potential 
energy,  and  it  may  be  also  an  interatomic  energy,  between 
the  atoms  of  the  individual  molecules.  That  some  soeb 
persistent  relative  motion  does  exist  in  every  gaseous  mass 
IS  evident  from  the  rapidity  with  which  odoors  penetrate 
the  stillest  air  where  no  breath  of  wind — ^that  is^  of  absoluto 
motion  of  translation  of  the  mass  as  a  whole  or  any  portion 
of  finite  sise — ^is  perceptible.  It  becomes  an  interesting 
question  whether  the  laws  of  mechanics  admit  of  a  mass 
thus  constituted  ever  arriving  at  a  state  of  permanence; 
that  is  to  say,  whether,  consistentiy  with  the  hypothesis  of 
infinite  irregularities  in  the  directions  and  magnitudes  of 
velocities  of  individual  molecules,  there  may  be  found  any 
properties  of  the  mass  in  the  aggregate  which  remain 


^  An  argiunMit  in  ikTour  of-  the  moleoTLUr  oonstttntloa  of  gMSi,  to 
which  Attention  vm  flnt  oaUed  bj  FNfeMor  Osborne  Rtyniddx 
(Memoir  "  On  some  Dtmenrional  PropertlM  of  Matter  in  the  Gtaa»in 
State,"  PM.  fVcriM.,  1870),  is  derived  lk«m  eartain  phenomens 
obsenred  in  hlghlj-mefled  gaaee,  and  In  the  tranaptration  of  gaaea 
throngh  poixma  platea.  If,  aooordlng  to  thia  ai:g;ament,  ve  had  in  a 
gaa  to  do  with  a  otmtinnoQa  plennm,  anoh  that  every  portion  nraai 
poeeew  the  eame  propertlee,  then  theM  propertiea  mnst  exist  inde- 
pendently of  the  amount  of  gaa  contained  in  any  «paoe^  althon^^ 
their  lenslble  eiTeota  might  be  increased  or  diminished  by  a  Tariation 
in  that  amonnt  If,  then,  we  can  find  propertiee  of  a  gaa  depending 
on  the  sixe  of  the  space  in  which  it  is  endoeed,  and  on  the  qnaatlty 
of  gaa  enclosed  in  this  space,  we  have  proof  that  gas  is  not  oontinnoos 
—in  other  words,  possesses  dimensional  stroctursw  Such  piropertiea 
we  do  find  in  highly-rarefied  gases,  as,  for  instance,  in  the  phano. 
mens  of  Crooke'a  radiometer.  Hie  motion  of  the  Taace  whan  ona 
aide  is  heated  by  incident  rays  appears  to  depend  on  the  distanea 
between  the  vane  and  the  containing  walls  of  the  vessel  bearing  soma 
not  very  high  ratio  to  the  distance  betweei^  the  partidsa  or  moleoiilea 
of  the  gaa.  At  least  no  satisfaotory  explanation  of  the  phenomana 
cooslstant  with  the  gas  being  oontinnoos  has  yet  been  suggested. 

Again,  Profsssor  0.  Reynolds,  from  hia  experiments  on  the  toana- 
plratlon  of  gases  throngh  a  porons  plate,  finds  a  relation  between  the 
gas  and  the  eoanenees  or  flnsossi  of  the  plate,  whloh  would  sot  axiil 
were  the  |if  oontiimoss, 
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oonstBBi;  ttkd  b  agreeaoBent  tdCh  t3ie  aooepted  hirs  oonmum 
to  all  gases.  Now  tlie  j^ysdcal  theoiy  of  heat  oompete  tu 
to  regaid  l^tt  intrinmo  energy  of  any  gaseons  maas  as  de- 
pendent entirely  or  almost  entirely  upon  the  temperatoie. 
^.  therefore^  this  intrinsio  energy  is  to  be  sought  for  in 
the  kinetic  energy  of  the  moving  molecnles,  it  follows 
that  the  aTerage  vahie  of  the  kinetic  energy  it  the  mole- 
cnles  taken  tbronghont  &e  mass  must  be  also  a  function 
of  the  temperature. 

We  will  proceed  to  inTestiga^  the  condition  of  per- 
manence of  a  number  of  molecules  moving  about  irregu- 
larly in  any  bounded  space ;  and,  for  simplicity's  sake,  we 
shaft  first  of  all  restrict  ourselves  to  the  case  of  monatomic 
molecules. 

We  know  nothing  of  the  size  or  shape  of  these  atoms, 
except  that  the  volume  of  each  one  must  be  incompcuttbly 
smaller  Ihan  that  of  the  containing  region.  In  shape  we 
shall,  as  the  simplest  hypothesis,  regard  them  as  spherical 
We  shall  suppose  that  there  are  no  Intermolecular  forces 
between  any  ^o  such  atoms,  ^except  of  such  a  nature  as 
to  be  practically  insensible  when  the  atpms  are  not  geo- 
metrically in  contact,  and  similarly  as  regards  the  forces 
between  the  atoms  and  the  material  bounding  surface, 
8i%dL  forces  being  of  the  nature  called  ''  conservative."  So 
that  in  point  of  fact  we  are  investigating  the  mechanical 
properties  of  an  infinitely  large  number  of  infinitely  small 
and  perfectly  elastic  spheres  moving  about  in  a  given 
region  and  subject  to  frequent  collisions. 

PsoBLKiL — A-viTf  large  number  qftmooth  eUutie  tphsret,  iqual  in 
etrny  rupttt,  ar$  in  nuUon  within  a  region  qf  tpaet  of  given  voluaUf 
euid  ih»r^ore  oeoarionaUy  impinge  upon  each  other  with  varioue 
degreee  f^  relative  velocity  and  in  varioue  nlative  direetione;  re- 
quired to  find  the  Jaw  of  distribution  pf  veloeitiee  in  order  that  weh 
dietribution  may  be  permanent 

JM  If  be  tha  total  iiamber  pf  sphereo,  and  let 

X  (u,  v,w)  dudv  dw 

be  the  number  of  spheres  whose  component  Toloctties,  parallel  to 
the  azee,  are  intermediate  betifeen  u  and  u  +  du,  v  and  r  +  dv, 
w  and  w  +  dw  respectively. 

If  0  be  the  resnltant  Telocity  of  any  of  these  last>mentioned 
spheres,  and  if  tf  be  the  inclination  of  e  to  tlie  axis  of  t,  and  ^  that 
of  the  plane  a  to  the  plane  ca,  the  last-mentioned  ezpreeeion  will 
become,  by  changes  of  the  independent  variables  i^m  ib,  y,  s  to 
tf,  ^,  and  e; 

X  (u>  Vf  w)  ^  nn9  dO  d^  dc 

Let  a  spherical  sorlkoe  of  radios  unity  be  described  about  any 
origin  as  centre,  and  lot  <20'  be  written  for  the  element  sin  6  dO  d^p 
on  this  snifaoe^  then  the  last-written  expression  becomes 

X  («,  V,  w)  ^dcdtr. 

Since  for  the  same  magnitude  of  the  resnltant  velocities  all  direc- 
tions of  motion  must  be  eqnaUy  probable,  it  follows  that  the  oo- 
•Adent  of  dc  do-  in  the  last-written  expression  must  be  a  function 
of  0  only,  and  therefore  the  number  of  spheres  having  component 
velocities  between  u  and  u -^  du,  v  and  v  -^  dv,  w  and  w  +  dw, 
must  be 

fjt\e)  dudv  dw. 

It  is  required  to  find  the  form  of  ^  in  order  that  the  value  of 
this  expression  may  be  unaffected  by  collision^  The  solution  is, 
that  the  number  of  spheres  with  component  velocities  between  the 
limits  u  and  u+du,  v  and  v+dv,  w  and  w  +  dw  must  be 

Ae"^  dudvdwi 

or  Ae'^^dedf, 

employing  the  notation  already  used. 

utegratinf  with  respect  to  *da  from  0  to  4v,  we  find  for  the 
number  of  spheres  with  velocities  between  c  and  e+de  the  expression 

irAe'^de. 
Again,  sines  the  number  with  component  velocities  between  u 
and  u+du,  v  and  v+dv,  w  and  w+dw  is 

jU'^i^-^^-^^dud^dw, 

er        (t/Te-^d^^     i^/Te'^^dv)     {i/Je'^dw\ 

it  foBowB  thai  the  nemWr  of  sphens  having  vulodties  intnotsdiate 
between  u  and  «+ Ac  vsMllel  to  the  «  axisls 


-^"**"*^/I*"**^/I*'*^*'» 


that  is. 


-»«• 


du. 


where  ^  is  to  bo  determined  by  the  equatlDBS 


-kill 


dN-Jf, 


therefore 


.    Nh% 


that  is  to  say,  the  number  of  ^eres  having  veloeities  between  eaad 
6  +  deis 

Multiplying  this  expression  by  c,  and  integrating  the  product  with 
resard  to  e  from  0  to  004  and  dividing  by  Jv,  the  mean  velocity  for 
all  the  spheres  becomes 

2 

and  multiplying  by  ^  instead  of  by  e^  we  find  the  mean  squsre  of  all 
the  velocities  to  be 

8 

is' 

In  the  preceding  investigation  no  account  has  been  taken  el 
collisions  between  the  spheres  and  the  enclosing  boundary  of  the 
region  in  which  they  are  cont^ed,  because  in  every  such  ooUision 
the  magnitude  of  the  velocity  of  each  sphere  is  unaltered  and  its 
direction  is  changed  according  to  the  ordinary  law  of  refiexion, 
whence  it  is  evident  that  the  distribution  is  unaffected  by  soch 
collisiona.  Also»  the  investigation  has  been  confined  to  the  -eases 
of  spheres  colliding  in  pairs,  but  since  there  need  be  no  limit  to 
the  smallness  of  thff  interval  between  any  pair  of  collisions  the 
result  really  embraces  the  casee  of  simultaneous  cpllisions  between 
three  or  more  spheres ;  for  if  a  sphere  A  collides  with  another  B, 
and  immediately  afterwards  with  a  third  C,  the  resultant  velodtf 
of  A  after  this  second  collision  must  be  the  same  as  if  it  had  col- 
lided with  J^  and  O  simultaneously. 

Tho  foregoing  inve8tij|ation  has  been  given  in  some  detail  because 
the  principles  upon  which  it  proceeds  are  essentially  the  same  as 
those  by  which  all  questions  of  the  distribution  of  energy  among  a 
great  number  of  moving  bodies  are  determined,  although  it  aoay  be 
found,  as  well  as  the ''detailed  investigations  of  the  results  inune- 
diatelj  following,  in  published  memoirs  and  systematic  treatioas  on 
the  kinetic  theorv  of  gases. 

If  the  spheres  be  not  all  of  equal  mass,  but  if  there  be  within  the 
region  J^  spheres'of  mass  m,  JT  of  mass  m',  and  so  on,  then  it  ntay 
be  proved,  by  reasoninff  exactly  similar  to  ^  faregoinft  that  when 
the  permanent  or  stable  state  of  motion  haa  been  attained  the 
number  of  spheres  of  the  J^  set  with  component  veloeities  between 
V  and  tt  +  dv,  9  and  v+dv,  w  and  w  +  dwvi 

Ae'   «    du  dv  dw, 

and  the  number  of  the  If'  set  having  component  velocitiea  betweta 
u'  and  u^+ifa',  V  and  f/+^,  yi  wd  vi+d^f,  ft 

Jle    'J^d^d^jM, 
where  ^b%i^+^+¥^,  «^»ii^+i/»+t^,  A  i|  s  oonstsnt  ths  Mas 
for  both  seta,  and 

.K    /mh\%    ^  \fjr    /m%\% 

and  so  on  if  there  be  any  other  seta 

The  mean  velocity  and  mean  •quare  valodty  of  ssoh  sphne  of  the 
J\rietare 


7r\/S'»*a'-p*«^' 


and-the  mean  klnetio  energy  of  ssoh  of  snoh  tghnm  k 

S 

the  lut  result  being  oonuaoa  to  all  the  seta 

If  the  spheres  in  the  given  region  be  aoted  on  by  anyglvn  1 
tending  to  fixed  centres,  and  fhnotlons  of  the  distuiees  ofme  eentrei 
of  the  sphens  from  the  osntret  of  tno^  ws  iBsy  not  in  sseh  «sss 
assome,  a  priori,  that  the  chsnoes  of  vdeoitiss  m  sU  dlveetiflBS  srs 
the  same ;  but  we  may  sasome  that  the  number  of  sphens  of  say 
sst  {10  wifli  ooordSaafM  of  thilr  otttns  intmn^ts  betvota 
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■phere  in 
oonitaiit^  th« 


Ujannadiate  bttwMii  U9BdU'^du,'9ttod9-t'dw,  «0  tndw+tfMr,  b 

In  the  itet*  of  ptmuuMnoe  the  form  of  ^  mutt  be  indepeodent- 
of  the  time  fOi  «>  ^>^  **  ^  ephere  ie  moTing  frei  from  coJliibne 
with  any  other. 

From  the  liat-mentioiied  oondition  it  mnet  follow  that;  if  ^«  Oy 
^■o^  tc,  bo  uy  equations  among  the  Tariablee  determining  the 
poaltUm  and  motion  of  an^  sphere  obtained  br  the  elimination  of  f 
Rom  the  eqoatioQS  of  motion  of  that  sphere,  uen  }lf  must  be  of  the 
form  ^  (^  ^  Ice. ).  With  the  aaramption,  tiien.  that  the  nnmber  of 
spheiee  oAhe  giTen  eet  with  Tariables  between  vm  abore-mentloned 
luaitsis 

we  find  fax  the  form  of  ^,  by  reasoning  like  the  fcangoing, 

Ae'^  CX+V),  wheta  v  is  the  potential  energy  of  the 
the  pd£tlon  a^  tf,  m,  and  ^au*+«*+«0*,  and  *is  a  ooi 
same  for  all  the  setL 

If  we  integrate  the  expression  u<«  "*  ^^'*"  "^^dx  dff  d»  du  d9  dw 
for  all  Tslaee  of  a^  y,  s  within  the  giren  region,  we  find  for  0ie 
nnmber  of  spheree  of  any  set  with  component  Telodties  between 
M  and  u+du,  v  and  v-^dv,  w  and  w-^rdw, 

0~   >  dudwdw, 
whenee  we  easily  see  that  th«  chaneee  jof  Telodties  in  all  directions 
axe  the  samsy  end  that  the  mean  velocity  and  mean  sqnaie  Telocity 

of  any  sphere  of  this  set  are  ^j^  •^^  -^  reepectlTely,  andUiemeen 

kinetie  energy  of  any  such  sphere  is  sv  <^d  therefore  the  same  for 

an  the  sets. 

Furthermore,  if  we  integrate  the  expreesion 

J,  -  *  (>C+  TV^  d^dgdtidp  dw 
for  all  Talnee  of  u,  v,  and  w  from  -  »  to  +  «  respeotlTely,  we 
obtain  a  result  of  the  form'C^  '^^dadjfdtt  and  therefore  the  nnmber 
of  spheres  of  the  'set  in  qnestion  with  centree  within  the  elementsry 
Tolome  dmdy  dM,  or,  what  is  the  same  thing  with  the  ezoeptlon  of  a 
constant  ^ctor,  the  chance  of  the  centre  of  any  sphere  of  that  set 
being  within  that  elementary  volnme^  \m  (k^^^  d»  dy  dM^  wo  that  the 
density  of  the  J\r  aet  of  matter  in  the  neighboarhood  of  the  point »,  y, 
s  is  mCk-*X. 

We  are  now  in  a  poeition  to  compare  the  physical  ^ropertiee  of  a 
meditim  composed  of  monatomio  molecnlee  m  motion,  and  tna 
from  any  intermoleonlar  or  interatomb  forces  with  those  of  ordinary 
gaaee,  so  long  at  least  as  the  atoms  are  sphtoicaL 

Consider  two  contignons  portions  of  such  a  medium  separated  by 
any  plane  parallel  to  that  of  yn,  and,  since  the  distribution  and 
motion  of  each  set  of  spheres  is  independent  of  all  the  other  sets, 
let  us  confine  our  attention  to  the  spheres  of  the  N  set  Suppose 
that  there  are  Jf  such  spheres  per  imit  Tolnme  in  the  neighbour- 
hood of  the  point  m,  y,  s,  whose  component  Teloeitiee  parallel  to 
the  axis  of  «  are  between  u  and  u+du.  The  number  of  tbeee 
spheree  which  oroae  the  elementsry  area  dy  da  in.  time  di  will  be 
tne  same  ae  the  number  of  the  dN"  spheree  whoee  oentree  ere 
situated  within  the  elementary  parallelepiped  da  dy  da,  in  which 
da  is  equal  to  iMft»  and  this  number  ie 

Jfu  dy  da  cB. 

Each  cf  theee  spheres  carries  across  with  it  a  momentum  parallel 
to  K  equal  to  mu ;  the  total  momentum  p^re^i^^  to  »  transferred 
across  tfy  <is  in  time  di  is  therefore 

flfLYtt^  dydadL 

If  tf  be  podtiTS^  this  is  poaitlTe  momentum  transferred  firom  the 
neeatiTe  to  the  positiTe-  side  of  the  nLme  y  s ;  and  if  tt  be  n^gatiTs^ 
this  is  negatiTs  momentum  similarly  transferred  from  the  poeitiTe 
to  the  negatiTe  side  of  that  plane.  In  either  case  it  follows  that 
by  the  mere  motion  of  theee  spheree  across  the  area  dy  da  ihB 
positiTS  momentum  parallel  to  the  axis  of  c  is  diixiiniihed.  by  the 
quantity  mJVv»  dy  da  di  on  ^h»  negatiTe  side  of  the  plane  y  a, 
and  increased  by  the  same  quantity  on  the  positiTe  side  of  that 
plane  in  the  time  dt  j  m  being,  as  before,  the  mass  of  each  sphere. 
Hanoe,  on  the  whole,  there  is  a  transference  of  podtiTe  a  momentum 

inthetbneAaaro«theai«airyAequaltoflufydiA2  ^ii'iirjthat 
i%  equalto  "• 

dydadt/ii?', 

wliert  p  Ss  the  dendtrof  the  If  matter  at  the  point  w,  y,  §,  and  7 
is  the  mean  squan  of  the  0  T«Iodtiis» 
But  either  ty  integtation  or  geneod  Tsaifwiing  it  is  eiiily  seen 


tliat  J?^i'  where  P  Is  the  mean  square  of  the  resultant  tsIo- 

dtisi  of  the  iiT  spheres,  aind  is  equal,  u  we  haTe  proTed,  to 
8 

Therefore^  there  is  a  transferenoe  cf  podtiTO  momentum  from  the 
negatiTe  to  the  podtive  aide  of  the  plane  y  s  across  the  area  dydain 
time  di  equal  to 

^^¥d»dt 

Eaeh  eeparate  sphere  whoee  component  Telodtiee  ere  «,  e,  and  is 
carries  across  the  seme  area  y  and  s  momenta  equal  to  me  and  mw 
respectiTelT,  so  that  in  the  time  dt  theie  are  earned  across  the  area 
dy  day  and  a  momenta  equal  to  Zmuv  dy  dadt  and  Zmtiv  dydadt, 
respectively.  By  symmetry  it  is  dear  that  Xmuv  and  Xmma  axe 
eeparately  aero.  Therefore,  the  resultant  mutual  actions  of  the  two 
portions  of  ths  medium  uxider  condderation  in  the  time  di  is  itt 
transference  across  the  elementary  area  dy  da  ot  a.  quantity  of  m 

momentum  equal  to  pdy  da  dl-^  from  the  negattre  to  the  podtive 

dde  of  the  bounding  plane.  If  thia  mutual  action,  or,  aa  it  ie  gener^ 
ally  caUed,  "nreesnre  "  when  referred  to  unit  of  surfiioe,  be  denoted 
by  the  nymbol  j>,  we  get  the  equation 

pdy  dadi^pdydadi-^f 

Since  the  momenta  paraQd  to  y  and  s  remain  unaltered.  It 
follows  that  the  mutual  action  or  pressure  between  contiguous  por- 
tions of  the  medium  in  the  ndghDourhood  of  any  point  is  normal 
to  the  bounding  surfiMs  at  that  point     Since  also  the  expreedon 

for  i»  or  -^  is  independent  of  the  direction  of  the  «  axis^  it  fol* 

lows  that  the  pressure  at  any  point  of  the  medium  is  the  same  in 
all  directioasi 

If  the  contiguous  portions  of  the  medium  be  separated  by  a 
material  instead  of  an  ideal  plane,  it  will  be  necessary  for  the  main- 
tenance of  equilibrium  that  there  should  be  sn  action  between  this 
plane  and  the  a4)acent  medium,  equiTalent  to  the  transference  of 
momentum  estimated  above ;  but  action  measured  b^  the  rate  per 
unit  of  time  at  which  momentum  is  generated  constitutes  moTing 
force  or  statical  pressure.  Hence  the  force  or  pressure  between  the 
plane  and  medium  is  nonnsl  to  the  plane,  independent  of  the 
direction  of  the  plane  through  the  poin^  and  equal  to  the  Talue  of 

-^  at  the  point 

When  eeversl  sets  of  spheree  are  preeent  together  in  the  region 
under  condderation,  the  distribution  of  the  centres  and  of  the 
Tdodtiee  of  each  set  is,  ae  we  have  seen,  independent  of  the  eo« 
existence  of  the  other  seta.  If  therefore  p^,  />»&&,  be  the  dendties 
of  ths  matter  df  the  different  sets  in  the  neighbourhood  of  the  point 
«L  y,  s,  and  if  ih>  ^»  *«'f  ^  *J>«  pressures  at  that  point  defined  as 
above,  and  if  aw,  m^  iBc.,  be  the  masses  of  the  spheree  of  eech  of 
the  eeta,  and  p  the  total  pressur^  we  get 

P-A  +  Ps  +  kc- 


-^ 


+  5^  +  *^ 


Henee  we  arrive  at  the  following  condudons :— (1)  there  is  one 
physical  quantity  haTing  tiie  same  Talue  for  every  eet  of  spheres — 

namdy^  the  mean  Idnetio  energy  of  each  ^here,  or  2?^ ;  l«t  this 

quantity  be  called  r;  (2)  the  distribution  of  the  pontions  and 
velodtiee  of  the  spheree  of  eadi  set  is  independent  of  the  coexist- 
ence of  the  remsining  sets,  and  is  in  all  respects  the  same  as  if  that 
particular  set  existed  alone  in  the  region  conddered;  (8)  the 
preesure  at  any  point  refeiied  to  unit  of  surfiu:e  at  any  point  of 

2 
the  medium  arising  firom  the  action  of  any  one  of  the  sets  ^ojzP^t 

where  p  is  the  dendtr  of  that  pariaeular  set  at  the  point  in  question* 
snd  r  is  the  phydcai  quantity  above  referred  to  aa  common  to  lA 
the  sets. 

This  third  inference  may  be  expanded  into  the  following  three 
laws :-— (a)  if  r  be  kept  constant,  then  the  pressure  arising  from. 
each  eet  variee  as  the  dendtv  of  that  set ;  {fi)  if  /»  bo  kept  constant, 
then  the  preesure  fh>m  each  eet  varies  ae  r ;  (7)  if  the  preesuree 

for  all  the  sets  be  the  same,  then  -^  is  also  the  same,  or  the  num* 

ber  of  spheres  per  unit  volume  is  the  eame. 

Kow  suppose  there  is  a  mature  of  any  number  of  gases  In  any 
legion ;  when  there  is  equilibrium  tiiere  is  one  jAydcal  quantity, 
namdy,  tempenk^nre,  wbiob  is  the  9Uf»  for  all :  the  Intrinnc 


614 


MOLEOtTLC 


foanjof  this  mixtnn  depanda,  u  we  know,  upon  ite  tempeiatnw^ 
«d  m  CMrgy  of  thna  moring  tphnm  li  entiral  J  kkatio,  slid  mij 
bo  coDodvad,  tharofon,  to  be  •  function  of  the  mean  via  vin.  Let 
w  thn  aoiiiint  that  in  thia  mediam  of  moving  aphorea  we  hsTe  ft 
rapnaantation  of  a  maaa  of  gaaee,  and  that  whftt  ia  oalled  the 
tampentora  of  the  gaaeooa  maai  is  nothing  elae  than  the  r  or  mean 
Uneae  enargj  of  eadi  moving  sphere.  Then,  with  thia  aaanmptlon, 
the  tinaa  parte  (a,  fi,  y)  of  inference  (S)  above  ooneaDond.  t6  the 
aaeooa  lawa  eonneeted  with  the  namee  of  Boyle,  Cbarlee,  and 
Ivogadio  napectiTely,  and  inference  (2)  coneeponda  ^th  the  law 
of  Dalton  conoeming  gaeeona  mixtnree. 

Wa  ma  J  also  deSnee  the  ordinary  hydroatatioal  equations  of 
afidUhriam  ftom  the  formnl*  which  we  have  obtained. 

For,  sLnoa  theaa  aqnationa  give  na 


IKSgtt 


aadsimflarly 


da 


-mX, 


%r^r.%' 


^pZ, 


1?W!2?^L^*?S?^'*'  ^'^^^  ^'••^  and  1-681.  the  mean  of  all 
the  obaoyaOoBS  being  aomerwhat  nnder  1^    If  anv  value  above 


1;^  be  kabted  on  ij  ^be  iiipoeaiUe'tr  retiiT'L  th^w 
above  ennnoiated.  In  point  of  fS^t  we  may  aay,  in  aatidiwtioa 
of  what  haa  ^  to  oama,  that  ^len  ia  no  modUoatlon  of  the  lanetis 

Ui^vahiafBrtho 


We 
pre. 


when  X,  T,  and  Z  are  the  component  impnaaed  foroea,  or  the 
jMgativea  of  the  apace'  variations  of  x  along  the  coordinate  azea. 

8o  far,  therefore,  the  physical  properties  of  a  perfect  ^  or  miztnie 
of  each  gaaea  correspond,  in  all  respects,  with  the  physical  properties 
of  a  medinm  consisting  of  a  eet  of  elastio  spheres,  or  of  a  mixture 
of  aata  of  aneh  spheres,  with  the  sole  assumption  that  the  physical 
property  termed  temperature,  in  the  case  of  the  gaa,  corresponds  to, 
or  is  represented  by,  the  mean  kinetic  energy  of  each  of  the  spheres* 
and  that  eaeh  aphere  repreeenta  the  chemical  atom. 

There  are',  however,  physical  propertiea  of  gasea  which  this  theory 
frff*  to  explain.  The  most  important  of  these  is  the  ratio  of  the 
apeeific  heaia  at  constant  volume  and  constant  temperature  respect- 
ively. The  apeciAc  heat  of  gas  expanding  while  bemg  heated  under ' 
a  constant  preasure  is  greater  than  that  of  gas  heated  with  a  con- 
stant volnme,  as  when  it  ia  contained  in  a  rigid  vessel,  for  the 
obvious  physical  reaaon  that  in  the  former  case  a  portion  of  the 
heat  ia  converted  into  mechanical  work,  namel^^  that  performed  by 
the  expansion  nnder  the  constant  pressure.  This  ratitf  of  the  niecifio 
heat  ofna  under  ooriatant  pressure  to  the  specific  heat  with  con* 
Slant  volume  haa  been  determined  for  many  ^^asea  with  great  ac- 
eoraey,  chiefly  from  obeefvations  of  the  velocity  of  aouxra  in  such 
gases,  in  which  vebd^  the  value  of  this  ratio  bears  a  very  im- 
nortant  part. 

Kow,  on  the  aasnmption  of  the  gas  being  eonatitnted  ci  a  number 
cf  elastio  spheres  in  rapid  but  irregular  motion  among  each  other, 
and  the  pnyaical  property  of  temperature  being  repreaented  or 
measued  by  the  mean  vis  visa  of  each  sphere,  the  ratio  of  theae 
spediic  heata  must  be  exactly  If.  ... 

For,  if  0  be  the  volume  occupied  by  a  unit  of  mass  of  thia  moving 
sphen  rn'M*'""*,  and  r  the  number  of  spheres  to  the  unit  mass,  ana 
ifpbe  the  density,  it  followa  that 

rms^sl. 

Also  w«  know  that  j»,  the  pressore  refeired  to  unit  inrfMe^  is  given 
by  th(S  aquation 

when  T  is  the  mean  «<t  VMM.  If  now  r  ineresse  firom  r  to  r+Ar, 
while  V  remaina  constant,  the  increase  of  intrinsic  ener|Qr  must  be, 
from  deflnition,  r^.  Also  if  there  be  a  nmiUr  change  m  r  without 
the  reatrfetion  of  «  being  constant,  but  suQpoaing  j9  to  be  oonatant, 
thaiv  ia  external  mechanical  work  performed  equal  to  jidi^  where 
<v  ia  the  increase  of  volume.    Also 

and  therefore  the  whole  energy  required  to  be  supplisd  froxii*withoiit 
must  be  in  this  case 

Or  the  ratio  of  the  energies  to  be  supplied  from  without,  in  ojder 
tK>t  the  mean  vif  vita  of  the  moving  sphere  medium  should  be 
IncnMed  by  the  same  amount  in  the  two  cases  lespeotively,  becomes 
8 

_J-,orl|. 

If  thsiefoie  the  gaaaooB  maaa  be  adequately  repreaented  by  the 
moving  aphere  meduim,  the  ratio  of  the  specific  heata  must  be  1|. 

Merenfy  vapour  is  the  only  gaa  for  which  the  ratio  ha^  so  large 
n  value  aa  thk  Several  of  t£e  more  permanent  gaaea  have  the 
itttie  squat  to  1*408,  while  in  others  it  Calls  as  low  aa  1-28.  The 
v»I«s  wr  SMNnry  vapour,  as  determined  by  Eundt  end  Warburg 


theonras  hitborto  treated  which  ooold  give  a  ] 
ratio  in  question  than  If. 

It  foUowsfrimi  Whit  has  bean  proved  that  sitiur  an  known  jBsts 
and  vapoury  esoept  the  vapour  of  mersnxy,  md  jMffi»«-~  »^aJX^ 
must  be  pdyatomiob  or  elae  that  the  attempts  to  c_ 

tntion  of  gaaee  by  the  kinetie  theory  muet  be  ( 

must  therefore  moeed  ftirther  to  invert^te  the  phyaieal 

pertiee  of  a  ■meoium  eonaiating  of  oomponnd  atoma  or  molet 

Duilt  up  of  stoma  in  any  definite  arxaagamenti  soeh  imvi^^wlft  beb^ 
in  a  condition  of  irregular  motion  amonff  themeelves»  sueh  aa  we 
have  supposed,  in  the  easee  of  the  sphcncal  atoms  hitherto  con- 
siderod. 

It  will  be  observed,  on  reference  to  the  esses  of  the  spheieB  hi^erto 
Investigaited,  that,  whether  there  be  forces  to  fixed  centree  in  aotioa 
on  the  medium  or  not,  the  chance  of  any  sphere  having  the  oooidi- 
natee  of  its  centre  and  ita  component  velocities  between  »  and  « -f  ^ 
y  and  y +tfy,  s  and  s+dc,  «  and «-f  <iu,  «  and  v-hefe,  w and  w-¥in, 
\M  proportional  to  «  ~  ^  dxdudM  du  dp  tfw,  where  ^  is  the  total  energy. 
kinetic  and  potential,  of  uie  aphere  in  the  etate  of  poaition  and 
motion  defined  hjx,  f,  a,u,  9,  «. 

We  may  generalise  this  propodtion,  and  prove  that  when  the 
sphere  is  replaced  by  a  molecule  of  any  ahape  and  eonstitution,  so 
as  to  be  demied  aa  to  poaition  and  motion  1^  r  generalised  coordi- 
nates g* . .  .7.  with  their  corresponding  momenta  j»|. .  .p^  the  chancee  of 
the  molecule  having  its  defimuff  vanablee  between  the  limita  q^  and 
9ifdqy..p^  $.ndp^+dp^  or,  what  is  the  eame  thing,  the  number  of 
such  molecules  at  any  time  with  variablee  thua  mnited,  whether 
there  be  forcee  to  fixed  centres  or  not,  and  whether  inteiatomie 
forcee  or  intermolecular  forcee  are  or  are  not  in  action  on  the  mole- 
cular aggregate,  is  proportional  to 

€'^dq^...dp^ 

'  where  A  is  a  constant,  the  same  for  all  moleculee,  and  S,,  is  the 
total  energy,  kinetie  and  potential,  of  the  molecule  in  the  free  atate 
aa  to  position  and  motion,  the  potential  enerigp^  being  that  of  the 
fixed  centre  forcee  on  the  molecule,  together  with  that  of  ita  inter* 
atomio  foroea,  in  the  given  poeition. 

The  problem  before  ua  may  be  etated  thua : — 

A  number  of  aimikr  molecules  poesessing  in  the  whole  11  degrees 
of  freedom,  where  11  is  very  large,  are  in  motion  in  a  region  of  space 
bounded  by  a  material  envelope,  under  the  action  either  of  forces 
to  fixed  oentree  (called  external  forcee)  or  of  foreee  between  different 
moleculee  and  diflterent  parte  of  the  same  molecul^  as  well  aa  by 
forcea  between  the  fixed  boundary  and  the  contained  moleculee,  all 
of  them  conservative,  ao  that  the  toUl  energy,  kinetic  and  potential, 
of  the  emegate  remains  always  the  same ;  it  ie  required  to  find  the 
chance  of  a  group  of  any  one  or  more  moleculee  poaseesing  in  the 
whole  r  degreee  of  freedoifl,  defined  by  the  coordinates  fi^'-fr  ^^ 
momenta  pi...p^  whore  r  ia  email  compared  with  n,  having  ita 
variables  between  the  limita  gi  and  qt+dii-  Pr  *°^  Pr + '?r* 

We  might  start  with  the  sssumption  made  above  in  the  ease  of 
the  spheres  under  central  forcee,  that  thia  chance  must  be  of  the 
form 

^(^^*c)<^i  .4Ph 
where  ^«ay  ^»«i»  kc,  sre  obtained  by  the  eUmiaatiM  of 
t  between  the  equations  of  motion  of  the  r  group  under  the  fixed 
centre  end  boundary  foreee  and  thoee  between  ita  component  ktomt. 
because  there  is  nothing  in  the  conception  of  a  moleenle  beyond 
that  of  a  system  with  a  number  of  degreee  of  freedom,  and  under 
internal  forcea ;  and  in  this  caae,  considering  the  generality  of  the 
aasnmption  aa  to  the  external  forcea,  it  would  be  impoesible  to  con- 
ceive the  existence  of  sny  general  equation,  independent  of  the  time, 
between  the  variablee,  except  that  of  the  oonservatioB  of  energy,  so 
that  the  chance  in  question  becomes 

i^Wdq^.^dp^ 

where  S^  is  above  defined,  and  it  remains  to  determine  the  fonn  of  f. 
If  we  considered  a  secon'l  group  of  one  or  more  molecules  con- 
taining •  degreee  of  freedom  (where  •  may  or  may  not  be  eoual  to 
r,  but,  like  r,  is  much  smaller  than  n),  and  defined  by  the  oooMinates 


having  itSTaiiaUes  between  q^  and  fi+^...J»r4«*B^i'f4«'*-^rf« 
mustoe  ,  , 

^(JU)*l-*H*- 
But  this  chsnoe  must  be  equal  to  the  chance  of  ths  yj^Pj^ 
S^  hi  tiie  sUte  g,.  ^.+4;^^^.  ^r+ffc  ^^^  ^^^ 
of  the  remaining  *  group  being  m  the  sUte  f,4.y8p4fl-HrH*" 
Fr+,  i'H^+^rf- where  the  r  group  are  so  fiwA 
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.  Howtoibd«IUfUtttte]iaiiMv¥(a)MrT«a«tttii«hechaiiet4if 
the  •  group  being  im  their  required  limite  of  poeltion  and  motion, 
when  the  internal  ibrces  between  the  r  and  t  group  beoome  foroes 
between  the  «  groap  and  fixed  centree. 

If  the  total  unetie  energy  of  the  r  group  in  their  given  nan  be 
T^  and  that  of  the  r +«  group  be  T,^^  the  total  kinetic  energj  of 
the  «  group  must  be  T^^-  T^ 

Abo  if  the  total  potential  ener^  of  the  r+e  group  under  the 
influenoe  of  all  forces  be  Xr¥p  ^^  ^  made  up  of— 

(1)  Xf«  the  potential  energy  of  the  r  group  to  fixed  oentiei^  and  of 

its  internal  forcee ; 

(2)  X0  einiilarly  taken  for  the  «  ffroup ;  and 

(8)  ^  the  potential  eneigr  of  the  r  and  «  group  forces. 
And  when  the  r  gronp  is  fizM  the  potential  energy  of  the  «  group 
i»  reduced  to  (2)  and  (8),  or  is  Xr4»*Xr- 

Therefore  the  chance  of  the  «  group  having  its  TiiialMS  within 
the  required  limits  when  the  r  groap  is  fixed  must  be 

^(iPH,--B'.)-^H-i."4Pr4* 
Therefore 

or  f  S^^iS^'-B^'^iiS^ 

Therefora  ^  (aj)»#^»  «-**  suppose. 

And  the  chances  of  the  r  group  haying  its  rariables  between  the 
limits  qi  and  q^  +  dq^...p/uid  Pr-^dp,  must.  In  the  itste  of  per- 
xnanent  or  stable  motion,  be  proportional  to 

4'^dq^„Jp^ 
vhioh  was  to  be  proved. 

Supposing  now  that  the  aggregate  of  moUenlea  under  eonaident- 
Aioa  consist  of  n  number  of  sets  of  similar  moleoulee^  the  number 
•f  moleoulee  in  one  of  theee  sets  being  K,  where  N  is  very  laige, 
and  suppose  that  each  of  these  N  molecules  possesses  9  degrees  of 
ircodom  .defined  by  the  coordinates  fi...^^  with  the  momenta 
Pi.,.Pff  and  that  its  msss  is  «.  Thres  of  theee  coordinates  .may 
be  taken  as  the  rectangular  eoordinatee  of  its  centre  of  msss,  in 
which  case  the  correapond^g  momente  will  be  mu,  me,  mta,  where 
fi,  V,  end  v  are  the  component  velocities  of  translation  of  that  centre 
of  mass.  Then  in  thit  caae^  if  q^...q^  Pa—Pv  ^  the  remaining 
coordinates  and  momenta  of  £he  molecule,  the  «hance  of  the  mole- 
Cule*a  vuiables  being  Within  the  limits  »  and  m  +  dx.„p^  and 
P0+dp^  will  be  proportional  to 

,-» oc*/)  j^^^  ^^  ^^  ^-»^(M+..+.^  ^  ^, ^  ^j^ 
where  T,  the  kinetic  eneigy  of  the  molecule,  is  equal  to 

where  /  is  a  quadratic  fonction  of  the  p\  having  ai  eoeflleients 
known  fiinotiona  of  the  f'ai 

If  we  integrate  the  ezprecsion  (I)  for  all  poerible  valuea  of  c^  y,  s^ 
9A*"f9  Pi"  ^9,  ^^  obtain  an  expression  of  the  form 

-**  ^ 
Be      2      dudvdw (II), 

-wliere  B  is  independent  of  ii,  v,  and  10,  and  c" -111*+*^  4*  10*.  From 
the  form  of  (II)  it  follows,  exactiy  as  in  the  cases  of  the  elastic  spheres, 
that  the  chnnces  of  all  directions  of  the  velocity  of  translation  of  a 
inolecule  are  equal,  that  the  mean  veloci^  and  mean  square  velocity 
of  translation  of  each  molecule  are 


2»vr 


and. 


respectively,  and  that  the  mean  kinetic  ep.ergy  of  translation  is  iL, 

and  the  same  for  a  molecule  of  any  set. 
AgMn,  if  I'  be  the  mean  total  kinetic  energy  of  the  molecule,  then 


^JIh..T,.'^<X^^dx,..dp^ 


..ail)', 


''///,„4'^(X'^dx.,.dp,       '" 

and  if  we  evaluate  this  expreesion,  paying  attention  to  the  form  of 
T  ss  a  quadratic  function  of  the  p'B  mentioned  above,  we  shall  find 

for  (III)  the  expression  X. 

It  foUowB  fVom  this  result  that  each  additional  degree  of  freedom 
of  the  molecule  increase^  the  mean  total  kinetic  energy  of  the  mole- 

cule  by  the  quantity  >,,  which  is  the  mean  kinetic  energy  of  trans- 
lation parallel  to  any  one  of  the  axes,  and  that  the  total  kinetic 
eneigy  u  proportional  to  the  number  of  such  degrees  of  freedom. 

I^  again,  we  integrate  the  expression  (I)  for  all  values  of  the 
momenta,  we  obtain  an  expression  of  the  form 

ft.-**  dxdyda  dq^„.dq^ (lY), 

where  x  ^  the  potential  energy  of  the  molecule  due  to  fixed  centre. 


fnd  to  intsratomie  fimeetf  to.  the  portion  defined  by  a^  y,  s^  f4— f#. 
The  dimensions  of  the  mdeeale  are'  so  small  that  we  mav  rMud 
forces  from  each  fixed  centre  on  dlfiiorent  parts  of  the  molecule  as 
parallel  4nd  equal  and  functions  of  the  oisiance  of  the  centre  of 
mass  firom  that  fixed  centre,  eo  that,  if  the  part  of  x  arising  firom 
theee  fixed  centre  forces  be  called  Xi>;^  will  be  a  ftmction  of  a^y,  n, 
and  of  theee  variables  onl^,  the  remaining  part  of  x  (arising  woim. 
interatomic  forces),  which  may  be  called  x»  will  be  a  frinotioa  of 
the  e'-8  variables  q^.^q^. 

If  in  (IT)  we  write  Xi+X»  for  Xt  ud  then  integrate  ftr  all  ndwi 
of  f«...$^,we  Qbtain  an  expression  of  the  form 

Jk'^^  dx  dy  A...., (7% 

where  2>  is  independent  of  x,  y,  s,  and  therefixre  p  the  density  ci 
the  N  molecule  matter  in  the  neighbourhood  of  the  pointer  y,  >»  ^ 

«2Je-*Xi,. 
Trom  theee  xeeults  all  the  propositions  proved  above  with  nlbraiioe 
to  the  aggregate  of  elastie  spheree  or  monatomio  molecules,  as  to  the 
eonespondenoe  of  the  physical  properties  of  such  an  agnegete  with 
theee  of  gassa  aa  indicated  by  the  gaseous  laws,  maybe  deduced 
also  for  this  aggregate  of  polyatomic  molecules.  '  80  that  if  7be 
equal  to  -p  or  the  mesn  kinetic  energy.of  agitatiofi  of  any  one  of 

the  aggregate  of  iQoving  molecules,  if  e  be  the  volume  occupied  by 
unit  of  msss^  r  the  number  of  molecules  in  unit  of*  volume,  and  m 
the  mass  of  each  molecule,  we  have^  exactiy  aa  in  the  case  refoired 

tOb 


and 


^-irK 


We  also  get  tEa  ordinaiy  hydrostaticsl  equatiQua 

i-A'.  %-'^'  %'^ 

horn  this  erpresoion  tatp  combined  with  the  equatioa 

l»=«i2>i-*Xi, 
.remembering  th4t 


^-«^. 


g--«r. 


•X, 


whence  the  coincidoice  of  the  phyncal  properties  of  this  aggregate  of 
polyatomic  moving  molecules  with  those  of  a  gas.  on  the  assomp- 
tion  that  the  temperature  represents  the  mean  xinetic  energy  of 
agitation,  is  at  once  apparent 

It  can  be  shown  also  that  the  aggregate  of  moving  molecules^ 
such  as  we  conceive  a  gas  to  be,  possesses  another  very  important 

Shysical  property  which,  by  its  analogy  to  the  second  kw  of  uiermo- 
vnamics,  affords  additional  evidence  of  the  relation  between  the 
phenomena  of  heat  and  those  of  acgre|^tes  in  soms  kind  of  motion, — 
the  property  in  question  being  wX^  if  in  any  aggregate  of  moving 
molecules  the  mean  kinetic  energy  of  sny  one  of  tiiem  be  callea 
r,  and  if  d<^  be  an  increment  of  energy  imparted  to  the  aggregate 

ih>ri  without,  then  -^  is  a  perfect  dilTerential. 

T 

If  to  this  aggregate  we  apply  a  certain  small  quantity  9Q  of  heat 
or  energy  irom  without,  and  if  <r  be  the  increase  of  the  mean 
kinetic  energy  of  agitation  ^hen  the  volume  is  unaltered,  then 
this  constahcv  of  volume  prevents  any  of  the  energy  iQ  irom  being 
abeorbed.  in  doing  external  work ;  but  it  is  conceivable  that  the 
increase  of  r  may  cause  such  a  change  in  the  average  state  of  the 
molecule  as  to  produce  a  variation  ^x  in  the  mean  potential  eneigy 
of  the  molecule.  9%  being  proportional  to  dr. 

Therefore 


But 


therefore 


^      2X"T'  2A     T^' 


If  the  volume  vary  by  ht,  the  pressure  being  constant,  then  we  mutt 
add  external  work,  otpiv,  to  the  energy  absorbed,  so  that  if  the  whole 
external  energy  now  applied  be  9^Q,  and  the  increase  of  temperas 
ture  ir  be  the  same  in  both  cases,  we  have 


9fQ^ 


'(t^^)^*^' 


^(t^) 


&ut  if/  be  constant,  then  ss  before  ^ 
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•ad  thirtfors  the  ritfo  of  ^Q  to  9Q,  or  of  the  two  B|)6cIfio  heats  tt 
ooBittnt  preMQie  and  oonstant  yolnine  mpectlTelf,  becoraee 

,  +  3  !SL  +  2 
ar 

r  +  8^ 
dr 

•^  ia  «nkB0irji  in  all  reapeots  except  that  it  mn^t  be  poaitiTO ;  also 

«B  know  that  #  mnet  be  integral  and  not  leM  than  8 ;  if  wo  deoote 

S  ^  hy  «  we  have  for  the  ratio 


1  + 


••  +  • 
2 


<r  +  e' 


wUch,  with  the  neeeesary  limltationa  of  «-  and  i^  cannot  be  greater 
than  If  or  1  'i,  and  in  thia  limiting  caee  the  gaa  muit  be  mon- 
atomio. 

I^  therefore,  any  Talne  abore  1  *6  of  the  ratio  for  mercory  vapour 
be  inaiated  npon,  the  theoir  most  be  abandoned  eo  far  aa  present 
iBTeetintiona  are  oonceraefL-  If,  however,  the  differenoe  Mtween 
I'i  ana  any  higher  ralne  given  by  the  obeervationa  be  regarded  as 
within  reaaonable  limite  of  exnerimental  error,  thia  value  for  mercury 
vapour;  a  gae  which  on  diemlcal  grounds  is  regarded  aa  monatomic, 
may  be  viewed  as  confirming  the  theory,  at  least  im>  toiOo. 

u  two  spherical  atoms  were  united  by  a  rigid  rod  to  form  a  mole- 
onle,  anch  a  molecule  would  have  five  degrees  of  freedom  and  the 
apecifio  heat  ratio  would  in  thia  case  be  If,  for  •  would  then  be 
aero.  Thia  value  has  a  plausible  approximation  to  the  observed 
value  1  '408  of  the  ratio  in  a  great  number  of  two-atom  gases,  auch 
•a  hydrogen,  nitrogen,  oxygen,  and  othera,  but  all  obeervationa 
agree  so  completely  in  the  ratio  1*^^^  o'  ^°^  ^'^^^  ^  1'408,  that 
it  hardly  seems  reasonable  to  regard  the  difference  "008  aa  within 
the  limits  of  experimental  error,  u|ilees.  indeed,  we  had  gronnda 
foft  suspecting  a  tendency  to  exoees  in  all  the  methods  employed  for 
the  determination  of  the  ratio.  But  there  are  other  oiflumltlea 
more  formidable  still,  arising  from  the  spectroscopic  properties  of 
heated  gasee.    The  light  emitted  by  such  giaee,  so  long  aa  they  are 


of  no  great  density,  never  preeenia  a  continuoua  spectrum,  Sut  a 
spectrum  oonaiating  of  bright  lines  with  intervening  dark  spacea. 
Thus  the  specthmi  of  hydrogen  gives  thirty-two  bright  lines,  that 
of  mercury  vapour  six  Imee,  that  of  nitro^  eighteen,  and  so  on. 
8o  long  as  liont  Is  regarded  aa  an  energv  mteroommunicable  with 
heat,  and  li^t  of  definite  refrangibility  la  refeired  to  vibrationa  of 
given  perioQ^  we  must  regard  these  diaoontinuona  spectra  aa  con- 
neotod  with,  and  arising  from,  vibrationa  of  determinate  periods  in 
the  molecule  of  the  heated  gaa.  And  if  a  gu  such  aa  hvdrogen  or 
nitrogen  be  constituted,  as  we  are  supposing^  of  an  indefinite  repe- 
tition of  similar  molecules,  it  must  fouow  that  such  molecules  must 
be  capable,  at  any  rate  when  not  too  eloeely  packed  tooother,  of  aa 
many  indepondent  vibratioiM  aa  there  are  bright  linea  in  the  spec- 
trum ;  that  is  to  say,  in  adiition  to  the  three  degrsea  of  ftaedom 
arising  from  motbn  of  trsnslation  in  aoUd  naoe^  each  moleeQle 
mnst  poosess  aa  many  additional  degreea  of  freedom  or  possible 
rdative  motion  of  its  parts  aa  are  indicated  by  the  number  of  apee* 
tram  lines.  The  depeea  of  ikeedom  oorreeponding  to  motion  of 
translation  cannot  well  oontiibate  anything  to  uese  luminooa 
vibrationa  owing  to  their  assumed  izregnlarirr  and  independence  of 
any  Uw ;  but  it  is  otherwise  with  the  mtemsl  or  relative  degrsea  of 
freedom  of  each  mdecnle,  for,  unless  the  gsa  be  very  dense,  we  may 
eaaily  conosive  a  sufficient  interval  of  time  between  one  encounter 
and  the  next  of  sny  molecule  with  another  for  very  many  vibra- 
tions, each  according  to  its  own  law,  to  take  place  m  the  relative 
poeitiona  of  different  parte  of  the  mdeonle.  At  each  encounter  the 
whole  molecule  would  be  rou^y  shakeq,  and  when  the  encounters 


And  thb  ii  exactly  what  dccuia  in  the  spectra  of  dense  nsea. 

To  bring  the  theor;,  therefore,  into  agreement  with  obaenr:Bd 
phenomena,  we  reauire  very  many  more  degreee  of  freedom  in  each 
molecule  than  could  noestbly  be  aasigned  to  it  in  accordance  with- 
the  obeerved  /alne  of  the  ratioe  of  the  specific  heata,— mercury 
vapour,  for  example,  admitting  with  difficulty  the  minin^um  number 
of  three  such  degrees,  aa  we  have  juat  now  eeen.  while  ita  apectmm 
would  require  at  lesat  nine.  And  the  difficulty  increaaee  aa  we  pass 
to  hvdrom  and  other  gaeea. 

we  might  perhapa  conceive,  with  the  view  of  poesibly  expUining 
this  difficult,  that  there  were  in  all-flMee  a  number  of  oompoeite 
noleculee  with  many  desreee  of  freedom  mixed  up  with  the  other 
moleenlee  with  three  or  five  such  degreee,  but  in  so  small  a  propor- 
tion to  these  molecules  that  their  preeenoe  produoee  no  appreciable 
eiect  upon  the  specific  heats ;  or,  smce  we  have  no  experimental  de- 
8«iDiBatioiiof  theapecific  heats  of  gases  at  light-giving  tempoatarei 


we  miffht,  at  leskt  until  sach  experimeDtal  determlnatloii  has  bsa 
arrivea  a^  conceive  that  our  atoms  may  change  their  eonktitution 
under  increased  temperature,  and  become  themaelves  capablt  of 
vibration.  There  is  nothing  in  the  conniption  of  an  atom  sa  we  sn 
oousidering  it  which  is  really  inconsistent  with  such  an  hypotheai. 
Certain  obeerved  phenomena  aoeomiianying  diHodation  end  eom* 
bination  give  rise  to  other  diffioultiek  in  the  way  of  the  acoeptuce 
of  the  Jdnetic  theory  in  additioii  to  thoee-  srismg  from  tiie  eaiul 
distribution  of  mean  kinetic  enersy  just  now  discussed.  Tor  whea 
nitrogen  and  hydrogen,  for  example,  are  mixed  in  proportion  to  ibcia 
ammonia  it  is  obeerved  (1)  that  at  ordinary  tempemturee  they  do 
not  exhibit  the  slightest  tendency  to  combine  mrectly  with  ssek 
other,  while,  on  the  other  band,  (2)  ammonia  at  ordinary  temperatora 
doee  not  exhibit  the  slightest  tendency  to  decompoee  into  nitiona 
or  hydrogen.  But  ammonia  when  subjected  to  certain  very  high 
temperaturee  becomee  partially  decompoeed— that  is,  becomes  a 
ndxture  of  so  manv  parts  of  ammoma  and  of  so  many  other  psrti 
of  nitiogen  and  hyoroven  in  the  proportions  to  form  ammonia ;  sad 
if  the  temperature  be^high  enough  the  deoompoaition  may  be  eom- 
plete.  But,  in  accordance  with  the  kinetic  theory,  tha  condition!, 
whatever  they  may  be,  which  at  high  temperatuce  cause  the  ammonia 
to  decompoee,  must  sometimee  occur  to  individual  moleeulee  at 
ordinary  temperature,  because  temperature,  aa  we  understand  it, 
merely  mdioatee  a  certain  quantitv  ot  kinetic  enargy,  and  tharslon 
in  a  gae,  however  cold,  thiere  will  be  always  aome  moleenlee  in  a 
state  for  dissociation ;  and  this  dissociation  having  teken  place  can 
b^  (1)  never  be  compensated  by  recombination ;  tbareibie  dissock* 
tion  should  be  going  on  in  ammonia  at  all  temperatares^  aad  thk 
reeult  ii  contra^  to  the  obeerved  phenoaaana  (2).  It  niriit  nossfbly 
be  conoeiyed.  aa  a  way  of  meetinff  this  laat-mentioDed  difieafty,^ 
the  diasoeiation  attendant  upon  nich  tampaiatBrs  that  11  vpon  aa 
averaffe  lugt  molecular  velocity  or  traaaUtion-^iaiiiairsa  ttMlthen 
should  be  a  fairly  rapid  lepetition  ot  enoounlon  among  aaoleeuks 
moving  with  dissociation  velocity  to  enanre  tiM  prodnctioa  of  die> 
Booiation,  aad  that  in  the  eaae  of  a  gsa  at  low  temperaton^  or  email 
vnmgji  velocity,  the  chaaoa  of  two  moleenlea  enoountaring  one 
another  at  high  velodtiea  is  amaU,  and  the  chance  of  any  .molecule 
meeting  with  anv  ranid  sooocosion  of  such  encounter^  is  practically 
inaenaibli^  aad  tneromre  that  the  diasoeiation  apoken  of  really  never 
takeeplaos. 

Aa  above  stated,  we  oonoeive  that  ia  any  gaa  at  ordinary  preesure 
and  temperature  the  intermolecnlar  foroee  are  very  small  in  the 
aggreoata— that  ii^  in  danaioa's  language,  have  a  very  small  virial, — 
by  wnioh  is  underatood,  not  that  the  forcea  themselvea,  where 
acting,  are  email,  but  tiiat,  considering  the  whole  aggregate, ol 


moleenlee  at  any  inatant,  there  are  very  few  pairs  near  enocdi'te 
each  other  to  exert  anv  appreciable  force  on  each  other.  Or,  if  we 
could  watch  any  individuat  molecule  for  any  time^  we  ahoaJd  find 


that  during  by  far  the  creatar  portion  of  t£e  time  it  waa  aansibly 
tne  tnim  any  action  by  surrounding  moleenlee.  The  distance 
traversed  by  the  type  molecule  between  the  inatant  when  it  passes 
out  of  the  sphere  of  action  of  one  molecule  and  the  inatant  when 
it  paaaea  into  the  sphere  of  action  of  the  next— that  i^  ih>m  one 
encounter  to  another— ia  called  itM/^patk. 

We  aiay  find  the  chance  that  a  molecule  startiag  ftvm  aay  point 
with  valoci^  •#  in  a  nnifbrm  gsa  ahall  ^'^-  ^ ''^  *  * 


have  free  path  between  s 
aad  x  +  dx  from  that  point. 

If  a  be  the  chance  for  such  a  molecule  of  fVee  path  at  Uatl  unity, 
then  a'  is  the  chance  of  a  free  path  at  leaat  2.  Hence  the  chance 
of  f^  path  at  leaat  c-muat  be  of  the  form  a*. 

Followinji  the  method  employed  by  O.  X.  M^ar,'  let  aa  write 
this  in  the  form 

« 
e"T» 
where  therefore  :  1 

then  the  chaaoe  of  free  path  m-i-dx  ia 

-■  +  *! 
e       I 

The  chaaoe  that  such  a  molecule  shall  have  its  4rat  uneooatsr 
betweea  m  aad  x+dx  ia  the  diSereaoe  of  these  two  ( 


that  is. 


e'Tfe 
T 


This  ia  the  chance  of  a  f^  path  betweea  orandte+daB. 
The  mean  firee  path  for  such  a  molecule  must  tiiea  b«i 


/^.■T-^../VTl.*..t 


This  it  the  meaning  of  the  conatant  f  in  #  I .  ;*Buc  ifwadsBote 
by  B  the  puinber  of  encounters  which  a  molecule 'moving  thioag^ 
space  with  velocity  m  experiepcee  on  the  average  per  unit  of  tisN^ 
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M-^-.' 


i_* 


Bom  tin  dune*  fw  mdh  •  molwolti  tt  ftM  tath  iMtwta  c 
■nds+dab 

|.     -* 

with  the  aboTB  deflnitioii  of  ^. 

The  ehaaM  of  «  moleeoU  wboM  Tdooitj  ii  dl»  hatiatf  frw  ptfh 
9  St  of  eoone  tho  nme  ai  tlM  ehaaoe  of  iU  frM  path  UTing  th« 

doniioaiL.    If  f^A  th«eh«o0eof  diizationhetw«enl«Mlt+A 

If ey«r  detarmlnii  this  YtlvM  of  i?,  if  tiho  molecolet  he  tph«rMi.  In 
tiMfoim 

whfln  0«  TT^t  *&d  « ii  fh«  fom  of  the  xadH  of  two  moIseiilM. 

It  wOl  be  obeerred  that  the  eeriee  eoBTeme  rvj  npidly  if  t^ 
ie  Um  thin  nnity,  the  ■ooeeaaTe  eoeflideiita  Ming 

HftTlnff  fonnd  B  tat  the  number  of  eneoonters  experienced  per  unit 
of  timeDTainolecale  hsfing  velocitj  m,  we  hete  for  'the  ATertge 
nomber  of  enconntere  experienced  by  any  molecule  per  nnit  of  time, 
which  w«  denote  bj  C, 


''^^^/T'" 


^i^Sdm. 


from  which  Meyer  dedneee      « 


Henoethe 


Tidne  of  the  free  path  for  an  fliole«ale%  Invfpao- 


Thna  the  kinetio  theory  of  gafee  preeente  to  na  the  conception  cf 
apparently  perfect  reet»  aa  the  reenit  of  motion  inegnhur  in  detail 
but  pennanent  and  etaUe  on  the  arerage.  WhateTer  difllonlty 
may  De  felt  at  flret  eight  in  the  acceptance  of  thia  theory  in  the 
ease  of  a  medium  at  reM  ia  greatly  enhanced  when  we  paee  to  the 
contemplation  of  a  dietorbed  me^om  like  a  maaa  of  gaa  through 
which  a  wave  ofeound  ia  paaaing.  In  our  ordinary  inreetigationa 
of  auch  a  dieturbance  the  gas  ia  treated  as  &  continuoua  body,  aub- 
Jected  to  email  relatiye  motiona  of  its  parta.  accompanied  by  corre- 
•ponding  Tariatione  of  internal  preeeure.  When  a  dieturbance  or  a 
local  condeneation  or  rareCMtion  ia  eet  up  in  anv  portion  of  thie  gas 
we  calculate  the  reeultiDg  eifecta  by  the  well-known  e^tuttioni  of 
aound  motion.  But  on  thia  kinetio  theory  the  medium  is  enppoeed 
to  consiBt  of  a  number  of  discrete  maaeee— elaatio  apheree  or  the 
like — ^which  preeerre  the  physical  propertiee  of  the  medium  merely 
by  the  recurrence  of  their  mutual  collisions,  such  collisions  obeying; 
no- law  in  indiridual  casee,  but  preeerring  a  certain  ayersoe  uni- 
formity in  the  motion  of  the  whole  aggrente ;  and  we  need  eome 
further  investigation  to  assure  ourselFee  of  the  applicability  of  the 
ordinary  treatment  of  ware  motion  to  such  a  medium. 

Now  we  obeenre  that  the  physical  propertiee  of  our'  medium,  so 
far  as  the  relation  between  preeeure,  deneity,  and  temperature  is 
concerned,  merely  require  that  the  temperature  be  measured  by  the 


I  energy 

ing  any  portion  of  this  medium  were  animated  b^  a  common  Telocity 
or  acceleration,  the  physica?  iiropeHiee  of  this  portion  would  tie 
similarly  determined  by  the  Tuooities  and  kinetio  energies  relatiTe 
to  the  common  motion.  When  the  distribution  of  such  iiuatiye  r«do- 
eities  is  stable  or  permanent,  the  arerage  relatiTe  kinetio  energy  in 
any  fixed  direction  is  one-third  of  the  arerage  relatire  total  kinetio 
energy,  such  property  constituting  normal  distribution. 

Suppose  that  in  any  portion  of  a  medium,  consisting  of  equal 
elastic  apheree,  this  distribution  has  been  disturbed —thsit  is, 
2mu\  3me«,  and  2mw"  are  unequal.  If  F  were  the  relatire  relo- 
dty  of  any  pair  of  spheres  after  such  dieturbance  and  before  they 
coUide,  and  0  the  angle  between  V  and  the  common  normal  at  the 
point  of  impact,  then  the  normal  an4  tanj;ential  relatire  Talodtlea 


befon  impaet  are  raoi  9  aad  Ttfn  0,  tad  after  Impacr  they  become 
Tcoe  0  and  Tain  0  reepectirely.  The  relatire  relodty  after  im- 
'^  reeolred'in  the  direetien  of  nU£rh  relodty  before  impact,  is 


there 


-rooe^*+rain«tf, 
or-  TcoaM;  anA  the  chance  of  $  being  between  0  and  0-t-d0  ia 
sin2«^. 
Therefiiie  the  areageequare  reUtire  Telodty  reeolred  in  the 
original  direction  becoites  after  impact 


"/.' 


coifi2$wia2Bd0,otl 


The  relatire  rdodty  after  impact  in  the  plane  of  F,  and  the 
Bonnal  perpendionkr  to  the  direction  of  V  before  impact  ia 

raintfoootf+Feintfccetf,  or  rsin2*. 
And,  if  a  fixed  line  be  taken  in  the  plane  perpendicular  to  F,  the 
arenge  ralue  of  the  equare  of  the  relatire  relodty  after  impact, 
neolred  parallel  to  this  line,  is 


Hr. 


mji*2$coifi^d$df,<ft  ^ae  before. 


Hence  we  conclude  that,  in  whaterer  manner  the  distribution  is 
disturbed  in  any  portion  of  the  medium  at  any  instant,  it  will,  for 
all  thcee  pairs  of  apheree  which  within  any  giren  interral  encounter 
eaoh  other,  hare  assumed  the  normal  distribution  after  that  interraL 

If  r  denote  the  arerage  time  between  two  collisions  for  any  siren 
sphere^  the  ehianoe  that  thii  sphere  shall  continue  fbr  any  tune  f 

_£ 
free  firdkn  collialona  ii,  aa  we  hare  eeen,  s~  t. 

If.  therefore,  i)  be  the  number  of  epheree  within  any  recion  whcee 
total  relatir^  relodty  is  between  w  and  v+dui,  but  eo  distributed 
that  the  mean  squars  of  their  relatire  relodtiee  altfng  any  fixed 

line  ia  not  y,  then  after  a  time  i  considerably  g^^eater  than  r,  say 

ten  timee  r,  the  anmber  of  the  D  epheree  which  hare  eecaped  col- 
Ueion  will  be  utterly  incondderable,  and  the  distribution  will  hare 
beoome  normal  thrra^out  the  region. 

Snppoee,  lor  instance,  that  a  aound  ware  ia  paasinff  along  a  tuba 
fiUedNSff  air,  *^*      ^ 

c       Jt  p  a       & 


(E 


D 


the  air  in  the  tube  ii,  at  any  instant,  in  a  state  of  alternate  com- 
preeeion  and  rarefaction,  as  at  C,  JE,  C,  J2  aboreu 

If  the  note  eounded  be  (say)  500  ribrationa  per  second,  the  length 
of  the  ware  OR  is  about  VvV  feet,  and  the  time  taken  by  the  ware 
in  trareraing  that  distance  ia  about  rivth  of  a  second. 

The  air  ih  any  aection  of  the  tube  near  P  has  alternately  a  email 
podtire  momentum  and  an  eoual  email  negatire  momentum,  the 
rereraal  taking  place  in  erexy  vtr^  o^  <^  second ;  also  the  eame  can&e 
which  producee  the  arerage  momentum  in  either  case  dbturbe  the 
distribution  of  energy  among  the  e,  y,  and  u  directions,  •.«.,  it  is 
always  producing  an  exceee  or  defect  in  mw*  ab6re  or  below  tiiat  of 
me*  and  mt0*.  By  what  has  been  prored  abore,  this  abnormal 
distribution  of  energy  becomee  inappreciable,  owinff  to  molecular 
coUidons  in  a  time  condderably  leas  than  nV^th  of  a  second— rin 
fact,  in  about  TivrVrvr^h  of  a  second,  when  the  ralae  of  T  for 
atmoepheiio  air  is  conddered.  It  is  therefore  legitimate,  in  calcu- 
lating the  relodty  of  sound  in  air  (at  least  on  the  elastic  sphere 
hypothesis),  to  regard  the  distribution  as  always  normal  in  any 
aection  of  the  tube,  the  ur  in  that  section  or  in  any  elementary 
portion  of  it  poesessing,  as  a  whole,  any  given  relocity  or  accdera- 
tion,  estimated  aa  if  we  were  dealing  with  a  continuoua  masa. 

DirruuoN  or  Gabsb. 

If  any  further  light  ia  to  be  thrown  on  the  physical 
nature  A  a  molecule  from  inrestigations,  experimental  or 
analytical,  ^nceming  gaaea,  it  will  most  probably  be  by 
means  of  experiments  on  the  difPiision  of  gases,  or  else  on 
the  internal  friction  or  riscosity  of  gases,  and  the  com- 
parison of  these  results  with  those  obtained  analytically 
by  the  methods  of  the  kinetio  theory.  Such  inrestiga- 
tions hare  been  undertaken  experimentaUy  by  Graham, 
Loachmidt,  Maxwell,  O.  £.  Meyer,  and  others.  An  ac- 
count of  Uiem  will  be  found  in  O.  E.  Meyer's  work  abore 
referred  to.  The  same  problems  hare  also  been  discussed 
analytically  by  Maxwell,^  and  by  Stefan,  O.  K  Meyer,  and 
Boltsmann  in  the  treatises  referred  to  below.  We  pro- 
ceed to  gire  a  short  account  of  Meyer's  results. 


1  pm,  M^»  ^^J  UOOb  and  f  eb,  and  Moioh  1868. 
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Hie  term  **  diiliision  "  hu  sometimM  been  applied  to  the 
prooees  hj  which  a  gas  passes  through  a  porous  diaphragm. 
Tliisy  howeyer,  is  now  generally  denominated  transpiration. 
It  has  also  been  applied  to  the  expansion  of  a  gas  into 
Taetiumy  as  on  the  removal  of  a  diaphragm  separating  the 
gas  from  an,  exhausted  receiver.  This  is 'now*  generally 
denominated  /re$ .  expanaion.  We  shall  understand,  as  is 
now  usual,  by  the  term  diffusion  the  process  by  which, 
when  two  or  more  f;asee  are  mixed  throughout  any  space 
in  different  proportions  at  different  points,  but  so  that  if 
all  molecules  were  of 'the  same  gas  the  whole  would  be  in 
equilibnnm,  the  different  gases  pass  through  each  other 
and  tend  to  equalize  the  proportions  at  all  points  in  the 


Snnpose,'  for  inittnce,  a  taba  conieilung  a  mizfttre  of  two  ffuea,  A 
snd  B,  at  oonstant  tamperatcire  and  constant  preasnre  of  Uie  com- 
bined gum  throughout  the  tube  and  anhject  to  no  forcaSy  but  the 
dansi^  ot  gu  A  increaalng  and  that  of  B  diminiahing  from  one' 
end  of  the  tabe  to  the  other.  Let  the  azii  of  the  tube  be  taken  for 
Che  azia  of  &  If  J^.  be  the  number  of  moleculea  of  gaa  A,  and  N^ 
the  number  of  moleculea  of  gaa.  B  in  unit  Tolume,  we  have,  owing 
to  the  constant  preaaure  and  temperature  at  all  pointa  of  the  tube, 
ir^+Ift»If,a  oonatant  But  at  a  given  inatant  If^^  and  N^  at  any 
pomt  are  eeverally  fonotions  of  «.  It  will  be  found  that  under 
theae  drsumatanoea  more  moleeules  of  na  A  paaa  through  any  aeo- 
tiott  of  the  tube,  which  maybe  in  the  ^ane  oi  ya,  in  one  direction, 
■ay  from  left  to  right,  than  in  .the  oppoaite  direction.  On  the 
other  hand,  more  molecules  of  gaa  B  paaa  from  right  to  left  than 
from  left  to  liajht  And  thia  will  go  on  till  the  mixture  beoomea 
uniform  througnout  the  tube. 

The  inveatiflation  of  tha  rata  at  which  the  unequal  iiatribution 
tanda  to  equalise  Itaelf  in  thia  aimple  ease— that  ia,  the  ezoeea  of  the 
onmbar  of  moleonlaa  otguA  which  croaa  a  aection  of  the  tube  from 
lalt  to  li^ht  OTtr  the  number  croasinff  in  the  same  time  fr«m  right 
to  Uft  ^is  the  problem  of  difhutoo.  We  give  the  reaulta  obtained  by 
Ol  &  Meyer  as  foQows:— if  the  moleculea  of  the  two  gaaea  had  the 
same  masa  and  dimenalona  (to  nut  an  ideal  case),  tiien  the  exoaaa  of 
molaonlea  of  either  gaa  passing  through  .he  aection  in  one  direction— 

that  %  tbM  atream  velocity— would  be-^  -^  ml,  where  I  dtnetea 

the  mean  free  path  for  a  molecule  having  velod^  m,  and  «!  la  tha 
avenge  value  of  that  f^inotion  for  all  moMoulea  of  the  gaa 

Whan  wa  oome  to  deal  with  two  gaaea,  the  moleeules  of  one  not 
being  of  tha  aama  ai»  and  dimenalona  with  those  of  the  other,  we 
ahalT  find  that,  in  the  abeence  of  any  common  velocity  of  the  two 
gaaea  at  the  plane  of  ys,  more,  or  fewer,  molecules  of  gaa  ^  woUd 
eroaa  tha  phme  per  unit  of  time  from  left  to  right  than  of  gaa  ^ 
fit»n  right  to  left,  because,  aasumlng  constant  pi  assure  uid  tam* 
psrature  of  the  mixture  at  every  ^int  in  the  tube,  the  number  of 
moleculee  of  tha  two  gaaee  combmed  must  be  the  same  at  every 
point— that  ia,  N^+Nl^Jf,  where  JVia  oonatant     Hence 

dot  dx 

Vow  tha  ezeesa  of  moleculea  d  gju  A  coming  from  left  to  right 

par  unit  of  time  ia  —■  ~»  *r2«,  and  similarly  the  axoeaa  of  mole- 

enlea  of  oaa  ^  croeaing  from  right  to  left  per  unit  of  time  ia 
1  dN"     "  ^ 

-v*  --j^  ii3^  if  we  now  distinguish  by  suffixes  a  and  ft  quantities 

lilatiag  to  the  two  gaaee  respectively.  Here  J.  and  J^  are  mean 
tict  paths  for  velocity  m  of  the  two  kinds  of  moleculee  through  the 
mixed  gaaea,  and  wl^  ia  not  generally  equal  to  m^  Hence  the 
total  number  of  moleculee  croeaing  the  plane  from  left  to  right  ex- 

1    dlf 
ceeda  tha  number  coming  from  right  to  left  by  -z-  ^  {ul^  -  wl^. 

Meyer  here  assumes  that  the  combined  gaaea  have  a  common 
1  dJf  -,  —4 
velocity  "  f2»  ^""^ "  »^*  "^'^  **^*  ""^^  common  velocity 
will  not  affect  the  relative  motion  of  the  mbleculec  On  that  hypo- 
theeis  the  rate  of  difllision  can  be  calculated  as  f'^Ilows.  The  pro; 
portion  of  the  stream  of  the  combined  gases  whidi  oonaiata  of  mde^ 
culea-of  gaa^  ia 

Hence  the  total  surplus  numbed  of  moleculee  of  gia  A  pasdng 
through  unit  area  of  th^  plane  per  unit  of  time  la 


Theexpreaiion 


1   AI^  ^^ 


is  defined  to  be  the  '*  ooeffldent  of  difiuaion  "  of  gaa  ^  into  gu  B, 
It  is  evidently  the  same  9M  that  of  gas  j9  into  gas  A, 

The  Belation  qf  ths  CoefficiMt  tf  Diffution,  to  i>fiu»fy.— It  em 
be  shown  that  2^  tha  mean  free  path  for  a  molecule  having  vdo- 
citv  M,  ia  for  any  single  gaa  inversely  proportiottal  to  the  density, 
ana  for  .any  inixture  of  saaea  inversely  proportional  to  X,  the  ag- 
gregate volume  occupied  by  matter  in, unit  space.    Henoa^  in  thi 

expression  y  wT  •^,  td  is  inversely  proportional  to  the  densi^, 

^or  to  V  **  the  eaae  may  bai 

Now  the  rate  of  diilbaion  on  thia  theory  dapends  upon  -i.  =l5. 

Hence,  given  the  abaolute  increase  of  density  of  a  gaa  par  unit  of 

'length,  that  is,  given  ^,  tha  rate  of  diffluion  ought  to  vary  in- 

veraely  aa  tha  density  of  the  combined  gaaea    On  the  othw  hand, 

given  the  proportional  incraaae  of  the  density,  or  j^  ^,  the  rats  of 

difiVuion  ought  to  be  independent  of  the  density,  because  in  that  esss 

^  variea  directly,  and  m7  inversely,  as  JV.    Tha  analytical  resnlii 

dif 
that  at  given  temperataraib  o^d  given  tha  abaolute  value  of  ^,  tha 

rata  of  diflusion  ia  invarsaly  proportional  to  the  density  of  tha  gssss 
agrees  with  the  experimental  reanlts  obtained  bv  Loechmidt  for 
carbonic  acid  gas  and  air,  oaibonie  acid  gaa  and  hydrogen,  hydrogsa 
and  oxygen.^ 

Belatum  vf  <Aa  Oo^ieiud  ^  DUktHon  to  TomponUuro.-^TU 
coefficient  of  diffusion  variaa  directly  aa  the  aquare  root  of  the  abso* 
lute  temperature,  fbr 

or,  ifWr^y, 

Haoea 

where  ^  danetes  a  certain  Ibnction,  and 

(?)  -  **/:--*-^ 

Thia  analytical  result  elao  agr9«  fairiy  with  Loaehmidf  s  cxperi* 
menta  above  tofaned  toi 

FucnoH  OB  YnooBiTT  or  Qasm, 

Suppose  two  layers  of  gas  separated  by  an  ifnaginary 
plane,  similar  in  all  respects  except  that  tiie  moleeules  of 
one  have  a  small  common  momentum  in  a  certain  direction 
parallel  to  the  plane.  We  may  take  the  imaginary  plane 
for  that  of  yt^  and  the  average  direction  of  motion  of  the 
molecules  on  one  side  of  the  plane,  €.^.,  the  left-hand  side, 
for  the  axis  of  y,  ihe  molecules  on  the  rightJiand  side  of 
the  plabe  haying  no  average  momentum,  llien  the  mole- 
cules crossing  from  the  left  to  the  right  side  carry  with 
them  an  average  momentum  in  the  direction  jf^  and  so  tend 
to  impress  the  right-hand  stratum  of  gas  with  that  mo- 
mentum. On  the  other  hand,  the  molecules  of  the  ri^bt- 
hand  stratum  crossing  the  plane  into  the  lefi-liand  one 
have,  rektively  to  the  molecules  in  the  latter^  an  avengs 
momentum  in  the  opposite  direction,  and  therefore  tend  to 
Himmiali  the  avcTBge  momentum  of  the  left-hand  stntom. 


s  Mto«iipft«rioMi^  ItTO^  Bi.  IsL  iMQi       >0O0M«yBn  Jle»msff^^fl|| 
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HflDoe^  if  V6  attempt  to  eaiiae  one  Btratttm  of  gas  to  paiis 
over  another  in  parallel  planes,  we  ezperiencea  re>i|ta9.oe 
due  lo  the  interchange  of  molecules  between  ^  portions 
of  gas  separated  by  the  plane:  ThiB  is  in  seme  respects 
analogous  to  sliding  friction  between  solid  bodies^  and  is 
called  h^  German  writers,  the  **  friction  *  (B^ibunff)i  hj  Max- 
well and  others  the' "  visooeitj/  of  the  gas.  Heyer,  ^  inyesti- 
gates  this  elfecft  of  friotion  in  a  manner  somewliat  nmilar 
to  that  emplogped  in  oaae  of  diAision,  and  obtains  for  the 
ooeffident  iof  viscosity  |  mIfS, 

BdaHtm  of  Hi  (Mkimt  q/  Vi$oo&Uy  (9  D^ntUy  tmd  TMijMra- 
<uraL-*The  Tsoosity  or  a  gM  u  independent  of  the  density,  bein^b 

ecoofdisg  to  (X  &  H^Ter,  -^  HSL    Nov,  fbr  say  one  gu,  7c«  ^  *• 

we  haye  eeeo,  InTereely  proportionel  to  the  tteiuity,  and  therefore 
iiifisinTenely  praportionel  tothedenalty.  On  the  other  hand,  if 
b  d^tly  proporticoal  to  the  4soaity.  Menoe  the  TieooeitT  is  in- 
dependent of  the  density.  TUs  agrees  with  the  result  obtained 
1^  Maxwell  tsom  the  Idnetio  ^eory  in  1860,  and  with  the  results 
of  ezperimenti  by  Maxwell'  and-Q.  Ei^ Merer.*  Also^  experiments 
bv  0.  £.  Meyer  and  SpringmUhl  ^  on  the  tAgntpgraiiom  ^f  ^(asee  show 
that  the  timae  In  which  two  different  gasee  under  similar  droum- 
ttanoes  flow  through  a  tube  ^■<^**<^  the  aanie  constant  ratio  to 
one  another.  As  in  the  case  of  the  ooefiioient  of  dlflhsion,  «l  is 
SnTeraely  proportional  to  the  eouare  root  of  the  abeolute  temperature. 
Ai  both  the  coefficient  of  dimudon  and  that  of  Tiiooeitj  depend 
on  the  same  ftmotion  m^  it  should  be  poeslble  from  eocperlments  on 
viscosity  to  determine  the  rate  of  diflTusion.  Experiments  with  this 
ol>Ject  hare  beoi  conducted  bj  Stefkn*  with  tsit  latiabotorjr  remxlta, 
hia  calculated  ralues  for  the  coefficient  of  dimudon  agreeing  yery 
oloaely  with  thoee  determined  by  Loeohmidf  a  direct  experiment* 

"We  haye  giyen  the  aboye  results  for  the  coefficients  of  diflbrion 
and  ylMoattj  firom  O.  'E.  Meyer's  work,  because  hie  method  has  met 


^th  yery  oeneral  acceptance.  It  faiaa  been  shown,  howeyer,  by 
Boltanann,^  that  fhe.taieth^  is  incomplete.  Meyer^a  reeulta  ean 
only  be  obtained  on  the  assumption  that  the  ttioleoulee  of  a  caa 
unoergbing  diffusion  or  internal  miction,  which  haye  any  dyan  yelo- 
dty,  ae  w,  are  moyingwith  that  yelodtjin  all  directions  indifferently. 
We  may  calculate  the  number  of  mofeoulee  having  yeloci^  w  that 
pass  through  a  giyen  plane  during  a  abort  time  it,  starting  fr^m 
encounters  at  any  giyen  distance  tsom.  the  plane.  If  we  assume 
that  the  i&olecules,  issuing  froift  such  encounters  with  yelodty  w, 
moye  indifferently  in  au  direotiouat  we  obtain  Meyer's  result 
This  assumption  »  tme  -xmly  of  a  gae  at  reet— that  ii^  haying  no 
yelteity  of  tranalation— so  that  our  result  so^btalned  would  expreee, 
in  caae  of  diffiialon,  the  rate  at  which  two  gasee  U^in  to  diffloee,  if 
giyen  at  any  instant  both  at  reet — that  is,  with  no  stream  yelooity 
— but  mixed  in  uneaual  proportions  in  different  perts  of  spaoei 
ta  any  sctnal  case  of  diffusion,  either  of  the  two  diilViaing  gaaee 
aoquiree  a  small  yelooity  of  translation.  If  we  take  this  yelooity 
into  account  in  oaloulating  the  number  of  moleculee  of  the  gae 
passinff  tiirough  a  plane,  according  to  Meyer's  method,  we  shall 
find  uat  it  introduces  two  new  terms,  pne  of  which,  when  the 
motion  becomee  steady,  is  equal  and  oppoelta  to  the  reeult  obtained 
by  Meyer.  This  is.proyed  by  Boltsmann  in- the  caae  of  yinosity  in 
the  treatise  abcre  referred  to.  The  same  proof  is  easQy- applied  in 
the  caae  of  diffnsion. 

Bl^an'i  iftthod. — Stefan*  renrda  the  two  djffiisiny  gases  aa 
haying  noaU  yelocitiee  of-  transition,  or  stream  yelooitiee,  «,  and 
«»  in  oppoaite  directional  eo  that  Ihe  moleoulee  of  one  gae,  of 
maaa  Wj,  naye  an  ayerage  momentum  MjIIx  in  direction  tnia  left 
to  right,  and  thoee.of  the  other  gae,  of  maa»  «i„  an  ityerage  mo- 
mentum 0411,  from  right  to  left.  By  yirtue.  of  enoountere  between 
the  two  eeta  of  moleoulee,  each  gae  ia  alwaye  imparting  to  the 
other  a  portion  of.  ite  own  ayerage  momentum*  and  reoeiying 
from  the  other,  a  oorreepondlng  momentum  in  the  oppoeite  direc- 
tion. The*  momently  so  transfared  or  interchanged  ia  what 
Stefan  caOa  tile  rttidanet  which  one  gae  offera  to  the  other'e  diflViaion. 
In  thia  inyestigatton  Stefan  aasumee  that  all  dassee  of  moleoulee 
of  one  gaa^  whateyer  their  molecular  yelooity  in  space,  haye  the 
same  ayerage  yelooity  in  the  direction  of  difhision— that  is,  the  same 
atream  yelooity — eo  that  the  motion  of  the  moleoulee  of  a  diflVising 
gae  would  be  exactiy  repreeented  by  considerinff  the  moleoulee  of  a 
gae  at  reet^that  is,  with  only  its  moleoular  yeiocity— at  the  aame 
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temperature  and  preesure,  and  then  giying  to  esefh  mcftaoultf  iha 
additional  common  yelooity  «  in  the  difeetion  of  diAuion.  Bolts* 
mann,  howeyer,  a^ows  that,  in  order  correctly  to  xepreeent  the  mption 
of  the  Hi#Ph«iiig  AM,  we  must  'impact  to  moleoulee  haying  diflavnt 
moleoular  yelootiee  independent  of  direction  different  common 
yelodtiee  in  the  direction  of  diffhaiou.  And  it  will  be  found  that 
the  reeistanoe  of  the  gasee  is  sensibly  modified  by  tUs  property.* 

The  complete  eolution  of  the  problem, — that  iM,  the  determina' 
tion  of  «  aa  a  Amotion  of  «0,  on  the  hypothesis  that  the  moleotaka 
are  elaatio  spheres^— is  .difficult 

If  we  aasume  moleoulee  to  be  centres  of  foroe  yaryinguiyetidy  aa 

the  nth  power  of  the  distance^  so  that  the  Ibroe  at  distanoe  ^i•/^^• 

whei«  /I  is  constant,,  we  obtain  the  following  result  ITe  afsittao 
the  moleoulse  of  gas  ^  whoee  abeolute  yelocitieo  are  between 
w  and  v+d»  to  haye  an  ayerage  atream  yelodty  «  in  direotiart  of 
the  tube,  where  «  is  a  Amotion  of  m  Then,  if  the  Wminal-oon- 
dltion  at  the  ends  of  the  tube  b$  maiiUaiiud  tonsUuU,  we  obtaa  an 
equation  of  ther  form 

JIT  da  "•»-•     '  Mi+Ms  unit  yolume 
multiplied  by  the  ayerage  yalue  for  all  moleoulee  of  gM  -^  ^ 
a-» 

«  y*,'  \  where  r  is  tae  relatiye  yelodty  of  two  moleoulei^  onertaken 
from  each  bbm,'  and  (7  ia  a  constant,  and  M],  m,  tiie  maasee  nf  tho 
moleoulee  m  gu  A  and  gaa  B  reepeotiyely. 
By  making  »  inilnite  we  obtain  the  result  for  dastb  sbhtresi  to 
>-» 

that  caae  V*'^mmV^  tati  the  problem-  is  to  iind  the  ayenge  yahi* 
of  uV, 

Binoe  ^-fariea  aa  the  abeolute  tempnature^  and  tiie  ayerage  yatuo 
of  V  yanee  aa  the  aquare  root  of  the  abeolute  teniperatuie,  we  may 
infer  that  the  ayerage  yalue  of  «— that  is,  tiie  etream  yelodty~wl& 
yary  approximately  aa  the  aquare  root  of  the  .temperature,  ae  it 
appeara  to  do  from  experimental  eyidenccb     I^  on  toe  other  hand, 

11-5;  V  di«appears,and^^-L  In  tUa  caae  the  a^alytlMl  de- 
termination of  «  preeenta  no  difficulty  ;'buf  in  the  xesnlt  the  atream 
yelodty  yariea  aa  the  abeolute  temperature^  which  aooorda  leaa  alttla- 
(aotorily  with  experimenta 

OV  MOLBOITLAB  DDCXmiOllB. 

Kan>  attemptB  haye  been  made  in  noent  yean  to  form 
an  eetipmte  or  ooi^Jeotoroi  more  or  less  aooaiftte^  of  tha 
nmnerical  Talae  of  the  dimenaions  of  a  molednle  and  the 
absolute  force  between  xnoleoides.^ 

In  aooordanoe  with  the  yiew  of  the  sabjeot  considered 
in  this  article^  we  are  here  oonoerned  with  such  iq>eoii]a- 
tions  only  in  so  far  as  they  are  founded  upon  the  kinetic 
theory  of  gases,  or  suppoxied  by  it  The  phenomena  of 
diffusion  and  yisoosity  especially  haye.  afforded  grounds  for 
estimates  of  moleoular  dimensions. 

It  is  first  necessary  to  define  what  is  meant  by  the 
dimensions  of  a  moleoole.  Begarded  as  an  elastic  sphere^ 
it  has  dimensions  with  the  conception  of  which  we  are 
familiar.  It  is  not,  of  course,  seriously  contended  by  any 
physicists  that  the  molecules  of  a  gas  are  actually  hard 
-elastic  spheres,  exerting  no  force  on  each  other  at  any  dis- 
tance greater  than  that  of  actual  contact,  and  then  an 
infinite  force..  It  is  necessary  to  cpnceiye  the  forces  aa 
finite^  although  4hey  may  diminish  so  rapidly  with  the  dia- 
tance  as  that  the  motions  of  molecules  in  the  aggregate 
differ  littie  from,  what  they  would  be  if  the  molecules  were 
ideal  elastic  spheres.  Neyertheless,  they  must  be  finite 
forces ;  and,  that  being  the  case,  it  is  difficult,  if  not  im- 
possible, to  frame  a  definition  of  the  boundary  of  a  mole- 
cule^ except  as  a.  certain  surface  at  which  the  forces  acting 
between  tiie  n^leoule  in  question  and  other .  molecules 
attain'  a  oer^ln  yalue* 

If;  for  instance,  we  were  to  regard  a  molecule  u  a  centre  of  force, 

•  ¥6t  Boltrauum's  ow  tnatmant  \a  «Im  mMmt  w  euuiot,  within  11m  Umlta 
or  Ihtp  artlela,  do  more  thu  nftr  the  rMdcr  ttf  «m  inealolr  «bOT»  mcntioDod, 
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■zarttng  n  »«»«««  fores  ^Mid  •  repoMTe  force  ^,  w«  might 

ft  f£ 
d«fine  the  morecttW  to  be  s  ipliere  of  ndliu  «,  sucli  that  ^«-^. 
in  like  mMiner,  wgBiding  a  molecule  as  a  centre  of  force,  repelling 
according  to  the  law  of  tiie  invenie  fifth  power  of  the  distwice,  we 
might  define  the  magnitude  of  a  molecule  a^  a  sphere  of  radius 
equal  to  the  least  distance  to  which  two- molecules,  whose  relative 
Telocity  is  equal  to  the  mean  velocity  of  the.  centres  of  force, 
approach  each  other  in  a  direct  encounter. 

If  on  any  hypothesis  concerning  the  nature  of  a  molecule,  or  the- 
law  of  force  wluch  acts  during  encounters,  we  can  calculate  the  co- 
efficient of  viscoeity  or  diffusion  analytically,  a^  comparison  of  the 
analytical  result  with  results  obtained  by  experiment  may  afford 
the  Ffff»Ti«  of  determining  the  absolute  numerical  ralue  of  the  con- 
itants  used  in  the  analyns.  For  ezam^}e,  if  we  consider  the  mole- 
nkt  as  elastic  spheres,  and  if  we  consider  for  a  moment  Meyer^s 
results  as  correct,  or  .approximately  correct   the  coefficient  of 

dsQonty  for  any  single  gas  can  be  put  m  the  form  -y  lal^^ 
whan  yU  the  nittnber  of  molecules  in  imitof  volume,  m  the  mass 
of  A  molaetaa.-    Now,  ibr  every  value  of  w^  the  mean  free  path 

of  a  moleeals  with  that  velocity  is  equal  to  \A  }^^»  where  s  is 

twice  the  ladius  of  a  molecule  multiplied  by  a  numerical  factor 
vhidi  can  be  determined  to  any  required  degree  of  accuracy.  Aho 
at  given  temperature  and  pressure  the  num^cal  value  of  *Jh  is 
known.  It  follows*  that  we  can  calculate  the  numerical  value  of 
Qit  eoeflleient  of  viscosity  by  analytical  methods  in  terms  of  Jiv^ 

to  ttyreqnired  degree  of  (ocntaoy.    Let  it  be  .in.  Ifbyexperi- 

moDts  on  viscosity  we  can  determine  the  numerical  value  of  ihe 
■unfrooefBieient  in  the  form  C^  when  C^  is  a  mere  numerical  quan- 

atj,  we  have  immediately  the  equation  C^s  ^H|,  or  Jft^  s  ^. 

TUs  ^Ym  in  absolute  numerical  measure  the  value  of  Airs*,  or 
four  tuies  the  sum  of  the  great  circle  areas  of  all  the  molecules  in 
Bnit  of  volume,  sttpposinj^  them  to  be  sphericaL  If  we  attempt  to 
die  tlie  coefficient  of  diffusion  instead  of  viscosity  in  this  method,  we 
are  met  by  the  difficulty  that  the  analytical  result  conteins  now 
two  unknown  quantities  instead  of  one—namely,  the  radii  of  the 
respective  molecules  of  the  two  gases  in  question.  If  this  difficiilty 
be  fgqt  over  by  a  comparison  c?  resulte  obtained  in  different  ex- 
noriments,  the  greater  certainty  attending  the  observations  on  dif- 
fusion might  perhaps  compensate  for  the  additional  mathematical 
difficulty,  and  render  dififusion  at  least  equally  trustworthy  with 
vtscoaitv  as  a  method  for  estimating  molecular  dmiensions. '  Again, 
on  the  nvpothesis  of  rooulsion  between  molecules  according  to  the 
law  of  the  inverse  fifth  power  of  the  distence,  we  can  calculate 
analytically  the  rate  of  diffusion  between  two  reservoirs  connected 
by  a  tube  as  above  described,  the  result  containing  only  one 
unknown  constent,  vit,  A^  the  constant  of  absolute  foroe.  Com- 
paring the  analvtical  result  with  the  resulte  of  experimente  on 
difftttton  through  such  a  tube  as  above  described,  if  wo  find  them 
capable  of  being  harmonized  by  attributing  any  numerical  value  to 
ft,  we  should  have  good  reason  for  concluding  that  the  law  of  force 
assumed  is  to  a  certain  extent  at  least  the  true  law,  and  that  the 
particular  value  ot/nu  that  which  harmonizes  the  analytical  with 
the  experimental  results.  And  the  determination  of /i,  the  abeoluto 
force,  corresponds  to,  or  indeed  is,  the  determination  of  the  size  of 
the  molecule. 

Unta  aU  the  mathematical  hypotheses  have  been  fully  developed, 
no  very  great  reliance  can  be  uUced  on  the  nsulte  of  such  o&m- 
pansons,  even  assuming  that  the  experimental  resulte  themselves 
are  to  be  depended  upon.  However  valuable  the  experimente  may 
be  for  other  purposes,  they  are  not  valuable  for  tiie  purpose  of 
determining  molecular  dimensions  until  our  mathematical  analysis 
is  sufficxentiy  advanced  to  enable  us  to  interpret  the  experiment 
At  present  it  is  perhaps  impossible  to  deduce  from  the  experimente 
any  other  result  bearing  on  this  question  than  that  the  coefficionte 
of  diffusion  and  viscosity  increase  with  increasing  temperature,  and 
probably  contam  an  important  term  proportional  to  the  square  root 
of  ^e  absolute  temperature.  U  indeed,  it  can  be  shownthat  that 
H-r*  °^)2.*®."°'  *°^  «  It  can  be  also  shown  that  the  density  of  one 
of  two  diffusing  gases  m  a  tube  through  which  steady  division  is 
gomff  on  tends  to  vary  in  geometrical  progression,  then  the  analysis 
will  lead  us  to  the  conclusion  that  molecules  of  gases  behave  in 

SJ  PIJ^^^I  delations  to  each  other  as  if  they  were  elastic  spheres. 

The  foUomng  method  h^  also,  been  suggested  for  estimatinir  the 
magnitude  of  molecules  ofmereury.  Mercury  is  regarded  by  most 
chemiate  as  monatomic  Let  us  assume  that  ite  molecules  are  con- 
ducting spheres;  on  that  assumption  we  may  calculate  the  siMct/e« 
iiu^vs  eapaeUy  of  mercury  vapour  on  Faraday's  hypothesis  to  be 

-jZj:'  ▼JJM*  X  i»  the  nii9  which  the  a^;^^te  volumo.of  aU  tho 


s^erical  molecules  in  vnlt  volume  besn  to  unit  vobaaa.  Vwn 
K,  the  spcdfie.inductlve  capacity  of  mercoxy  vapour,  caa  be  dste- 

'1  +  2X 
mined  experimentally,  the  equation  Xa»  fZx  '^^^"^  '^  posai 

for  estimating  the  talus  of  X,— that  ifliTthe  aggxegato  VolniM  of  (ha 

molecules. 

Another  method,  oriiginally  propoeed  bv  Tan  der  Waa]%ia  Snnad 
on  the  small  deviations  from  Boyle*s.  law  pbeerred  in  all  nsea 
Suppose  a  vessel  of  volume  V  containing  a  number  Jf^  of  eLerti: 
spheres,  each  of  mass  m,  moving  with  a.eertain  aveca^  kissSs; 
energy.  Let  p.  be  the  preasure.  Let  a  aeocmd  daaa  of  elartis 
spheres,  in  numW  J\r^  each  of  the  same  mass  m  aa  tho  Sonasr  dsa 
and  having  the  same  average  kinetic  energy,  be  introduced  into  ths 
vessel  If  the  Becon4  class  of  spheres  could  freely  penetrate  the 
first,  and  vtos  versa,  so  that  there  should  be  no  leatiSctknia  oa  s 
sphere  of  the  first  class  and  a  sphere  of  the  aecond  being  xatht 
same  place  at  the  same  time,  then  the  presstvo  on  the  -sralla  of  tU 

vessel  would  be  increased  in  the  exact  proportion  —^ — '.  Boyle  i 

law  would  be  exactly  l^lfillecL  But  if  the  apherea  cannot  Me- 
trate.each  other,  the  volume  occupied  by  the  8eoon4  eUaa  of  sjiteni 

is  not  r,  but  7-  yJV^TT*,  if  r  be  the  radiua  of  a  a^iOia  of  ite 

first  dass.  Consequently,  the  pressure  due  to  the  aefbood  daa  tf 
spheres  is  rather  greater  than  it  should  be,' and  there  ia  a  casZ 
deviation  frOm  Boyle's  law.  Van  der  Waals  treata  the  pressors  a 
proportional  to  the  number  of  encounters,  and  therefore  invcn^ 
proportional  to  the  mean  free  path,  which  is  evidentiT  dimini4frf 
by  any  incrcaae  in.  the  magnitude,  of  the.  spheres,  and  dimfimW 
more  than  in  proportion  by  a  ay  ineresise  in  the  number. 

<H.  w.  w-— a  H.  R) 
Casmical  Aspxct. 

The  'wotd  Mclectde  is  used  by  chemists  to  express  tbe  tof: 
of  a  pure  substance,  that  quantity  of  it  which  its  formsii 
ought  to  represent.  What  this  quantity  is,  in  any  particukr 
case,  must  be  ascertained  by  studying  the  cheini<»l  actioai 
by  which  the  substance  is  produced  and  the  chemical  change 
which  it  undergoes.  We  may  give  one  or  -two  illuslratx^ 
to  show  how  this  can  be  done,  as  well  as  to  indicate  the 
limits  within  which  these  methods  can -be  applied. 

The  formula,  usually  assigned  to  acetic  acid  is  C^^O. 
This  agrees  with  almost  aU  the  chemical  actions  in  whkl 
it  takes  part.  Thus,  one  quarter  of  the  hydrogen  it 
replaceable  by  other  metals,'  as  .in  GjHjKO,!  Asc. ;  and  iBk^ 
two,  or  three  quarters  of  the  hydrogen  can  be  replaced  \/j 
chlorine:  There  must,  therefore,  be  four  (or  a  multiide  k 
four)  atoms  of  hydrogen  in  the  molecule. .  Similarly,  kX 
of  the  oxygen  can  be  replaced  by  sulphur,  and  one-faalf  of 
the  oxygen  along  with  oUe-quakler  of  the  hydrogen  en 
be  replaced  by  chlorine.  -  There  must,  tiierefore^  be  ta« 
(or  a  multiple  of  two)  atoms  of  oxygen  in  the  moleoik 
Again,  the  formation  of  marsh  gas  and  carbonate  of  aodi, 
when  acetate  of  soda  is  heated  with  caustic  sodai  and  Urn 
formation  of  aceto-nitrile  from  cyanide  of  potasatum  aad 
iodide  of  methyl,  show  that  the  carbon  in  acetic  add  ii 
divisible  by  two,  or  that  the  molecule  contains  two  (cr  a 
multiple  of  two)  atoms  of  carbon.  G^H^Oj  is  the  sunplat 
formula  which  fulfils  these  conditions,  but  the  existence  d 
an  acid  acetate  of  potash  and.  an  acid  acetate  of  anunooia. 
the  formulae  of  which  are  usually  written  CLH-KO, 
CjH^Oj  and  CjH5(NH^)0j,  aH.O,  as  if  these  were  cos^ 
pounds  derived  from  two  molecules  of  ^acetic  add,  mi^ht 
lead  us  to  C^HgO^  as  this  shows  that  the  hydrcgefTis 
divisible  by  eight.  In  the  same  way,,  we  can  easily  satisfy 
ourselves  tha,t  C^HpOj,  or  tome  muUipU  0/  s^  is  the 
formula  of  starch ;  thkt  C,HjNO,  cr  90ms  muUipU  ^  O,  is 
the  formula  of  indigo  blue,  and  so  on.  But  it  is  not  easy 
to  determine  by  purely  chemical  methods  whether  these* 
formulas  themselves,  or  multiples  of  them,  really  repieaest 
the  molecule.  .  A  simple  formula  may  suffice  for  a  great 
many  of  the  reactions  of  a  substance,  and  may  enablo  0 
to  represent  a  great  many  of  ito  derivatives^  and  yci 
reactions  and  derivatives  may  be  discovered  whidi  require 
a  multiple  of  that  simple  formula.  This  has  already  ^i^w 
indic?itocl  in  reference  ^  p^49  ftcid,  and  ateigr  1 
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tnttittfttidB!Ji  ilitijpfied  hj  mellitie  add.  For  ft  long 
time  Uw  formula  C^H^O;  was  iiaed  for  .tlu»  acid,  and  by 
iii«ans  of  it  all  the  tben  known  deriyativea  were  repre- 
lented.  Bat  later  investigatiena  by  Baeyer  proyed  that 
this  ionnnla  moas  be  multiplied  by  three,  the  new  derive^ 
liTea  obtained  by  him  net  being  capable  of  representation 
with  any  f  onnula  timpletr  than  0||H.O||.  Very  many  ez^ 
ampleegf  the  same  kind^  might  be  adduced,  but  those  given 
may  terra  to  show  the  nature  of  the.  difficulty  of  settling 
the  formula  and  with  it  the  molecular  weight  of  a  sub- 
stance.   It  need  scarcely  be  said  that  the  multiple  formula 

^  tepreaents  erei^hing  which  the  simple  formula  represents 
and  something  more,  and  that  chemists  as  a  rule  take  the 
simplest  formula  which  will  answer  the  purpose.  These 
cheTnical  methods  of  determining  the  formuki.and  mole- 
cular weight  apply  equally  to  all  pure  substances,  but  they 
do  .not  giro  us  absolute  values,  only  numbers  to  which 
the  molecular  weights-  are  proportionaL  And  for  purely 
chemical  jrorposes  these  are  all  that  we  require.  Thus, 
when  a.  fJiemist  speaks  of  acting  on  a  molecule  of  suc- 
cinic add  with  two  molecules  of  pentachloride  of  phos- 
phorus, he  means  that  lie  mixes  them  in  the  proportion 
of  118-  parts  of  the  fb^er  to  2x  177*5  of  the  latter. 
For  the  sake  of  precision  we  sometimes  speak  oi  a  mole- 
cule ol  water  (or  other  substance)  in  grammes,  or  eyen  of 
tL^pxtmmMnoUeule,  hgrxnn-moUculef  &c.  Thus,  in  the  case 
just*  mentioned  il  gramme-molecule  of  succinic  acid  means 
118  grammes  of  succinic  add,  &c. 

But, 'While  for  practical  purposes  these  proportional 
numbers  are  quite  sufficient,  we  cannot  leave  out  of  view 
their  relation  to  the  actual  constitution  of  matter.  There 
is  good  reason  to  believe  that  matter  consists  of  discrete 
particles,  and  that  every  pure  substance  is  made  up  of 
small  portions  of  matter,  aU  alike,  so  that  one  of  them,  if 
tro  could  examine  it,  would  give  us  a  complete  idea  of 
the  chemical. compoeition,  constitution, . and  character  of 
the  substance. .  These  small  portions,  of  which  the  smallest 
quantity  of  the  substance  which  Ve  can  examine  contains 
many  millions,  we  may  call  moUeuUs,  From  the  character 
which  we  have  supposed  this  molecule  to  possess^— viz.,  that 
it  fully  represents  all  the  chemical  properties  of  the  dub- 
stance — ^it  will  be  seen  that  these  rwlf  uUimaU  molecules 
must  be  proportional  to  the  molecular  weights  ascertained 
by  chemical  means;  so  that,  while  for  practical  laboratory 
or  manufacturing  purposes  we  use  the  gramme,  the,  pound, 
or  the  ton  as  oi|r  unit,,  and  speak  of  18  grammes,  pounds, 
or  tons,'  as  the  case  may  be,  of  water,  as  a  molecule  Yor 
gramme-molecule,  ton-molecule,  &c.),  in  dealing  with  tne 
actual  constitution  of  matter  we  should  U8e:a8  our  unit 
the  mass  of  a  single  atom  of  hydrogen,  and  our  gramme- 
molecule,  would  then  be  a  definite,  very  large,  but  not  yet 
accurately  ascertained,  number  of  real  molecules. 

.It  has  been  already  shown  above  that,  on  the  kinetic 
Hieory  of  gas,  a  gas  consists  of  a  number  of  particles 
moving  about  in  straight  lines  in  all  directions,  imd  that 
in  a  homogeneous  gas.  which  follows  Boyle's  and  Charles's 
laws  these  partides  are  all  alike.  The  masses-  of  the 
particles  of  different  gases  are  therefore  to  one  another  in 
the  same  proportion  as  the  densities  of  the  gases,,  tempera- 
ture and  pressure  being  the  same.  Thus,  in  gasea^  th^  in- 
dependently moving  particles  of  the  kinetic  £eory  arB  the 
molecules  of  which  the  chemist  is  in  search^  and  it  becomes 

,  important  that  we  should  compare  our  chemically  found 
molecular  weights  with  the  densities.  Theoretically  accu- 
^te  results  jcould  be  obtained  only  in  the  case  of  a  perfect 
gas ;  but  small  deviations  from  Boyle's  and  Charles's  Utws 
do  not  interfere  srith  the  application  of  this  method: 
Chemical  methods^  as  we  have  already  seen,  lead,  us  to  a 
particular  number,  er  a  mtUHpU  o/  «e,  so  that  our  choice  is 
as  a  nila  limited  to  two  or  three  numbers  widely  differing 


froin  one'anofhef.  We  find  tha£  if  we  do  not  exe^  the 
limits  of  chemical  stability  a  gas  approaches  the  state  of  a 
perfect  gas.  as  the  temperature  increases,  or  iuB  the  pres> 
sure  diminishes.  Now  if  one  of  the  numbers  rendered 
probable  by  chemical  evidence  nearly  coincides  with-  that 
given  by  comparison  of  gas- 'densities,  under  .conditions 
where  Uie  substance  sensibly  deviates  from  Boyle's  and 
Charleses  laws,  we  find  that  by  diminishing  the  pressure  or 
increasing  the  temperature  within  the  limits  of  chemical 
stability,  and  thus  bringing  the  substance  nearer  the  state 
of  a  perfect  gas,  the  correspondence  between  these  two 
numbers  becomes  closer.  Tina  has  already  been  pointed 
out  and  illustrated  in  the  artide  Chsmistby,  voL  v.  p.  46d, 
We  can  now  compare  the  results,  in  the  case  of  gases, 
of  the  chemical  and  of*  the  physical  determination  of 
molecular  weight,  by  giving  some  examples,  placing  dde 
by  side  the  formula  and  molecular  weight  adopted  by 
chemists,  and  the  mass,  in  granmiei^  of  the  gss  occupying 
the  volume  of  22*33  x  IQOJp  x  (273  +  t)/27S  litres.  This 
volume  is  that  which  one  gramme  of  an  ideal  gas  having 
the  molecular  weight  1,  and  perfectly 'following^  Boyle'a 
and  Charles's  laws,  would  occupy  at  pressure  p  nmlimetres 
of  mercury  and  temperature  i*  G.  l4  then,  w  be  the  mole- 
cular weight  of  any  gas,  w  grammes  of  it  should  occupy 
this  volume,  and  slight  deviation  from  this  would  indicate 
slight  deviation  from  Boyle's  and  Charles's  laws.  In  the 
annexed  table  w  is  the  molecular  weight  and  m  the  mass 
contained  in  22*33  x  760/^  x  ^273  +  t)/27S  litres.  Where 
the  temperature  ia  not  spedally  stated,  the  determinations 
were  ifiade  under  the  usual  atmospheric  conditions^ 


Su1phar«tted  hydrogen 

Nitroaaozida  .'. 

Anunonia 

C^bonio  scid  

Marsh  gu 

Olafisntgas 


Hydrogsn  ••.' 

OxTgen 

Chlorine    ... 
Phosphorus 
Araienic  


Solphor 

Bromide  of  aluninia 
Ferric  chloride 


Sal-ammoiiiM  

OU<rf  vitriol... 

Pentachloride  of  phoe*l 

phorus  / 

Stuphids  of  amntonium .. 


Fonrnik.        iii  m. 


c& 


I 

Al.fir« 
Fe,Cl, 


H^04 

PCI, 


84 
44 

17 
44 

16 
28 


a 

82 

.71 

124 

.800 

192 

64 
684 
625 


58*5 
98 

208-5 

■68 


84*04 
4408 
17*12 
44*14 
16*18 
88*44 


8 

82 

71*27 
126*9 
294*5 
194 

63*6 
687*6 
828*8 


29*6 
60-24 

140 

105*41 
*76 


St  loo'-a 

„  600'C. 
860*  a 
600*  C. 

,.1000*C. 
440-  C. 

440*  a 


at  850rC. 

440*  a 

200*  C. 

800- a 
90*  a 


A  comparison  of  the  values  of  to  and  m  leads  ^.'iho 
following  conclusions :— ^• 

(I)  In  the  case  of  a  very  great  number  of  substances^  6f 
whicn  only  a  few  spiecimens  are  given  in  the  tables  the 
two  determinations  agree,^.the- slight  differences  often 
observed  being  evidently  due  to  deviation  of  the  sub^ 
stance  from  the  state  of  a  perfect  gas.  f  2)  In  a  consider- 
able number  of  substances,  physical  evideivTe  leads  to  a 
multiple  of  the  simplest  number  satisfying  the  chemical 
conditions.  Tlus  cannot  be  looked  upon  as  a  disagreement 
between  the  methods,  because,  if  a  particular  formula  satia^ 
fies  the  chemical  conditions,  any  multiple  of  it  will  neces- 
sarily do  so ;  and  indeed,  ia^  many  of  the  cases  we  are  now: 
considering,  it  is  possible  from  chemical  considerations  to 
justify  the  higher  mplecular  wdght  after  it.has.been'sug^ 
gested,  although  sudi  chemical  considerations  .might  not 
in  all  .cases  have  warranted  its  adoption  without  external 
support.    Thuiy  we  are  not  without  chemical  evidentfa  m 
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laTo«r  of  tha  formnbd  H^  Ct^^  0^  or  dVMi  Al^r^  and  FejCl^ 
'altiUHigh  diemuib  would  prolwkbly  have  contented  them- 
Bbtte^  with  H,  CI,  O,  AlBr„  and  FeCl,^  had  it  not  been  for 
the  eTideooe  U  gas  and  vaponr  density,  and  certainly  with- 
out ihB  latter  no  one  wonlohaye  thoo^t  of  P^  Ab^  or  S^.^^ 
(3)  There  are  a  number  of  substances  in  the  case  of 
which  .there  is  an  apparent  disagreement  between  the 
results  of  thd  two  ways  of  determining  molecular  weight. 
Buch  substances  are  said  to  have  an  anomalous  gas  or 
Tapoor  density.  The  expression  anomalous  yapour  density 
is  sometimes  applied  to  the  case  of  such  substances  as 
phosphoroa  and  arsenic,*  but  not  very  accurately.  It 
would  be  better  to  say  that  these  substances  have  an 
une9peeUdyvpcfar  density,  because  their  complex  molecular 
formula,  while  not  clearly  indicated  by  their  chemical 
character,  are  not  at  variance  with  any  estabUahed  law. 

We  shall  therefore  reserve  the  term  "  anomalous  vapour 
density*  for  those  substances  the  molecular  weight  of 
which  as  given  by  their  vapour  density  is  not  reconcilable 
with  any  formula  which  is  chemicidly  admissible.  In 
the  case  of  some  substances,  such  as  the  oxides  of  chk>rine, 
it  has  been  shown  that  the  discrepancy  was  due  to  errors 
of  observation,  impure  specimens  having  been  used  iu 
the  experiments ;  but  there  still  remain  many  substances 
having;  in  the  sense  above  indicated,  an  anomalous  vapour 
density.  These  substances  have  therefore  been  examined 
with  speoiai  care^  with  the  result  of  completely  vindicating 
the  kmetio  theory,  and  of  disclosing  a  very  interesting 
and  theoretically  important  kind  of  chemical  change.  We 
shall  take^  as  instances  of  such  anomalous  vapour  densities, 
the  substances  in  the  last  division  of  the  table^  and  show 
how  the  anomaly  has  in  these  cases  been  explained. 

Sal-ammoniac  has.  the  composition  represented  by  the 
formula  KH^d  This  formula  agrees  with  all  the  chemical 
actions  of  the  substance  and  of  all  the  substances  in  any 
way  related  to  it,  but  it  does  not  agree  with  the  results  oi 
vapour  density  detenninations.  ,When  sal-ammoniac  is 
heated  £t  is  converted  into  vapour  or  gas,  and  t^is  vapour 
or  gas  IS  reconverted  into  solid  sal-ammoniac  when  it  is 
cooled.  This  looks  exactly  like  the  process  of  sublimation, 
and  it  was  universally  supposed  tiiat  the  vapour  given 
off  when  sal-ammoniao  is  heated  was  really  sal-ammoniac 
vapour.  But  its  vapour  density  corresponds,  not  to  the  for- 
mula KH.Cl  and  the  molecular  weight  53*6,  but  to  the 
half  of  this.  Kow  tiiis  formula  does  not  admit  of  divi- 
sion, .and  the  explauation  at  once  suggests  itself  that 
the  vapour  examined  was  not.really  the  vapour  of  sal- 
ammoniac,  but  of. hydrochloric. acid  and  ammonia  gases, 
the  products  of  the  decomposition  of  sal-ammoniac. 

This  would  of  course  completely  explain  the  apparent 
anomsly ;  each  molecule  NHjDI  cUvidmg  into  two  mole- 
cules NH,  and  HCl,  the  gas  from  a  given  weight  of  sal- 
ammoniac  would  of  course  contain  twice  as  many  molecules 
and  occupy  twice  the  space  which  it  would  do  if  no  such 
decomposition  had  occurred.  On  this  supposition  the 
mixed  gases  would  remain  uncombined  as  long  as  the 
temperature  was ,  above  the  decomposing  point  of  sal- 
ammoniao  ;  if  the  temperature  fell  beloW  this  point  they 
-     ■■■  / 

^  It  te  tanporto&t  m  a  matter  of  soientlflo  hUtory  to  note  that  this 
agrMiuant  of  gaa  deualty  and  ehemloal  molMular  weight  wan  flnt 
indioatMl  hjOaj-haauc,  who  showed  that  the  ratio  of  the  denelties  of 
two  gae^i  etood  in  a  rery  eUapIe  arithmetical  relation  to  the  ratio  of 
their  chemioal  eqttivaUnU.  Arogadro  in  1811  brought  forward  hie 
famoQS  hjpotheeie,  that  the  dVimber  of  moUovUs  in  a  giren  rolame  of 
gae  ie  independent  of  the  natnre  of  the  gaa,  or  that  the  denaitioe  of 
gaeee  (temperature  and  preemre  being  the  same)  are  to  one  another 
as  the  misies  of  their  molecules.  This  hypotiieeie  \m  now  shown 
to  be  in  aeoordance  with  the  klnetio  theory  of  gas,  and  Is  known  as 
"  A»ogsdro*s  law."  See  Atom,  -roL  ill  p.  40,  where  a  slight  con- 
fusion  has  been  caused  by  using  the  word  "  eqniralent "  instead  of 
**  moleottle,  *  and  by  not  sufflolently  distingnikhing  between  the  diicoTarx 
of  Oay-Lossao  suL  flis  hypothosii  of  Arogadro. 


would  unite  and  reproduce  sal-ammoniac  It  wai  ttSMS- 
sary,  however,  to  prove  that  this  decomposition  occurs. 

As  has  been  shown  above  (p.  618),  the  rate  of  diffusion 
of  a  gas  depends  upon  its  density.  In  this'  case  the- two 
^gases  into  which  the  substance  may  be  supposed  to  break 
up  at  the  moment  of  volatilization  differ  considerably  in 
density ;  we  ought,  therefore,  to  be  able  to  effect  partial 
separation  by  means  of  diffusion,  and  it  has 'been  shown 
that  such  partial  separation  actually  does  occur.  Thus, 
if  we  have  hydrogen  g^  on  one  side  of  a  porous  dia- 
phragm and  volatilized  sal-ammoniac  on  the  other  side^ 
we  find  after  a  time  that,  mixed  with  the  hydrogen  on 
the  one  side,  we  have  what  we  n;iay  for  shortness  call  sal- 
ammoniac  vapour — that-  is,  a  vapour  which  when  cooled 
forms  solid  sal-ammoniac — with  an  excess  of  anmionis, 
which,  being  less  dense  than  hydrochloric  acid  gas,  hss 
difitued  faster ;  while  on  the  other  side,  also  mixed  wldi 
hydrogen  which  has  diffused  through  the  diaphragm,  we 
have  sal-ammoniac  vapour  with  excess  of  hydrochloric  aoidi, 
the  denser  and  more  slowly  diffusing  gas.  This  of  course 
proves  that  the  decompo»ition  has.  occurred,  but  it  does 
not  prove  that  the  vapour  of  sal-an.moniao  consists  eniirtlf 
of  hydrochloric  acid  and  ammonia  mijced  with  one  another. 
That  this  in  fact  is  not  the  caae  has  been  shown  by  an 
ingenious  experiment.  The  two  gases  were  separately 
raised  to  a  temperature  higher  than  that  at  which  scd-am- 
moniac  volatilizes,  and  were  then  allowed  to  mix  in  a  vessel 
kept  at  the  same  temperature  as  the  two  gases.  In  this 
vessel  a  delicate  thermometer  was  placed,  and  it  was  found 
that  the  mixing  of  the  two  gases  was  accompanied  by  a 
small  but  very  decided  evolution  of  heat.  This  proireb 
that  some  chemical  combination^  takes  place,  and  that  the 
mixed  gases  must  contain  some  vapour  of  NH^CL  More- 
over, careful  determinations  of  the  vapour  density  of  sal- 
ammoniac  prove  that  it  is  a  little  more  than  tiie  mean 
of  the  densities  of  ammonia  and  hydrochloric  acid  (as 
compared  with  air  at  the  same  temperature  and  pres- 
sure, 1*01  instead  of  0*9255  at  350*C.);  and  this  increase 
of  density  on  mixing  the  hot  gases  is  easily  explained  by 
supposing  that  a  small  proportion  is  in  the  condition  of 
NH^CI,  while  the  most  of  the  gas  cousists  of  separate 
KH,  and  HCl  molecules. 

In  a  similar  way  it  has  been  shown  that  the  vapour  of 
oil  of  vitriol  is  a  mixture  of  two  vapours, — that  of  water, 
H.O,  and  that  of  sulphuric  anhydride,  SO,;  and  that 
sulphide  of  ammonium  when  volatilized  breaks  up  into 
two  volumes  of  ammonia  and  one  of  sulphuretted  hy- 
drogen, (NH J,S  -  2NH,  -h  H,a  We  find,  therefore,  that 
in  the  former  case,  as  m  that  of  sal-animoniac^  W"-2in, 
and  in  the  latter,  v-  3m. 

This  pecnliar  kind  of  decomposition  is  nojr  kno^n  by  the  name 
"  disBocution."  (See  toL  t.  pp^  475,  476.)  In  tlie  eases  we  hare 
mentioned  the  sabstanoes  undergo  nearly  complete  dissociation  at 
the  temperaturo  at  which  they  yolatiliie,  and  recombination  take^ 
place  wnon  they  are  cooled  and  asain  assume  the  solid,  or,  as  in 
the  case  of  oil  of  yitriol,  the  liquid  state.  Tlteae  substances  are 
therefore  not  suited  for  the  illustration  of  the  whole  course  of 
dissociation.  This  has  boon  carefully  studied  in  the  case  of  aoue 
compounds,  in  which  the  dissociation  is  far  from  complete,  at  the 
boiling  point  of  the  subeUnce,  with  the  result  tliat,  if  ^^  be  the 
compound  dissociating  into  the  so|>arate  molecules  A  and  B,  we 
may  represent  Uie  amount  of  dissociation  as  the  ratio  of  the  nnni^ 
ber  of  pairs  of  separate  A  and  B  iholeculoe  to  the  total  number  of 
pairs  of  ^  and  ^,  both  seperate  and  combined.  This  ratio  we  may 
call  J2,  so  that  when  dissociation  is  complete  i?— 1. 

(1)  X  increases  as  the  temjjerature  rises.  (2)  dR/di  (where  I  is 
temiieraturo)  is  a  maximum  when  -B  -  J.  (8)  The  presence  of  excess 
of  either  A  or  B  diminishes  the  value  of  JL  For  instance,  PCl^  Is 
nearly  completely  dissociated  into  PCI,  and  Ci^  st  300*  C. ;  but  if  a 
'large  excess  of  FCl,  is  mixed  with  the  vapour  it  is  found  to  contain 
I  scarcely  any  Cl»  so  that  dissociation  is  greatly  diminishel  by  the 
presence  of  exoees  of  PCl,.  Tliese  exnerimental  resulto  are  oapaLle 
of  explanation  on  the  kinetia  theon  of  gas,  if  we  adopt  Pfauudler's 
hypothosia    This  iS|  that  for  ssAk  cass  of  dissociation  thete  is  a 
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Umiting  Ttlnt  for  the  inianul  kin«tio  enwgj  >  of  s  moloonle  of  AS. 
U  A  mdecttle  of  AS,  hj  encoanten  with  oth«r  molecules  or  with 
the  wall  of  the  reasel  oont&iniag  the  ^  ftcquires  a  creator  amount 
of  internal  kinetio  eneigy  than  this  limit,  it  at  once  breaks  up  into 
A  and  B,  so  that  in  tl^e  saseoos  mixture  there  are  no  moleoules  of 
AB  haionff  more  intenuT  kinetic  energy  than  the  limit.  Further, 
if  two  mmeculee,  one  of  A  and  one  of  ^,  meet  one  another  with 
such  a  Telocity  and  with  such  an  amount  of  internal  kinetic  energy 
that  together  the  internal  kinetio  energy  is  lest  than  the  limit,  thev 
TTill  nmte  to  form  a  molecule  of  AB.  Thub  the  moleculea  with 
great  internal  kinetic  energy  will  be  separate  Molecules  of  A  and 
B ;  ^ose  with  small  internal  kinetic  tnem  will  mo«tly  be  united  as 
AB,  This  hypothesis  has  been  to  a  considerable  extent  worked  out 
and  applied  by  P&undler  and  by  Nanmann,  and  the  deductions 
from  It  agree  iairly  well  with  the  reeults  of  experiment ;  but  in  some 
points  the  ^eorv  has  not  been  fully  deyelopeid,  and  in  some  it  does 
not  seem  altogetner  to  socord  with  obeenred  ikcts.  Some  of  these 
difflcultieB  hare  been  mentio/ied  abore.  We  know  enough  of  the 
nature  of  dissociation  to  see  that  it  belongs  to  the  class  otbeUanesd 
ehtuiieal  aedioHMf  in  which  a  chemical  change  is  reyenible,  and  equili- 
brium is  kept  np,  with  constant  external  oonditions,  by  the  two 
opposite  chemical  cluuiget  taking  place  to  an  equal  extent  m  a  giyen 
tune.  We  can  see  that  all  such  cases  are  explicable  by  the  statistical 
method,  but  we  cannot  Apply  this  method  mathematically  until  we 
know  more  of  the  intimate  nature  of  the  molecules  and  of  the  way 
in  which  they  act  upon  one  another.  In  this  discussion  of  dissocia- 
tion we  haye  looked  specially  at  the  cases  in  which  A^  B,  fxA  AB 
aire  all  gaseous,  because  it  was  'the  Question  of  anomalous  yapour 
densities  which  led  us  tQ  treat  of  the  subject  Dissociation  also 
occurs  where  one  or  two  of  the  substances  are  solid  or  liquid. 

We  now  see  with  what  restrictions  the  method  of  yapour  density 
is  applicable  to  tiie  determination  of  molecular  weight,  and  we  can 
understand  more  fully  the  example  eiyen  in  the  article  Chsxistbt, 
yol.  y.  p.  469.  It  is  there  shown  uat  aoetio  acid  yapour  does  not 
conform  to  the  laws  of  Boyle  and  Charles  until  the  temperature  is 
Tsissd  to  about  2j^0%  at  the  ordinary  barometric  pressure.  At  and 
aboye  that  temperature  the  yapour  density  corresponds  to  the  formula 
C^40^  At  lower  temperatures  the  density  corresponds  ta  a  higher 
moleciuar  weight]  Now  Playfair  and  Wanklyn  determined  the 
yapour  density  at  piuch  lower  temperatures  than  the  ordinary  boil- 
ing point  of  aeet^c  acid,  by  greatly  diminishing  the  presrare  of  the 


auetio  acid  yapour.  This  tkey  acoomplisbed  by  mixing  it  with  a 
large  quantity  of  hydrogen,  so  that  the  pressure  due  to  acetic  Add 
vapour  formed  only  a  small  fraction  of  the  total  pressure.  The 
yapour  density  of  acotio  acid  ai  the  low  temperatures  at  which  th«y 


acid,  we  may  reasonably  conclude  that  the  molecule  of  aoetio  acid 
at  low  temperatures  is  C4Hg04,  and  ^at  as  the.  temperature  Is  raised 
it  undergoes  dissociation,  each  molecule  dividing  into^twol  of 
(yi.O^  This  is  then  a  case  where  A  and  B  are  equal,  and  A  A 
diyides  into  A-^A*  Another  instance  of  the  same  kind.ir  probably 
to  be  found  In  peroxide  of  nitrogen  (Chkxistbt,  p.'i518),  where 
N,04  divides  into  NO,  +  NO^  Similarly,  sulphur>apour  jias,  at 
temperatures  below  600*  C,  a  density  corresponding  to'  ths  formula 
S,.  This  dissociates  as  the  temperature  rises  until,  about  1000*  0.» 
the  density  corresponds  to  the  formula  8L  (Chxmutkt,  p^'498). 

We  have  now  seen  that  chemistry  reouvea  mat  saaistanoe  in  the 
determination  of  molecular  weight  from  physMS^  but  this  aasistanoo 
is  almost  entirely  confined  to  the  case  of  sasea,  or  of  cubttanoes 
which  can  be  yolatilixed.  The  phenomena  ofthe  diiiuflion  of  liqaid$ 
show  us  that  there  also  there  are  independentiy  moving  psrtioles ; 
but  the  laws  of  liquid-diffusion  have  not  been  aufficientiy><ener- 
alised  to  give  us  much  help  in  the  determination  of  the  refative 
masses  of  these  particles^  In  liquids  it  is  probable  that  the  par^ 
tides  are  very  near  each  other,  and  that  their  shape  and  tneir 
mutual  action,  as  well  as  their  mass  and  the  temperature^  deter- 
mine their  rate  of  motion. 

In  solids  we  have  no  independently  travelling  particles,  and  it  is 
perhaps  scarcely  correct  to  speak  of  a  molecular  structure  of  solids 
at  alL  Solids  are  no  doubt  composed  of  atoms,  and  those  atoms 
are  evidentiy  arranged  in  what  may  be  called  a 'tactical  order. 
When  the  solid  is  fused  or  dissolved  or  volatilized,  it  breaks  into 
molecules,  each  repetition  of  the  pattern,  if  we  may  use  the  expres- 
sion, being  ready  to  become  an^independent  thing  under  fitvourable 
oireumstancea.  But,  while  these  potential  moleoulee  of  solids  can- 
not perhaps  be  jNroperly  called  molecules  in  a  physioal  sense,'  for 

'  r  they  are  the  smalleet 
ont  it  chemicaUy,'  and, 
\  quantity  whid 
(A.  6.8.) 


chemical  purpoees  we  may  call  them  so,  for  they  are  the  smalleet 

of  the  substance  which  fully  represent  it  chemicaUy,'  and, 

as  we  have  se^n,  this  is  the  chemical  molecule,  the  quantity  which 


portions  ( 
as  we  ha^ 
should  be  represented  by  the  formula. 


f  MOLESKIN  IB  ft  Btout  heavy  cotton  fabric  of  leathery 
t^onaiAtence  woven  as  a  satin  twill  on  a  Strong  warp.  It 
:j  finished  generally  either  as  a  bleached  white  or  as  a  slaty 
CTih  colour,  but  occasionally  it  is  printed  in  imitation  of 
tweed  patterns.  Being  an  exceedingly  durable  and  econo- 
mical texture,  it  was  formerly  much  more  worn  by  working- 
men^  especially  outdoor  labourers,  than  is  now  the  cas^.  It 
is  also  used  for  gun-cases,  carriage-covers,  and  86veral  pur- 
poses in  which  a  fabric  capable  of  resisting  rough  usage  is 
desirable. 

MOLESWOBTH,  Sm  Whjuam  (1810-1855),  the  eighth 
IjoronetyWas  bom  in  London,  23d  May  1810,  and  succeeded 
to  the  extensive  family  estates  ia  Devon  and  Cornwall  in 
1823.  On  the  passing  of  the  Reform  Act  of  1832  he  was  re- 
turned to  parliaonent,  though  only  twenty-two  years  old,  for 
the  eastern  division  of  the  county  of  Cornwall,  to  support  the 
ministry  of  Lord  Qrey.  .  For  some  time  he  took  little  part 
in  the  debates  of  the  House  of  Commons;  but  in  April  1835 
he  foTmded,  in  conjunction  with  Mr.  Roebuck,  the  Lcfidon 
Kevieu),  as  an  organ  of  the  politicians  known  to  the  world 
as  "  Philosophic  Radicals.**  After  the  publication  of  two 
.  volumes  he  purchased  the  Wettmiruter  Jitvi/ip,  and  for  some 
time  the  united  magazines  were  edited  by  him  and  J.  S. 
Mill  .  From  1837  to  1841  Sir  William'  Molesworth  sat  for 
the  borough  of  Leeds^  and  during  those  years  acquired  con- 
siderable influence  in  the  House  of  Comxpons  by  his  speeches 
^  and  by  his  tact  in  presiding  over  the  select  committee  on 
Transportation.  From  1 84 1  to  1 845  he  remained  in  private 
life,  occupying  his  leisure  time  b  editing  the  works  in  Latin 
and  English  of  Thomas  Hobbes  of  Malmesbury,  a  recreation 
which  cost  him  no  less  than  X6000.     In  the  latter  year  he 

'  By  internal  kinetio  energy  is  meant  the  kinetic  energy  of  motion 
of  the  parts  of  the  molecule  relatively  to  one  another,  in  contradii- 
tinctioa  to  the  kinetio  enetgy  .of  motion  of  the  molecule  as  a  whole. 


was  returned  for  the  borough  of  Southwark,*  and  retained 
that  seat  until  his  death.  On  his  return  to  parliament  he 
devoted  special  attention  to  the  condition  of  the  colonies, 
and  delivered  many  speeches  in  favour  of  a  reduction  in 
colonial  expenditure  and  on  their  better  admimstration. 
His  arguments  on  these  questions  changed  the  opinions  of 
the  members  of  the  House  of  Commons;  and  the  criticisms 
of  the  daily  press,  aided  by  the  printing  of  his  speeches,  led 
to  the  gradual  acceptance  of  his. views  by  the  electors  at 
large.  It  was  not^  however,  until  many  years  afterwards  that 
he  was  allowed  full  opportunity  for  working  out  the  difficult 
problems  connected  with  the  government  of  Qreat  Britain. 
Office  was  conferred  upon  him  in  December  1852  by  Lord 
Aberdeen,  but  it  was  the  minor  post  of  directing  the  public 
improvements  and  crown  lands  of  his  own  country,  and  the 
chief  work  by  which  his  name  was  brought  into  prominence 
at  this  time  was  the  construction  of  the  new  Westminster 
Bridge.  At  last»  in  July  1855,  he  was  called  to  preside 
over  the  Colonial  Office,  but  unfortunately  its  duties  were 
no  sooner  entrusted  to  his  care  than  he  was  cut  off  by 
death  (22d  October  1855^  to  the  universal  r^ret  of  his 
countrymen,  for  he  had  lived  down  the  animosities  of  his 
youth,  and  had  attracted  to  himself  the. sympathies  of 
all  thoughtful  men.  The  influence  which  his  viewfc  had 
acquired,  and  still  retain,  toay  be  judged  from  the  fact  that 
in  1678  the  delegates  of  the  Transvaal  Government  put 
forward,  as  the  chief  argument  for  the  withdrawal  of  the 
English  from  the  Transvaal;  the  substance  of  Ms  speech  on 
the  abandonment  of  the  Orange  River  Territory  in  1854. 

A-fun  pedigree  of  the  Molesworth  family  is  printed  ia  3ir  John 
Maclean's  Triffg  Minor,  voL'  i ;  the  tities  of  lis  speechee  and  works 


'  It  may  be  urged  that  the  cUftvsge  of  crystals  indicates  that  they 
possets  a  molecular  structure,  but  a  tactical  or  pattern-like  arrangement 
of  atoms  may  easily  be  nippoeed  to  present  planes  of  easier  separation, 
without  the  assumption  of  really  independent  moleenleSi 
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BiajbefoaiidintilMiKlKXBnMfMHuli^TolflL  i.  uidiiL  Theiuintof 
fiir  William  MolMirorth  ii  freqaebtlr  mtntioiisd  in  fha  li&ognphiM 
oflCOl,  Oobden,  Ou IjIai  Grote,  an4  PuiioL 

MOLFETTA, »  city  and  seaport  of  Italy,  in  the  proTinoe 
of  Bari,  16  milee  by  rail  north-north-west  of  Bari*  From 
tha  aea  it  preeente  a  fine  appearance  with  its  white  stone 
hdnaes  and  the  remains  of  its  tnrreted  wbUb  ;  and  there  are 
several  buildings  of  considerable  pretensions.  The  castle 
was  in  the  14  th  century  the  prison  of  Otho,  duke  of 
Brunswick.  The  cathedral  is  dedicated  to  8t  Conrad. 
Molfetta  has  well-frequented  markets,  a  small  foreign  trade 
(6000  tons  in  1881),  and  such  industries  as  cotton  and  net 
weaving,  soap-boiling,  and  rope^pinning.  The  ^pulation 
was  26,516  iiy  1871. 

Molfttta  (Melficta  or  Malfitmn)  was  giren  by  CSharlat  Y.  to  the 
dnko  of  Tbrmoli  in  1522,  snd  during  hb  lordslup  it  wm  grieToiiuIy 
■Sfiked  by  the  French  under  lAutrao.  In  1681  Conre  Oonxm  took 
the  title  of  dake  of  GnAttAlla  and  prinoe  of  Holfetta ;  bat  m  1640 
the  itef  was  told  to  the  Spinola  funily,  and  in  1798  incorporated  vith 
uie  rojal  domain.    The  Uahoprie  holde  directly  of  the  papal  eee. 

MOLI^llRE  (1632-167SX  to  give  Jean  Baptiste  Foquelin 
the  stage  name  which  he  chose,  for  some  undiscovered  reason, 
to  assume,  was  bom  in  Fans,  probably  in  January  1622. 
The  baptismal  certificate  which  is  usually,  and  almost  with 
absolute  certainty,  accepted  as  his  is  dated  15th  January 
1622,  but  it  is  not  possible  to  infer  that  he  was  bom  on 
the  day  of  his  christening.  The  exact  place  of  his  birth 
is  also  disputed,  but  it  seems  tolerably  certain  that  he  saw 
the  light  in  a  house  of  the' Hue  St  Honors.  His  father 
was  Jean  Poquelin,  an  uphobterer,  who,  in  1631,  succeeded 
his  own  uncle  as  "valet  tapissier  de  ehambre  du  roi."  The 
family  of  Poquelin  came  from  Beauvais,  where  for  some 
centuries  they  had  been  prosperous  tradesmen.  The 
legend  of  their  Scotch  descent  seems  to  have  been  filially 
disprdved  by  the  researches  of  M.  £.  E^v^end  du  HesniL 
Ihe  mother  of  Holi^  was  Marie  Cress6;  and  on  his 
father's  side  he  was  connected  with  the  family  of  Masuel, 
musicians  attached  to  the  court  of  France.  In  1632 
Molite  lost  his  mother ;  his  father  married  again  in  1633. 
The  lather  possessed  certain  shops  in  the  covered  Halle  de 
la  Foire,  Samt  Germain  des  Prds,  and  the  biographers  have 
imagined  that  Holi^fe  might  have  received  his  first  bent 
towards  the  stage  from  the  spectacles  offered  to  the  holi- 
day people  <at  the  fair.  Of  his  early  education  little  is 
known ;  but  it  is  certain  that  his  mother  possessed  a  Bible 
and  Plutarch's  Lives,  books  which  an  intelligent  child 
would  not  fail  to  study.  In  spite  of  a  persistent  tradition, 
there  is  no  reason  to  believe  that  the  later  education  of 
Molitoe  was  neglected.  "  II  fit  ses  humanitez  au  Oolite 
de  Clermont, "  says  the  brief  life  of  the  comedian  published 
by  his  friend  and  fellow-actor,  La  Grange,  in  the  edition 
of  his  works  printed  in  1682.  La  Orange  adds  that 
Moli^  "  cut  Tadvantage  de  suivre  M.  le  Prince  de  Oonti 
dans  toutes  ses  classes."  As  -Oonti  was  seven  years 
younger  than  Holi^  it  is  not  easy  to  understand  how 
Moli^  came  to  be  the  school  contemporary  of  the  prince. 
Among  more  serious  studies  the  Jesuit  fathers  encouraged 
their  pupils  to  take  part  in  baUeCt,  and  in  later  life 
Moli^  was  a  distinguished  master  of  this  sort  of  enter- 
tainment According  to  Grimarest^  the  first  writer  who 
published  a  life  of  Moli^  in  any  detail  (1706),  he  not 
only  acquired  "his  humanities,''  but  finished  his  ''philo- 
sophy" in  five  years.  He  left  the  Ooll^ge  de  Clermont  in 
1641,  the  year  when  Gassendi,  a  great  contemner  of  Aris- 
totle, arrived  in  Paris.  The  Los^  and  Fthiet  of  Aristotle^ 
with  his  Fhynet  and  Metaphysiet,  were  the  chief  philoso- 
phical text-books  at  the  CoU^  de  Clermont  But  when 
he  became  the  pil{>tl  of  Gassendi  (in  company  with  Cyrano 
de  Bergerac,  Chapelle,  and  Hesnaut),  Moli^  was  taught 
to  appreciate  tiie  atomic  philosophy  as  taught  by  Lucretius. 
There  seems  no  dpubt  that  Molite  begaxi»  and  ahnost  or 


quite  -finished,'  a  translation  of  the  De  ITaitwra  SmutL 
According  to  a  manuscript  note  of  Trallage^  published  by 
M.  Paul  lAcroiz,'  the  manuscript  was  sold  by  Kohtoe'i 
widow  to  a  bookseller.  His  philosophic  studies  left  a  deep 
mark  on  the  genius  of  Koli^  In  the  Jugtmeni  de  Fluicz 
sur-  lee  deux  Parties  des  Noweaux  Dialogue^  du  Moris 
(1684),  the  verdict  is  "que  Moli^  ne  pcu'leroit  point  de 
Philosophic.*'  '  To  "  talk  philosophy"  was  a  favourite  exer- 
cise of  his  during  his  life^  and  his  ideas  are  indicated  with 
sufficient  clearness  in  several  of  his  plays.  There  seems 
no  connexion  between  them  and  the  opinions  of  "  Holi^ 
le  Critique  "  in  a  dialogue  of  that  name,  published  in  Hol- 
land in  1709.  From  his  study  of  philosophy,  too^  he 
gained  his  knowledge  of  the  ways  of  contemporary  pedants, 
—of  Pancrace  the  Aristotelian,  of  Marphorius  Uie  Carte- 
sian, of  Trissotin^  "qui  s'attadie  pour  Tordre  au  P^pa- 
t^tisme",  of  Phiiaminte,  who  loves 'Platonism,  of  Belue, 
who  relishes  "les  petite  corps,"  and  Armande,  who  bves 
"les  tourbillons."  Grimarest  has  an  ftmnging  anecdote 
of  a  controversy  in  which  Holi^re,  defending  Descartes^ 
chose  a  lay-broUier  of  a  begging  order  for  umpire,  whfle 
Chapelle  appealed  to  the  same  expert  in  favour  of  Gassendi 
His  college  education  over,  MojiSre  studied  law,  and  there 
is  even  evidence — that  of  tradition  in  Grimarest^  and 
of  Le  Boulanger  de  Chalussay,  the  libellous  author  of  a 
play  called  £lomire  Hypochandre — ^to  prove  that  he  was 
actually  called  to  the  bas.  More  trustworthy  is  the  pass- 
ing remark  in  La  Grange's  short  biography  (1682),  "av 
wriM-  des  Seoles  de  droits  il  choisit  la  profession  de  oom^ 
dien."  Before  joining  a  troop  of  half-amateur  comedians, 
however,  Moli^  had  some  experience,  in  his  father's  busi- 
ness. In  1637  his  father  had  obtained  for  him  the  right 
to  succeed  to  his  own  office  as  "valet  tapissier  de  chambre 
du  roL"  The  document  is  mentioned  in  the  inventory  of 
MoU^'s  effects,  taken  after-  his  deatL  When  the  king 
travelled  the  valet  tapissier  accompanied  him  to  arrange 
the  furniture  of  the  royal  quarters.  There  is  very  good 
reason  to  believe  (Loiseleur,  Points  Obscurs,  p.  94)  that 
Molitee  accompanied  Louis  XIIL  as  his  valet  tapissier  to 
Provence  in  1642.  It  is  even  not  impossible  that  Moli^e 
was  the  young  valet  de  chambre  who  concealed  Cinq  Mars 
just  before  his  arrest  at  Narbonne,  13th  June  1642.  But 
this  is  part  of  the  romance  rather  than  of  the  history  of 
Moli^re.  Our  next  glimpse  of  the  comedian  we  get  in  a 
document  of  6th  January  1643.  Moli^re  acknowledges 
the  receipt  of  money  due  to  him  from  his  deceased  mother's 
estate,  and  gives  up  his  claim  to  succeed  his  father  as  "valet 
de  chambre  du  roL"  On  28th  December  of  the  same  year 
we  learn,  again  from  documentary  evidence,  that  Jean 
Baptiste  Poquelin,  with  Joeeph  B^jard,  Madeleine  Bdjard, 
Genevieve  B^jard,  and  others,  have  hired  a  tennis-court^ 
and  fitted  it  up  as  a  stage  for  dramatic  performances.  The 
company  called  themselves  L'Hlustre  Th^tre,  iUustre  being 
then  almost  a  slang  word,  very  freely  employed  by  the 
writers  of  the  period. 

We  BOW  reach  a  very  important  point  in  the  private 
history  of  Moli^  which  it  is  necessary  to  discuss  at  soma 
length  in  defence  of  the  much  maligned  charactef  of  a 
great  writer  and  a  good  man.  Moli^'s  connection  with 
the  family  of  B6jtfd  brought  him  much  unhappiness. 
The  father  of  this  family,  Joseph  B^jaid  the  elder,  was  a 
needy  man  with  eleV'en  children  at  least  His  wife's  name 
was  Marie  Hervd.  The  most  noted  of  hia  children,  com- 
panions of  Moli^re,  were  Joseph,  Madeleine,  Genevi^ve^'and 
Axmande.  Of  these^  Madeleine  was  a  woman  of  great 
talent  as  an  actress,  and  Moli^e's  friend,  or  perhaps  mis- 
tress, through  all  tiie  years  of  his  wanderings.  Now,  on 
14th  February  1662  (for  we  must  here  leave  the  chrono- 
logical order  of  events),  Moli^  married  Armande  Claire 
£lisabeth  Gr^sinde  B^jard.     His  enemies  at  that  time^ 
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Hid  ft  irambtf  of  Vk  biognphcn  in  our  own  ^7,  hare 
nttempted  to  proTe  tiAt  Axmande  B^jard  was  not  tha  sikter, 
bat  the  daughter  of  Kadeleine,  and  eren  that  Moli^'s 
wife  may  have  been  his  own  daughter  bj  Madeleine 
B^ard.    The  arguments  of  M.  Arstoe  HoossaTe  in  sap- 
port  of  this  abominable  theory  4^  based  on  reckless  and 
ignonni  confusions,  and  do  not  dsMnre  criticism.    But 
the  system  of  "hL  Loiseieur  ia  mors  serious,  and  he  goes 
na  further  than  the  idea  that  MadMnb  was  the  mother 
of  Aimande.  '  Thi^  certainly,  was  the  opinion  of  tradition, 
an  opinion  based  on  the  slanders  of .  Montfleury,  a  riTsl  of 
lic^te's,  on  the  authority  of  the  spiteful  and  anonymous 
author  of  La  Fawutue  Ccmidimne  (1688i  and  on  the 
no  less  UbeOous  pUty,  Mlomirt  ffppoeksmire.     In  1821 
tradition  receiTed  a  shock,  for  BeAua  then  disoorered 
Holite's  **  acts  de  manage^"  in  which  Arfaiande^  the  bride^ 
is  spoken  of  as  the  sister  of  Madeleine  B^jard,  hj  the  same 
father  and  mother.    The  old  scandal,  or  pert  of  it»  was 
roTived  by  M.  Foumier  and  M.  Basin,  but  receiyed  another 
blow  in  1 863.     M.  Sonli6  then  discovered  a  legal  document 
of  10th  March  H4^  in  which  the  widow  of  Joseph  B^jard 
renounced,  in  the  name  of  herself  and  her  children^  his 
inheritancei  chiefly  a  ooUectioa  of  unpaid  biHs. .   Kow  in 
this  document  all  the  children  are  described  as  minors,  and 
among  them  is  *'»m€ peiUe  mm  thcof  haptiaSe*    This  little 
girl,  still  not  christened  in  Mardi  1643,  is  uniTersally 
recognised  as  the  Armande  B^aid  afterwards  married  by 
Moti&reu    We  i^each  this  point,  then,  that  when  Armande 
was  an  infant  she  was  acknowledged  as  the  sister,  not  as  the 
daughter,  of  Madeleine  B^jard.     M.  Loiseieur  refuses,  how- 
OTor,  to  accept  this .  evidence.    Madeleine^  says  he^  had 
already  become  the  mother,  in  1638^  of  a  daughter  by 
Esprit  Raymond  de  Moirmorott,.  cpmte  de  Mddtos^  and 
rhamberlain  of  Gaston  due  d'Orl^ans^  brother  of  Louis 
XTTT.    In  1642  Mod^  Irho  had  been  exiled  for  political 
reason%  ''was  certain  to  ratum,  for  Richelieu  luui  just 
died,  and  Louis  XIH  was  likely  to  follow  him."    Kow 
Hadeleine  was  again— tlus  is  M.  Loiseleur's  hypothesis — 
about  to  become  a  mother,  and  if  Mod^ne  returned,  and 
lectfned  this  fact,  he  would  not  continue  the  /touon,  still 
less  would  he  many  her, — ^which,  by  the  way,  he  could  not 
do,  as  his  wife  wasstiU  alive.      Madeleine,  ther«for^ 
induced  her  mother  to  acknowledge  the  little  giil  as  her ' 
own  child.    In  the  first  place,  aQ  this  ii  pure  unsupported 
hypothesis.    In  the  second  place,  it  has  always  been  denied 
that  B4jard's  wife  could  have  been  a  mother  in  1643,  owing 
to  her  advanced  age,  probably  fifty-three.     But  M.  Loise- 
ieur himself  says  that  Marie  Herv6  was  young  enough  to 
make  the  story  **  sufficiently  probable."     If  it  Was  probable^ 
much  more  was  it  possible.     M.  Loiseieur  supports  his 
eont^tion  by  pointing  out  that  two  of  Che  other  children, 
described  as  legally  minors,  were  over  twenty-five^  and  that 
their  age  was  understated  to  make  the  account  of  Armando's 
birth  more  probable.     Nothing  is  leas  likely  than  that 
Modtoe  wo 'lid  have  consultedT  this  document  to  ascertain 
the  truth  about  the  parentage  of  Armande^  yet  M.  Loise 
leur's  whole  theory  rests  on  that  extreme  improbability. 
It  must  also  be  observed  that  the  date  of  the  birth  of 
Joseph  B^jard  is  unknown,  and  jie  may  have  been,  and 
aooui'ding  to  M.  Jal  (Dietiimnatre  Critique,  p.  178)  mmti 
have  beoi,  a  minor  when  he  wis  so  described  in  the  docu- 
ment of  10th  March  1 643,  while  Madeleine  had  only  passed 
her  twenty-fifth  birthday,  her  legal  m^ority,  by  two  months. 
This  riew  of  Joseph's  age  is  supported  by  Bouquet  {Jioiiir$ 
d  Bouen,  p.  77).     M.  Loiseleur's  only  other  proof  is  that 
Karie  Herv4  gave  Armande  a  respectable  dowry,  and  that, 
as  we  do  not  know  whence  the  money  came,  it  must  have 
come  from  Madeleineu     The  tradition  in  Grimarest,  which 
makes  Madeleine  behave  m  Jtmm€  fwrimat^  when  she  heard 
of  the  mamage^  is  based  on  a  jnstec  appreoiatioa  of  tha 


character  of  women.^  It  will  be  admitted,  probably,  that 
the  reasons  for  supposingthat  Moli^  espoused  the  daughter 
of  a  woman  who  had  been  his  mistress  (if  she  had  been  lua 
mistress)  are  flimsy  and  inadequate.  The  afiair  of  tha 
dowry  is  insisted  on  by  M.  Livet  (La  Fameuae  CamSdimtu, 
reprint  of  1877,  p.  143).  But  M.  Livet  explains  the  dowry 
by  tha  hypotlmsii  that  Armande  was  the  daughter  of 
Madeleine  and  the  comte  de  Modtoe,  which  exactly  oon- 
tradicto  the  theory  of  M.  Loiuleur,  and  is  itself  contra- 
dicted by  dates,  at  least  as  understood  by  M.  Loiseieur. 
Such  are  the  ooi\jectures  by  which  the  foul  calumnies  of 
Motif's  enemies  are  supported  in  the  essays  of  modem 
French  critics. 

To  return  to  the  order  of  eventa^  Molitee  passed  the 
year  1643  in  playing  with,  and  helping  to  manage,  tha 
Tli4itra  Slustre.  .^le  company  acted  in  various  tennis* 
courts^  with  very  little  success.  Moli^  was  actually 
arrested  by  the  tradesman  who  supplied  candles,  and  the 
ccxnpany  had  to  borrow  money  from  one  Aubrey  to  release 
their  leader  from  the  Grand  ChAtelet  (13th  August  1645). 
The  process  of  turning  a  temu^court  into  a  theatre  was 
some^^iat  expensive,  even  though  no  seats  were  provided 
in  the  pit  The  troupe  was-  for  a  short  time  under  the 
protection  of  the  duo  d'Orltens,  but  his  favours  were  not 
lucratite.  The  duo  de  Guise,  according  to  some  venes 
jninted  in  1646,  made  iColika  a  pr^tent  of  his  ctiMt-ott 
wardrobe.  But  costume  was  not  enough  to  draw  the 
publio  to  the  temus-court  theatre  of  the  Croix  Noire, 
and  emp^  houses  at  Uwt  obliged  the  Th44tre  Blnstre  to 
leave  Fteis  at  the  end  of  1646. 

*'  Kul  animal  vivant  n'entra  dans  n6tre  saUs^"  says  the 
author  of  the  scurrilous  play  on  MoU^e^  J^ooitrs  ff^po- 
ckondri.  But  at  that  time  some  dosen  travelling  companies 
found  means  to  exirt  in  the  provinces^  and  Molite  deter- 
mined to  play  among  the  rural  towns.  The  career  of  a 
strolling  player  is  much  the  same  at  all  times  and  in  all 
countries^  The  Roman  Ccmiqus  of  Scarron  gives  a  vivid 
picture  of  the  advenlnres  and  nusadventures,  the  difficulty 
of  transport)  the.  queer  cavalcade  of  horses,  jnules,.  and 
lumbering  carts  that  drag  the  wardrobe  and  properties, 
the  sudden  metamorphosis  of  the  tenms-cou^  where  the 
baDs  have  Just  been  rattling^  into  a  stage,  :the  quarreU  with 
local  squires,  the  disturbed  nights  in  crowded  country  ibns, 
an  the  loves  and  wars  of  a  troupe  on  the  march.  Perrault 
tells  us  what  the  arrangements  of  the  theatre-  t^ere  in 
Moliire's  early  time.  Tapes^es  were  hung  round  the 
stage^  and  entrances  and  exits-  were  made  by  struggling 
through  the  heavy  curtains^  which  often  knocked  off  the 
hat  of  the  comedian,  or  gave  a  strange  cock  tb  the  helmet 
of  a  warrior  or  a' god.  The  lights  woj^e  candles  stuck  in 
tin  sconces  at  the  back  and  sides,  but  luxury  sometimes 
.went  so  far  that  a  chandelier  of  four  candles  was  suspended 
from  the  root  At  intervals  the  candles  were  let  down  by 
a  rope  apd  pulley,  and  any  one  within  easy  reach  snuffed 
them  with  his  fingers.  A  flute  and  tambour,  or  two 
fiddlers,  supplied  the  music  The  highest  prices  were  paid 
for  seats  in  the  dedana  (cost  of  admission  fivepence) ;  for 
the  privilege  of  standing  up  in  the  pit  twopence-hal^nny 
was  the  charge.  The'  doors  were  opened  at  one  o'clock, 
the  curtain  rose  at  two. 

The  nominal  director  oi  the  Th4Atre  Illustre  in  the 
provinces  was  .Du  Fresne;  the  most  noted  actors  were 
Molitoe^  the  B4jards,  and  Du  Pare,  called  Oros  Ren4.  Jt 
is  extremely  difficult  to  follow  exactly  .the  line  of  march  of 
the  company.  They  played  at  Bordeaux,  for  example,  but 
the  date  of  this  performance^  when  Moli^re  (aoconiing  to 
MoBteequieu)  failed  in  tragedy'and  was  pelted,  ii  variously 
given  as  1644^5*  (TiallageX  1647  (LoiseleurX  1648-58 
/Lacioix).      Perhaps  the  theatre  prospered  better  elsoK 
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thwe  mxij  ^jb  of  the  war  of  the  Fronde.  "We  flbd 
Holi^  at  Kantes  in  1648^  at  Fontenay-le-Oompte,  and 
in  the  ipring  of  1649  at  Ajgen,  Tonlpuse^  and  probably  at 
'Aoflonleme  and  .Limoges.  In  Jannary  1650  ihej  played 
atNazbonne,  and  between  1660  and  1653  Lyons  was  the 
headquarters  of  the  troupe.  In  January  1663^  or  perhaps 
1665,  Moli^  gave  VEtourdi  at  Lyons,  the' first  of  his 
finished  pieces;  as  contrasted  with  Uie  slight  farces  with 
which  he  generally  diyerted  a  country  audience.  It  would 
bo  interesting  to  have  the  precise  date  of  this  piece,  but 
La  Orange  (1682)  says  that  "in  1653  Moli^  went  to 
Lyonsi  where  he  gaye  his  first  comedy,  L'£tourdi,"  while 
b  his  Rtgiaire  La  Orange  enters,  the  year  as  1659.  At 
Lyons  De  Brie  and  his  wife,  the  famous  Mile,  de  Brie, 
natered.the  troupe,  and  Du  Pare  married  marquise  de  Oorla, 
better  known  as  ifUe.  du  Pare.  The  libellous  author  of 
La  Fammue  Camidimne  reports  that  Moliire's  heart  was 
the  flhuttiecock  of  the  beautiful  Du  Pare  and  De  Brie,  and 
the  tradition  has  a  persistent  life.  Moli^re's  own  opinion 
of  the  ladies  and  men  of  his  company  may  be  read  be- 
tween the  lines  of  his  fmprompeu  de  VertaUlet,  In  1653 
PHnee  de  Oonti,  after  many  political  adventures,  was 
residing  at  La  Orange,  near  Pdz^nas,  in  Languedoc,  and 
dianoe  brought  him  into  relations  with  his  old  school- 
fellow Holi^  Oonti  had  for  first  gentleman  of  hie  bed- 
chamber the  eiM  Daniel  de  Cosnac,  whose  memoirs  now 
throw  light  for  a  moment,  on  the  fortunes  of'  the  wander- 
ing mmpe.  Cosnac  engaged  the  company  "  of  Molito  and 
of  La  B4jait ;"  but  another  company,  that  of  Cormiers  nearly 
intaroepted  the  favour  of  the  prince.  Thanks  to  the  resolu- 
tion of  Oosnac^  Moli^re  was  given  one  chance  of  appearing 
on  the  private  theatre  of  La  Orange.  Tha  excellence  of 
his  actings  the  iplendour  of  the  costumes,  and  the  insistr 
eoee  of  Cosnac,  and  of  Sarrasin,  Conti's  secretary,  cained 
the  day  for  Moli^  and  a  pension  was  ^igned  to  his 
company  (Cosnac,  Mhnoiru,  L  128,  Paris,  1862),  As 
Cosnao  proposed  to  pay  Holiire  a  thousand  crowns  of  his . 
own  money  to  recompense  him  in  case  he  was  supplanted 
by  Cormier,  it  is  obvious  that  his  profession  had  become 
sofioiently  lucrative.  In  1654,  during  the  sessioh  of  the 
estates  of  Languedoc,  MoU^  and  his  company  played  at 
Montpellier.  Here  Moli^  danced  in  a  loUet  (Le  Ballet 
tftf  Inc^mpatSbUi)  in  which  a  number  of.  men  of  rank  took 
part»  according  to  the  fashion  of  the  time.  Moli^'s  own 
rUei  were  those  of  the  Poet  and  the  Fishwife.  The  sport 
pf  the  little  piece. is  to  introduce  opposite  characters, 
dancing  and  singing  together.  Silence  dances  with  six 
woman.  Truth  with  four  courtiers,  Money  with  a  poet, 
and  so  forth.  Whether  the  ballet,  or  any  parts  of  it,  are 
by  Moli^  is  still  disputed  (Xa  Jewnene  de  MoUire^  euivie 
dm  BaUei  da  IncompckUee^  P.  L.  Jacob,  Paris,  1858).  In 
April  1655  it  is  certain  that  tiie  troupe  was  at  Lyons, 
where  they  mat  and  hospitably  entertained  a  profligate 
buffoon,  Charies  4'Assoucy»  who  informs  the  ages  that 
Molitoe  kept  open  house,  and  **une  iaJble*hien  gamie/* 
November  1655  found  Moli^re  at  P6z6nas,  where  the 
estates  of  Languedoc  were  convened,  and  where  local 
traditioQ  points  out  the  barber's  chair  in  which  the  poet 
used  to  sit  and  study  character.  The  longest  of  Moli^re's 
extant  autographs  is  a  receipt,  dated  at  P^nas,  4th  Feb- 
maiy  1656,  for  6000  livres,  granted  by  the  estates  of 
Lmguedoe.  This  year  was  notable  for  the  earliest  repre- 
sentation, at  B^^ers,  of  Moli^'s  second  finished  comedy, 
the  DipU  Anumreux,  Oonti  now  withdrew  to  Paris,  and 
be^^  to  ''make  his  saul,"  as  the  Irish  say.  Almost  his 
first  aet  of  penitence  was  to  discard  Molitee's  troupe  (1657), 
vdiieh  consequently  found  that  the  liberality  of  the  estates 
of  Languedoc  was  dried  up  for  ever.  Conti's  relations 
with  Molitoe  must  have  definitively  closed  long  before  1666, 
yhen  tha  now  pious  prince  wrote. a  treatise  against  the 


sti^ge^  and  especially  barged  his  old  schoolfeUow  ^tSi 
keeping  a-  new  school,  a  sdiool  of  atheism  {TrtM  de  L 
ComSdie,  p.  24,  Pttfis,  1666).  MoUtoe  was  now  (1657) 
independent  of  princes  and.  their  favour.  He  went  on  i 
new  circuit  to  Nismes,  Orange,  and  Avigndn,  where  he  met 
another  old  dass-mate»  Chapelle,  and  also  encountered  the 
friend  or  his  later  life,  the  painter  Mignard.  After  a  Uter 
stay  at  Lyons,  ending  with  a  piece  given  idt  the  benefit 
of  the  poor  on  27th  February  1658,  Moli^  passed  to 
Orenoble,  returned  to  Lyons,  and  Is  next  found  in  Bouen, 
where,  «»e  should  have  said,  the  Th^tre  Illustre  had  plajed 
in  1643  (F.  Bouquet,  La  Troupe  de  Jfoltire^  Jiimeii, 
p.  90,  Pans,  1880).  At  Bouen  Moli^  must  have  made 
or  renewed  the  acquaintance  of  Pierre  and  Thomas  Cor- 
neille..  His  company  had  played  pieces  by  Oomeille  at 
Lyons  and  elsewhere.  Tha  real  bnsinesa  of  the  comedian 
in  Rbuea  was  to  prepare  his  return  to  Paris.  "After 
several  secret  journeys  thither  he' was  fortunate  enough  to 
secure  the  patronage  of  Monsieur,  the  king's  only  brother, 
whogranted him  his  protection,  and  permitted  the  company 
to  take  his  name,  presenting  them  as  his  aervants  to  the 
king  and  the  queen-mother"  (Preface  to  La  Orange's 
edition  of  1682).  The  troupe  appeared  for  the  firat  time 
before  Louis  XIY.  in  a  theatre  arranged  in  the  old  Louvre 
(24th  October  1658). 

Moli^re  was  now  thirty-six  years  of  age.  He  had  gained 
all  the  experience  that  fifteen  years  of  practice  could  give. 
He  had  seen  men  and  cities,  and  noted  all  the  humours  of 
rural  and  dvic  France.  He  was  at  the  head  of  a  company 
which,  as  La  Orange,  hi» friend  and  comrade,  sa3rs,  ''sin- 
cerely loved  him.*  He  had  tha  unlucrative  patronage  of 
a  great  prince  to  back  him,  and  the  jealousy  of  all  play- 
wrights, and  of  the  old  theatres  of  the  HAtel  de  Bourgogne 
and  the  Marais,  to  contend  against.  In  this  struggle  we 
can  follow  him  by  aid  of  the  Regi8tr€  of  La  Orange  (a 
brief  diary  of  receipts  and  payments),  and  by  the  help  of 
Notices  in  the  rhymed  chronicles  of  Loret . 

The  first  appearance  of  Moli^  before  the  king  was  aU 
but  a  failure.  IfieomkU,  by  the  elder  Oomeille,  was  the 
piece,  and  we  may  believe  that  Uie  actors  of  the  H6tel  de 
Bourgogne,  who  were  present,  found  much  to  criticize. 
When  the  play,  was  over^  Moliire  came  forward  and  asked 
the  king's  permission  to  act  "one  of  the  little  pieces  with 
which  he  had  been  used  to  regale  the  provinces.*^  The 
Doeteur  Anumreux,  one  of  several  slight  comedies  admitting 
of  much  '^gag;*  Was  then  performed,  and  "diverted  as 
much  as  it  surprised  the  audience."  The  king  commanded 
that  the  troupe  should  establish  itself  in  Paris  (Preface,  ed. 
1682).  The  theatre  assigned  to  the  company  was  a  aalie 
in  the  Petit  Bourbon,  in  a  line  with  the  present  Rue  du 
Louvre.  Some  Italian  players  already  occupied  the  house 
oh  Tuesdays,  Fridays,  and  Sundays;  the  company  of 
Moli&re  played  on  the  other  days.  The  first  piece  played 
in  the  new  house  (3d  Ifov.  1658)  was  VEUmrdi  La 
Orange  says  the  comedy  had  a  great  success,  producing 
seventy  pistoles  for  each  actor.  The  success  is  admitted 
even  by  the  spiteful  author  of  £U>mire  Hypochxmdre  (Paris, 
1670V—  ^r-  V 

'^         "  Oe  jocud  rEtourdi,  qui  fut  one  mexreilla. * 

The  success,  however,  is  attributed  to  the  farcical  element 
in  the  play  and  the  acting — ^the  cuckoo  cry  of  Moliire's 
detractors.  -The  original  of  L*£tourdi  is  the  Italian  comedy 
(1629)  L'InawertUo,  by  Kicol6  Barbieri  detto  Beltrame ; 
MoUtoe  pushed  rather  far  his  right  to  "take  his  own 
wherever  he  found  it"  Had  he  written  nothing  more 
original,  the  contemporary  critic  of  the  FeeUrn  de  Fierrf 
might  have  said,  not  untruly,  that  he  only  excelled  in 
stealing  pieces  from  the  Italians.  The  piece  is  conventional : 
the  stock  characters  of  the  prodigal  son,  the  impudent 
valet,  the  old  father  occupy  the  stage.     Bui  the  dialogos 
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Ias  aAftxing  rftpidity,  and  tlie  Tiyadty  of  K.  Coquelin  in^ 
MaacariUe  still  makes  L*JStourcU  a  faTourite  on  the  stage, 
tbpngli  it  cannot  be  read  with  very  mach  pleasure.  The 
next  piece,  new  in  Paris,  though  not  in  the  provinces,  was 
the  £ipU  Amourtua  (first  acted  at  £^ziers,  1656).  The 
plaj  was  not  less  successful  than  Z*£tourdi,  It  has  two 
parts^  one  an  Italian  tmbroglioi  the  other,  which  alone 
keeps  the  stage,  is  the  original  work  of  Moli^e,  though,  of 
course,  the  idea  of  amantiiim  irm  is  as  old  as  literature, 
**  Nothing  so  good,"  says  Mr.  Saintsburj,  **had  yet  been 
seen  on  the  French  stage,  as  the  quarrels  and  reconciliations 
of  the  quartette  of  master,  mistress,  valet,  and  soubrette." 
Ev«Q  tiie  hostile  Le  Boulanger  de  Chalussay  {JSlomire 
Mypod^ondr$)  admits  that  the  audience  was  much  of  tiiis 
C^mdon — 

"  £t  i»  teas  les  c6ete  chaeim  eria  tout  hsut, 
'  Cest  la  lairs  «t  jouer  laa  pieces  comme  il  tkaV  ** 

The  same  praise  was  given,  perhaps  even  more  deservedly,  to 
Z^PrSeieuse8liidieule8{lS^JioytmheTl66S),  Doubtshave 
been  ndsed  as  to  whether  this  famous  piece,  the  first  true 
comic  satire  of  contemporary  foibles  on  the  French  stage, 
was  a  flew  play.  La  Grange  calls  it  piece  nouvelle  in  his 
Reffittre^  but^  as  he  enters  it  as  the  third  piiee  nouvelle, 
he  may  only. mean  that,  like  L*£tourdi,  it  was  new  to 
Paris.  The  short  life  of  1682,  produced  under  La  Orange's 
care^  and  probably  written  by  Marcel  the  actor,  says  the 
JPtieUuses  was  "  made  "  in  1659.  There  is  another  contro- 
versy as  to  whether  the  ladies  of  the  H6tel  Rambouillet, 
or  merely  their  hourgeoites  and  rustic  imitators,  were  laughed 
at.  Manage,  in  later  years  at  least,  professed  to  recognize  an 
attack  on  the  over-refinement  and  affectation  of  the  original 
and,  in  most  ways,  honourable  prScieuaei  of  the  Kdtel  Bam- 
bouillet.  But  Chapelle  and  Bachaumont  had  discovered 
provincial  ^^ci«»«t,  hyper-flcsthetic  literary  ladies,  at  Mont- 
pellier  before  Moli^re's  return  to  Paris;  and  Fureti&re, 
in  the  Bomcai  Bourgeois  (1666),  found  Paris  full  of  middle- 
class  prkieuset,  who  had  survived,  or,  like  their  modem 
counterparts,  had  thriven  on  xidicule. .  Another  question 
is — Did  Molifere  copy  from  the  earlier  Precieuses  of  the 
abb^  de  Pure  t  This  charge  of  plagiarism  is  brought  by 
Somaize,  in  the  preface  to  his  Veritables  Pf4cieuuM.  De 
Pure's  work  was  a  novel  (1656),  from  which  the  Italian 
actors  had  put  together  iin  acting  piece  in  their  manner, 
that  is,  a  thing  of  *'gag^''  and  improvised  speeches.  The 
reproach  is  interesting  only  because  it  proves  how  early 
Moliere  found  enemies  who,  like  Thomaa  Comeille  in  1659, 
accused  him  of  being  skilled  only  in  farce,  or,  like  Bomaize, 
charged  him  with  literary  larceny.  These  were  the  stock 
criticisms  of  Moli^e's  opponents  as  long  as  he  lived.  The 
success  of  the  Precieuaee  HidietUea  was  immense ;  on  one 
famous  occasion  the  king  was  a  spectator,  leaning  against 
the  great  chair  of  the  dying  Cardinal  Mazarin.  The  play 
can  never  cease  to  please  while  literary  affectation  exists, 
and  it  has  a  comic  force  of  deathle^  energy.  .Yet  a  modem 
reader,  may -spare  some  sympathy  for  the  poor  heroines, 
who  do  not  wish,  in  courtship,.- to-  '*  begin  with  marriajge," 
but  |)refer  first  to  have  some  less  formidable  acquaintance 
with  their  wooers^' .  Moli^e's  next  piece  was.  less  important^ 
and  more  purely  farcical,  Sganarelle;  oii  le  Cocu  Ivuxgik^ 
aire  (28th  May  1660)  The  public  taste  preferred  a  work 
of  this  light  nature,  tjid  Sgc^relle  was  played  every  year 
as  long  as  Moliere  Uved..  The  play  wbs  pirated. by  a>  man 
trho  pretended  to  have  retained  all  the  words  in  his'  memory. 
The  counterfeit  copy  was  published. by  Ribou,  a  double 
injury  to  MoU^re,  as,  once  printed,  any  company  might  act 
the  play.  With  his  habitual  good-nature^  Moliere  not  only 
allowed  lUbou  to  pubUsh  later  works'  of  his,-  but  actually 
lent  money  to  that- knave  (Souli^  Recherekee,  p.  287).'.* 
Oh  11th  Octobw  1660 -the  Th^itre  du  Petit  Bourbon 
by,  the  s^pgiateDdent  oi  worlu^  without 


jiotice  given  to  the  company.  The  king  gave  Molitee  the 
Salle  du  Palais  Royal,  but  the  machinery  of  the  old  theatre 
was  maliciously  destroyed.  Meanwhile  the  older  companies 
of  the  Mands  and  the  H6tel  de  Bourgogne  attempted  to 
lure  away  Mpli^'s  troupe, .  but»  as  La  Grange  declares 
{RegiUre,  p.  26),  *'all  the  actors  loved  their  chief,  who 
united  to  extraordinary  genius  an  honourable  character 
and  chaxining  manner,  which  compelled  them  all  to  protest 
that  they  would  never  leave  him,  but  always  share  his  for- 
tunes." While  the  new  theatre- was  being. put  in  order, 
the  company  played  in  the  houses  t>f  the  great,  and  before 
the  king  at  the  Louvre.  '  In  their  new. house  (originally 
built  by  Richelieu) 'Moliere  began. to  play  on  20th  January 
166L  Moliere  now  gratified  his  rivals  by  a  failure.  Don 
Garde  de  ITavarre,  a-  heavy  tragi-comedy,  which  had  long 
lain  among  Ids  papers,  was  first  represented  on  4tb  February 
1661.  Either  Moliere  was  a  poor  actor  outside  comedy, 
or  his  manner  was  not. sufficiently  ''stagy,"  and,  as  he 
says,  "demoniac,"  for  the  taste  of  Ilie  day.  .His  opponents 
were  determined  that  he  oould  not  act.  in  tragi-comedy,  and 
he,  in  turn,  burlesqued  their  pretentious^  and  exaggerated 
manner  in  a  later  piece.  .In  the  Frhieueet  (sc..iz.)  Moll^re 
had  already  rallied  "les  grands  comddiens"  of  the  H6tel 
Bourgogne,  ''  Les  autres,"  he  makes  Mascarille  say  about 
his.  own  troupe,  *'8ont  des  ignorants  qui  r^itent  comme 
Ton  parle,  ils  ne'savent.pas  faire  ronfler  les  vers."  All  this 
was  likely  to  irritate  the  grand*  comedient,  and  their  friends, 
who  avenged  themselves  on  that  unfortunate  jealous  prince, 
Don  Garcie  de  Navarre.  The  subject  of  this  unsuccessful 
drama  is  one  of  many  examples  which  show  how  Moli^re's 
nund  was  engaged'  with  the  serious  or  comic  aspects  of 
jealousy,  .a  passion,  which  he  had  soon  cause  to  know  most 
intimately.  Meantime  the  everyday  life  of  the  stage  went 
on,«nd  the. doorkeeper,  of  the  Theatre  St.  Germain  was 
wounded  by  some  revellers  who  tried  to  force  their  way 
into  -the  house  (La  Grange,  Regiatre),  A  year  later,  an 
Italian  actor  was  stabbed  in  front  of  Moli^re's'  house,  where 
he  had  sou|^t  to  take  shelter'  (Oampardon,  IfouvelUe  PUces, 
p.  20).  To  these  dangers  actors  were  peculiarly  subject : 
Moli^e  himself  was  frequently  threatened  by  the  marquises' 
and  others  whose  class  he  ridiculed  on  the  stag^  and  there 
seems  even  reason  to  believe,  that  there  is  some  tmth  in 
the  story  of  the  angry  marquis  wh6  mbbed  the  poet's  head 
against  his  buttons,  thereby  cutting  his  face  severely.  The 
story  comes  late  (1725)  into  his  biography,  but  is  supported 
by  a  passage  in  the .  contemporary  play,  ZUinde  (Paris, 
1663,  scene  viii.).  .Before  'Easter,  Moliere  asked  for  two 
shares  in  the  profits  of  his  company,  one  for  himself,  and 
one  for  his  wife,' if  he  married.  That,  fatal  step  was  already 
contemplated '  (La -Grange)^  On  24th.  June  he  brought 
out  for  the  first  time  VlscoU  dee  Marie.  The  general  idea 
pf  the  piece  is  as  'old  as  Menander,  and  Moliere  was 
promptly  accused  pf  pilfering  from  the  Adelphi  of  Terence. 
One- of  i^<fi fieeUee  of  the  comedy  is  borrowed  from  a. story 
as  old,  at  least,  ^  as  Boo^cio,  and  still  amusing  in  a  novel 
by  Charles  de  Bernard.  It  is  significant  of  Moliere's  talent 
that  the  grotesque  and  baffled  paternal  wooer,  Sganarelle, 
like,  several  other  butta  in  Moli^re's  comedy,  does  ^'  A 
certain:  extent  win  our,  sympathy  iemd  pity  as  well" aa  oitf. 
laughter.  .The  next  new  piece  was  Lee  Fatcheux,  a  comedies 
bcUlet;  .the  .Cemedy  of  Bores,  played  before  the  king  at 
Fouqupt's  house  at  Vaux  le  Vicomte  (August  15-20,  1661). 
The  comedian^  without,  knowing  it^  were  perhaps  the  real 
^^fascheux""  on  this  occasion,  for  Pouquet.was  absorbed  in 
the  schemes  of  his  insatiable  ambition  (Quo  non  aeeendam  f 
says  his  motto),  and  the  king  was*,  organizing  the  arrest 
and ^ fall  of  Fouquet,  his  rival  in  the, affections  of  La 
..YaJli^re.  The  author 't>f  the  prologue  to  Zee  Faecheux^ 
Felli&son,  a  friend  of  FouqueVsy  was  arrested  along  with 
the  auperintendent  of  finance.    Pelliss^'a^prol^ejAnd. 
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name  ^v«re  letained  in  later  editionA.  In  thid  dedication 
to  the  Wng  MoliM  tave  that  Looie  soggeated  one  aoene 
(that  of  the  Sportttnan)^  and  in  another  place  he  mentions 
that  the  piece  ivai  written,  reheaned,  and  piayed  in  a 
teteighi  Tlie  fondamentid  tiea  of  the  play,  the  inter- 
npiaoDM  by  bons^  ii  miggested  by  a  aatire  of  E^gnier'a^ 
and  that  by  a  aatire  of  Horace.  Perhaps  it  may  haTe  been 
th*  acknoi^edg^  anggeattona  of  the  king  lidiich  made 
gaesipa  declare  that  Molitee  JiabitQally  worked  np  hinta 
and  mSmair^i  giTon  him  hy  peraona  of  quality  {Ifou9ette$ 
ITa^pMet,  1663). 

In  Febmary  1662  Moli^  married  Armande  B^ant 
TbB  date  ia  giyen  thna  in  the  Regittn  of  La  Grange: 
'*2£ardy  li»  Lea  Tiaionnairea,  L'ioQl  dea  VL 

Fhurt  Yiaite  ohes  M*  d'Eqaeoilly.* 
And  on  the  margin  he  has  painted  a  blue  circle^  hia  way  of 
recording  a  happy  events  with  the  woida^  '*  manage  de  1£ 
de  Moili^  au  aortir  de  la  Yiaite.*  !£.  Loiaeleur  givea  the 
date  in  one  paaaage  aa  29th  February,  in  another  aa  20th 
February.  But  Ia  Orange  elaewhere  mentiona  the  date 
aa  ''Shrove  Tuesday,"  whidi  waa,  it  aeema,  14th  February. 
Elaei^ere  11  Loiaeleur  makea  the  date  of  the  marriage  a 
TagQ9  day  ''in  January.*  The  truth  ia  that  the  marriage 
contract  u  dated  2dd  January  1662  (Souli^  DoeimmU^  p. 
203).  Where  it  ia  ao  difficult  to  eatabliah  the  date  of  the 
marriaM^  aailnple  fact»  it  muat  be  infinitely  harder  to  di»- 
corerue  trutfcu  to  the  conduct  of  Madame  Molitee.  The 
abominable  asaertiona  of  the  andnymoua  libel,  Lm  Intrigun 
de  J£oliir$  §t  edUi  deM  Ftmrne;  <m  la  Fammm  Ccmidimn$ 
(1688)^  have  found  their  way  into  tradition,  and  are  accepted 
by  many  InographerSi  \  But  11  liret  and  VL  Baiin  have 
proved  that  the  alleged  lovera  6L  Msdame  Moli^  were 
actually  abaent  from  France^  ct'  from  the  courts  at  the 
time  when  they  are  reported,  in  the  libel,  t6  have  conquered 
her  heart  A  conTcraation  between  Ghapelle  and  Moiitee^ 
in  iriiioh  the  comedian  ia  made  to  tell  the  atory  of  hia 
wrongly  ia  plainly  a  mere  fiction,  and  ia  anawered  in 
Orimareat  by  another  dialogue  between  Holi^  and'Rohault, 
in  which  Moli^  only  complaina  of  a  jealousy  which  he 
ImowB  to  be  unfounded.  It  ii  noticed,  too^  that  the  con- 
tempoiazy  aaMulanta  of  Holitee  counted  him  among  jealoua^ 
bat  not  among  deceiyed,  huabanda.  The  hideoua  aceuaation 
brought  by  the  actor  Montfleury,  that  Molitee  had  married 
hia  own  daughter,  Louia  XIY.  anawered  by  becoming  the 
godfather  of  Molitee'a  child.  The  king^  indeed,  waa  a 
firm  friend  of  the  actor,  and,  when  HoUte  waa  accuaed  of 
impiety  on  the  production  of  Dcm  Juan  (1665),  Louia  gave 
him  a  penaion.  We  need  not  try  to  make  Madame  Moli^ 
a  MTfu,  aa  French  ladiea  of  the  uieatre  aay,  but  it  ia  certain 
that  the  chargea  againat  her  are  unsubstantiated.  It  ia 
generally  thought  that  Molitee  drew  her  portrait  in  Le 
Bawrgmiu  OeiMhomme,  acta  iiL  ae.  iz.,  "elle  eat  capri- 
cieuae^  maia  on  aouffre  tout  dea  BeUea.* 

From  1662  onwarda  Molitee  anffered  the  increaring 
hatred  of  hia  rival  aetora.  La  Grange  mentiona  the  visit 
cf  Fkiridor  and  Montfleury  to  the  queen-mother,  and 
their  attempt  to  obtain  equal  favour,  "  la  troupe  de  Mdlitee 
leur  donnant  beauooup  de  jal^!nsie'''^12th  Auguat  1662). 
On  26th  December  waa  played  for  the  first  time  the 
admirable  £m)l4  'dt$  i^Mimei, 'which  provoked  a  literary 
war,  and  cauaed  a  ahower  of  "paper  buUeta  of  the  brain." 
The  innocence  of  Agnea  was  called  indecency ;  the  sermon 
of  Arndphe  was  a  deliberate  attack  on  Christian  mysteries. 
We  have  not  the  apace  to  discuss  the  religious  ideas  of 
Mditee;  but  both  in  VJicoU  dei  Femmee  and  in  Ihn  Juan 
he  dose  display  a  bold  contempt  for  the  creed  of  "boiling 
chaldrona"  and  of  a  phyaical  heU.  A  brief  liat  of  the 
pkya  and  pamphlata  provoked  by  L'JteoU  dtt  Femmm  ia  all 
we  can  offer  in  thia  jMee. 

r  M^  lacti-^Asb  db  ABMMa 


Ftbnuiv  0.  1668.— ifMMMOat  ^^nmmOm  by  I>e  Tia^  iCtfibels 
aoeoied  €C  piueiing  ftom  Strspsrols.  .    ..  .    « 

Jons  l,Ti68.-MdU*w*t  own  pieoe,  Criiifue  d»  TXcdtiit 
Fmnnui.  In  thii  pUy  MolUra  ntorU  on  the  ontki,  and  sipeeiallj 
on  hit  fiivonrita  bntt,  th«  critical  maiqnis.  ^ 

Angartl6«.--«Biik*j,  spUy  by  DeVii^,  if  printed.  ThsMM 
is  in  Sm  ahop  of  a  mUst  of  Isos,  when  penons  of  onsUty  meat,  ud 
attack  the  npatation  of  "HOomize,''  ^t  ii,  Moliin.  Hejftnk 
from  the  Italian,  the  Spanieh,  from.Furetitee'f  Framdon,  " flBt ti« 
lee  vieoz  boo^ni,*'  he  insolti  the  nebUtm,  he  inenlts  Ghrietiaaitj. 
end  BO  ibrth. 

November  17, 1««3.— i\»*w«  du  JWalri  is  printad,-an  etli^ 
on  Molitee  by  Boareaolt  This  pieoe  ie  a  detailed  critidai.  h/ 
mmtl  pmsona,  of  L'JteoU  ds§  iimm«t.  It  is  jrommnoed  doD, 
Tnlnr,  iaroicel,  obecene,  and  (what  chiefly  vexed  iColiftre,  who  knev 
the  danger Mum  aocnaation)  bnpioni.  PerhApe  the  only biognxih- 
ieel  matter  wa  gain  from  Bonraaolf  s  pky  is  the  intereetiitf  fret 
that  Moli&ia  wae  a  tennis-phtyer.  On  4th  November  leeSMdUn 
npUed  with  L'Impnmipht  d§  VtrwaOUi,  a  witty  and  SMfeOes 
attack  on  Us  oritioe,  in  which  Bonnaolt  wae  mentioned  by  naaie. 
The  acton  of  the  Hdtel  de  Bonigogne  wen  parodied  on  the  ttip, 
and  their  art  wae  ridiculed. 

The  next  aoenee  in  thie  comedy  of  oomediana  wen  !-^ 

Nov«mber80.— The  AnU^yKfiM  dsTJteoitduFemmM,  I^BobiiieL 

December  7.— JS^poaM  a  rimpnmflm  rottla  rtngtcmn  de§  JTor- 
ftrii,  by  De  Yie^ 

January  1»,  lUL-^r^Hprmi^^  d$  TBUa  d»  (kmAL  It  it  a 
nbly  by  a  aom  of  Montflemy.  , 

lUnh  17, 1M4.— Za  Qvmf  CoudfMi  WkJHfmm  d$  rSeoUdm 
Ftmnui. 

1M4.  ^leUn  mw  Im  Afairm  du  TMttn,  pabliahed  fai  Diimnm 
OaUmim,  by  the  anthor  of  iW<mii. 

In  an  thoee  ^narrela  the  inflnflnce  of  Comeille  was 
oppoeed  to  Holi^  while  hia  cauae  waa  eeponaed  bj 
BoHean,  a  naefol  ally,  when  **  lea  comMiens  et  lea  anteon, 
dqpma  le  c^dre  [Oomeillef]  jnaqn'k  lliyaope,  eont  diaUe- 
ment  animda  contra  fad*  {Impromptu  de  TenaiUee,  ectoe  v.). 

MoUtee'a  next  piece  waa  Le  Maria^  Forei  (15th  Feb- 
manr  1664),  a  broe  with  a  ballet  Tlie  comic  chaiaetef 
of  the  reluctant  bridegroom  ezdtea  contemptoona  pity, 
aa  well  aa  langhter.  From  the  end  of  April  till  22d  May 
the  tronpe  waa  at  Yeraaillea^  acting  among  the  pictoraeqne 
pleaanree  of  that  great  featival  of  the  king'a.  Tik&FiiMeem 
d£lide  waa  acted  for  the  firat  time,  and  the  three  fint 
acta  of  Tartv^e  were  given.  Koli^'a  natural  hatred  of 
hypocriay  had  not  been  diminiahed  by  the  chargea  of  blaa* 
phemy  iriuch  were  ahowered  on  him  after  the  XcoU  dee 
FenuMe,  Tariff e  made  enemiea  everywhere.  Janaenists 
and  Jesuits,  like  the  two  marquises  in  L* Impromptu  de 
Vereaillet,  each  thought  the^othera  were  aimed  at  Five 
yeara  passed  before  Mdli^  got  permission  to  play  the 
whole  piece  in  public  In  the  interval  it  Wlas  acted  before 
Madame,  Oond^  the  legate,  and  was  frequently  read  by 
Molitee  in  private  hooses.  The  Gaeette  of  17th  May  1664 
(a  paper  hostile  to  Molito)  says  that  the  king  thought  the 
piece  i«iTwi«^l  to  religion.  Ix)uis  was  not  at  that  time 
on  good  terms  with  the  devote,  whom,  his  amours  acandal- 
ised;  but^  not  impoaaibly,  the  queen-mother  (then  auffering 
from  her  fatal  midady)  dialiked  the  play.  A  moat  violent 
attack  on  Mdli^  "  that  demon  dad  in  human  fleah,"  waa 
written  by  one  Pierre  Roull4  (Le  Boy  Gloriettx  au  Monde, 
Pari%  1664).  This  fierce  pamphlet  was  suppreesed,  but 
the  king's  own  copy,  in  red  morocco  with  the  royal  arms^ 
remains  to  testify  to  the  bigotry  of  the  author,  who  was 
oar4  of  Saint  Baxthdemy.  According  to  Bon]14,  Molite 
deserved  to  be  sent  throu^^  earthly  to  eternal  fires.  Hie 
play  waa  prohibited,  aa  we  have  aeen,  but  in  Auguat  1665 
the  king  adopted  Moliire'k  troupe  aa  hia  aervanti^  and  gave 
them  the  title  of  "  troupe  du  roy.*  Thii^  liowever,  did  not 
cauae  Molitee  to  rdaz  hia  effbrta  to  obtain  penniaaion  for 
Tariufe  (or  Tariff  e,  or  Tairtivfie,  aa  it  waa  varionaly  ^>elled)^ 
and  hia  peraeverance  waa  at  length  aooceaafnl.  lliat  hia 
thoughta  were  buay  with  contemporary  hypocriay  ia  proved 
by  certain  acenea  in  one  of  hia  greateat  pieces  the  IMa 
<29iV«rre,  or  Don  .TWcm  (15th  Februaiy  1665).  Iliekgnd 
.  of  Don  Juan  waa  familiar  ahpeady  on  the  Spanidi.  ItaOai^ 
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and  Fnndi  rtages.  Holi^made  it  ft  new  tliiiig :  teniblA 
jmd  romantic  m  its  portndt  of  un  grand' ieigm^ur  ^mnwow 
Jumme,  modern  in  its  suggested  rabatitation  of  la  humtmiH 
for  raigion,  comic,  even  among  lus  comediesi  by  themirtb- 
ful  character  of  Sganarelle.  TEe  piece  filled  the  tbeatze, 
but  was  stopped,  probably  by  authority,  after  Easter.  It 
-was  not  printed  by  Moli^  and  even  in  1682  the  publi- 
cation of  the  foil-  text  was  not  permitted.  Happily  the 
■copy  of  De  la  Eegnie,  the  chief  of  the  police,  escaped 
oblitcirations,  and  gave  ns  tbe  fall  scene  of-  Don  Juan  and 
the  Beggar.  The  pleSce  provoked  a  virulent  criticism 
{OhtervaUofU  ntr  U  Fetiin  de  Jierr9,.lB^5),  It  is  allowed 
that  Holitoe  has  some  farcical  talent^  and  is  not  rnisVilled 
Its  a  plagiarist,  but  he  **  attacks  the  interests  of  Heaven,*^ 
« keeps  a  school  of  infidelity,"  ''insults  the  king^"  "cor- 
rupts virtue,"  "offends  the  queen^mother,"  and  so  forth. 
Two  replies  were  published^  one  of  which  is  by  some  critics 
believed  to  show  traces  of  the  hand  of  Moli^re.  The  king's 
reply,  as  has  been  shown,  .was  to  adopt  Molite's  compcmy 
as  his  servants,  and  to  pension  tiiem.  L' Amour  Medeem^ 
A  light  comedy,  appeared  22d  September  1666L  In  this 
piece  Moli^  for  the  second  time,  attacked  pthysicians. 
In  December  there  was  a  quarrel  with  Racine  about  lus 
play  of  Alexandre,  which  he  treacherously  transferred  to  the 
Hdtel  de  Bourgogne.  June  4,  1666  saw  the  first  repre- 
sentation, of  that  famous  play,  Le  Muantkrope  {<m  L'Atmt- 
hiliaire  Amonareux^  as  the.  original  second  title  ran).  This 
piece^  perhaps  the  masterpiece  of  Molitoe,  was  more  suc- 
cessful with  the  critical  with  the  court,  and  witk  posterity 
than  witk  the  pubHc.  The  rival  comedians  calkd  it  "a 
new  style  of  comedy,''  and  so  it  was.  The  ecemal  passions 
and  sentiments  of  human  nfkture,  modified  by  the  influence 
of , the  utmost  refinement  of  dviUsation,  were  the  matter  of 
the  piQce.'  The  school  for  scandal  kept  by  C^lim^  with 
its  hasty  judgments  on  aU  characters,  gave  the  artist  a 
wide  canvas.  The  perpetual  strife  between  the  sensible 
optimism  of  a  kindly  man  of  the  world  (Fhilinte)  and  the 
sena  indiffnatio  of  a  noble  nature  soured  ^AJceste)  sup- 
plies the  intellectual  action.  The  humoors  <n  the  joyously 
severe  CMlimine  and  of  her  court,  especially  of  that  death- 
leas  minor  poet  Oronte,  supply  the  lighter  comedy.  Boileau, 
Leasing,  Qoethe  have  combined  to  give  tlus  piece  the 
highest  rank  even  among  the  comedies  of  Moli^  As  to 
the  "keys"  to  the  characters,  and  the  guesses  about  the 
original  from  whom  Alceste  was  drawn,  they  are  as  value- 
less as  other  contemporary  tattle. 

A  briefer  suminaiy  must  be  given  of  the  remaining  ^^ears 
of  the  life  of  Moli&re.  The  attractions  of  Le  MieaaUirope 
were  reinforced  (6th  August),  by  those  of  the  Medecin 
MalgrS  Lui,  an  amusing  farce  founded  on  an  old  fabliau. 
In  December  the  court  end  the  comedians  went  to  Saint 
Germain,  where,  among  other  diversions,  the  pieces  called 
Melicerte,  La  Pastorale  Comique  (of  which  Moli^e  is  said 
to  hAve  destroyed  the  MS.),  and  the  charming  little  piece 
Le  Sicilien,  were  performed.  A  cold  and  ^tigue  seem  to 
have  iigured  the  health  of  Molifere,  and  we  now  hear  of 
^e  consumptive  tendency  which  was  cruelly  ridiculed 'in 
JSlomire  Hypochondre,  Molifere  was  doubtless  obliged  to 
see  too  much  of  the  distracted  or  pedantic  physicians  of  an 
age  when  medicine  was  the  battlefield  of  tradition,  super- 
stition,  and  nascent  chemical  science.  On  17th  April 
1667  Robinet,  the  rhyming  gazetteer,  says  that  the  life  of 
Molifere  was  thought  to  be  in  danger.  Oa  the  10th  of 
June,  however,  he  played  in  Le  SicUien  before  the  town. 
In  the  earlier  months  of  1667  Louis  XIV.  was  with  the 
army  in  Flanders.  There  were  embassies  sent  from  the 
comedy  to  the  QBunp,  and  on  5th  August  it  was  apparent 
that  Moliire  had  overcome  the.  royal  scruples.  Tariufe 
was  played,  but  Lamoignon  stopped  it  after  the  first  night  I 
La  Grange  and  La  ToriUi^e  hastened  to  the  camp,  and  I 


got  the  king's  pfonuae  that  he  would  reoonsider  the  matter 
on  his  return.  Holla's  next  piece  (l3th  Janusiry  1668) 
was  AmphiUrjfOHi  a  freo— «  very  free — adaptation  from 
Flautus,  who  then  seeins  to  have  engaged  $is  attention, 
for  not  long  afterwards  he  again  borrowed  from  the  andent 
writer  in  L^Avare.  There  is  a*  controversy  as  to  whether 
AmpkUryon  was  meant  to  ridicule  H.  de  Montespan,  the 
husband  of  the  new  mistress  of  Louis  XIV.  Hichelet  has 
a  kind  of  romance  based  on  this  probably  groundless  hypo, 
thesis.  The  king  still  saw  the  piece  occasionally,  after  he 
had  purged  himself  and  forsworn,  sack  under  Madame  de 
Maintenon,  and  probably  neither  he  nor  that  devout  lady 
detected  any  personal  nferenoes  in  the  coarse  and  witty 
comedy.  As  usual,  Moliire  was  accused  of  plagiarizing;  this 
time  from  Rotrou,  who  had  also  imitated  Plautus.  The 
next  play  was  the  immortal  George  Dandin  (10th  July),  first 
played  at  a  festival  at  Versailles.  Probably  the  piece  was 
a  rapid  palimpsest  on  the  ground  of  one  of  his  old  farces, 
but  the  addition  of  these  typical  members  of  a  county 
family,  the  De  Sotenville,  raises  the  work  from  farce  to 
satiric  comedy.  The  story  is  borrowed  from  Boccaccio, 
but  ii  of  unknown  age,  and  always  new, — ^Adolphus  Crosbie 
in  The  Small  ffouee  at  AllingUm  being  a  kind  of  modem 
George  Dandin.  Though  the  sad  fortunes  of  this  peasant 
with  sociai  ambition  do  not  fail  to  make  us  pity  him  some- 
what, it  18  being  too  refined  to  regard  George  Dandin  as 
a  comedy  with  a  concealed  tragic  intention.  Molifere 
must  have  been  at  work  on  VAvare  before  George  Dandin 
appeared,  for  the  new  comedy  after  Plautus  was  first  acted 
on  9th  September.  There  is  a  tradition  that  the  piece 
almost  failed ;  but,  if  unpopular  in  the  first  year  of  its  pro- 
duction, it  certainly  gained  favour  before  the  death  of  its 
author,  jjf.  de  Pourceaugnao  (17th  September  1669)  was 
first  acted  at  Chamboid,  ^^^  the  amusement  of  the  king. 
It  is  a  rattling  farce.  Ihe  physicians,  as  usual,  bore  the 
brunt  of  Molly's  raillery,  some  of  which  is  still  applicable. 
Earlier  in  1669  (5th  February)  Tartuffe  was  played. at 
last,  with  extraordinary  success.  Lee  Amanie  Magn^quee^ 
a  comedy-ballet,  was  acted  first  at  Saint  Germain  (10th 
February  1670).  The  king  might  have  been  expected  to 
dance  in  the  ballet,  but  from  Racine's  Britannicue  (13th 
December  1669)  the  su^estical  monarch  learned  that 
Keto  was  blamed  for  exhibitions  of  this  kind,  and  he  did 
not  wish  to  out-Nero  Nero.  Astrology  this  time  took  the 
place  of  medicine  as  a  butt,  but  the  satire  has  become 
obsolete^  except^  perhaps,  in  Turkey,  where  astrology  is 
still  a  power,  l^e  Bourgeois  GerUilhomme,  too  familiar 
to  require  analysis,  was  first  played  on  23d  October  1770. 
The  lively  Fourberiee  de  Seapin  "saw  the  footlights"  (if 
footlights  there  were)  on  24th  May  1671^  and  on  7th 
.May  we  read  in  La'  Grange,  "  les  Repetitions-  de  Spayche 
out  commanc^"  La  Grange  says  the  theatre  wieis  newly 
decorated  and  fitted  with  machines.  A  "concert  of 
twelve  violins"  was  also  provided,  the  company  being 
resolute  to  have  everything  hBndsome  about  them.  New 
singers  were  introduced,  who  did  not  refuse  to  sing  un- 
masked on  the  stage.  Quinaull'  fDomposed  the  words  for 
the  music,  which  was  by  LuDl ;  Moli^  and  Pierre  Comeille 
collaborated  in  the  dialogue  of  this'  magnificent  opera, 
the  name  of  which  (Psyche)  La  Grange  eventually  learned 
how  to  spelL  The  Comtesse  dSsearbagnas  (2d  February 
1672)  was  another  piece  for  the  amusement  of  the  court, 
and  made  part  of  an  entertainment  called  Le  Ballet  da 
Ballets,  In  this  play,  a.  study  of  provindal  manners, 
Mbli^  attacked  the  financiers  of  the  time  in  the  person 
of  M.  Harpm.  The  comedy  has  Uttie  importance  compared 
with  Les  FsKMMs  Savantes  (11th  February),  a  severer  Pt6- 
cieuses,  in  which  are  satirized  the  vanity  and  affectation,  of 
sciolists,  pedants,  and  the  women  ^ho  admite  them.  The 
satire  ie  never  put  of  date^^ji finds  it8_n^,^ii  fpm  J4 
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Ja  Mond€  od  fpjl  t'ennmg,  by  M.  Pailleron.  On  the  17  th 
February  Madeleine  B6ja^  died,  and  was  buried  at  St 
Paul.  She  did  not  go  long  before  her  old  friend,  or  lover, 
'Moliftre.  His  Mariage  Forti^  founded,  perhaps,  on  a 
famous  amecdote  of  De  Gramont^  was  played  on  8th 
July.  On  7th  August  La  Orange  notes -that  Moli^re  was 
indisposed,  and  there  was  no  comedy^ .  Moli&re's  son  died 
on  the  llUi  October.  On  2  2d  Noveihber  the  preparations 
for  the  Malade  Ima^inairt  were  beguiL  On  10th  Feb- 
ruary .1673  the  piece  was  acted  for  Uie  first  time.  What 
occurred  on  17  th  Febniary  we  translate  from  the  Begutre 
of  La  Grange  : — 

"This  Mine  d&y,  about  ten  o'clock  at  niffht,  after  the  comedy, 
Ho&sieur  de  Moliere  died  in  hia  honae,  Bae  de  Richelien.  He  had 
played  the  part  of  the  aaid  Halade,  suffering  mnoh  from  oold  and 
inflammation,  wUich  cauaed  a  riolent  cough.  In  th9  yiolence  of 
the  cough-  he  bnrst  a  veaael  in  hie  body,  and  did  not  live  more 
than  hair  an  hour  or,  three-quartora  after  the  bunting  of  the  TeaMsl. 
His  body  is  btuied  at  St  Joaeph'a,  pariah  of  St  Eostache.  There 
19  a  gravestone  raised  aboat  a  loot  above  the  ground." 

Moliire's  funeral  is  thus  described  in  a  letter,  said 
to  be  by  an  eye-witness,  discovered  by  H.  Beigamin 
Fillon:— 

,  *'  Tuoaday,  21at  Februaij,  about  nine  in  the  eveUng,  was  buried 
Joan  Baptist^  Poqnelin  llcdiire,  tapiatUr  miti  du  ehambre,  atid  a 
famoos  actor.  There  was  no  proceaaion,  axoept  three  edclesiaatica  ; 
foor  priests  bore  the  body  in  a  wooden  bier  covered  with  a  uall, 
six  children  in  Hue  carried  candles  in  silver  holders,  and  there 
were  lackeys  with  burning  torches  of  wax.  The  body  .  .  .  was 
taken  to  St  Joseph's  churchyard,  and  baried  at  the  foot  of  the 
cross.  There  was  a  great  crowd,  and  some  twelve  hundred  livree 
were  distributed  among  the  "poor.  The  archbishop  had  given  orders 
that  Moji&re  should  be  irtcTred  without  any  ceremony,  and  had 
even  forbidden  the  oleigy  of  the  diocese  to  do  any  wrvice  for  him. 
Keverthelers  a  nnmber  of  masses  were  commanded  to  be  said  for 
the  deceased," 

When  an  attempt  was  made  to  exhume  the  body  of 
Koli^  in  1792,  the  wrong  tomb  appears  to  have  been 
opened.     Unknown  is  the  grave  of  Holi&re. 

Moliire,  according  to  Mile.  Poisson,  who  had  seen  him 
in  her  extreme  youth,  was  "  neither  too  stout  nor  too  thin, 
tall  rather  than  short ;  he  had  a  noble  carriage,  a  good  leg; 
walked  slowly,  and  had  a  very  serious  expression.  His 
nc^e  was  thick,  his  mouth  large  with  thick  lips,  his  com- 
plexion brown,  his  eyebrows  bUck  and  strongly  marked, 
and  it  was  his  way  of  moving  these  that  gave  h"»  his  comic 
expreaaiou  on  the  stage."  "  His  ^es  seemed  to  search  the 
dee[»  of  men's  hearts,"  says  the  author  of  SelituU.  The 
inventories  printed  by  M.  SouliA  prove  that  Moliere  was 
fond  6i  rich  /dress,  splendid  furniture,  and  old  books.  The 
charm  of  his  conversation  is  at^ted  by  the  names  of  his 
friends,  who  were  all  the  wits  of  the  age,  and  ,the  greater 
their  genius  the  greater  their  love  of  Moli^Ve.  As  an 
actor,  friends  and  enemies  agreed  in  recognizing  him  as> 
moat  successful  in  comedy.  His  ideas  of  tragic  declamation 
were  in  advance  of  his  time,  for  he  set  his  hfie  i^ainst  the 
prevalent  hibit  of  ranting.  His  private  character  was 
remarkable  for  gentleness,  probity,  generosity,  and  delicacy, 
qualities  attested  not  only  by  anecdotes  but  by  the  evidence 
of  documents.  He  is  probably  (as  Menander  is  lost)  the 
greatest  of  all  comic  writers  within  the  limits  of  social  and 
refined  as  distinguished  from  romantic  comedy,  like  that  of 
Shakespeare,  and  of  political  comedy,  like  that. of  Ailsto- 
phanes.  He  has  the  humour  which  is  but  a  sense  of  the 
tiUG  value  of  life,  and  now  takes  the  form  of  the  most 
vivacious  wit  and  the  keenest  observation,  now  of  qielan- 
choly,  and  pity,  and  "wonder  at  the  fortunes  of  mortal 
men.  In  the  literature  of  France  his  is  the  greatest  name, 
and  in  tjie  literature  of-  the  modem  drama  the  greatest 
after  tha t  of  Shakespeare.  Besides  his  contemplative  genius 
he  pos.se:!sod  an  unerring  knowledge  of  the  theatre,  the 
knowledge  of  a  great  actor  and  a  great  manager,^ and 
hence  his  (ilays  can  never  ceas^  tQ  bold  the  sta^  and  to 


charm,  if  possible^  even  more  in  the  performance  than  in 
.the  reading. 

There  is  no  biography  of  If  oli^re  on  a  level  with  the  latest  n- 
searehes  into  hia  life.  The  best  is  probably  that  of  If.  Taachereas, 
prefixed  to  an  edition  of  hia  works  {(Buvrn  CompUi€§,  Paria,  IMS). 
To  this  may  be  added  Jnles  Loiselenr^s  La  I^nU  Ob&oun  d€  Im 
Fit  ds  MolUrt,  Paris,  1877.  We  have  seen  that  M.  Loiaeleixr  k 
not  always  aoourate,  but  ]^e  is  laborious.  For  other  books  it  b 
eneugh  to  recommend  the  exceUent  BihliographU  JfolUrtaju*  of  X. 
Paul  LacroU  (1875),  which  ia  an  all  but  faultless  guide.  The  bait 
edition  of  Holiire's  works  for  the  purposee  of  the  student  Is  that 
published  in  Le$  Omnda  jSerivaim  dt  la  Frane$  (Hachotta^  Paris, 
1874-1882).  The  edition  is  still  inoomplete.  It  contains  reprints 
of  many  contemporary  tracts,  and,  with  the  Begfittre  of  La  Orange, 
and  the  OolUetion  Jioliiruqus  of  11.  Lacroix,  is  the  chief  sonroe  of 
the  facts  stated  in  this  notice,  in  cases  where  the  raritf  of  doeu- 
ments  haa  prevented  the  writer  from  studying  them  in  the  original 
texts.  Another  valuable  authority  is  the  lt»ehaxht9  •ur  MolQn 
tlmr  »  FamilU  of  Ed.  Soulii  (186S).  Lotheiaen's  JioiUn,  m» 
Liben  und  teiru  Wtrh9  (Frankfurt,  1880),  is  a  respectoble  Oer- 
man  compilation.  Lt  iiolUriaU  (Tresae,  Paria,  edited  by  M.  Georpa 
Monval)  la  a  monthly  serial,  containing  notes  on  If  oli^re  and  hii 
plays,  -by  a  number  of  contributors.  The  essays,  biographios,  plajrt, 
and  poema  on  Moliire  are  extremely  numeroua.  The  beat  fftude  to 
theso  is  the'iiidispenBable  B^liographU  of  If.  Laoroix.  The  English 
biographies  are  few  and  aa  a  rule  alxolutely  untrustworthy.     (A.  L ) 

MOLINA,  Lnx8  (1535-1600),  a  Spanish  Jesuit,  whom 
Pascal's  Lettrei  cf im  Provincial  have  rendered  immortal, 
was  bom  at  Cuenca  in  1 535.  Having  at  the  age  of  eighteen 
become  a  member  of  the  Company  of  Jesus,  he  studied 
theology  at  Ooimbra,'  and  afterwards  became  profeeaor  in 
the  university  of  Evora,  Portugal  From  thia  post  he 
was  called,  at  the  end  of  twenty  years,  to  the  chair  of 
moral  theology  in  Madrid;  where  he  died  on  12th  October 
1600.  Besides  other  works  he  wrote  Liberi  arbiirii  eum 
graiim  doni$,  divina  prmtcientui,  providentia,  prmdeatinaiumi 
et  reprobaiiotu,  eoncordia  (4 to,  Lisbon,  1588^;  a  com- 
mentary  on  the  first  part  of  the  Summa  of  Thomas  Aquinas 
(2  vols.,  fol.,  Cuenca,  1593) ;  and  a  treatise  D«  Juttitia  et 
Jure  (6  vols.,  1593-1609).  It  is  to  the  first  of  these  that 
his  fameu  principally  due.  It  was  an  attempt  to  reooncile, 
in  words  at  leasts  the  Augustinian  doctrines  of  predestina- 
tion and  grace  with  the  Semipelagianism  which,  aa  shown 
by  the  recent  condemnation  of  Ba/TTB  (7. v.),  had  become 
prevalent  in  the  Boman  Catholic  Church.  Assuming  that 
man  is  free  to  perform  or  not  to  perform  any  act  whatever, 
Molina  maintams  that  this  circumstance  renders  the  grace 
of  God  neither  unnecessary  nor  impossible : — ^not  impossible, 
for  Qod  never  fails  to  bestow  grace  upon  those  who  isk  it 
with  sincerity ;  and  not  unnecessary,  for  grace,  although 
not  an  efficient,  is  still  a  sufficient  cause  of  salvation.  Nor, 
in  Molina's  view,  does  his  doctrine  of  free-will  exclude 
predestination.  The  omniscient  Ood,  by  means  of  His 
**  scientia  media  *  (the  phrase  is  Molina's  invention,  though 
the  idea  is  also  to  be  found  in  his  older  contemporary 
Fonseca),  or  power  of  knowing  futxire  contingent  events, 
foresees  how  we  shall  employ  our  own  free-will  and  treat 
His  proffered  jp^ce,  and  upon  thuB  foreknowledge  He  can 
found  His  predestinating  decrees.  These  doctrines,  although 
in  harmony  with  the  prevailing  feeling  of  the  Roman 
Catholic  Church  of  the  period,  and  further  recommended 
by  their  marked  opposition  to  the*  teachings  of  Luther  and 
Odvin,  excited  violent  controversy  in  some  quarts 
especially  on  the  part  of  the  Dominicans,  and  at  last 
rendered  it  necoiisary  for  the  pope  (Clement  YIII.)  to 
interfere.  At  first  (1594)  he  simply  enjoined  silence  oii 
both  parties  so  far  as  Spain  was  concerned ;  but  ultimately, 
in  1598,  he  appointed  the  **Congregatio  de  Auxiliia  Qratic' 
for  the  settlement  of*  the  dispute,  which  became  more  and 
more  a.  party  one.  After  holding  very  numerous  sessions, 
the.  "  congregation "  was  able  to  decide  nothing,  and  in 
1607  its  meetings  were  suspended  by  Paul  Y.,  who 
announced  his  intention  of  himself  pronouncing  judgment 
in  dti9  time,     H9  contented  himself,^how$ye^  in^  16U 
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^vltih  proliibitizig  all  farther  disctiBsion  of  tiie  question'*' de 
aniiliis,^  and  Btodions  efforts  were  made  to  control  the 

Sublication  'even  of  commentaries  on  Aquinas;  The 
[olinist  subsequently  passed  into  the  Jansenist  controversy^ 
ajxd  it  is  as  a  champion  of  Jansenism  that  Pascal  in  the 
Provincial  Letten  attacks  Molina  and  the  aeierUia  media 
(see^  Janskwism). 

MOLINE,  a  city  of  the  •  United  States,;  in  Rock  Island 
county,  Uliriois,  is  situated  in  a  picturesque  district  on  the 
left  faan^  of  the  Mississippi,*  opposite  the  upper  end  of  Rock 
Island.^  .  First  settled  in  1832,  the  town  was  prgimized  as 
a  city  in  1872.  It  is  noted  for  its  water-pb^er,  developed 
and  maintained  by  the^Qo^eoiment^  and  for  the  number 'and 
importance  of  its  manufacturing  establishments.  By  Ineans 
of  a  dam  nearly  a  mile  in  length,  from  the  Illinois. shore 
to  the  island,  an  almost  uniform  head  of  7  feet  of  water  is 
obtained,  wluch  is  used  in  driving  the  ihachinery  ol  the 
Oovemmeat  arsenal  on  the  island,  and  in  supplyiiig  powec^ 
to  several  factories.  ■  Beds  of-  bituminous  coal  are  mined,  in 
the  neighbourhood,  and  three  lines  of  railway  paai  through 
the  city,  affording  with  the  river  ample  means  of  communi- 
cation. The  most  prominent  manufactures-are  agriculturai 
implements,  and  ^machinery-  generally,  waggons,  organs, 
paper,  and  stoves.  Moline  has  nine^  dmrches,  a  complete 
system  of  graded  free  scEqoU,^  including  a  high  school,  and 
a  free  Ubrary  The.  population  increased  from  4066  in 
1870  to  .7805  iu  1880^  and  with  the  subiVi-bs  the  number 
is  now  estimated  at  12,000. 

MOLmOSt  MzouzL  Ds  (1 627 -e.  1696),  a  SiMuiish 
priest  whose  name  is  intimately  associated  with  that  type 
of  religion  known  in  Itidy  and  Spain  Muring .  the  latter 
half  of  the :  17th  century  as  QuietLsnij  v*as  born  of  good 
family  in  the  diocese  of  Saragossa,  on  21st  December  1627. 
Having  entered  the  priesthood,  he  settled  about  his  fortieth 
year,  in  Rome;  where  he  speedily  rose  to  high  repute  as  a 
father  confessor,  and  gained  many  distinguished  friends, 
among  whom  were  seveiral  cardiiialw,  includii^  OdlMcalchi 
(afterwards  Innocent  XI.,  1676).  In  1675  he  miblished  at 
Rome  a  small  duodecimo  volume'  entitled  Guida  tpiriiuale 
ohe  diiinvolge  Vanima  e  la  conduce  per  VinUrxor^  oannmo  M 
€U!quiaio  ddlaper/eUa  contcmplanone  e  dd  rieeo  tetoro  deUa 
pace  vileriore,  whigh  was  soon  afterwards  followed  .by  the 
Brem  irattaio  -delta  ccUidiana  eommunicne,  usually  bound 
up  with  it  .in  later  editions.  The  work,  which  breifthes  a 
spirit  of  simple  and  earnest  piety,  is  designed  to  show  how 
inward  peace  may  be  found  by  what  may  be  called  con- 
templative or  passive  prayer,  by  obedience,  by  frequent 
communion,  and  by  inward .  mortification ;  it  was  widely 
circulated,  and  greatly  increased  the  popularity  of  its 
author,  whom  Innocent  XL  after  his  elevation  provided 
with  rooms  in  the  Vatican,  and  is  said  to  have  also  taken 
as. his  spiritual  director.  '  Its  doctrine  of  the  passivity  of 
the  highest  contemplation  and  .purest  prayer, does  not 
appear  to  have  raised  the  slightest  discussion  until  after 
the  publication,  in  1681,  of  the  Concordia  tra  la  fcUica  e 
la  qtiiete  neir  ■oratiqne,  by  the  Jesuit  preacher,  Paolo  Segneri 
Although'  scrupulously  refraining  from  any  mention  of 
the  name  of  Molinos,  and  indeed  displaying  considerable 
moderation  as  a  controversialist,  Segneri  by  this  tract  and. 
by  another  with  which  he-  followed  it  up  brought  upon 
himself  much  unpopularity;  and  so  great  did  the  excitement 
become  that  a  committee  was  at  last  appointed  by  .the 
Inquisition  to  investigate  his  own  views  as  well  as  to 
examine  the'writings  of  Molinos  and  of  his  friend  Petrucci 

(author  of   La  contemplanone   mistica   ticquistata).     The 
report  (1682)  was  entirely  favounible  to  Uie  doctrines  of  the 

Gvida  Spirituale,  the  writings  of  Segneri  being  censured 
as  scandalous  'and  heretical;  but  in  1685,  in  consequence 

of  representations  made  to  the  pope  by  Louis  XIV.,  under 

the  Jesuit  influence  of  p^  La  Chaise,  both  Petruoci  and 


Mc^os  were  laid  under  arrest^  and  tlie  papers  of  the  latter, 
including  a  voluminous  correspondence,  seized.  *  Petrucci 
was  soon  afterwards  liberated,  and  relieved  from  further 
persecution  by  the  gift  of  a  cardinaFs  hat ;  but,  after  Molinos 
had  languished  in  confinement  for  two  ^ears,  suddenly  200 
persons,  many  of  them  of  high  rank,  were  also  apprehended 
by  order  of  the  Inquisition  for  what  were  then  for  the  first 
time  called  "  Quietist "  opinions.  In  1687  the  pope  signi-. 
fied  l^B  appro val '  of  the  condemnation  pronounced  by  the 
Inquisition  on  sixty-eight  doctrines  imputed  to  Molinos. 
The  "heretic"  forthwith  **  abjured ''  these,  and  thus  escaped 
the  flames  indeed,  but  did  not  regain  his  libeHy^-  Of  his 
later  years  nothing  is  known ;  according  to  the  most  prol>- 
able  accounts  he  languished  in  imprisonment^  imtil  2dth 
December  1696. 

The  ttridenoe  on  which  certain  charges  of  immonUty  sninst 
If  olinoe  wore  based  is  unknown,  and  the  degree  of  his  responsihiHty 
for  certam  of  the  oondomned  propositions  is  obscure ;  bu t  a  pemsalol 
the  Ouidd  SpiriiuaU  at  least  does  not  disclose  to  the  canmd  reader 
any  reason  wherefore  Molinos  should  not  have  been  tolerated  within 
a  church  which  has  candnized  St  Theresa.  -The  expUnatioii  of  the 
treatment  to  which  he. was  subjected  iajmost  probably  to  besought 
rather  in  the  ne^tiyis  than  in  the  positive  aspects  of  his  teaching, 
and  stiU  more  m  the  passing  exigencies  oi  party  politics,  am 
Tholuck  remarks,  'it  was  hardly  to  be  expected  that  the  Society  of 
Jesus  should  rep;ard  as  otherwise  than  highly  dangerous  a  man- who 
"declared  confession  and  outward  mortification  to  be  work  only 
for  beginners,  who  himself  abstained  frcttn  confessing  for  twelve 
years  on  end,  by  whose  advice  countless  monks  and  nuns  had 
thrown  aside  chaplots^  images,  and  reliques,  that  they  mi^t 
worship  God  in  the  spirit,  and  who,  moreover,  stood  well  with 
the  fashionable  world  and  wiUi  the,  pope  himself".  The  Ouida 
SpirituaU  was  published  in  Spanish  at  Madrid  in  1670,  and  firo- 
quently  afterwards  ;  it  was  also  trsnslated  into  Latin  {Ma,nvdudio 
SpiriiwUia,  Leipsic,  1687)  by  A.  H.  Fraucke^  the  well-known 
German  pietist  and  philanthropist,  and  an  English  version  {The 
spiritual  guide,  tphieh  disentangUa  (ha  eoul  and  Mnga  it  hif  the 
inward  v>aff_  to  the  getting  of  perfect  eonfemplatiah*  €md  the  .rich 
treaeia^  of  eternal  peace :  -with  a  brief  treaiiae  concemveg  daily 
communion)  appeared  in  1688.  .  The  materials  for  a  history  of 
tha  Quietist  controyersy  are  very  fully  given  in  tiie  third  volume 
of  Gottfried  Arnold's  Kirehen-und  Ketzerhistorie.  See  also  Heppe^ 
Oeechiehte  der  quietistiecken  Jfystik  in  der  KatholieMen.  Kinhei, 
CBerlin,  1876);  Tholuck's  artide  on  '"Mormos"  in  Hersoft'a 
lUaieneyklopdcKe ;  and  Bigelow,  Molinoe  the  Quietiet,  Kew  Yoxlc, 
1882. 

MOLISE)  now  Campobasso,  a  province  of  Italy,  stretch- 
ing, twenty  miles  along  the  coast  of  the  Adriatic,  and 
bounded  by  the  Abnizzi  (Chieti  and  Aquila),  Terra  di 
Lavoro  ((>iserta),  Benovento,  and  Capitanata  (Foggin). 
Most  of  it  lies  on  the  north-eastern  side  of  the- Apennines 
and  is  watered  by  the  Bifemo,  the  Forlone,  and  the  Trigno ; 
but  it  also  includes  the  country  on  the  other'  side  which 
contains  the  head  streams-  of  the  Yoltumo.  About  five- 
sixths  of  the  surface  may  be  described  as  mountainous  or 
hilly,  the  loftiest  range  being  the  Matese  on  the  borders 
tOwu^  Benevento,  with  its  highest  point  in  Monte 
Miletto,  6750  feet.  The  population,  uMiich  increased  from 
346,007  in  1861  to  365,434  in  1881,  is  mainly  dependent 
on  pastoral  and  agricultural  pursuits,  neither  manufactures 
nor  trade  being  highly  developed.  According  to  the  census 
of  1871,  there  were  six  places  with  more /ban  6000  inhabit- 
ants— Campobasso,  12,890;  Riccia,  8123;  Isemia.  7715*; 
Aghone,7l47;  Casoalende,6217;  and Larino, 5357  accord- 
ing to  the  census  of  1881,  21  of  the"  133  ifiommufies'  had  al 
population  exceeding  4000, 

'.  The  Holise  territory  was  in  ancient  times  part  of  the  country  of 
the  Sabines  and  Samnites.  Under  the  Lombards  it  wss  included 
in  the  duchy  of  Benevento ;  but  the  districts  of  Se]>ino,  B6ian<^ 
and  Iscmia  were  cut  off  to  form  a  domain  for  the  Bulgarians  who  had 
come  to  assist  King  Grimoald.  About  two  centuries>ter  this  became 
the  countship  of  Boiano,  and  the  name  was  soon  after  chansed  to 
countship  of  Molise,  probably  because  the  lordship  was  held  by  Ugone 
di  Molisio,  or  Molise.  Attached  under  Frederick  II.' to  the  Terra  di 
lAVoro,  and  at  a  later  date  incorporated  with  Capitanata,  the  district 
did  not  again  become  an  independent  province  till.  1811.  In  1861 
it  surrendered  fifteen  communes  to  Benevento,  and  received  thirtesQ 
from  Tens  di  Iavoto. 
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THE  MolloBca  form  one  of  the  gnat  **pbyla»*  or  nib- 
kingdoms  of  the  Animal  Pedigree  or  Kingdiun. 

LUerary  Hit^  of  t^e  Gro^,— The  ahell-beftring  forms 
belonging  to  this  group  which  were  known  to  LimuBUs  were 
placed  hf  him  (in  1748)  in  the  third  order  of  his  class 
Vermes  under  tke  name  ".Testacea,"  whilst  the  Echino- 
derms»  Hydroids,  and  Annelids,  with  the  naked  Molluscs^ 
formed  his  second  order,  termed  '*  Zoophyta."  Ten  years 
kter  he  replaced  the  name  "Zoophyta"  by  <<Mollusca," 
which  was  thus  in  the  first  instanre  applied,  not  to  the 
MoUusca  at  present  so  termed,  but  to  a  group  consisting 
chiefly  of  other  organisms.  Gradually,  hoFQver,  the  term 
Mollusca  became  used  to  include  those  Mollusca  formerly 
placed  among  the  ''Testacea,"  as  well  as  the  naked  Mollurca. 

It  is  important  to  observe  that  the  term  /MXdKta,  of  .which 
Kollusca  is  merely  a  Latinised  form,  was  used  by  Aristotle 
to  indicate  a  group  consisting  of  the  Cuttle-fishes  only. 

The  definite  erection  of  the  Mollusca  into  the  -poeiticn 
of  one  of  the  great  primary  groups  of  the  animal  kingdom 
IS  due  to  Geo^  Cavier  (1788-1800),  who  largely  occupied 
himself  with  thedissectionof  representativesof  this  type  (1).^ 
An  independent  anatomical  inyestigation  of  the  Kollusca 
had  been  carried  on  by  the  remarkable  Neapolitan  natur- 
alist Poli  (179 IX  whose  researches  (3)  were  not  published 
until  sfter  his.  death  (1817),  and  were  followed  by  *tfae 
beautiful  works  of  another  l^eapolitan  soofogist^  the  illu»- 
trions  Delle  Chii^e  (3). 

The  "  embranchement  *  or  sub-kingdom  Mollusca,  as  de- 
fined by  Cnrier,  included  the  following  classes  of  shell-fish  :-^ 
1,  the  cuttles  or  poulps,  under  the  name  Cephalopoda.;  2, 
the  snailB,  Vhelks,  and  slugi^  both  terrestrial  and  marine^ 
under  the'  name  Qabtxopoda;  3,  the  sea-butterflies  or 
winged-snails,  under  the  name  PnotopoDA ;  4,  the  cUuns, 
mussels^  and  oysters,  under  the  name  Aokfbala  ;  6,  the 
lamp-shelhi,  under  the  nan^e  Braghiopoda;  6,  the  sea- 
squirts  or  ascidians,  under  the  name  Kitda  ;  and  7,  the 
barnacles  and  searacoms,  under  the  name  Cdlrhopoda. 

The  maiB  limitations  of  the  sub-kingdom  or  phylum 
Mollusca,  as  laid  down  by  Cu^ier,  and  the  chief  divisions 
thus  recognised  within  its  limits  by  him,  hold  good  to  the 
present  day.  At  the  lame  time^  three  of  the  classes  con- 
sidered by  him  as  Mollusca  have  been  one  by  one  removed 
from  that  association  in  consequence  of  improved  know- 
ledge, and  one  additional  dass,  incorporated  since  his  day 
witib  the  Mollusca  with  general  approval,  has,  after  more 
than  forty  years,  been  again  detached  and  assigned  an 
independent  position  owing  to  newly-acquired  knowledgei 

The  first  of  Cuvier's  classes  to  be  removed  from  the  Mol- 
lusca was  that  of  the  Cirrhopoda.  Their  affinities  with  the 
lower  Crustacea  were  recognised  by  Cnvier  and  his  contem- 
poraries, but  it  was  one  of  the  brilliant  discoveries  ol  that 
remarkable  and  too-little-honoured  naturalist,  J.  Yaughan 
rbompson  of  Cork,  which  decided  their  position  as  Crus- 
tacea. The  metamorphoses  of  the  Ciixhopoda  were  deecribed 
and  figured  by  him  in  1830  id  a  very  complete  manner, 
and  the  legitimate  conclusion  as  to  their  affinities  was  for- 
mukted  by  him  (4).  Thus  it  is  to  Thompson  (1830),  and 
not  to  Burmeiiter  (1834),  as  erroneously  stated  by  Kefei^ 
stein,'  that  the  merit  of  this  diinovery  belongs.  The  next 
class  to  be  removed  from  Guvier's  MoBusca  was  that  of  the 
Nuda,  better  known  as  Txmicatik  In  1866  the  Bussian 
smbryologist  Kowalewsky  startled  the  soological  world  with 
a  minute  account  of  the  developmental  changes  of  Ascidia, 
one  of  ^e  TanicaU  (5),  and  it  became  evident  that  the 
*  Th«»  tgum  nit  to  lh«  Utbo^pm^j  ^  Vb%  uA  oi  th»  arttoK 


affinities  of  that  class  were  with  the  Vertebrate,  whilst  their 
structural  agreements  with  Mollusca  were  only  superficial 
The  last  class  which  has'been  removed  from  Uie  Cuvieriaa 
Mollusca  Is  that  of  the  Lamp-shells  or  Brachiopoda.  The 
history  of  its  dissociation  is  connected  with  that  of  the 
dass,  vis.,  the  Polyzoa  or  Bryosoa,  which  has  been  both 
added  to  and  again  removed  from  the  Mollusca  between 
Guvier's  date  and  the  present  day.  The  name  of  J. 
Yaughan  Thompson  is  again  that  which  is  primarily  con. 
nected  with  the  history  of  a  Molluscan  class.  In  1830 
he^ pointed  out  that  among  the  numerous  kinds  of  **  polyps" 
at  that'  time  associated  by  naturalists  with  the  Hydroids, 
there  were  many  which  had  a  peculiar  and  more  elaborate 
type  of  organisation,  and  for  these  he  proposed  the  name 
Pdysoa  (6).  Subsequently  (7)  th^  were  termed  Bryozoa 
by  Ehrenberg  (1831). 

Henri  Milne-Edwards  in  1844  demonstrated  (8)  the  affi- 
nities of  the  Polyaoa  with  the^ollusoan  class  Brachiopoda, 
and  proposed  to  associate  t^e  three  dataes  Brachiopoda, 
Pdysoa,  and  Tunicata  in  a  large  group  <*  MoUusooidea,'' 
coordinate  with  the  remaining  dasses  of  Guvier's  Mollusca, 
whiA  formed  a  group  retaining  the  name  Mollusca.  By 
subsequent  writers  the  Fblyaoa  have  in  some  cases  been  kept 
apart  from  the  Mollusca  and  classed  with  the  **  Yermes;" 
whilst  by  others  ^duding  the  present  writer)  they  have^ 
U^gether  with  the  Brachiopoda.  been  regarded  as  true  Mol- 
lusca. The  reoent  investigation  by  Mr.  Caldwell  (1882) 
of  the  developmental  history  of  Phoronis  (9),  together 
with  other  increase  of  knowledge^  has  now,  howeyer,  estab- 
lished the  eqndusion  thatf  the  agreement  of  structure 
supposed  to  obtain  between  Polysoa  and  true  Mollusca  is 
delusive ;  and  accordingly  they,  tc^ther  with  the  Brachi- 
opoda, have  to  be  removed  from  Sie  Molluscan  phylum. 
Further  detaik  in  regard  to  this,  the  last  revolution  in  Mol- 
luscan classification,  will  be  found  in  the  artide  Polyzoa. 

As  thus  finally  purified  by  successive  advances  of  em- 
bryological  researdi,  the  HoDusca  are  reduced  to  the 
Cuvierian  dasses  of  Cephalopoda,  Pteropoda,  Gastropoda, 
sjid  Acephahu  Certain  modifications  in  the  disposition  of 
these  classes  are  naturally  enou^  rendered  neeessaiy  by 
the  vast  accumulation  of  knowledge  as  to  the  anatomy  and 
embryolpgy  of  the  forms  comprised  in  them  during  fifty 
years.  Foremost  amongst  those  who  have  within  that 
period  laboured  in  this  group  are  the  French  feoologisU 
Henri  Milne-Edwards  (80)  and  Lacaze  Duthievs  (81X  to 
the  latter  of  whom  we  owe  the  most  accurate  dissections 
and  beautiful  illustrations  of  a  number  of  different  types. 
To  K5lliker  (88),  Gegenbaur  (83),  and  more  recently  Spengel 
(84X  amount  German  anatomists,  we  are  indebted  for 
epodi-making  researches  of  the  lame  kind.  In  England, 
Owen's  anatomy  of  the  Pearly  Nautilus  (10),  Huxley's  die- 
cussien  of  the  general  morpiiology  of  tiie  MoUusca  (UX 
and  Lankester's  embryological  investigations  (18)^  have 
aided  in  advancing  our  knowledge  of  the  group.  Ti^d 
remarkable  works  of  a  systematic  character  dealing  with 
the  Mollusca  deserve  mention  here — the  ManucU  of  the 
Mollutea  by  the  Ute  Dr.  &  P.  Woodward,  a  model  of  dear 
systematio  exposition,  and  the  exhaustive  treatise  on  the 
Malacosoa  or  n  dchtldere  by  the  late  Professw  Kefentein 
of  Gdttingen,  published  as  part  of  Bronn's  Clasten  wtd 
Ordnungo^  de9  Tkier-lUidkt.  The  latter  work  is  the  most 
completely  illustrated  and  most  exhaustive  survey  of  exist- 
ing knowledge  of  a  large  division  of  the  animal  kingdom 
which  has  ever  been  produced,  and,  whilst  forming  a  monu- 
ment to  its  lamented  author,  places  the  student  of  -  Mol- 
luscan morphology  in  a  peculiarly  favourable' positiojo. 
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Ckutm  of  the  McUuaoa, — ^The  daaMs  jcA  the  MoUnaoa 
wklch  wo  reoogniie  are  as  f oIIowb  : — 
Phyliun  MoLLxnoA. 
BaAHOH  A.— OloMophflra.  Braitoh  ]|.— Upooephala 

(-AMphala,  Ou/vitr), 

C9m8  1.— Oabtropoda.  GU«  1.— Lambllibkakobia 

Br.  a. — ItopUura.  (Syn.  Conohifem). 

^Eampto  —  Chiton,    Keo-  JSxampiM—OjMtn,  Hiuael, 

menia.  CUxn,  Ck)ckl«. 

Br.  h. — Anitopieura. 
JBaiinjp/««— Limpet,  Whelk, 
Bnail,  Slug. 

Cleee  2.— Soaphopoda. 
BxatnpU — Tobth-ibell 

CUas  S.— CKPHAL0FOi>A 

fir.  a. — PUropoda, 

.SxamoZM— Hyalna,    Pnea- 
moaermon. 
Br.  h. — Siphonopoda. 
JmmpUa —  avxlnlaai  Cut- 
tles, foulp. 
General  Charaetert  of  the  Mollusea, — The  fonns  com- 
prised  in  the  above  groapSi  idiilst  exhibiting  an  extreme 
range  of  variety  in  shape^  as  may  be  seen  on  comparing 
an  Oyster,  a  Cattle-fish,  uid  a  Searslug  such  as  Doris; 
whilst  adapted, -sdme  to  life  on  diy  kuad,  others  to  the 
depths  of  the  sea^  others  to  rushing  streams ;  whilst  capable^ 
some  of  swimnjing^  others  of  borrowing,  crawling  or  jump- 
ing^ some,  on  the  other  hand,  fixed  and  immobile;  some 
amongst  the  most  formidable  of  camiyores,  others  feed- 
ing'on  yegetable  mod,  or  on  the  minutept  of  mieroe^pio 
org^uiisms — ^yei  all  agree  in  possessing  in  common  a  Teiy 
considerable  number  of  stractoral  details  which  are  not 
possessed  in  common  by  any  other  animak. 

^Klie  stmctural  features  which  the  Mollusca  do  possess 
in  common  with  other  animals  belonging  to  other  great 
phyla  of  the  animal  kingdom  are  those  characteristic  of 
the  Coalom^ta,  one  of  the  two  great  grades  ^the  other  and 
lolrer  being  that  of  the  Coelentera)  into  which  the  higher 
animals  or  Enterosoa  as  distingnished  from  the  Protozoa, 
are  divided  (IS).  The  Enterosoa  all  commence  their  indivi- 
dual existence  as  a  single  cell  or  plastid,  which  multiplies 
itself  by  transyerse  diyision.  Unlike  the  cells  of  the  pfoto- 
soa^theseembryonic  cells  of  the  Enterosoa  do  not  remain  each 
like  its  neighbour  and  capable  of  independent  life,  but  pro- 
ceed to  arrange  themselves  in  two  layers,  taking  the  form 
of  a  sac.  The  cavity  of  the  two-cell-layered  aao  or  Diblas- 
tnla  thus  f corned  is  the  primitive  gut  or  asch-xntsbon. 
In  the  Ccelentera,  whatever  subsequent  changes  of  shape 
the  little  sac  may  undergo  as  it  grows  up  to  be  Polyp  or 
Jelly-fish,  the  original  arch-enteron  remains  as  the  one 
cavity  pervading  tSl  regions  of  the  body.  In  the  Coelomata 
the  arch-enteron  becomes  in  the  course  of  development 
divided  into  two  totally  distinct  cavities  shut  off  horn  one 
another — an  axial  cavity,  the  KXT-sinx£oir,  which  retains 
the  function  of  a  digestive  gut ;  and  a  peri-axial  cavity, 
the  0(ELOX  or  body-cavity,  which  is  essentially  the  blood- 
apace,  and  receives  the  nutritive  products  of  digestion  a^d 
Uie  waste  products  of  tiasueK^hemge  by  osmosis.  The 
Mollusca  agree  in  being  Coelomate  with  the  phyla  Yerte- 
brata,  Platyhelmia  (Flat-worms),  Echinoderma,  Appendicu- 
lata  (Insects,  Binged-worms,  &c.X.and  other8,-^in  fact, 
with  all  the  Enterosoa  except  the  Sponges,  Corals,  Polyps, 
and  Medusd. 

In  common  with  all  other  Coelomata,  the  HoUusoa^ 
are  at  one  period  of  life  possessed  of  a  PBoeroionic 
or  region  in  front  of  the  mouth,  which  ia  the  essential 
portion  of  the  "  head,"  and  is  connected  with  the  property 
of  forward  locomotion  in  a  definite  direction  and  the  steady 
carriage  of  the  body  (as  opposed  to  rotation  of  the  body 
o|i  its  long  axis).  As  a  result,  the  GoB]omata,.«aut  with 
thcud  the  Hollusca,  present  (in  the  first  iAstance)  the.general 


conditioa  of  body  known  as  "Bilatibal  btioiitey^  iShe 
dotsal  is  differentiated  from  the  yentral  surface,  wlriLrt  a. 
right  and  a  left  side  similar  to,  or  rather  ihe  complements 
of,  pne  another  are  permanently  establiBhed.  In  common^ 
with  all  other  Ccelomata,  the  Mollusca  have  the  month  aoad- 
first  part  of  the  alimentary  canal,  which  leads  into  the 
met-enteron  formed  by  a  special  invaginal^ion  of  the  jointer 
layer  of  the  primitive  body-wall,  not  to  be  confounded  with 
that  which  often,  but  not  always,  accompanies  th^  ante- 
cedent  formation  of  the  arch-enteron;  Uiis  ijQvagination 
is  termed  the  sroMODjnnc.  Similarly,  an  anal  &pert\ire  is 
formed  in  connexion  with  a  special  invagination  which 
meets  the  hinder  part  of  the-  met-enteron,  and  is  termed 

the  FSOOTOD.XU]i. 

In  cobunon  witk  many  (if  not  all)  CcBlomata,  the'  Mol- 
lusca are  provided  with  at  least  one  pcur  of  tube-like  organs, 
which  open  each  by  one  end  into  the  coelom  or  body  cavity, 
and  by  the  other  end  to  the  exterior,  usually  in  the  neigh- 
bourhood of  the  anus.     These  are  the  jbtzphbidia. 

like  all  other  Coalonflita^  the  Mollusca  are  also  provided 
with  special  groups  of  cells  forming  usually  paired  or  median 
growths  upon  the  walls  of  the  coelomio  cavity,  the  cells 
being  speoodly  possessed  of  reproductive  power,  and  dif- 
ferentiated as  egg-cells  and  sperm-oells.  These  are  the 
GONADS.  As  H  other  Coelomata,  the  cells  of  the  gonads 
may  escape  to  the  exterior  in  one  of  two  ways^-either 
througltf  the  nephridia,  or,  on  the  other  hand,  by  special 
apertures. 

As  in  all  other  Coplomata,  the  cells,  which  build  up 
reflpectively  the  primary  outer  layer  of  the  body,  the 
lining  layer  of  the  met-enteron,  and  the  lining  layer  of  the 
coDlom,  are  multiplied  and  differentiated  in  a  variety  of 
ways  in  the  course  of  growth  from  the  early  embryonic 
condition.  Tibsxtbb  are  formed  by  the  adhesion  of  a  num- 
ber of  similarly  modified  cells  in  definite  tracts.  As  in  all 
Coelomata,  there  is  a  considerable  variety  of  tissues  char- 
acterised by,  and  <iifferent]ated  in  relation  to,  particular 
physiological  activities  of  the  organism.  Not  only  the 
Coslomata  but  also  many  CoBlentera  show,  in  addition  to 
the*  XFITHXLZA  (the  name  given  to  tissue  which  bounds  a 
free  surface,  whether  it  be  that  of  the  outer  body-wall,  of 
the  gqt,  or  of  a  blood-space),  also  deeper  lying  tissues, 
of  whidi  the  first  to  appear  is  icubculab  tissue,  and  the 
second  itzbtous  tissue. 

The  epithelia  are  active  in  throwiD^f  off  their  constituent 
oells  (blood-corpuscles  from  the  wall  of  the  coslom),  or  in 
producing  secretions  (glands  of  body-wall  and  of  gut),  or 
in  forming  homy  or  calcareous  plates,  spines,  and  pro- 
cesses, known  as  outiculab  pkoduots  (shells  and  bristles 
of  the  body-wall,  teeth  of  the  tongue,  gizzard,  &c), 

-In  the  Molluspa,  as  in  all  other  Coelomata,  in  correspond- 
ence with  the  primary  bilateral  symmetry  and  in  relation 
to  the  special  mechanical  conditions  of  the  proetomiuxn, 
the  nervous  tissue  which  is  in  Coelentera,  and  even  in  Fla't- 
wonns,  diffused  over  the  whole  body  in  networks,  tends 
to  concentrate  in  paired  lateral  tracts,  having  a  special 
enUrgement  in  the  prostomium.  The  earlier  plexif9nn 
anangement  is  retaiued  in  the  nervous  tissue  of  the  walla 
of  the  alimentary  canal  of  many  Coelomata^  whilst  a  con- 
ceAtration  to  f omt  larflje  nerve-masses  (oANGUAi  to  which 
numerous  afferent  and  efferent  fibres  are  attached,  affects 
the  nervous-tissue  of  the  body-waU. 

In  all  Obeloxhata,  jnclnding  Mollusca,  muscplar  tissue  is 
devebped  in  two  cliief  layers^  one  subjacent  to  the  deric  or 
outw  epithelium  (boxatio  musoxtlatubb),  and  a  isec6nd  mff 
rounding  the  alimentary  c^nal  (sFLAKOH2ao  ttuscuLATUKs). 
Thus,  primarily,  in  Coelomata  the  body  hasHhe  character  of 
two  muscular  sacs  or  tubes,  placed  one  within  the  other 
and  separated  from,  one  another  .'by  the , ooelomic  space. 
The  sociatic  musculature  is  the  nicf^  oopioutf  and  develops 
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very  generally  an  outer  circular  layer  (t.0.,  a  layer  in  wHch 
the  mnacular  fibres  run  in  a  dii^ction  transyerse  to  the 
long  azi^  of  the  body)  and  a  deeper  longitudinal  layer ; 
to  theeer  oblique  and  radiating  fibres  may  be  added.  The 
splanchnic  musculature,- though  more  delicate,  exhibits  a 
circular  layer  nearer  the  enteric  epithelium,  and  a  longi- 
tudinal layer  nearer  the  coBlomio  surface. 

In  Goelomata  and  in  many  Coalentera  there  are  found 
distributed  {)etween  the  tracts  of  muscular  tissue^  bounding 
them^  and  giving  strength  and  consistency  also  to  the  walls 
of  the  body,  of  the  alimentary  canal,  of  the  coelom,  and  of 
the  yarious  organs  and  tissue-masses  (such  as  nerre-centres, 
gonads,  &c.)  connected  with  these,  tracts  of  tissue  the 
function  of  which. is  skeletal.  The  bk^lxtal  Tissnz  of 
MolltuK^  in  common  with  that  of  other  Coelomata,  exhibits 
a  wide  range  of  minute  structure,  and  is  of  differing  density 
in  yarious  parts ;  it  may  be  fibrous,  membranous,  or  carti- 
laginous. The  Mollusca,  in  common  with  the  other  Ocelo- 
mata,  exhibit  a  remarkable  kind  of  association  between  the 
various  forms  of  skeletal  tissue  and  the  epitheliimi  which 
lines  the  coelomic  cavity.  The  coelomio  cavity  contains  a 
liquid  which  ia  albuminous  in  chemical  composition  ^bloo]>- 
LYMPH  or  hjbmoltkph),  and  into  this  Hquid  cells  are  shed 
from  the  coelomic  epithelium.  They  float  therein  and  are 
known  as  blood  oobpusclss  or  lthph  oobpuboolbb.  The 
coelomic  space  with  its  contained  hsmolymph  is  not  usually 
in  Ooelomata,  and  is  not  jn  Mollusca,  a  simple  even-walled 
cavity,  but  is  broken  up  into  numerous  passages  and  re- 
cesses by  the  outgrowths,  both  of  the  alimentary  canal  and 
of  its  own  walls.  By  tlxe  adhesion  of  its  ojJpoeite  walls, 
and  by  an  irregularity  in  the  process  of  increase^of  its  area 
during  growth,  the  coelom  becomes  to  a  very  large  extent  a 
spongy  S3r8tem  of  iaterconimiunicating  laoukji  or  irregular 
spaces,  filled  with  the  coelomic  fluid.  At  the  same  time;  the 
coelomio  space  has  a  tendency  to  push  its  way  in  the  form  of 
narrow  canals  and  sinuses  between  the  layers  of  skeletal  tissue, 
and  thus  to  permeate  together  with  tiie  skeletal  tissue  in 
the  form  of  a  spongy,  or  it  may  be  a  tubular,  network  all 
the  apparently  solid  portion^  of  the  animal  body.  This 
association  of  the  nutritive,  and  skeletal  functions  is  accom- 
panied by  a  complete  identity  of  the  tissues  concerned  in 
these  functions.  -Hot  only  Ib  there  complete  gn^iation 
from'  one  variety  of  skeletal  tissue  to  another  (e,ff,,  from 
membranous  to  fibrous,. and  from  fibrous  to  cartilaginous) 
even  in  respect  of  the  form  of  the  ceUs  and  their  intercellular 
substance,  but  the  coelomic  epithelium,  and  oonsequentiy 
the  hsmolymph.  with  its  fioating  corpuscles  derived  from 
that  .epithelium,  is  brought  into  the  same  continuity.  .  The 
skeletal  and  blood-containing  and  -producing  tissues  in  fact 
form  one  widely-varying  but  continuous  whole^  which  may 
be  called  the  skzueto-tbophio  ststev  or  nssxTxa. 

In  many  Ooelomata  not  only  do  the  skeletal  tissues 
allow  the  coelomic  space  Nrith  its  fluid  and  corpuscles  to 
penetrate  between  tiieir  'layers,  but  a  special  mode  of 
extension  of  that  space  is  found,  which  consists  in  the 
hollowing  out  of  the  solid  substance  of  elongated  cells 
having  the  form  of  fibres,  which  thus  become  tubular, 
and,  admitting  the  jiutritive  fluid,  serve  as  channels  for . 
its  distribution.  These  are  "  capillary  vessels,**  and  it  has 
yet  to  be  shown  thAt  such  are  foiined  in  the  Mollusca. 
Larger  vessels,  however,  concerned  in  guiding  the  move-^ 
ment  of  the  coelomio  fluid  in  special  directions  are  very 
usually  developed  in  the  Mollusca,  as  in  other  Ooelomata, 
by  the  growth  of  skeletal  tissue  around  what  are  at  first 
ill-defined  extensions  of  the  coelomio  space.  In  this  way 
a  portion  of  the  coelomic  space  becomes  converted  into 
vessels,  whilst  a  large  part  remains  with  irregular  walls' 
extending  in  every  direction  between  the  skeletal  tissues 
and  freely  communicating  with  the  system  of  vessels.  As 
in  many  other  CoBbmatis  muscular  tissue  grows  aioDad 


the  largest  vesseTformed  from  iihe  primitive  ocelom,  which 
thus  becomes  a  contractile -organ  for  propelling  the  blood- 
lymph  fluid.  This  **  hxabt  ''  has  in  Mollusca,  as  in  most 
other  Ooelomata  in  which  it  is  developed,  a  dorsal  positioo. 
A  communication  of  the  blood-lymph 'iipace  with  the 
exterior  by  means  of  a  pore  situated  in  the  foot  or  elw- 
where  has  been  very  generally  asserted  to  be  duCracteristic 
of  Mollusca.  It  has  been  maintained  that  water  is  intro- 
duced by  such  a  pore  into  the  blood,  or  admitted  into  a 
special  series  of  water-vessels.  It  has  also  been  asserted 
that  the  blood-fluid  is  expelled  by  the  Mollusca  frono^  these 
same  pores.  Recent  investigation  (14)  has,  howerer,  made 
it  probable  that  the  pores  are  the  pores  of  secreting  glands, 
and  do  not  lead  into  the  vascular  system.  There  is^  it  there- 
fore appears,  no  admission  or  expulsion  of  water  throud^ 
such  pores  in  connexion  with  the  blood,  althougih  in  soiqa 
other  Ooelomata  it  is  established  that  prater  is  taken  into 
the  coelomic  space  through  a  pore  (Echinoderms),  whilst  in 
some  others  there  is  no  doubt  that  the  coelomic  haemolymph 
is  occasionally  discharged  in  quantity  through  por^  of  d^- 
nite  size  and  character  (Earthworm,  Ac). 

*We  have  thus  seen  that  the  Mollusca  possess,  inoommon 
with  the  other  Ooelomata — 1,  a  body  composed  of  a  vast 
nttmber  0/  ceUs  or  plastids,  arranged  so  as  to  form  a  sae- 
like  body-willf  and  within  that  a  second  sac,  the  ntet-eiUenm, 
the  wall  of  which  is  separated  from  the  fint  by  a  tofiom  or 
blood-lymph  space ;  2,  a  stontodmum  and  a  prododmum ; 
3,  a  proeiomitan,  together  with  a  differentiated  dorwcU  and 
ventral  surface^  and  oonsequentiy  ri^ht  and  left  nda^  §.<., 
bilateral  symmetry;  4,  a  pair  of  nephridia;  5,  ponadt 
developed  on  the  waJl  of  the  coelom ;  .6,  derie  epithelium 
(producing  homy  and  calcareous  deposits  on  its  surface), 
erUerie  epithelium,  and  eodomie  epithelium;  7,  laterally 
paired  masses  of  nerve4istue,  especiaUy  large  in  the  pro- 
stomial  region  (nerve-centretf  or  ganglia);  8,  mut^ilar 
Htaue,  forming  a  iofmz^  tunic  and  a  iplanchnio  tunic ;  9, 
ekdeto-irophte  tiuuei,  oonsiBting  of  membranous,' fibrous,  and 
cartilaginous  nqipotiing  Hteuet,  and  of  bloodveMeU  and  the 
walls  of  bhod-apaceif  the  codonUe  epithelium,  and  the  liquid 
tissue  known  as  hsmolymph  (commonly  blood). 

Sekematie  J/btf««e.— Starting  from  tlus  basis  of  structmal 
features  conunon  to  them  and  the  rest  of  the  Ooelomata, 
we  may  now  point  out  what  are  the  peculiar  developments 
of  structure  which  characterise  the  Mollusca  and  lead  to 
the  inference  that  they  are  members  of  one  peculiar  branch 
or  phylimi  of  the  animal  pedigree.    In  attempting  thus  to 
set  forth  the  dominating  structural  attributes  of  a  great 
group  of  organisms  it  is  not  possible  to  make  use  of  arbi- 
trary definitions.     Of  Mollusca,  as  of  other  great  phyla,  it 
is  not  possible  categorically  to  enunciate  a  series  of  stme- 
tural  peculiarities  which  inll  be  found  to  be  true  in  refer- 
ence to  every  member  of  4he  group.     We  have  to  temember 
that  the  process  of  adaptation  in  the  course  of  long  ages 
of  development  has  removed  in  some  cases  one,  in  other 
cases  anotiier,  of  the  original  features  characteristic  of  the 
ancestors  from*  which  the  whole  group  may  be  supposed  to 
have  taken  ori^n,  and  that  it  is  possible  (and  actually  is 
realised  in  fact)'  that  some  organisms  may  have  lost  all  the 
primary  characteristics  of  Molluscan  organiaition,  and  yet 
be  beyond  all  doubt  definitely  stamped  as  Mollusca  hy 
the  retention  of  some  aecondarg  characteristie  which  ii  sf> 
peculiar  as  to  prove  their  relationship  with  other  Mollusca. 
An  example  in  point  is  found  in  the  curious  fish-like  fom 
Phyllirho€  (fig.  58),  which  has  none  of  the  primary  chs^ 
acteristics  of  a  Mollusc,  and  yet  is  indisputably  proved  to 
belong  to  the  Molluscan  phylum  by  posseuing  the  peeohsr 
and  elaborate  lingual  apparatus  present  in  one  branch  of 
the  phylum,  the'Glossophora. 

In  order  to  exhibit  concisely  the  peculiarities  of  orgsiu- 
JBatico  which  characteriie  tlie  MoUuiol  we 'find  it  moit 
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tonyenient  to  conslract  a  sebemfttie  MoIIobc,  wluoh  shall 
possess  in  an  nnexaggerated  fonn  .the  virions  structural 
arrangements  which  are  more  or  less  specialised,  exagger- 
ated, or  eyen  suppressed  in  particular  members  of  the  group. 
Such  a  schematic  Mollusc  is  not  to  be  regarded  as  an  arche- 


Pra.  ^.— BoheiiMtlo  Mollnae.    A.  Donal  upect    _.  , 

hMit,  pnteudiam,  gonads,  and  nephrklia  shown  in  position. 


B.  yentnd  Mpeet    C  Hm 
D.  Thensrroas 


th«  render  is  requested  to  note  that  the  eord  passing  bankwards 
g.v$  lies  beneath,  and  does  not  in  anv  way  unite  with  the  eosd  whieh 
IS  from  g.ab  to  g.pL    E.  Diagram  In  which  the  body-wall  is  repreacntcKl 


as  ent  in  the  median  antero-poetorior  plane,  so  as  to  show  ofoans  in  poaitioii, 
—the  Bhen-sac  is  seen  in  section,  bot  tiie  sheU  }a  omitted. 

Letters  in  aU  the  flgnres  as  follows :— a,  oephallo  tentacle ;  h.  head;  &  edge 
of  the  manUe-sklrt  or  Umboi  pallialis ;  <L  dotted  line  indicating  the  line  of 
orl|rin  of  the  free  mantle-skirt  from  the  sides  of  the  Tisoeral  hump ;  $.  outline 
of  the  foot  seen  through  the  mantle-skirt  in  A.  which  is  supposed  to  be  trans* 
parent,  allowing  the  position  of  this  and  of  the  Tarlous  parts  A,  i,  k,  I,  «»,  to 
be  seen  through  its  substance ;  /,  edge  of  the  shell-follfele ;  g,  the  shell :  JL 
the  osphradinm,  paired  (Bpcngel's  olactoiy  ocgan) ;  i,  the  otenidium,  paired 
(gill-plume) ;  k,  aperture  of  the  gonad,  paired ;  I,  aperture  of  one  of  the  two 
nephrldia ;  «»,  anus ;  «,  posterior  region  of  the  foot  reaching  Ikrther  back 
than  the  mass  of  risceim  (dorsal  hump)  whieh  it  carries ;  o,  mouth ;  p,  plantar 
surfkee  of  the  foot ;  a,  cut  edge  of  ttie  body-wall  of  the  dorsal  reoion ;  r, 
ecelomic  space  (blood-lymph  space  or  body-caTltyX  mostly  occupied  By  lirer. 
but  to  some  extend  retained  as  blood-channels  and  lacuna;  «,  pericardial 
earity ;  L  gonad  (orary  or  spermanrX  paired ;  «,  nephridlum,  paired ;  «,  ren- 
triele  of  the  heart  reoeiring  the  right  and  the  left  auricles  at  its  sidei 
sending  off  anteriorly  a  large  ▼eecel,  posteriorly  a  small  one ;  w,  the  cei 
eye,  paired ;  m,  dotted  ring  to  show  the  position  occupied  by  the  oesopl 
in  relation  to  the  nerro  ganglia  and  cords ;  y,  the  otocyst,  paired ;  «.<,  ««« 
digestiTs  gland  (so-caUed  "liver"!  of  the  left  side ;  «.«,  duct  of  the  dioestiTs 
^and  of  ue  right  side ;  g.e,  cereoral  ganglion  united  by  .the  cerebral  com- 
missure to  its  rellow ;  g.pl,  pleural  ganguon  united  by  ttie  cerebro-pleural 
conneetiT*  to  the  oeitbral  ganglion,  and  by  the  pleuro-pedal  coonectiTe  to 
the  pedal  ganglion ;  g.jte^  the  pedal  ganglion  united  to  its  fellow  by  the  pedal 
eommissure— ue  two  M^ding  off  posteriorly  the  long  ladder-like  pair  of  pedal 
nenres ;  g.v,  the  visceral  ganglion  (of  the  left  side)  united  by  the  visceral 
loop  or  commissural  to  the  similar  ganglion  on  the  right  side,  and  by  the 
▼iscero-pleural  connective  to  the  plenralganglion :  g.ab,  abdominal  ganglion 
developed  on  the  course  of  the  Tisoeral  loop ;  g.olf,  olfactory  ganglion  placed 
near  the  osphradlnm  on  a  nerve  taking  lis  ori^  from  the  visceral  ganglion.. 

type,  in  the  sense  which  has  been  attributed  to  that  word, 
nor  as  the  embodiment  of  an  idea  present  to  a  creating  mind, 
nor  even  as  an  epitome  of  developmental  laws.  Were  know- 
ledge sufficient,  we  should  wish  to  make  this  schematic 


Mollusc  the  representation  of  the  actual  Molluscan  ancestor 
from  which  the  various  living  forms  have  sprung.  To  defi- 
nitely claim  for  our  schematic  form  any  such  significance 
in  the  present  state  of  knowledge  would  be  premature, 
but  it  may  be  taken  as  more  or  less  coinciding  with  what 
we  are  justified,  under  present  conditions,  in  picturing  to 
ourselves  as  the  original  Mollusc  or  archi-Mollusc  (more 
correctly  Archimalakion)  After  describing  this  schematic 
form,  we  shall  proceed  to  show  how  far  it  is  realized  or 
justified  in  each  class  and  order  of  Mollusca  successively. 

The  schematic  Mollusc  (fig.  1,  A  to  £)  is  oblong  in 
shapes  bilaterally  symmetrioU,  with  strongly  differentiated 
dorsal  and  ventoal  surface,  and  has  a  well-marked  head, 
coniristing  of  the  prostomiimi  (6)  and  the  region  imme- 
diately behind  the  mouth.  Upon  the  head  we  place  a 
pair  of  short  gephalio  TXNTACLn  (a).  The  mouth  is 
placed  in  the  median  line  anteriorly,  and  is  overhung  by 
the  prostomiimi  (6,  o) ;  the  anm  is  placed  in  the  median 
line  posteriorly,  well  raised  on  the  dorsal  surface  (A,  m). 
The  apertures  of  a  pair  of  nkphudla.  are  seen  in  the 
neighbourhood  of  the  anus  right  and. left  (A,  I),  Kear 
the  nephridial  apertures^  and  in  front  of  them,  ri^t  and 
left,  are  the  pair  of  apertures  (k)  appropriate  to  the  ducts 
of  Uie  GONADS  (generative  pores). 

The  most  permanent  and  distinctive  Molluscan  organ 
is  the  rooT  (Podium).  This  is  formed  by  an  excessive 
development  of  the  somatic  musculature  along  the  ventral 
sur&c^  distinctly  ceasing  at  the  region  of  the  head,  below 
which  it  suddenly  projects  as  a  powerful  muscular  mass 
(B,  p ;  £,  jt>).  It  may  be  compared,  and  is  probably  genetio- 
aUy  identical,  with  the  muscular  ventral  surface  of  the 
Flanarians  and  with  the  suckers  of  Trematoda,  but  is  more 
extensively  developed  than  are  those  corresponding  struc- 
tures. The  muscular  tissue  of  the  foot,  and  of  all  othei 
parts  of  the  body  of  all  MoUusca,  is  cellular  and  imstriated, 
as  distingiushed  from  the  composite  muscular  fibre  (con- 
sisting (tf  cell-fusions  instead  of  separable  *  cells) .  which 
occurs  in  Arthropoda  and  in  Yertebrata,  and  which 'has 
the  further  distinction  of  being  composed  of  alternating 
bands  of  substance  of  differing  refractive  power  (hence 
"striated").  The  appearance  of  cross  striation  seen  in 
the  muscular  ,cells  of  some  Molluscs  (odontophore  of 
Haliotis,  Patella,  &c,)  requires  further  investigation.  It 
is  by  no  means  altogether  the  same  thing  as  the  mark- 
ing characteristic  of  striated  muscular  fibre. 

Contrasting  with  the  ventral  foot  Ib  the  thin -walled 
dorsal  region  of  the  body,  which  may  be  termed  the  anti- 
podial  region.  This  thin-walled  region  is  formed  by  soft 
viscera  covered  in  by  the  comparatively  delicate  and  non- 
muscular  body-wall  (fig.  1,  E).  As  the  ventral  foot  is 
clearly  separate  from  the  projecting  head,  so  is  this  dorsal 
region,  and  it  is  conveniently  spoken  of  as  the  viscekal 
HX7HP  or  "  dome  "  (cupola).  Protecting  the  visceral  dome 
is  a  SHILL  (conchylium)  consisting  of  a  homy  basis  impreg- 
nated with  carbonate  of  lime,^  and  secreted  by  the  deric 
epithelium  of  this  region  of  the  body  (g).  The  shell 
in  our  schematic  Mollusc  is  single,  cap-shaped,  and  sym- 
metrical. It  does  not  b'e  entirely  naked  upon  the  surface 
of  the  visceral  dome,  but  is  embedded  all  round  its  margin, 
to  a  large  extent  in  the  body-wall.  L;  fact,  the  integu- 
ment of  the  visceral  dome  forms  an  open  flattened  sac 
in  which  the  shell  lies.  This  is  the  primary  shell- 
sac,  or  FOLLICLE  (A  and  E,  /).  The  wall  of  the  body  pro- 
jects all  round  the  visceral  dome  in  the  form  of  a  flap  or 
skirt,  so  as  to  overhang  and  conceal  to  some  extent  the 
head  and  the  sides  of  the  foot.     This  skirt,  really  an  out- 


^  As  to  the  minute  structure  of  the  shell  in  Tariou;;  classes, .  sea 
Carpekter's  article  "  Shell "  in  the  Cj^clop.  o/Anat.  and  Phynol.  The 
limits  of  oar  space  do  not  permit  us  to  deid  ^itU  this  or  other  histo<. 
l(^cal  topics. 
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growth' of  the  dorsAl  body-wall,  u  called  the  mantle-flaf 

Slimbiw  pallialiB),  or  more  shortlj  the  mantlb  or  FALLnTK 
r).  The  space  between  the  overhapging  mantle-flap  and  the 
sides  and  neck  of  the  animal  which  it  overhangs  .ia  called 
the  SUB-PALLUL  8PACI  OF  CHAMBER.  Pqstcriorly  in  this 
space  are  placed  the. anus  and  the  pair  of  nepliridial  tiper- 
tm-et  (see  fig.  1,  £). 

The  deyelopment  of  the  mantle^kirt  and  its.sab-pallial 
space  appears  to  haye  a  causal  jrelation,  in  the  way  o£  pro^ 
tection,  to  a  pair  of  .processes  of  the  body-wall  which 
spring;^  one  on  Uie  right  and  onb  on  the  left^  from  the  sides' 
of  the.  body,  nearer  the  aniis  than  the  mouth,  apd  .'are 
concealed. by  the  mantle-flap  to  some  ex1;ent  f A,'  B,  t). 
These  processes  have  an  axis  -in  which  are  two  blood-Yeaseb, 
and  are  beset  with  two  rows  of  flattened  filaments,  like  the 
teeth  of  a  comb  ii^  double  series.  These  are  the  arssTtoA 
or  gill-combs.  T7sually,.'as  will  be  seen  in  the  sequel,  they 
play  the  part  of  gills,  but  since  in  many  Molluscs*  (Lsjnelli- 
branchs)  their  function  is  not  mainly  respiratory^  and  since 
also  other  completely-formiBd  gills  are  deyelo{>ed  as  special 
organs  in  some  MoUusca  to  the  ezcltvsion^  of  these  pro- 
cesses, it  is  wel}:  not  to  .speak  of  them  simply  as  *' j^ills^'  or 
V  branohin,"  bul^  to  give  them  a  non-physiologic^  name 
such  'as  that  here  proposed.  Near  the  baise  of  the  stem  of' 
each  ct^nidiiim  .is  a  patch  of  the'  epithelium  of  the  body- 
wall,  peculiarly  modified  and  supplied  ^th  a  special  n^rre' 
and  ganglion.  •  This  is  Spengel's.  olfactory  organ,  which 
tests  the  respiratory  fluid,  and  is  persistent  yi  its  position* 
and  nerve -supply  throughout  the  group  MoUusca^.  We 
propose  to  call  it  the  osPHBAbitnc. 

Passing'  now  *  to,  the  internal  organs,  our  schematic 
Mollusc  is  found  to; possess  an-  alimsntabt  canal, ^hich 
passes  from  mouth  to  anus,  in  the  middle  line,  leaving 
between  it'  and  the  muscular  body-wall  a  more  or  lees 
spongy,  in  parts  a  spacious,  cceloh.  The  stomqdsmm  is 
large  and  muscular,  the  proctodmum  short;  the  bulk  .of 
the  alimratary  canal  is  therefore  developed  from  the  met- 
ente^on  or  temnant  of  the  arch-enteron  after  the  ccelom 
has  been  pinched  off- from.  it..  A  paired  outgrowth  of  the 
met-enteron  forms  the  glandular  diverticulum' known  as 
the  digestive  gland  or  (commonly)  liver  (E,  ig,  it), 

Dorsally  to  the  alimentary  tract  the  ooelom  is  i^)aciou8. 
.The  space  (C,  X  ')  ^  termed  the  ferica|1]>it7x,  since  it  is 
traversed  by  Ibi  vessel-  running  fore  and  aft  in  the  median ' 
line,  wluch  has  contractile  muscular  walls  and  serves  as  a 
heart  to  propel,  the  coelomic  blood-fluid.  This  pericardial 
space,  although  apparently  deriyed  from  the  original  coelom. 
is  'not  in  communication  with  the  other  spaces  and  bloodr 
.vessels  derived  f ronl  the  ocslom ;  it  never  (or  perhaps  in  a 
very  few  instances)  contains  in  the  adult  the  Molluscan  blood 
or  hsmolymph,  and  is  always  in  free  communication  with 
the'  exterior  iJlirough'^  the  tubes  called  nephridia  (renal 
organs).  The^EABT  receives  symmetrically  on  each  side, 
right  and  left^  H  dilated  vessel  bringing  aerated  blood  from 
the  ctenidia.  These  dilated  vessels  are  termed  the  aurielet 
of  the  hearty  -whilst  the  median  poi:tion  itself,  at  the  point 
where  these  vessels  join  it,  is  termed  the  ventricle  of  the 
kfort  (C,.v).  llie  vessel  passing  fore  and  aft  from  the 
ventricle  gives  off  a  few  trunks 'which  open  into  spaces 
of  ihe  ccelom,  the  so-called  lacun» ;  these  are  excavated  in . 
every  direction  between  the  viscera' and  the  various  bundles 
of  ubrous  and  muscular  tissue,  and  may  as&ume  more  or 
less  the  character  of  tube-like  vessels  with  definite  walls. 
Right  and  left  opening  intq  the  pericardial  'coslom  is  a 
eoUed  tub^  the  farther  extremity  of  which  opens  to  the 
exterior  by  the  side  of  the  anus.  These  two  tubes  (C,  u) 
are  the  symmetrically  disposed  nsphbidia  (renal  organs). 
Hie  -ooMADs  (ovaries  or  epenparies)  are  placed  in  the 
jnid-dorsal  region  of  the  otelom.  (C,'t),  and  have  tlieir  own 
apertures  in  the  immediate  neighbourhood  of  those  o£  the 


nephridia.  The  apfjrtores  are  paired  Tight  and  left,  and  so 
are  the  ducts  into  which  they  lead ;  but  at  pre^nt  we  have 
no  ground  for  determining  whether  the  gonad  itscU  was 
primarUy  in  MoUuscs  a  paired  organ  cr  a  inediMi  organ, 
nor  have  we  any  well-founded  conception  as  to  the  xiatore 
of  the  ducts  when,  present,  a?id  their  original  relationship 


Fro.  i..-CUnIdla  of-Tariooa  Voniuea  (origiiuIX  A.  Of  Cl^ttott:  JiU  i 
tiara* ;  «.k«.,  afferent  blood-TWMl :  ckv^  •ffere&t  Uood-VMMi ;  §X, 
aUjpalradUmeUii.  &  Of  ScpU:  UttmaslaA.  C  Of  FlMimlb;  tomn 
M  in  A.  D.  Of  Noeuk ;  rf,  podiion  of  uda  vltli  Uood-TMMla :  %  inav: 
h  and  e;  ontar  row  of  lamalli.  X.  Of  Falndina ;  <,  mtaatina  rananc  panUel 
irith  the  axia  of  tha  etanidiam  and  ending  in  the  anna  • :  br,  rowa  oreloacata 
■  eoneaponding  to  the  two  aeriea  of  lamalUa  of  i)ia  upper  flgqraa. 


to  the  gonads.  The  genital  ducts  of  some  organisms  are 
modified  nephridia,  but?  the  nature  of  thoee  of  Molluscs, 
of  Arthropoda,  of  Echinoderms^  of  Kematoidea,  -  and.  of 
eK>ihe  y ertebrata  has  yet  to  be  .^ucidated. . 

The  disposition  of  the  nerve-ceutres  is  highly  character- 
istic. There  are.  four  long  cords  composed  of  both  nerve- 
fibres  and  nerve-cells  whi<^  are  disposed  in  pairs,  two  right 
and  left  of,  the  pedal  area  or  foot,  two  more  dorsally  and 
tending  to  a' deeper  position  than  that  occupied  by  the 
pedal  cords,  so  as  to  lie  freely  within  the  ccelomic  space 
unattacheid.to  the  body-wall.    These  are  respectively  the 

PXi>AL  KXKYX-COBDS-and'the  YISCIKAL  KXBVS-COBDa.  •  The 

latter  meet  and  join  one  another  posteriorly. '  A. right  and 
l^t  (D,  g.v\  and  a  median  abdominal  (^.a6)  ganglion  are 
placed  on  these  cords,  .and  from  them  are  given  off  the 
osphradial  nerves  which  have  special  ganglia  (^.o{^'-  In  the 
region  of  the  prostomium  the  pedid  nerve-cords  are  enlaiged 
bcSbind  the  mouth,  forming'  the  pedal  ganglia  (g,pe\  and 
are  united  by  nerve-fibres  to  one  another'.  From  this  spot 
they  are  continued  forward  .into  tha  prostomium,  where 
they  enlarge  to  form  the  right  ai^d  left  cerebral  ganglia  (^,c\ 
yrhiok  are  united  to  one  another  by  nerve-fibres  in  front  oi 
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the  mouth,  jxxai  as  the.  pedal  ganglia  are  behind  it.  The 
right  and  left  pedal  ganglia  are  joined  by  transyene  oordi 
to  the  right  and  left  visceral  coids  respectively,  the  point 
of  union  being  markbd  on  either  oido  by  a  swelling  {y.pTJ- 
known  as  the  pleural  ganglion.  ThV  visceral  nerve^sord 
can  also  be  traced  up  *  on  each  sida  beyond  the-  pleural 
ganglion  to  the  cerebral  ganglion.  Thus  we  have  a 
dearly  complete  double  nerve-ring  formed  around  the  ceso- 
phagus  by  the  two  pairs  of  nerve-cordd  which  are  in  this 
region  drawn,  as  iV  were,  towards  each  other  and  away 
from  their  lateral  position  both  behihd  and  before  the 
stombdsal  invaginaldon.  Whilst  the  Swollen  parts  of  the 
nerve-tracts  Are  termed  ganglia^  the  •  connecting  cords 
are  conveniently,  distinguished  either .  as  connective  or  as 
commiasureB.  Commissures  .connect  two  ganglia  of  tl^e 
same  pair  We  .have  a  cerebral  coimmissure,  a-  pedal  com- 
missure and  a  visceral  commissure.  Connectives  connect 
ganglia  of  dissimilar  pairs,  and  we  speak  a&cordingly  of 
the  cerebro-pedal  connective,  the  cerebro-pleural'  con- 
nective, the  pleuro- pedal  connective,  and'  the  viscero- 
pleural  connective. 

An  ENTERIC  KXBY0U8  8T8TSX  fomung  a  plexus  OA  the 
•walls  of  the  alimentary  canal'  exists,  but  does  not  exhibit 
cords  and  ganglia  visible  to  the  naked  eye  except  in  the 
large  Dibranchiate  Cephalopods. 

I  Our  schematic  Mollusc  is  provided  with  certain  OBOAire 
07  sPECiJLL  SENSE.  Tactile  organs  occur  on  the  head  in  the 
form  of  short  cEphalig  tentacles  (a).    Deeply  placed  are 


Via.  Qp— OoTtlopnMiit  of  the  PQnd-Siutn,  Lfm%mu§  ttoffntdU  (after  Lftnlitittr, 
UV  de,  dinctlvs  oorptiaelM  (praaemliua  oatout  edW ;  ek,  an-enTelope 
er  fihorioa  •  or,  orml  ead  of  th«  U^atopore ;  r^  anal  and  of  tha  biaatopore. 
A.  Fonoation  of  the  DIblaatola  hj  tlie  InTacination  of  lai^ar  oeHa  into  the 
«rea  of  gmajler  eella  (optioal  aeetionl  &  View  of  the  ume  ipeeimon  tnm 
the  aarikce  of  inraginmttoa ;  the  amailer  ceSa  are  aeen  at  the  paripherx;  ^ 
dlTlsioB  they  wiU  mnltlply  and  extend  themaelTea  orer  the  totar  laifer  oeDa: 
O.  Fttllj-formed  Diblaatula,  anrfluse  riew  to  ahow  the  elopgated  form  of  tiie 
orifioe  of  Invagination  or  lilaatopore ;  ita  midd^  portion  eloeea  «p  and  eoiao 
oidea  with  the  region  of  the  foot :  the  tatremity,  «t,  ooincidM  with  the  month 
aad  atoraodflBwn,  the  eppoalte  extremitf,  r,  wiui  the  anna.  t>.  Optical  aeetUm 
of  aa  amlwTo  « little  older  than;  A...  &  BarCMe  rtew  of  the  wuao  ambiTO. 

a  pair  of  closed  vesicles  oontaming  each  a  calcareous  con- 
cretion and  acting  as  auditory  organs;  these  Are  known  as 
OCIOCY8T8  (D,  -y).  They  are  situated  behind  the  mouth 
in  the  ioremost  portion  of  the  foot.  At  the  base  of  each 
cephalic  tentacle  is  a  pigmented  eye-spot  -the  gefhalio 
EYE  (p,  vf).  The  ospHRADiuif  (h),  ot  peculiar*  patch  of 
olfactory  epithelium  at  the  base  of  the  ctenidium,  has- 
already  been  mentioned. 

To  the  scheme  thus  exhibited  of  the  posuble  organization 
of  the  ancestral  Mollusc  we  shall  now  add  a  sketch  of 
the  mode'in  .which  this  form  of  body  and  series  of  inteimal 
organs  are  developed  from  the  egg. 

He  egg-celt  of  MoUusca  it  either  free  from  food  material; 
"-*«  siniple  protoplasmio  corpuscle— or  charged,  with  food 


material  to  a  greater,  or  less -^extent.     Thoce 
appear  to  be  most  typical — that  is  to  say,  which 
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cases  wnich 
adhere  to  a 


Vio.'A— IMrelomneBt  oTthe  Fond-anafl.  Ltmnmu  itatfiMfia  (after  Laakeater, 
IQi    r,  dlraettre  cjarpnacle:  U.  Uaatopore;  ra,  cndodei 
'  e^  ectoderm  or  derle  oeu-larer ;  «,  Telnm ;  m,  mi 

Jk  pore  in  the  foot  (belongbg  to  the  pedal  elanu ./ ,  i^,  vu«  luwiu^ 
fimbna  paUialia ;  M,  the  ahell ;  I,  the  anb-palUal  apace,  hen  destined 


layw ;  e^  ectoderm  or  derle 
taelea;  A  pore  ia  the  foot  ( 
flan  or  fimbna  paUialia ;  ak.  th 
toiMoomatheiiia&    A.  fm 
original  egf-eeUnk  Btdertei 
iwlatf 


lerm  or  enteric  oeU 
«,  month ;  /  foot ;  t,  ten* 
~'-nd1);  mf.  the  mantle* 


,  original  enroll. 

'  t  the  two  eeU-layera 
1  older  fhaaB  or  Y.    O. 


r  from 


apace,  h< 
the  clea^ 


ivage  of  the 


a  Dildaatola  Bt^pCsee  flg.  SX 
F.  Troohoephere 


reanltinc  fl 
rtew  of  the  aanMb    01  i>i1 

two  eeU-lETera  and  the  Uaatopora.    D,  IL  F.  fraeh-_, 

fhaa  B  or  F.  O.  Three^qoarter  Tiew  of  a  piblaatala,  to  ahow 
the  orlfloe  of  inyaglBatfoa  of  the  endoderm  or  biaatopore,'  M.  H.  L>  VeUger 
■tage  kter  thaa  Di    (qompare  flg.  70  and  flg.  i;^***X 

procedure  whidi  was  probably  common  at  one  time  to  aL* 
thai  existing  MoUusca,  and  which  has  been  departed  fiom 

A  3  ^,-m^  C 


diviaion  which  alTecta  the  -egg-cell,  befon  it  ia  impnonaAed,  i 
reAiaa^  deatined  to  diaappear.  B.  One  of  the'two  smaller  spher 
to  the  larser  sphere.    O.  The  single  amaU  sphere  haa  dlrided  i 


Fia.  S.— Early  stagea  of  diTidon  of  Uia  flnrtllised  ejBg-ceU  in  ^omi  .wutahUis- 
(tfom*  Balfour,  after  BobretskyX  A  The  jeig-^l  haa  divided  into  two 
•phorea,  of  which  the  lower  conteina  more  fbod^terlal,  whiUt  the  upper  ia 
again  ineompletelj  diyided  into  two  amaUer  spheres. .  Best^g  on  the  divid- 
ing  ppper  sphere  ^re  the  eight-ehapedj"direetiTe  ooipuades,*  better  caUed 
1  oatcaat  cells  or  apoUaata."-  ainoe  they  are  the  reanlt  of  a  cell- 
"*"  -*--'-  '"^  ••  *  "  •  \t^  and  jure  mere 

pheres  ia  reunited 

_ — ^ _. ^ ^ Jed  i^to  two,  and 

the  reunited  maas  haa  divided  into  two,  of  which  one  is  oblong  and  practir 
cally  double^  aa  in  H,  D.Eaoh  of  the  four  aeffment-ceUs  g{v«i  rise  by  divl' 
don  to  a  small  pellucid  eel}.  >  B.  The  cap  of  small  cells  baa  Increased  In 
number  by  repeated  formation-  of  pellucid  cells  In  the  same  way,  and  by 
diviaion  or  those  flnt  tofoud.  Tha  cap  will  apread  over  and  enclose  the  torn. 
segment-cells,,  aa  in  flg.  t,  iL,  & 

only  ia  later  and  special  lines^of  descent — show  approxi- 


633 


MOLLUbCA 


[eCHEaCATlO  XOLLVBa 


tnately  tlt^ToUowmg  liistory.  B7  diyiuon  of  the  eggrcell 
(fig.  3,  A,  3;  fig.  4,  A,  B;  and  fig.  5)  a  mulberry-maM  of 
embryonic^cedlB  is  formed  (Morula),  wbich  dilates,  forming 
a  one-cell-Iajored  iac  (Blastula).     B7  invagination  one 


kl 


1^  ■ 

me  II 


\mmimiL 


mi^W'^^' 


na  6.— DeTetopnMnt  of  th*  OTattf,  Ottna  *ivU§  (modilM  ttom  Hont,  Ig^ 
A.  BlMtalA  ftitgo  (oiM^Il*l*7«nd  moX  with  Mnimaialnf  tsTifliiftttoB  of 
ttas  wall  of  the  ne  at  5<,  the  hketopoio.  B.  Optieal  aeotioB  of  a  eoniowliat 
later  atage,  in  which  a  aecond  laTaginatton  baa  commenced— aametar,  that 
of  the  sheU-gland  tk;  bit  Uaatopora ;  m,  inTMJitated  endodenn  (wall  of  the 
ftitore  aid  -enteron) ;  te,  eotodeim.  0.  Blmuar  optical  aeetloii  at  a  little 
later  itage.  The  tnTagliiation  eonneoted  with  the  blaatopore  ia  now  man 
oontracted,  d;  and  eella,  «u,  fbrming  fhe  meaohlaat  from  which  the  eodom 
and  mosooliu-  and  ikeleto-tiophle  tiaatwa  deyelop,  are  Mparated.  D.  Bimilar 
■ection  of  a  later  atan.  The  bla8top<n«b  51,  baa  doaed ;  the  anna  wiU  anb* 
■oqnently  jperforste  the  eorreepondlnk  t^m.  ▲  new  apertnre.  m,  the  month, 
has  eaten  na  way  into  the  InTaglnated  endodennal  mo,  and  the  edla  poahed 
in  with  it  eonatltnte  the  atomodAvm.  Tbe  ahell-gland,  $k.  la  flattened  ooL 
and  a  delicate  ahell,  c,  appean  on  ite-aorfhoa.  The  ciliated  Tolar  ring  la  eni 
in  the  teetion,  aa  shown  hj  the  two  proleeting  dlia  on  the  npper  part  of  the 
flgnre.  The  embrTO  la  now  a  T^ochoophera.  &  SnrflMe  rtew  of  an  embtTO 
at  a  period  almoet  identical  with  that  of  D.  F.  Later  embryo  leen  aa  a 
tnnaparent  object,  m,  month ;  A  fi>ot ;  ^  anna ;  «,  inteatine :  it, 
tpt  y^r  *na  of  the  proitomiam.    The  extent  of  the  ehell  ana  eoi  _ 

npoowth  of  the  mantia-ildrt  la  indicated  by  a  line  fonnlng  a  enire  from  a 

Jf.l).— In  this  development,  aa  in  that  of  Pialdlnm  (Bga.  100,  IBIX  no  part  of 
flie  blastopore  persists  dther  ae  month  or  ae  anns,  but  the  apertnre  doeea,— 
the  pedicle  of  InTagination,  or  narrow  neck  of  the  InTaglnated  areh-entenm, 
becoming  the  tntesune.  The  month  and  the  anoa  are  formed  ae  independeni 
In-pnshlngs,  the  moifth  with  stomodaom  first,  and  the  short  anal  proetodanm 
mneh  later.  This  interpretation  of  the  appeaimnoee  is  oontimry  to  that  of 
Hont  (16),  from  whom  oar  drawings  of  the  oystei's  derdopment  are  taken. 
The  aooonnt  dTen  by  the  American  natualist  Brooks  (U)  differs  greatty  aa 
to  matter  of  &et  from  that  of  Hoifti  and  appears  to  be  erroneona  in  soma 


portion  of  this  sphere  becomes  toclied  into  the  other — as 
in  the  prepcEration  of  a  woven  night-cap  for  the  head  (fig. 
6,  B ;  fig.  7,  A).  '  The  orifice  of  invagination  (blastopore) 
narrows,  and  we  now  have  a  two-cell-layerea  sac, — ^the 
Diblastula.  The  invaginated  layer  is  the  enteric  cell-layer 
or  endodenn ;  the  outer  cell-layer  is  the  deric  cell-layer  or 
ectoderm.  The  cavity  communicating  with  the  blastopore 
and  lined  by  the  end(xlerm  is  the  arch-enteron.  The  blas- 
topore, together  with  the  whole  embryo,  now  elongates. 
The  blastopore  then  closes  along  the  middle  portion  of  its 
extent,  which  corresponds  with  the  later  developed  foot: 
At  the  same  time  the  stomodieum  or  oral  invagination 
forms  around  the  anterior  remnant  of  the  blastopore,  and 
the  proctodeum  or  anal  invagination  forms  around  the 
posterior  remnant  of  the  blastopore.     There  are^  however, 


variations  in  regard  to  the  relation  of  the  blastopore  to  tlie 
mouth  and  to  the  anus  which  are  probably  modifications  of 
the  original  process  described  above.  An  examination  cf 
figs.  8,  4,  5,  6,  7,  and  of  others  illustrative  of  the  embryo, 
logy  of  particular  forms  which  occur  later  in  thia  article, 
is  now  recommended  to  the  reader.  The  explanation  of 
the  figures  has  been  made  very  full  so  as  to  avoid  the 


Fia  7.— Detdopment  of  tiie  RiTer-Snall,  Poimdina  vMpara  (after  Lankastn'. 
ny,  dt,  dIraotiTe  .corpnade  (ontcaat  cell) ;  (u,  arch-enteron  or  cavity  Uaed 
bv  the  enterlo  odl>layer  or  endodenn ;  N,  blastopore ;  rr,  Tdnm  or  didct 
of  dliated  cdlf ;  dv,  Tdar  area  or  cephalic  dome ;  foi,  aite  of  the  aa  yet  nn- 
formed  montii  ^  /,  fbot ;  met,  mdimente  of  the  skeleto-trophlo  ttaaoea j  M 


MfmuHPu  wn/uiH  .  /,   kww ,  m»»,  iuuuu«ui«  wi   vuv  •««•«■»- wv^ow    ytmmummi  f^ 

the  podide  of  inysginatfon,  the  ftatnrs  reetnm  ;  ikgi^  the  prinitfT*  ahou-ae 

•or  ^dl-dand ;  si,  month ;  am,  anna.    A.  Diblastnla  phase  (optical  aeetioaX 

B  DiUaatnla  has  become  a  TTochoephere  by  the  <* ^    '  '"' 


Bb  The  DiUaatnla  has  become  a  TTochoephere  by  t&e  derelopBeat  of  the 
dilated  ring  vr  (optiod  eeotion>     C  &<de  Tlew  of  the  Troohoepbare  with 

'~~;  formation  of  tiie  foot     D.  Further  adTanoed  noehonhers 

onl    IL  The  Trochoaphare  passing  to  the  Veliger  stage,  dorad 
(  Oe  formation  of  the  prImlllTe  sheU-aae.    FTside  t 


(opttod 


view  of  the 


aame,  diowlng  foot,  shdl-eao  (s^X  'vdnm  (vrl  month,  and  anna. 

N.B.—la  thla  derdopment  the  blaatopora  ia  not  dongated :  it  paraists  a» 
the  anna.    Tl  e  month  and  stomodmnm  form  ind^ipendentty  of  the  blaatopore. 

necessity  of  special  descriptions  in  the  text  Internally,  by 
the  nipping  off  of  a  pair  of  lateral  outgrowths  (formiDg 
part  of  the  indefinable  '*  mesoblast  **)  from  the  enteric  cell- 
layer  the  foundations  of  the  ooelomic  cavity  are  laid.  In 
some  Coslomata  these  outgrowths  are  hollow  and  of  large 
size.  In  Mollusca  they  are  not  hollow  and  large,  which  is 
probably  the  archaic  condition,  but  they  consist  at  first  of 
a  few  cells  only,  adherent  to  one  another ;  these  cells  then 
diverge,  applying  themselves  to  the  body-wall  and  to  the 
gut-wall  so  as  to  form  the  lining  layer  of  the  coelomic 
cavity.  Muscular  tissue  develops  from  deep-lying  cells,  and 
the  rudiments  of  the  paired  nerve-tracts  from  ^ckenings 
af  the  deric-cell  layer  or  ectoderm. 

The  external  form  meanwhile  passes  through  highly  chsr- 
acteristic  changes,  which  are  on  the  whole  fairly  constant 
throughout  the  Mollusca.  A  circlet  of  cilia  forms  when  tbs 
embryo  is  still  nearly  spherical  (fig.  4,  F ;  fi|E.  6^  £;  fig.  7, 
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B),  in  an  eqoatorUl  position.  Ab  growtli  pioceeda^  one 
hemisphere  remains  relatively  small,  4he  other  elongates  and 
enlarges.  Both  mouth  and  anus  are  placed  in  the  larger 
area ;  the  smaller  area  is  the  prostomium-  simplj ;  the  oli- 
ated  band  is  therefore  in  front  of  the  mouth.  The  larval 
form  thus  product  ii  known  as  the  Trochosphere.  It 
exactly  agrees  with  'the  larval  form  of  many  Chntopod 
worms  and  other  Ccelomata.  Most  remarkable  is  its 
<>greement  with  the  adult  form  of  the  VTheel  animalcules 
or  Rotifera,  which  .retain  the  pne-oral  ciliated  band  as  their 
chief  organ  of  lotomotion  and  prehension  throughout  life. 
So  far  the  young  Mollusc  has  not  reached  a  definitely 
MoUuscan  stage  of  development^  being  only  in  a  condition 
common  to  it  and  other  Ccelomata.  It  now  passes  to  the 
veliger  phase,  a  definitely  Molluscan  form,  in  which  the 
disproportion  between  the  area  in  front  of  the  ciliated 
circlet  and  that  behind  it  is  very  greaUy  increased,  so 
that  the  former  is  now  simply  an  emarginated  region  of 
the  head  fringed  with  cilia  (fig.  8;  fig.  6,  F;  figl  7,  F; 
and  fig.  60,  A).  It  is  termed  the  *'  velum,"  and  is  fre- 
quently drawn  out  into  lobes  and.  processes.  As  in  the 
Botifera,  it  serves  the  veliger  larva  as  an  organ  of  loco- 


71&«-ft-*'Vellg«r-  MBlvTODle  form  of  MoUiuea  (from  OafUilwiir).  l^  Tdnm; 
A  TisMTml  domo  with  dependent  mantleeklrt ;  Pb  foot :  f  eephella  *«ntncle« ; 
M,  operoulnm.  A.  EarUer,  and  B,  later,  Veliger  of  a  Gaetropod.  0.  VeU- 
ger  of  a  Pteropod  ihowing  lobe-like  prooeaaee  of  the  Telom  and  the  great 
paired  ontgrowtha  of  the  foot 

motion.  In  a  very  few  Molluscs,  but  notably  in  the  Com- 
mon Fond-Snail,  the  emarginated  bilobed  velum  Ib  re- 
tained in  full  proportions  in  adult  life  (fig.  70),  having 
lost  its  marginal  fringe  of  specially  long  cilia  and  its 
locomotor  function.  The  body  of  the  Veliger  Ib  char- 
acterized by  the  development  of  the  visceral  hump  on 
one  surface,  and  by  that  of  the  foot  on  the  other.  Growth 
is  greater  in  the  vertical  dorso-ventral  axis  than  in  the 
longitudinal  oro-anal  axis ;  consequently  the  foot  is  rela- 
tively small  and  projects  as  a  blunt  process  between  mouth 
and  anus,  which  are  not  widely  distant  from  one  another, 
whikt  the  antipedal  area  projects  in  the  form  of  a  great 
hump  or  dome.  In  the  centre  of  this  antipedal  area  there 
has  appeared  (often  at  a  very  early  period)  a  gland-like 
depression  or  follicle  of  the  integument  (fig.  i,C,tk;  fig.  7, 
E,  F,  thffi;  fig.  60,  B;  fig.  68,  M*;-fig.  72^^,  «f).  This  is 
the  primitive  shell-sac  discovered  by  Lankester  (18)  in  1871, 
and  shown  by  him  to  precede  the  development  of  the  perma- 
nent shell  in  a  variety  of  MoUuscan  types.  The  cavity  of 
this  small  sac  becomes  filled  by  a  homy  substance,  and  then 
it  very  usually  disappears,  whilst  ft  deUcftta  ahel^  oommeno- 


ing  from  this  spot  as  a  centre,  forms  and  spreads  upon  the 
surface  of  the  visceral  dome. 

The  embryonic  shell-sac  or  shell-gland  r«»presents  in  a 
transient  form,  in  the  individual  development  of  •  most 
Mollusca,  that  condition  of  the  shell-forming  area  which 
we  have  sketched  above  in  the  schematic  Mollusc.  In 
very  few  instances  (in  Chiton,  and  probably  in  limax),  as 
we  shall  see  l>elow,  the  primitive  thell-sae  is  retained  and 
enlarged  as  the  permanent  shell-forming  area.  It  is  sup- 
planted in  other  Molluscs  by  a  secondary  Mhell-forming 
area,  namely,  thai  afforded  by  the  free  surface  of  the 
visceral  hump^  the  shell-forming  activity  of  which  extends 
even  to  the  surface  of  the  depending  mantle-skirt.  Accord- 
ingly, in  most  Mollusca  the  primitive  shell  is  represented 
only  by  the  homy  plug  of  the  primitive  shell-sac.  The 
permanent  shell  is  a  new  formation  on  a  new  area,  and 
should  be  distinguished  as  a  secondary  shell. 

The  ctenidia,  it*  will  ^e  observed,  have  not  yet  been 
mentioned,  and  they  are  indeed  the  last  of  the  charac- 
teristic Molluscan  organs  to  make  their  appearance.  Their 
possible  relation  to  the  pre-oral  and  post-oral  ciliated  bands 
of  embryos  similar  to  the  Trochosphere  will  be  discussed 
in  the  final  section  of  this  article  dealing  with  the  Polyzoe 
and  Brachiopoda.  The  Veliger,  as  soon  as  its  shell  begins 
to  assume  definite  shape,  is  no  longer  of  a  form  common 
to  various  classes  of  Mollusca,  but  acquires  characters 
peculiar  to  its  class.  At  this  point,  therefore,  we  shall 
for  the  present  leave  it. 

Ststsuatio  Riyibw  or  thx  Classes  A2n>  Obdebs  oj 
Mollusca. 

We  are  now  in  a  position  to  pass  systematically  in 
review  the  various  groups  of  Mollusca,  Jiowing  in  what 
,way  they  conform*  to  the  organization  of  our  schematic 
Mollusc,  and  in  .what  special  ways  they  have'  modified  or 
even  suppressed  parts  present  in  it,  or  phases  in  the  repre- 
sentative embryonic  history  which  has  just  been  sketched. 
It  will  be  found  that  the  foot,  the  sheU,  the  mantie-skirt, 
and  the  ctenidia,  undergo  the  most  remarkable  changes  of 
form  and  proportionate  development  in  the  various  classes 
— changes  which  are  correlated  with  extreme  changes  and 
elaboration  in  the  respective  functions  of  those  pcuts. 

Division  of  the  Phylum  into  two  Branches. — ^The  Molluscs 
are  sharply  divided  into  two  great  lines'  of  descent  or 
branches,  according  as  the  prostomial  region  is  atrophied 
on  the  one  hand,  or  largely  developed  on  the  other. 

The  probabilities  are  in  favour  of  any  ancestral  form — 
the  hypothetical  archi-MoUusc  which  connected  the  Mol- 
lusca with  their  non-MoUuscan  forefathers — having  pos- 
sessed, as  do  all  the  more  primitive  forms  of  Ccelomata,  a 
well-marked  prostomium,  and  consequently  a  head.  The 
one  series  of  Mollusca  descended  from  the  primitive  head- 
bearing  Molluscs  have  acquired  an  organization  in  which 
the  Molluscan  characteristics  have  become  modified  in 
definite  relation  to  a  sessile  inactive  life.  As  the  most 
prominent  result  of  the  adaptation  to  such  sessile  life  they 
exhibit  an  atrophy  of  the, cephalic  region.  They  form  the 
branch  lipocbphala — the  mussels,  oysters,  cockles,  tfnd 
clams.  The  other  series  have  retained  an  active,'  in  many 
cases  a  highly  aggressive,  mode  of  life ;  they  have,  corre- 
spondingly, not  only  retained  a  well-developed  head,  but 
have  developed'  a  Special  aggressive  organ  in  connexion 
with  the  mouth,*  which,  onTaocount  of  its  remarkable  nature 
and  the  peculiarities  of  the  details  of  its  mechanism,  serves 
to  indicate  a  very  do^  genetic  connexion  between  all  such 
anunals  as  possess  it.  This  remarkable  organ  is  the  odon- 
tophore,  consisting  of  a  lingual  ribbon,  rasp,  or  radula, 
with  its  cushion  and  muscles.  On  account  of  the  .pos- 
session of  this  organ  this  great  branch  of  the  Molluscan 
phylum  may  be  best  designated  olossophosa.     Any  t«ii 
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which  mewly  points  to  the  poMcwrion  of  a  head  is  objec-^ 
tionable,  since  this  is  common  to  them  and  the  hypotheti- 
cal archi-MoUnsca  from  which  they  descend.  The  term 
Odontophora,  which  has  been  applied  to  them,  is  also  un- 
suitable, since  the  organ  which  characterises  them  is  not  a 
tooth,  but  a  tongue. 

d 


Fio.  9.— Odontophora  of  QIoMophoroaa  If  onoaoa. 

A.  Diagram  inowing  nurath,  oeaophagua,  and  lingnal  appantoa  of  a  Gaatro- 
pod  in  MCtloiu  OMf  tipper  Up ;  oZ,  lower  Up :  b,  caiearoo-conieoiia  law  of 
left  aide ;  e,  oater  ranaoe  of  the  anout ;  d,  OBaophagaa ;  «,  fold  in  the 
vail  of  the  OBaophagna  behind  the  radnlar  aao  (n) ;  >;  anterior  tennlna* 
lion  of  the  radula  and  tta  bed,  the  point  at  which  It  wears  away ;  g, 
haaa  of  the  radnlar  aae  or  receis  of  the  pharynx  :  k,  oartHagiaona  piece 
doreloped  in  the  floor  of  the  phav^nx  beneath  the  radola,  and  eerving 
Cor  the  attachment  of  nomerooa  mnacles,  and  for  the  support  of  the 
ladola ;  i,  anterior  moaelea ;  fe,  posterior  moacles  attached  to  the  carti- 
lage :  I,  maade  acting  as  a  ratimetor  of  the  booeal  maas ;  «,  mnade 
atoK^iia  to  the  lower  Up ;  n,  poatarior  extremitr  of  the  radnlar  lao ; 
o,  the  bed  of  the  radula  or  layer  of  eella  by  whidh  ita  lower  snrfkce  is 
formed ;  a  the  homy  radula  or  Jingnal  ribbon ;  9,  opening  of  the  radular 
aao  into  the  pharynx  or  buccal  cavity ;  r,  cells  at  the  extreme  end  of 
the  Inner  sumee  of  the  radular  aao  which  produce  aa  a  "cutlcular 
secretion  f  the  rows  of  teeth  of  the  upper  surnoe  of  the  radula. 

Q.  Badula  or  lingual  ilbbon  of  Pahtdina  viviparu,  stripped  (torn  ita  bed,— a 
homy,  eutioular  product 

C  A  single  row  of  teeth  from  the  radula  of  Trockut  eiimwriu*.  Rhipido- 
*    i^oeaate;  formula,  x.5;1.5.x. 

D.  A  single  row  of  teeth  (h»n  the  radula  of /aaZfim^yWi^Zif.  Ptenosloesate ; 
formula,  X.O.X. 

IL  A  single  row  of  teeth  from  the  radula  of  Chiton  eitwrtiu.  Too  elaborate 
for  formulation. 

T.  Aslnglerowofteeth  from theradula of Pa/cOavKlaaia.   Formula,  S.L4.1.8. 

0.  A  single  row  of  teeth  fh>m  the  radula  of  Cyprma  htlwoia.  Tnnioglossate ; 
formuhK  ^1«9> 

"H.  A  single  rod^  df  Ceeth  from  the  radula  of  Kaua  anmtlata.  Bachigloaaate ; 
formula,  1.1.L    The  Common  Whelk  ia  aimilar  to  thia. 

The  general  structure  of  the  odontophore  (  —  tooth- 
bearer,  in  allusion  to  the  rasp-like  ribbon)  of  the  glosso- 
phorous  Mollusca  may  be  conveniently  described  at  once. 
Essentially  it  is  a  tube-like  outgrowth — the  radular  toe  (fig. 
9,*  A,  y,  n) — in  the  median  Une  of  the  ventral  floor  of  the 
stomodjBum,  upon  the  inner  sujrface  of  which  is  formed  a 
chiiinous  band  (the  radula)^  beset  with  minute  teeth  like  a 


rasp^p).  Anteriorly  the  ventral  wall  of  the /diverticulmn 
Ib  converted  into  cartilage  (h),  to  which  protractor  and  re- 
tractor muscles  are  attached  (it,  t),  so  that  by  the  action  d 
the  former  the  cartilage,  with  the  anterior  end  of  the  ribboa 
resting  firmly  upon  it,  may  be  brought  forward  into  tk 
space  between  .tiie  lips  of  the  oral  aperture  (au,  oQ,  tnd 
made  to  exert  there  a  backward  and  forward  rasping  action 
by  the  alternate  contraction  of  retractor  and  protractor 
muscles  attached  to  the  cartilage.  But  in  many  Olono- 
phora  (0.  jr.,  the  Whelk)  the  apparatus  is  complicated  by  the 
fact  that  ^e  diverticiUum  itself,  with  its  contained  raania, 
rests  but  loosely  on  the  cartilage,  and  has  special  muadet 
attached  to  each  end  of  it,  arising  from  the  body  wall ; 
these  muscles  pull  the  whole  diverticulum  or  radular  sac 
alternately  backwards  and  forwards  over  the  surface  of  the 
cartilage.  Thi?  action,  which  is  quite  di«<tinct  from  tne 
movement  of  the  cartilage  itself,  may  be  witnessed  in  a 
VThelk  if  the  pharynx  be  opened  whilst  it  is  alive.  It  has 
also  been  seen  in  living  transparent  Gastropods.  The  chi- 
tinous  ribbon  is  continuously  growing  forward  from  the 
tube-like  diverticulum  as  a  finger-nail  does  on  its  bed,  and 
thus  the  wearing  away  of  the  part  which  rests  on  the  car- 
tilage and  is  brought  into  active  use,  is  made  up  for  by 
the  advance  of  the  ribbon  in  the  aame  way  as  the  wearing 
down  of  the  finger-nail  is  counterbalanced  by  ite  own  lot- 
ward  growth.  And,  just  as  the  new  substance  of  the 
finger-nail  is  formed  in  the  concealed  part,  sunk  posteriorly 
below  a  fold  of  skin,  and  yet  is  continually  carried  forward 
with  the  f orvirard  movement  of  the  bed  on  which  it  rests, 
and  which  forma  its  undermost  layers,  so  is  the  new  sub- 
stance of  the  radula  formed  in  the  compressed  extremity 
of  the  radular  sac  (n),  and  carried  forward  by  tha  forward 
movement  of  the  b^  (o)  on  which  it  rests,  and  by  which 
is  formed  its  undennost  layer.  This  forward-moving  bed 
is  not  merely  the  ventral  wail  of  the  radular  diverticulum, 
but  includes  also  that  portion  of  the  floor  of  the  oral  cavity 
to  which  the  radula  adheres  (as  far  forward  as  the  point  / 
in  fig:  9^  X).*  At  the  spot  where  the  radula  ceases,  the  for- 
ward growth-movement  of  the  floor  also  ceases,  just  as  in 
the  case  of  the  finger-nail  the  similar  growth-movement 
ceases  at  the  line  where  the  nail  becomes  free. 

The  radula  or  cuticular  product  of  the  slowly-moving 
bed  can  be  stripped  otty  and  is  then  found  to  consist  of  a 
ribbon-like  area,  upon  which  are  set  numerous  tooth-like 
processes  of  various  form  in  transverse  rows,  which  follow 
one  another  closely,  and  exactly  resemble  one  another  in  the 
form  of  their  teeth  (fig.  9,  B).  The  tooth-like  processes  in  a 
jingle  transverse  row  are  of  very  different  shape  and  num- 
ber in  different  members  of  the  Glossophora,  and  it  is  pos- 
sible to  use  a  formula  for  their  description.  Thus,  when 
in  each  row  there  is  a  single  median  tooth,  with  three  teeth 
on  each  side  of  it  more  or  less  closely  resembling  one 
another,  as  in  fig.  9, 0,  we  write  the  formula  3.1.3.  YHien 
there  are  additional  lateral  pieces  of  a  different  shape  to 
those  immediately  adjoining  the  central  tooth,  we  indi- 
cate them  by  the  figure  0,  repeated  to  represent  their 
number,  thus  0000.1.1.1.0000  is  the  formula  for  the 
lingual  teeth  of  Chiton  SUlleri,  A  single  median  tooth, 
an  admodian  series,  and  a  lateral  series  may  be  thus  dis- 
tinguished. In  some  Glossophora  only  median  teeth  are 
present,  or  large  median  teeth  with  a  single  small  ad- 
median  tooth  on  each  side  of  it  (fig.  9,  H) ;  these  are 
termed  Rachiglossa  (formula,  — .  1 .—  or  1 . 1 . 1 ).  In  a  large 
number  of  Glossouhora  we  have  three  admedian  on  each 
side  and  one  median,  no  lateral  ^pieces  (fig.  9,  G) ;  these 
are  termed  Tenioglossa  (formula,  3. 1 . 3).  Those  with  numQ 
rous  lateral  pieces,  four  to  six  or  more  admedian  pieces 
and  a  median  piece  or  tooth  (fig.  9,  0)  are  termed  Rhipi 
doglosaa  (formula,  x.'6. 1.6.x,  where  x  stands  for  an  indsi 
finite  number  of  lateiml  pieces).    The  Toxogloaaa  havs 
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1.0.1,  the  eentml  tooth  l>eing  absent  and  the  lateral  teeth 
pecullariy  long  and  connected  with  mnedefl.  The  tenn 
PteoQgloeM  (fig.  9,  D)  la  applied  to  those  Gloesophoia 
in  which  the  radnla  presents  no  median  tooth,  bat  an 
indefinite  -and  large  number  of  admedian  teeth,  girlng 
the  formola  Z.O.X.  When  the  admedian  teeth  are  inde- 
finite (f ortj  to  fifty),  and  a  median  tooth  is  present,  the 
term  Myriagloflsa  Ib  applied  (formula,  x.l.x).  It  mnst  be 
understood  that  the  pieces  or  teeth  thus  formulated  maj 
themselves  vary  much  in  form,  being  either  flat  platesi  or 
denticulated,  hooked,  or  spine-like  bodies.  We  shall  revert 
':o  the  terms  thus  explained  in  the  systematic  descriptions 
of  the  groups  of  Olossophora.  ^  . 

The  muscular  development  in  connexion  with  the  whole 
buccal  mass,  and  with  each  part  of  the  radular  apparatus, 
is  exceedingly  complicated, — as  many  as  twenty  distinct 
muscles  having  been  enumerated  in  connexion  witJi  this 
organ.  In  addition  to  the  radula,  and  correlated  with  its 
development,  we  find  almost  universally  present  in  the 
Gloesophora  a  pair  of  homy  jaws  (usually  caWfied)  de- 
veloped as  cuticular  productions  upon  the  epidermis  of  the 
lips  (fig.  9,  A,  h).  The  radula  and  the  shelly  jaws  of  the 
Gloasophora  enable  their  possessors  not  only  to  voradoualy 
attack  vegetable  food,  but  the  radula  is  used  in  some  in- 
stances for  boring  the  shells  of  other  Mollusca,  and  the 
jaws  for  crushing  the  shells  of  Crustacea,  and  for  wound- 
ing even  Vertebrata. 

Philjic  mollusca. 

Brakch  A.—OLOSSOFHOBA. 

Ckcaraden. — ^Mollusca  with  head-region  more  or  less 

prominently  developed ;  always  provided  with  a  peculiar 

rasping-tongue — the  odontophore — arising  from  the  floor  of 

the  buccal  cavity. 

The  Olossophora  comprise  three  dassee,  chiefly  distin- 
gushed  from  one  another  by  the  modificatiooB  of  the  foot. 

Class  L-GASTSOFOBA. 

CharaeUn,^G\oeBophoTek  in  which  (with  special  excep- 
tion of  swimming  forms)  the  foot  is  simple^  median  in 
position,  and  flattened  so  as  to  form  a  broad  sole-like  sur- 
face, by  the  contractions  of  which  the  animal  crawls,  often 
divided  into  three  successive  regions — ^the  pro-,  meso-,  and 
meta-podium — ^by  lateral  constrictions. 

The  Gastropoda  exhibit  two  divergent  lines  d  desoent 
indicated  by  tiie  term  sub-class  (see  p.  649). 

Sub-dass  1.— GASTROPODA  iSOFLEUBA. 
Charaden, — Gastropoda  in  which  not  only  the  head 
and  foot  but  also  the  visceral  dome  with  its  contents  and 
the  mantle  retain  the  primitive  bilatxbal  snaoETBT  of 
the  archi-Mollusc.  The  anus  retains  its  position  in  the 
median  line  at  the  posterior  end  of  the  body.  The  whole 
viMeral  mass  together  with  the  foot  is  elongated,  so  that 
the  axis  joining  mouth  and  anus  is  relatively  long;  whilst 
the  dorso-pedal  axis  at  right  angles  to  it  is  short.  The 
CTZNIDU,  the  HSPHBiDLi,  oxNiTAL  DUCTS,  and  aBOVLl.- 
TOST  OBOAKS  are  paiiod  and  bilaterally  symmetrical  The 
pedal  and  visceral  nsbyx-cords  are  straight,  parallel  with 
one  another,  and  all  extend  the  whole  length  of  the  body ; 
the  gao^onic  enlargements  are  feebly  or  not  at  all  deve^ 
loped.    The  Isqpleuia  comprise  three  orders. 

Older  1. — ^Polyplaoophora  (the  Chitons). 
Ctowfcrfc— Gastropoda  Isopleura  with  a  metameric  re- 
petition of  the  shell  to  the  number  of  eig^t.  The  shells  of 
the  primitive  type  are  partially  or  wholly  concealed  in  shell- 
saes  comparable  to  the  single  embryonic  shell-sac  of  other 
lIolhuKH.    On  the  oxrface  of  the  mantle-flap  uuoerous 


calcified  ffnnes  and  knoba  are  frequently  developed.  The 
ctenidia  are  of  the  typical  form,  small  in  size  andmeta- 
merically  repeated  along  the  sides  of  the  body  to  the 


B  C    ^-— —^  "^p       A 

ri&  la-ThTM  Tiawi  of  Chiton.  A.  Doml  vtow  of  Oily  JTotatyhg, 
MIdd..  ■bowing  the  «t^t  sheila.  (After  Mlddendorfl)  B.  View  from  the 
podel  ewftee  of  e  speelee  of  Ghltoa  fxtm.  the  Indian  Ooeen.  ^  ^y*^ 
mootii  (fttthe  oth<r  end  of  the  foot  is  seen  the  anna  raised  on  a  papilla);  hr. 
oral  Mnie:  »r,  thenmneroos  ctenidia (teanohlal  plimiea);  spreading beyrad 
theee.  and  all  ztnind  the  animal,  is  the  mantle-eldit.  (After  Covier.)  O.  The 
SUM  spedee  of  Chiton,  with  the  sbeUi  removed  and  the  dorsal  integnmnt 
nflMtedT^t.  boocal  mass :  «»,  retractor  moselas  of  the  boooal  mass ;  ov, 
ovary;  ed,  oridnet;  1.  coUs  of  intestines;  oo^  aorta;  ^,  left  auiole;  ^ 
Tentaride. 

number  of  sixteen  or  more;  an  osphradium  or  area  of 
**  olfactory  epithelium "  (^pengel)  is  found  at  the  base  of 
each  ctenidium.  The  other  organs  are  not  subject  to 
metameric  repetition.  The  odontophore  is  highly  devel- 
oped; the  teeth  of  the  lingual  ribbon  are  varied  in  form, — 
several  in  each  transverse  row  (fig.  9,  E).  Paired  genital 
ducts  distinct  from  the  paired  nej^iridia  are  present. 

The  jorder  Pdyplacophora  contains  -but  one  family,  the 
Chito9id0t,  with  the  genera:  Chiton,  Lin.  (figs.  10, 15,  kc); 
Crfpiochiton^mid^  lSi7i  Kid Cryptoplax{^ 
Blainv.,  1818. 

Order  2.— HeomtedA 

CkaraeUn. — Gastropoaa  Isopleura  devoid  of  a  sheU, 
which  is  replaced  by  innumerable  microscopic  calcified 
plates  or  spicules  set  in  the  dorsal  epidermis ;  mantie-flap 
not  Uteral,  but  reduced  to  a  small  collar  surroimding  the 


A  B  C  D 

Jta.  ll.--JrMiMiiiaeariiiata,.TanberK(!ft>rTninMr^  A.  lateral  ▼<<. 
Ventnl  view,  a  Dorsal  view.  D:  Ventad  view  <tf  n  mora  extended  sped- 
nan.  «,  anterior;  I,  pofftarior  eztnmttx;  c,  ftarow,  In  wUoh  the  narrow 
foot  is  eoncealed. 

anus;  ctenidia  represented  by  a  symmetrical  group  of  bran- 
chial filaments  on  either  side  of  tiie  anus;  foot  very  narrow, 
sunk  in  a  groove;  odontophore  feebly  developed,  but  the 
radula  many-toothed;  gonads  plaoed  in  the  pericardiui^ 
discharging  by  the  nephridia ;  no  special  generative  ducts. 
The  order  Keomenin'  contains  the  two  genera  Ifeomenia, 
TuUberg  {SoUncpui,  Son)  {^  11);  and  Froneomenia, 
Hubrecht 

Order  3.— X!h»toderma. ; 

Charaden, — Gastropoda  Isopleura  devoid  of  a  shell, 
which  is  replaced  by  numerous  minute  calcareous  spines 


Vra.  U.—Ckmlodirma  •iMtOmm,  Lorn,  (aflar  Omit).  The  ee^haUe  uOmx^ 
ment  la  to  the  left,  the  anal  ehamher  c reduced  palllal  chamber,  oooitaiuns 
the  oonoealed  pair  of  etenidia)  to  the  rl^t 

standing  up  like  hairs  on  the  surface  of  the  body ;  body 
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ameh  elongated  so  as  to  be  venniform ;  mantle-flap  aa  in 
^eomenis;  ctenidia  in  the  form  of  a  pair  of  branchial 
plumes,  one  on  each  side  of  the  anus ;  foot  aborted,  its 
position  being  indicated  by  a  longitudinal  furrow ;  odonto- 
phore  greatly  reduced,  the  radula  only  represented*  by  a 
Bingle  tooth ;  gonads  and  nephridia  as  in  Neomenia. 

The  order  Chntoderma  contains  the  single  genus  Chm- 
todertna  (fig.  12). 

FurQCtr  remarlt  on  Ae  IsopUurout  Oattropodi, — The 
onion  of  the  .Chitons  with  the  remarkable  worm-like  forms 
Neomenia  and  Chstoderma  was  rendered  necessary,  by 
Hubrecht's  discoyery  (25)  in  1881  of  a  definitely  consti- 
tuted radtda  and  odontophore  in  his  new  genus  Proneo- 
menia,  founded  on  two  specimens  brought  ^m  the  arctic 
regions  by  the  Barents  Dutch  expedition. 

By  some  writers — e.g^  Kef erstein— the  Chitons  haye  been 
too  intimately  associated  with  the  other  Gastropoda,  whilst, 
on'  the  other  hand,  Oegenbaur  seems  to  have  gone  a  great 
deal  too  far  in  separating  them  altogether  from  the  other 
MoUusca  as  a  primary  subdivision  6L  that  phylum,  inas- 
much as  they  are  inti- 
mately bound  to  the 
other  Qlossophota  by 
the  possession  of  a 
thoroughly  typical 
and  well  -  developed 
odontophore.  They 
undoubtedly  stand 
nearer  to  the  archi- 
MoUusca  than  any 
other  Qlossophora  in 
hairing  retained  a  com- 
plete bilateral  sym- 
metry and  the  primi- 
tive shell-sac,  though 
the  metamerio  repe- 
tition of  this  organ 
and  of  the  ctenidia  is 
a  complication  of,,  and 
departure  from,  the 
primitive  character. 
It  ur  not  improbable 
that  in^  the  calcareous 
spines  and  plates  -  of 
the  dorsal  integument 
of  Neomenia  andChn- 
toderma,  which  occur 

tn.  U—Dlamms  of  the  allBMntary  ouud  of  *lso    pn    the  part    of 

iioptoium  flh»  Hui?n»ht>.    •»  ncwth;  ■»  the  dorsum  Uncovered 

■BUS ;  d,  Alimentary  ouiel ;  I,  Uyer  (dlgeetiTe  ,        v   n  •     ^-«i  .^ 
fdanilX    A.  Neomenia  end  Fronoomenb.  .  B.  by  shell  m  ChltoU,  We 

l^todenne.   tt  Chiton.  ^ihy^  the  retention  of 

a  condition  preceding  the  development  of  the  solid  Mol- 
luscan  shell,  or-  a  reversion -to  it.  The  minute  calcareous 
bodies  may  have  the  same  relation  to  a  compact  shell  which 
the  shagreen  denticles  of  the*  sharks  have  to  a  continuous 
dermal  bone. 

The  anatomy  of  the  Gastropoda  Isopleura  has  been  largely 
elucidated  within  the  past  year  by  the  researches  of 
Hubrecht  and  of  Sedgwick,  who  have  been  the  first  to 
apply  the  method  of  sections  to.  the  study  of  this  group. 

The  leading  .points  in  the  modifications  of  mantle-flap, 
foot,  and  ctenidia  are  set  iforth  in  the  preceding  summaries, 
and  in  the  accompanying  references  to  the  figures.  With 
regard,  to  other  organs,  we  have  to  note  the  form  of 
the  alimentary  canal  (fig.  13),  which  is  simplest  in 
ChsBtoderma,  symmetricaJly  sacculated  in-  Neomenia,  and 
wound  upon  itself,  forming  a  few  coils,  in  Chiton.  The 
latter  has  a  compact  liver  with  arborescent  duct,  which  is 
Tepresented  by  ttie  sacculi  in  Neomenia  and  by  a  single 


csBoumin  Chsstodennt.  Salivary  glands  are  present  in 
Chiton  and  in  Prpneomenia.  The  radula  is  highly  devel- 
oped in  Chiton,  and,  though  present  in  Proneomenia,  has 
not  been  described  in  Neomenia.  A  single  tooth  in  Chas- 
toderma  appears  to.  represent  the  ladula  in  a  reduced  state. 
The  circulatory  organs  of  Chiton  alone  are  known  with 
any  degree  of  detail  (fig.  10,  C).  There  is  a  median  dorsal 
blood-vessel — the  aorta — which  is  enlarged,  to  form  .a 
ventricle  in  the  posterior  region  of  the  body«  On  either 
side  the  ventricle  is  connected  to  a  well-developed  auHcle, 
which  pours  into  it  the  aerated  blood  from,  the  gills 
(ctenidia).  The  extetit  to  which*  vascular  trunks  are 
developed  vhas  not  been  determined,  but  vessels  to  and 
from  tiie  ctenidia,  and  in  ihe  mid-line  of  the  foot,  are 
known.  As  in  other  MoUusca,  the  vessek  do  not  extend 
far,  but  lead  into  lacunn  between  the  organs  and  tissues. 
Dorsal  and  ventral  vessels  have  been  detected  in  Neomenia 
and  Chsstoderma,  but  nd  specialised  heart. 


Fjo.  14.— Dlagimmi  of  the  exereiorj  and  reprodnotiTe  orgene  of  leoplewn  (afler 
Hnhreohtl  0,  orary ;  P,  pwloardinm ;  k,  nephridiom ;  «,  external  apertore 
of  nephridlum ;  §,  extenal  aperture  of  the  genital  doot  of  Chiton ;  r,  rednm ; 
CI,  eloaoal  or  palUal  ohamber  of  NeomaniiB  and  Chatoderma ;  Sr,  ctenidia 
Jtatmnohlal  ptnoMeX    A.  Quetoderma.    &  Neomenia.    a  FrooMOMnliL  .  IX 

The  heart  of  Chiton  Ues  in  a  space  which  is  to  be 
regarded  as  a  specialised  part  of  the  coelom,  and,  as  in 
other  MoUuscs,  is  termed  the  pericardium./ In  front  of 
this  space  in  CSiiton  Ues  the  ovary  (fig.  14,  D).  In  the 
other  laopleura  the  genital  bodies  (goniuis)  lie  in  the  peri- 
cardium, which  has  a  longer  form  and  extends  dorsaUy 
above  the  intestine.  Opening  into  the- pericardium  equaUy 
in  aU  the  Isopleora  (fig.  U)  is  a  pair  of  bent  tubes  which 
lead  to  the  exterior.  These  are  the  nephridia,  which,  in 
Chiton  are  essentiaUy  renal  in  function.  Their  disposition 
has  been  determined  by  Sedgwick  (26),  who  has  shown  that 
each  nephridium  is  much  bent  on  itsel^.^  that^  asiin  the 
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nephridia  of  Conchifera  (oFgan  of  Bojanns),  the  internal 
aperture  lies  near  the  external  From  the  folded  stem  of 
the  nephridinm  very  numerotiB  secreting  cseca  are  given  off, 

— omitted  in  the  dia- 
gram (fig.  14,  D),  but 

accurately    drawn    in 

fig.  15.     The  sexes  in 

CSiiton    are     distinct, 

and  the  ovary  or  testis, 

as   the   case  may  be, 

though   lying   in   taid 

filling  a  chamber  -of 

the     original    ccelom, 

does  not  discharge  into 

the    pericardium,    but 

has    its    own    ducts, 

which  pass  to  the  ex- 
terior just  in  front  of 

those  of  the  nephridia 

(fi^.  U,  D,  g,  and  fig. 

16).     In  this   respect 

Chiton   is  less   primi- 

tive  than  tiie  other  Iso- 

pleura,  and  even  than 

some  other  Gastropods 

(the       Zygobranchia), 

and    some   Conchifera 

(Spondylus,  kx^\  which 

have  no  special  genital 

apertures,  but  make  use 

of    the    nephridia    for 

this  purpose.  In  Chiton  ^»2-„'*-:;%"**°»  *f  *>»•  "»S  Sf*^_tef** 

ducreparUf    m    which    /oof. /luf a.,  vicium,  i8sir)L  /^  foot ;  £,  «i^  of 

there  are  sixteen  pairs 

of  ctenidia,  the  orifices. 

of    the   nephridia   are 

coincident  with  the  six- 
teenth pair  of  ctenidia, 

those    of    the    genital 

ducts  with  a  point  between  the  thirteenth  and  fourteenth 

ctenidia. 

In  the  Keomenifls  and  duBtodenna  the  nephridia  are 
short  and  wide  (If  in  fig.  14,  A, 
B,  C),  and  function  as  excretory 
ducts  for  the  genital  products,  the 
gonads  being  lodged  in  the  long 
pericardium.  Their  separate  or 
united  apertures  open  near  the  anus 
into  the  small  chamber  formed  by 
the  restriction  of  the  mantle-skirt 
to  the  immediate  neighbourhood  of 
the  anus. 

The  neryous  system  of  the  Gas- 
tropoda Isopleura  la  represented  in 
the  diagram  fig.  17.  In  all  it  is 
important  to  observe  that  nerve- 
ganglion  cells  are  by  no  means 
^_^  limited  to  special  swellings — the 
ganglia — but  are  abundant  along 
tiie  whole  course  of  the  four  great 
longitudinal  trunks.  This  is  a  pri- 
mitive character  comparable  to  that 

Pw.  i^.-'-Orirj  nA  oridnete  presented  by  the  nerveKx>rds  of  Ke- 
i'toSd<.i*"i?iflSt5i loertine  worms,  and  of  the  Arthro- 
•11^  po«t«riar  siiracnMr  of  pod   Peripatus.      Higher   different 

^.Sya  5- .&),"?  «««°»  ^  »»''"  MoUu«»  le«U  to 

ovidoeC  pred6minance  if  not  an  exclusive 

presence  of  nerY^flbrea  in  the  cords,  and  of  Xierr^anglion 

edU  in  the  specialized  ganglia.     The  numerous  transverse 

coxmezigns  of  the  pedal  nerve-cord«  in  Chiton  and  N^o- 


UM,188n  /fo  ,  .  _ 
the  numtls  not  removed  in  ua  front  part  of 
the  speciman ;  ao.,  OMophagns ;  of.  anna ;  n* 
genital  dnct ;  90,  external  openhiff  of  the  nune ; 
tQt  etem  of  the  nei^ridlnm  laaaing  to  90.  It* 
external  apertnre ;  nJb,  refleoted  portion  or  the 
nephrldial  stem  ;  ng,  line  e»oa  of  the  nephrl* 
dlnm,  which  are  aeen  ramifying  tranerereely 
orer  the  whole  Inner  earfiiMe  of  Uie  pedal  mna* 
enlarmaaa. 


C 


menia  (seen  also  in  Fitturella  (fig.  36}  and  some  other' 
'Gastropods)  are  comparable  to  the  transverse  connexions 
of  the  ventral  neive-  . 

cords    of     Gbstopod  _.  ^ 

worms  ,  and  ■  Arthro- 
pods. In  the  abund- 
ance of  the  nervous' 
network  connected 
with  its  longitudinal 
nerve-tracts.  Chiton 
appears  to  retain  some^ 
thing  of  the  early  con- 
dition of  the  CobIo- 
mate  nervous  system 
when  it  }iad  the  form 
of  a  sub-epidermic  net- 
work or  nerve- tunic 
(seen  more  clearly,  in 
Planarians  and  some 
Nemertines),  and  when 
the  concentration  into 
definitely  compacted 
cords  had  not  set  in. 

Ganglia  are,  how- 
ever, distingoishable 
upon  the  nervous  cords 
ofChiton(fig.l8).  The 
cerebral  ganclia  are 
not  distinguishable  as 
such,  but  a  pair  of 
buccal  ganglia  (B  in 
fig.  18)  are  developed 
on  two  connectives 
which  pass  forward 
from  the  cerebral  re- 
gion to  the  great  mus- 
cular mass  of  the 
mouth.  These  buccal 
ganglia  are  special  de- 
velopments connected 
with  the  special  mus-'?^  ?— ^?y^*t5?. 

1     'x       #  ft.    1*  J     laoplenra  (after  Hnbreehl 

CUlanty  of  the  lips  and     hr«l  ganglia ;  i^  mUlngn 

odontophore,  and  are    at1l"^StS3'jL'JSr'o?^2^^ 

found     in    all    GIOSSO-     nerve-cords.    A.  Proneomenla.    Bl  NeomenJa. 

phora,  but  not  in  the  c-^h-**^"--  ^'"^^ 
Lipocephala.  6uch  special  ganglia  related  to  special 
organs  (and  not  introduced  in  our  schematic  Mollusc,  fig. 
1)  we  find  in  connexion  wiUi 
the  siphons  of  the  lipoce- 
phala, and  in  various  posi- 
tions upon  the  visceral  nerve- 
cords  of  other  Mollnsca,  both 
Glossophora  and  Lipocephala. 
A  pair  of  pedal  ganglui  but 
little  developed  (p  in  fig.  18), 
and  a  special  group  of  sub- 
lingual ganglia  are  present  in 
Chiton.  On  the  whole,  the 
nervous  system  •  of  the  Iso- 
pleura is  exceedingly  simple 
and  archaic,  whilst  it  does  not 
well  serve  as  a   type  with 

rro.ia.-lntariorpartoftheiierToak'^l^ch    tO    compare    that   of 
K!!^2!L?'«^**^***'*Sr^  **™2;!»^  other  Mollusca  on  account  of 

taa(fromOegenbatir,A«eMnlt(t/Coaip.  .,  ,,  .      . 

AnaMmy\     £,' buccal  oanglla  («»•  the  Small   amoUUt  of  COUCCn- 

SJhii'^n^^^prS^^ia?:  tn^ti^"^  o^  i*»  nerve-gangUon 

l^lon  and  oommeneement  of  pedal  cells  into  gau^a,  SUCh  aS  WO 
The  enhlingtuil  ganglia  arTnot  let-  ^^^  '^^^  developed   in  Other 

^'"•^  forms. 

The  development  of  Keomenia  and  Ch«todeniia  from 


r  Hnbreeht,  Iool  tAL),    «y  oere- 
lubUngoal  ganglia ;  «,  pedal 
'    *    •      rainaten*^ 
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the  egg  is  entirely  unknown,  that  of  Chiton  only  par- 
tially. Impregnation  is  effected  when  the  eggs  have  been 
discharged  and  are  lying  beneath  the  mantle-skirt.  A 
trochosphere  larva  is  developed  from  the  Diblastula  o^ 
Chiton  (Loven). 

The  Chitons  are  fonnd  in  the  littoral  zone  in  all  parts  of 
the  world,  and  are  ezclnsively  marine.  Neomenia,  Proneo- 
menia,  and  Chietoderma  have  hitherto  been  dredged  from 
considerable  depths  (100  fathoms  and  upwards)  in  the 
North  Sea^  Proneomenia  also  in  the  Mediterranean (Manon). 

SulHxlass  2.-^ASTR0P0DA  ANISOPLEURA 

Characten, — Gastropoda  in  which,  whilst  the  head  and 
foot  retain  the  bilateral  symmetry  of  the  arclii-Mollusca, 
^.he  visceral  dome,  including  the  mantle-flap  dependent  from 
it,  and  the  region  on  which  are  placed  the  ctenidia,  anus, 
generative  and  nephridial  apertures,  have  been  subjected 
to  a  ROTATION  tending  to  bring  the  anus  from  its  posterior 
median  position,  by  a  movement  alonf.  the  right  side, 
forwards  to  a  position  above  the  right  side  of  the  animal's 
neck,  or  even  to  the  middle  line  above  the  neck.  This 
torsion  is  connected  mechanically  with  the  excessive  vertical 
growth  of  the  visceral  hump  and  the  development  upon 
its  surface  of  a  heavy  shelL  The  shbll  is  not  a  plate  en- 
closed in  a  shell-sac,  but  the  primitive  shell-s£c  appears 
and  disappears  in  the  course  of  embryonic  development,  and 
a  relatively  large  nautiloid  shell  (with  rare  exceptions) 
develops  over  the  whole  surface  of  the  visceral  hump  and 
mantle-skirt.  Whilst  such  a  shell  might  retain  its  mecSlftn 
position  in  a  swimming  animal,  it  and  the  visceral  hump 
necessarily  fall  to  one  side  in  a  creeping  animal  which 
carries  them  uppermost. 

The  shell  and  visceral  humo  in  the  Anisopleura  incline 


Ffo.  19.— Dlagnm  to  show  the  effect  of  tonirn  or  rotitlon  of  tha  riaoenl 
hmap  in  Gastropoda,  when  the  Tiiceral  nerve  commlssore  paeaes  abore  Iho 
inteatine :  A^  tinrotated  ancestral  condition ;  P,  qnartar-rotation ;  C.  com- 
plete aenii-rotation  (the  limit) ;  L,  left,  A,  right  aide  of  the  animal ;  an, 
anas :  fn,  m,  i>nmarilx  left  nephridiam  and  primarily  right  nephrldiam : 
^,  primarily  left  (rabeeqnently  the  tub-in  test  inal)  visceral  ganglion ;  rg, 
primanljr  right  (sabaeqnentlj  the  sub-intestinal)  visceral  ganglTon.  The 
dotted  circle  Indicates  the  basal  area  of  the  viftceral  hamp  which  nndergoea 
rotation. 

normally  to  the  right  side  of  the  animal.  As  mechanical 
results,  there  arise  a  one-sided  pressure  and  a  one-sided 
strain,  together  with  a  one-sided  development  of  the 
muscular  masses  which  are  related  to  the  shell  and  foot. 
Both  the  TORSION  through  a  semictrcle  of  the  base  of  the 
visceral  dome  and  the  continued  leiotropic  spiral  growth 
of  the  visceral  dome  itself,  which  is  very  usual  in  the 
Anisopleura,  appear  to  be  traceable  to  these  mechanical 
conditions.  Atrophy  of  the  representatives  on  one  side 
of  the  body  of  paired  organs  is  very  usual.  Those  placed 
primitively  on  the  left  side  of  the  rectum,  which  in  virtue 
of  the  torsion  becomes  the  right  side,  are  the  set  which  suffer 
(see  fig.  1 9).  Some  Anisopleura,  after  having  thus  acquired 
a  strongly-marked  inequilateral  character  in  regard  to  such 
organs  as  the  ctenidia,  nephridia,  genital  ducts,  heart,  and 
tectum,  appear  by  further  change  of  conditions  of  growth  to 
have  acquired  a  superficial  bilateral  symmetry,  the  second- 


ary nature  of  which  is  revealed  by  anatomical  examination 

(Opisthobranchia,  Natantia). 

In  all  groups  of  Anisopleura  examples  are  numerous  in 

which  the  Shell  is  greatly  developed,  forming  a  "honsc" 
into  which  the  whole  animal  can  be  with- 
drawn, the  entrance  being  often  closed 
by  a  second  shelly  pi^ce  carried  upon 
the  foot  (the  operculum).  The  power  o! 
rapidly  extending  and  of  again  contract 
ing  large  regions  of  the  body  to  an 
enormous  degree  is 
usual,  as  in  &e  Li- 
pocephalous  Mol- 
lusca.  In  spite  of 
the  theories  which 
have  been  held  on 
this  matter,  it  ap- 
pears highly  prob- 
able that  no  fluid 
from  without  is  in- 
,  II  troduced   into   the 

V     M  blood,  nor  is  any  ex- 

pelled during  tiiese 
changes  of  form. 
A  large  mucous 
gland  with  a  med- 
ian pore  is  usually  %°^  Si;;i^i~  t^ 

the  Streptoneuroos  eon- 
ditioB.     A.  baccaJ  (rab. 


developed  on  the 
ventral  surface  of 
the  foot,  compar- 
able to  the  sinular 


phageal)  ^nglioa :  C, 
sbral    ganglion  * '  Co, 


oerekriB*    (bu^uw  .    i 

Jleoral  nngltoo  ;  >,  pe- 
al ganglion  with  otoeyvt 
attached ;  p,  pedal  nerre; 
At  abdominal  gan^os 
at  the  extremity  oT  the 
twisted  Tiscerml  "loop"; 
$p,  sapra-intestinal  visce- 
ral nnglion  on  the  coune 
of  the  right  riscerml  cord  , 
s5,8iib-intcstjna1  gang!  'on 
on  the  course  of  the  l<fl 
visceral  cord.  (From  Ge- 
genbaur,  after  Jhenng.) 


neuronsoonaicion.  iTie  „^"  ^  «*aAo  /^  ^    "D« 

untwisted  Tisceroi  loop  so^e  cases  {e.g.,  rj- 
is  lirhtjy  shaded.  «.  rula,  fig.  37,  B)  this 

cerebral  ganftllon :  p?,  ,     ^,   ®  •  x  i 

pleural  ganglion ;  pe,  lias  t>een  mistaken 
iw'olnT.f' °",i4uoS:  fo'  »  water-pore. 

which  represents  also       The         IciotropiC 

Xii'on^''of''s[;c^;'i:il  torsion  of  the  visceral  dome  has  had 
ncnra  and  frives  o.rth '  1^33  deep-sestcd  effect  in  one  series  of 

nerve  to  the   osphra-  .     .        ,*^         .1  ^,  .  , 

dium  (olfactory  organ)  Anisoplsura  than  in  another.     Accord- 
fitu'ri^'si'^Vi^d-li'ingly,  as  the  loop  formed  by  the  two 

nital-  ganglion.    The  VISCERAL  NERVES  (fig.  19)  is  or    is  not 

|iiaaroomiUtd.'^(iSter  caught,  ss  it  were,  in  the  twist,  we  are 

Spengoi.)  able  to  distinguish  one  branch  or  line  of 

descent  with  straight  visceral  nerves — the  Euthtnsurjl 


Fio.  SI— Kerrons  ■▼stera  of  the  Pond-Snail,  Uminmyu  dagmalU,  m  a  trpe  of 
the  short-looped  Kuthyneuroas  condition.  The  short -viaceral  **  loop  with 
lU  three  ganglia  Is  lightly-shaded,  es,  cerebral  ganglion ;  pe.  p«lal  gsBgUoa  : 
of,  pleural  ganglion ;  ab,  abdominal  ganglion ;  sp,  viaceral  nngUon  of  the 
left  side ;  opposite  to  it  is  the  visceral  ganglion  of  the  right  side,  which 
gives  off  the  long  nerve  to  the  olfSsctorv  ganglion  and  oephradiua  o.  u 
Planorbia  and  in  Auricula  (Pnlmnnata,  alUed  to  Umnnus)  the  olfactory  o- 

Is  on  the  I</l  sida  and  receives  ito  nerra  from  the  kfi  riteml  1 

(After  Bpengel^) 


(fig.  20) — from  a  second  branch  with^ 


''Omk 


oerrea 


erOaBEASOHIA.] 
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twitted  into  a  figore^-ei^lit— tlie  fltEtecomuiu  (^.  31). 
Ptobably  the  ^athynexus  and  tlie  Streptoneiiia  nave  de- 
yebped  independently  from  the  aneeetral  bilaterally  sym- 
metncal  QastropodflL  The  escape  of  the  Tieoeral  nerve-roop 
from  the  torsion  depends  on  its  haTing  acquired  a  somewhat 
deeper  position  and  shorter  extent^  previously  to  the  oom- 
menoement  of  the  phenomenon  of  torsion,  In  the  ancestors 
of  the  Enthyneiua  than  in  those  of,  the  Streptonenia. .  The 
junction  of  the  two  halyes  d  the  yisceial  loop  in  the 
Enthyneura  is  below  the  anns,  and  the  loop  is  therefore 
not  canght  by  the  intestine.  In  the  Streptonenia  the 
jimction  is  (as  in  the  Isoplenia)  above  the  aniuC 

Branch  a.-^TB£PTOJ!fJBUSA  (Spengel,  1881).  . 

Charaden. — Gastropoda  Anisopleura  in  wfaiefa  the 
▼isoeral  '^kx^"  (the  contenninoos  visceral  nerves^  un- 
braces the  intestine  and  therefore  shares  in  the  tovsion  of 
the  visceral  hnmp,  the  right  cord  crossing  tbove  the  left 
80  as  to  form  a  fignre-of-oght  (see  fig.  19). 

The  Streptoneura  comprise,  two  orders  —  the  Zygo- 
branchia  and  the  Asygobranchia. 

Order  1.— ISygolmiicliiA. 
Chisraden, — Streptoneora  in  which,  whilst  the  visoenl 
torsion  is  very  complete  so  as  to  bring  the  anns  into  Ihe 
middle  line  jmt^orly  or  nearly  so^  the  atrophy  of  the 
primitively  left«de  organs  is  not  carried  oat.  Theri^t 
and  left  ctenidia,  whidi  have  now  become  left  and  right 
respectively,  are  of  equal  sise,  and  are  placed  symmetrically 
on  either  side  of  the  neck  in  the  paUial  space.  Belated 
to  them  1$  a  simple  pair  of  oephradial  patches.    Both  right 


tentaeolir  prooa^M  df  Hit  muXLt. 
erCoTler.) 

and  left  nephridia  are  present,  the  actual  right  one. being 
much  larger  than  the-left.  Two  auricles  may  be  present 
ri^t  and  left  of  a  median  ventricle  (Haliotis),  or  only  one 
(Patella).  The  Zygobranchia  are  further  very  definitely 
characterized  by  the  archaic,  character  of  absence  of  special 
genital  ducts.  The  generative  products  escape  by  the 
larger  nephridiimL  The  sexes  are  distinct,  and  there  is 
no  copulatory  or  other  aocess(»y  generative  apparatus. 
The  teeth  6f  the. lingual  ribbon  are  highly  differentiated^ 
(BhipidogloBsate).  The  visceral  dome  Ues  close  upon  the 
oval  sucker-like  foot,  and  is  coextensive  with  its  prolonga^ 
tion  in  the  aborsl  direction. 

The  Zygobrtachia  compriw  thrae^mUiet,  arrtnged  in  two  lab- 
orden. 

Sub-order  1.  CUnidiclntmeMa, 
0%anMf<r.— Large  paired  otenidia  acting  as  gilli. 
Family  1.— JTotexSi*. 
Oenen :  JToUoMt  (Ear-Shell,  Ormer  in  GKMmaejr);  mostly  troploal ; 
THnoiiB. 
VamHy  %—Flmmtllidm, 
GenMst  lUmtrtUa  (KeV-hole  limpet)  (figk  24,  M\  BmargimUa, 

SnbHvdera.  FhyUidMmimaUa. 
ahaftMtifi.«-OtBiiidia  ledncad  to  wart  like  pspflltt!  ipsalsl  solh 


pallial  lameDs,  Similar  to  those  of  ibe  OpiiUiobitach  Tleino* 
phyllidJa,  perforvoi  the  ftmction  of  giUi 
Famfly  Z.—PuteUidm. 

:  FaUUa  (limpet^  figa  S6,  ttd ),  NaeeOa  (Bomiet-Iimpet), 


Fia  14.— Doml  aapeet  of  •  MMdmen 
ot  rimmUs  froai  which  Um  shell 
hM  bMO  ranarad,  whilst  tb«  ante- 
ilor  aiw  of  th«  infDtI»«klrt  hM 
B  longitadiiwnTUi  t  and  its  ■Mm 
wled.  a,  eephalie  tentaela;  ^ 
fbot;  d,  Itffc  (arehale  i1ght>  gill. 
ptoiM ;  «,  refleoted  in«itle-fl«p :  Jl, 
ih«  flMort  or  hola  la  tho  ma&tle-fliip 
WMd  bj  tha  londtndlnal  Inoi- 
_  _ :  /  right  (arehaie  left)  naphri- 
dlnm'a  apertnra ; '  0,' anna :  k»  left 


Further  Bemarh  onZygcbrasukui. — ^The  Common  limpet 
is  a  specially  interesting  and  abundant  example  of  the 
remarkable  order  Zygobranchia.  A  complete  and  accurate 
account  of  its  anatomy  has  yet  to  be  written.  Here  we 
have  only  ^pace  for  a  brief  outline.  The  foot  of  the 
Limpet  is  a  nearly  drcnlar  idlso  of  muscular  tissue ;  in 
front,  prqjecting.  from  Mid 
raised  iJwve  ity  are  the  head 
and  neck  (figs.  26,  SO).  The 
visceral  hump  forms  a  low 
conical  dome  above  tlie  sub- 
eircular  f  oot^  and  standing  out 
all  round  the  base  of  this  dome 
so  as  to  completely  overlap  the 
head  and  foot,  is  the  drtmkr 
mantloiBkirt.  The  depth  of 
free  mantle-skirt  is  greatest  in 
fronts  where  the  head  and  neck* 
are  covered  in  by  it  Upon 
the  surface  of  the  visceral 
dome^  and  extending  to  tiio 
edge  of  the  free  mantle-skirt^ 
is  the  conical  shelL  When 
the  shell  is  taken  away  (best 
effected  by  immersion  in  hot 
water)  the  surface  of  the  vis- 
ceral dome  is  foimd  to  be 
covered  by  a  black-coloured 
epithelium,  which  may  be  re- 
moved, enabling  the  observer    ^^.  ,^^_.  ^  „      ^  _ 

to  note  the  position  of   some     (Mohalo  right)  apwrtoa  of  naphri- 

orgami  lying  below  the  trans-  ^»«?'^-«>«^  «««^) 
parent  integument  (fig.  27).  The  muscular  columns  (c) 
attaching  the  foot  to  the  shell  form  a  ring  incolnplete  in 
fr  front  external  to  which  is  the  free 
mantle-skirt.  The  limits  of  the 
large  area  formed  by  the  flap  over 
the  head  andneck  (eer)  can  be  traced, 
^  and  we  note  the  anal  papilla  show- 
ing through  and  opening  on  the  right 
shoulder,  so  to  .speak,  of  the  animal 
into  the  large  anterior  region  of  the 
sub-pallial  space.  Close  to  this  the 
small  renal  organ  (1^  mediad)  and  the 
larger  renal  organ  (k,  to  the  right 
and  posteriorly)  are  seen,  also  the 
pericardium  (/)  and  a  coil  of  the  in- 
testine {int)  embedded  in  the  com- 
pact Hver. 

On  cutting  away  the  anterior  part 
of  the  mande-skift  so  as  to  expose 
the  sub-pallial  chamber  in  the  region 
of  the  neck,  we  find  the  right  and 
left  rend  papills  (discovered  by  Lan- 
ftomtha  Mdafawfkoa.  «!» Nestor  (27)  in  1867)  ou  either  side 

5S*?W%rS^  t!^*^«*^I*P^<^  2®)'  l>^*aogilk 
arminatrioaiciiiapboadoiilf  a  similar  examination  be  made 

f&anaok.    (dri^naL)  ^   ^^   ^^  ^^^   FisSUrella   (fig. 

24,  <i^,  we  find  right  and  left  of.  the  two  renal  apertures 
a  rignt  and  left  gill-plume  or  ctenidium,  which  by  their 
presence  here  and  in  Haliotis  furnish  the  distinctive  char- 
acter to  which  the  name  Zygobranchia  refers.  In  Patella 
no  such  plumes  exist  ^^  ngh^  <^d  left  of  the  neck  are 
seen  a  pair  of  minute  oblong  •  yellow  bodies  (fig.  28»  d), 
whic^  were  originally  descril^  by  LiEmkester  as  orifioea 
poasibijr  ioonnected  with  the  evacuation  ofJth&flfineEadva 


Fio.  9S.— Fannophonia,  aaan  ^ 
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products.  On  account  of  their  position  they  were  termed 
by  him  the -''capito-pedal  orifices,*'  being  placed  near  the 
junction  of  head  and  foot  Spengel  (24)  has,  howe'yer,  in 
a  most  ingenious  way  shown  that  theseljodies  are  the  repre-' 
sentatives^of  the  typical  pair  of  ctenidia,  here  reduced  to  a 
mere  rudiment  Near  to  each  rudimentary  ctenidium  Spengel 


Fia  ML— Hm  CommoB  Limpet  (PcKWIa  PuigtUa)  la  lt«  shalL  m«b  from  the  padal 
"V^  \y»  !5\r'll^  •nimro.ptmtsrioT  writ!  a,  ecpluUo  tMtaclijT 
plantar  raiibee  of  the  fbot ;  c,  free  odxe  of  the  Aell ;  d,  Hm  bntnohial  cflb- 
'?"*iI*^-S^"»,r*'**^  "'*°*  '**"»•  •"*«1«'  •^  >»«»  laterrnptiiig  Cha 
*l"*^tf.*^jP  l*m«^»«;  f.,«n*rg«n  of  the  mantle-iklti ;  /  gm  lameUaTCJuK 
**'^fe-*^lf ^T**^*  P*l"**  »^*^.  oomparuble  to  thoaa  of  PleuiophjUldta); 
g,  the  branchial  efferent  veuel ;  k.  fkotor  of  the  branchial  adrahent  Tenel  • 
i  Interepaoes  between  the  mueotJar  bundlea  of  tha  root  of  tha  fiwt^  aaoalnff 
the  leparate  area  aean  In  flg.  S7,  a.    (OriginaL)  ^^ 

has  discovered  an  olfactory  patch  or  oephradium  (consisting 
of  modified  epithelium)  and  an  olfactory  nerre-ganglion 
(fig.  32).  It  will  be ,  remembered  that,  according  to 
Spengel,  the  osphra- 
dium  of  Mollusca  is 
definitely  and  inti- 
mately related  to  the 
gill -plume  or  cteni- 
dium, being  always 
placed  near  the  boise 
of  that  organ;  further, 
Spengel  has  "shown 
that  the  nerve-supply 
of  this  olfactory  organ 
is  alwajTs  derived  from 
the  .visceral  loop.  Ac- 
cordingly, the  nerve- 
supply  aJSords  a  means 
of  testing  the  conclu- 
sion that  we  have  in 
Lankester's        capito-  ^^  ^'— 

pedal  bodies  the  rudi-  melted  cpiueimm;  me  totenul  oivana  aie 

mentary  Ctenidia.    The  "^^  through  the  tranaparent  body-waU.     t, 

J       .     ^^"^    *.  nnaonlarbandlee  forming  the  r«3ot  of  the  foot 

accompanying  dia-  and  adherent  to  the  eheU;   c.  f^ee   mantle^ 

crams  /"fiffS.  34    35\  of  ^^  •  ^  t«ntacallferoue  margin  of  the  aamc : 

gwnB  ^ngs.  04,  OO;  OI  ^  ,j„j,er  (left)  nephridium :  \  larger  (right) 

tne  nervous  Sirstems  of  Mnhndiam ;  I,  perleardlnm ;  Zs,  Abroue  eeptum. 

PatellaandofHaUotis,  SSn.^C&?f^^^ 
as  determined  by  Spen-  *»«vin«  «» iw«i  (on>i»ito  hoodx  (OrigtoaL) 
gel,  show  the  identity  in  the  origin  of  the  nerves  passing 
from  the  visceral  loop  to  Spengel's  olfactory  ganglion  of 
the  Limpet,  and  that  of  the  nerves  which  pass  from  the 
visceral  loop  of  HaKotis  to  the  olfactory  patch  or  oephra- 
dium, which  lies  in  immediate  relation  on  the  right  and 
on  the  left  side  to  the  right  and  the  left  ^-plmnea 
(ctenidia)  respectively.    The  same  diagrams  serve  to  d^  I 


moinstrate  the  Streptoneurous  condition  of  the  visceral  loop 
in  Zygobranchia. 

"Thus,  then,  we  find  that  the  limpet  possesses  a  sym- 
metrically-disposed pair  of  ctenidia  in  a  rudimentary  con- 
dition, and  justifies 
its  position  among 
Zygobranchia.  At 
the  same  time  it  pos- 
sesses a  totally  dis- 
tinct series  of  func- 
tional gills,  which 
are  not  derived  from 
^the  modification  of 
the  typical  MoUus- 
can  ctenidium. 
These    gills  are  in 

the  form  of  delicate  Fia  S8.->Antariar  portion  of  the  same  Umnel,  vlth 
tta^oyerhwaglng  oephallo  hood  removecL    a,  oe- 


vhallc  tentacle;  \  foot;  e,  mnienlar  rabatanee 
forming  the  root  of  the  foot ;  d,  the  capito-pedal 
organa  of  Lankeatar  f-radlmentary  ctenidia);  c, 
tpUla  of  Uie  laigar  nephrfdhnn ; 
of  the  emaller  nephridinm ;  i, 
1 ;  k,  larner  nephrldiam ;  I,  peri- 
cardium; e^  ent  edge  of  the  manUa-akirt ;  % 
llrer ;  p,  anoat.    (OriginaL) 


lamella  (fig.  26,/), 
which  form  a  series 
extending  com- 
pletely round  the 
inner  face  of  tlie 
depending  mantle- 
skirt  This  circlet  of  gill-lamellsB  led  Cuvier  to  class  the 
Limpets  as  Qyclobranchiata^  and,  by  erroneous  identifica- 
tion of  them  with 
the  series  of  meta- 
merically  repeated 
ctenidia  of  Chiton, 
to  associate  the 
latter  Mollusc 
with  the  former. 
The  '  giil-lamellie 
of  Patella  are 
processes  of  the 
mantle  compar- 
able to  the  plait- 
9         '         e  like     folds    often 

Fio.  ».— The  eama  apeeimen  rlewed  from  the  left  observed    on     the 
front*  lo  aa  to  ehow  the  eub-anal  tract  (/)  of  the         -       -    .  ^      , 
larger  nephridinm,  by  which  it  oommnnieates  with  "^^^^    01    tUe    bran- 
thepericardlam.    e^mouth;  otherUttenaelnHg.  28.  chial    chamber    in 

other  Gastropoda  («.^.,  Buccinum  and  Haliotis).  They  are 
termed  .pallial  gills.  The  only  other  Molluscs  in  which 
they  are  exactly  represented 
are  the  curious  Opistho- 
branchs  Phyllidia  and 
Pleurophyllidia  (fig.  57). 
In  these,  as  in  Patella,  the 
typical  ctenidia  are  aborted, 
and  the  branchial  function  '^ 
is  assimied  by  close-set 
lamelliform  processes  ar- 
ranged in  a  series  beneath 
the  mantle -skirt  on  either 
side  of  the  foot.  In  fig.  26, 
d  the  large  branchial  vein  of 
Patella  bringing  blood  from 

the   crill-series  to  the  heart  ^**-  W-— Diagram  of  the  two  leaal  crvuie 
®  (nephridiaXtoihowtheirreUUoBtothe 

rectum  and  to  the  perloardinm.  X  pa- 
pilU  of  the  laxger  nephridium ;  f,  anal 
papilla  with  rectum  leading  fivm  it ;  k, 
papaia  of  the  amaller  nephridium,  whieli 
le  only  represented  by  dotted  outUnee ; 
I,  pericardium  indicated  by  a  dotted  out- 
line,—at  Its  right  side  are  eeen  tha  two 
reno-pericardial  poree :  /,  the  sub-aaaT 
tract  of  the  large  nephridium  girea  off 
near  iU  papilla  and  s#en  through  the 
nnahaded  smaller  nephridinm ;  b.a,  aa- 
tarlor  superior  lobe  of  the  large  ne- 
phridium ;  ka.1.  left  lobe  of  same;  fa^ 
poatcrior  lobe  of  same;  fci.(,  infbrior 
■ab-Tlacanl  loba  of  aauMi    (OrtglnaL) 


IS  seen ;  where  it  crosses 
the  series  of  lamells  there 
IB  a  short  interval  devoid 
of  lamellip. 

The  heart  in  Patella  con- 
sLsts  of  a  single  auricle  (not 
two  as  in  Hidiotis  and  Fis- 
Burella)  and  a  ventricle ;  the 
former  receives  the  blood 
from  the  bfanehial  vein,  the 
lattsr  distributes  it  throu|^  a  large  aorta  which  soon  l^adu 
into  im^olar  bbodrkomuBp 
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Tbe  existence  of  two  renal  organs  in  Patella,  and  their 
relation  to  the  pericardium  (a  portion  of  the  ooalom),  is 


m.  SI.— DtacrBm  of  «  rerttail  antero-postero  in^itaa  ijctfon  of  •  Ltop*t 
J^Sm  MtoS.  »,  »,  with  tollowliig  addlttoM :  a  lnt«rttoe  to  tfmn«T« 

SvSrri^ttfrirduct  of  ■tin.;  If.  Vooo.1  «nty :  «••  P^^I  JJ--*  ^^.'^S* 

!S«iI37«farmMi5wSd  <^^ 
pMieudlnm.    (QrlgiqiL) 

important     Ea^xenal  organ  is  a  tac  lined  with  gUuidular 
epitheUun  (ciliated  cells  with,  txmoretions)  oommtmicating 


pio.  82.— A.  BaoiloB  to  ft  ptona  Tertieal  to  the  rartooe  of  the  Mok  of  Ffttonft 
tlirough  a»  the  rodiiMnUrj  eUnkUum  (lAnkeaUc't  organX  and  ^  the  ol- 
SwtarT  epitheUam  (oephradinm) ;  V  the  olfketory  (oei^racUal)  t>Bglloo. 
(After  Spengel.)  B.  Borfliee  riew  of  a  radimentanr  ete&kUn^i  of  FftUUft, 
exoiaed  and  Tiewed  aa  a  tranaparent  o»eot.    (OrictoaL). 

with  the  exterior  by  its  papilla,  and  by  a  narrow  passage 
with  the  pericardium.     The  connexion  with  the  pericar- 


i      / 

or  external  or  right  rwul 


Fn.  IS. — ^Vertleal  aeotton  to  >  pwnc   ruumnB   •••< 
anterior  part  of  the  Tlaoeral  hump  of  PaUlla,  to  ■ 

and  tSetr  openings  tato  the  pericardium,    o.  laiye  or  « "-f"r  .T^ITZj  \I^ 
organ  ;  eA,  karroVproee*  ofthe  Mime  mnnlng  Wo«-  the  tntiNitlne  end  ImJ 


.«  tfalTeraity  CoUega,  Oxford.) 

dium  of  the  smaller  of  the  two  renal  organs  was  demon- 
strated by  Lankester  in  1867,  at  a  time  when  the  fact 


that  the  renal  organ  of  the  Mollusca,  as.  a  rule,  opens  into 
the  pericardium,  and  is  therefore  a  typical  -nephi-idium, 
•was  not  known.  Subsequent  investigations  (27)  cairied  on 
under  the  direction  of  the  same 
naturalist  have  shown  that  the 
larger  as  well  as  the  smaller  renal 
sao  is  .in  communication  with  the 
pericardium.  The  walls  of  the 
renal  sacs  are  deeply  plaited  and 
thrown  into  ridges.  .Below  the 
surface  these  walls  are  excavated 
with  blood-vessels,  so  that  the  sac 
is  practically  a  series  of  blood-ves- 
sels covered  with  renal  epithelium, 
and  forming  a  mesh-work  within 
a  space  communicating  with  the 
exterior.  The  larger  renal  sao  (re- 
markably enough,  that  which  is 
aborted  in  other  Anisopleura)  ex^ 
tends  between  the  liver  and  the 
integnmsbt  of  the  visceral  domeFio.t4.— NerrAuByBtamofFft- 
very  widely.  It  aLK>  bends  round  {i%y  ^SLi^JSrS-'^^ 
the  liver  as.  shown  in .  fig.  80,  and    ppsiu  an  omitted.  «.  oere- 

.  ,  1.    If      i   ^1.        tral  ganglia;  ^•.cerehral com- 

forms  a  large  sac  on  half  of  the      •  '^^  •   -^ 

upper  surface  of  the  muscular  mass 
of  the  ioot.  Here  it  lies  close 
upon  the  genital  body  (ovary  or 
testis),  and  in  such  intimate  rela- 
tionship with  it  that,  when  ripe,  the  gonad  burets  into  the 
renal  sac,  and  its  products  are  carried  to  the  exterior  by 
the  papilla  on  the  right  side  of  the  anus  (Robin,  Dall). 
This  f^t  led  Cuvier  erroneously  to  the  belief  that  a  duct 
existed  leading  from  the  gonad  to  this  papilla.  The 
position  of   the  gonad,  best   seen  in  the  diagrammatic 


HUMiu^ ,  jri,  pdeoial  ganglion ; 
pe,  pedal  ganglion ;  pc,  pedal 
nepre ;  a  ^,  nerrea  ^ht  and 
left)  to  the  mantle ;  o,  oUko- 
torj  ganglion,  oonneeted  by 
nerre  to  the  •  Stxeptonenroos 
Tlaoeral  loop.  (After  SpongeL) 


Fki.  85.— Kenrona  tjtitm  of  Hallotla;  the  riaoenl  loop  la  lightly  ehaded; 
the  boooal  ganglia  are  omitted,  e^  eerehcml  ganglion :  ii(.p«,  the  Aiaed  pleural 
■ad  pedal  ganglia ;  jm,  the  right  pedal  nenre ;  ecjrf,  the  cerebro-pleural  eon. 
neoti(Ve;  cr.pe,  the  oerehro-pedal  oonneotire;  i^  r,  right  and  left  mantle 
aarvot  •  ab,  abdominal  ganglW>  or  alto  of  nme ;  e,  o,  right  and  left  oUkotory 
yuigUa  ukd  oaphxadla  leoeiTing  narre  from  Tlaoeral  loop.    (After  SpengeU) 

section  (fig.  31),  is,  as  in  other  Zygobranchia,  devoid  of 
a  special  duct  oonununicating  with  the  exterior.  This 
condition,  probably  an  archaic  one,  distinguishes  the  Zygo- 
branchia among  all  Glosaophorous  Mollusca. 

'The  digestive  tract  of  Patella  offere  some  interesting 
features.  The  odontophore  «is  powerfully  developed ;  the 
radular  sac  is  extraordinarily  long,  lying  coiled  in  a  snace 

._„.;  —  ogle 
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between  the  xnM8  of  ilieKver  and  Aemiwcnlar  foot  The 
radula  has  160  P0W8  of  teeth  with  twelre  teeth  in  each  row. 
Two  pain  of  ealiwy  ducte,  each  leading  from  a  aalivay 
gland,  open  into  the  buccal  chamber.  The  ceaophagus  leads 
into  a  remarkable  stomadi,  plaited  like  the  manypHea  of  a 
sheep,  and  after  this  the  intestine  takes  a  Teiy  laige  nnm- 
ber  of  tmns  embedded  in  the  yellow  liyer,  nntQ  at  last  it 
pasaes  between  the  two  renal  sacs  to  the  anal  papilla.  A 
corions  ridge  (spiral  f  Talve)  which  aecrotea  a  alimj  cord  ia 
found  upon  the  inner  wall  of  the  inteatine.  The  general 
structure  of  the  Molluacan  intestine  haa  not  been  suffi- 
ciently inveatigate^  to  render  any  eompariaonot  thia  atruo- 
ture  of  AtteUa  with  that  of  other  Hollusca  poeeible.  The 
eyea  of  the  Limpet  (88)  deaerre  mention  aa  ezamplea  of 
the  moat  primitive  kind  of  eye  in  the  HoUuacan  aeriea. 
They  are  found  one  on  each  .cephalic  tentade^  and  aro 
simply  minute  x>pen  pita  ^M 

or  depressiona  of  the  f  ^  ^  jl^lf  *  ^ 
epidemua,  the  epidermic 
cella  lining  them  being 
pigmented  and  connected 
•with  nenrea  (compare  fig. 
118). 

liie  Limpet  breeda 
upon  the  aouthem  Eng- 
lish coast  in  the  early 
part  of  April,  but  its  de- 
velopment haa  not  been 
followed.  It  haa  simply 
been  traced  as  f ar  aa  the 
formation  of  a  Diblastula 
which  .acquires  a  ciliated 
band,  and  becomea  a 
nearly  apherical  Troeho- 
aphere.  It  ia  probable 
that  the  Limpet  takea 
aeveral  yeara  to  attain 
full  growth;  and  during 
thav  period  it  frequenta 
the  aame  spot^  which 
becomea  gradually  annk 
bdow   the   •ommnding^,^^,.,^  ^,1,,,,^ 

surface,  especially  if  the  paUial  Bcrre;  p.  pad«l  itarT*;  A,  ftMonl- 
BAl  gagVm  In  tne  Blrepionegwwn  Tiaoonl 
cammiaann,  with  tam*  and  rab-lBtMtine 
Mingllon  on  «m1i  Mb;  B,  bnoeal fuai^ ; 
C;  Cp  Mt«l9nl  fuai^ ;  «,  eenlml  eomnls- 
mm:  a,  otooyiti  ntteehsd  to  the  eenbro- 
MdMoonnoottTM.  (FtomCkcantaMir,  after 


rock  be  carbonate  of  lime. 
At  low  tide  the  limpet 
(being  a  atrictly  inter- 
tidal  organism)  ia  ex- 
posed to  the  au,  and  is 
to  be  found  apoa  its  spot  d  fizatiom ;  but  when  the  water 
ag^in  covers  it^  it  (aooosding  to  trustworthy  obaervera) 

?[uits  its  attachment  and  walkB  away  in  sewrch  of  food 
minute  encrustiDg  algaa)^  and  then  Once  moro  aa  the  tide 
falls  returns  to  the  identioal  spc^  not  an  inch  in.  diameter, 
which  belongs,  as  it  were,  to  it.  Several  million  limpeta 
— ^twelve  million  in  Berwickahiro  alone— aro  annnaUy  uaed 
on  the  east  coast  of  Britain  as  bait 

Order  2.— Azygobranchia. 
Charaden, — Stroptoneura  which,  as  a  sequel  to  ihe 
torsion  of  the  visc(»ai  hump,  have  lost  by  atrophy  the 
originally  left  ctenidium  and  tiie  originally  left  nephridium, 
retaining  the  right  ctenidium  aa  a  oomb-like  gill-plume  to 
the  actvud  left  of  the  rectum,  and  the  right  nephridium 
(that  which  ia  the  amaller  in  the  Zygobranehia)  alao  to  the 
actual  left  of,  the  rectum,  between  it  and  the  gill-plume. 
The  right  olf  actdiy  organ  only  is  rotained,  and  may  aasume 
the  form  of  a  comb-like  ridge  to  the  actual  left  of  the 
ctenidium.  or  branchial  plume.  It  haa  been  erroneoualy 
deacribed  as  the  second  gill,  and  la  imown  aa  the  para- 
branchia.    The  rectum  itaelf  lies  on  the  animal^a  right 


ahonlder.  The  preaenee  of  glandular  plication  of  the  aorf ace 
of  the  mantle-flap  (fig.  46,  d?)  and  an  adrectal  gland  (pmpla- 
gland,  fig.  47,  gp)  aro  frequently  obaerved.  The  aexea  an 
always  distinct;  a  special  genital  duct  (oviduct  or  apena 
duct)  unpaired  ia  preaent,  opening  either  by  the  aide  ol  the 
anna  or,  in  the  malea,  on  the  right  aide  of  the  neck  in  con- 
nexion with  a  large  penia.  The  ahell  is  usually  large  and 
apiral;  often  an  operculum  is  developed  on  the  upper  sur- 
face of  the  hinder  part  of  the  foot  The  dentition  of  the 
lingual  ribbon  ia  very  varied.  In  moat  cai^  the  visceral 
hump  and  tiie  foot  increaae  along  axea  at  right  angles  to 
one  another,  ao  that  the  foot  is  extended  far  behind  the 
visceral  hump  in  the  ab-oral  direction,  whilst  theviacersl 
hump  is  lofty  and  spirally  twisted. 

This  is  a  veiy  large  group,  and  is  conveniently  divided 
into  two  sections,  the  Reptantia  and  the  Natantia.  The 
former,  containing  the  immense  nugority  of  the  group, 
breaks  up  int^  throe  sub-orders,  the  Holochlamyda,  Fneu- 
monochlamyda^  and  Siphonochlamy  da,  chaiacterised  by  the 
preaence  or  absence  ci  a  trough-like  prolongation  of  the 
maigin  of  the  mantle-flap^  wUch  oondncta  water  to  the 
reqaratocy  chamber  (aub-palUal  apace  where  the  giB,  anus^ 
Ac,  aro  placed),  and  notchea  the  month  of  the  ahell  by 
ita  presence^  or  again  by  adaptation  to  aerial  roapiia- 
tlon.  The  aub-ordera  aro  divided  into  gioapa  acooidisg  to 
the  charactera  of  the^lingual  dentition.  In  aome  Ai^^ 
branchia  the  mouth  ia  placed  at  the  end  of  a  more  or  kss 
elongated  anout  or  roatrum  which  ia  not  capable  of  intxo» 
venion  ^Roatrif era) ;  in  tiie  otheia  (Froboaddifeia)  the 
roatrum  la  partly  invaginated  and  ia  often  of  great  length. 
It  is  only  everted  when  the  animal  is  feeding,  and  ia  with- 
drawn (introverted)  by  the  addon  of  apedal  mnadea ;  thf 
over-worked  term  ''proboada"  ia  applied  to  the  rotractile 
form  of  anout  The  term  **  introveraible  anout,"  or  simply 
''introvert)"  would  be  preferable.  The  preaence  or  abaenoe 
of  this  arrangement  doea  not  aeem  to  fumiah  ao  natural  a 
diviaion  ci  tiie  Beptant  Asygobranchia  aa  that  afforded  hj 
the  charactera  of  .the  mantle-akirt 

Section  tk^RBPTANTIJ. 
CharaeUn.  —Azygobraachia  adapted  to  a  creeping  Hh ;  foot  either 
wholly  or  only  the  meeopodium  in  the  fonn  of  a  creeping  disoL 

Sub-order  l,^irohtihlamydcL 
Charaden, — ^Reptant  Asyffobranchia  with  a  aimple  maxgin  to  th# 
nantle-ekirt,  and,  aooordin^y,,the  Up  of  the  shell  unnotched; 
mostly  BostziliBra  (<.«.,  with  a  non-introvenible  anout),  and  vege- 
tazian ;  marine,  brackiah,  fresh-water,  terreetriaL 

«.  Sh^^ltma  (x.4  to  7.1.4  to  7.x). 

Family  \,--TrwSMm, 
Genera:   Tur^,  lin.;  PkaMianeOa,  Dun.;  JflMwrato*,  HontH; 
Tf^chut^  lin.;  RoUtla,  ldatL\  JBumnphainUt-i^-w. 
FamHj  ^^NeriHim, 
Genera:  Ntrita,  L.;  ITerUifia,  Iism.;  PiUeiu$,  Low;  Na/okOot 
Lam. 
Family  8.— PZeiirofomarwf«. 
Genera;.  FUurUomaria,  Defr.;  AfuOomuBt  HontC;  Sttmatia, 
Helbing; 

fi.  iYMM^fona  (X.O.X). 
Tamily  L—Sealaridm. 

Genus :  .iSoa&iria,  liun.' 
Family  6,—^anthimdm, 
Genera :  Jantkituii,  LauL  (fig.  44)  i  SednHa,  Petit 

Vkmily  ^.^-^Xkriihidm, 

G«nera:  Oerithium,  Brag.;  Ifoiamides,  Brong.;  Ntrinma,  Defr* 
Family-?.— Jfetonitte. 

G«n.Tm:  Mdania,  Lam.;  Uelancptii,  F4r.;  Aneylolui,  Lay. 
Family  B.—P^m<daiid*t, 

Genera:  iyramidcUa,' Lam. ;  StyUna,  Flem.;  AdU,  Loren. 
Family  9,^TwrUMidm.- 

Genera:  7Vrri(0^2k^  Lam. :•  Caicttma'FlenL;    TirvMtuJ^  AosDSi: 
SUiffuaria,  Brag. 
Family  10.— J[muphoHdm, 

Genus  t  J%orw,  Monti  (fig.  89). 
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(ArckiUuAynMnim,) 


Bmicll  a.'— oTBXFTOHfUBA* 


>.-"Birr 


Bmidi ».— BuTHTBwmA. 


Qrdtr  1.— Ztoobeakcsia. 


Order  8.— AzTOOBEAyoHlA. 
{Arehihoicehlamydum, ) 


Order  1.— Opibtbobbavohia. 
{ArdiipaUitaum,} 


r  2.-- PoiJCOVA 


r 


Ordir  2.— PoiJCOVATi. 
{AreMatpmmaimm.) 


Sect  ». 


Sect  a. 
JPtUliaUu 


>•     8- 


Geners:  Jfatiea,  Lam.;  SVj^arifuj^  Lam.;  iir«rtti;p«ii^  OrateL 
Pamilj  12.— JSnAwoiMMdiiv. 
The  aingle  genne  and  spo4ee  Xnioeoneha  nUrdbOU,  diioowed  by 
JoK  HiillwSiil851,puMitioi&iS^iu9to4i^itata.  .  ThBadnIt 
Sdhii  is  Bot  known* 
FAmily  It.^-Manmidm. 

Clenen:  Manenia.  Leach  :  Onekidioprit,  Beck. 
nndl7l4.~.^cfiu»<(ftK 


^ORJM,  Sichich.;  Loaia,Qt.i  (probably  fhtteirm  bd 
firand  to  belong  to  the  Zygobmichia}. 
raaflylS.— OqmSiM. 
Clenen:  Oapuhu,  Montfl;  Oalj/pfrma,  Lam.  (fig.  40);  TroeMta, 


Ctanam:  .LUtoritM  (the  Periwhiklea,  fi^  46)  ;  MbthUui,  Gray ; 
XMM^Tnrt;  I^ttoa^FttBLi  irydrMa,BtiXtm.',  Aaiimiikw^ 


Dnnfly  17.— Pte^ttii^id^ 
Genera:  PaltuUtut  (Binr-Snafl)  (fi^  T,  SI) ;. MlkynA^  Gray; 
TtmdUa,  Gray. 
Amily  IS.— rakaM(i«. 

Gorae :  Fahnia  (fig.  45),"  fifeah-WBter. 
Pamfly  l9.—AmmMSridm! 
ikoMM'.^A'mmularia  (can  breathe  air  by  meaai  of  the  walli  of 
the  paUi^  chamber  as  well  as  water  W  the  glU;  fireah-WBtert 
of  tropical  America,  Afidea,  and  East  Lidies). 

Sab-order  2. — PnmmMncMamydtL 
CABrtttfiiiv.— PliUial  chamber  a  Inng-sao ;  no  gill;  auNitih  en  B 
xottrnm,  not  a  retractile  proboada;  tSRestrial  haUt 
Jamily  20. — OydoitoMidm. 

Ytan^  2L— J7s2i0A»Mi^  (radolarrhlpu^  than  tnnio- 

Oenera:   Stctutoma,  Adams;   TroehaUOa,  SyniaM,;  SiUidM,, 
Lam.;  Proserpina,  Gnild. 
JIuBfly  n.—Ae(cuUdm. 

Actada,  lUxtBL ;  0€omtlania,'P&. 


Sab-order  Z.^^jSNpiktmoAlamifia, 
CAoracfera.— Beptant  Amobranohia  with  the  maai^  of  t&B 
mantle  drawn  oat  to Ibnna  Smi|^]ike  alphaa  whioh  nofahea  ti» 
lip  of  the  ahell;  shell  always  epral ;  naoally  an  ope^wilmB.  bocBf 
orlaniellifwrm:  eitheranwtnimorBTCtnetilsprobQsds;  iODBbuM/ 
marine ;  mottty  camiToroBai 

j^amily  1.— ^5Vro«i(iAsL- 
Genera:   Strom^  L.;  Ikrvmtf,   Uflk;  JSMttkria^  U»^ 


Family  2.—^ 


AporrkaAim, 

Genoa :  Aporrkait,  Da  Ooitak 
Family  l^^PMaularidm. 
^  Genoa :  -.{VcUeKfarfa,  Swains. 
Family  4.-.i>9lUek 

Generas  OamiM,  Lam.;  OuiidMfl^  I«m.;  lklMm,'lAm.';JfMa^ 
SwainsL 
Fiunily  6.— 2Vao»uZ«. 

^Senera  t  TrUemibum,  Cot.  (fig.  42) ;  BtuUUa,  Lam. 
Family  6.— C^pnsitf«  (the  Oowxiss). 

Genera :  Oiffrma,  L^;  Oeuftias  Brag.  (fig.  41) ;  Sr^  BiMQi.^ 

""TmS^om  (1.0.1). 
Family  7.— Omidk 
Geniu:  CSmmml  Lt 
Family  8.— TerSriAia 

Genoa :  TsrAra,  Adana. 
Family  2.— i>2eKr«toHU<bik 

Oenns:  FUwrotoma,  LaoL 
Auily  10.— OMMsUsrute. 
CSenba:  OcmaiUaria,  Lam.- 

*Aidb^20esii  (L1.1  wA). 
Family  11.— jri«K0Ai«<> 
Genera :  ifum^  L.J.  ITrqp^M,  MbntC  ;  JWiMW  Broi^ 
Lam.  (fig.  88)  r  Turbindla,  Lam. 
I^mily  12.-^ueeimdm,  « 

Genera:  .9iMM»tim,  K;  ya$$a,  Urn,  (fi|.  S);  BM3>ifr^  Brn^ 
(fig.  47);  C<maol^at,UaL',  MagOui^Kontt 
Family  18.— itfiCruZ*. 
Genoa :if*<ra»  Lam.  CLr\r\£\]t> 
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Oenera :  OUoa,  Brag. ;  ^Aneitla;  Lun. ;  Sarpa,  Jabl 
JKamfly  15.— rpZirfii*/   '^      .  '    .. 
lBen«ra :    FohUa, .  L.;  .Cfymbivm,.  Montt;  '  Jfargimtta,  Lun.; 
-    Foharitk  Lam. 

JVitt^  JSnnarib  o»  <A«  Replant  A^ffobranehia.— -The 
Teiy  large  assemblage  of  forms  coming  under  this  -  order 
comprise  the  most  highly  developed  predaceons  sea-snails, 
numeroiiB  vegetarian  species,  a;  considerable  number  of 


[AZTCX>SB,UraBIA, 


fta.  tf.-^A.  Trttom  mrUgtUuwit  to  ihowtlM  uro1)oedf  or  lyoeetl  Ihtrarert  (<) 
in  a  state  of  twnioo.  ol  giphonal  notch  of  the  iheU  ocenplad  hy  the  ■iphonal 
fold  of  the  mantla-skirt  (BlphonocUamTda) ;  6,  edge  of  tho  mAnUe-skirt  nat- 

Ing  on  tlia  aheU ;  ft  --•^-" -  _^-,j_  . 

Innorerl  (proboadsj 


Soophalio  9J9 ;  d,  cephalic  tentaela ;  c,  ayerted  baooal 
;  /  fbofc ;  g,  operouiom ;  h.  penia ;  i,  onder  aarlkoe  of 
fha  nanUa-aklrtfinming  tha  roof  of  tha  anb-pallialchambel-,  B.  Bole  of  the 
ft)ot  of  PwnUa  hite,  to  ahow  a,  tha  pore  oaoally  laid  to  ba  "aqvUBroaa" 
bat  probaUj  the  orifloa  of  a  gUnd ;  h,  median  Una  of  foot, ' 

fresh-iTater,  and  some  terrestrial  forms.'  The  partial  dia- 
section  of  a  male  specimen  of  the  Commou  Periwinkle, 
Ztttorina  littoraliif  drawn  in  fig.  46,  will  serve  to  exhibit 
tha  disposition  of  viscera  whi^  prevails  in  the  ^roup. 


fetractor  pusde  of  the  foot,  which  dings  to  the  smnl 
column  or  columella  of  the  shell  (see  fig.  42)  '  This  cot 
umella  muscle  is  the  same  thing  as  the  mi^Mular  sar&cs 
marked  cm  the  figures  of  Patella^  marke4  ^  in  fiiL  91  cf 
Nautilus,  and  the-  posterior  adductor  of  LainenSiaiidis 
(fig.  131). 

The  surface  of  the  neck  is  covered  by  intejjmnent  fb^ 
the  floor  of  the  branchial  cavity.    It  has  not  been  cutk^ 


*'^;^'*f^,"**  ■^•n  of  ««;«««^,  «.  anontM  intrtTwallAi);  li 


**il^7^^:^*^^^^.^^'nff^    «.aIphon:  ^ haad-tantadaa 
aya;  rf,  tha  foot,  expanded  as  In  eimwliaff ;  k,  ttia  nuuitle-akirt  reflected oi 

The  branchial  chamber  formed  by  the  mantle-skirt  over- 
hanging the  head  has  been  exposed  by  cutting  along  a  line 
extending  backward  froib  the  letters  txi  to  the  base  of  the 
columella  muscle  me,  and  the  iThole  roof  of  the  chamber 
thua  detached  from  the  right  side  of  the  animkl's  neck  has 
been  thrown  over  to  the  left,  showing  the  organs  which  Ue 
upon  the  roof.  No  opening  into  the  body-cavity  has  been 
made;  the  organs  which  lie  in  the  coiled  visceral  hump 
show  through  its.  transparent  walls.  The  head  js  seen  in 
front  resting  on  the  foot  and  carrying  a  median  non-retractile 
snout  or  rostrum,  and  a  pair  of  cephalic  tentacles  at  the 
base  of  each  of  which  is  an  eye.  In  many  Gastropoda  the 
eyes  are  not  thus  sessile  but  raised  upon  special  eye-tentacles 
(figs.  43,  69).  To  the  right  of  the  h^ad  is  seen  the  muscular 
penia  p  close  to  the  termination  of  the  vas  deferens  (sper- 
matie  duct)  vd.  The  testis  t  occupies  a  median  position  in 
the  coiled  visc^al  mass.  Behind  the  penis  on  the  same 
nde  is  the  hooklika  columella  muscle,  a  development  of  the' 


Of  the  organs  lying  on  the  reflectedmantle-skirtk  that  which 
in  the  naturaLstate  lay  nearest  to  the  vas  deferens  on  the 
Tight  side  of  the  median  line  of 
the  roof  of  the  brandualchamber 
is  fh»  raotom  •'',  ending  in  .the 
anna  a.  It  can  be  traced  back  to 
the  intestine  •  near  the  anrlsce  of 
the  visceral  hump,  and  it  is  found 
that  the  apex  of  the  coil  fanned 
by  the  hump  is  occupied  by  the 
liver  h  and  tiie  stomach  9^  Pha- 
tynx  and  oeaophagua  are  con- 
osaled  in  the  head.  The  enlarged 
glandular  -structure  of  the  iialls 
of  the  rectum  is  frequent  in  the 
Ajygobranchia,  as  is  abo  though 
not  univeraally  the  ^^and  mariced 
y,  next  to  the  rectum.  *  It  is  the 
adrectai  gknd,  and  in  the  genera 
Murex  and  Purpura  secretes  a 
colourless  liquid  which  turns 
c;  head,  the  latter  piaoad  near  the  rig^t  pnrple  upon  expoeure  to  the  at- 
orar  tha  sides  of  tha  snau.  (Aom  Owen. .  mosphere^  and  was  UBod  by  the 


ancients  as  a  dye. 
Near  this,  and  less 
advanced  into  the 
branchial  chamber^ 
is  the  ungle  renal 
organ  or  nephri- 
dium  r  with  its 
opening  to  the  ex- 
terior/. Internally, 
this  glandular  sac 
presents  a  second 
slit  or  aperture 
which  leads  into  the 
pericardium  (as  is 
now  found  to  be 
the  case  in  all  Mol- 
luscs),. The  heart 
c  lying  in  the  pericardium' 2S« SMa .in jdflfla^DQXiiiu^^ 


Tn.  4a.-ShaIl  of  CalTptrM,  aaen.  from  Movsa>BS 
to  show  tha  inner  vhorl  ^.conosaled  I7  fha  oap- 
like  ontar  whorl  a. 
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the  rend  orgia,  and  oonaiiti  of  a  dn^  auxiole  reeeiying 

blood  from  the  gill,  and  of  a  aingle  yentride  which  ptiinps 

it  throtigh  the  body  bj  aft  Anterior  and  posterior  aorta 

(see  fig.  101$).    The 

sarfaoe    ^r   of    the 

mantle  between  the 

rectum  and  the  gill- 

plome    is    thrown 

into    folds    which 

in  many.seapsnails 

(Whelks,    Ac.)  are 

very  strong  y    ^^^.^^  «.— Anlmtl  and  dun  rf  Omlnm.    &,  ofdnU^ 
loped.      Tne  wnole     tentMks ;  4L  foot ;  &,  mantle-tkirt,  whldt  it  uta- 

of  this  surface  ap-    ^^Ji'i/S:^'^''^'^  ~  "  *» 
pears  to  be  active 

in  the  secretion  of  a  mncons-like  substance.  The  single 
gill-plume  br  lies  to  the  left  of  the  median  line  in  natural 
position.  It  corresponds  to  the 
right  of  the  two  pdmitiye  cten- 
i<£a  in  the  untwisted  archaic 
condition  of  the  MoUuscan  body, 
and  does  not  project  freely  into 
the  branchial  cavity,  but  its 
axis  is  attached  (by  concres- 
cence) to  the  mantle-skirt  (roof 
of  the  branchial  chamber).  -  It 
is  rare  for  the  gill-plume  of  an 
Anisopleurous  Qtutropod  to 
stand  out  freely  as  a  plume, 
but  occasionally  this  more  ar- 
chaic condition  is  exhibited,  as 
in  Valvata  (fig.  46).  Next  be- 
jrond  (to  the  left  of)  the  gill- 
plume  we  find  the  so-called  para- 
branchia,  which  is  here  simple, 
but  sometimes  lamellated  as  in 
Purpura  .(fig.  47).     This  organ 

has,  without  reason,  been  sup- ^^ 

posed  to  represent  the  w«md^.^_^^  ^  ^  ^^ 
ctenidium  of  the  typical  Mollusc,  Tritoniiim,  onr.  a,  ap«c;  •o,  d- 
which  it  cannot  do  on  account  SSfSto^i£Sth«d^»a^; 
of  its  position.  It  should  be  J^^^'^^ii^JS 
to  the  right  of  the  anus  were  expoMdi)7i£Motk»,iaM«i%« 
this  the  case.  RecenUy  Spengel  "oai«i-ik-or.pi«ij.m«-.  »• 
has  shown  that  the  pcurabran- 
chia  of  Gastropods  is  the  typical 
olfactory  organ  or  osphradium 
in  a  highly-developed  condition  The /minute  structure 
of  the.  epithelium  which  clothes  it  as  well  as  the  origin  of 


luses  at  the  base  of  each  gill-plume,  and  tests  the  indrawn 
current  of  water  by  the  sense*  of  smelL    The  nerve  to  this 


rrainl. 
nppar  iriunl*  of  tha  miO.  an  lean 
to  M  dlTlded  into  tapante  duun- 
Iten  bj  the  Ibrauitiaii  of  ■nooM- 
•iT«l7  lbniia4-**aoptft;*  (Flom 
0?wi.) 


Fx&  41.— vAnlmal  and  diaU  of  BodtOarla  ncUreaM*.  a,  fBomt  or  xoatftm ; 
idiam  and  meaopodlnm ;  c,  Batapodlam ; 
al  notch  of  tha  ahan  ooeapiad  bj  tb» 
•  nantla-akirt.    (From  OwanJ) 

the  nerve  which  is  distributed  to  the  pcurabranchia,  proves 
it  to  be  the  same  organ- which  is  found  universally  in  Mol- 


rx&  4t.— vAnlnai  and  anau  or  Mommant 
\  oaphalle  taptada ;  e^  aya ;  d,  propodia 
/  oparonlnm ;  V,  voloogad  atphonal  i 
dpaon,  or  troog^-IDca  prooaaa  of  tha  na 


fl^  numth;  ctp,  ofMreoliim:  br, 
etanidinmCbruidiial  plana);  m, 
fllitem  appanda«  (T  mdinani* 
aiy  otanldlttxni  ntaftadynro- 
Jaotlng  ct«iidnim-of  tTploal  ftnn 
not  haTing  ita  axia  fbaad  to'tlia 
roof  of  the  toandiial  «»i»*»»Kfr  ia 


mala  Janttiiitt.  irlth  MB-float  (a)  attMdMd  to  Aa  Coot;  h  •» 
^panlaa ;  Ci  etanUinm  (gfll-plQma) ;  d;  eapbalio  tontaolaa. 

organ  is  given  off  from  the  superior  (original  rights  see 
fig.  1^)  visceral  ganglion. 

The  figures  whidi  are  here  given  of  various  Asygo- 
branchia  are*in  most  cases  suffi- 
ciently explained  by  the  refer- 
ences attadied  to  them.  As  an 
excelleot  general  type  of  the 
nervous  system,  attention  may 
be  directed  to  that  of  Faludina 
drawn  in  tg,  21.  On  the  whole, 
the  ganglia  are  strongly  indivi- 
dualized  in  the  Asygobranchia^ 
nerve-cell  tissue   bemg  concen-  w.  ^ 

trated  in  the  gangb'a  end  absent  j^.  45.-r«iMiii  arMote.  Msn. 
iron-  the  cords  (contrast  with  Zy- 
gobrand^'a  and  Isopleura).  At 
the  same  time,  the  junction  of 
the  visceral  loop  above  the  in- 
testine prevents  in  all  Strepto^ 
neura  the  shortening  of  the  vi8>- 
ceral  loop,  and  it  is  rare  to  find  a  fusion  of  the  visoeral 
ganglia  with  either  pleural,  pedal,  or  oerebral-^t  fusion 
which  can  and  does 
take.^lao9  where  the 
visceral  loop-  is  not 
above  but  below  the 
intestine^  d.^.,'  in  the 
Euthyneura  (fig.  67), 
Cephalopoda(fig.ll2), 
and  TAfnellibranchia 
(fig.  144).  As  oon- 
trasted  With  the  Zygo- 
branchia  and  the  Ik>- 
pleura,  we  find  that  in 
the  A^gbbranchia  the 
pedal  nerves  are  dis- 
tinctly nerves  given  off 
from  the  pedal  ganglia, 
rather  than  cord-like 
nerve- tracts  contain- 
ing both  nerve-cells 
or  ganglionic  elements 
and  nerve-fibres.  Tet 
some  Asyt 


chia  (Faludina)  a  lad-  F>&  4«  -vuf^  of  imtriTuk  i^nUM,  tia.,  m^ 
der-like  arrangement  ^^^^Jr^^^^'iJ'^'^'iJ'^^^i^^^^s 
of  the  two  .  pedal 
nerves  and  their  lateral 
branches  has  been  de- 
tected (30). "  The  his- 
tology of  the  nervous 
system  of  MoUusca 
has  yet  to  ,be  seri- 
ously inquired  into. 

The  alimentary  canal  of  the  Asygobranohia  preaenti 
little  diversity  of  character,  except  in  so  &r  as  the  buooal 
region  is  concerned.  Salivary  glands  are  presenti  and  in 
some  carnivorous  fonns  (Dolium)  these  secrete  iree-jol* 


ita  THji^it  Hfjft  of  *ttaciin3!BTiit  aitil  tJutuwir  ovw 
to  t" '  ■■f^  '^i-^'  •■<f  tUc  fiTiinnl  ao  u  tp  apo»a  fha. 
ox^  nivr  u.Mk    A,  anui  i  <  IsWUm  ; 


nap 
plu 


(icMnerj-   r\  aparbin  of  ttia 


iTA^'irisQMa  (»tii«  Mp&Aditi&i 
or  I  i-i:J:i ) ;  ±,   glAndiU&f  1*jiiji!|1%  of 

tha  '-l  tb,D  mi.EiU.s-fklrt^  v,  idj«Qtal 

nnrij  :  p,  panic ;  ii^K>lDiQaUainnaBlt(saioalBf 
prot<:<>«i^;i^«Jii^lli«didl>;  Utatnwanh;  li^Uiw; 
]f.J.  Nuta  dittiimpla  ini^ut  or  joatzoQ  not  In- 
tR)Ttrl«d  ut^"  prolKMeL}." 
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iirjmra  i 
vUliu  remoT«d  from  it*  ihd  , 
\h»  mantlo-iklrt  out  along  it* 
left  line  of  attachment  and 
thrown  oyer  to  the  right  aide 
of  the  animal  ao  aa  to  expoee 
the  organa  on  Ita  1|^er  mee. 
0,  anna ;  v^.  Tagina ;  ep^  adreo- 
tal  parporiparona  gland;  r', 
aperture  of  the  nephridinmO^- 
ney);  W,  etenldiom  (branchial 
plume);  or',  para1»mnohla(«the 
eomb-fUce  oaphnMUnm  or  oUko- 
torj  oigan)L. 


plitirio  add  (as  mudi  as  two  per  cent  is  present  in  tiie 
secretion),  vhich  assists  the  animal  in  boring -lioles  by 
means  of  its  rasping  tongue  through  the  shells  of  other 
Molluscs  upon  which  it  preys.  A .  crop-lika  dilatation  >of 
the  gut  and  fi  recurred  intestine,  •  embedded  in  the.  com- 
pact yellowish-brown  liver,  the  ducts  of  which  open  into  it, 
form  the  rest  of  the  digestiye  tract  and  occupy  a  large 
bulk  of  the  yisceral  hump.  The  buccal  region  presents  a 
pair  of  shelly  jaws  placed  laterally  upon  the  Ups,  and  a 
wide  range  of  variation  in  the  form  of  the  denticles  of  the 
lingual  ribbon  or  radula,  the  nature  .of  which  will  be  un- 
derstood by  a  reference  to  fig.  9,  whilst  the  systematic  list 
of.  fiuniUes  given-  aboye  shows  the  particular  form  of  den- 
tition characteristic  of  each  division  of  the  order. 

The  modification  in  the  form  of  the  snout  upon  which 
the  mouth  is  placed,  leading  to  the' 
distinction  of  "proboscidiferous". 
and  **  rostrif erous  **  Gastropods,  re- 
quires further  notice.     The  condi- 
tion usually  spoken  of  as  a  ''  pro- 
boBOiB  *  appears  to  be  derived  from 
the  condition  of  a  simple  rostrum 
(having  the  mouth  at  its  extrem- 
ity) by  the  process  of  ineompleU  -p-'v::*ic      /^ 
tfifo'OMmoA  of  that  simple  rostrum.         ^v      r'^y  ""h/ 
There  is  no  reason  in  the  actual  -     ^.    ,     y    »  n.         i 

.-  ...  *       *       ,«      Fia  47.— Female  of  Purpura  lo- 

sigmficanoe  of- the  word  why  the    -^     •'^^  -  - 

term  "probosciB''  should  be  applied 
to  an  idtemately  introversible  and 
eversible  tube  connected  with  an 
animal's  body,  and-.yet  such  is  a 
very  customary  use  of  the  term. 
The  introversible  tube  may  be 
completely  dosed,  as  in  the^  '*  pro- 
boscis'' of  Nemertean  worms^  -or 
it  may  have  a  paiisage  in  it  leading  into  a  non-eversible 
oesophagus,  as  in  the  present  case^  and  in  the  case  of  the 
eversible  pharynx  of  tne  predatory  dustopod  worms.  The 
diagrams  here  introduced  (fig.  48)  are.  intended  to  show 
certain  important  distinctions  which  obtain  amongst  the 
various  **  introverts,"  or  intro-  and  e-versible  tubes  so  fre- 
quently met  with  in  animal  bodies.  Supposing  the  tube 
to  be  completdy  introverted  and  to  commence  its  ever- 
don,  we  then  find  that  eversion  may  tcJce  place,  either 
by  a  forward  movement  of  the  dde  of  the  tube  near  its 
attached  base,  as  in  the  proboscis  of  the  Nemertine  worms, 
the  .pharynx  of  dustopods,  and  the  eye-tentade  of  Oastro- 
pods,  -or,  by  a  forward  movement  of  the  inverted  apex 
of  the  tube,  as  in  the  proboscis  of  the  |lhabdoccel  Planar- 
ians,  and  in  that  of  Gastropods  here .  under  consideration. 
The  former  case  we  call  "  pleurecbolic  **  (fig.  *48,  A,  B,  C,- 
H,  I,  K),  the  latter  "  acrecbolic "  tubes  or  introverts  (fig. 
48,  D,  £»  F,  G).  It  is  clear  that,  if  we  start  from  the 
condition  of  full  eversion  of  the  tube  and  watch  the  pro- 
cess of  introverdon,  we  shall  find  that  the  pleurecbolic 
variety  is  introverted  by  the  apex  of  the  tube  sinking  in- 
wards ;  it  may  be  called  acrembolic,  whilst  conversdy  the 
acrecbolic  tubes  are  pleurembolic.  Further,  it  is  obvious 
enough  that  the  process  dther  of  introverdon  or  of  eversion 
of  the  tube  may  be  arrested  at  any  point,  by  the  develop- 
ment of  fibres  connecting  the  wall  of  the  introverted  tube 
with  the  wall  of  the  body,  or  with  an  axial  structure  such 
as  the  oesophagus ;  on  the  other  hand,  the  range  of  move- 
ment of  the  tubular  introvert  may  be  unlimited  or  complete. 
The  acremboUc  proboscis  or  frontal  introvert  of  the  Nemer- 
tine worms  has  a  complete  range.  So  has  the  acrembolic 
pharynx  of  Cluetopods,  if  we  consider  the  organ  as  ter- 
minating at  that  point  where  the  jaws  are  placed  and  the 
CBsophagus  commences.  So  too  the  acrembolic  eye-tentade 
ti  the  nail  has  a  complete  range  of  movement,  cud  also  the 


plenrembblio  proboscis  of  the  Bhabdoood  proatoma.  Tit 
introverted  rostrum  of  the  Asygobranch  Gastropods  pre- 
sents in  contrast  to  these- a  lunited  range  of  moremcot 
The* "  introvert "  in  these  Gastropods  Is  not  the  pharynx  u 
in  the.  CluBtopod  worms,  but  a  pr»-oral  structure,  its  ^cal 
limit  being  formed  by  the  true  lips^  and  jaw%  whilst  Us 
apical  limit  of.  the  ChsBtopod's  introvert  is  formed  bj  ti» 
jaws  placed  at  the  junction  of  pharynx  and  oesophagns,  so 
that  the  Chsstopod's  introvert*  is,  port  of  the  stomodcoa 
or  fore-gnt,  whilst  that  of  the  Ga8bt>pod  is  extemd  t&  tb 
alimentary  canal  altogether,  being  in,  front  of  the  moat^ 
not  behind  it,  as  is  the  Chsstopod's.  Further,  the  Gsstro- 
pod's  introvert  is  pleurembolic  (and  iherei6re  acrecbolic), 
and  is  limited  both  in  eversion  and  in  introverdon ;  it  etc. 


^1^  /^k  o"nmn 
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Fia  48.— D 


-Diamma  mluMtarf  of  ttia  natora  of  ao-oallad  noboaeidea  or  *kfe» 

. '    A.  Wnpla  mtromt  oomplatahr  totrorartad.    &  Tha  ama,  paiti:? 

•rerted  br  eraraum  of  ih»  aldaa,  aa  in  the  NamarHne  proboaeia  and  Qubvfet 

'     ■    •  -"  -    •      D,  1.  Ailr:r 


OTe-tentaole«plenreeboUo.  C  Th»  aana,  ftalhr  «Tert«_ 
annple  introrerl  In  eowaa  of  oTerakm  hj  the  nrward  Boramant,  not  of  -3 
aidea,  but  of  tta  apex,  aa  in  the  proboseidean  Khabdoenda  ■  aCTecbolk.  ? 
AeracboUe  (■■  plenrembolie)  tetroraiii  fanned  by  tha  aaoot  of  the  probao^ 
farooa  Oaatropod.  aL  alimantarr  canal ;  d,  the  true  mooth.  The  latvn'. 
ia  not  a  aimple  one  with  oomplata  range  both  in  areraioB  and  Intnmn::^ 
but  ia  arreatad  in  introToraioii  by  the  fibroua  baada  at  o^  and  giBilv);* 
areraion  br  the  flbroue  banda  at  h.  O.  Tha  aoraebdlio  aaont  of  a  f**^ 
eidiferona  Oaatropod,  aireatad  ahort  of  oomplata  erenkm  by  tha  flteooa  ko' 
h.  H.  Tht  aerambouo  (■■plenreobolio)  pharynx  of  a  GbaBtopod  PaHjk^ 
▼erted.  oZ,  alimentary  oanal ;  at  d,  the  }awi ;  at  a,  tha  mooth ;  thflrefsn  < 
to  d  la  atomodaum,  whareaa  in  the  Oaatropod  (F)  a  to  d  ia  inTarted  M^ 
aurfkoa.    I.  Partial  avaralon  of  Hr   K.  Oomplete  eraraian  of  H.    (Oilgia&U 

not  be  completely  everted  owing  to  the  muscular  bsctii 
(fig.  48,  G),  nor  can  it  be  fully  introverted  owing  to  the  bsc^ 
(fig.  48,  F)  which  tie  the  axial  pharynx  to  the  adjsfest 
wfdl  of  the  apical  part  of  the  introvert  As  in  all  soc^ 
intro-  and  e-verdble  organs,  everdon  oi  the  Gastropod 
probosds  is  effected  by  pressure  communicated  by  thi 
muscular  body-wall  to  the  liquid  contents  (blood)  of  tki 
body-space,  accompanied  by  the  relaxation  of  the  mmda 
which  directly  puU  upon  dther  the  ddes  or  the  apex  d 
the  tubular  organ.  The  inverdon  of  the  proboscis  is  effected 
directly  by  the  contraction  of  these  muscles.  In  vsiioiii 
members  of  the  Azygobranchia  the  'mouth-bearing  cjlimi^ 
is  introversible  (i.e.,  is  a  prdboteis) — ^with  rare  ezceptkn* 
these  forms  have  a  dphonate  mantle-skirt  .On  the  othtt 
hand,  many  which  have  a  dphonate  mantle^kirt  are  sot 
provided  with  an  introverdble  mouth-bearing  cylind6r,bQi 

tmm,  aa  it  has  ^ 


have  a  simple  non-introverdble  tc^trum,  i 
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termed,  wHcli  is  also  the  eondition  presented  by  the  montl^ 
bearing  region  in  ne&rly  all  other  Ciastropoda.  One  of  thi 
best  examples  of  the  introversible  mouth-cylinder  or- pro- 
boscis which  can  be  found  is  that  of  the  Common  Whelk 
and  its  immediate  allies.  In  fig.  37. the  proboBds  is  seen 
in  an  ev^ted  state;  it  is  only. so  earridd  wiien  feeding; 
being  withdrawn  when  the  anunal  is  at  rest  Probably 
it-  use  is  to.  enable  the  animal  to  introduce  its  rasping 
and  licking  apparatus  into  Tery  narrow  apertures  for  the 
purpoae  of  feeding;  e.y.,  into  a  small  hole  bored  in  the  shell 
of  another  Mollusc 

Hie  foot  of  the  Axygobranthia,  unlike  tl^e  simple  mus< 
eular  disc  of  the  Isopleura  and  Zygobranchia,  is  very  often 
diyided  into  lobes,  a  fore,  middle^  and  hind. lobe  (prc^, 
meso-,  and  meta-podium,  see  figs.  39  and  43).  Very  usually, 
but  not  universally,  the  meta-po^inm  carries  an  operculum.'' 
The  division,  of  the  foot  into  lobes  is  a  simple  case  of  tha:. 
much  greater  elaboration  or  breaking  up  ipto  processes  and 
regions  Which  it  undergoes  in  the  dan  Cephalopoda  Even 
among  some  Gastropoda  (vis.,  the  Opisthbbranchia),  .we 
find  tiie  lobation  of  the  foot  still  further  carried  out  by 
the  development  of  lateral  lobes,  the  epipodia,  whilst  there 
are  many  Azygofiranchia,  on  the  other  hand,  in  which  the 
foot  has  a  simple  oblong  form  without  any  trace  of  lobes. 

The  development  of  Uie  Axygobranchia  from  the  «gg  has 
been  followed  in  several  examples,  tf.^.,  Paludina,  Purpura, 
Nassa,  Yermetus,  Neritina.  As  in  otiier  MoUuscan  groups, 
we  find  a  wide  variation  in  the  efurly  process  of  the  forma- 
tion of  the  first  embryonic  cell^  and  their  arrangemei^t  ab 
a  Diblastula  dependent  -on  the  greater  or  less  amount  of 
food-yelk  inrhich  is  present  in.  ti^e  egg-ceU  when  it  com- 
mences its  embryonic  changes.  In  fig.  7,  the  early  stages 
of  FcUudina  vivipara  are  represented.  There  is  but 
vezy  little  food-material  in  the  egg  of  this '  Aiygobranch, 
and  consequently  the  Diblastula  forma,  by  invagination ; 
the  blastoporo  or  orifice  of  invagination  coincides  with  the 
anus,  and  never  closes  entirely.  A  well-marked .  Troeho- 
sphero  is  formed  by  the  development  of  an  equatorial 
ciliated  band;  and  subsequently,  by  the  disproportionate 
growth  of  the  lower  hemisphere,  the  Trochosphere  becomes 
a  Veliger.  The'  primitive  shell-sac  or  shell-i^aad  is  well 
marked  at  this  stage,  and  the  pharynx  is  seen  as'a  new' 
ingrowth  (the  stomodBBum),  about  to  fuse  with  and  open 
into  the  primitively  invaginated  arch-enteron  (fig.  7,  F). 

In  other  Azygobranchs  (and  such  variations  are  repre- 
sentative for  idl  MolluBca,  and  not  characteriiBtio  only  of 
Azygobranchia),  we » find  that  thero  is  a  very  unequal 
division  of  the  egg-cell  at  the  commencement  of  embkyonic 
development,  as  in  Kassa  (fig.  5).  Consequently  there  is 
strictly  speaking  no  invagination  (emboly),  but  an  over- 
growth (epiboly)  of  the  smaller  cells  to  endoise  the  larger. 
The  general  features  of  this  process  and  of  the  elation  of 
the  blastopore  to  mouth  and  anus,  have  been  explained 
above  id  treating  of  the  development  of  MoUusca  generally. 
In  such  cases  the  blastoporo  may  entirely  close^  and  both 
mouth  and  anus  develop  as  new  ingrowths  (stomod»um 
and  proctodeum),  whilst,  according  to  the  observations  of 
Bobrotzky,  the  dosed  blastopore  may  ooindde  in  position 
with  the  mouth  in'  some '  instances  (Kassa,  &cj),  instead  of 
with  the  anus.  But  in  these  epiboUc  forms,  just  as  in  the 
smboUc  Paludina,  the  embryo  proceeds  to  develop  its  cili- 
Bted  band  and  shell-gland,  passing  through  the  eajfljer  con- 
dition of  a  Trochosphere  to  that  of  the  YeligerJ  In  the 
veliger  stage  many  Axygobranchia  (Purpura,  J^assa,  dec.) 
exhibit,  in  the  dorsal  region  behind  the  head,  a  contractile 
area  of  the  body-walL  This  acta  as  a  .larval  heart,  but 
ceases  to  pulsate  after  a  time;  Similar  rhythmically  con- 
tractile areas  are  found  on  the  foot  of  the  embryo  Pulmb- 
biate  limax  and  on  the  yelk-sac  (distended  foot-surface) 
bf  the  Oephalopod  Loligo  (see  fig.  72^): 


The  history,  of  the 'shell  in  the  development  of  Aiygo- 
branchia  (and  other  Gastropods)  is  important  Just  as 
the  primitive  shell-aac  aborts  and  gives  place' to  a  cap-like 
or.  boat-Uke  shell,  so  in  some  cases  (Marsenia,  Xrohn)  has 
this  first  shell  been  obeerved  to  be  shed,  and  a  second  shell 
of  different  shape  is  formed  beneath  it*. 

A  detailed,  treatment  of  what  is  known'  of  the  hido- 
genesis  in  relation  to  the  cell-layers  in  these  MoUusea  would 
take  us  far  beyond  the  limits  of  this  artide,  which  aims  at 
exposing  only  the '  weU-ascertamed  characteristic  features, 
of  the  MoUusca  and  the  various  subprdiniite  groups.  There 
ii  still  a  great  defidency  in  our  knowledge  d^  the  devdop- 
ment  of  tibe  Gastropoda,  as  indeed  of  all  classes  of  ^n»m*lT 
The  development  of  the  gill  (ctenidium)  as  well  as  of  the 
ronal  organ,  and  details  as  to  the  process  of  torsion  of  the 
visceral  hump,  are  still  quite  insuffidently  known. 

One  further  f ejatnre  of  the  devdopment  of  the  Axygobraa- 
diia  deserves  special  mentions  Many  tkustropoda  deposit 
their  eggs,  after  fertilisation,  endosed  in  capsules;  others^  as 
Paludina,  are  viviparous ;  oUier^  again,  as  the  Zygobranchi% 
agree  with  the  Lamellibranch  Conchifera  (the  Bivalves)  in 
having  simple  exits  for  the  Ova  without  glandular  walls^ 
and  thereforo  discharge  their  eggs  uxienclbsed  in  capsules 
fredy>  into  the  se»-water ; .  such'  unencapsuled  eggs  are 
meroly  endosed  each  in  its  pwn  delicate  chorion.  When 
egg-capsules  are  formed  they  aro  often  of  large  siae^  have 
tough  walls,  and  in  e|tch  capsule  aro  several  eggs  floating 
in  a'visdd  fluid.  In  some  cases^all  the.  eggs  in  a  capsule 
deyelop ;  in  other  cases  one  egg  only  in  a  capsule  (Keri- 
.ti2iaX  or  a  small  proportion  (Purpura,  JBu^cinum),  advance 
in  development ;  the  rest  are  arrested  either  after  the  first 
process  of  cell-diviBion  (cleavage)  or  before  that  process 
-The  arrested  embryoe  or  eggs  aro  then  swallowed  and 
digested  by  those  in  the  same  capsule  which  have  advanced 
in  devdopment  The  details  of  this  history  require- renewed 
sttidy,  our  present  knowledge  of  it  being  derived  from  the 
works  of  Eoren  and  Danielssen,  Carpenter  and  daparftdei 
In  any  case  it  ia  dearly  the  same  process  in  essence  as  that 
of  the  formation  of  a.vitellogenous  gland  from  part  of  the 
primitive  ovary,  or  of  the  feeding-  of  an  ovarian  egg  by 
the  absorption  of  neighbouring  potential  ^ggs;  but  htoe 
the  period  at  which  ^e  sacrifice  of  one  egg  to  another 
takes  place  is  somewhat  late.  What  it  is  that  determined 
the  arrest  of  some  ^ggs  sod  the  progressive  development 
of  others  in  the  same  capsole  is  at  present  unknown. 

Section  »  (of  the  AxygohnikchiB).-'JrAfAytLL 

Charadttt: — AiygobnndiUte  Streptonear*  which'  have  .the 
form  snd  teztoxe  of  the.  body  adapted  to  a  free-swimming  peUgio 
habit «  They  appear  to  be  deriyed  from  hdochlamydio  foRna  of 
Beptant  Aiygobranchia.  The  foot  takeri  the  form  of  a  ewimmiiuf 
organ.  The  nerrooa  sjfltem  and  lenee-orgaoa  (eye^  otoeVita,  and 
■oephradinm)  are  highly,  dereloped.  The  odon^phore  aleb  is  re- 
r  markaUr  developed,  its  admedian  teeth  being  mobile,  and  it  senree 
as  an  emeient  organ  for  attacking  other  pelagio  forma  npon  which 
the  Katantia  prey.  The  sexes  are  distinct  as  in  all  Streptonenra ; 
and  genitd  ducts  and  accessory  glands  and  poaches  are  present  as 
in  all  Azygobranchia.  The  Katantia  exhibit  a  series  of  modifica- 
tions of  the  form  and  proportions  of  the  risoerd  piaas  and'  foot^ 
leading  from  a  condition  readily  comparable  with  that  of  a  typicd 
Aiygooranch  such  as  Bostellana,  with  the  three  reffiohs  of  &e  foot 
(pro-,  meso-;  and  meta- podium)  strongly  marked,^  and  a  coiled 
viaeend  hnmp  of  the  usual  proportions,  up  to  a  condition  in  which 
the  whde  body  is  of  a  tapering  cylindricd  shape,  the  foot  a  plate- 
like yertioal  fin,  and  the  yisoerd  hump  almost  oompletdy  atrophied. 
Three  steps  of  this  modification  may  be  distinguiBhed  as  three  sub- 
orders, the  AtlatUaeta,  the  Cariruiriaeea,  and  the  FUrolraehtaeta. 

Sub-order  l.^Atlantaeta. 
C3kararfsr«. —Katantia  with  a  laige  spirallr-wbund  riaeerd  hump, 
oorered  by  a  hyaline  spiral  shell ;  mantle-skirt  large,  orerhanging 
a  well-dereloped  sub-polliaT  branchial  chamber  as  in  Axygobranchia, 
to  the  wall  of  which  ia  attached  the  branchid  ctenidium ;  foot 
well  derdoped,  dirisible  into  a  mobile  propodium,  a  mesopodiim 
on  which  is  formed  a  sucker,  and  a  metapodium  which,  when  the 
animd  is  expanded,  extends  backwards  beyond  the  df eU  and  vispvcd 
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^pon.tli*  vpp<r  nir&M  of  the  metapodinm  it  deydoped  an 
Probably  here  belong  the  Palcosoic 


[▲ZTGOBXAXCHU. 


humps 
^perault 
'Om0n:  AtknUa,  OxvguruM.. 
tomlM  BflUnpKan, 

Snb-order  2. — OarinaHaeea, 

^'C%afa«<«rt.— Tiacend  hump  greatly'  redoeed 

'•hell  amall,  oap-like,  hyaline ; 

otenidinm    (branchial    plume)  B 

proieoting  from  the  imall  tub- 

pallUl  chambOT;  body  cylin. 

drieal ;  of  the  foot-lobea  only 

the  meeopodium  is  prominent^ 

prorided  with  a  eucker,  and 

compreaeed  lateriUy  ao  ••  to 

form  a  ver^cal  plate  like  fin 

pffweetlBg    from    the    rentral 

■unoe;  the  propodiom  forma 

aimply  the  ren^  anrface  of 

the  anterior  region  of  the  cy- 

lindriod  body  whilst  the  me- 

tapodinm  forma  ita  poateiior 

xesionl 

Genera:  Carifuuria,  Cbfxfto- 
poda. 

J3ub-order  ^'^Pt4roiraeh4aeea. 

CkaraeUn, — Yiaceral  hnmp 
fetill  farther  rbdnced,  forming 
a  mere  oral  aao  embedded  in 
the  poaterior  doraal  region  of 
the  eyUndrioal  body ;  no  ahell ; 
foot  a*  in  Carinariacea,  except 
that  the  ancker  it  abtent  from 
the  meeopodinm  in  the  femalea. 

Genera :  FUrolrachfa,  Firu- 
^oidm. 


in  relatiTe  aize; 


the  yiscenJioop  of  the  Nttantia  is  Streptpneuroiu.  Special 
to  the  Natantia  ia  tlie  high  elaboration  of  the  lingual 
ribbon,  and,  as  an  agreement  with  some  of  the  Opistho- 
branchiate  JEuthyneura  but  as  a  difference  from  the  Aiygo- 
branchia,  we  find  the  otocysts  closely  attached  to  the  cerelJal 
ganglia.     This  is,  however,  less  of  a  difference  than  it  wai 


Fia  BO.~CMiiiaria  tudUwraaM.  JL  The  aaimaL  a  Th*  ihcll  nrnoTtd.  0^  IX  Two  vlewa  of  the  diell  of  Oardlep 
a,  month  and  odontonhora ;  (,  oephalle  tanUeles ;  c,  tya ;  d,  the  fln-Ulu  naaopodiam ;  tf*,  Ita  mekcr ;  «^  matapodii 
X  ■aliTsrj  glanda ;  ft,  bon)M>  of  ttie  nuinUc-lUp ;  <»  otcnidinni  Mil  plome) ;  «.  atomioh  ;  %,  IntMtine ;  a,  aniia  ;  ^  liver ; 
I,  aortA,  ■printing  from  tbo  Tan^ricle ;  «,  e«rabral  gangUon ;  «,  ptoanii  and  pedal  gangUoB ;  w,  testla ;  a,  Tiaoeral  gao^tea ; 
f,  TMicola  aemiiuilia  ;  a.  penia.    (From  Owan.) 


FuftKer  Remark*  on  the 
NaiafUia  Azyyobranehta. — 
Logically  the  Natantia  should  ttand  as  we  have  placed  them, 
riz.,  as  a  special  branch  or  section  of  the  Azygobranchia, 
related  to  them  somewhat  as  are  the  Birds  to  the  Reptiles. 
Thejare  true  Azygpbranchia  which  have  taken  to  a  pelagic 
lif«,  and  the  peculiarities  of  structure  which  thej  exhibit 


WtaT 49,^2ilanki  (Oaiifgmm)  K^raudrtnU  (magnlfl^d  90  dUmat«n\  a,  moath 
and  odoDtophora ;  6,  eephalio  tentacUa ;  e,  eye ;  tf,  propedinm  (B)  and  meeo- 
podinm ;  «.  metapodlnm ;  /,  op«realom  -^  fc,  mantle-chamber ;  4,  ctenidlnm^ 
uO^-plnme) ;  k,  retractor  mnaele  of  foot ;  I,  optle  tentacle  ;  ei,.  atomaeh  ;  «, 
donal  anrfcoe  OTerhnng  by  the  mantle-Bkirt,'the  letter  ia  close  to  the  aaUvary 
^aad ;  o,  reotnm  and  aaoa ;  s,  liver ;  q,  renal  organ  (flaphridinra|;  a,  ren- 
nlela  ;  is  Vt*  otocyat  attached  to  the  .cerebral  ganglion  ;  w.  teatla  ;  m^  aoriele 
of  ttia  heart ;  f ,  reaiole  on  geniUl-dUct ;  a,  peiHa.    (From  Owen.) 

are  strictlj  adaptations  of  the  structure  common  to  them 
and  the  Azygobranchia  consequent  upon  their  changed 
mode  of  life.  Such  adaptations  are  the  transparency  and 
oolonrlessness  of  the  tissues,  and  the  modifications  of  the 
foot,  which  still  shows  in  Atlanta  the  form  common  in 
Azygobranchia  (compare  fig.  49  and  fig.  39^. 

The  cylindrical  body  of  Pterotracheacea  is  paralleled  by 
the  slu^-like  forms  of  Euth^neura.    Spengel  has  shown  that 


at  one  time  supposed  to  be,  for  it  has  been  shown  by  Lacaze 
Duthiers,  and  also  by  Leydig,  that  the  otocysts  of  Azygo- 
branchia even  when  lying  close  upon  the  pedal  gangliod 
(as  in  fig.  21)  yet  receive  their  special  nerve  (which  can 
sometimes  be  readily  isolated)  from  the  cerebral  ganglion  (see 
fig.  36).  Accordingly  the  difference  is  one  of  poaition  of  the 
otocyst  and  not  of  ita  nerve-supply.  The  Natantia  are  further 
remarkable  for  the  high  development  of  their,  cephalic  eyes, 
and  for  the  typical  charactei^  of  their  osphradium  (Spengel's 
olfactory  organ).  This  is  a  groove,  the  edges  of  which  are 
raised  and  ciliated,  lying  .near  the  branchial  plume  in 
the  genera  which  possess  that  organ,  whilst  in  Firuloides, 
which  has  no  branchial  plume,  the  osphradium  occupies  a 
corresponding  position.     Beneath  the  ciliated  groove  it 


Fio.  Sl.—Pttretrtu>km  mulUa,  aora  ttma  the  right  aide,  a,  poneh  fcr  raoeptioa 
of  the  anont  when  retracted  :  e,  pertoardlnm ;  pft,  pharynx ;  oe,  eeptaaUo  eye ; 
9,  cerebral  ganglion  ;  f,  plenro-pedal  ganglion ;  pr,  foot  (meeopodinm) :  e, 
•tomach  ;  i.  intestine  ;  «,  ao-oalled  nnoleua  ;  frr,  branoh}aljilulm 
w,  oephradium ;  wit,  foot  (metapodlnm) ;  a,  oaQdal.appenOagei. 
atcin.) 


(AftOT 


placed  an  elongated  ganglion  (olfactory  ganglion)  connected 
by  a  nerVe  to  the  supra-intestmal  (therefore  the  primitively 
dextral)  ganglion  of  the  long  viscend  nerve-loop,  the  strands 
of  which  cross  one  another, — this  being  characteristic  of 
Streptoneura  (Spengel). 

The  Natantia  belong  to  the  "  pelagic  fauna  "  occurring 
near  the  surface  in  the  Mediterranean  and  great  oceans  in 
company  with  the  Pteropoda,  the  Siphonophorous  Uydrozoa, 
Salpse,  Leptocephali,  And  other  specially-modified  trans- 
parent swimming  representatives  of  various  groups  of  the 
animal  kingdom.  In  development  they  pass  through  the 
typical  trochosphoreand  veliger  stages  provided  with  boat- 
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Branch  h.^BUTffTirSUEA^p^fSpU  1881) 

Ch^racUrt,  -^  QftstropodA  Anisopleura  in  which  die 
viflceral  loop  (the  oonterminouB  visceral  nerres)  does  not 
■hare  in  the  torsion  of  the  yisceral  hump,  bat»  being  placed 
entirely  beloW  the  intestine,  remains  straight  and  nntwistec^ 
the  junction  of. the  visceral •  cords  being  belov,  and  not 


Fiow  St.— Adis  tmftt^n  (Ch«niilts\  m  mmi  enwllng.  d,  onJ  &ood  (oomptt* 
'witlh  Tcthji,  H.  ei,  BX  poMfbljr  a  oontlnoAtUm  of  the  eplpodla ;  ft.  y,  Mphalle 
t«ntaal<«.     (From  Ovvn.) 

I  above,  the  intestine  as  it  is  in  Streptoneura.  Although 
iho  anas  ia  not  brought  so  far  forward  by  the  visceral 
torsion  as  in  the  Streptoneura,  and  may  even  by  tMondary 
growth  assume  a  posterior  median  position,  yet,  as  fully 
developed,  an  asymmetry  has  resulted  as  in  the  Azygo- 
branchia,  only  the  original  right  renal  organ,  right  cteni- 
diom  Qi  any),  right  osphradium,  right  side  of  ^e  heart, 
and  right  genital  ducts  being  retained.  All  the  Euthy- 
neora  are  hermaphrodite.  "Die  lingual,  ribbon  has  very 
usually  numerous  fine  denticles 
undifferentiated  into  series  in 
each  row.  The  shell  is  light 
and  little  calcified;,  often  it  is 
not  developed  in  the  adult, 
though  present  in  the  embryo.  , 

An   operoulum,   often,  found  in  d  ' 

the  -  embryo,  is  never  present  in  '«.  88.— Txjnuuiu.  &,  than ;  ^ 
the  adult  (except,  in  Tomatella,  «*»>«««  ^  -.»«*  J  J5  op-*-*"^ 
fig.  53).  Many  Euthyneura  show  a  tendency  to,  or  a 
complete  aooomplishment  of,  the  suppression  of  ^e  mantle- 
akirt  as  well  as  of-  the  shell,  also  of  the  ctenidium,  and  ac- 
quire at  the  same  time  a  more  or  less  cylindrical  (slug-like) 
form  of  body. 

The  Euthyneura  comprise  two  orders,*  the  Opistho- 
braofihi*  and  the  Pulmomata. 

Order  1. — Opiithobranchia. 

Marine  Euthyneura  the  more  archaic  forms  of  which 
have  a  reUtively  large  foot  and  a  small'  visceral  hump, 
from  the  base  of  which  projects  on  the  right  side,  a  short 
manile-skirs.'    The  anus  is  placed  in  such  formi  far  back 


Tn.  t^—UmbnOa  m^dtUrramm.  a,  noath;  \  eaph^Ue  tentaoU;  ft,  gfll 
(ctMiidiaaX  TlM  tnm  cdc*  of  th«  in«nU«  la  mmi  Jiwt  belov  tlM  nuugia  of 
tb«  ahdl  (oqmpu*  with  AplysU,  flf.  68X    (Trom  Ow«n.> 

beyond  the  mantle-skirt.  In  front  of  the  anus,  and  only 
partially  covered  by  the  mantleHddrt,'is' the  ctenidium  with 
its  free  end  kOmed  backwards.  The  heart  lie^  in  front  of, 
instead  of  to-  the  side  of,  the  attachment  of  the  ctenidium, 
— hence  Opisthobranchia  as  opposed  to  *^Pro8obranchia," 


which  correspond  to  the  Streptoneura.  A'sheQ  is  possessed 
in  the  adult  state  by  but  few  Opisthobranchiai^  but  all  pass 
through  a  veliger  Urval  stage  with  a  nautiloid  shell  (fig.  60)i 
Many  Opisthobranchia  have 
by  a  process  of  atrophy  lost 
the  typical  ctenidium  and  the 
mantle-skirt,  and  have  deve- 
loped other  c(r|o^ns  in  their 
place*  As  in  some  Azygo- 
branchia,'  the  free  margin,  of 
the  mantle-skirt  is  frequently 
reflected  over  the  idtell  when 
a  ^ell  exists ;  and,  as  in  some 
Azygobranchia,  broad  lateral  I 
oi^tgrowths  of  the  foot  (epi 
podia)  aro  often  developed, 
which,  as  doeano^  occur  in  Azy- 
gobranchia,   may  be  thrown 

over  the  shell  or  naked  dorsal  F,«..B6._cr»kr»a.  -dom^.m.  m» 
surface  of  the  body.  2i^S!!\  *L;2Siii  "fJS!I; 

The  variety  of  special  deve-    i&«Suta.)    p^""*^"*  i^'~ 
lopments  of  structure  accom 

panjring  the  atrophy  of  tjrpical  organs  in  the  Opisthobranchia 
and  general  degeneration  of  organisation  is  very  great,  and 
renders  their  classification  difficult.  Two  Sections  of  the 
order  may  be  distinguished,  according  as  the  typical 
Molluscan  mantle-skirt  (limbus  pallialis)  is  or  iii  liot  atra> 
phied,  and  within  each  section  certain  sub-ordersL 

Section  tk—PALLIATA  (-  T^dtbraitehtata,  'Woodward)--ths 

typical  MoUaacan  msntle-tkirt  or  pailiiim  retained;. 

Sub-order  1. — CUnidiobranekiaL' 

CharaeUr9.^Tal\\AU  in  which  the  ctenidium  it  retained  aa  thf 

branchial  oraan ;  with  rare  exceptiona  a  delicate  ahell,  which  maj; 

be  very  snutU  or  completely  endoeed  by  the  reflected  margin  of  the 

mantle ;  epipodia  (lateral  outgrowths  of  the  foot)  frequently  pceaentk 

Family  1. — TomaUUidm. 

Oenen :  TomaUlla,  Lam.  (fig.  5S) ;  CinMlia,  Oraj^  Itcx 
Family  ^^J^ullidm, 

Genera:   B%aia,  Lam.,  (fig.   62) ;  Aura,.  MttUer;  ^eaphandu\ 
Monti:  ;   BuUma,    Lam.  ;  Z>or<rft«m,  Meckel ;   QadrcSt'nm^ 
Meckel,  kc 
Family  Z,—Aply»iidm, 
Genera;   Aplytia,  Gmelin  (the  Sea-Hare)  (fig^  2<h  56;,  ktuj\ 
XMcMla,  Lam.;  Lobigtr,  Krohn,  &&. 
Family  4. — PUurobranehidm.- 

Genera;  FUurobranehus,  Curler;  tlmbrtlla,  Cliemnits (fig^L  S4| 
65);  Buncina,  Forbei,  ke. 

Sub-order  %—Pk^UidiohranchiaL 
CkaracUn. ^TttUiiLU  in  which  the  ctenidia  hare  atrophied';  mo£H 
as  in  Pafellida  amons  the  Zygobranchiate  Streptoneura  their  placa 
ii  taken  by  laterallv -placed  lamells,  dereloped  from' the  ipnet  fuiisafl 
of  the  bikterally-diaposed  mantle-skirt  in  two  lateral  rowii. 
Family  b.^FhyllidiadM. 

Genera:  Phyllidia.  Cuirer ;  PlturophyUidia,  Meek  (fifr  67V 

Section  h.-^NON^FALLIATA.. 

<^fwrf#r«.— The  typical  Molluecan  mantloikirtw  atrophied  in 
the  adult  No  ehell  is  present  in  the  adult,  though  the  dorsal 
integument  may  be  strengthened  by  calcareous  spicules  (Doris);  Tho 
otocysts  are  not  sessile  on  the  pedal  gaiiglia  as  m  other  Gastropod^, 
but,  as  in  the  NaUntia  Axygobranchia,  lie  close  to  the  cerebral  ganglia* 
In  one  sub-order  (Pygobranchia)  the  typical  ctenidium  anpoars.  to 
U  roUined  in  a  modified  form  ;  in  the  others  specul  derelopmenta 
of  the  body-wall  take  iU  plac^  or  no  special  respiratory  !»«<»»» 
exist  at  all  The  genersl  form  of  the  body  is  ilug.llk^  ^e  foot 
a^d  yisceral  hdmp  being  coexUnsive.  and  a  secondary  bilateral 
symmetry  is  aasertod  by  the  usually  median  (somettmw  ngUMwled} 
dorsal  position  of  the  anus  on  the  hinder  part  of  the  body. 
Sub-order  X.—Py^cfyrwnchia^ 

C5fc«ra«<«r»— The  ctenidium  assumMthe  formof  a  ciftlet  of  pinnate 
processes  eurrounding  the  median  dorsal  anus  ;  a  strongly-msrxea 
epipodlal  fold  may  occur  all  round  the  foot  tod  simulate  a  matoUe- 
:skirt(see  fig.  62.  C.  Doris) ;  napilln  or  *f  ceraU  -  of  the  dor«l  mtegu- 
ment  may  occur  as  well  as  the  thie  ctenidium  (fig.  Ol)* 
Family  6. — Dxn-ididm,  ,  «.   -a      ar  * 

Genera :  Doris,  L. ;  Oontodoris,  Forbes;  Tridpn,  Johnst ;  jSfftnu 
Loren  ;  7%rcac«t»,  Fleming ;  Polpeeru,  Curier  ;  Idalui,  UnelL' 
art ;  Afumla,  Loren:  CtrcUomnna,  Adams;  Qnehidon*,  Blamv. 
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Snb-ord«r  X^Otraionoia, 


CharaeUn.—lLlM  t^ioal  Mollaacan  etenidinm  ii  not  dereloped  ; 
■opon  fhe  donal  area  la  deyeloped  a  mor^  or  leaa  numerous  Mries  of 
oyUndrieal  or  branched  proceeses  (the  corata)  into  each  of  which  the 
intestine  utnally  aends  a  proceas ;  anus  dorsal,  median,  or  right-sidod. 
Family  7. — TritoniadM. 
Genera:  TrUonia,  Curier;  SeyUma,  L.;  Tdhy,  L.  (fig.  62,  B); 
Dtndronoiut,  X.  and  H. ;  Doto,  Oken. 
family  S.-~JBotidm, 
Genera :  Soli$,  Cuvier  (fig.  62,  A) ;  Glaueua,  Forster ;  Fiona,  A. 
and  H.  (fig.  67) ;  EmbMonia,  A.  and  H. ;  Froetonottu,  A.  and 
H. ;  Aniiopa,  A.  and  H. ;  H9nnwa,  Loyen  ;  Alderia,  Allman. 

Sub-order  8. — Haptonwrphea 

CharacUn. — No  ctenidia,  cerata,  mantlo-ikirt,  or  other  processes 
of  the  body-wall ;  degenerate  forms  of  small  sink 
Family  9. — PhyTlirhoidm. 

Genera :  Fhyllirhoi,  Peron  and  Lesuenr  (fig.  68) ;  Acunt,  Adams. 
Family  10. —Elynadm. 

Genera:  £Jy$ia,  Risao  (fig.  62,  D,  E) ;  Adwnid,  Quatrel;  Ctnittt 
II.  and  H. ;  timaponlia,  Johnston ;  Jthodope,  E6lL 

Further  RemarJa  on  the  Opitthdbranehia. — The  OpiB- 
thobnmchia  present  the  same  wide  range  of  superficial 
appearance  as  do  the  Azygobranchiate  Streptoneura,  fonns 


Fia  BA.— Thvea  rlewa  of  AplyiU  ip.,  In  rartons  ooadltlaiis  of  tzpaasloii  and 
rttraotion.    t,  anterior  oaphallo  £raUeltts ;  fs,  ixMtortar  oaphallo  tonUeloa 


Ieyeij  /  UMtapodlom ;  m,  epipodlam ;  9,  gfU-ploma  (oUnldlom) :  m,  mantlo- 
ip  ralUotod  oTer  tho  thin  oval  shtll ;  oa,  9^  ortflc*  fbnnod  by  tne  nnoIcMwd 
border  of  the  rofleoted  nuntle-aklrtk  allowUig  Om  sbeU  to  show ;  jm^  the  iper* 
Butie  grooYo.    (After  Cavler.) 

carrying  well-developed  spiral  shells  and  large  mantle- 
skirts  being  included  in  the  group,  together  with  flattened 
or  cylindrical  slug- 
like forms.  But.  in 
respect  of  the  substi- 
tution of  other  parts 
for  the  mantle -skirt 
And  for  the  gill  which 
the  more  degenerate 
Opisthobrandua  ex- 
hibit,, this  Order 
stands  alone.  Some 
Opisthobranchia  are 
striking  examples  of 
degeneration  (some 
Haplomorpha),  hav- 
ing none  of  those  re- 
giond  or  processes  of  ^  sy^Ii^wd  and  T«itna  new  of  pi*t.«p»yni- 

ihe    body    developed  (liaKn«ito(OttoioaeortheFh7UIdIobrMchlate 

^\x\At         A\^*\^^\As  P»ni*te  Opiethobranohs.    ft,  the  month;  I,  the 

wmcn         dlStmgUiah  iMn,mfoni  mnb-paUlal  sale,  which  (M  in  Pstella) 

the  archaic  MoUusca  npl^M  the  tjploal  MoUoeoan  eUaldlua.    (After 

from  such  flat-worms  *^°'^ 

as  the  Dendrocoel  Planarians.  Indeed,  were  it  not  for  their 
retention  of  the  characteristio  odontophore  we  should  have 
Uttle  or  no  indication  that  such  forms  as  Fhyllirhoe .  and 


Limapontia  really  belong  to  the  Mollusca  at  alL  The  inter- 
esting little  Rhodope  Veranyii,  which  has  no  odontophore, 
has  been  associated  by  systematists  both  with  these  simpli- 
fied Opisthobranchs  and  with  Rhabdoccel  Flanariana  (29). 
In  many  respects  .  ^      i;    , 

the  Sea-Hare  (Aply- "  ■ 

sia)  of  which  several 
species  are  known 
(some  occurring  on 
the  English  coast), 
serves  as  a  conven- 
ient example  of  the 
fullest  development 
of  the  organization 
characteristic  of 
Opisthobranchia. 
Thewoodcut(fig.56) 
givesa faithful  repre- 
sentation of  the  great 
mobility  of  the  vari- 
ous parts  of  the  body. 
The  head  is  well  marked  and  joined  to  the  body  by  a  some- 
what constricted  neck.  It  carries  two  pairs  of  cephalic 
tentacles  and  a  pair  of  sessile'  eyes.  The  visceral  hump  is 
low  and  not  drawn  out  into  a  s^ire.  The  foot  is  long; 
carrying  the  oblong  visceral  mass  upon  it,  and  projecting 

ias  metapodium)  a  little  beyond  it  (/).  Laterally  the 
oot  gives  rise  to  a  pair  of  mobile  fleshy  lobes,  the  epipodia 
(«p),  which  can  be  thrown  up  so  as  to  cover  in  the  dorsal 


Fio.  S%.~Phynir%oi  bverjJUUa,  tvioe  tbe  natnnl 
•iM,  a  traneparent  niaclform  pclagte  Opiethe- 
braneh.  The  internal  orBana  are  shown  ••  eeen 
bjr  tranemltted  light    o  mouth  ;  &,  nKlnlar  me ; 

e,  cnophagna ;  d,  atonuMth  ;  c",  intestine  ;  /,  anm : 

f.  ^i  f,  /'.  the  fonr  lobee  of  the  Ur«r ;  i,  the 
heart  (anriele  and  rentrlelo) ;  i;  the  reilkl  Me  (ne- 
phrtdlnm) ;  T,  tlie  ciliated  conunnnleatkm  of  the 
renal  aao  with  tlie  porloardium  ;  a^  the  external 
opening  of  tho  renal  aao  ;  n,  tlio  eerobral  j;angl»aa  ; 
0,  the  eephalle  tuitaclee;  /  the  cenital   pnre; 

6  the  OTo-te«tee ',  lo,  the  paraidtJe  hydrngiedQw 
»*atra,n*tuiUj  fband  atUcliod  In  thla  pnetttoa  hf 
the  aboral  pole  of  Its  nmbrolla.  (After  KefetBteia.) 


Pia  W.— ^otra  huUala.    A  aingle  row  of  teeth  of  the  radola.    (Formnla,  xXr.) 

surface  of  the  aninukl.  Such  epipodia  are  common,  though 
by  no  means  universal,  among  Opisthobranchia.  The 
torsion  of  the  visceral  hump  is  not  carried  out  verjr  fully, 


PiOw  60.--A.  VeUgar-Urra  of  sa  OntsthobnBch  CMjetn).  /,  foot ;  9pt  offf 
eolnm ;  em,  anal  papilla ;  rv,  drf ,  two  portlona  of  anabeorbed  antrltlTe 
yelk  on  either  aide  the  inteatinek  Th»  right  otoeyst  la  aeen  at  the  root  ef 
the  foot  B.  Troehoaphere  of  aa  Optothobraaoh  (nenrobnaehldlwa)  ahow- 
Ing:  Agr,  the  aheU-gland  or  primitiTe  sheU-eao ;  «.  the  eOla of  the  reloa; 
pht  the  oommencing  atomodmim  or  oral  inragination ;  oL  the  left  otoorat; 
pg,  rod-colonred  pigment  epot  0.  Diblaatola  of  an  Oputhobvaneh  (Faly- 
oera)  with  elongated  blaatopore  oL    (All  tnm  Lankeator.) 

the  consequence  being  that  the  anus  has  a  posterior  poo- 
tion  a  little  to  the  right  of  the  median  line  above  the 
metapodium^.  whilst  the  branchial  chamber  formed  by  the 
overhanging  mantle^kirt  faces  the  right  side  of  the  bodj 
instead  of  lying  well  to  the  front  as  in  Streptoneora  vod 
as  in  Pulmonate  Euthyneura.  The  gill-plume  which  in 
Aplysia  ii  the  typical  MoUuscan  ctemdium  ii  seen  in  ^ 
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63  projeoting  from,  the  brandiial  sub-palliai  Apace.  The 
relation  of  tiie  delicate  shell  to  the  mantle  ia  pecoliar, 
aince  it  occupies  an  oval  area  upon  the  visceral  hump, 
the  extent  of  which  ia  indicated  in  fig. 
56,  C,  but  may  be  better  understood 
by  a  glance'^at  the  figurea  of  the  allied 
genua  Umbrella  ^figa.  54,  55),  in  which 
the  margin  of  tne-mantle-akirt  coin- 
ddea,  jxiat  aa  it  doea  in.  the  limpet^ 
with  the  margin  of  the  ahelL  But  in 
Aplysia  the  mantle  ia  reflected  over 
the  edge  of  the  shell,  and  growa  over 
ita  upper  surface  ao  aa  to  completely 
enclose  it,  excepting  at  the  smidl  cen- 
tral areift  <  where  the  naked  shell  ia 
exposed.  This  encloaure  of  the  ahell 
ia  a  permanent  development  of  the 
arrangement '  aeen  in  many.  Strepto* 
neura.  (e.g.^  J^rula,  Ovulum,  aee  figa. 
38  and  41),  where  the  border  of  the 
mantle  can  be,  and'  uaually  ia,  drawn 
over  the  ahell,  though  it  is  witibdrawn  ^^ 
(as  it  cannot  be  in  Aplyaia)  when  they  p^^  ^.^pd^e^  trutaia, 
are   irritated.      From   the  fact   that  -  •    ^    - 

Aplyaia  commences  ita  life  aa  a  free^ 
Bwimming  Veliger  with  a  nautiloid 
ahell  not  endoaed  iix  any  way  by  the 
border  of*  the  mantle,  it  is  clear  that 
the  encloaure  of  the  ahell  in  the  adult 
18  a  aecondary  proceea.  Accordingly, 
the  ahell  of  Aplyaia  muat  not  be  con- 
founded with  a  primitive  ahell  in. ita 
ahell-aac^  such  aa  we  find  realized  in 
the  ahella  of  Chiton  and  in  the  plugs' 
which  form  in  the  remarkable  tran- 
Atory  "ahell-aao^  of  '*  ahell-gland  "  of  MoUuacan  embryos 


OM  of  the  Pjiotouiohi- 
ala  OpUthobnoolii  (dor> 
Ml  nowV  a,  aau :  br, 
fh«  eUnkHtun  McnUarly 
modiOad  lo  m  to  «Dolrol« 
the  anni;  (» eepbalio  tea- 
Sxtenud  to  the 


bnuiehial  etenldiaia  are 
aeaa  tea  olab-llke  pro- 
oeeaea  of  the  donal  indL 
theM  are  the  **eerata* 
whiioh  are  eharaoterlstio* 
•Uy  developed  in  another 
n\y-  order  of  OpUtho- 
Innehs,  tfao  Centooota 
92,  J^  (From 
IT,  after  '** 
) 


no.  61 


A.  Xolii  papato$a  (Un,\  dorMl  rtew.    a.  b,  posterior  and  anterior  oephalio 
*  a;  c^  ttie  dorsal  ** oerato **  (henoe  CeratobranehiaX 


&  TsAyt  Isperflia,  donal  yiew.    a,  the  cephaUo  hood ;  6,  cephalic  tentacles ; 

c^  neok :  d,  fenltal  pore ;  t,  anna ;  /  large  cerata ;  g,  smaller  cerate ; 
.  ]L  margUk  of  the  fboi 
C  Dorit  (^tMnetyehu)  M}tmMu»  (Cqt.X  seen  from  the  pedal  snrftice.    hl, 

ZBoath :  &,  margin  of  the  head ;/  sole  of  the  foot ;  ip,  the  mantle-like 

epIpodniBL 
X^  ].  iSorsal  and  Uteral  view  of  dysia  {Aatrnm)  vWidia    tp,  epipodlal  ont- 

growtha.    (After  Keferatain.) 

(see  figi.  7,.  68,  and  72***),'    Aplysia.  like  other  HoUuaca. 


develops  a  primitive  ahell-aae  in  its  trochosphere  atage  of 
development  (fig.  68),  which  disappears  and  ia  aucceeded 
by  a  nautiloid  shell  (fig.  60).  This  forma  the  nuclcua  of 
the  '  adult  ahell, 
and,  aa  the  ani- 
mal grows,  be- 
comea  enclosed 
by  a  reflexion  of 
thei  mantle-akirt. 
In  reference  to 
the  poaaible  com- 
pariaon  of  the 
encloaed  ahell  of 
Aplyaia  and  ita 
alliea  with  those 
of  aome  Slugs  and 
of  Cuttle -fiahea, 
the  reader  ia  re- 
ferred to  the  pcua- 
grapha  dealing 
^apecially  wl^ 
thoae  MoUuaca. 
When  the  ahell 
of     an     Aplysia 

encloaed      in     ita  ^»**"  «S.— ^P'J^** ''po»^na  (eatuiut,  Car.\  with  eplpodla 
^  "r  .  ,      ,      and  mantie  reflected  away  from  the  midline,    a,  an* 


awayf 

terior  cephalic  tentacle ;  b, 


line,    a,  ■ 

.  tlie  e7«s;  «^  rl'riit'epipodlam;  4,'  left  epipo. 
dium ;  c,  hinder  part  of  visceral  fanrap ;  ;)>,  poeterior 
extrunltr  of  the  foot ;  /h,  anterior  part  of  the  foot 
underlying  the  head;  g,   the  etenidlum  (hnnehla] 

flume) ;  ft,  the  mantle-skirt  tightly  epread  orer  the 
omy  shell  and  pushed  with  It  towards  the  left  side ; 
i,  the  spermatic  groove ;  ft,  the  common  oeattal  pore 
(male  and  female) ;  I,  orifloe  of  the  grape-enaped  (sup- 
posed poisonous)  gland ;  ei,  the  oapnradium  (ollho. 
lory  organ  of  Bpengel) ;  a,  outline  of  part  of  the  rsaal 
sac  (nephridium)  below  the  surfkce ;  o.  external  ap•^ 
tnkv  of  the  nephridium ;  p,  anna.    <OnglaaL) 


mantle  ia  pushed 
well  to  the  left,' 
the      aub-pallial 
^paoe  ia  f  uUy  ex- 
poaed  aa  in  'fig. 
63,  and  the  vari- 
ous aperturea  of 
'  the  body  are  aeen. 
Poateriorly       we 
have  the  anus,  in  front  of  thia  the  lobate  gill-plume,  be- 
tween the  two  (hence  correaponding  in  poaition  to  that  of 
the  Aaygobranchia)  we  have  the  aperture  of  the  renal 
organ.      In  front,,  near  the  anterior  attachment  of  the  gill- 
plume,  ia  the  oephradium  (olfactory  organ)  diacovered  by 
Spengel,  yellowiah  in  colour,  in 
the  typical  position,  and  overly- 
ing  fin   olfactory  ganglion  with 
typical  nerve-connexion  (aee  fig. 
20).     To  the  right  of  SpengeFa 
oephradium  ia  the  opening  of  a 
peculiar  gland  which  haa,  when 
dissected  out,  the  form  of  a  bunch 
of  grapes ;  its  secretion  is  said  to 
be  poisonous.    On  the  under  side 
of  die  free  edge  of  the  mantle  are 
situated  the  numerous  small  cu- 
tuieous  glands  which,  in  the  large 
Aplytia.  camelua    (not    in    other 
species),  form  the  purple  secretion 
which  was  known  to  the  ancients. 
In  front  of  the  oephradium  is  the 
single  genital  pore,  the  aperture 
of  the  common  or  hermaphrodite 
duct.      From    this    point    there 
stretches   forward    to   the    right 
side  of  the  head  a  groove^ — the 
spermatic    groove — down   which 
the  spermatic   fluid   passes.      In 
other  Euthyneura  this  groove  may 
close  up  and  form  a  canal.     At 
its  termination  by  the  side  of  the  head  is  the  mtuoahr 
introverted ;  penis.      In   the  hinder  part  of  the  loot  (not 
shown  in  any  of  the  diagrams)  is  the  opening  of  a  large 
mucous-forming  gland  very  often  found  in  the  Molhiscan 
foot 

-^  -      XVI. —  843  — 


Fia  61.— Gonad,  and  Meeasory 
glande  and  duets  of. Aplyaia. 
L  ovo-testle ;  ft,  hermapbredite 
duct ;  g,  albuminiparous  g*  ^ 


/  veelcula  ■emtnalla ;  ft,  open, 
'ngof  the  albuminiparrMM  glaiHl 
Into  the  hermaphrodite  dnot; 


ins  of  the  albuminiparrMM  g 
Into  the  hermaphrodite  d 
*,  hermaphrodite  duet  (atertae 


portion);  b,  vaginal  portloa  of 
the  uterine  duct;   %  1 
theca;  d,  ito  duet;  m, 
pore.    (UrigiuaL) 
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With  regard  to  internal  organisation  we  may  oommenoe 
with  the  disposition  of  the  renal  organ  (nephridinm),  the 
external  opening  of  which  has  already  been  noted.  The 
position  of  this  opening  and  other  features  of  the  renal 
organ  have  been  determined  recently  by  Mr.  J.  T.  Conning- 
lum,  Fellow  of  Uniyersity  College,  Oxford,  who  writes  as 
followafrom  Naples,  February  1883 : — 

"Tliare  ii  connderablo  nncertaintj  witli  respect  to  the  namet  of 
the  ipedee  of  Aplyna.  There  are  two  forme  which  are  rerf  common 
in  the  Golf  of  l^aplet,  and  which  I  hare  need  in  etndjin^  the  ana- 
tomy of  the  renal  oigan  in  the  genna.  One  it  qnite  black  in  colour, 
and  measures  when  outstretehod  eifht  or  nine  inches  in  length. 
The  other  it  light  brown  and  somewhat  smaller,  its  length  nsuallj 
not  exceeding  seren  inches.  The  first  is  flaccid  and  sluggish  in  its 
moTsments^  and  has  not  much  power  of  contraction  ;  its  epipodial 
lobes  are  enormously  deyelopea  and  extend  hr  forward  along  the 
body ;  it  gires  out  when  handled  an  abundance  of  purple  liquid, 
which  is  derired  from  cutaneous  glands  situated  on  the  under  side 
of  the  free  edge  of  the  mantle.  In  the  Zooloncal  Station  this  form 
it  known  «s  Ap.  Uporina  ;  but  according  to  Blochmann  it  is  iden- 
tical  with  A.  Catiulut  of  Cuyier.  The  other  speciea  is  A.  d^lana ; 
it  is  firm  to  the  touch,  and  contracts  forcibly  when  irritated ;  the 
secretion  of  the'mantle-fflands  is  not  abundant,  and  is  milky  white 
in  appearance.  The  kidney  has  similar  relations  in  both  genera, 
and  IS  identical  with  the  organ  spoken  of  by  many  authors  as  the 
trian^[ular  gland.  Its  superficial  extent  is  seen  when  the  folds 
corennff  the  shell  are  cut  awaj  and  the  shell  remored  ;  the  external 
sur&ce  forms  a  triangle  with  its  base  bordering  the  pericardium  and 
its  apex  directed  posteriorly  and  reaching  to  the  left-hand  posterior 
corner  of  the  shell-chamber.  The  doral  surface  of  the  kidney 
extends  to  the  loft  beyond  tho  shell-chamber  beneath  the  skin  In 
'the  space  between  the  shell-chamber  and  the  left  epipodium. 

"  when  the  animal  is  turned  on  its  left-hand  side  and  the  mantle- 
chamber  widely  opened,  the  gill  being  turned  OTor  to  the  left,  a 
part  of  the  kidney  is  seen  beneath  the  skin  between  the  attachment 
of  the  gQl  and  the  right  epipodium  (fiff.  M).  On  examination 
this  is  found  to  be  the  under  surface  of  tne  posterior  limb  of  the 
ffland,  the  upper  surface  of  which  has  just  been  described  as  lying 
beneath  the  shell.  In  the  posterior  turd  of  this  portion,  dose  io 
that  edge  which  it  adjacent  to  the  base  of  the  gill,  is  the  external 
openmff  (fig.  83,  o). 

".When  the  pericardium  is  cut  open  from  abore  in  an  snimai 
otherwise  entire,  the  anterior  face  of  the  kidney  ia-ieen  forming 
tile  posterior  wall  of  the  pericardial  chamber ;  on  the  deep  edge  <» 
this  face,  a  little  to  the  left  of  the  attachment  of  the  auricle  to  the 
floor  of  the  pericardium,  is  seen  a  depression  ;  this  depression  con- 
tains  the  opening  from  the  pericardium  into  tiie  kidney. 

"To  complete  the  account  of  the  relations  of  the  organ  t  the  right 

' tU  of  the  mantle- 

l  passes  in  a  alant- 

.„ jiey,  the  posteribr 

end  being  dorsal  to  the  apex  of  the  gland,  and  the  antoior  end 
▼entral  to  the  right-hand  comer. 

"  As  CO  great  a  part  of  the  whole  snrflue  of  the  kidney  lies  adjacent 
to  external  surfaces  of  the  body,  the  remaining  part  which  faces 
the  internal  organs  is  small ;  it  consists  of  the  left  part  of  the  under 
surface  ;  it  is  loTel  with  the  floor  of  the  pericardium,  and  lies  over 
the  dobular  mass  formed  by  the  Urer  and  convoluted  inteetiiieu 

"Mere  disuotion  does  not  giro  snfllcient  eridence  conoeming  such 
communications  as  these  of  the  kidney  in  Aplysia.-  I  studied  the 
external  opening  by  taking  a  series  of  'sections  through  the  sur- 
rounding redon  of  the  gland ;  to  demonstrate  the  internal  aperture 
injected  a  sdntion  of  Berlin  blue  into  the  pericardium  ;  it  did  not 
fill  the  whole  kidney  easily,  bat  ran  down  into  the  part  a4iaoent  to 
the  base  of  the  gilL*^ 

Thns  the  renal  organ  of  Aplysia  is  shown  to  conform  to 
the  MoUuscan  type.  The  heart  lying  within  the  adjacent 
pericardium  has  the  nsual  form,  a  single  anride  and  ven- 
tricle. .  The  vasctdar  system  is  not  extensiTe,  the  arteries 
soon  ending  in  the  well-marked  spongy  tissue  which  builds 
up  the  mnscnlar  foot,  epipodia,  and  dorsal  body-wall. 

The  alimentary  canal  commences  with  the  usual  buccal 
mass';  the  lips  are  cartilaginous,  but  not  armed  with  homy 
jaws,  though  these  are  common  in  other  Opisthobranchs ; 
th,e  lingual  ribbon  is  multidentieulate,  and  a  pair  of  salivary 
glands  pour  in  their  secretion.  The  oesophagus  expands 
into  a  curious  gizzard,  which  is  armed  intenially  with  large 
homy  processes,  some  broad  and  thick,  others  spinous,  fitted 
to  act  as  crushing  instruments.  From  this  we  pass  to  a 
stomach  and  a  coU  of  intestine  embedded  in  the  lobes  of  a 
voluminous  liver  \  a  csscum  of  large  size  is  given  off  near 


the- commencement  of  the  intestine.    The  liver  cpesi  bf 
two  ducts  into  the  digestive  tract 

The  generative  organs  lie  close  to  the  coil  of  utaktiae 
and  Hver,  a  little  to  Uie  left  side.  When  dissected  out  they 
appear  as  represented  in  fig.  6i.  -  The  essential  reprodnetne 


Tia  ML~7oIUel«s  of  the  hennspliredite  gonsda  of  lottkTBsarcmi  AnlsuiJeBia. 
— ^,  of  Helix ;  B^  of  Eolldls.  a,  ots  ;  b^  dtveloping  ipennatoaolds ;  i^  eon- 
mon  eflSHreat  dud 

organ  or  gonad  consists  of  both  ovarian  and  testiealsr 

ceUs  (see  fig.  65).     It  is  an  ovo-testis.     From  it  passes  a 

common  or  hermaphrodite  duct,  which  very  soon  becomes 

entwined  in  the  spire  of  a  gland — the  albuminiparons  gland. 

The  latter  opens  into  the  common  duct  at  the  point  x^  and 

here  also  is  a  small  diverticulum  of  the  duet  y.     FkuHUig 

on,  we  find  not  far  from  the  genital  pore  a  glandular  spheiicsl 

body  (the  spermatheca  a)  opening  by  means  of  a  jongisk 

duct  into  the  common  duct,  and 

then  we  reach  the  pore  (fig.  63,     A 

it).     Here  the  female  apparatus 

terminates.    But  when  the  male 

secretion    of    the  ovo-testis  is 

active,  the  seminal  fluid  passes 

from  the  genital  pore  along  the 

spermatic  groove  (fig.   63,)  to 

the  penis,  and  is  by  the  aid  of 

that   eversible  muscular   organ 

introduced  into  the  genital  pore 

of  a  second  Aplysia,  whence  it 

passes  into  the  spermatheca,  there 

to  await  the  activity  of  the  fe^ 

male  element  of  the  ovo-testis  of 

this  second  Aplysia.     After  an 

interval  of  some  days — possibly 

weeks — the  ova  of  the  second 

Aplysia   commence  to   dei^nd 

the  hermaphrodite  duct;  they 

become  endosed  in  a  viscid  sedre-  ria  ss.   Xntexie  eeui  or  AU»^ 

tion  at,  the  point  where  the  al-    JSj%  iS^SS^j'  **" 

buminiparous  gland  opens  int^    *.*!?«»'  '^^^^  "* 

the  duct  intertwined  with  it; 

and  on  reaching  the  point  where 

the  spermathecal  duct  debouches  they  are  impregnated  by 

the  spermatozoa  which  escape  now  fnim  the  spermatheca 

and  meet  the  ova. 

The  development  of  Aplysia  from  the  egg  presents  muy 
points  of  interest  from  the  point  of  view  of  comparatiye 
embryology,  but  in  relation  to  the  morphology  of  the 
Opis&obranchia  it  is  sufficient  to  point  to  the  occorreiice 
of  a  trochosphere  and  a  veliger  stage  (fig.  60),  and  of  a 
shell-gland  or  primitive  shell-sac  (fig.  68,  th»\  which  is  suc- 
ceeded by  a  nautiloid  shell. 

The  nervous  system  of  Aplysia  will  be  found  on  com- 
parison of  fig.  20.  which  represents  it,  with  our  schematic 
Mollusc  (fig.  1,  D)  to  present  but  little  modification.*  Jt  is 
in  fact  a  nervous  system  in  which  the  great  ganglion-paift 
are  well  developed  and  distinct.  The  Euthyneurous  viscersl 
loop  is  long,  and  presents  only  one  ganglion  (in  Aplftia 
camelus,  but  two  distinct  ganglia  joined  to  one  another  hi 


«,  hind  gat;  a«s  uioa.  (TNm 
Ocgenteor,  sftar  AUtt  sad  Bn- 
oock.) 


Digitized  by 


Google 


•A.] 


KOLLUSCA 


659 


ApCytiia  hybrtSa  of  tBeEnglulx  eoaat),  placed  at  ita  extreme 
limit,  representing  both  the  right  and  left  visceral  ganglia 
and  the  third  or  abdominal  ganglion,  which  are  so  often 
■spfutitely  present  The  dia^am  (fig.  20)  shows  the  nenre 
oonnecting-  this  abdomino- 
Tiaceral  ganglion  with  the 
olfactory  ganglion  pf  Spen* 
gel.  It  is  also  seen  to  be 
connected  with  a  more  re- 
mote ganglion — the  genital 
Such  special  irregaWities 
in  the  development  of  ganp 
glia  upon  the  visceral  loop, 
End  on  one  or  more  of  the 
main  nerves  connected  with. 

1%  are,  as    the   figures   of  p,^  „  ..^^^  „„^^  .^.^^  ^  ^.^^ 
MoUuacan  nervous  systems    '         -..-..       «  . .. 
givea  in  this  article  show, 
very  frequent     Our  figure 
of  the  nervous  system  of 
Aplysia  does  not  give  the 
DDall'pair  of  buccal  ganglia 
whick  are,  as  in  all  Qlosso- 
phoroos   Molliiscs,   present 
upoa  the  nerves  passing  from  the  cerebral  region  to  the 
odontophore. 

For  a  comparison  of  various  Opisthobranchs,  Aplysia  will 
be  found  to  present  a  convenient  starting-point  Jt  is 
one  of  the  more  typical  Opisthobranchs,  that .  is  to  say, 
it  b'dongb  to  the  section  Palli&ta,  but  other  members  of  the 
Fallinta.  namely.  Bulla  and  Tomatella  (figs.  52  and  53), 
are  less  abnormal  than  Aplysia  in  regard  to  their  shells  and 
the  form  of  the  visceral  hump.  They  have  niiked  spii^ly- 
twisted  fthells  which  may  be  concealed  from  view  in  the 
living  animal  by  the  expansion  and  reflexion  of  the  epipodia, 


of  the  Coratonotoua  Opiatho- 
tmnohsX  ihovlng  a  t«ndency  to  ftealon 
of  th«  neat  ganglUu  A,  cerebral,  plea- 
nl.  and  Tiaeeral  ganglia  anlted ;  JJ,  pe- 
dal ganglloB;  C.  boocal  ganslioa;  i>, 
CMophageal  ganglloa  connected  with  the 
boooal ;  a.  nerve  to  aaperior  oephaliq 
tentacle ;  o,  nenrea  to  Inferior  eepludle 
tentaolea ;  e,  nerve  to  generative  organs; 
d.  p*ial  nerve ;  c,  pedal  commioanra ;  /, 
fleoeral  loop  or  oonunlasore  (TX  (From 
Oegenbaar,  after  Bem^) 


Tu^  6S.— Tonne  veifger  larva  of  an  Oplathobranoh  (Pleoro-branehldlQmX  *»• 
■K>nth :  e,  «ffiate4  band  markins  off  th*  velom ;  n^.  cerebral  ganglkm  de- 
veloping f^om  epfblaat,  «1thln  the  r*i»*  «rea ;  el,  otoojret  alao  developing 
ttom  eptblast ;  /  foot ;  <,  intestine ;  ry,  reeidoal  antritive  jelk ;  al^  priml- 
tlT*  aheU-eae  or  ahall-glaiid.    (From  Lankestar.) 

but  are  not  enclosed  by  the  mantle,  whilst  Tomatella  is 
remarkable  amongst  all  Euthyneura  for  possessing  an  oper- 
culum like  that  of  so  many  Streptoneura. 

The  great  development  of  the  epipodia  seen  in  Aplysia 
is  usual  in  Palliate  Opisthobranchs;  it  occurs  also  in  Elysia 
(Bg.  62,  D)  among  Non-Pailiata ;  in  Doris  it  seems  pro1>- 
able  that  the  mantle-like  fold  overhanging  the  foot  is  to 
be  interpreted  as  epipodium,  the  mantle-skirt  being  alto- 
gether absent,  as  shown  by  the  naked  position  of  the  gills 
and  anus  on  the  dorsal  surface  (figs.  61  and  62,  C).  The 
whole  surface  of  the  body  becomes  greatly  modified  in 
those  Non-Palliate  forms  which  have  lost,  not  only  the 
mantlb-skirt  and  the  shell,  but  also  the  ctenidium.  Jdhnf 
of  these  (Ceratonota)  have  peculiar  proceases  developed 
on  the  donal  surface  (fig.  62,  A^  B),  or  reuun  purely 


negative  characters  (fig.  63,  D).  The  chief  modification  of 
internal  organization  presented  by  these  forms,  as  compared 
.with  Aplysia,  is  found  in  the  oondition  of  the  alimentary 
canaL  The  Uver  is  no  longer  a  compact  organ  opening 
by  a  pair  of  ducts  into  the  median  digestive  tract,  but  we 
.find-  very  numerous  hepatic  diverticula  on  a  shortened 
axial  tract  (fig.  66).  These  diverticula  extend  usually  one 
into  each  of  the  dorsal  papilbs  or  **  cerata  "  when  these  are 
present  They  are  not  merely  digestive  glands,  but  are 
sufficiently  wide  to  act  as  receptacles  of  food,  and  in  them 
the  digestion  of  food  proceeds  just  as  in  the  axial  portion 
of  the  canaL  A  precisely  similar  modification  of  the  liver 
or  great  digestive  gland  is  found  in  the  Scorpions,  .where 
the  axial  portion  of  the  digestive  canal  is  short  and  straight, 
and  the  lateral  ducts  sufficiently  wide  -to  admit  food  into 
the  ramifications  of  the  gland  there  to  be  digested ;  whilst 
in  the  Spiders  the  gland  is  reduced  to  a  series  of  simple 
caeca. 

The  typical  character  is  retained  by  the  hearty  peri- 
cardium, and  the  communicating  nephridium  or  renal  organ 
in  all  Opisthobrmchs.  An  interesting  example  of  this  is 
furnished  by  the  fish-like  transparent  Phyllirhofi  (fig.  58), 
in  which  it  is  possible  most  satisfactorily  to  study  in  the 
living  animal,  by  me^ms  of  the  microscope^  the  course  of 
the  blt>od->stream,  and  also  the  reno-peri^urdial  communi- 
cation. With  reference  to  the  existence  of  pores  placing 
the  vascular  system  in  open  communication  with  the 
surrounding  water,  see  the  paragraph  as  to  MoUusca  gener- 
ally. In  a  form  closely  allied  to  Aplysia  (FleurobranchiiB) 
such  a  pore  leading  outwards  from  tbe  branchial  vein  has 
been  precisely  described  by  Lacase  Duthiers.  Ko  such  pore 
has  been  detected  in  Aplysia.  In  many  of  the  Kon-PalUate 
Opisthobranchs  the  nervous  system  presents  a  concentra- 
tion of  the  ganglia  j(fig.  67),  contrasting  greatly  with  what 
we  have  seen  in  Aplysia.  Not  only  are  the  pleural  ganglia 
fused  to  the  cerebral,  but  also  the  visceral  to  these  {see  in 
further  illustration  the  condition  attained  by  the  Pulmonate 
Limnsus,  fig.  22),  and  the  visceral  loop  is  astonishingly  short 
and  insignificant  (fig,-  67,  t*).  That  the  parts  are  rightly  thus 
identified  is  probable  from  Spengel's  observation  of  &e  oe- 
phradium  and  its  nerve-supply  in  these  forms ;  the  nerve  to 
that  organ,  which  Js  placed  somewhat  anteriorly— ^n  the  dor- 
sal surface — being  given  off  from  the  hinder  part  (visceral)  of 
the  right  compound  ganglibn — the  fellow  to  that  marked  A  hi 
fig.  67.  The  Ceratonotous  Opisthobranchs,  amongst  other 
specialities  of  structure,  are  stated  to  possess  (in  sotnc  cases 
at  any  rate)  apertures  at  the  apices  of  the  **  corata  *  or 
dorsal  papilUs,  Which  lead  from  the  exterior  in(o  the  hepatic 
C0Bca.  This  requit'es  confirmation*  Some  amongst  them 
(Tergipes,  Eolis)  ar6  also  remarkable  for  possessing 
peculiarly  modified  epidermic  cells  placed  in  sacs  at  the 
apices  of  these  same  papillae,'  which  resemble  the  "  thread- 
cells  "  of  the  Planarian  Flatworms  and  of  the  Ccelentera. 
The  existence  of  these  thread-cells  is  sufficiently  remark- 
able, seeing  that  the  NonrPalliate  Opisthobranchs  resemble 
in  general  form  and  habit  the  Planarian  worms,  many  of 
which  also  possess  thread-ceUs.  But  it  is  not  conceivable 
that  their  presence  is  an  indicationof  genetic  affinity  between 
the  two  groups,  r&ther  they  are  instances  of  homoplasy. 
The  development  of  many  Opisthobranchia*  has  been 
examined — e^^  Aplysia,  Pleurohranchidium,  ^ysiO,  Poly- 
cera,  Doris,  Tergipes.  All  pass  through  trocl)osphere  and 
veliger  stages, -and  in  alia  nautiloid  or  boaMikb  shell  ia 
developed,  preceded  by  a  well-marlLed  **  shell-gland  ^  (see  figs. 
60  and  68).  The  transition  from  the  free^wimming  veliger 
larvA  with  its  ni^utilqid  shell  (fig  60)  to  the  adult  form  has 
not  been  properly  observed,  and^many  interesting  points  as 
to  the  true  nature  of  folds  (whether  epipodia  or  mantle  or 
Velum)  have  yet  to  be  cleared  up  by  a  knowledge  of  such 
development  iu  tonaa  like  Tethys»  Doris.  I'byUidia,  &c 
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Ab  in  other  Mollvucan  groups,  we  find  even  in  closely- 
allied  genera  (for  instance)  in  Aplysia  and  Fleurobran- 
chidium,  and  other  genera  observed  by  Lankester)  the 
greatest  differences  .as  to  the  umottnlqt*  fopd  material  by 
which  the  egg-shell  is  encumbered.  Some  form  their 
Diblastula  b^y  emboly  (fig.  7),  others  by  epiboly  (fig.  5) ; 
and  in  the  later  history  of  the  further  development  of  the 
enclosed  cells  (arch-enteron)  very  marked  variations  occur 
in  closely-allied  forms,  due. to  the  influence  of  a  greater  or 
less  abundance  of  food-material  mixed  with  t&e  protoplasm 
of  the  egg. 

Order  2  (of  the  Euthyneura).— Polinoiuita. 

CharaeUri, — ^EuthyneoiouB  Anisopleuroua  Gastropoda, 
probably  derived  from  ancestral  forma  similar  to  the 
Palliate  Opisthobranchia  by  adaptation  to  a  terrestrial  life. 
The  ctenidium  is  atrophied,  aiid  the  edge  of  the  mantle-skirt 
is  fused  to  the  dorsal  integument  by  concrescence,  except  at 
one  point  which  forms  the  aperture  of  the  mantle-chamber, 
thus  eonverted  into  a  nearly  closed  sac.  Air  is  admitted 
to  this  sac  for  respiratory  and  hydrostatic  purpose^,  and  it 
thus  becomes  a  lung.  An  opennilum  is  never  present ;  a 
contrast  being  thus  afforded  with  the  operculate  Pulmonate 
Streptoneura  (Cydostoma,  Ac\  which  difier  in  other 
essential  features  of  structure  from  the  Pulmonata.  The 
Pulmonata  are,  like  the  other  Euthyneura,  hermaphrodite, 
with  elaborately-developed.copulatory  organs  and  accessory 
glands.  like  other  Euthyneura,  they  have  very  numerous 
small  denticles  on.  the  lingual  ribbon.  The  ancestral 
Pulmonata  appear  to  have  retained  both  the  right  and  the 
left  osphradia  (Spengel's  olfactory  organs),  since  in  some 
(Planorbis^  Auricularia^  we  find  the  single  osphradium  to 
be  that  of  the  original  left  side,  whilst  in  others  (Limnssus) 
it  IS  that  of  the  original  right  side. 

In  some  Pulmonata  (SnaiU)  the  foot  is  extended  at  right 
angles  to  the  visceral  hump,  which  rises  from  It  in  the 
form- of  a  coil  as  in  Streptoneura;  in  others  the  visceral 
hump  18  not  elevated,  but  is  extended  with  the  foot,  and 
the  Aell  is  small  or  absent  (Slugs). 

The  Pulmonata  are  divided  into  two  lub-orders  socordlng  to  the 
Dotition  of  itkn  oephalio  eyea 

Sub'Order  1. — SasomnuUophora. 
CKara(Ur$,—YLjm  placed  mediad  of  the  cephalic  tentacles  at  their 
baee ;  the  embryonic  velar  area  retolned  in  edoft  life  ae  a  pair  of 
cephalic  lobea  (fig.  70,  v) ;  male  and  female  generative  apertoree 
Mparate,  placed  (as  is  typical  in  Aniaopleura)  on  the  right  dde  of 
t£e  neck ;  visceral  hump  well  developed,  with  a  well-developed 
iheU  \  aquatic  in  ^bit  *^ 

I'amfly  \,—Limnmidm, 
Genera:  Limnmua,  Lam.  (fim.  8.  4,  Ac.);  ChUinia,  Gray;  Fhym, 
Drapam.  ;  Aneylus,  Oeoft  j  jnanorbis,  MiilL,  ke. 
Family  i.^Aurieuiidm. 

Genera  i  AurieuU,  Lam.  ;  OmovuluM,  Lam. ;  .PMorw/Io,  Wood. 
k^ 

Submrder  %— StylommaUtfhora. 
CbaradtrB,^Zym  placed  on  the  summit  of  two  hollow  tentacles  ; 
risoeral  hump  well  or  not  at  all  developed ;  shell  large  and  coiled, 
ar  miuute  or  absent ;  almost  exdusirdy  terres^iaL 
Family  \,—Htlieidm, 

'  'Genera:  Htlix,  L.  (figs.  69,  A;  72^) ;  VUHna^  Drapam.  ;  Sue-. 
€hua,  Drapam.  ;  Bulimus,  Scopoli ;  Achaiina,  Lain.  ;  Pupa, 
Lam.  ;  Clatuilia,  Drapam.,  kc 
Family  2.—Litnaeid4»  (Slugs) 
Genera :  Limax,  L.  ;  Jneilaria,  Benson  ;  Arion,  'Ferassac  (tg. 
09,  D) ;  Farmactlla,  Cuvier ;  Tedactlla,  Cnvier  (fig.  09,  C),  &c 
Family  t,^Oncidiadm, 
Genera :    Oneidiutn,   Buchanan ;   Ptronia^    Blainv.    (fig.    72) ; 
FaginuhUf  Femssac,  &c 

Further  Remark^  on  Pulmonata, — The  land-snaib  and 
slugs  forming  the  group  Pulmonata  are  widely  distinguishBd 
from  a  small  set  of  terrestrial  Axygobranchia,  the  IVieumo- 
nochlamyda  (see  above),  at  one  time  associated  with  them 
on  account  of  their  mantle-chamber  being  converted,  ss  in 


Pulmonata;  into  a  lung^  and  the  ctenidium  or  brasdusl 
plume  aborted.  The  Pneumonochlamyda  (repreoented  m 
England  bv  the  common  genus  Qyclottoma)  have  a  twisted 


Fia  00. — A,  series  of  Stylommstopluiroiis  Falmonats,  showing  tmiittaBSl  teas 
between  snail 'and  ilas. 
A.  JMieyonoliaCfromKaforstelnl 
a  BaiMpKamta  hrtfrtpm  (from  Kotestsla,  after  PTetlta). 
a   rMlaocOa  JUilioHdM  (from  KefersteinX 
D.  Ario%  aUr,  the  great  Black  Slog  (from  KefcrstdnX 

0,  Shell  in  A.  B,  C  sh«ll-uo  (cloee^;  in  D ;  ft^  oilflea  leaofaf  Into  tke 
snbpallial  chamber  Obbk) 

visceral  nerve-loop,  an  operculum  on  the  foot,  it  coznplez 
rhipidoglossate.or  tnnioglossate  radula»  and  are -of  distinct 
sexes;  they  are,  in  fact,  Axygobranchiate  Streptcmeuia. 
The  Pulmonata  have  a  straight  visceral  nerve-loop,  never 
an  operculum  (even  in  the  embiyo),  and  a  multidenticulate 


Pia  TO.-A,  B.  a  Three  Tievs  of  LIsmusw  stafnoN^  la  eider  to  sbov  Am 
pmistonce  <^  the  larval  relar  aiea  «,  as  the  drenm-ofml  lobee  of  tke  adali 


m,  month ;  /  foot 

eilUted  band  which'  demaroitee  tb» 


relar  area,  the.  margin  «  oorrespondlng  with  the 
uutmtee  the  ^lar  aiea  or  Telnm  of  the  embrye  Oe»: 
tropod  (see  fig.  4,  D,  &  F,  H,  I,  «>    /OriginaL) 

radula,  the  teeth  basing  equi-f  ormal ;  and  they  are  herm^)hrO' 
dite.  Some  Pulmonata  (Limnaeus,  kc,)  live  in  freeh-waten 
although  breathing  air.  The  remarkable  disooveiy  hu 
been  biade  that  in  d^p  lakes  such  Limnawi  do  not  biWhir 
air,  but  admit  water  to  the  lung-sao  and  live  at  t&e  bottom. 
The  lung-eac  serves  undoubtedly  as  a  hydrottatipappaiatos 
in  the  aquatic  Pulmonata,  ab  well  as  assisting  respiiatioo. 
It  is  not  improbable  that  here,  and  in  other  air-breatfaiifg 
animals,  the  hydrostatic  function  was  the  primary  one,  tod 
the  respiratory  a  later  development 


Digitized  by 


Google 


FuumrASA.] 


MOLLUSCA 


661 


The  nine  general  range  of  body-fonn  is  tshown  in  Pol- 
moneta  as  in  the  Natant  Axjgobranchia  and  in  the  Opia- 
thobranchia ;  at  one  extreme  we  hare  Snails  with  coiled 
viioeral  hump,  at  the  other  cylindrical  or  flattened  Slugs 

isee  fig.  69)»  limpet-like  forms  are  also 
bond  (figl  71,  Ancylns).  The  foot  is  at- 
ways  ample,  with  its  flat  crawling  surface 
extending  from  end  to  end,  but  in  the 
embryo  limnssus  (i^.  4,  B)  It  shows  a 
Ulobed  character,  which^  leads  on  to  the 
<xmdition  characteristic  of  Pteropoda.  '  ^^tuSau^T^^iSSl 
Tlie  adiqitation  of  the  Pulmonata  to  ter-  ft>nn  aqiwt^*  Poil 
restrial  life  has  entailed  little  modification  """^^ 
of  the  internal  organiation.  The  wcnlar  system  appears 
to  be  more  complete  in  them  than  in  other  Qastropoda, 
fine  ▼esseb  and  oTen  capillaries  beiog  present  in  place  of 
lannnw^  in  which  arteries  and  veins  ind  their  meeting- 
poiiit  The  subject  has  not,  however,  been  investigated 
by  the  proper  methods  of  recent  histology,  and  our  know- 


Jfo.  m— Jlpnita  Tongm, « littonTPnlmoiute,  tpxma  on  Che  shoni  of  tlia  Indian 
■ad  flMiflo  Oee«n0  (Maoiltiiu,  JapanX 

ledge  of  it^  as  of  the  vascular  system  of  Molluscs  generally, 
is  most  unsatisfactory.  In  one  genus  (PlaihorbiB)  the 
plasma  of  the  blood  is  coloured  red  by  haemoglobin,  this 
being  the  only  instance  of  the  pre-  f 
WBDce  of  this  body  in  the  blood  of 
GHofisc^orous  MoUusca,  though  it 
ooeors  in  corpuscles  in  the  blood 
of  the  bivalves  Area  and  Solen 
(Lankester,  81). 

The  generative  apparatus  of  the  jii] 
Snail  (Helix)  may  serve  as  an  ex- 
ample of  the  hermaphrodite  appa- 
ratus common  to  the  Pulmonata 
and  Opisthobranchia  (fig.  72*). 
From  tiie  ovo-teetis,  which  lies 
near  the  apex  of  the  visceral  coil, 
a  common  hermaphrodite  duct  v.e 
proceeds^  which  receives  the  duct 
of  the  compact  white  albumini- 
parous  gland  E.d.,  and  then  be> 
comes  much  ^  enlarged,  the  addi- 
tional width  being  due  to  the 
development  of  glandular  folds, 
which  are  regarded  as  forming  a 
uterus  u.  Where  these  folds  cease 
the  common  duct  splits  into  two 
portions,  a   male    and  a*  female.  Fiars*.— Hernuphroditennro- 

—  -      -  -  -  -     -         -■ — " -^tng  of  the  (kr- 

iMkortmuis).    9, 
•ovo-teitle ;  _«.«,    heniuiphro> 


The  male  duct  v,d  becomes  fleshy 
and  muscular  near  its  termination 
at  the  genital  pore,  forming  the 
penis  p.  Attached  to  it  is  a  diver- 
ticulum ^.,  in  which  the  sperma- 
tosoa  which  have  descended  from 
the  ovo-testis  are  stored  and  mo- 
delled into  sperm  ropes  or  sperma- 
tophores.  The  female  portion  of 
the  duct  is  more  complex.  Soon 
after  quitting  the  uterus  it  is  joined  by  a  long  duct  leading 
from  a  glandular  sac,  the  spennatheca  (B.f).  In  this  duct 
and  afi  the  spermatophores  received  in  copulation  from 
BSUO&fBt  snail  are  lodged      In  ffelix  hortama  the  sperms- 


dlta  duct ;  X.d.,  albiuninliMUV 
one  gland :  «,  nterine  dllata- 
tlon  of  the  hennaphrodlte 
doet;  d,  digitate  aoeeasory 
glands  on  the  female  duct; 
p.t^  ealeiferoni  gland  or  dart- 
•ac  on  the  female  dnct;  RJ^ 
eperroatheca  or  receptacle  of 
the  sperm  in  copulation,  open- 
Ing  into  the  feinale  duct :  v.d, 
male  dnct  (tss  defeiexu);  a 
penis ;  JU^  flagellun. 


the»  IS  simple.  In  other  species  of  Helix  a  second  duct 
(as  large  m  Hdix  tupena  as  the  chief  one)  is  given  off  from 
the  epermathecal  duct,  and  in  the  natural  state  is  closely 
adherent  to  the  wall  of  the  uterus.  This  second  duct  has 
normally  no  Epermathecal  g^d  at  its  termination,  which 
is  simple  and  blunt  But  in  rare  cases  in  ffelix  atperta  a 
second  spennatheca  is  foxmd  a,t  the  end  of  this  second  duct. 
Tracing  the  widening  female  duct  onwards  we  now  come 
to  the  openings  of  the  digitate  accessory  glands  0,  d,  which 
probably  assCst  in  the  formation  of  the  egg-capsule.  Close 
jx)  them  is  the  remarkable  dart«ac  pt,  a  thick-walled  sa<; 
in  the  lumen  of  which  a  crystalline  four-fluted  rod  or  dart 
consisting  of  carbonate  of  lime  la  found.  It  is  supposed 
to  act  in  some  way  as  a  stimulant  in  copulation,  but  pos- 
sibly has  to  do  with  the  calcareous  covering  of  the  egg- 
capsule.  Other  Pulmonata  exhibit  variaiions  of  secondary 
importance  in  the  details  of  this  hermaphrodite  appamtus. 

The  nervous  system  of  Helix  is  ijiot  favourable  as  an 
example  on  account  of  the  fusion  of  the  ganglia  to  form 
an  almost  nniform  ring  of  nervous  matter  around  the 
ossophagua.  The  Pond-Snail  (Limnsus)  fiknishes,.  on  the 
other  hand,  a  very^  beautiful  case  of  distinct  ganglia  and 
connecting  cords  (fig.  22).  The  demonstration  which  it 
affords  of  the  extreme  shortening  of  the  Euthyneurous  vis- 
ceral nerve-loop  is  most  instructive  and  valuable  for  com- 
parison with  and  explanation  of  the  condition  of  the  nervous 
centres  in  Cephalopoda,  as  also  of  some  Opisthobranchia. 
The  figure  (fig.  22)  is  sufficiently  described  in  the  letter- 
press attached  to  it ;  the  pair  ol  .buccal  ganglia  joined  by 
the  connectives  to  the  cerebrals  are,  as  in  most  of  our  figures, 
omitted.  Here  we  need  only  further  draw  attention  to  the 
osphradium,  discovered.by  Lacaze  Duthiers  ^33),  and  shown 
by  Spengel  to  agree  in  its  innervation  with  that  organ  in  all 
other  (Gastropoda.  On  account  of  the  shortness  of  the 
visceral  loop  and  the  proximity  of  the  right  visceral 
ganglion  to  the  oesophageal  nerve*ring^  the  nerve  to  the 
oephradium  and  dlfactory  .ganglion  is  very  long.  The  posi- 
tion of  the  osphradium  corresponds  more  or  less  closely 
with  that  of  the  vanished  right  ctenidium,  with  which  it  is 
normally  associated.  In  HeUx  and  limax  the  oephradium 
has  not  been  described,  and  possibly  its  discovery  might 
dear  up  the  doubts  which  have  been  n^sed  as  to  the  nature 
of  the  mantle-chamber  of  those  genera.  In  Planorbis,  which 
jq  dexiotropic  (as  are  a  few  other  genera  or  exceptional 
varieties  of  various  Anisopleurous  Gastropods)  instead  of 
being  leiotropic,  the  osphradium  is  on  the  idft  ^de,  and 
receives  its  nerve  from  •the  left  visceral  ganglion,  the  whole 
series  of  unilateral  organs  being  revei&ed.  Tlus  is,  as  might 
be  expecte4,  what  is  foxmd  to  be  the  case  in  all  **  reveiW  ^ 
Gastropods.  It  is  also  the  case  in  the  Pubnonate  Auricula, 
which  is  leiotropic 

The  shell  of  the  Pulmonata,  though  .always  light  an^ 
delicate,  is  in  many  cases  a  well-developed  spiral  '*  house," 
into  which  the  creature  can  withdraw  itself ;  and,  althou^ 
the  foot  possesses  no  operculum,  yet  in  HeUx  the  aperture 
of  the  shell  is  closed  in  the  winter  by  a  complete  lid,  the 
"hybemaculum,''  more  or  less  calcareous  in  nature^  which 
is  secreted  by  the  foot.  In  Clausilia  a  peculiar  modifica- 
tion of  this  Ud  exists  permanently  in  the  adult,  attached 
by  an  elastic  stalk  to  the  mouth  of  the  shell,  and  known  as 
the  "clausilium."  In.Limnasus  the  pennanenjb  shell  is 
preceded  in  the  embr^fo  by  a  well-marked  shell-gland  or 
primitive  shell-sac  (fig.  72***),  at  one  time  supposed  to  be 
the  developing  anus,  but  shown  by  Lankester  to  be  identical 
with  the  "  shell-gland "  discovered  by  him  in  other  Mol- 
lusca  (Pisidium,  Pleurobranchidium,  Neritina,  Ac.).  As  in 
other  Gastropoda  Anisopleura,  this  shell-sac  may  abnorm- 
ally develop  a  plug  of  chitonous  matter,  but  .normally  it 
flattens  out  and  disappears,  whilst  the  cap-like  rudiment  of 
the  permanent  shell  is  shed  out  from  the<dome-like  snrfaoa 
^.gitized  by  V^^ ^ ^ 
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of  the  Tifloeral  hamp^  In  the  oentre  o^  wUch  the  shell-cao 
^suflted  for  a  brief  period. 

In  ClatLulia^  according  to  the  obaervations  of  Oegenbanr, 
the  primitire  shell-sac  does  not  flatten  oat  and  dkappear, 
bat  takes  the  form  of  a  flattened  closed  sao.  TVlthin  tills 
closed  sac  a  plate  of  calcareons  matter  is  developed,  and 
after  a  time  die  upper  wall  of  the  sao  disappears,  and  the 
calcareous  plate  continues  to  grow  as  the  nudeua  of  the 
permanent  shell  In  the  slug  Testaoella  (fig.  69,  C)  the 
shell-plate  never  attains  a  large  sixe,  though  naked.  In 
other  slugs,  nameljr,  limaz  and  Arion,  the  shell-sac  remains 
permanentlj  closed  over  the  shell-plate,  which  in  the  latter 
genus  consists  of  a  granular  mass  of  carbonate  of  lime. 
The  permanence  of  the  primitive  shell-eao  in  these  slugs  i$ 
a  point  of  considerable  interest.  It  is  dear  enough  that 
the  sac  ii  of  a  different  origin  from  that  of  Aplysia  (described 
in  the  section  treating  of  Opisthobranchia),  bein^  prisiitiYe 
instead  of  secondary.  It  seems  probable  that  it  is  identical 
with  one  of  the  open  sacs  in  which  each  shell-plate  of  a 
Chiton  is  formed,  and  the  series  of  plate-like  imbrications 
which  are  placed  behind  the  single  shell-eao  on  the  dorsum 
of  the  curious  slug^  Flectrophorua,  suggest,  the  poesibiMty 
of  the  formation  of  a  series  of  shell-sacs  on  the  back  of 
that  animal  similar  to  those  which  we  find  in  Chiton. 
Whether  the  closed  primitiv&  shell-sae  of  the  slugi  (and 
with  it  the  transient  em\^Tjaxa6  shell-gland  of  all  other 
Mollusca)  is  precisely  the  same  thing  as  the  dosed  sac  in 
which  the  oaloareoos  pea  or  shdl  of  the  Cephalopod.  Sepia 


Vitk  ff**.— <3oiitpmtlv«  dtagmnt  of  aa  mnhtjo  tSlag,  limax  dtKl  tad  m 
emIxTo  0iittl»4Vdi,  LdUm  OlghtX  <^  internal  11121:  j*.  emWtmilo  nnal 
ocgui  (BUebel'B  eaaal)  In  limax :  vtt,  aoga  of  the  ToantSt-laaf  in  Lollgo :  op, 
ocphalio  f ;  I,  cntaHa  ^ntaeb;  m,  poaltton  of  ttia  moutS ;  Ft,  ttia  foot ; 
F%  the  hmder  part  of  the  foot  drawn  oat  to  fonn  the  ftmnel  of  hoUap ;  oon, 
tiM  eontntetUe  Tolk-aae  or  htenlil*Uke  ^rotrukm  of  the  mfd'Agkni  of  Qm  foot, 
oomapoiidlng  to  the  line  of  dofore  of  the  bLntopora  in  Tixmuraa.  jr.A-p 
Th»  MMtopoie  in  the  emhcjo  of  Loli^  which,  like  that  nf  a:7  ird,  ia  maeh 
diatorted  vr  exoeas  of  Cood-TeUu  dot$  eloae  at  tha  ntnmtf  of  tb»  yelk-aao 
ossk   (Ori^lnaL) 

and  its  allies  is  formed,  is  a  further  quesiuxiv  which  we 
shall  consider  when  dealing  with  the  Cephalopoda.  It 
is  Important  here  to  note  ^t  ClausQia  furnishes  us 
with  an  exceptional  instance  of  the  coniiMniy  of  the  shell 
or  secreted  product  of  the  primitiye  shdl^sac  with  the 
adult  dheU.  In  most  other  Mollusca  (Aninopleurous 
Gastropods,  Pteropods,  and  Conchifera)  there  is  a  want  of 
such  continuity;  the  primitiye  shell-sac'  contributes  no 
Isctor  to  the  pennanent  shell,  or  only  a  yery  minute  knob- 
like partide  (Neritina  and  Pidudina).  It  flattens  out  and 
disappears  before  the  work  of  forming  the  permanent  shell 
commences.  And  just  as  there  is  a  breaJc  at  this  stage, 
so  (as  obeeryed  by  Erohn  in  Marsenia  «  Echinoepira)  there 
may  be  a  hi^Bak  at  a  later  stage,  the  nautiloid  shell  formed 
on  the  larva  being  cast,  and  a  new  shell  of  a  different  form 
being  formed  afiesh  on  the  surface  of  the  yisceral  hump. 
It  is,  then,  in  this  sense  that  we  may  speak  of  primary, 
seeondary,  and  tertia^  sheUs  in  Mollusca,  recognizing  the 
ftbct  that  they  may  be  merely  phases  fused  by  continuity 
of  growth  so  as  to  form  but  one  shell,  or  that  in  other 
cases  they  may  be  presented  to  ue  as  separate  indiyidtial 
things,  in  yirtue  of  the  non-deydopment  of  the  later  phases, 


or  in  virtue  of  sudden  diaages  !n  the  activity  of  the  maatW 
surface  causing  the  shodcUi^  or  disappearance  of  one  phiie 
of  shell-formation  before  a  later  one  is  entered  upoit 

The  deyelopment  of  the  aqpiatie  Fnhnonata  from  the 
egg  offers  considerable  facilities  for  atndy,  and  that  of 
limiueus  has  been  duddated  by  Laokester ^  whilst  BsU 
has  with  remarkable  skill  applied  the  method  of  seetioDi 
to  the  study  of  the  minute  embryos  of  Planorbia.  The 
diief  features  in  the  devdopment  of  limnnus  are  exhibited 
in  the  woodcuts  (figs.  3,  4,  and  72***).  There  is  not  a 
yery  large  amount  of  food-material  present  in  the  egg  of 
this  snail,  and  accordingly  the  cells  reeulting  from  divisioB 
are  not  so  unequal  as  in  many  other  cases.  The  four  oeDi 
first  formed  are  of  equal  sise,  and  then  four  smaller  odb 
are  formed  by  division  of  these  four  so  as  to  lie  at 
one  end  of  the  first  four  (Uie  pole  corresponding  to 
that  at  which  the  *'directiye  <;iorpusdea*  de  are  extnided 
and  remain).  The  smaller  cdls  now  divide  and  qpresd 
oyer  the  four  larger  cells  (fig.  S) ;  at  the  same  time  a  space 


Fia  7a**^.~Bmbnrt>  of  LtmHshu  stagnant^  at  a  etaoe  when  the  Troehoeph«« 


ia  derdoptng  Iboiand  iheD-gland  and  beoomlnga  Vdioar.  leen  aa  a  tvanapanat 
oldeat  nuder  alight  preaaiiia.  jb^  pharynx  (•tomodMU  inTaglnatioa);  %  *» 
tb»  oHiated  hand  i^^^fag  out  the  relam ;  ng^  oerebral  nerre-aaiicIioB ;  n^ 


Btiehel'i  canal  Heft  aideX  probablT  an  eTanceoent  emhrjronie  aephridlnm :  A, 
the  nrimittye  ihell-Bao  or  aheU-gland ;  pi,  the  zeotal  pednnole  or  pedicle  of 
inTu^tlon,  ite  attachment  to  the  ectoderm  ia  ooincldait  with  tha  hindmoet 
extramitr  of  the  elongated  blaatopore  of  iig.  8.  0 ;  1^  meaohlaetlo  (skeMo- 
trophie  and  mneonlar)  oeUa  inreatlnff  ml  the  hOobed  aroh-entaroa  or  laUnl 
reddea  of  inTaginated  endodann,  •Wbkk  will  detelop  into  ttrer ;  /  the  *Mit 
(OriginaL) 

^^the  deavage  carity  or  blastocod — ^forms  in  the  centre 
of  the  mulbwry-Jike  mass.  Then,  the  large  cells  recom- 
mence the  process  of  division  and  sink  into  the  hollow 
of  the  fphere,  leaving  an  dongated  grooye,  the  blastopore, 
on  the  surface  (fig.  3,  C,  and  fig,  4,  O).  The  invaginated 
cells  (deriyed  from  the  division  of  the  four  big  cdls)  form 
the  endoderm  or  arch-enteron ;  the  outer  cells  are  the  ecto- 
derm. The  blastopore  now  doses  along  the  middle  part  of 
its  course,'  which  coinddes  in  podtion  vrith  the  future  '*foot ' 
One  end  of  the  blastopore  becomes  nearly  dosed,' and  an 
ingrowtl^  of  ectoderm  takes  place  around  it  to  form  the 
stomodsum  or  forest  and  mouth.  The  other  extreme 
end  doses,  but  the  inyaginated  endoderm  ceUs  remain  in 
continuity  with  this  extremity  of  the  blastopore,  and  form 
the  *' rectal  pedunde"  or  "pedicle  of  invagination'  of 
Lankeeter  (see  also  the  account  and  figures  (fig.  101,  A)  of 
the  deydopment  of  the  bivalve  Fisidium),  adthou^  the 
endoderm  cells  retain  no  contact  with  the  middle  region 
of  the  now  doeed-up  blastopore.  The  anal  opening  forms 
at  a  late  period  by  a  very  short  ingrowth  or  proctodsiun 
coindding  with  the  blind  termination  of  the  rectal  peduncle 
(fig.  72**»,  pt). 

The  body-cayity  and  the  muscular,  fibrous^  and  yascdtf 
tissues  are  traced  partiy  to  two  eymmetrically-dispoaed 
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"meaoblasts,*'  wHch  bud  off  from  the  inyagiiiAted  arch- 
anteroDi,  partly  to  ceU/i  derived  from  the  ectoderm,  which 
at  a  very  early  stage  is  connected  |>y  long  processes  ^th 
the  invaginated  endoderm,  as  shown  in  fig.  3,  D.  The  ex- 
ternal form  of  Uie  embryo  goes  through  the  same  changes 
as  in  other  Gastropods,  and  is'not^  as  was  held  previously 
to  Lankester's  observations,  exceptional  When  the.  middle 
and  hinder,  regions  of  the  blastopore  are  closing  in,  9J1 
equatorial  ridge  of  ciliated  cells  is  formed,  converting  the 
embryo  into  a  typical  '*  TrochcSiphere  **  (fig.  4,  E,  P). 

The  foot  now  protrudes  below  the  mouth  (fig.  4),  and  the 
post-oral  hemisphere  of  the.Trochoephere  grows  more  rapidly 
than  the  anterior  or  velar  area.  The  young  foot  shows  a 
bilobed  form  (fig.  4,  D,  /).  Within  tiie  velar  area  the  eyes 
and  the  cephalic  tentacles  commence  to  rise  up  (fig.  4,  D,  t\ 
and  on  the  surface  of  the  post-oral  region  is  formed  a  cap- 
like shell  and  an  encircling  ridge,  which  gradually  increases 
in  prominence  and  becomes  the  freely  depending  mantle- 
skirt  The  outline  of  the  velar  area  becomes  strongly 
emarginated  and  can  be  traced  through  the  more  mature ' 
embryos  to  the  cephalic  lobes  or  labial  processes  of  the 
adult  limnsus  (fig.  70). 

This  permanence  of  the  distinction  of  the  part  known 
as  the  velar  area  through  embryonic  life  to  the  adult  state 
is  exceptional  among  Mollusca,  and  is  therefore  a  point  of 
especial  interest  in  Limnsus.  None  of  the  figures  of 
adult  limnsus  in  recent  works  on  Zoology  show  properly 
the  form  of  the  head  and  these  velar  lobes,  and  accordingly 
the  figures  here  given  have  been  specially  sketched  for  Uie 
present  article.  The  increase  of  the  visceral  dome,  its 
spiral  twisting,  and  the  gradual  closure  of  the  ejpacQ  over- 
hung by  the  mantle-skirt  so  as  to  convert  it  into  a  lung-sac . 
with  a  small  contractile  aperture,  belong  to  stages  in  the 
development  later  than  any  represented  in  our  figures. 

We  may  now  revert  briefiy  to  the  internal  organization 
at  a  period  when  the  Trochosphere  is  beginning  to  show  a 
prominent  foot  growing  out  from  the  area  where  the  mid- 
region  of  the  elongated  blastopore  was  situated,  and  having 
therefore  at  one  end  of  it  the  mouth  and  at  tiie  other  the 
anus.  Fig.  72***  represents  such  an  enlbryo  ubder  slight 
compression  as  seen  by  transmitted  light  The  ciliated 
band  of  the  left  side  of  the  velar  area  is  indicated  by  a 
line  extending  from  «  to  v ;  the  foot/  is  seen  between  the 
pharynx  ph  and  the  pedicle  of  invagination  pi.  The  mass 
of  the  arch-enteron  or  invaginated  endodermal  sac  has 
taken  on  a  bilobied  form  (compare  Pisidium,  fig.  151),  and 
its  cells  are  swollen  {^9  and  tge),  TMs  bilobed  sac  becomes 
entirely  the  liver  in  the  adult ;  the  intestine  and  stomach 
are  formed  from  th&  pedicle  of  invagination,  whilst  the 
pharynx,  cssophagus,  and  crop  form  from  the  stomodsal 
invagination  ,ph.  To  the  right  (in  the  figure)  of  the 
rectal  peduncle  is  seen  the  deeply  invaginated  shell-gland 
M,  with  a  secretion  sh  protruding  from  it  The  shell-gland 
is  destined  in  Limnieup  to  become  very  rapidly  stretched 
out,  and  to  disappear.  Farther  up,  wiUdn  the  velar  area, 
the  rudiments  of  the  cerebral  nerve-ganglion  ng  are  seen 
separating  from  the  ectoderm.  A  remarkEtble  cord  of  cells 
having  a  position  just  below  the  integument  occurs  on  each 
side  (j  the  head.  In  the  figure  the  cord  of  the  left  side  is 
seen,  marked  re.  This  paired  organ  consists  of  a  string  of 
cells  which  are  perforated  by  a  duct  The  opening  of  the 
duct  at  either  end  is  not  known.  Sucn  cannulatod  cells 
are  characteristic  of  the  nephridia  of  many  worms,  and  it 
is  held  that  the  organs  thus  formed  in  the  embryo  Limnsus 
are  embryonic  nephridia.  .  The  most  important  fact  about 
them  is  tiiat  they  disappear,  and  are  in  no  way  connected 
with  the  typical  nepluidium  of  the  adult  In  reference 
to  their  first  observer  they  are  conveniently  called  "Stiebel's 
canals."  Other  Pubnonata  possess,  when  embryos,  Stiebers 
canals  in  a  more  fully-developed  state,  for  instance^  the 


common  slug  Iflniax'([fig.-73.*»,  ph\  Here  too  they  disap- 
pear during  embryonic  life.  Furthto  knowledge  conoem- 
ing  them  is  greatly  needed  It  is  not  flear  whether  there 
is  anything  equivalent  to.  thent  in  the  emlnyoa  of  marinf 
Gastropoda  or  other  MoUusca,  the  ectodermal  cells  o^Uled 
"  embryonic  renal  organs"  in  some  Gastropod  embryos  hav^ 
ing  only  a  remote  resemblance  to  them.  The  Ihroe  pairs 
of  transient  embryonic  nephridia  of  the  medicinal  leech, 
the  ciliated  cephalic  pits  of  N'emertines,  and  the  anteribi 
nephridia  of  Qephyneans,  all  suggest  themselves  for  com- 
parison with  these  enipmatical  cimals. 

Marine  PM/numota;— Whilst  the  Puhuonata  are  essen- 
tially a  terrestrial  and  fresh-water  group,  there  Is.  one 
genns  of  slug-like  Pulmonates  which  frequent  the  sea- 
coast  (Peronia,  fig.  721  whilst  their  immediate  congeners 
(Onchidium)  are  founa  in  marshes  of  brackish  water.  Sem- 
per (33)  has  shown  that  these  slugs  have,  in  addition,  to 
the  usual  pair  of  cephalic  eye^.  a  nxmiber  of  eyes  developed 
upon  the  dorsal  integuijient  These  dorsal  eyes  ar^  very 
perfect  in  elaboration,  possessing  lens,  retinal  nerve-end 
cells,  retinal  pigment,  and  optic  nerve  Curiously  enough, 
however,  they  differ  from  the  cephalio  MoUuscan  eye  (for 
an  account  of  which  see  fig.  118)  in  the  fact  tha^Bs  in 
the  vertebrate  eye,  the  filaments  of  the  optic  nerve  pene- 
trate the  retina,  and  are  connected  with  the  surfaces  of  the 
nerve-end  cells  nearer  the  lens  instead  of  with  the  opposite 
end.  The  signifio^ce  of  this  arrangement  is  not  known, 
but  it  is  important  to  note,  as  shown  by  Hensen,  Hicksont 
and  others,  that  in  the  bivalves  Pecten  and  Spondylust 
which  also  have  eyes  upon  the  mantle  quite  distinct  ffom 
typical  cephalio  eyes,  there  is  the  same  relationship  as  in 
Onchidiada  of  the  optic  nerve  to  the  retinal  cells  (fig.. 145)1 
In  both  Onchidiadfls  and  Pecten  the  pallial  eyes  have  prob- 
ably been  developed  by  the  modification  of  tentacles*  such 
as  coexist  in  an  unmodified  form  with  the  eyeor  The 
Onchidiada  are,  according  to  Semper,,  pursued  as  lood 
by  the  leaping  fish  Perioj^thalmus,  and  the  dorsal  eyes 
are  of  especial  value  to  them  in  aiding  them  to  eacapo 
from  this  enemy. 

Class  H— SCAPHOFQDA. 
Charaaen. — Mollusca  Glossophorawith  the  loor  adapted 
to  a  BUBBOWiMO  life  in  sand  (figs.  78,  74,  /).     The  body. 


Fto.  m— J)Mila2{iN»  vuJgetr*,  Ba  C.  ^ftar  Lmem  Doti^lonX  A.  Vtntna  Tfew 
of  tho  animal  reiiiOT«d  frtnn  iti  iheU.  B.  Donalvtowof  thaaama.  0.  lAte- 
xal  viaw  of  tba  aama.  D.  Tha  ahaU  In  aaotton.  K.  Sorfkoa  Tlaw  of  tha  shall 
with  gffl-tantaclea  axaartad  aa  In  liflau  a,  mantla ;  oC,  longltwUnal  mnada ' 
a*,  fruga  rarroimding  ih»  antarior  opecdng  of  tha  nantla-chambar ;  alT,  th# 
poatarlor  ajtpandlx  of  tha  mantla ;  h,  antaiior  eiraaUr  mnaela  of  tha  mantla 
V,  postarior  da  ;  e,  ^,  longitudinal  mnaela  of  mantle ;  i^  llTar ;  /  gonad ;  It 
baooal  maaa  (showing  throngh  tha  mantle) ;  o,  left  nephrldlam ;  r,  elab-ahapad 
aztramlty  of  the  fbot ;  "^  «/.  longitodinal  Uood-tdjina  of  tha  mantla. 

and  to  a  much  greater  extent  the  mantle-skirt  and  the  foot 
are  elongated  along  the  primitive  antero-posterior  (onvAnal 
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axis,  and  retain,  both  eztenuUljr  and  in  the  disposition  of 
internal  organs,  the  archi-MoUuscan  bilate&al  bymxktbt. 
The  margins  of  the  mantle-skirt  o(  opposite  side^  (right 
and  left)  meet  below  the  foot  and  fuse  by  concrescence , 
onlj  a  small  extent  in  front  and  a  small  extent  behind  of. 
the. mantle-margin  is  left  unXused.  Thus  a  cylikdbical 
KBM  i»  attained  by  the  mantle,  and  on  its  surface  a  txtbu- 
XJlB  shell  (incomplete  along  the  ventral  line  in  the  youngest 
stages)  is  secreted  (fig.  73,  D).  The  toot  ib  greatly  elon- 
gated, and  can  be  protruded  from,  the  anterior  mantle- 
apertore.  It  has  a  characteristic  clavate  form  (fig.  74,  f). 
The  pair  of  typical  ciknidia  are  symmetnc^y  deve- 
jk)ped  in  the  form  of  numerous  gill-filaments  (fig.  74,  A,  g) 


A.  Th«  anterior  portion  of 
>nff  tlM  median  dotnl  line,  and  Its  out 
the  foot,  snont,  and  gllla.  B.  Lateral 
;h  b]r  transparency.     GL  Blmflar  literal 


Vm.  71— DtajBimins  of  the  anatomy  of  Dentallnm. 
the  tobalar  mantle  is  slit  open  alon    " 
margins  (a)  reflected  so  as  to  expose  t 

▼lew  witik  organs  ehowing  as  though    ,  , 

Tiew  tb  show  the  number  and  position  of  the  nenre-gansfUa  and  cords.  ^ 
the  mantle-skirt ;  &,  anterior  free  nuuvln  of  the  same  fc^l^der  extension  of 
the  mantle-skirt:  d,  the  appendix  of  the  mantte-aklxt  separated  by  a  Talre 
from  the  perl-anal  portion  of  the  sub-palUal  chamber,  & ;  il  the  snout  or  oral 
prodess:/  the  loot;  f,  the  otenMlal  lUaments;  k,  tiie  perl-anal  part  of  the 
Bttb-pallial  chamber ;  \  the  perl-oral  part  of  the  same  chamber ;  L  the  anus  • 
L  the  left  nephridluift ;  ss,  the  month  rarrpiinded  bf  ptfinate  tentades :  m' 
the  bnocal  mass  and  odontophore;  o,  msopha^ ;  y,  the  left  lobe  of  the 


llTer;  g.p,  pedal  gangUon-palr ;  g.t,  cerebral  guffUon.ptir;  g.^  pleniml 
mngltoa-MlTj  e  •  Ttaoeral  gangllon-palr.  Po£lb^  fturtheir  reeearcTvin 
show  thaf  ^.jrf  Is  the.  typical  Tisoeral  aangHon-palr*  and  that  ».v  b  a  palrt>f 
ol&otoryj^lla  placed  on  the  Tlsosral  loop  aaia  the  lipooe] 


t  ».v  b  a  palrt>f 
iltbali  aodordlng 


placed  at  the  base  of  the  cylindrical  cephalic  prominence 
or  snout  (fig.  74,  e).  A  pair  of  kiphridia  (fig..74,  /)  are 
present,  openmg  near  the  anus  (fig.  74,.  i).  The  right 
serves  as  a  genital  duct,  the  left  is  Apparently  renal  in 
function.  The  uvkb  (p)  is  large  and  bUobed,  the  lobes 
divided  into  parallel  lobules.  The  ksbyx-gangua.  are 
present  (fig.  74,  C)  as  well-marked  cerebral;  pleural,  pedal, 
and  visceral  pairr  the  typical  pleural  pair  being  closely 
joined  to  the  cerebral  The  visceral  loop  or  commissure  is 
untwisted,  that  is  to  say,  the  Scaphopoda  are  iuthtnextb- 
ous.  Hbabt  and  distinct  YisaxuB  are.^not  developed;  a 
colourless  blood  is  contained  in  the  sinuses  and  networks 
formed  by  the  body-cavity.  The  gonads  are  either  male 
or  female,  the  sexes  being  distinct. 

The  embyro  is  remarkable  Itt  developing  five  ciliated 
rings  posterior  to  the  ciliated  ring  and  tuft  characteristic 
of  the  trochosphere  larval  condition  of  Molluscs  generally. 
These  rings  are  comparable  to  those  of  the  larva  of  Pneu- 
modermon  (fig.  84),  and  like  them  disappear. 

The  class  Scaphopoda  is  not  divisible  into  orders  or 
families.  It  contains  only  three  genera:  Dentalium,  L.  (figs, 
73,  74) ;  SipkonodeiUaiwm,  Bars. ;  and  JSntalium,  Dfr.- 


They  Inhabit  exclusively  the  sand  on  the   sea-coast  in 
depths  of  from  10  to  100  fathoms. 

It  is  worthy  of  remark  that  the  Scaphopoda  constitute 
among  the  Glossophora  a  parallel  to  the  sand-boring  fonns 
so  common  among  the  Lipocephala  (such  as  Solen  and  Mj^). 
This  parallelism  is  seen  in  the  special  mode  of  elongation 
of  the  body,  in  the  form  of  the  foot,  and  in  the  tubular 
form,  of  the  mantle  brought  about  by  the  concrescence  of 
its  ventral  margins,  as  in  the  Lipocephala  mentioned. 
The  cylindrical  shell. of  Dentalium  is  also  comparable  to 
the  two  semi-cylindrical  valves  of  the  shell  of  Solen ;  or, 
better,  to.  the  tubular  shell  of  Aspergillum  and  Tereda 
Nevertheless,  it  is  necessary  to  consider  the  Scaphopoda  ai 
standing  far  apart  from  the  Lipocephala,  and  as  having  no 
special  genetic  but  only  a  homoplastic  relationship  to  them, 
in.  consequence  of  their  possessing  a  well-developed  odonto- 
phore, the  characteristic  organ  of  the  Glossophora  never 
possessed  by  any  Lipocephala. 

Class  m.-€EPHALOPODA. 

Charaden, — ^HoUusca  Glossophora  with  the  poor-  prim- 
arily adapted  to  a  fbab-swimminq  mode  of  life.  The 
archi-Molluscan  bilateral  stmxetbt  predominates  both 
in  the .  external  and  internal  organs  generally,  though  in 
many  cases  (especially  the  smaller  forms)  a  one-aided  dis- 
placement of  primitively  median  orgfuis  and  a  suppressioo 
of  one  of  the  primitively  paired  organs  is  to  be  noted. 

An  AiTTERioR,  KSDiAN,  and  POBTERios  region  of  the 
FOOT  can  be  distinguished  (fig.  75,  (4),  (5),  (6))^  corr^ 
'Spdnding  to  but  probably  not  derived  from  the  pro-^ 


Fm.  T6.— Diamms  of  a  series  <tf  Molluscs  to  show  the  Ibra  of  ihe  fboC  and  Hi 
regions,  ana  the  relatlan  of  the  vlaoeral  hump  to  the  antero-poaterior  and 

'  '    •  "  ■  -■■         (8)  A  LameUIbr      *     '  - 


dono-T«ntr«]  area.    0)  A  Chiton.    (S)  A  Lamelllbrcnoh.    (8)  A 

ous  Gaatropodi     (4)  A  Thecoeomaions  Pteropod.     (5)  A  Oj 

]pteropod.  (A  A  Slphonopod  (CnttleX  A.  P.  antero-poeterior  horisootal 
axis ;  Ot  V,  dorso-ventral  Tertlcal  axla  at  right  angles  to  A,  P ;  «^  moatk ; 
a,  anoa ;  mt^  edge  of  the  mantle-aklrt  or  flap ;  ijp.  sub-piJllal  eharabtf  or 
apaoe ;  /,  ftire-fbot ;  s^  mid-foot ;  hf,  hlnd-Soot ;  •,  cephallo  «y«e ;  sd^  esntro- 
dofail  point  (In  9  only). 

and  meta-podium  of  Gastropoda.  The  fore-foot  invariably 
has  the  HBAD  MEROBD  iuto  it,  and  grows  up  on  each  sidb 
(right  and  left)  of  that  part  so  as  to  surround  the  mouth, 
the  two  upgrowths  of  the  fore-foot  meeting  on  the  donal 
aspect  of  the  snourt,^-whence  the  name  Cephalopoda.  Ib 
the  more  typical  forms  of  both  branches  of  the  class,  thi 
peri-oral  portion  of  the  foot  is  drawn  oat  into  paned  ans- 


JTIMMMLJ 


MOLLQSCA 


665 


liks  prooMseB,  either  very  ehon  and  conical  (Clio,  Eorybia), 
or  length  J  (Pneiimodennon,  Octopus) ;  these  may  be  beset 
with  sackers  or  hooks,  or  both.  The  mid-foot  (fig.  75,  mf) 
it  expanded  into  a  pair  of  muscular  lobes  right  abd  left^ 
which  either  are  used  for  striking  the  water  like  the  wings 
of  a  butterfly  (Pteropoda),  or  are  bent  round  towards  one 
another  so  that  their  free  margins  meet  apd  constitute  a 
short  tube, — ^the  siphon  or  funnel  (Siphonopoda).  The  hind 
foot  is  either  very  small  or  absent. 

A  distinctiye  feature  of  the  Cephalopoda  is  the  absihob 
of  anything  like  the  TORSioir  of  the  visceral  mass  seen  in 
the  Amsopleurous  Gastropoda,  although  as  an  exception 
this  torsion  occurs  in  one  family  (the  Limacinids). 

The  Ainja,  although  it  may  be  a  little  displaced  from 
the  median  line,  is  (except  in  Limacinidss)  approximately 
median  and  posterior.  The  icaittle-skiiit  may  be  aborted 
(Qymnosomatous  Pteropoda);  when  present  it  is  deeply 
produced  posteriorly,  forming  a  large  sub-pallial  chambcnr 
around  the  anus.  As  in  our  schematic  Mollusc,  by  the  side 
ol  the  anus  are  placed  the  single  or  paired  apertures  of  the^ 
mcPHBiDiA,  the  OKKriAL  APKBTUKis  (paired  only  in  Nau- 
tilus, in  female  Octopoda,  female  Ommastrephes,  and  male 
Eledone),  and  the  paired  ctznidia  (absentin  all  Pteropoda). 
The  YisoKBAL  HUMP  or  dome  is  elevated,  and  may  be  very 
much  elongated  (see  fig.  75,  (4),' (5),  (6))  in  a  direction 
almoet  at  right  angles  to  the  primary  horizontal  axis  (A,  P^ 
in  fig.  75)  of  the  foot. 

A  8HXLL  is  frequently,  but  not  invariably,  secreted  on 
the  visceral  hump  and  mantle-skirt  of  Cephalopoda ;  but 
there  are .  both  Pteropoda  and  Siphonopoda  devoid  of  any 
sheU.  The  shell  is  usually  light  in  substance  or  lightened 
by  air-chambers  in  corrdation  with  the  free-swimming 
habits  of  the  Cephalopoda.  It  may  be  external,  when  it  is 
box-like  or  boat-like,  or  internal,  when  it  is  plate-like.  Very 
numerous  minute  pigmented  sacs  capable  of  expansio'n  and 
contraction,  and  known  as  cfHRouATOPHOBSB,  are  usually 
present  in  Uie  integument  in  both  branches  of  Uie  class.  The 
ooir AD0  of  both  sexes  are  developed  in  one  individual  in  some 
Cephalopoda  (Pteropoda),  in-  others  the  sexes  are  separate. 

SiNSB-oBOANS,  especially  the  cephalic  eyes  and  the  oto- 
eysts,  are  very  highly  developed  in  the  higher  Cephalopoda. 
The  oephradia  have  the  typical  form  and  position  in  the 
lower  forms,  but  appear  to  be  more  or  less  completely 
replaced  by  other  olfactory  organs  in  the  higher.  The 
DOTmal  iTBRys-OANOUA  are  present,  but  the  connectives  are 
shortened,  and  the  ganglia  concentrated  and  fused  in  the 
eephalk  region. .  Large  special  ganglia  (optic,  stellate,  and 
sapiarbnccal)  are  dev^oped  in  the  higher  forms  (Siphono- 
poda). 

The  Cephalopoda  exhibit  a  greater  range  from  low  to 
hi|^  oiganization  than  any  other  Molluscan  class,  and  hence 
they  are  difficult  to  chaifacterize  in  regard  to  several  groups 
of  oigansj  but  they  are  definitely  held  together  by  the 
existence  in  all  of  the  encroachment' of  the  fore-foot  so  as 


ns.70. 


Pig.  77. 


FMi  ra-MrfaU*  VMmoUtm,  8ont,  OM  of  th«  Lbnsei&ldM  nUrmd  (from 
CvMi  C  C,  pteropodUl  lob«  of  th*  mid-foot ;  /  operoolam  oarriod  on  the 
MBd«Rwi ;  f,  nrtiml  dMQ. 

Fm.  n.— OperaulnmorSpirtalto  MkigM. 

to  tarrbond  the  head,  and  by  the  fnnctionaUy  important 
wmmAnoy  or  t&b  icm-rooT,' 


Two  very  distinct  branches  of  the  Cephalopoda  are  to 
be  recognized:  the  one,  the  Pteropoda,  more  archaic  in 
the  condition  of  its  bi- 
lobed  mid-foot,  including 
a  number  of  minute,  and 
in  all  probability  degen- 
erate, oceanic  forms  of 
simplified  and  obscure 
organization ;  the  other, 
the  Siphonopoda,  con- 
taining the  Pearly  Nau- 
tilus and  the  Cuttles, 
which  have  for  ages  (as 
their  fossil  remains  show) 
dominated  among  the  inr 
habitants  of  the  sea,  bO'' 
ing  more,  highly  gifted 
in  special  sense,  more 
varied  in  movement, 
more  powerful  in  pro- 
portion to  size,  and  more  . 
heavily    equipped    with    ow«nX    c;  c,  th* 


^a  77a. — C^/rnhnUa  Ptronix,  Caii«r  (from 
_     __  0w«nX    C.   C.  the  «zpanded   ~^ 

destructive  weapons    of    »obetorwfcg.hk«flii.ofth««  ■ 


C,   C,  the 
wing-Ukc  t 

offence  than  any  other  marine  organisms. 


led  ptoropbdUI 
•  mld-fbot. 


Branch  a,-^PTEMOPODA. 


CAara<;(tfr«.^-Cephalopoda  in  which  the  mid-region  of 
the  foot  is  (as  compared  with  the  Siphonopoda)  in  its  more 
primitive  condition,  beix^ 
relatively  largely  developed 
and  drawn  out  into  a  pair 
of  wing-like  muscular  lobes 
(identical  with  the  two  halves 
of  the  siphon  of  the  Siphon- 
opoda) which  are  used  as 
paddles  (see  figs.  76-86).  The 
hind-region  of  the  foot  is 
often  aborted,  but  may  carry 
an  operculum  (figs.  76,  77). 
The  fore -region  of  the  foot 
(that  embracing  the  head^  is 
also  often  rudimentary,  but 
may  be  drawn  out  into  one 
or  more  pairs  of  tentacles, 
simnlating  cephalic  tentacles, 
and  provided  with  suckers 
(figs.  84,  85). 

Though  the  visceral  hump 
is  not  twisted  except  in  the 
Limacinids  (fig.  76),  there  is 
a  very  general  tendency  to 
one-sided  development  of  the 
viscera,  and  of  their  external 
apertures  (as  contrasted  with 
Siphonopoda).  The  ctenidia 
are  aborted,  with  the  possible 
exception  of  the  processes  (fig. 
85,  c)  at  the  end  of  the  body 
of  Pneumodermon.  The  vas- 
cular system  resembles  that 
of  the  Gastropoda.  The  ne- 
phridium  is  a  single  tubular  rio.  7a~5tyi<o(a  oeiMio,  Rai«  ■^  m 
body  corre-ponding  to  the  Kr'.TS.'iad.f&firmSK 
right  nephridium  of  the  typi-  ma  of  «am«; «,  oo] 
cal  pair  of  the  archi-Mollusc.  Erio^SLS^SSo—..,  -.  -^ 
The  anal  aperture  is  usually  <»b  Uv«:  «.  bwroaphrodiU  gonad, 
placed  a  little  to  the  left  of  the  median  line,  more  rarely 
to  the  right.  In  the  Limacinids  it  has  an  exceptional 
position,  owing  to  the  torsion  of  the  visceral  mass,  as  in 
Anisopleurous  Gastropoda.  ^^  ^ 
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Jaws  and  a  lingual  ribbon  are  present  aa  in  typical 
Qlossophora,  the  dentition  of  the  ribbon  and  the  number  of 
jaw-pieces  presenting  a  certieun  range  of  yariation.     Sense- 

C 


Fig.  7».  FW.  80. 

Pio.  79.— Qiwrfinlo  tridmUUa,  Ponk.  ftom  the  Medltemuwwi,  iMffnMed  two 
diamatwi  (from  Owenl  a,  mouth ;  hJp^St  of  Mphallo  tent«4slei ;  C,  C,  ptero- 
podlai  lob««  of  the  mid-foot ;  d,  median  web  eonnectlng  theea ;  fc  ^  fincmM 
of  the  manUe-ekirt  reflected  over  the  aarfkoc  of  the  sheU ;  y,  the  aheU  en- 
oloeinf  the  viaoeral  hnmp ;  k,  the  median  epine  of  the  ahell. 

Tio.  SO—SheU  of  Cavdinia  tritUnUUa,  aeen  from  the  aide.  /.  poateRHloraal 
•mikee ;  g,  /mtcro-Tentral  e^rikoe ;  K  median  doraal  ipine ;  i,  month  of  the 
■hen. 

organs  are  present  in  the  fbrm  of  cephalic  eyes  in  very  few 
forms  (CaTolinia,  Cliond,  and  in  an  undescribed  form  dis- 
covered by  Suhm  during  the  ^'Challenger  "  Expedition) ;  oto- 
cysts  are  universally  present  The  osphradia  are  present 
in  typical  form,  although  the  ctenidia  are  aborted ;  only 
one  osphradium  (the 
right  of  the  typical 
pair)  is  present  (fig. 
87).  The  gonads  are 
both  male  and  female 
in  the  same  individual. 
The  genital  i^>erture  is 
single.  Copulatory  or- 
gans, often  of  consider- 
able size,  are  present 
(fig. -86,  ,). 

The  mantle-skirt  is 
present  .in  one.  divi- 
sion of  the  Pteropoda 
(Thecosomata),  and  in 
these  an  extensive  sub- 
pallial  chamber  is  de- 
veloped, the  walls  of 
which  in  the  absence 
of  ctenidia  have  a 
branchial  function.  In 
a  second  division  (Gym- pio.  si.— i 


nosomata),  whidi  com-    ^^^^i^^^^- 


ibryo  of  Cavolinta  trid*ntata  (from 
erroL).  o, 
;  pn,  ptero. 
k,  heart ;  <,  intestine  j  <K,  otoeyet 


a,  anna ;  A  median  portion 
Iteropodial  lobe  of  the  foot 


nephrldiom ;  «,  oeaophagos  •  «-,  aac  contalnuig 
nutrltlTe  yelk;  m^  mantle -aklrt ;  ew^  iab> 
pallial  chamber ;  Kn,  eontiaotOe  ainna. 


prises  forms  highly  de- 
veloped in  regard  to 
the   processes   of    the 

fore-foot)  the  mantle-skirt  is  aborted.  A  shell  is  developed 
on  the  surface  of  the  visceral  hump  and  mantle-skirt  of  the 
Thecosomata,  whilst  in  the  Gymnosomata,' which  have  no 
mantle-skirt,  there  is  in  the  adult  animal  no  shell  The 
embryo  passes  through  a  trochoephere  and  a  veliger  stage 
(fig.  81),  provided  with  boat -like  shell,  except  in  some 
Gymnosomata  in  which  the  Trochot^here '  with  its  single 
velar  ciliated  band  becomes  metamorphosed  into  a  larva 
which  has  three  additional  ciliated  bands  but  no  velum 
(resembling  the  larva  of  the  Scaphopod  Dentalium) ;  this 
banded  larva  does  not  form  a  larval  shell  (fig.  84), 
The  Pteropoda  are  divided  into  two  orders. 

Order  1. — Theoosomata. 
CharaeUn. — Pteropoda  provided  with  ^  mantle-skirt, 


if.  /,  ine  conovjij   , 

hlnd-lbit^,  d,  U  Wf^  !«*"  of  tentade-Uke 
•  plaoed  at  the  aldea  of  the  month. 


andderelobed  (in  aU  probability) 
fore-fbot ;  e\  anna ;  f,  genital  pore ;  k, 
mnaelea :  0  and  p,  the  llTar ; «,  *,  w,  1 


and  with  a  delicate  hyaline  shell  developed  on  the  surface 
of  the  visceral  hump  and  mantle-skirt ;  visceral  hump,  and 
consequently  the  shell, 
spirally  twisted  in  one 
family,  the  Limacinidse; 
shell  oiften  with  con- 
tracted mouth  and  di-  ~  ^*&i  i  a^j 
lated  body,.ita  walla  ^  I  i-^* 
sometimes  drawn  out 
into  spine-like  processes, 
which- are  covered  by 
reflexions  of  the  free 
margin  of  the  mantle 

(Cavolinia,  figs.  79,  80).  ^^KS^sS/lOvV  'nT^?^  I 
Family  l,—Cymb%Uiidm. 
Genera :     T%edM%annia, 

eeuryhia  tm  82,  88), 

Cymbulut^  P.  and  lb.  ^/--^>^         m     v-i  *■ 

(fig.  77a).  ^    ^        -*       ^^* 

Family    2.  —  OmttZanJcEtf 

(fOMil). 

Genus :  C^tdariOt  Mill. 

Family  Z.  —  TeniaculUidm  

(fOMl).  Tfto-  82.^nUc«.r»Wa   'f^***?*""*'.-;-?! 

Ge^^   .  T.nU^liU.,    <^»  2«i  ^L^^t^SST^&rpSjSS 
Schlth.  ;     Camuiitei,    SSJ  Jf  the  tootl/.  the%entnily.^''--* 
Schlth.  ;     Coleoprion, 
Sandb. 
Family  i,^EyaUidm. 
Genera:  TripUru,  Q. and 
G  *  Styliola,  Lea.  (fig. 
78) ;  Baianfium,  Lch. ;  FaffineOa,  Dand.  ;  CUodara,  P.  and 
L.;  Diacria,  Qr.;  FUurcpus,  EaciL;  Cavofmio,  GionL  (figi. 
79,  80,  81). 
Family  6.—Th«cidm. 

Genera :  Thsea,  Low ;  JWoOmo,  Salt 
Family  ^.-^Ximacinidm,  , 

Genen :  JteGyliompKalut,  PortL ;  HtUn^'ium,  Fig. ; 
SpiHaliB,  B.  &  (fig.  76);  Limacina,  Cuv. 

Order  2. — Gymnoiomatft. 

Charaeteri, — Pteropoda  devoid  of  mantle- 
skirt  and  shell ;   tentacular  processes  of   the 
fore-foot   well   developed  and  provided  with 
suoksrs. 
Family  \,—PUroeymodoctidm.  ^    «.  n 

(JenoB :  PUroeymcdoee,  Ket  ''J  7w2«. 

Famfly  %.^Clionidm,  ,  ^      ^,        ^     n.       v        «•  ^^ 

G^era:  Cliodita,  Q.  and  G.;  ClUmopaU,  Troaeh. ;    «•«<«.    the 
Cliofu,  PalL  (fig.  8^\  JS^itoK! 

FamOy  Z.—Pntumodtnnidm.  SmlalM. 

Genera :     TricKoeifelua,    Each.  ;     Spongobrofuhia, 
d'Orb. ;  F»eumodermop*i$,  Ket  fFnnmcdermm^  Cuv.  (fig.  8»). 

Branch  h.-SIPHONOPODA, 
Cephalopoda  in  which  the  two  primarily  divergent  rig^ 
and  left  lobes  of  the  mid-region  of  the  foot  have  their  free 
borders  recurved  towards  the  middle  line,  where  they  are 
either  held  in  apposition  (Tetrabranchiata),  or  fused  with 
one  another  to  form  a  complete  cylinder  open  at  each  end 
(Dibranchiata).  This  fissured  or  completely  closed  tube'is 
the  siphon  (fig.  76,  (6),  mf)  characteristic  of  the  SiphonO' 
poda,  aAd  is  used  to  guide  the  stream  of  water  expelled 
by  the  contractions  of  the  waUs  of  the  branchial  chambsr. 
The  pallial  skirt  is  accordingly  well  developed  and  musculai, 
subserving  by  its .  contractions  not  only  respiration  but 
locomotion.  The  visceral  hump  is  never  twisted,  and  so- 
cordingly  the  main  development  of  the  pallial  skirt  and 
chamber  is.  posterior,  the  excretory  aperturea,  anus,  sod 
gills  having  a  posterior  position,  as  in  the  archi-Mollme. 
At  the  same  lime  the  visceral  Hump  is  psually  much  don 
gated  in  a  direction  corresponding  to  an  obliqua  line  be- 
tween the  vertical  doirso-ventral  ahd  the  horixontal  antew- 
posterior  axes  (see  figl^5,  (6))> 
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The  fore-part  of  ihe  foot  which  surronndB  the  mouth,  aa 
in  all  Cephalopoda,  is  drawti  out  into  four  or  five  pairs  of 
lobes,  sometimes  shorty  but  usustlly  elongated  and  even  fill- 


Fig.  »4 


Tig.  86. 


Th« 


Fm.  Si.— Lanra  of  Pnenmodamum  Xfrom  BftUbor,  afUr  Ocganbanrl 
pnD'onl  dllaUd  band  of  th«  troehoaphan  ttac*  (jalam)  hM  strophl* 
A  thnt  poit*ond  olro1«ts  of  eilla  an  prtMnt .  The  otooytta  art  M«n,  and 


fha  rodimMifa  of  a  pair  of  proceaaeb  arowlng  fh>m  fha  h^ad. 
moat  eaiaUd  ring  baa  diaappaarad  ;  taa  oaplu 
1/  aa  ooraparad  with  tha  adult  (B 


. laBthafora- 

.  oaphalto  ragton  la  graatly  darelopcd, 
t  (Bg*  8&\  !•  liyv«  and  fraa :  tha  pair  of  hook- 
of  ra*  moailf  ara  ratraotlla,  probafc 
At  tha.baaa  of  tha  eaphallo  anoat  -art  aaan  th» 


haaring  proaaaaaa  on  aaeh  alda  o^  d>«  moatlf'ara  ratraotOa,  probaUy  part 
tha  fbra-foot.  At  tha.baaa  of  tha  «anhaUo  anoat  «ra  aa«i  th»  pair  of  an 
Uka  procaaaaa  (ton-toot)  prorldad  vltii  nickara,  and  bahlnd  thaao  tha  broad 


ptaropodlal  lobaa  or  ving-like  flna  of  tha  mid-fool 
Fia  IS.— /'»«MMocl«raMn  viefaomM,  d'Orbc ;  magniflad  At*  dlanatan.  m,  fha 
BMkar-baarlng  anna ;  (,  tha  Bna  of  tha  mid-fbot  (In  tha  middla  Una,  batwaan 
thaaa,  la  aaan  tha  avokar-lika  madlaa  portion  of  tha  Ibol,  hj  maana  of  whloh 
tte  animal  ean  onwl  aa  a  Qaatropod) ;  «^  tha  fonr  faranohlal  prooaaaafc  (Aftar 
Kaftontaia.). 

form.  These  lobes  either  carry  peculiar  sheathed  tentacles 
(Nautilus),  or,  on  the  other  hand,  acetabulif  orm  suckers,  which, 
maj  be  associated  with  daw-like  hooks  (Dibr&nchiata). 
The  hind-foot  is  probaUj-Tepresented  by  the  valye  which 
depends  from  the  inner  ^f 

wall   of    the   siphon    in  '^ 

many  cases^  t^^       if^B  •  /. 

A  shell  (figs.  89,  100)  t:^— ib=>.—  . 

is  very  generally  present, 
affording    protection    to 

the    Tisceral    mass    and  ^^^^I^^M^H  ^^ 

attachment  for  muscles. 
It  may  be  external  or  en- 
closed in  dorsal  UpgrOW-  Fio.  86^— CUmm  lona/K  L.  ;  macnlflad  two 

ing  fold,  of  th.  mantle,    tlT^T.^iSrSS^S'T'-'aK?- A"3 

which  ^except  in  Spirula)      trnthtUo  oonaa  provldad  aaeh  with  Tarj  nn- 
^  ^         .  '^      .    {.      morooa  mlnata  anokar^llfca  prooaaaaa,  and 

aorronndad  .bj  a  hood-Uka  upgrowth,— 
and  k,  tha  mora  alongatad  tantaoloa  (tha 
retraotfla  aja-tantaolaa  ara  not  aoan,  balng 
plaoad  doraaUy);  «,  tha  ptaropodlal  Una; 
d,  tha  median  portion  of  tha  foot ;  e,  tha 
anua ;  y,  tha  raslna ;  a  tha  panla.'  (From 
Owan,  aftar  Xaohrioht) 

loped  as  paired  gill-plumes,  serving  as  the  efficient  braii- 
chial  organs  (figs:  101,  10^, 
and  fig.  2,  B). 

The  Tascular  system  is 
very  highly  developed ;  the 
heart  consists  of  a  pair  pf 
auricles  and  a  ventricle  (figs. 
104,  105).  Branchial  hearto 
are  formed  on  the  advehent 
vessels  of  the  branchiis.  It 
is  not  known  to  what  extent 
the  minute  subdivision  of 
the  arteries  extends,  or 
whether  there  is  a  true 
capillary  system. 

The  pericardium  is  e?c- 
tended  so  as  to  form  a  very 
large  sac  passing  among 
the  viscera  dofsal  .wards,  and 
sometimes  containing  the 
ovary  or  testis* — the  viscero- 
pericardial  sac — ^which  opens  to  the  exterior  either  directly 


close  up  at  an  early  period 
of  development,  so  as  to 
form  a  shut. sac  in  which 
the  shell  is  secreted.  The 
ctenidia   are   well    deve- 


Fro.  87.  — Bnlargai  diagram  of  thaliarra* 
eantraa  of  Pnaumodarraon  (from  Span- 
ga^  aftar  Soola jatl  _  CtJt,  right  oara-'' 

(lion ;  P«,  right 


planral 


J^    right 
sangUon;  A,  right  padal  gangUon; 
ru.R.,  right  Tlaoaral  gangUon ;  KU.L., 


left  Tlao«iral  ganglion ;  qm,  right  eora* 
bro- padal  oonnaotlra ;  epi,  ri^^t  oai 
bro-plaural  oonnactlTa ;  Oap.,  joatdii 
dlnra  connaotad  br  a  nanra  with  tl 
right  Tlaoaral  gangUon. 


or  through  the  nephridia.  It  has  no  connexion  with  the 
vascular  system.  The  nephridia  are  always  paired  sacs,' 
the  walls  of  wJbich  invest  the  branchial  advehent  vessels 
(figs.  104, 108).    They  open  each  by  a  pore  into  the  visoerpz 


Fn.  88.— ICala  (appai)  and  tanala  Oowai)  apaobnana  of  TTairfaM  ]Maij»ai««  aa 
aaan  In  tha  crpandad  condition,  tha  obaanrar  looking  down  on  to  tha  bnecal 
oona  a;  ona-tUrd  tha  natuil  alia  Unaar.  Tha  diawinga  hara  haan  mada 
from  aetoal  apaolmana  by  A.  a  Bonma,  B.8«.,  and  aarra  to  abow  .tha 
natural  dlapoaltlon  of  tha  tantaenllfbrona  lobaa  and  tantaolaa  of  tha  elrottnv. 
oral  portloa  of  tha  foot  In  tha  Urlng  ftata,'aa  well  aa  tha  graaf  dlflbrenca# 
%atw«an tha twa aaxaa^  a,  tha ahaU ;  h,  tha outtr  rtngllka axpanalon (annular 
loba)  of  tha  elxDom-oral  muaenlar  maaa  of  tlia  fora-foot,  oarrylng  nlnatoan 
tantaolaa  on  aaoh  alda— poatariorljr  thia  la  anlargad  to  form,  tha  "hood" 
(markad  a  In  flg.  80  and  «k  In  flga.  M  and  n\  giving  off  tha  pair  of  tantadaa 
marked  a  In  .tha  praaani  Sgura :  a,  tha  right  and  laft  Innar  lobaa  of  tha  fora- 
foot,  aaoh  oanrlng  twalTO  tantaolaa  In  oia  fbmala^  in  tha  mala  aobdlTldad 
Into  ^  tha  *'  apadlx  "  or  haetoootylna  on  tha  laft  alda,.and  q,  tha  "  anU-apadlx,^ 
a  group  of  four  tai^aclaa  «a  tha  right  alda,— it  la  thua  aaan  that  tha  aubdlTldad 
right  and  lafl  Innar  lobaa  of  tha  mala  coiraapond  to  tha  nndlTidad  right  and 
laft  inner  lobaa  of  tha  fomala ;  d,  tha  innar  inferior  loba  of  tha  fore-foot,  a 
bflataral  atruetnra  m  tha  fomala  carrylns  two  groupa,  each  of  fonrtaan  tanta* 
elaa,  aaparatad  tkt>m  ona  another  bjr  a  lamellatad  organ  «,  anppoaad  to  ba 
"•       .    n— In  the  mala  tta  tanar  Infarlor  16bo  of  r     '      


oUhbtor7  in  ftinotlon- 


r  tha  foi«.foot  la 


rmj  much  radnead,  and  haf  th4  form  of  a  paired  group  of  lamAlUp  (d  hi  tha 
upparSgura);  «,  thebuocal  oona^  rialngfkomtheeantraofthathraainaarlobaa^ 
and  fringing  th«  protruded  oalcaraooa  beaka  or  Jawa  with  a  aartea  of  mlnuta 
papOla :  /^Vb»  tantaolaa  of  tha  outer  oironm-oral  lobe  or  annular  lobe  of  tha 
ftiM-foot  projecting  from  their  ahaatha ;  g,  tha  two  moat  poatarior  tantac]^ 
of  thia  puim  balongint  to  that  part  of  the  annular  lobe  which  forma  tha 
hood  («k  In  flga.  00  and  01);  I,  auperiur  ophthalmlo  tantaole;  k.  Influrlof 
ophthalmia  tantada ;  I,  aye ;  fti,  painid  laminated  organ  on  aaoh  alda  of  tha 
baae  oTthe  inner  Inferior  lobe  (d)  of  the  female,  probably  oUhotory  in  fono- 
tlon ;  «,  ollkotory  Umalla  upon  tha  inner  InCsrior  lobe  On  tha  fomala);  9, 
tha  aiphon  (midfoot) ;  t,  «ha  apadlx  (In  the  male!  tha  hactoootyllaad  porUoo 
of  tha  laft  innar  lobe  of  the  Ibra-foot  repreaantmg  four  modlOed  tantaolaa, 
eight  being  laft  unmodlfled ;  q,  the  antl-apadlx  On  the  maleX  being  four  of 
the  twelve*  tentaelea  oLthe  right  inner  lobe  of  tha  fora-foot  iaoUtad  fron 
the  ramainlng  eight,  and  repraaanting  on  the  right  aide  the  dlfferenttated 
apadlx  of  the  left  alda.  Tha  fonr  teniaolea  of  the  anU-apadiz  axa  aati  thiaa 
on  one  baae  and  ona  on  a  aaparata  baaa. 

There  ara  thua  in  the  female,  where  they  ara  moat  numarona,  ninety-four 
tantaolaa,  thixty-alght  on  tha  outtr  annular  foba,  four  ophthalmia  (a  pair  to 
each  ayeX  twelve  on  aMsh  of  tha  right  and  laft  lunar  lobaa,  and  tvanty-aight 
on  tha  innar  Inforior  loba. 

pericardial  sac  except  in  Kautilus.  The  anal  aperture  is 
median  and  raised  on  a  papilla.  Jaws  (fig.  88,  #)  and  a  lin^ 
gual  ribbon  (fig.  107)  are  welt  developed.  The  jaws  have 
tide  form  of  a  pair  of  powerful  beaks,  either  horny  or  calcified 
(Nautilus),  SEud  are  capable  of  inflicting  severe  wounds, 
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Sonno  rwfmm  ar«  liigU j  deyeloped ;  the  eje  exhibits  a 
Teiy  ipecUl  elaboration  of  structure  in  the  Dibranchiata, 
and  a  remarkable  archaic  fom  in  the  Nautilus.  Otocysts 
ire  prewnt  in  alL    The  typical  osphradium  is  not  present^ 


term  hectocotyliadon  is  appUed  to  this  modification  (see 
fiiM.  88, 95,  96).  Elaborate  spermatophores  or  spOTn-ropes 
1^  forced  by  all  Siphonopoda,  and  very  usually  the  finale 
possesses  special  capsule-forming  and  nidamental  glands  for 
providing  enrelopcs  to  the  eggs  (fig.  101,  g.n>h 
The  egg  of  aU  Siphonopoda  is  large,  and  the 
development  is  much  modified  by  the  present 
of  an  excessive  amount  of  food-material  diffused 
in  the  protoplasm  of  the  egg-celL  Trochosphere^ 
and  veligcr  stages  of  development  are  conse- 
quently not  recognizable. 

The   Siphonopoda  are   divisible  into   two 
orders,  the  names  of  which  (due  to  Owen)  de- 
scribe the  number  of  gill-plumes  present ;  but 
in  fact  there  are  several  characters  of  as  great 
importance  as  those  derived  from  the  gills  by 
which  the  members  of  these  two  orders  are 
separated  from  one  another. 
Order  1.— TetrahrandhiaU  ^- Schisosiphona. 
TentacuHfera). 
Charaetert,  —  Siphonopodous     Cephalopoda 
in  which  the  inrolled  lateral  margins  of  the 
mid-foot  are  not  fused,  but  form  a  siphon  by 
apposition  (fig.  101).     The  circum-oral  lobes 
of  the  fore-foot  carry  numerous  sheathed  ten- 
tacles (not  suckers)  (fig.  88).     There  are  two 
p4irs  of  ctenidial  gills  (hence  Tetrabranchiata> 
and  two  pairs  of  nephridia,  consequentiy  four 
nephridial  apertures  (fig.  101).     The  viscero- 
__fj — ]:>i  ^\.^^v^^  /^*wkn«  hy  two  independent 

and  not  into  the 

itoK  nephridial    Bacs.      There    are    two    oviducts 


Sa^S^S^^VJSrjSiTSyS^^  (^ITt  .nd  left)  in  the  female  and  two^  sj^™- 

SfXSJl^^  ^   ^^   ^^  ^"^   ^^^   duct  in  bath 

I  it  ^M9«d  Mw  th*  actrenitiM  of  tiM  oonfer;^  ^^SftlLfJ  JSS  i      ^^f^^A^^^  "exes  being  rudimentary. 


except  in  l^autilus,.  but  other  organs  are  present  in  the 


M  fodtton  on  It.  iiiMr  j^  present^  and  is  not  enclosed  bv  rdlexiona  of 
the  mantifrskirt,  except  such  narrow-moutW  A^  aa 
that  of  Oomphoceras,  which  wcfce  probaUy  enclosed  by  th^ 


Fml  ML~Splitt  ■pQotaun  of  feinal*  Peulj  Nantflni,  ramored  from  Mi  th^ 

B«rM\  «!th«danal  "hood"  tonwd  bj  tlis  •oUrgMnent  of  Uwoutor  or 
ISSi loff  oTtt.  Slibot,  and  corwipoiAlM  to  the  dwatlu  of  two  tent*- 
!^ /7^«  infl*  n?-\L  tenteenlw  ilwaarofUteiml  partion  of  the  •nnular 
iSS,^'J^,%^M^^'kS^^iS%^mUu  oontln-oirS It. ri<ht »d  1^ 

^t;.&^  X'tai  loot  of  ^»3-'«^  «*  f™psS2i  S  S: 

which  la  YdbctM  OWE  p«t  of  ^rtwUMwenta  flg.  5Jl??fcTl5ir2 
Jb.«  to  which  &.  MMl  d.  pAnt  to  th.  pre.«t  s™  U  «»cup^j^ 
th.  diell;  ^.o.  potnts  to  ifch.  Utoml  eontianatlon  of  the  noohal  pkto  b.  to 
JolB  th.  root  of  «b.  nUlbot  or  dphon. 

oephslio  region,  to  which  an  olfactory  function  is  ascribed 
both  in  Nautilus  and  in  the  other  Siphonopodal 
.  Hie  gonads  are  always  separated  in  male  and  female 
individuals.  '  The  genital  aperture  and  duct  is  sometimes 
single,  when  it  is  the  left;  sometimes  the  typical  pair  is 
developed  right  and  left  of  tiie  anus.  The  males  of  nearly 
all  Siphonopoda  have  been  shown  to  be  characterized  by  a 
peenUar  modification  of  the  arm-like  processes  or  lobes  of 
the  fore4dot|  connected  with  the  copulative  function.    The 


Fia  91.— L.twil  view  of  the 
M  to  that  1 
qf  the  man 
alphon;  k, 

the ahell and  eemnff  lo &oia  wo ■niin»i  »■  *■•  vimm> , .»  —  —  »■  ■-. —  ""rrrT-r 
SthertaSilhSptrolwBoffdiort;  •. •, t& wpeitor BKHnfarior ophthU- 
mic  tentaclea." 

mantie  as  in  the  Dibranch  Spirula.  The  shell  consists  of 
a  series  of  chambers,  the  last  formed  of  which  ib  occupied 
by  the  body  of  the  animal,  the  hinder  ones  (successively 
deserted)  containing  gas  (fig.  89). 

The  pair  of  cephalic  eyes  are  hollow  chambers  (fig.  118, 
A) -opening  to  the  exterior  by  minute  orifices  (pinhole 
camera),  and  devoid  of  refractive  structures.  A  pair  of 
oephradt  are  present  at  the  base  of  the  gills  (fig.  101,  U/). 
Salivary  glands  are  wanting.  An  ink-sac  is  nU  present. 
Branchial  hearts  are  n<4  developed  oa  the  branchial  adTt- 
hent 
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F&Bkily  l.—KquMid», 

Oaocn:  Wrthoeenuil,  Breyn.;  [Cyriocera»\  Goldfius;  \OcmjikO' 

ctraM\  MUnBter ;  [Phragmoeeras\  Bxod.  ;  {Oyrocer<u\  Hoyer ; 

[A9eoceraM\  Barraude ;  [Oneoceraa\   Hall;  [Litu%tea\"Rrtjn.\ 

\TroeKoe8ra$\  Barraude ;  KaiUiluA,  L.  (figa.  88,  89,  90,  Ac); 

\Clymmia\  Miinat  ;  [Nothooercuilf  Barraude. 
Family  2. — AfMnoniiidm, 

Genera :  [Ba43lrUes\  Sanderg. ;  {GonicUiUa\  de  Haan ;  {NuMLo- 

cer<u\    Hauer;   \Clyd<m%Us\    Hauer;   \Co€kloc€raa\    Haner; 

[Baeulindl  d'Orb.;  \CeralxU8\  de  Haan ;  [BacuHUt],  Lam.  ; 

rrosoeenuJfd'Orb.;  [Crtocenu],  LevellU  ;  [Ftychoeera$\d*OTh, ; 

iRamites],    Parkinson ;     [Aneyloeeras\    d'Orb. ;    [Scaphitea], 

Parkinson ;  [Amfnonit4$\  Breyn.;  [TurriliUsl  Lam. ;  [fftlio- 

eeraa],  d'Orb.;  [ffeteroeenu]f  d'Orb. 

If.B, — The  names  in  brackets  are  those  of  extinct  genera. 

OnUr  2.~])ibnuicliiata  (  »  Holosiphona,  Acetabtdifera). 
Characten. — Siphonopodous  Cephalopods  in  wliich  the 
inflected  lateral  margins  of  the  mid-foot  are  fused  so  as  to 
form  a  complete  tabular  siphon  (fig.  96,  %).  The  circnm- 
oral  lobes  of  the  fore-foot  carry  suckers  disposed  upon  them 
in  ro^rs  (as  in  the  Pteropod  Pneumodermon),  not  tentacles 
(see  figs.  92,  95,  96).  There  is  a  single  pair  of  typical 
ctenidia  (fig.  103)  acting  as  gills  (hence  Dibranchiata)^  and 


rus.  n.'^Stfia  i^tleinalU,  L..  half  the  nataral  alxe,  tfs  seen  when  dead,  the  long 
prehenaae  aims  being  withdrawn  from  the  ^oaehee  at  the  aide  of  the  head, 
bk  irtdeh  they  are  carried  during  lib  when  not  aetnaUy  In  oae.  a.  neok ; 
b.  lateral  fin  of  the  mantle-no ;  c,  the  eight  ihorter  arms  of  the  fl9re-root ;  tf, 
the  two  kmg  prehensile  anns ;  t,  the  eyes. 

a  single  pair  of  nephridia  opening  by  apertures  right  and 
left  of  the  median  anus  (fig.  103,  r),  and  by  similar  intemal 
pores  into  the  pericardial  chamber,  Vhich  consequently  does 
not  open  directly  to  the  surface  as  in  Nautilus.  The  ovi- 
ducts are  sometimes  paired  right  and  left  (Octopoda), 
sometimes  that  of  one  side  only  is  developed  (Decapoda^ 
except  Ommastrephes)  The  sperm-duct  is  always  single 
except,  according  to  Eeferstein,  in  £ledcn$  moschaJta. 

A  plate-like  shell  is  developed  in  a  closed  sa/:  formed  bj 
the  mantle  (figs.  98, 99),  except  in  the  Octopoda^  which  have 
none^  and  in  Spirula  (fig.  100,  D)  and  the  extinct  Belemni- 
tidsB^  which  have  a  small  chambered  shell  resembling  that 


of  Nautilus  with  or  without  the  addition  of  plate-like'and 
cylindrical  accessory  developments  (fig.  100,  C). 

The  pair  of  cephalic  eyes  are  highly-developed  vesicles 
with  a  refractive  lens  (fig.  120),  cornea,  and  lid-folds, — ^the 
vesicle  being  in  the  embryo  an  open  sac  like  that  of  Nautilus 
(fig.  119).  Osphiadia  are  not  present,  but  cephalic  olfac- 
tory organs  are  recognized.  One  or  two  pairs  of  la^ 
salivary  glands  with  long  ducts  are  present.  An  ink-sae 
formed  as  a  diverticulum  of  the  rectum  and  opening  near 
the  anus  is  present  in  all  Dibranchiata  (fig.  103,  t\  and  has 
been  detected  even  in  the  fossil  BelemnitidsB.  Branchial 
hearts  are  developed  on  the  two  branchial  advehent  blood- 
vessels (fig.  104,  •d',  vi). 

The  Dibranchiata  are  divisible  into  two  sub-orders,  accord- 
ing to  the  number  and  character  of  the  arm-like  sucker 
bearing  processes  of  the  fore-foot. 


Vio.  M.~I>«eapod< 

V«ranyi.  d'< 


i'Orb.  (ftom  the  IfedlterraneanX  •  B.  I^yHmoteiiate 
I  Mes^>     GL  LoligopiU  eyeiura,  F«r.  end  d'Orh. 


Blphonopoda;  one-fou.ui  (he  natozal^iiss  Un«ar. 

CMroteitMto  V«ranyi.  d'Q 

rftonftita,  Troaehel  (from  1 

(from  the  Atlantio  Ooean). 

Sub-order  l.—Deeapoda, 

C%ara4:fert.— Dibranchiata  with  the  foro-foot  drawn  oat  into 
eight  shorter  and  two  longer  arms  (piehensile  arms),  the  latter  being 
placed  right  and  left  between  the  third  and  fourth  shorter  arms. 
The  suckers  are  stalked  and  strengthened  by  a  homy  rinff.  The 
eyes  are  large  and  have  a  horizontal  in  place  of  a  sphincter-like  lid. 
Ijie  body  ia  elongated  and  provided  with  lateral  fins  (lamelliform 
expansions  of  the  mantle).  The  mouth  has  a  buccal  membrane. 
The  mantle-margin  ii  locked  to  the  bdse'of  the  siphon  by  a  specially- 
developed  cartilaginous  apparatus.  Numerous  water-pores  are  pre- 
sent in  the  head  and  anterior  region  of  tiie  body,  leading  into  re- 
cesses of  the  int^ument  of  unknown  significance.  The  oviduct  is 
sinffle ;  large  nidamental  fflands  are  present  The  vLKoro-pericar- 
dial  space  u  large,  and  lofdges  the  ovary  (Sepia).  There  is  always 
a  ^eU  present  which  is  enclosed  by  the  upgrowth  of  the  mantle, 
so  as  to  become  "  intemaL" 

Section  a. — Deeapoda  Caldpkonu 

C^ofoeeer.— Intemal  shell  calcareous. 
Family  1.— 5|p»ru/ufafc 

Genus :  Spirula,  Lam.  (fig.  100,  D). 
Family  ^^BeUmnitidm. 

(Jenera :  lSpiruliroara\  d'Orb.  (fiff.  100,  C) ;  lBtlopUra\  Desk. ; 
IBOemnotiaV  Edw. ;  [OmotsKtAt^  d'Orb.  (fig.  100,  A) ;  [Aeeai^ 
thoUuOMl  i.  Wag.;  [^elmnOes],  Lister,  1678;  [BdmaiMiUUal 
d'Orb. ;  [X^phUeuihUi  Hnzley. 
Famflv  8. — Swiadm, 

Genera:  Swia,  L.  (figa  9^  M>  ^)i  \fidoifp(a\  Toltsj  Ooooo* 
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CSiiracffr.— Internal  duQ  boniy. 

8iib-ttetiona.-«.Jfy«9M<(te  (d'Orb.). 
I  with  doted  oomaa,  w  that  th«  larronnding  water  doei  not 
I  tlM  l«ns;  moatly  ftvqnantan  of  th^  coast 
Famfly  l.—Loligidm. 
Qenera:  Ldigo,  Sehneid.  (figi.  09,  kc);  LoUctut,  Steenttrap; 
.  S^fUdeuthii,  Blr. ;  [T0UtKqp$ia\  DmL  ;  {LqMwthitl  Uejw ; 
[BeUmnompial  Ag. ;  [B^loUutkisl  Mimat 
Funfly  ^.^Sepiolidm. 
Qanera :  StpMoi  Schnaid. ;  Romia,  Owen. 

Snb-wction  p.—Oigoptidm  (d'Orb.). 
^ya  with  open  cornea,  w  that  the  ■azrounding  wajtor  hathea  tha 
anterior  ■or&oe  of  the  lena ;  mostly  pelagic  animala. 
Family  Z.—Oratiekiadm. 

Gantur:  Cranekia,  Leach  (figl  04,  C). 
lynily  L—LoUgopkdm, 

Qenns :  Loligopni^  Lam.''(fig.  08,  C). 
Famfly  6. — Cheirtituthida. 

Qanera:  Oi^iroUuihu,  d'Orb:  (fig.  98,  A);  BidioUvaU,  d'OrK 
lunily  t,^ThyaaiMUyikidm, 

Oenns :  ThyuMMUuihiM^  Troschel  (fig.  98,  B). 
Famfly  7,-^^OnycKoleuihidm, 
Qanera :  OoiuUm,  Gray ;  OnyeKoUuthU,  Lichtenst  (fig.  97) ;  Oi^- 
d^LmumriSnpploteuthis,  d'Orb. ,  Ftranfo,  Ki^;  [FU$iO' 
Uuikisl  A.  Waff. ;  [Ctlmnoi  Hiinst  ;  Dotidioiu,  Staenatmp ; 
Owmadnphet,  d'Orb. 

Snb-order  ^.—Odopoia, 
CkttnuUn, — ^Dibranchiate  with  the  fore-foot  drawn  ont  into  eight 
«nns  ^y;  socken  sessQe,  deroid  of  hoxny  ring;  ay«8  small,  the 


Fio.  M.— Ootopodont  Biphoiiopodf ;  OM-ftx 
PiMkMJtmu  torrfi^nnto,  Qnoy  end  Gala  ( 
tawt  ^Maamu,  ▼«.  (from  tha  M  adltornu 


OM-fbortli  the  lutinml  iIm  Ifamr. 
_i  Gala  (from  Ntw  £ealMid).    *&  2V< 

SiiiAaamUt  ▼«.  (from  tlM  M «lltMTUiMnl.  G.  OrwMkia  toeJbm.  Ovaa 
fte  Atluitle  Oo«m :  om  of  the  DMapo&X  !>•  OirrMmUJkia  lr«a«ri, 
(from  Hie  QrM&Iand  ooeflt> 

OQtar  sUq  can  be  doeed  orer  them  by  a  sphinoter-Uke  movement. 
Ihe  body  is  short  and  rounded  ;  tiM  mantle  has  no  cartilaginous 
locking  apparatus,  and  is  always  fused  to  the  head  dorsally  by  a 
boMtd^ucual  band.  '  Ko  buccsl  membrane  surround^  the  mouth. 
The  siphon  is  deroid  of  Tslves.  The  oridncte  are  paired  ;  there  are- 
no  .nidamental  glands^  The  risoero-pericardial  space  .is  reduced  to 
two  narrow  canals,  peiwingfirom  the  nephridia  to  the  capsule  of  the 
genital  gland.  Thtee  is.no  shell  on'or  in  the  yisoenl  hump. 
Fsmily  \,~^C%rr1uimUkidm, 

Qenus:  WrrhoUuikU,  £«di.  {Seiad^phomui'SjAaii.)  (fig.  94,  D). 
Famfly  ^ — Odppodidm, 

Qanmt  BmMtcjm*,  d'Orb.  (fig.  94,  A);  Octopus, Lam.  (fig.  96); 
.iSdN«r«EM«».  TroeiBh. ;  flscioiu,  Lesch ;  SolitMna^  Steenstnip. 


Famfly  8. — PhUonexid^. 
Genera:  Tremoctoput,  Delle  Chisje  (PAtZofMBctt,  d'Orb.)  (fig.  94, 
B);  Parorira,  Steenstrup  {Odopits  etUenukUut^  Fir.,  u  tbi 
female,  and  Octopus  cartrut^  Ver.,  is  the  male  of  the  one  spadii 
of  this  genus  according  to  Steenstrup  (fig.  96) ) ;  ArgonmUa,  L 
(the  shell  of  thii  nnus  ii  formed  only  in  the  female  by  tht 
expanded  ends  of  the  two  large  "  arms    of  the  fore-foot). 


Fia  M.-A.  Male  epedmen  of  Odo^  gretOandUmt,  with  fbe  thlM  am  of  At 
fifht  fida  haotoootyllMd.  &  Th«  eztrunlty  of  the  heetoootyllMd  en 
magnifled: 

Further  Remarht  on  the  CephtUcpodcL^r-ln  order  td  givt 
a  more  precise  conception  of  the  organization  of  the  Cephalo- 
poda in  a  concrete  form  we  select  the  Pearlj  Naatilus  iar 
further,  description,  and  in  pass- 
ing its  structure  in  review  we 
shall  take  the  opportunity  of 
comparing  here  and  there  the 
peculiarities  presented  by  that 
animal  with  those  obtaining  in 
allied  forma.  In  the  last  edition 
of  this  work  the  Pearly  Kautilus 
was  made  the  subject  of  a  de- 
tailed exposition  by  Professor 
Owen,  ^d  it  has  seemed  accord- 
ingly appropriate  that  it  should 
be  somewhat'  fully  treated  on 
the  present  occasion  also.  The 
figures  which  illustrate  the  pre- 
sent description  are  (excepting, 
fig. .  89)  original,  and  prepared 
from  dissections  (made  under  the 
direction  of  the  writer)  of  a  male 
and  female  NautUui  pompUiui^ 
lately  purchased  for  the  Museum 
of  Uniyersity^  College,  London. 

Visceral  Hump  and  Shell, — 
The  visceral  hump  of  Nautilus 
(if  we  exclude  from  considera- 
tion the  fine  siphuncular  pedicle  tn.  M.-ka]e  of  ffmara  cam* 
which  it  tml^«  it  were,  behind    ^.^'SSiS^'tSS^ 

It)  ISTery  little,  if  at  all,  afifected     erm.   ^.0.f>,lStheSrrt,ieeood. 

by  the  coiled  form  of  the  sheU  2£i  'Si^£^S^i\  C 
which  it  carries,  since  the  animal 
always  slipis  forward  in  the  shell 
as  it  gro^  and  inhabits  a  cham- 
ber which  is  practically  cylindri- 
cal^fig.  89).     Were  the  deserted  chamben  thrown  offinstead 

I'  of  b^g  accumulated  behind  the  inhabited  chamber  ••  i 
coiled  series  of  air-chambers^  we  should  haye  a  more  eoneet 
indication  in  the  aholl  of  the  extent es^f arm  of  thjaanimib 
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body.     Amongst  (Gastropods  it  is  not  rery  nnnstial  to  find 
the  animal  slipping  forward  in  its  shell  as  growth  advances 
and  leaving  an. unoccupied  chamber  in  the  apex  of  the  shell. 
Tlii3  may  indeed  become  shut  off  from  the  occupied  cavity 
b J  a  transverse  septum,  and  a  series  of  such  septa  may  be 
formed  (fig.  42),  but  in  no  Gastropod  arc  these  apical 
chavnbers  known  to  contain  a 
gas     during   the    life   of    the 
animal  in  whose  .  shell  they 
occur      A  further  peculiarity 
of  the  .Nautilus  shell  and  of 
that  of  the  allied  extinct  Am- 
monites, Scaphites,  Orthoceras, 
Ac^  and  of  the  living  Spirula, 
is  that  the  series  of  deserted 
air-chambers  are  traveled  by 
a  cord-like  pedicle  extending 
from  the  centro-dorsal  area  of 
the  Tiscercl  hump  to  the  small- 
est and .  rst-f  ormed  chamber  of 
the  series:     No  structure  com- 
parable   to    this    siphuncular 
pedicle  is  known  in  any  other 
MoUusca.      Its  closest  repre^ 
sentative  is  found  in  the  so- 
called   "contractile   cord"   of 
the  remarkable  form  Rhabdo- 
pleora^  referred   according  to 
present  knowledge  to  the  Poly- 
^oiL     There  appears  to  be  no 
doubt  that  the  deserted  cham- 
bers of  the  Nautilus  shell  con- 
tain   in    the    healthy    living 
ifc.TiiTHtt.1  a  gas  which  serves  to 
lessen  the  specific  gravity  of 
the  whole  organism.     The  gas 
is  said  to  be  of  the  same  com- 
position  as    the    atmosphere, 
with  a  larger   proportion    of 
nitrogen.     T'ith  regard  to  its 
origin   we  have  only   conjec- 
tures.    Each  septum  shutting     y 
off  an  air-containing  chamber 
is  formed  during  a  period  of 
quiescence,  probably  after  the 
reproductive  act,  when  the  vis-         ^  i 
oeral  mass  of  the  Nautilus  may 
be  slightly  shrunk,  and  gas  is 
secreted  from  the  dorsal  inte- 
gument so  as  to  fill  up  the 

space  previously  occupied  by  rf«««.«i  »«». 

V   tne  ammaL      A  certain  stage    oomm  of  the  for».foot  of  onjcho- 


teuthU  (from  Owen),  a,  neck ;  b, 
eye ;  e,  the  eight  short  anns ;  <f,  loag 
prehensile  arms,  the  eUrate  extre* 
mitles  of  which  are  provided  with 
sackers  at «,  and  with  a  double  row 
of  hooks  beyond  at /.  Tlie  tempo- 
rary conjunction  of  the  arms  "by 
AS  of  the  suckers  enables  them 


to  act  in  oombinalion. 


is  reached  in  the  growth  of 
the  animal  when  no  new  cham- 
bers are  forme4.  The  whole 
process  of  the  loosening  of  the 
animal  in  its  chamber  and  of 
its  slipping  forward  when  a 
new  septum  is  formed,  as  well  as  the  mode  in  which  the 
air-chambers  may  be  used  as  a  hydrostatic  apparatus,  and 
the  relation  to  this  use,  if  any,  of  the  siphuncular  pedicle, 
is  involved  in  obscurity,  and  is  the  subject  of  much  in-, 
genious  speculation.  In  connexion  with  the  secretion  of 
gas  by  the  animal,  besides  the  parallel  cases  ranging  from 
the  Protozoon  Arcella  to  the  Physoclistic  Fishes,  from 
the  Hydroid  Siphonophora  to  the  insect-larva  Corethra, 
we  have  the  identical  phenomenon  observed  in  the  closely- 
allied  Sepia  when  recently  hatched.  Here,  in  the  pores 
of  the  internal  rudimentary  shell,  gas  is  observable,  which 
has  neceasarily  been  liberated  by  the  tissues  which  secrete  I 


the   shell,   and   not  derived    from   any   external    source 
(Huxley). 

The  coiled  shell  of  Nautilus,  and  by  analogy  ^hat  of  the 
Ammonites,  is  peculiar  in  its  relation  to  the  b<5dy  of  the 
animal,  inasmuch  as  the  curvature  of  the  coil  proceeding 


Fig.  98.  Fig.  99, 

Via,  M.— The  ealeareoos  fatemal  then  of  Sepia  e^naltt,  tde  so-caned  cntfle> 

bone.    a.  lateral  expansion ;  b,  anterior  cancellated  region ;  «l  laminated 

region,  the  lamlnie  enclosing  air. 
Flo.  09.— The  horny  internal  shell  or  giadlos  or  pen  of  LoUga 

from  the  centro-dorsal  area  is  towards  the  head  or  forwaro, 
instead  of  away  from  the  head  and  backwards  as  in  other 
discoid  coiled  shells  such  as  Planorbis ;  the  coil  is  in  fact 
absolutely  reversed  in  the  two  cases.  Amongst  the  extinct 
allies  of  the  Nauti- 
lus (Tetrabr&nch- 
iata)  we  find  shells 
of  a  variety  of 
shapes,  open  coils 
such  as  Scaphites, 
leading  on  to  per^ 
fectly  cylindrical 
shells  with  chamber 
succeeding  cham- 
ber in  a  straight 
line  (Orthoceras), 
whence  again  we 
may  pass  to  the 
cork-screw  spires 
formed  by  the  shell 
of  Turrilites. 

Whilst  the  Tetra- 
branchiata,  so  far  as 
we  can  recognise 
their  remains,  are 
characterized  by 
these  large  chambered  shells,  which,  as  in  Nautilus,  were 
with  the  exception  of  some  narrow-mouthed  Forms  such 
as  Gomphoceras  but  very  partially  covered  by  reflexions 
of  the  mantle-skirt  (fig.  89,  6),  the  Dibranchiata  present 
an  interesting  series  of  gradations,  in  which  we  trace — 
(a)  the  diminution  in  relative  size  of  the  chambered 
shell;  (6)  its  complete  investiture  by  reflected  folds  of 
the  mantle  (Spirula,  fig  100,  D);  (c)  th%  concresoelios 
Digitized  by  VjO^^  ^^  -  - 


Fio.  100.— Intemai  sbeUs  of  Cepnalopoda  Sip^ono* 

SA.  Shell  of  ConoUutkis  dvpiniana,  d'Orb. 
the  Neoeomian  of.FranceX  B.  Shell  of 
"orbigniana.  Fir.  (MediterraneanX  C  Shell 
of  Spirulirottra  Btllardii,  d'Orb.  (from  the  Mio- 
cene  of  TnrinX  The  specimen  is  cnt  so  as  to  show 
in  section  the  chambered  shell  and  the  laminated 
"guard"  deposited  upon  its  surfkce.  D.  Shell  of 
Spirula  lmvi$,  Gray  CN«w  Zealand). 
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of  the  folda  of  the  mantle  to  fonn  a  definitely -closed 
shell-flac ;  (d)  the  aecretion  by  these  mantle-folds  or  walls 
of  the  shell -sao  of  additional  lamina  of  calcareous  shell- 
substance,  which  invest  the  original  shell  and  completely 
alter  its  appearance  (Spirulirostra,  fig.  100,  C;  Belemnites); 
(e)  the  gradual  dwindling  and  total  disappearance  of  the 
original  chambered  shell,  and  suryival  alone  of  the  calcsBire- 
ous  lamine  deposited  by  the  inner  walls  of  the  MC  (Sepia, 
fig.  100,  B) ;  (J)  the  disappearance  of  all  calcareous  sub- 
stance from  the  pen  or  plate  which  now  represents  the 
contents  of  the  i^ell-sac,  and  it9  persistence  as  a  homy 
body  simply  (Loligo,  fig.  99);  (^)  the  total  disappearance 
of  the  shell-sac  itself,  and  consequently  of  its  pen  or  plate, 
nevertheless  the  rudiments  of  the  shell-sac  appearing  in 
the  embryo  and  then  evanescing  (Octopus).  The  early 
appearance  of  the  sac  of  the  mantle  in  which  the  shell  is 
enclosed,  in  Dibranchiata,  has  led  to  an  erroneous  identifi- 
cation of  this  sac  with  the  primitive  shell-sac  of  the  archi- 
Mollusc  (fig.  1),  of  Chiton  (fig.  10,  A),  of  Anon  (fig.  69, 
D,  a),  and  of  the  normally-developing  Molluscan  embryo 
(figs.  68  and  72***,  th).  The  first  appearance  of  the  shell- 
sac  of  Dibranchiata  is  seen  in  figs.  121  and  122,  its  forma- 
tion as  an  open  upgrowth  Of  the  centro-dorsal  area  of  the 
embryo  having  been  demonstrated  by  Lankester  (34)  in 
1873,  who  subsequently  showed  (35)  that  the  same  shellnsac 
appears  and  disappears  without  closing  up  in  Argonauta 
and  Octopus,  and  pointed  out  the  distinctness  of  this  sac 
and  the  primitive  shell-gland.  The  shell  of  the  female 
Argonauta  is  not  formed  by  the  visceral  hump,  but  by  the 
enlarged  arms  of  the  foot,  which  are  in  life  always  closely 
applied  to  it. 

Th9  shell  of  such  Pteropoda  as  have  shells  (the  Thecoso- 
mata)  is  excessively  light,  and  fits  close  to  the  animal,  po 
air-chambers  being  formed.  I  Vis  important  to  note  thtit 
in  this  division  of  the  Cephalopoda  there  is  the  same  tend- 
ency, which  is  carried  so  far  in  the  Dibranchiate  Siphono- 
pods^  for  the  mantle-skirt  to  be  reflected  over  and  closely 
applied  to  the  shell  (e.g.,  Cavoliiiia,  figs.  79  and  80).  But 
in  I^teropoda  there  is  no  complete  formation  of  a  closed 
sao  by  the  reflected  mantle,  no  thickening  of  the  enclosed 
shell,  no  dwindling  of  the  original  shell  tfnd  substitution 
for  it  of  a  laminated- plate.  The  variety  of  form  of 
the  glass-like  shells  of  Pteropoda  \a  a  peculiarity  of  that 
group. 

Head,  Foot,  MarUlt-skirt,  and  Sub-pallial  Chamber. — 'In 
the  Pearly  Nautilus  the  ovoid  visceral  hump  i&  completely 
encircled  by  the  free  flap  of  integument  known  as  mantle- 
skirt  (fig.  91,  d,  e).  In  the  antero-dorsal  region  this  flap 
is  enlarged  so  as  to  be  reflected  a  little  over  tbe  coil  of  the 
shell  which  rests  on  it  In  the  poste^ventral  region  the 
flap  is  deepest,  forming  an  extensive  sub-pallial  chamber, 
at  the  entrance  of  which  e  is  placed  in  fig.  91.  A  view  of 
the  interior  of  the  sub-pallial  chamber,  as  seen  when  the 
mantle-skirt  is  retroverted  and  the  observer  faces  in  the 
direction  indicated  by  the  reference  line  passing  from  e  in 
fig«  91,  is  given  in  fig.  101.  With  this  should  be  com- 
pared the  similar  view  of  the  sub-pallial  chamber  of  the 
Dibranchiate  Sepia  (fig.  103).  It  should  be  noted  as  a 
difference  betweeh  Nautilus  and  the  Dibranchiates  that  in 
the  former  the  nidamental  gland  (in  the  female)  lies  on 
that  surface  of  the  pallial  chamber  formed  by  the  dependent 
mantle-flap  (figs.  101,  g.n. ;  89,  K),  whilst  in  the  latter  it  lies 
on  the  surface  formed  by  the  body-wall ;  in  fact  in  the 
former  the  base  of  the  fold  formmg  the  mantle-skirt  com- 
prises in  its  area  a  part  of  what  is  onreflected  visceral 
hump  in  the  latter. 

The  apertures  of  the  two  pairs  of  nephridia,  of  the  vis- 
cero-pericardial  sac,  of  the  genital  ducts,  and  of'  the  anus 
are  shown  in  position  on  the  body-wall  of  the  pallial  cham- 
ber of  Nautilus  m  figs.  101,  102.    lliere  are  nine  apertures 


in  all,  one  median  (the  anus),  and  four  paired.  Besides 
these  apertures  we  notice  two  pairs  of  gill-plumes  which 
are  undoubtedly  typical  ctenidia,  and  a  ^ort  papilla  (the 


Fio.  101.— Vtofr  of  the  poctero-rentnl  stir&oe  of  a  frnule  Pwrlj  Nantflnt.  ftt 
mantlo-iklrt  (e)  belns  completely  Kfl«ot«d  to  aa  to  thov  tha  Innar  vmll  d 
the  aab-pallial  chamDer  (drawn  from  natare  by  A.  0.  Boarne)b  a.  ntuea- 
lar  band  pasalng  firom  the  mid-foot  to  tha  fnt«gument :  ^  tha  TalT*  oa  tk* 
aorfkoe  of  the  ftinnel-lflca  mJd-foot,  paKially  ooneealed  hj  tha  inroDed  totenl 
margin  of  the  Utter;  «^  tha  mantle-iklrt  retroverted<  ON,-ihe  median aooi: 
a,  poat-anal  napflla  of  trnknoirn  aigniflcanoa;  a.%.,  nidamental  gland;  r.m, 
apertnre  of  the  rl^t  oviduct ;  lov.,  aperture  of  the  rudimentary  left  o%tdoe( 
(pyrtform  aao  of  Owen) ;  ii«fA.a.,  aperture  of  the  left  anterior  nephHdloB: 
ntph.p,  aperture  of  the  left  poeterior  nephridium ;  tltqptr.^  left  apertnn  of 
the  vlacero-perioardial  aao ;  c(/,  the  left  oephraiHum  placed  near  Ijm  beat « 
the  antarior  glU-plama.    Tlie  four  glll-plumee  (ctenidia)  are  not  lettered. 

osphradium)  between  each  anterior  and  posterior  gill-plunt 
(see  figs.  101,  102,  and  explanation).  Ab  compared  with 
this  in  a  Dibranchiate,  we  find  (fig.  103)  only  four  aper- 


he  poataro-Tantml  awikea  of  a  male  Pearly  Kaataoi,  tta 
ling  oompletaly  nflaeted  ao  aa  to  ahow  tha  lu*  vifl  « 
mbar,  and  tha  four  otMildla  and  the  fool  out  abort  (d»v* 


Pia  101— View  of  Che  i 
mantte-aklrt  (e)  baina 

the  aub-pallial  chamDar,  ^'fiA  the  fwiu  vvnin—  •»««  >»•  .^^^  «.•  -^^^^ 
from  nattve  by  A.  O.  BoumeX  !»..  penia,  being  tha  enlaiged  tenatoada* 
of  the  light  apermatie  duct ;  Ln.,  aperture  of  the  radlmentuy  laft  ■?«■**" 
duot  (pyrifonn  aao  of  Owen>    other  lettara  aa  In  fig.  101. 

tures,  viz.,  the  median  anus  with  adjacent  orifice  of  the 
ink-sac,  the  single  pair  of  nephridial  apertures,  and  ooe 
asymmetrical  genital  aperture  (on  the  left  side),  except » 
female  Octopoda  and  a  few  others  where  the  g^o^T 
ducts  and  their  apertures  are  paired.  No  viscen>f«f*' 
cardial  pores  are  present  on  the  surface  of  the  peu|*| 
chamber,  since  in  the  Dibranchiata  the  viaoero-periordiil 
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sac  opena  by  a  pore  into  each  nephridiuxn  inBtead  of 
^.ireetly.to  the  wface.  A  single  pair  of  ctenidia  (gill- 
plumes)  la  present  .instead  of  the  two  pairs  in  Kautilus. 
The  existence  of  two  pairs  of  ctenidia  and  of  two  pairs 
of  nephridia  in  Nautilus,  placed  one  behind  the  other,  is 
higjily  remarkable.  The  interest  of  this  arrangement  is  in 
telation  to. the  general  morphology  of  the  Molluscai  for 
it  is  impossible  to  yiew  this  repetition  of  organs  in  a  linear 
series  as  anything  else  -than  an  instance  of  metamerie  seg- 
mentation, comparable*  to  the  segmentation  of  the  ringed 
worms  and  Arthropods.  '  The  only  other  example  wluch 
we  hare  of  this  metamerism  in.  the  Mollusca  is  presented 
by  the  Chitons.  Th^re  we  find  not  two  pairs  of '  ctenidia 
merely,  but  sixteen  t^airs  (in  some  species  more)  accom- 


OK^r 


yi&  lOa— yiew  of  fh«  poft«qro-Teatnl  inrlkM  of  a  mala  Sapia. 
auttiiic  loogKiidiiially  tha  flrm  nantla-akirt  and  dnwtng  ttia  dlvldad  balTta 
apart    Thia  fl^ora  la  atrictly  eomparabla  with  flf.  101.    c;  tha  kaad ;  /,  ttia 


_F  of  tha  tnk-haf ;  «,  eartUaginooa  aoofcat  in  tha  aiphon  to  i«ealTa  /,  tha 
aartflaglnoaa  knob  of  the  mantla-ikirt,— tha  two  eooatltatiiiff  tha  "pallial 
hingo  apparatna  "  charaetariatio  of  Daaap4(U»  aot  fbttad  hi  Oetopoda ;  g,  tbi 
asygoa  ganital  papilla  and  apartora ;  U,  Talra  gf  tha  aiphon  Qpoaalblf  tha  nidi* 
■Mntaiy  hind-root);  ai.  muaonlar  hand  oonnaotad  with  tha  fora-fbot  and 
nld-foot  (aiphon)  and  Idantieal  with  tha  moaoalar  maaa  k  fai  flg.  n ;  r,  ranal 
papma,  aanTing  tha  apartoraa  of  tha  naphrldla ; .  a.br,  btmnohlal  aflbrant 
Dlood-Taaaal ;  «.SK,  balbona  ahlargcmanta  of  tha  be 
flga.  104,  106);  i;  Ink-bag.    (Trom  Gaganbaor.) 


I  bcanchial  blood- raaaala  (aaa* 


panied  by  a  similar  metamerism  of  the  dorsal  integument, 
which  carries  eight  shells.  -  Li  Chiton  the  nephridia  are 
not  affected  by  Uie  Inetamerism  as  they  are  in  Nautilus. 
It  is  impossible  on  the  present  occasion  to  discuss  in  the 
way  Which  their  importance  demands  the  jignificance  of 
these  two  instances  among  MolluSca  of  incomplete  or  partial 
metamerism ;  but  it  would  be  wrong  to  pass  them  by  with- 
out insisting  upon  the  great  importance  which  the  occur- 
rence of  these  isolated  instances  of  metamerie  segmentation 
in  a  group  of  othen^ise  unsegmented  organisms  possesses, 
and  Uie  light  which  they  may  be  made  to  throw  upon  -the 
nature  of  metamerie  segmentation  in  general. 

The  foot  and  'head,  of  Nautilus  are  in  the  adult  inex- 
tricably grown  together,  the  eye  being  the  only,  part  belong- 
ing primarily  to  the  head  which  projects  from  the  all- 
embraciDg  foot.  *   The  fore-foot  or  front  portion  of  the  foot 


in  Nautilus  har.the  form  of  a  number  of  lobes  carrying 
tentacles  and  completely  surrounding  the  mouth  (figs.  88« 
89,  91).  The  mid-foot  is  a  broad  median  muscular  prooess 
which  exhibits  in  the  most  interesting  manner  a  curling  in 
of  its  margins  so  «b  to  fo^rm  an  incomplete  siph(m(fig.' 
101),  a  condition  which  is  completed  and  rendered  per- 
manent  in  the  tubular  funnel,  which  is  the  form  presented 
by  the  corresponding  part  of  Dibranchiata  (^  96).  The 
hind-foot  possibly  is  represented  by  the  ralvular  fold  on  the 
'surface  of  the  siphon-^e  mid-foot  In  the  Pterbpoda  the 
wing-like  swimming  lobes  (epipodia  or  pteropodia)  oorre* 
spond  to  the  two  halves  of  the  siphon,  and  are  much  the 
largest  element  of  the  foot  The  fore-foot  surrounding 
the  head  is  often  quite  small,  but  in  Clione  and  Pneumo- 
dermon  carries  lobes  and  suckers.  A  hind-foot  is  in  Ptero- 
poda  often  distinctly  present ;  it  is  open  to- doubt  as  to 
whether  the  corresponding;  region  of-,  the  foot  in  Siphono- 
poda  is  dereloped  at  alL 

The-l6bes  of  the  fore-foot  of  Nautilus  and  of  the  other 
Siphonopod4  require  further  description.  It  has  been 
doubted  whether  these  lobes  were  rightly  referred  (by 
Huxley)  to  the  fore-foot,  and  it  h§M  been  maintained  by  some 
soolog^sts  (Qrenacher,  Jhering)  Ihat  they  ase  truly  processes 
of  the  head.  It  appears  to  the  present  writer  to  be  im- 
possible to  doubt  that  the  lobes  in  question  are  the  fore- 
portion  of  the  fopt  when  their  derelopment  is  examined 
(see  ^,  121,  and  especially  fig.  72**),  further,  when  the  fact 
is  considered  that  they  are  innenrated  by  the  pedal  ganglion, 
and,,  lastly,  when  the  comparison  of  su,ch  a  Siphonopod  as 
Sepia  is  made  with'such  a  Pteropod  as  Pneumodermon  in  its 
hrffol  (fig.  84)  as  well  as  in  its  adult  condition  (fig.  85). .  The 


^^K^ 


Oranlato^  and  axeratorr  «rfan«  of  Sapfa  (from  Oaganbanr,  afUr 
ntariL  kr,  wanehlM  (etanidia) ;  %_  rantriela  of  ttia  haart ;  a,  antarior 
orta) ;  ^,  poatarlor  artarr ;  a,  tha  tight  and  laft  awdelaa  (aalarga- 


710.  101— Oranlatc 
JohnHttnt4 

artanr  iaortah     ,.  .  ,.    .  _  

nanta  of  tha  alQMrant  braaohial  T«na) ;  «*,  aflSBrent  branehlal  rain  on  thafk«a 
flkoa  of  tha  glll-plQBia ;  «.i^  Tana  oara ;  vi,  •«'.  adrahaat  branahlal  yuti* 
of  tha^  "  


(bnuiehaa.o 
iMartaand  i 


tha  Tana  oava,  aaa  flg.  106) ;  «c",  abdominal  Talna ;  a^  branohial 


1  appandagaa ;  rt,'i^  glandular  aabatanoa  of  tha  naphridia  doTalopad 
cm  tha  WiJl  of  tiM  graat  Talna  on  thalr  waj  to  tha  giUa. ,  "" 


ttia  diraetioa  of  tha  blood-curant 


,  Tha  andwa  indl^aU 


larval  Pneumodermon  shows  clearly  that  the  sucker-bearing 
processes  of  that  Mollusc  are  ori^^nally  far  removed  from 
the  head  and  close  in  position  to  the  pteropodial  lobes  of 
the  foot  By  differential  growth  they  gradually  embrace 
and  obliterate  the  head,  as  do  the  simiUr  sucker-bearing 
processes  of  Sepia.  In  both  cases  the  sucker-bearing  pro- 
^cesses  are  "fore-foot*  The  fore-foot  of  Nautilus  completely 
surrounds  the  buccal-  cone  ^fig.  88,  #),  so  as  to  -present  an 
appearance  with  its  expandea  tentacles  similar  to  that  of  the 
disc  of  a  sea-anemone  (Actinia).  No  'figure  has  hitherto 
been  published  exhibiting  this  ciroum-oral  disc  with  its 
tentacles  in  natural  position  as  when  the  aninial  is  alive  and 
swimming;  the  smalL  figure  of  Valenciennes  being  deficient 
in  detail.  All  the  published  figures  represent  the  actual 
appearance  of  the  contracted  spirit-spedmens.     Mr  A.  0. 
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Boome,  B.Se.,  of  tTniyenitT;  College^  lias  prepared  from 
ecttuJ  specimens  the  drawiiigs  of  thu  part  in  the  male  and 
lemale  Nantiliis  reproduced  in  fig.  88,  and  has  restored  the 
parts  to  their  natural  form  when  ei^Mmded.  The  drawings 
show  very  strikingly  the  difference  between  male  and  female. 
In  the  fonale  (lower  figtire),  we. observe  in  the  centre  of 
the  disc  the  buccal  cone  «  carrying"  the  beak-like  pair  of 
Jawswhich  projeetfrom  the  finely  papillate  buccal  membrane. 
Three  tentaculiferous  lobes  of  the  fore-foot  are  in  immediate 
contact  with  this  buccal  cone ;  they  are  the'  right  and  left 
(e,  e)  inner  lobes^-  aa  we  propose  to  call  them,  and  the  in- 
ferior inner  lobe  ((Q,-— called  inferior  because  it  really  lies 
Ventralwards  of  the  mouth.  ■  This  inner  inferior  lobe  is 
dearly  a  double  one^  representing  a  right  and  left  inner 
inferior  lobe  fused  into  one.  A  IsmeUated  o^gan  on  its  sur- 
face, probably  olfactpij  in  (unction  (ii)»marks  the  separation 
of  the  eonstituent  halres  of  this  double  lobe:  Each  half 
carries  a  group  of  fourteen  tentacles.  The  right  and .  the 
left  inner  lobes  {c,  c)  each  carry  twelve  tentacles.    Ex- 


Yta.  108.— Blaciam  to  iHmw  th«  nUttoni  of  th«  LMrt  in  tho  If olliuea  (fitom 
QMonbadr).  A.  Furt  ti  tbo  doniU  Taaonlar  tnmk  and  tmnsmM  tmau  of 
a  vorn.  &  VntrieU  sad  anrlolM  of  NmtOna.  .  C.  Of  a  Lam^Uilinaeb,  of 
ChttOQ, -or  of  LoUgou  .D.  Of  Opto^  f*  9^  *  ^"^^^^9^..  **  iP^oIe;  «, 
'  *•  J  ••^  artorla  i  .     j^  ^ 


t  oophalloa (aorta) ;  gj,  artorta  ahdotnlnalla.    Th«am>wi 
tbaiw  tha  diraotipii  of  tlia  1)lood*oinnat 

temal  to  these  three  lobes  the  muscular  substance  of  the 
mouth-embradng  foot  is  raised  into  a  wide  ring,  which 
becomes  especially  thick  and  large  in.  the  dorsal  region 
where  it  is  notably  modified  in  form,  offering  a  concavity 
into  which  the  coil  of  the  shell  is  received,  and  furnish- 
ing a  protective  roof  to  the  retracted  mass  of  tentacles. 
This  part  -of  the  external  annular  lobe  of  the  fore-foot  is 
called  the  ''hood"  (figs.  90,  91,  «».).  The  median  antero- 
posterior line  traversing  ibis  hood  exactly  corresponds  to' 
the  line  of  concrescence  of  the  two  halves  of  the  fore-foot^ 
which  primitively  grew  forward  one  on  each  side  of  the 
head,  and  finally,  fused  together  along  this  line  in  fipnt  of 
the  mouth.  The  tentacles  carried  by  the  great  annular 
lobe  are  nineteen  on  each  side,  thirty-eight  in  alL  They 
are  somewhat  larger  than  the  tentacles  carried  on  the  thre^ 
inndr  lobes.  The  dorsahnost  pair  of  tentacles  (marked 
g  in  fig.  88)  are  the  only  ones  which  actually  belong  to 
that  part  of  the  disc  which  forms  the  great  dorsal  hood  m. 
The  hood  is,  in  fact,  to  a  large  extent  formed  by  t]^e  enlarged 
sheaths  of  these  two  tentacles.  In,  the  Ammonites  (fossil 
Tetrabranchiata-  allied  to  Nautilus)  the  dorsal  surface  of 
the  hood  secreted  a  shelly  plate  in  two  pieces,  known,  to 
palnontologists  as  Trigonellites  and  Aptychus.  Possibly, 
however,  this, 'double  plate  was  carried  on  the  surface  of 
&e  bilobed  nidamental  gland  with  the  form  and  sculpture 
ing  of  which,  in  Nautilus,  it  i:losely  agrees.  All  the  ten- 
tacles of  the  circuih-oral  disc  are  set  in  remarkable  tubular 
sheaths,  into  which  they  can  be  drawn.. .  The  sheaths  of 
some  of  those  belonging  to  the  external  or  annular  lobe  arp 
seen  in  fig.  91,  marked  n,  .The  sheaths  are  muscular  as 
w((ll  as  the  tentacles,  and  are  simply  tubes  from  the  base 
of  which  the  solid  tentacle  grows.  The  functional  signifi- 
cance of  this  sheathing  arrangement  is  as  obscure  as  its 
morphological  origin.  With  reference  to  the  latter,  it 
appears  highly  probable  that  the  tubular  sheath  represents 
ihe  cup  of  a  sucker  such  as  is  found  on  the  fore-foot  of  th« 


Dibrancluata. .  In  any  case,  it  seems  to  the  writer  impose 
sible  to  doubt  that  eat^h  tentacle,  and  its  sheath  on  a  loW 
of  the  circum-oral  disc  of  Nautilus,  corresponds  to  a  sucker 
on  such  a  lobe  of  a  Dibranchiate. '  Keferstein  follows  Owes 
in  strongly  opposing  this  identification,  an9  in  regarding 
such  tentacle  as  the  equivalent  of  a  whole  lobe  or  arm  of  a 
Decapod  or  Octopod  Dibranch.  We  mid  in  the  details  of 
these  structures,  especially  in  the  facts  concerning  the 
hectoootyluB  and  spadix,  the  most  conclusive  reasons  for 
dissenting  from'  O'^^en's  view.  We  have  so  far  enumer- 
ated in  the  female  Nautilus  ninety  tentacles.  Four  more 
remaijQ  which  have  a  very  peculiar  position,  and  almost 
lead  to  the  suggestion  that  the  eye  itself  is  a  modified 
tentacle.  These  remaining  tentacles  ue  placed  one  above 
^ef ore)  and  one  below  (behind)  each  eye,  and  bring  up 
jthe  total  to  ninety-four  (fig.  91,  v,  v).  They  must  be  con.- 
sidered  as  also  belonging  to  the  fore-foot  which  thus  sor- 
rounds  the  eye. 

In  the  adult  male  Nautilus  we  find  the  following  im- 
portant differences  in  the  tentaculiferous  disc  as  compsicd 
with  the  female  ^see  upper  drawing  in  fig.  88).  The 
inner  inferior  lobe  is  rudimentary,  and  carries  no  tentacles. 
It  is  represented  by  three  groups  of  lamells  (i),  which  srs 
not  fully  exposed  in  the  drawing.  The  right  and  left  inner 
lobes  are  subdivided  each  into  two  portions.  The  right 
shows  a  larger  portion  carrying  eight  tentacles,  and  smaller 
detached  groups  (2)  of  four  tentacles,  of  which  three  have 
their  sheaths  united  whilst  one  stands  alone.  These  four 
tentacles  may  be  called  the  "  anti-spadix."  The  left  inner 
bbei  shows  a  similar  larger  portion  carrying  eight  tentacles, 
and  a  curious  conical  body  in  front  of  it  corresponding  to 
the-anti-spadix.  This  is  Uie  "  spadiz  *  of  Van  der  Hoevsn 
(36).  It  carries  no  tentacles,  but  is  terminated  by  imbri- 
cated lamellss. .  These  lamella  appear  to  represent  the  foor 
tentacles  of  the  anti-spadix  of  the  right  internal  lobe,  and 
ai^  generally  regarded  as  corresponding  to  that  modification 
of  the  sucker-bearing  arms  of  male  Dibranchiate  Siphooo- 
^ods  to  which  the  name  *'  hectocotylus  "  is  applied.  Hie 
spadix  is  in  fact  the  hectocotylized  portion  of  the  fore- 
foot of  the  male  Nautilus.  ';  The  hectocotylised  arm  or  lobe 
of  male  Dibranchiata  is  connected  with  the  process  of  oopiip 
lation,  and  in  the  male  Nautilos  the  spadix  has  probably  a 
similsj  significance,  though  ,it  is  not  possible  to  sug^ 
how  it.  acts  in  this  relation.  It  is  important  to  observe 
that  the  biodification  of  the  fore-foot  in  the  male  as  com- 
pared with  the  female  Nautilus  is  not  confined  to  the 
existence  of  the  spadixl  The  anti-spadix  and  the  rednctioD 
of  the  inner  inferior  lobe  are  als6  noale  peculiarities.  Tbe 
external  annular  lobe  in  this  male  does  not  differ  from  that 
of  the  female;  it  carries  nineteen  tentacles  on  each  nde. 
The  four  ophthalmic  tentaoles  are  also'  present  Thos  is 
the  male  ^Nautilus  we  find  altogether  sixty-two  tentsdes 
tho  thirty-two  additional  tentacles  of  the  f einale  being  rspie' 
sented  by  lamelliform  structures. 

If  we  now  compare  the  fore-foot  of  the  Dibranchiata  with 
that  of  Nautilus,  we  find  in  the  first  place  a  more  siaple 
arrangement  ol  its  lobes,  which  are  eiUier  four  or  five  pahs 
of  tapering  processes  (called  "  arms  ")  arranged  in  a  series 
around  the  buccal  cone,  and  a  substitution  of  suckers  for 
tentacles  on  the  surface  of  these  lobes  (figs.  92,  95,  96> 
The  most  dorsally-placed  pair  of  arms,  corresponding totw 
two  sides  of  the  hood  of  Nautilus,  are  in  reality  the  inost 
anterior  (see  fig.  75,  (6)  ),  and  are  termed  the  first  pair.  ^ 
the  Octopoda  there  are  four  pairs  of  these  arms  (figa  ^ 
95),  in  the  Decapoda*  fiv^  pairs,  of  which  the  fourth  » 
greatlv  elongated  (figs.  92,  93).  In  Sepia  and  other  D«ar 
poda  (not  all)  each  of  these  long  arms  is  withdrawn  into  a 
pouch  beside  the  head,  and  is  only  ejected  for  the  pcrp^ 
of.  prehension.  The  figures  referred  to  show  some  <tf  ^ 
variations  in  form  whid^  these  arm  may  assume.    I&  ^ 
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Octopoda  they  are  not  trnf requently  connected  bj  a  web, 
and  form  an  efficient  Bwimming-belL  .The  suckers  are  placed 
on  the  ad-oral  surface  of  the  arms,  and  may  be  in  one, 
two,  or  four  rows,  and  Teiy  numerous..  In  place  of  suckers 
in  some  genera  we  find  on  certain  arms  or  parts  of  the 
arms  homy  hooks ;  in  other  cases  a  hook  rises  from  the 
centre  of  each  tfticker.  The  hookd  on  the  long  arms  of 
Onychoteuthis  are  drawn  in  fig.  97.  The  fore-foot^  with 
its  apparatus  of  suckers  and  hooks,  is  in  the  Dibranchiata 
essentially  a  prehensile  apparatus',  though  the  whole  series 
of  anns  in  the  Octopoda  senre  as  swinmiing  or^pftns,  and  in 
many  (e.^,,  the  Ck>mmon  Octopus  or  Poulp).the  Bucker- 
bearing  surface  i&  nted  as  a  crawling  organ. 

In  tiie  males  of  the  Dibranchiata  one  of  the  arms  is 
more  or  less  modified  in  connexion  with  the  reproductiye 
function,  and  is  called  the  "  hectocotylized  arm.**  *  This 
name  is  derived  from  the.  condition  assumed  by  the  arm 
in  those  cases  in  which  its  modification  is  carried  out  to 
the  greatest  extent  These'  cases  are  those  of  the  Oeto- 
pods  Arg^maiOa  argo  taid  Paradra  ecOeMtlata  (fig;  96). 
In  the  males  of  these  the  third  arm  (on  the  left  side  in 
Argonauts^  on  the  right  side  in  Parasira)  is  found  before 
the  breeding  season  to  be  represented  by  a  globular  sac  of 
integument  Tlus  sac  bursts,  and  from  it  issues  an  arm 
}srger  than  its  neighbours,  haying  a  small  sac  at  its  extremity 
in  Parasira  (figi  96,  «),  from  which  subsequently  a  lonjg 
filament  issues.  Before  copulation  the  male  churges  this 
arm  with  the  spermatc^horea  or  packets  of  spermatofoa 
remored  from  its  generative  orifice  beneath  the  mantle-skirt, 
and  during  ceitus  the  arm  becomes  detacned  and  is  left 
adhering  to  4he  female  by  means  of  its  suckers-  A  new.  arm 
is  formed  at  the  cicatrix  before  the  next  ire^d'ng  season. 
The  female,  being  much  larger  than  the  male,  swims  away 
with  the  detached  arm  lodged  beneath  her  mantle-skirt 
There^  in  a  way  which  is  not  understood,  the  fertilisation 
of  the  eggi  is  effected.  Specimens  of  the  female  Parasira 
with  the  detached  arm  adlerent  were  exammed  by  Cuvier, 
who  mistook  the  arm  for  a  paras'tio  wovm  and  gave  to  it 
the  name  Hectocotylus  Accordingly,  tLe  correbpondingly 
modified  arms  of  other  Biphonopoda  are  said  to  be  hecto- 
ootylised.  Steenstrup  has  detennined  the  hectocotylixed 
ooxidition  of  one  or  odier  of  the  arms  in  «  number  of  male 
Dibrancha  as  follows: — ^in  all,  excepting  Argonauta  and 
Parasira,  the  modification  of  the  arm  is  s%ht,  consisting  in 
a  small  enlargement  of  part  or  the  whole  of  the  arm,  and 
the  obliteration  of  some  of  its  suckers,  aa  shown  in  tg,  95, 
A,  B;  in  Octopus  and  Eledone  the  third  right  arm  is 
hectoootylised;  in  Hossia  the  first  left  arm  is  hectoco^lized 
along  its  whole  length,  and  the  first  right  arm  also  in  the 
middle  only ;  in  Sepiola  only  the  first  left  arm  along  its 
whole  length ;  in  Siepia  it  is  the  fourth  left  ann  which  is 
modified,  and  at  its  base  only ;  in  Sepioteuthis,  the  same  at 
its  apex ;  in  ix>ligo,  the  same  also  at  its  apex;  in  Loliolud, 
the  same  Himg  its  whole '  length ;  in  Ommastrephes, 
Onychoteuthis,  and  Loligopsis  no  hectocotylised  arm  has 
hitherto  been  obserred. 

In  the  females  of  several  Dibranshs  (Sepia,  &c.)  the 
packets  of  spermatoaoa  or  spermatophores  received  from 
the  malahave  been  observed  adhering  to  the  smaller  arms. 
How  they  are  passed  in  this  case  by  the  female  to  the  ova 
in  order  to  fertilise  them  is  unknown. 

MuteuUUure^  'Fint^  and  CartUaginout  SkeUton. — ^Without 
entering  into  a  detailed  account  of  the  musculature  of 
Kautilus,  we  may  point  out  that  the  great  muscular  masses 
of  the  forefoot  and  of  the  mid-foot  (siphon)  are  ultimately 
traceable  to  a  large  transverse  mass  of  muscular  tissue, 
the  ends  of  which  are  visible  through  the  integument  on 
the  right  and  left  surfaces  of  the  body  dorsal  of  the 
free  fiap  of  the  mantlfr«kirt  (fig.  89,  i;  i;  and  fig.  91,  k): 
These  muscular  areis  have  a  certain  adhesion  to  the  sheU, 


and  serve  both  to  hold  the. animal  in  its  slieQ  and  as  the 
fixed  supports  for  the  various  movements  of  the  tentaculi- 
feroQB  lobes  and  the  juphouv  They  are  to  be  identified 
with  the  ring-like  area  of  adhesion  by  which  the  f  oot^musde 
of  the  Limpet  is  attached  to  the  shell  of  that^animal  (see 
t%,  27).  In  the  Dibranchs  a  similar  origin  of  tiie  muecular 
masses  of  the  fore-foot  and  mid-foot  from  the  sides  of  the 
shell — oiodified,  as  this  is,  in  position  and  relations^-can  be 
traced. 

In  Naatilus  there  are  no  fin-like  expansions  of  the  integu- 
ment^ whereas  such  occur  in  the  Decapod  Dibranchs  along 
the  sides  of  the  visceral  hump  (figs.  92,  93).  Aa  an  excep- 
tion among  Octopoda  lateral  fins  occur  in  Pinnoctopus  (fig; 
9i,  A),  and  in  CSrrhoteuthis  (fig.  94,  D).  In  the  Ptero- 
podous  division  of  the  Cephalopoda  such  fin-like  expansions 
of  the  dorsal  inte^pment  do  not  occur,  which  is  to  be  con« 
nected  with  the  fact  that  another  region,  the  mid-foot,  which 
in  Siphonopods  is  converted  into  a  siphon,  is  in  them 
expanded  as  a  pair  of  fins. 

In  Kautilus  there  is  a  cnrious  plate-like  expansion  of 
integument  in  the  mid-dorsal  region  just  behind  the  hood, 
lying  between  that  structure  and  the  portion  of  mantie- 
skirt  which  is  reflected  over  the  shell.  This  is  shown,  in 
fig.  90,  6.  If  we  trace  out  the  margin  of  this  plate  we 
find  that  it  becomes  continuous  on  each  side  with  the 
sides  of  the  siphon  or  mid-foot*  In  Sepia  and  other  Deca- 
pods (not  in  Octopods)  a  closelv  similar  plate  exists  in  an 
exactiy  corresponding  position  (see  6  in  figs.  11 0, 11 1 ).  In 
Sepia  a  cartilaginous  development  occurs  here  immeoiately 
below  the  integument  forming  the  so-called  *'  nuchal  plate," 
drawn  in  fig.  116,  D.  The  morphological  significance  of 
this  nuchal  lamella,  as  seen  both  in  Kautilus  and  in  Septa, 
is  not  obvious.  Cartilage  having  the  structttre  shown  by 
fig.  117  occurs  in  various  regions  of  the  body  of  Siphono- 
poda.  In  all  Glossophorous  HoUusca  the  lingual  apparatus 
is  supported  by  internal  skeletal  pieces,  having  tiie  char 
acter  of  cartilage ;  but  in  the  Siphonopodous  Cephalopoda 
such  cartilage  has  «  wider  range. 

In  Kautilus  a  large  H-ahaped  piece  of  cartilage  ii  found 
forming  the  axis  of  the  mid-foot  or  siphon  (fig.  116,  A, 
B).  Its  hinder  part  extends  up  into  the  head  and  supports 
the  peri-cesophageal  nerve-mass  (a),  whilst  its  two  anterior 
rami  extcind  into  the  tongue-like  siphon.  In  Sepia,  and 
Dibranchs  generally,  the  cartilage  takes  a  different  fonn, 
as  shown  in  fig.  116,  C.  The  processes  of  this  cartila^ 
cannot  be  identified  in  any  way  with  those  of  the  capito- 
pedal  cartilage  of  Kautilus.  The  lower  larger  portion  o£ 
this  cartilage  in  Sepia  is  called  the  cephalic  cartilage^  and 
forms  a  complete  ring  round  the  oesophagus ;  it  completely 
invests  also  the  ganglionic  nerve-collar,  so  that  all  thtf 
nerves  from  the  latter  have  to  pass  through  foramina  in 
the  cartilage.  The  outer  angles  of  this  cartilage  spread 
out  on  each  side  so  as  to  form  a  cup-like  receptacle  for  the 
eyes.  The  two  processes  springing  right  and  leSX  horn  this 
lacge  cartilage  in  the  median  line  (fig.  116,  C)  are  thtf 
"  pr»-orbital  cartilages ; "  in  front  of  these,  again,'  there  is 
seen  a  piece  like  an  inverted  T*  which  forms  a  aupport  to 
the  base  of  the  *'  arms  "  of  the  fore-foot,  and  ii*  the  "  basi- 
brachial  ^  cartilage.  The  Decapod  Dibranchs  have,  farther, 
the  "  nuchal  cartilage  "  already  mentioned,  and  in  Sepia^  a 
thin  plate-like  "  sub-ostracal "  or  (so-<^ed)  dorsal  cartilage,' 
the  anterior  end  of  which  rests  on  and  fits  into  the  concav^ 
nuchal  cartilage.  In  Octopoda  there  is  no  nuchal  cartilage, 
but  two  band-like  "dorsal cartilages."  '  In  Decapods  there 
are  also  two  cartilaginous  sockets  on  the  sides  of  the  funnel 
— ^^*  siphon-hinge  cartilages  "^into  which  fleshy  knobs  of 
the  mantie-ekirt  are  loosely  fitted.  In  Sepia,  along  the 
whole  base-line  of  each  latml  fin  of  the  mantie  {&g.  92)^ 
is  a  '<  basi-ptezygial  cartilage.'*  It  is  worthy  of  remark  that 
we  have^  thus  developed,  in  Dibranch  Si^honppodff  a  %ore 
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complete  internal  catiilaginons  skeleton  tlian  is  to  be  found 
in  some  of  the  lower  Vertebrates.  There  are  other  instances 
of  cartilaginous  endo-skeleton  in  groups  other  than  the 
Yertebrata.  Thna  in  some  capito-branchiate  CShstopoda 
cartilage  forms  a  skeletal  support  for  the  gill-plumes,  whilst 
in  the  Arachnids  (Mygale^  Scorpio)  and  in  limulus  a  large 
internal  cartilaginous  plate— Uie  ento-stemite — ^is  .devd- 
oped  as  a  support  for  a  large  series  of  muscles. 

AlimerUary  Tract, — ^The  buccal  cone  of  Nautilus  is  ter- 
minated by  a  villous  margin  (buccal  membrane)  surround- 
ing the  pair  of  beak-like  jaws.  These  are  very  strong  and 
dense  in  Nautilus,  being  calcified.  Fossilized  heaJu  of  Tetra- 
branchiata  are  known  under  the  name  of  Bhyncholitea. 
In  ribranchs  the  beaks  are  homy,  but  similar  in  shape  to 
those  of  Nautilus.  They  resemble  in  general  those  of  a 
parrot,  the  lower  beak  being  the 
larger,  and  overlapping  the- upper  or 
dorsal  beak.  The  lingual  ribbon  and 
odontophoral  apparatus  has  the  struc- 
ture which  is  typical  for  Glosso- 
phorous  Mollusca.  In  fig.  107,  A  is 
represented  a  single  row  of  teeth 
from  the  lingual  ribbon  of  Nautilus, 
and  in  fig.  107,  6»  C,  of  other  Si- 
phonopoda. 

In  Nautilus  a  long  and  wide  crop 
or  dilated  oesophagus  (er,  fig.  110) 
passes  from  the  muscular  buccal  mass, 
and  at  the  apex  of  the  visceral  hump 
passes  into  a  highly  muscular  stom- 
ach, resembling  the  gizzard  of  a  bird 
(pisM,  fig.  110).  A  nearly  straight 
intestine  passes  from  the  muscular 
stomach  to  the  anus,  -near  which  it 
develops  a  small  csdoum.  •  In  other  ^^^ 

Siphonopods  the  oesophagus  is  usually  pio.  loe.— Aiimenterx  ouai 
narrower  (fig.  106,  o*),  and  the  mus-    ^^SS^'^tSi^'^'^^ 
cular  stomach  more  capacious'  (fig.    E^nm«d.  m,om 
106,   v),   whilst    a   very   important 
feature  in  the   alimentary  tract  is 
formed  by  the  oeoum.     In  all  but 
Nautilus  the  c»cum  lies  near  the 
stomach,  and  may  be  very  capacious 
— much  larger  than  the  stomach  in  Loligo  ndgaru — or 
elongated  into  a  spiral  coil,  as  in  fig.*  106,  «.     The  simple 


v.tiM  itoniMh  opaMd  long- 
iindiiully;  m^  prob*  puMd 

enm ;  &  Its  iplnl  portton ; 
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Tm.  107.— lingual  dentition  of  SiphooopoiU.  A.  A  ebt^  row  of  Unsnnl  teeth 
oT  AIbuM/m  wmipUiiu  (after  KefcntelnX  B.  Two  rows  of  llngul  teeth  of 
8»pia  ^Mnaiit  (after  ThMohelX  C  lingnal  teeth  of  MUdonitirrkom  (after 
Loren^ 

U-shaped  flexure  of  the  alimentary  tract  as  seen  in  fig. 
106,  and  in  fig.  110,  is  the  only  important  one  which  it 
exhibits  in  the  Cephalopoda, — the  Pteropoda  (except  the 
Limacinida)  agreeing  with  the  Siphonopoda  in  this  sim- 


plicity in  consequence  of  their  visceral  hump  being  un- 
twisted. The  acini  of  the  large  liver  of  Nautilus  ire 
compacted  into  a  solid  reddish-brown  mass  by  a  firm 
membrane,  as  also  is  ..the  case  in  the  Dibrandnata 
The  liver  has  four  paired  lobes  in  Nautilus,  which  open 
by  two  bile-ducts  into  the  alimentary  canal  at  the  oom- 
menoement  of  the  intestine.  The  bUe-ducts  unite  before 
entering  the  intestine.  In  Dibranchiata  the  two  large 
lobes  of  the  liver  are  placed  antero-dorsally  A)enesth 
the  shell  in  Decapoda),  and  the  bile-ducts  open  mto  the 
caecum.  Upon  the  bile-ducts  in  Dibranchiata  are  deve- 
loped yellowirh  glandular  diverticula,  which  are  known 
as  "  pancreas,"  though  neither  physiologically  nor  morpho- 
logically is  there  any  ground  for  considering 'either  the  so- 
caUed  liver  or  the  s(H»lled  pancreas  as  strictly  equivalent 
to  the  glands  so  denominated  in  the  Yertebrata.  In  Nauti- 
lus the  equivalents  of  the  pancreatic  divertioula  of  the 
Dibranchs  can  be  traced  upon  the  rektively  shorter  bile- 
ducts. 

Salivary  GJands  are  not  developed  in  Nautilus  unlen  t 
pair  of  glandular  masses  lying  on  the  buccal  cavity  are  Ut 
be  considered  as  such.  In  the  Dibranchs,  on  the  contrary, 
one  (Sepia,  Lollgo)  or  two  pairs  of  large  salivary  glands 
are  present,  an  anterior  and  a  posterior  (Octopus,  EledonSf 
Onychoteuthis).  Each  pair  of  salivary  glands  has  iti 
paired  ducts  uniied  to  form  a  single  duet,  which  nms 
forward  from  the  glands  and  opens  into  the  buccal  cavity 


Fio.  lOa— Plamm  of  the  nejihHdUl  aaoi,  and  the  Teine  whloh  ran  fkroogk 
them,  bkStfia  q^natU  (after  VlgeUoeX    The  nephridlal  aaoa  an  nw>^ 


r  Vlgelin 
>Te(L    9. 


to  hare  their  npper  walls  remoTetC    «.^  Tena  eaya';  r.d.9.9t  ri^^t  deeModloff 
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abdominal  rain ;  9.0.$^  left  abdominal  rain ;  «.b.<^  right    

left  jpanial  rein ;  e.b,  branohlal  heArt ;  a,  appendage  ofthe  aane ;  &«,  eapeole 
of  the  branchial  heart ;  mp,  extAiial  aperture  of  ttie  ri|^t  nephrldlai  Me ;  f. 
reno-perloardial  orifice  pladng  the  left  renal  sao  or  ne^ridlom  In ' 
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cation  with  the  Tiaoero-perioaniial  eao,  the  oomee  of  whloh  below  the  nephri' 
dial  aao  la  indicated  by  dotted  lines;  ^.  the  aimOar  orifloe  of  the  right  lUe : 
cr,  glandular  renal  oatgrowtha ;  w.fc,  Tfaoero-perloardlal  aao  (dotted  oatUaeX 

near  the  radula.  The  anterior  pair  of  glands  when  present 
lie  in  the  head  near  the  buccal  mass,  the  posterior  pair  lie 
much  farther  back  beneath  the  liver,  at  the  sides  of  .the 
oesophagus.  It  is  the  posterior  pair  which  alone  are  pre- 
sent in  Sepia  and  Loligo.  The  ink-bag  is  to  be  oonsidered 
as  an  appendage  of  Uie  rectum.  It  is  not  developed  in 
Nautilus,  nor  in  the  Pteropoda;  in  all  Dibranchiata  (even  in 
the  fossil  Belemnites)  it  is  present  (fig.  106,  a ;  fig.  103,  ^ 
and  has  been  observed  to  develop  as  a  diverticulum  of  the 
rectum,  with  spirally  plaited  walls  which  very  early  secrete 
a  bhu:k  pigment    The  spiral  plaitings  of  the  walls  diminisb 
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m  relative  sice  as  the  yolume  of  the  sac  mcreasee.  Its 
outer  sorface  acquires  a  metallic  iridescence  similar  to  that 
of  the  integuments  of  many  fishes.  The  opening  of  the 
ink-sac  is  in  the  adult  sometimes  distinct  from  but  near  to 


v«nt 


Vml  lOS.— Dbcnm  to  ihow  tfa«  rdntlona  of  the  fonr  Mphrldial  moi,  th*  TlM«fro- 
BwlnrdialMe.  uid  tlM haart  and  larn  tmmIs  In  NantUtia (dnwn )>7  A.  G. 
loSunfr^iM^  ntpk,  on  the  rtsht  side  point  to  the  two  nephrldle  of  thet 
aide  (the  twoof  the  oppodto  side  ue  |iot  letteredX— ee«h  ie  aeen  to  hare  an 
Independent  apertore ;  e  U  the  Tiaoero-perieardial  lao,  the  dotted  Une  fndieat- 
fOM  tohaokvard  cztenatan ;  vi»o.p$r.amri marka  an  arrow  introdooed  Into 
tt!e  ilAt  apertore  of  the  ▼iKWO-perioardlalaae :  r.#.,  r.#..  potot  to  the 
clandiSar  enlarKed  walla  of  the  adrehent  tnnehlal  Tanda,— two  email 
Sandolar  bodlee  of  the  kind  an  aeen  to  pwrfeot  Into  eadi  Mphiidlal  ne, 
whfljrt  a  lainr  body  of  the  aame  kind  depanda  fhim  eaoh  of  the  fonr  temncUal 
adTehent  TeneU  into  the  Tiecero-perleardlal  aae ;  ••fc.  wm  'fT^LLTi 
leatrtcle  of  the  heart ;  oo.,  cephalto  aorta  (the  amall  abdominal  aorta  not 
dzawn);  a.b.w,  adrehent  hranehlal  Tenel ;  i.v.ft.,  eflbient  hranchial  TeaaeL 


the  anus  (SepiiB^) ;  in  other  eases  it  opens  into  -the  rectum 
near  the  anus.  The  ink-bag*  of  Dibranch  Siphonopoda  is 
possil^ly  to  be  identified  with  the  adrectal  (purpuriparous) 
gland  of  some  Gastropoda. 

Ccdom;  Blood-voicular  Sywtem^  and  BaBcretorf  Organt. — 
ITautihis  and  the   other    Siphouopoda    conform   to '  the 


ra  lia-^Diagnun  rapreaentlng  a  rartlcal  approxiroatolj  median  aBtero 
poaterior  aeoBon  of  SavMua  wmpUiua  (from  a  drawing  hf  A.  G.  BoonieX 
The  pwta  whioh  are  qolta  Uaok  are  the  ent  mnaenkr  aorlkoaa  of  the  fbotand 


.    a,  the  ahell;  ^  the  noehai  plato  identical  with  the  nnchal 
earUlage  of  Sepia  (aae  flg.  M,  b) :  «^  the  intflonment  oovering  the  ylaoenl 
hmnp :  d,  the  mantle  flap  or  aklrt  In  the  doraal  region  where  It  reeta  agalnat 
jU  .<  XI.-  -v.^ .  ^  {he  infBrlor  margin  of  the  mantle-ekirt  raeting  on  the 

ehamberwlth 


the  ocA  of  the  ahell,    . 

Up  of  the  aheU  repreaented  by  the  dotted  Une ;  /  the 

two  of  the  four  ^lla ;  g^  the  rertically  ent  median 


Hon  of  the  mid-foot 


(alphon):  ft,  the  oapito-pedal  cartilage  (aee  flg.*110);  i,  the  Talre  of  the 
aiphon ;  L  tae  aiphunonlar  pedicle  (ent  abort) ;  e».  the  hood  or  doraal  enlarge- 
ment of  ttie  annnlar  lobe  of  the  fore-foot ;  is  tentaolea  of  the  annular  lobe ; 
A  tentaolea  of  the  Inner  Inferior  lobe ;  a.  boooal  membrane ;  r,  upper  Jaw  or 
Daak ;  a,  lower  jaw  or  beak ;  <,  lingnal  ribbon ;  c,  the  yiaoero-perloardial  aao ; 
«.«,  narre-ooUar ;  ot,  oeeophagna ;  er,  orop ;  t<Ma,  gLnard ;  int^  inteatlne ;  mi, 
anna ;  »<,  nldamental  gland :  imp*,  aperture  of  a  nepbrldial  aae ;  r^  renal 
gimiMiqU^  maaati  on  the  walla  of  the  afflnvnt  branchial  veina  (aee  fig.  109) ; 
a. i.e.,  afltoent  bnmchlal  reaeel ;  a.b.v,  efferent  branchial  raaael ;  vt^  tentrlole 
of  the  heart. 

general  Molluscan  characters  in  regard  to  these  organs. 
Whilst  the  general  body-cavity  or  coelom  forms  a  lacunar 


blood-system  or  series  of  narrow  spaces,  connected  with 
the  trunks  of  a  well-deyr  ^oped  rascuiar  system,  that  part 
of  the  original  ooelom  surrounding  the  heart  and  known 
as  the  MoUuscan  pericardium  becomes  shut  off  from  this 
general  blood-lymph  system,  and  communicates,  directly  in 
Nautilus,  in  the  rest  through  the  nephridia,  with  the  exte- 
rior. In  the  Siphonopoda  this  spedsJised  pericardial  ca^ty 
is  particularly  large,  and  has  been '  recognised  as  distinct 
from  the  blood-carrying  spaces,  even  by  anatonuats  who 
have  not  considered  the  pericardial  space  of  other  Mollusca 
to  be  thus  isolated.  The  enlarged  pericardium,  which  may 
even  take  the  form  of  a  pair  of  sacs,  has  been  variously 
named,  but  is  best  known  as  the  viBoero-pericardial  sac  or 
chamber.  In  Nautilus  this  sac  occupies  the  whole  of  the 
poetero-dorsal  surface  and  a  part  of  the  antero-dorsal  (sec 
fig.  110,  «^,  investing  the  genital  and  other  viscera  which 
lie  below  it^  and  having  the  ventricle  of  the  heart  sus- 
pended in  it  Certain  membranes  forming  incomplete 
septa,  and  a  curious .  muscuUur  band — ^the  pallio-cardiac 
band— -traverse  the  sac.  The  four  branchial  advehent  veins, 
which  in  traversing  'the  walls  of  the  four  nephridial  sacs 
give  o£E^  as  it  were,  glandular  diverticula  .into  those  sacs, 
also  give  off  at  the  same  points  four  much  larger  glandular 


Fro.  111.—] 

poaterior  l ^ 

fettering  eorTeBponda  with 


repreeenttng  a  vertical  approzlmatoly  median  antero- 
of  Sipia  <M9inialU  (from  a  drawing  bj  A.  O.  Bourne^    The 
.  .nde  with  fliat  of  fig.  110,  with  whkhthia  drawing  ie  intended 

to  be  eomparad.  a,  ahell  (here  enoloeed  bra  growth  of  the  mantle);  6,  th* 
nnohal  plate  (hera  a  cartilage);  e  (the  xeferenoe  line  ahonld  be  eontlnned 
through  the  blaok  area  repreaentlng  the  aheU  to  the  outline  below  ttl  the 
tntegnment  eorering  tiie  vleocal  hnmp;  d,  the  reflaeted  portion  of  the 
mantle-akirt  ibnnlng  the  aao  which  endoiea  the  ahell ;  «,  the  Inferior  maikia 
of  the mantle-eklrt(mouth  of  the  pallial  chamber) ;  /  tiie  pdlial  chamber ; 
9,  the  rertioally  cut  median  portion  of  the  mid-foot  (aiphon) ;  i,  the  TalTe  of 
ttie  aiphon ;  ai,  the  two  npper  lobea  of  the  fore-foot ;  «.  the  long  * 
anna  of  the  aame ;  (s  the  fliUi  qr  lowermoat  lobe  of  the  fore-fbot ;  j 
lobe  of  the  fore-foot;  ft  the  buccal  membrane  ' 

the  lower  beak  or  Jaw ;  i;  the  lingual  ribbon ; 
~  ^  the  nerre-ooUar ;  «r..  the  crop ;  ^(a*.,  the  gitiard ; 


the  fore-foot ;  «.  the  long  prehenalle 

joat  lobe  of  the  fore-fbot ;  a  the  third 

A  the  buccal-  membrane ;  e.  the  upper  beak  or  law ;  a, 

'  *»--  " •  -«-«- t«^-  -. pericardial  aae; 

B  anua ;  e.1.,  the 


•  fl^  the  Tiaoero-perieardial  aae 
«.&  the  nerre-ooUar ;  or,,  the  crop ;  ^(a*.,  the  gitiard ;  a«,  tiie  anna ;  e.1.,  th< 
left  etenkiium  or  gill-plume ;  wiit,  Tentriole  of  the  heart ;  a.(.e.,  alTerant 
branchial  raaael ;  «.&.«,  efferent  branchial  reaael ;  rt,  renal  glandular  maaa ; 
«.<i.a.  left  nephridial  aperture;  vi«e.p*r.agMrC,  Tiacero-pericardial  aperture 
gee  llg.  108) ;  or.ft.,  branchial  heart ;  opp.,  appendage  of  the  aame ;  U.,  ink- 

masses,  which  hang  freely  into  the  viscero-pericardial 
chamber  (fig.  109,  r.i).  In  Nautilus  the  tiscero-pericardial 
sac  opens  to  the  exterior  directly  by  a  pair  of  apertures,  one 
placcMl  close  to  the  right  and  one  close  to  the  left  posterior 
nephridial  aperture  (fig.  1 01,  vUcperX  This  direct  opening 
of  the  pericardial  sac  to  the  exterior  la  an  exception  tO  what 
occurs  in  all  other  Hollusca.  In  all  other  Molluscs  the 
pericardial  sac  of^ens  into  the  nephridia,  and  through  them 
or  the  one  nephridium  to  the  exterior.  In  Nautilus  there 
is  no  opening  from  the  viscero-pericardial  sac  into  the 
nephridia.  l^erefore  the  external  pore  of  the  viscero-peri- 
cardial sac  may  possibly  be  regarded  as  a  shifting  of  tiie 
reno-pericardial  orifice  from  the  actual  wall  of  the  nephridial 
sac  to  a  position  alongside  of  its  orifice.  Parallel  cases 
of  such  shifting  are  seen  in  the  varying  position  of  the 
orifice  of  the  ink-bag  in  Dibranchiata,  and  in  the  orifice 
of  the  genital  ducts  of  Mollusca,  which  in  some  few  cases 
(e.^.,  Spondylus)  open  into  the  nephridia,  whilst  in  other 
cases  they  open  close  by  the  side  of  the  nephridia  on  the 
surface  of  the  body.     The  viscero-pericardial  sac  of  the 
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DibranchB  ia  very  large  also,  and  ex^tends  into  the  dorsal 
region.  It  varies  in  shape — that  is  to  say,  in  the  extensions 
of  its  area  right  and  left  between  jhe  various. viscera-^in 
different  genera,  but  in  the  Decapods  is  largest  In  an  ex- 
tension of  this  chamber  is  placed  the  ovary  of  Sepia,  whilst 
the  ventricle  of  the  heart  and  the  branchial  hearts  and  their 
appendages  also  lie  in  it.  It  is  probable,  that  water  is 
drawn  into  this  chamber  through  the  nephridia,  since  sand 
and  other  foreign  matters  are  found  in  it.  In  all  it  opens, 
into  the  pair  of  nephridial  sacs  by  an  orifice  on  the  weJl  of 
each,  not  far  from- the  external  orifice  (fig.  108,  jr,  f^. 
There  does  not  seem  any  room  for  doubting  tibat  eadi  orifice 
corresponds  to.  the  reno-pericardial  orifice  which  we  have 
seen  in  the  Gkistropoda,  and  shall  find  again  in  the  Lamelli- 
branchia.  The  single  tube-like  nephridium  and  the  peri- 
cardium of  the  Pteropoda  also  communicate  by  an  aperture. 

The  circulatory  organs,  blood- ves9els,  and  blood  of  Nauti- 
lus-do  not  differ  greatly  from  those  of  Qastropoda.  The 
ventricle  of  the  heart  is  a  four-cornered  body,  receiving  a 
dilated  branchial  efferent  vessel  (auricle)  at  each  comer 
(fig.  109).  It  gives  off  a  cephalic  aorta  anteriorly,  and 
a  smaller  abdominal  aorta  posteriorly.  The  diagram,  t%. 
105,  serves  to  show  how  this  simple  form  of  heart  is  related 
to  the  dorsal  vessel  of  a  worm  or  of  an  Arthropod,  and  how 
by  a  simple  flexure  of  the  ventricle  (D)  and  a  subsequent 
suppression  of  one  auricle,  following  on  the  suppression  of 
one  branchia,  one.  may  obtain  the  form  of  heart  charac- 
teristio  of  the  Anisopleurous  Qastropoda  (exqepting  the 
Zygobranchia).  The  flexed  condition  of  -the  heart  is  seen 
in  Octopus,  and  is  to  some  extent  appr-^acbed  by  Nautilus, 
the  median  vessels  n9t  presenting  that  perfect  parallelism 
which  is  shown  in  the  ^^^pai^  (B).  The  most  remarkable 
feature  presented  by  the  heart  of  Nautilus  is  the  possession 
of  four  instead  of  two  auricles,  a  feature  which  is  simply 
related  to  the  metamerism  of  the  branchie.  By  the  left 
aide  of  the  heart  of  Nautilus,  attached  to  it  by  a  membrane, 
and  hanging  loosely  in  the  visoero-pericardial  chamber,  is 
the  pyriform  sao  of  Owen.  This  has  recently  been  shown 
to  be  the  rudimentary  left  oviduct  or  sperm-duct,  as  the 
case  may  be  (Lankester  and.  Qoume,  87),  the  functional 
zight  ovi-sac  and  its  duct  being  attached  by  a  membrane 
to  the  opposite  side  of  the  heart 

.The  cephalic  and  abdominal  aortas  of  Nautilus  appear, 
after  running  to  the  anterior  and  posterior  extremes  of  the 
animal  respectively,  to  open  into  sinus-like  spaces  surround- 
ing the  viscera,  muscular  masses,  dec.  These  spaces  are 
not  large,  but  confined  and  shallow.  Capillaries  are  stated 
to  occur  in  the  integument  In  the  Dibranchs  the  arterial 
system  is  very  mudi  more  complete ;  it  appears  in  some 
cases  \6  end  in  irregular  laounn  or  ainuses,  in  other  caaea 
In  true  capiUariea  which  lead  on  into  veina.  An  inveatiga- 
tion  of  theae  capillaries  in  the  light  of  modem  histological 
knowledge  ia  much  needed.  From  the  ainuaea  and  capil- 
lapea  the  veina  take  origin,  collecting  into  a  large  median 
trunk  (the  vena  cava),  which  in  the  Dibrancha  aa  well  aa  in 
Nantilua  has  a  ventnJ  (postero-ventral)  position,  and  runs 
parallel  to  the  long  axis  of  the  animal.  In  Nautilus  thia 
vena  cava  gives  off  at  the  level  of  the  gifla  four  branchial 
advehent  veina  (fig.  109,  v.c),  which  paaa  into  the  four 
gilla  without  dilating.  In  the  Dibrancha  at  a  aimikr  poai- 
tion  the  vena  caVa  givea  off  a  right  and  a  left  branchial 
adVeheni  vein  (fig.  108,  r,t,v.c^  r.d,v\e\  each  of  which, 
traversing  the  wall  bf  the  corresponding  nephridial  sao  and 
receiving  additional  factors  (fig.  108,  v.^,  9.p,d,  v,a,d,  v.i.a), 
^dilates  at  the  base  of  the  oprresponding  branchial  plume^ 
forming  there  a  pulsating  sao — the  branchial  heart  (fig. lOi, 
m;  and  fig  108,  e,b).  Attached  to  each  branchial  heart  ia  a 
curioua  glandtdar  body;  which  may  poaaibly  be  related  to 
the  larger  masses  (r.0  in  fig.  109)  which  depend  into  the 
V)9cen>-peric(M^iiaI  cavitjr  from  th9  praachial  advebwt  vms 


of  Nautilus.  From  the  dilated  bnMiiehial  heart  the  Inn- 
chial  advehent  vessel  proceeds,  running  up  the- ad-pdiial 
face  of  the  gill-plume  (m,  tv',  fig.  104).  From  each  gill- 
plume  the  blood  passes  by  the  branchial  effet«nt  veneh 
(v',  fig.  lOi)  to  the  heart,  the  two  auricles  being  fonned 
by  the  dilatation  of  these  vessels  (v,  v  in  fig.  lOi). 

The  blood  of  Siphonopoda  contains  the  usual  amiosboid  oor- 
puBcles,  and  a  diffused  colouring  matter — ^the  hsmocyanin 
of  Fredericque — which'has  been  found  also  in  the  blood  of 
Helix,  and  in  that  of  the  Arthropods  Hoinarus  and  LimnluiL 
It  is  colourless  in  the  oxidized,  blue  in  the  deoxidized  state^ 
and  contains  copper  aa  a  chemical  couatituent 

The  nephridial  saca  and  renal  glandular  tissue  are  closely 
connected  with  the  branchial  advehent  vessels  in  Nautilos 
and  in  the  other  Siphonopoda.  *  The  arrangement  is  snch 
as  to  render  the  typical  relations  and  form  of  a  nephiidiom 
dijficult  to  trace.  -  In  accordance  vrith  the  metamerism  of 
Nautilua  already  noticed,  there  are  two  paira  of  nephridia. 
Each  nephridium  aaaumea  the  form  of  a  aac  opening  by  t 
pore  to  ihe  exterior.  Aa  ia  usual  in  nephridia,  a  glandoUr 
and  a  non-glandular  portion  are  distinguished  in  each  mc; 
these  portions,  however,  are  not  successive  parts  of  a  tube,  as 
happens  in  other  cases,  but  they  are  localised  are«  of  the  wall 
of  the  sac.  The  glandular  renal  tissue  is/  in  fact,  confined 
to  a  tract  extending  along  that  part  of  the  aac'a  wall  which 
immediately  inveata  the  great  branchial  advehent  vein. 
The  vein  in  thia  region  givea  off  directly  from  ita  wall  a 
complete  herbage  of  little  venulea,  which  branch  and.ana- 
atomoae  with  one  another,  and  are  clothed  by  the  glandular 
epithelium  of  the  nephridial  aac  The  aecretion  ia  aocumn- 
lated  in  the  aac  and  paaaed  by  ita  aperture  to  the  exterior. 
Probably  the  nitrogenoua  excretoiy  product  ia  very  rapidly 
diachaiigBd ;  in  Nautilua  a  pink-ooloured  powder  ia  found 
accumtdated  in  the  nephri<Ual  aaca^  conaiating  of  calcium 
phoaphate.  The  preaenoe  of  thia 
phoaphatio  caloulua  l^y  no  meana 
proves  that  anch  waa  the  aole  ex- 
cretion of  the  renal  glandular  tia- 
aue.  In  Nautilua  a  glandular 
growth  like  that  rising  from  the 
wall  of  the  branchial  vessel  into  a>« 
its  corresponding  nephridial  sac, 
but  larger  in  size,  depends  from 
each  branchial  advehent  vessel  into 
the  viscero-pericardial  sac, — ^prob- 
ably identioJ  with  the  ''append- 
age" o{  the  branchial  hearts  0/ 
Dibranchs. 

The  chief  difference,  other  than 
that  of  number  between  the  ne- 
phridia of  the  Dibranchs  and  those 
of  Nautilus,  is  the  absence  of  the 
accessory  growths  depending  into 
the  visoero-pericardial  space  just 
mentioned,  and,  of  more  import- 
ance, the  preaenoe  in  the  fwmer  of  p^  iii«ir« 

a  pore  leading  from  the  nephridial    ifauium*  pomi^ ,_ 

aac  into  the  viacero-pericardial  aac    ^l^^.m^^aSH^i^ 

(y.  y'  in  fiff.  1081    The  external    nwr^  pMdng  ihw*  tiw  p«w 

orifices  of  the  nephndla  are  also    tratodM;  r,B«rT«totiMtNK 

more  prominent  in  Dibrancha  than 

in  Nautilua,  being  raiaed  on  papillsa 

(np  in  fig.  108 ;  r  in  fig.  103).    In 

Sepia,  according  to  Yigeliua  (38), 

the  two  nephndta  give  off  each 

a  diverticulum  doraalwib^  which 

unitea  with  ita  fellowa  and  forma 

a   great   median   renal   chamber, 

lying  between  the  ventral  portiona,  of  the  nephridia  and 

the  viacerp-pericardial  chamber,     lo  Ix>li^  th«  iv0f^ 
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of  the  two  nepHridia  tOKform  one  sac  is  still  more  obyious, 
since  the  Tentral  portions  are  united.  In  Octopus  the 
nephridia  are  quite  separate. 

l^gumental  pores  have  not  been  described  in  Nautilus, 
but  e^dst.  in  Dibranchiata,  and  hav«  been,  (probably 
erroneously,  but  further  ihTestigation  is  needed)  supposed 
to  Introduce  water  into  the  yascular  systenu    A  pair  of 


Fig.  114. 


FicM.  lis,  114.->NcrT«-cuitrM  of.OetopTU.  Flgon  118  eivet «  tI«w  from  the 
doml  asMet,  flgOM  114  ona  ftom  tlM  Ttntnl  Mpeet  frMc,  ^«  booeal  maM: 
p$df  pedu  ffogOion ;  opt,  optle  gMig;Ucm ;  mt,  e«ra1»«l  gftnglioa ;  jrf,  plennt 
guigu<m ;  9ite.  riMcenl  gRUgUon  ;  cm,  cesophagw ;  /,  forunen  In  the  nenre- 
BUM  formed  hj  *>ed«],  pleniml,  uid  TiMend  gangUon-peln,  tnrened  Toj  k 


such  pores  leading  into  suVtegumental  spaces  of  consider- 
able area,  the  nature  of  which  is  imperfectly  known,  exist 
on  the  back  of  the  head  in  Philonezis,  Tremoctiopus,  and 
Argonauta.  At  the  base  of  the  arms  and  mouth  four  such 
pores  are  found  in  HistioteuthiB  and  Ommastrephes,  six 
in  Sepia,  Loligo,  Onychoteutfais.  Lastly,,  a  p&ir  of  such 
pores  are  found  in  the 
Decapoda  X  the  base 
bf  the  long  arms,  lead- 
ing .'uto  an  xtensive 
sub -tegumental  pouch 
on  each  side  of  the  head 

into    which    the    long  .    #_9rc       7 

arms  can  be,  and  usually  -^   ^        ^^^  ' 

are,  withdrawn.  In 
Sepia,  Sepiola,  and  Roe- 
sia  the  whole  arm  is 
coiled  up  in  these  sacs ; 
in  Lollgo  only  a  part 
of  it  is  so;  in  Histio- 
teuthis,  Ommastrephes, 
and  Onychoteuthis,  the 
sacs  are  .  quite  small 
and  do  not  admit  the 
arms. 

Ifervoiu  System,  — 
Nautilus,  like  the  other 
Cephalopoda  (e.^.,  Pneu- 
modermon,  fig.  87 ; 
Oc;topus,  fig.  113)^  ex- 
hibits a  great  concentra- 
tion of  &e  typical  Mol- _  „.  T  t  ,^  ^*V  4- 
,  ii  v  Fio.  116w— Laieml  Tiew  of  the  nenroQs  centres 
luscan  ganglia,  as  shown     and  nerree  of  the  right  aide  of  Oetapu*  viil- 

in  %  112.  The  gan-  {^*^A,4!?T*W>  ^-?J?«???>..  *^' 
glia  take  on  a  band-like 
form,  and  are  but  little 
differentiated  f rcMn  their 
commissufes  and  con- 
nectives,— an  archaio 
condition  reminding  us  of  Chiton.  The  special  optie  out- 
growth of  the  cerebral  ganglion,  the  optic  ganglion  (fig. 
112,  o\  is  characteristic  of  the  big-eyed  Siphonopoda. 
Ib9  ^^r^bral  ganglion-pair  (a)  lying  abgy^  th9  gesopha^ 


u  oangllott ;  ev.,  oerebral  . 
p«d.,  pedal  ganglion ;  pL,  pleural,  anq  vf«e., 
TjM«ral  region  of  the  plenro- viaoeral  ganglion; 
gttng.  HftC,  the  riaht  atePate  gang}ion  of  the 
maptle  oonneeteq  hjf  H  nerve  to  th»  pleoiml 
porUon ;  «.*<•&,  the  fight  Tiacend  nerre ; 
»,etf..  tta  (prohfthlj)  ouhetofr  bruches; 
nM,!  ita  teanchial  hcanchee. 


is  connected  with  two  sub -oesophageal  ganglion-pairs  o( 
band-like  form..  The  anterior  of  these  is  the  pedal  h^  6, 
Mid  supplies  the  fore-foot  with  nerves  <',  l,  as  also  the 
mid-foot  (siphon)  The  hinder  band  is  th^  visceral  and 
pleural  pair  fused' (compare  fig.  112  with.  fig.  87,.  and 
especially  with  the  typiod  £uthyneur9us  nervous-  system 
of  Limnnus,  fig.  22) ;  fipm.  its  pleural  portion  fterves  pass 
to  the  mantle,  from  its  visceral  portion,  nerves  to  the 
branchiie  and  genital  ganglion'  (d  in  fig.  112),.  and  in 
immediate  connexion  with  the  latter  is  a  nerve  to  the 
osphiadium  or  olfactory  papilla*  No  buccal  ganglia  have 
been  observed  in  Nautilus,  nor  ha&an  enteric  nervous  system 
been  described  in  this  animal,  though  both  attain  a  special 
development  in  the  Dibranchiata.  The  figures  (114  and 
115)  representing  tl^a  nerve-centres  of  Octopus  serve  to 
exhibit  -the  disposition  of  these  parts  in  the  Dibranchiata. 
The  ganglia  are  more  distinctly  swollen  thaQ  in.  Nautilus. 
In  Octopus  an  infra-bucca^  ganglion-pair  are  present  cor- 
responding to  the  bivc<»d  .ganglion-pair  ol'Gastropoda.  In 
Decapoda  a  -supra-buccal  ganglion-pair  connected  with 
these  are  also  developed.-  Instead  of  the  numerous^  radi- 
ating pallial  nerves  of  Nautilus,  we  have  in  the  Dibnm- 
chia^  on  eadi  side  (right  and  left)  a  large  pleuhJ 
•erve  passing  from  the  pleural  portion  'of  the  pleuro- 
visceral  ganglion  to  the  mantle,  where  it  enlarges  to 
form  the  stellate  ganglion.  From  each  stellate  ganglion 
nerves  radiate  to  supply* the  powerful  muscles  of  the 
mantle-skirt.  The  nerves  from  the  visceral  portion  of  the 
plepro-visceral  ganglion  have  th^  same  course  as  in  Nautilus, 
but  no  osphra^al  papilla  is  present.  An  enteric  nervous 
system  is  richly  developed,  in  the  Dibranchiata,  connected 
with  the  somatic  nervous  centres  through  the  buccal 
gangUai  as  in  the  Arthropoda  through  the  stomato-gastric 
ganglia,  and  anastomosing  ivith  deep  branches  of  the  vis- 
ceral nerves  of  the  viacero-pleurai  ganglion-pair.  It  has 
been  especiiUly  described  by  Hancock  (39)  in  Omma- 
strephes. Upon  the  stomach  it  forms  a  single  large  and 
readily-detected  gastric  ganglion.  It  Ib  questionable  as  to 
how  far  this  and  the  "caval  ganglion"  fohned  in  some 
Decapoda  by  branches  of  the  visceral  nerves  which  accom- 
pany the  vena  cava  are  to  be  considered  as  the  equivalents 
of  the  '*  abdominal  ganglion,''  which  in  a  typical  Gastropod 
nervous  system,  lies  in  &e  middle  of,  the  visceral  nerve-loop 
or  commissure,  having  the  right  and  left  visceral  ganglia 
on  either  side  of  it,  separated  by  a  greater  or  less  length 
of  visceral  nerve-cord  (see  figs.  20,  21,  22).  There  can  be 
little  doubt  that  the  enteric  nervous -system  is  much  more 
developed  in  the  Dibranchiata  than  in  other  Mollusca,  and 
that  k  effects  a  fusion  with  the  typical  "visceral''  cords 
more  extensive  than  obtains  even  in  Gastropoda,  where 
such  a  fusion  no  doubt  must  also  be  admitted 

Special  Senu-Organe, — Nautilus  possesses  a  pair  of 
osphradial  papillae  (fig.  101,  Uf)  corresponding  in  position 
and  innervation  to  Spengel's  organ  placed  at  the  base  of  the 
ctenidia  (branchits)  in  aU  classes  of.HoUusca.  This  organ 
has  not  been  detected  in  other  Siphonopoda.  In  Ptero- 
poda  it  is  well  developed  as  a  single  ciliated  pit,  although 
the  ctenidia  are  in  that  group  aborted  (fig.  87,  Ojp.). 
Nautilus  possesses  other  olfactory  organs  in  the  region 
of  the  head  -Just  below  the  eye  is  a  small  triangular 
process  (not  seen  in  our  figures),  having  the  atractnre  of  a 
shortened  and  highly-modified  tentacle  and  sheath.  By 
Valenciennes,  who  is  followed  by  Kef ersteiD,  this  is  regarded 
as  an  olfactory  organ.  The  large  nerve  which  runs  to  this 
organ  originates  from  the  point  of  juncture  of  the  pedal 
with  the  optio  gangfion.  The  lamelliform  organ  upon  the 
inner  inferior  tentacular  lobe. of  Nautilus  is  possibly  also 
olfactory  in  funetioi^  .  In  Dibranchs  behind  the  eye  is  a 
pit  or  open  canal  supplied  by  a  nerve  corresponding  in 
ori^  to  the  olfactory,  nerve  of  Nautilus  above  mentionpt)* 
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Potttiblj  the  aense  of  UmU.  resides  in  oertain  proceeaes 
witlun  tiM  mouth  of  Nftatilns  and  other  Siphonopoda. 

a  B 


7MiUe.-4:MIIagliurasduMi»0f8liilioBopod^(aftwK«lhntofB)L   A.  (kpito. 

fiiTptdAl  porta  of  tiM  B«y».«ntN.  KUtmd  Ttov  oT  O*  wn^^-yM 
JuMiatengr  tffooaMei  an  rank  In  th^  bumciiIw  m\mtaae%fit  tb»  dplum. 
a  O^pkAUo  eartflaewoTAyfoqlMMfta.    a  KMhd  owUkiaortetagiM. 

The  otoorets-of  NautilaB  were  diacorered  hj  Maodonald 
(10).  Each  lies  at  the  aide,  of  the  head,  Tisntrai  of 
the  eye;  resting  on  the  eapito-pedal  cartilage^  and  supported 
by  the  large  auditory 
nerve  wUch  arises 
from  the  pedal  gan- 
glion. •  It  has  the 
form  of  a  small  aac, 
1  to  2  mm.  in  dia-  ^  . 
meter,  and  contains 
whetstone  shaped 
crjrstals,  such  as  are 
know|i  to  form  the 
otoliUis  of  other  Mol- 
lusca.  The  otocysts 
of  Dibranchiata  are 
Isir^  and  deeply 
sunk  in  the  cephalic 

cartilage.  It  hasvn.  iiT.-.]ciniite.finietax«  or  ia« 
been  shown  by  Lan.  i-i^(ft«jajj«i»ag,  ^^^^ 
kester  that  they  do-  «Bmt7owuiacsoftiOTi«vtthits 
velop  as.  open  pits  «»» m iaottoii. 
(fig.  121,  (5),.  (6),  o),  which  gradually  close  up,,  the  com- 
munication with  the  etterior  becoming  narrowed  into  a 
fine  canal,  which  is  reflected  oyer  one  ^A  gi  the  sac^  and 
finally  has  its  extehial'  opening  obliterated.  A  single 
otolith  only  is  found  in  all  Dibranchiata. 

The  eye  of  Nautilus  is  among  the  most  interesting  struc- 
tures of  that  remarkable  animal  No  other  animal  which 
has  the  same  bulk  and  general,  elaboration  of  organization 
has  so  simple  an  eye  as  that  of  Nautilus.  When  looked 
at  from  the  surface  no  metallic  lustre,  no  transparent 
corerinffs,  are  presented  by  it.  It  is  simply  a  slightfy  pro- 
jecting hemispherical  box  like  a  kettle-dram,  half  an  inch 
in  diameter,  its  surface  looking  like  that  of  the  surrouncling 
'integument,  whilst  in  the  middle  of  the'dnuU-membrane  is 
a  minute  hole  (fig.  91,^«).  Owen  very  naturally  thought 
Ihat  some  membrane  had  oorered  this  hole  in  life,  and  had 
been  ruptured  in  the  specimen  studied  by  him.  It,  how- 
ever, appears  horn  the  researches  of  Hensen  (il)  that  the 
hole  is  a  normal  aperture  leading  Into  the  globs  of  the  eye, 
which  is  accordingly  filled  by  sea-water  during  life.  There 
is  no  dioptric  apparatus  in  Nautilus,  and  in  place  of  refract- 
ing lens  and  cornea  we  have  actually  here  an  arrangement 
for  forming  an  image  on  the  principle  of  "the  pin-hole' 
camera."  There  is  no  other  eye  known  in  the  whole  animal 
kingdom  whicfi  is  so.  constructed.    The  wall  of.  the  eye- 


(CBPmALOrOilA. 

globe  is^ough,  and  the  cavity  js  lined  solely  bj  the  nskad 
retina,  which  is  bathed  by  sea-water  on  one  sniface  and 
receives  the  fibres  of  the  optic  nerve  on  the  other  (see  fig. 
118,  A).  Ai'in  other  Siphonopods  (e.g^  fig.  120,  JU,  St, 
p\  the  retina  eonsiBts  of  two  layers  of  cells  separated  by  a 
layer  of  dark  pigineni  Tlie  most  interesting  oonsuUratioa 
connected  with  this  eye  of,  Nautihis  is  found  when  tlu 
further  facts  are  noted-^1)  that  the  elaborate  leni4waiii^ 
e^  of  Dibranchiata  pass  throng  a  stage  of  development 
in  which  they  hare  the  same  structure  as  the  eye  of  Nantiiiii 
—namely,  are  open  sacs  (fig.  119) ;  and  (2),  tiiat  amoopt 
other  MoUuaca  examples  of  cephahc  eyes  can  be  found  idiick 
in  the  adult  condition  are,  .like  the  eye  of  Nautiha  and  tht 
developing  etye  of  Dibranchs,  simple  pits  of  the  infegunsol^ 
the  cells  of -which  are  surrounded  hy  pigment  and  ^^nw^^^^ 
with  the  filaments  of  an  optic  nerve.    Bueh  is  the  stmctnio 


Pn.  lia^^DlagmiM  of  MStloM  of  tb»  ofM  of  XolhuM.  'A.  Hanllto  tei 

rOlMpsidX    PtaL  o;^  (otttonnort  fold);  0^  eoniw' (swcwl  ftUj:M^ 

or  th«  1«m;  P.  OTite-  portkm  of  ^  tau;  C^^^  eOkuy  IwdyTl  f^^l 
ir.cp,  optlo  hmto;  O.op,  optle  nngUoB;  m,  ha»  Uy«r  ^  tko  i«lli»;  MJ, 
Borrow  itntom  or  laoxotfna.  TFlom  BUfcot,  aftor  OrMMidbg.) 

of  the  eye  of  the  Limpet  (Patella) ;  and  in  such  a  dmple  eye 
we  obtain  the  clearest  demonstration  of  the  fact  that  the 
retina  of  the  MoUuscan  cephalic  eye,  like  that  of  tin 
Arthropod  cephalic  eye  and  unlike  that  of  the  Yertebrato 
myelonie  eye,  'is  essentially  a  modified  area  of  the  general 
epiderm,  and  that  the  sensitiveness  of  its  cells  to  the  aetioB 
of  light  and  their  relation  to  nerve-filaments  is  only  a 
spedalixation  and  intensifying  of  a  property  common  to  tht 
whole  epiderm  of  the  surface  of  the  body.  What,  howevor, 
strikes  us  as  especially  remarkable  is  that  the  simple  form 
of  a  pit,  which  in  Patella  serves  to  accumulate  a  secretion 
which  acts  as  a  refractive  body,  should  in  NautQus  be 
glorified  and  raised  to  the  dignity,  of  an  efficient  optical 
apparatus.  Natural  selection  has  had  an  altogether  excep- 
tional opportunity  in  the  anceetors  of  Nautilus.  In  aU  other 
MoUuflca,  starting  as  we  may  suppose  from  the  follicular  or 
pit-Hke  condition,  the  eye  has  proceeded  to  acquire  the  form 
of  a  doted  sac,  the  cavity  of  the  doeed  vesicle  being  then 
filled  partially  or  completely  by  a  refractive  body  (lens) 
secreted  by  its  walls  (fig.' 118,  B).  This  is  the  condition 
attained  in  most  Gastropoda.  It  presents  a  striking  bontrast 
to  the  simple  Arthropod  eye^  where,  in  consequence  of  the 
existence  of  a  dense  exterior  cuticle,  the  eye  does  not  fonn 
a  vesicle,  and  the  lens  is  always  part  of  that  cuticle. 

In  the  Dibranchiata  division  of  the  Siphonopods  the 
greatest  elaboration  of  the  dioptric  apparatus'  of  theeje 
is  attained,  so  that  we  have  in  one  snb-dass  the  ..extremes 
of  the  two  lines  of  development  of  the  KoUuscan  eye^  those 
two  lines  being  the  punctigerous  and  the  lentigeroua.  The 
atracture  of  the  Dibranchiate's  eye  is  shown  in  section  in  fig. 
118,  C,  and  in  fig.  120,  |ind  its  development  in  fig.  119  and 
fig.  1 28.  The  open  aac  which  forma  the  fetina'of  the  young 
Dibranchiate  cloaeaup,  and  conatitutea  the  posterior  chambsr 
of  the  eye^  or  primitive  optic  vesicle  (fig.  123,  A,  floc)»    The 

:_„.,  — ogle 
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lens  forms  as  a  structureless  growth,  projecting  inwards  from 
the  front  wiJl  of  this  yeside  (fig.  123,  B,  a  .The  integument 
around  the  primitive  optic  vesicle  which  has 'sunk  below 


Tio.  119.— Dtosnina  of  Motioiu  showing  tha  ewly  t^f  of  dartlonnitnt  oT  the 
•T*  of  L0IICO  when  it  la,  Uka  tha  permanant  ty  of  NaatUiu  and  of  Fatalla, 
an  opanwB*  A.  Pint  appaaranca  of  tha  ayfl  as  »  ring-Uka  upgrowth.  R 
Ingi^wth  of  tha  ring-Uka  waU  so  aa  to  foim  a  sac,  tha  primitiTe  optlo  raalela 
ofLo^lgo.'   (From  Lankaatar.) 

the  surface  now  rises  up  and  forms  firstly  nearest  the  axis 
of  the  eye  the  iridian  folds  (*/  in  P,  fig.  123 ;  »*  in  fig.  120 ; 
Ir.ia  fig.  118),  and  then  secondly  an  outer,  circular  fold 
grows  .up  like  a  wall  and  completely  closes  over  the  iridian 
folds  and  the  axis  of  the  primitive  vesicle  (fig.  12CL  C). 
This  covering  istransparent,  and  is'the  cornea.  In  the 
oceanic  Decapoda  the  cornea  does  not  completely  close, 
but  leaves  a  central  aperture  traversed  by  the  optic  axis. 
•These  forms  are  termed  Oigopsids  by  d'Orbigny  (43),  whilst 
the  Decapoda  with  closed  cornea  are  termed  Kyopsids. 
In  the  Octopoda  the  cornea  is  closed,  and  there  is  yet 
another  fold  thrown  over  the  eye.  The  skin  surrounding 
the  cornea  presents  a  free  circular  margin,  and  can  be  drawn 
over  the  surface  of  the  cornea  by  a  sphincter  muscle.  It 
thus  acts  as  an  adjustable  diaphragm,  exactly  similar  in 


earUlagci  (saa  fl| 
Intamal  layer 
batwaan  theaa ; 


110) ;  C,  oomea  (doaad) ; 


Fio.  isa— Horlwntal  aacUon  of  tha  ty  of  8api»  (Mjopald).    KK.  eaphaUc 
-       -"     -  ''       ');  L,  lani :  ei,  ciliary  body ;  Hi. 

external 
;  e,  optie  nerve ;  00,  optlo  gan_ 
tt,  cartilage  of  the  irii ;  w,  white  body ;  oe,  argentine  intogomant. 


of  the  fe'tina;  /tc,  eztemal' layer  of  Uie 'retina  ;'p,pij 
optie  nerve;  "        •       •"  '  ■ 


optlo  ganglion  ;  k  and  fc',  eapenlar  cartilage ; 
-v-^ ».„  ._. *     (From 


Gaganbaor,  after  Hansen.) 

movement  to  the  iris  of  Vertebrates.  Sepia  and  allied  Deca- 
pods have  a  horizontal  lower  eyelid,  that  is  to  say,  only 
one-half  of  the  sphincter-like  fold  of  integument  is  movable. 
The  exaot  history  of  the  later  growth  of  the  lens  in  the 
Dibranchs'  eye  is  not  clear.  As  seen  in  fig.  1 20,  it  appears, 
after  attaining  a  certain  size,  to  push  through  the  front 
wall  of  the  primitive  optic  vesicle  at  the  point  correspond- 
ing to  its  centre  of  closure,  and  to  project  a  little  into  the 
anterior  chamber  fonaed  bv  the  cornea.    The  wall  of  the 


primitive  optic  vesicle  adjacent  to  the  embedded  lens  (L) 
now  becomes  modified,  forming  a  so-called  ."ciliary  body," 
in  which  muscular  tissue  is  present^  serving  to  xegulate  the 
focus  of  the  lens  (a  in  fig.  120).  .  Bobretzky  (43)  differa 
from  Lankester,  i^hose  view  is  abo^e  given,  in  assigning  a^ 
distinct  origin  to  the  protruding  anterior  segment  of  Uie 
lens  (/^  in  fig.  118).;  The  optic  ganglion,  as  well  as  the 
other  large  ganglia  of  the  Dibrancluata,  originate  in  the 
mesoblast  of  the  embryo.^.  The  connexion  between  the  cells 
of  the  retina  and  the  nerve  fibres  proceeding^  frcfm  the  optic 
ganglion  must  therefore  be  a  secondary  one. 

Chromatophcres, — In  Nautilus  these  remaiftable  stmc^. 
tures,  which  we  .mention  here  as  being  intimately  asso^ 
ciated  with  the  nervous  system,  appear  tolbe  absent  Id 
Dibranchiata  they  play  an  important  part  in  the  econ<nny, 
enabling  their  possessor,  in  conjunction  with  the  discharge 
of  the  contents  of  the  ink-bag,  to  elude  the  observation  of 
either  prey  or  foe.  They  consist  of  large  vesicular  cells 
(true  nucleated  cells  converted  into  vesicles),  arranged  in 
a  layer  immediately  below  the  epidermis.  Each  chroma- 
tophoreKiell  has  from  six  to  ten  muscular  bands  attached 
to-  its  walls,  radiating  from  it  star-wise.  The  contraction 
of  these  fibres  causes  the  chromatophore-cell  to  widen 
out ;  it  returns  to  its  spherical  resting  state  by  its  own 
elasticity.  In  the  spherical  resting  state  such  a  ceU  may 
measure  01  mm.,  whilst  when  fully  stretched  by  its  radiat- 
ing muscles  it  covers  an  area  of  *5  mm.  The  substance 
of  the  chromatophore-ceUs  is.  intensely  coloured  with  one 
of  the  following  colours — scarlet,  yellow,  blue,  brown— 
which  are  usually  of  the  greatest  purity  and  brilliance.  The 
action  of  the  chromatophores  may  be  watched  most  readily 
in  young  Loligo,  either  under  the  microscope  or  with  the 
naked  eye.  The  chromatophores  are  suddenly  expanded, 
and  more  slowly  retracted  with  rapidly-recurring  alter- 
nation. All  the  blue,  or  all  the  red,  or  all  the  yellow 
may  be  expanded  and  the  other  colours  left  quiescent. 
Thus  the  animal  can  assUme  any  particular  hue,  and 
change  its  appearance  in  h  dazzling  way  with  extraordinary 
rapidity.  There  is  a  definite  adaptation  of  the  colour 
assumed  in  the  case  of  Sepia  and  others  to  the  colour  of 
the  surroilnding  rock  and  bottom. 

GoncLda  and  Genital  DucU. — In  Nautilus  it  has  recently 
been  shown  by  Lankester  and  Bourne  (37)  that  the  genital 
ducts  of  both  sexes  are  paired  right' and  left,  the  left  duct 
being  rudimentary  and  forming  the  "  pyriform  appendage," 
described  by  Owen  as  adhering  by  membranous  attach- 
ment to  the  ventricle  of  the  heart^  and  shown  by  Kefer- 
stein  to  communicate  by  a  pore  with  the  exterior.  Thus 
the  Cephalopoda  agree  with  our  archi-Mollusc  in  having 
bilaterally  symmetrical  genital  ducts  in  the  case  of  the 
most  archaic  member  of  the  class.  The  ovary  (femaJo 
gonad)  or  the  testis  (male  gonad)  lies  in  NautUus  as  in 
the  Dibranchs,  in  a .  distinct '.cavity  walled  off  from  tho 
other  viscera,  near  the  centro-dorsal  region.  This  chamber 
is  formed  by  'the  coelomic  or  peritoneal  wall ;  the  space 
enclosed  is  originally  part  of  the  coelom,  and  in  Sepia 
and  Loligo  is,  in  the  adult,  part  of  the  viscero-pericardiaf 
chamber.  In  Octopus  it  is  this  genital  chamber  which 
communicates  by  a  right  and  a  left  canal  with  the  nephrid- 
ium,  and  is  the  only  representative  of  pericardium. '"  The 
ovary  or  testis  is  itself  a  growth  from  the  inner  wall  of  this 
chamber,  which  it  only  partly  fills.  In  Nautilus  the  right 
genital  duct,  which  is  functional,  is  a  simple  continuation 
to  the  pore  on  the  postero-dorsal  surface  of  the  membran- 
ous walls  of  the  capsule  in  which  lies  the  ovary  or  the 
testis,  as  the  case  may  be.  The  gonad  itself  appears  to 
represent  a  single  median  or  bilateral  organ. . 

The  true  morphological  nature  of  the  genital  ducts  of  the 
Cephalopoda  and  of  other  Mollusca  is  a  subject  which  invites 
speculation  and  inquiry.     In  all  the  cases  in  which. such 
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dtaets  continnoaB  witH  the  tunic  of  the  gonad  itself  occnr — 
Tiz.,  in  Nematoid  worms«  in  Arthropoda,  and  in  Teleostean 
iUhee,  besides  Kollusca — ^there  is  an  absence  of  definite 
knowledge  as  to  the  mode  of  development  of  the  duct 
It  seems,  however,,  from  such  facts  as  hare  been  ascer- 
tained that  the  gonad  liee  at  first  freely  in  the  coelom, 
and  that  the  duct  develops  in  connexion  with  the  genital 
pore,  and  attaches  itself  to  the  embiyonio  gonad,  or  to  the 
capsule  which  grows  around  it  The  question  then  arises 
as  to  the  nature  of  the  pore.  In  other  groups  of  animals 
we  find  that  the  pore,  and  funnel  or  tube  connected  with 
it  by  whioh  the  genital  products  are  oonTeyed  to  the 
exUrior,  is  a  modified  nepbridium  (usually  a  pair,  one 
right  ani  one  left).  Is  it  possible  that  this  is  also  the 
case  where  the  duct  very  early  becomes  united  to  the 
gonad,  and  even  gives  rise'  to  the  appearance  of  a  tubular 
ovary  or  testis  I  Probably  this  is  the  case  in  Teleostean 
fishes  (see  Huxley's  observations  on  the  oviducts  of  the 
smelt,  44);  but  it  seems  to  be  a  tenable  position  that  in  other 
cases,  including  the  MoUusca,  the  genital  pore  is  a  simple 
opening  Ui  the  body-wall  leading  into  the  body-cavity 
or  ccelom,  such  as  we  find  on  the  dorsal  surface  of  the 
earth-worm,  which  has  become  specialized  for  the  extrusion 
of  the  genital  products.  Possibly,  as  in  Kemertine  and 
Chffitopod  worms,  the  condition  preceding  the  development 
of  these  definite  genital  pores  was  one  in  which  a  temporary 
rupture  of  the  body-wall  occuired  at  the  breeding  season, 
and  this- temporary  aperture  has  gradually  become  pennv 
nent  Phe  absence  of  genital  pores  in  Patella,  and  some 
Lamellibranchs  which  make  use  of  the  nephridia  for  the 
eztrusioXi  of  their  genital  products,  suggests  that  the  very 
earliest  Mollusca-or  their  forefathers  were  devoid  of  genital 
ducts  and  pores.  In  no  MoUusca,  however,  is  the  nepbrid- 
ium used  in  the  same  way  as  a  genital  duct  as  it  is  in  the 
Chsetopoda,  ihe  Gephyrsea,  and  the  Yertebrata;  for  the 
open  mouth  of  the  nephridium  in  MoUusca  leads  into  the 
pericardial  space,  and  it  is  not  through  this  space  and  this 
mouth  that  the  genital  products  of  any  MoUusca  enter 
the  nephridium  (except  perhaps  in  Neomenia),  although 
it  is  bv  this  mouth  that  the  genital  products  enter  the 
nephridium  in  the  former  classes  above  named.  Hence 
the  arrangement  in  PateUa,  &c.,  is  to  be  looked  upon  as  a 
special  development  from  the  simpler  condition  when  the 
MoUusca  brought  forth  by  rupture  ( -  schizodinic,  from  cWis, 
travaU),  and  not  as- derived  from  tibe  common  arrangement 
of  adaptation  of  a  nephridium  to  the  genital  efferent  func-, 
tion  (  »  nephrodinic).^ 

The  functional  oviduct  of  KautUus  forms  an  albumini- 
parous  gland  as  a  diverticulum,  which  appears  to-  corre- 
spond to  a  dilatation  in  the  male  duct,  which  succeeds  the 
testis  itself,  and  is  called  the  "  accessory  gland."  The  male 
duct  has  a  second  dilatation  (Keedham's  Aac),  and  then  is 
prodiEed  in  the  form  of  a  large  papUla.  In  Dibranchs 
the  genital  ducts  are  but  Uttle  more  elaborated.  They  are 
ciUated  intemaUy.  In  female  Ogtopoda,  in  Ommastrephes, 
and  ib  one  male  Octopod  {Eledone  motchata)  the  genital 
ducts  are  paired,  opening  right  and  left  of  the  anus.  But 
ill  aU  other  Dibranchs  a  single  genital  duct  only  is  deve- 
loped, viz.,  that  of  the  left  side,  and  leads  from  the  genital 
capstle  or  chamber  of  the  gonad  to  an  asymmetricaUy-placed 
pore;  In  the  male  Dibranchs  the  genital  duct  is  coiled 
and  provided  with  a  series  of  glandular  dUatations  and 


^  Codonftto  Mlmali  are,  •coording  to  this  BomeAdatoxv,  dthtr 
Bchixodinio  or  Porodiale.  The  Porodinio  group  ii  diviiible  into  Ne- 
phradinio  uid  Idlodinie,  in  the  former  the  nephridium  eerring  as  e 
pooE^  in  the  Utter  a  ■p«:ial  ((8tot)  pore  being  developed.  In  each  of 
theae  latt«r  groupa  the  pore  may  ba— (1)  deroid  of  a  duct,  (2)  provided 
with  a  daet  -which  ia  nnattached  to  the  gonad  and  opena  into  the  bodj- 
%aTity,  (8)  provided  with  a  duct  which  foaea  with  the  gonad.  The 
genital 'daeta- of  Idiodinic.  forma  maj  be  called  Idiogonaducta,  m  dia- 
tiogoiahad  from  the  Nephrogonadueta  of  aephrodinio  forma. 


receptacles.  TEese  are  connected  with  the  formation  bf 
the  spermatophores.  In  the  Siphonopoda  the  spennatiff 
fiuid  does  not  flow  as  a  liquid  from  the  genital  pore,  but 
the  spermatozoa  are  made  up  into  Uttle  packets  before 
extrusion.  In  other  MoUusca  (Pulmonata)  and  in  other 
animals  (Chcetopoda)  this  formation  of  *'  sperm-ropes '  ii 
known,  but  in  the  Siphonopoda  it  attains  its  highest 
development.  Exceedingly  com^Ucated  structores  of  a 
cylindrical  form  (sometimes  an  inch  in  length)  are  formed 
in  the  male  genital  duct  by  a  secretion  which  embeds  and 
cements  together  the  spermatozoa.  ..They  are  formed  in 
NautUiis  as  weU  as  in  Dibranchs,  the  actual  manner  in  which 
their  compUcated  structure  is  produced  being  not  easily  oon- 
jectured.  Accessory  glands  not  forming  part  of  the  oviduct, 
but  furnishing  the  material  for  enclosing  tiie  eggsinanelastie 
envelope,  are  found  as  paired  structures,  opening  some  way 
behind  tiie  anus  in  Nautflus  (101,  ^.n.)  and  in  the  Di> 
branchs.  They  are  known  as  the  nidamentai  glands,  -  In 
the  female  Sepia  they  are  particularly  large  and  prominenti 
and  are  accompanied  by  a  second  smaUer  pair. 

Reproduction  and  DweiopmetU. — Tlie  details  of.  sexual 
congress  and  of  the  actual  fertilisation  of  the  egg  are  quite 
unknown  in  Nautilus,  and  imperfectly  in  the  Dibranchs 
and  the  Pteropoda.  AUusion  has  already  been  made  to 
the  subject  in  connexion  with  the  JiectocotyUzed  arm.  His 
mature  eggs  of  KautUus  are  nnknowui.  as  weU  as  the  appear- 
ance which  they  present  when  deposited.  In  the  Dibranchs 
the  eggs  are  always  very  large ;  in  some  cases  the  amount 
of  food-yelk  infused  into  the  original  egg-ceU  i»  so  great  as 
to  give  it  the  size  of  a  laige  pea.  This  results  in  that 
mode  of  development  wluch  is  only  known  outside  this 
class  among  the  Yertebrata ;  it  is  discoblastie.  The  proto- 
plasm of  the  fertUized  egg-ceU  segregates  to  one  pole  of 
the  egg,  and  there  undergoes  ceU-division,  resultinff  in  the 
formation  of  a  disc  of  cleavage  ceUs  (fig.  121,  (1))  resem- 
bUng  the  cicatricula  of  the  hen's  egg;  which  subsequently 
spreads  over  and  invests  the  whole  egg  (fig.  121,  (2)).  For 
details  of  this  process  we  must  refer  the  reader  to  other 
works  (45, 46) ;  but  it  may  here  be  noted  that  in  addition  to 
the  layer  of  cleavage  cell^  which  consists  of  more  than  one 
stratum  of  cells  in  the  future  embryonic  area  as  opposed 
to  the  yelk-sac  area,  additional  ceUs  are  formed  in  the 
mass  of  residual  yelk  apparently  by  an  independent  proceai 
of  segregation,  each  cell  having  a  separate  origin,  whence 
they  are  termed  '^autoplasts.*  The  autbplasts  eventuaUy 
form  a  layer  of  fusiform  cells  (fig..  121,  (7^  A;  fig.  122,  m; 
and  fig.  123,  /m), — the  "yelk-membrane*  which  everywhere 
rests  upon  and  endoees  the  residual  yelk.  The  cleavage 
cells  form  a  single  layer  on  the  yelk-sac  area  and  two  layen 
on  the  embryonic  area,  an  outer  layer  one  ceU  deep  (fig.  132, 
ep),  and  an  inner-r-the  middle  layer  of  the  three — which 
is  often  thick  and.  many  cells  deep  (fig..  122,  m).  There  is 
^great  difliculty  here  in  identifying  the  layers  with  the  three 
typical  layers  of  other  animal  embryos,  except  in  regard 
to  the  outermost,  which  corresponds  with  the  epiblast  of 
Vertebrates  in  many  respects.  The  middle  layer,  however, 
gives  rise  to  the  nerve-ganglia  as  weU  as  to  the  muscles, 
cosloin,  and  skeleto-trophic  tissues,  and  to  the  mid-portion 
of  the  alimentary  canal  with  its  hepatic  diverticula,  the 
Uver(8ee  fig.  121,  (7)  and  explanation,  where  tjie  origin  of 
the  mid-gut  as  a  vesicle  r  is  seen).  It  is  clearly,  therefore, 
something  more  than  the  mesoblast  of  the  Vertebrate, 
giving  rise,  as  it  does,  to  important  organs  formed  both  by 
epiblast  and  hypoblast  in  other  animals.  Lastly,  the  yelk- 
membrane,  though  corresponding  to  the  Vertebrate  hypo 
blast  in  position  and  structure,  furnishes  no  part  of  the 
alimentary  tract,  but  disappears  when  the  ^  yelk  is  com- 
pletely absorbed.  In  fact,  tibe  developmental  phenomens 
in  Sepia,  Loligo,  and  Octopus  are  prof oundly  perturbed  by 
the  excessive  proportion  of  food-yelk.     Balfour  has  shown 
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tbkt  in  the  diick  the  orifice  of  elosrxre  of  the  overspreading 
blastoderm  does  not  represent  the  whole  of  the  blastopore, 


ria  Itl— DertlqpmMit  or  Ldllga    Q)  Tleir  of  1k«  elMYag*  of  th«  tgf  durtec 
thtflntftvmfttionoftmlMnroiileMlla.    (S)  Latanl  Ttow  orth««|gatftllUto 


a,  llmll  to  whkh  th«  Iatv  of  clwvaM- 
•gi;  b,portloa  of  tho «|g(ahadad)u ret  uneoTend  1 
MtoplMti ;  las  «lWTaC0-pol«  when  ftnt 
tlio  luilt  •  BOW  «ztnMled  to  m  to  ]«▼•  b 


lijelMTagt^Mns;  iq^tb* 
fomMd.    (8)  ImUrtltkgt, 

bnt  little  of  the  •ggwaorikot  (5)  1IIMB* 

doeedL  The  efM  (di  movth  («X  and  BMBtU-«M  («)hATe  «ppen«d.  (4)  Lrtar 
•tiMi  aaterlor  •nrftoa,  the  embcyo  k  beoominc  nipped  off  from  tte  yelk 
ma  (^  (!>)  View  of  «a  emteTo  ebnlkr  to  (8)  from  the  eleaTaffe-pob  or 
eentro.donel  arm.  (Q  LAter  atace^  poatottor  aafftee^  (T)  Seetioa  la  a 
me(M9a  doreo-T«ntnl  and  aatero-portttior  plane  of  an  embrjo  d  tke  eame 
afei9(4X  (8)  Tiew  of  the  antarigv  ftoe  of  an  dld«  embrya  (nYlawofthe 
poaMor  ftoe  of  an  embryo  of  the  eame  age  aa(8)i  Letten  ln(t)to(S>>-a, 
lataiM  tna  of  the  mantle;  h,  mantle-aklit ;  «l  enpraKtoolar  tnTaginatian  to 
Conn  the  ••  while  bc-ir"  t  ^,  "ft*  ej^ "  -  *h9  Taanfh  /p,*,^*,  »,  +^e  ftTp  -pr'"' 

prOOeeeea  of  th'--   -•  '■'  t-  t  ,         rTr.-l.ivv  ■,•;',':;  v  o  -r. -^..-r:!''  a;..-!  '-r  'A-'f    V-  .' ►.  r.ri,-^ 

whieh  lajtedf*  hemiK'Hk^  protnulu^  ot  (he  m^ljAtk  ^sTikiru  uf  ihti  tunfxH}<i 
(eee  St.  Tl'");  ^  U^Htod  llnti  ihovlog  tutenua  arfuk  oecuitiod  b/  v«Ui  (fi^od- 
matenal  of  tM  «g6Ji ;;  ^  Hinit  rudim«iit  of  li»  pijd^fi»t  (puired  rmeei  irblch 
jmlta  to'fbnn  tht  siphnii  or  rusBal) ;  l,  t»A  of  the  rHduljL  or  llniTUil  rlbUm  ; 
«i»  afeoraaeh;  m  mdiqivntA  of  the  gUli,  (nalnd  fibenidiji);  o,  tb«  otocyita,^* 
pair  of  tnTagtB-Ktdoqs  of  th4  tti^^bea  of  foe  mld-Tooti  p,  iht  n-pun.  nn^UoQ  ; 
«L  the  diatal  portion  of  the  Hdgei  wbJoh  Iottb  tiu  alphois  or  mjd  foot,  t  beiiift 
&ebaaal  portiociof  il:i«  iame  itrafitorfl;  r,  th«  TvlcWliko  nitllnifintof  th*  in- 
a^^aaa»ilt^a^spmn<itntiy  of  tha  pwui  eonniKited  mth  the  mouth,  i;  I,  *h 
wtthoot  lt>vm|i&>tlD£L ;  Ji  nuUmeai  of  th»  uiiTferr  glMndm-  f  in  (7^  the 
i-mn  a*  an  earUar  itaic  open  (ie«  Qr.  t33X  now  drM«d  bp ;  il.  the  cpei^ 
l-aas  Ibrmbd  biy  an  nprislnE  rfat-UlA  frovtb  of  the  centrri-dDnal  kn^  ; 
^  In  (5X  the  mastlHMrt  oonunendac  to  1»  railed  ap  ftn>uiid  the  ar«a  of  the 
'  "  MO.  In  (7)  aiiw  potnti  ^  th^  mldtUt  Mll-lAfn-  of  Lh.«  cmbrro,  t^  Ui  tin 
layer,  and  h  to  th»  At^p  layBT  of  f^istfonn  oelli  wMoh  Kpamtw  eTerj- 
i  the  embtrriD  frcin  tha  yeik  oc  food-oiateiial  lyla«  within  (l.    (Orl<fAaL ) 

bat  that  this  jam  part  to  be  sought  in  the  widely-separated 
primitiTe  streak.    The  present  writer  has  little  doubt  that 


a  stmctore  corresponding  to  the  primitlTe  streak  of  the 
chick,  and  lying  near  the  klastic  pole,  will  be  found  in 
Sepia  and  Loligo,  and  the  strange  vesicular  origin  of  the 
xnid-gut  will  be  traced  to  and  explained  by  it 

Leaving  this  difficult  question  of  the  cell-layers  of  the 
embryo,  we  would  draw  the  reader's  attention  to  the  series 
of  sketches  representing  the  semi-transparent  embryo  of 
Loligo;  drawn  in  fig.  121  When  the  cleavage  cells  have 
nearly  enclosed  the  yelk,  the  upper  or  embryonic  area 
shows  the  rudiments  o!  the  centro-dorsal  mantle-«ao  or 
pen-sac,  the  mouth,  the  paired  optic  pits,  and  the  paired 


Fio.  122.— Section  thronch  the  itlll  open  ehell-aao  eeeupying  the  tentro-donal 
area  of  an  tmbrjo  of  Loligo ;  the  poeition  ie  inTerted  aa  compared  with  la. 
ISl  (S)  and  (7X  qp,  enter  eell-layer ;  as  middle  cell-layer ;  m',  deep  cell- 
layer  of  ftaalform  ealli;  y,  the  granular  yelk  or  food-material  of  the  egg; 
tk$t  the  atm  open  ahell-aao.    (Ftom  Unkeater.) 

Otic  pits  (fig.  121,  (8),  (5)).  The  eye-pits  close  up  (fig. 
119),  the  orifice  of  the  mantle-sac  narrows,  and  its  margin 
becomes  raised  and  freely  produced  as  mantlo'^kirt ; 
at  the  same  time  an  hour-glass-like  pinching  in  of  the 
whole  embryo  commences^  separating  the  embryo  proper 
from  the  so-called  yelk-sao  (fig.  121,  (4)).  Around  the 
'*  waist  *  of  constriction,  pair  by  pair,  ten  lobes  arise  (fig. 
121,  (8) ), — the  arms  of  tha  fore-foot.  It  now  becomes 
obvious  that  the  yelkrsac  is  but  the  median  surf  ace  of  the 
forp-foot  bulged  out  inordinately  by  food-yelk,  just  as  the 
hind  region  of  the  foot  is  in  the  embryo  slug  (see  fig.  72**, 
and  explanation).  Just  as  in  the  slug;  this  dilated  yelk- 
holding  foot  is  rhythmically  contractile,  and  pulsates 
steadily  over  the  area  ^  In  fig.  121,  (4).  At  this  stage, 
and  long  pubse^ently,  the  mouth  of  the  young  Cephalopod 
is  in  no  way  surrounded  by  the  fore-foot,  but  lies  wdH 
above  its.  nasbent  lobes  («  in  fig.  121).  Subsequently  it 
sinks,  as  it  Were^  between  the  right  and  left  most  anterior 
pair  of  the  series,  which  grow  towards  one  another  and 
fuse  above  it,  and  leave  no  trace  o!  their  original  position 
and  relations.  Fig.  121,  (6)  gives  a  view  of  tha  poetero- 
dorsal  surface  of  an  embryo^  in  which  the  important  fact 
is  seen  of  the  formation  of  th^  funnel  or  siphon  by  the 
union  of  two  pieces  (q),  which  grow  up  each  independently, 
one  right  and  one  left,  like  the  sides  of  the  siphon  of 
Nautilus  or  the  swimming  lobes  of  a  Pteropod,  and  subse- 
qifentiy  come  together, ^ui  shcfwn  in  (9),  where. the  same 
letter  q  indicates  the  SAme  part  The  explanations  of  figs. 
121  and  123  Are  given  very  full,  and  here,  therefore,  we 
shall  only  allude  to  two  additional  points.  A  curious  mass 
of  tissue  of  tmknown  significance  oocors  in  the  orbit  of 
Dibranchs,  known  as  the  white  body  (w  in  fig.  120).  A 
strongly-marked  invagination  Just  above  the  orbit  is  a  very 
prominent  feature  in  the  embryo  of  Loligo,  Sepia,-  and 
Octopus,  and  appears  to  give  rise  to  this  so-called  white 
"body.  This  invaginated  portion  of  the  outer  cell-layer  is 
seen  in  fig.  121,  (8)  and  (9),.  lettered  c:  in  fig.  123,  A  and 
B,  it  IS  lettered  t06. 

lAstiy,  in  fig.  123,  A,  the  origin  of  the  optic  nerve- 
ganglion  tiff  from  the  cells  of  the  middle  layer  should  be 
especially  noticed.  In  some  other  Modlnscs  the  nerve- 
ganglia  have  been  definitely  tnctd  to  theCTrterJoell-U^Bi^ 
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whilst  m  aome  Gaatropoda,  laccording  to  Bobretzky,  they 
originate^  as  here  shown,  for  Loligo. 

The  egg-C50vering8  of  the  Dibranchiate  are  very  complete. 
Argonauta  and  Octopus  deposit  each  egg  in  a  firm  oval 
case,  thin  and  transparent,  which  has  a  long  stalk  by 
which  X"*  Octopus)  the  egg  is  fixed  in  company  with  two 
or  three  hundred  others  to  some  foreign  object  Sepia 
encloses  each  egg  in  a  thick  envelo|)e  of  many  layers 
resembling  india-rubber.  Loligo  encloses  many  rows  of 
eggi  in  a  copious  tough  jelly,  and  affixes  a  dosen  or  twenty 
toSi  egg-strings  to  one  spot  Sepia  and  Loligo  desert 
their  eggs  wbc&  laid.    The  female  Octopus  moat  jealously 


Via  ISa— Bight  «im1  bit  aMtSooa  through  •fLlayn  of  LoUga    A.  Bum  atftgv 
Mltg.  121(4).     &8MMitiig«Mfl8.1Sl(8);onl7thol«n«kl«ofth«aMttoiM 


ii  dimvn,  and  th«  fbod-n 


whl6h  ooonplM  th*  ■jMM  IntMiial  to  tht 


BMubnuM  f»  h  omitted,  al,  rMtom ;  It,  lnk-«ao ;  m,  ontw oell-Uyw;  mm, 
middle  ooU-lATw;  ym,  deep  oell-Uyer  of  ftulfonn  oelfa  Orelk-memfanuie);  mg, 
optto  nerre-gwicUoo ;  ct,  otoejrat ;  vb,  the  "  white  body  '  of  the  edolt  ooolar 
eapmde  forming  m  u  taTaglnatkm  of  the  oater  oen-Uyer ;  mif,  maaUe^ktrt ; 
fi  ^ ;  J",  pen-eeo  or  eheU-eM,  mnreloeed ;  df,  dorMd  groore ;  jwe,  prtmltire 
oF^TMlore,iioveloeed(Me  Itg.  118);  Lku;  r.retm*;  eoe,eeeanlorant«tor 
opUo  ehamber  itfll  qpea ;  V,  Iridean  fold*,  a  The  nrtmltlve  toTaghutlon  to 
formoiieoftheotocrrt>,MM«ninfl8.1tl(B)and(&    (After  Uakertw.) 

guards  them,  building  a  nest  of  stones  and  incubating. 
Argonauta  carries  hers  with  her  in  a  special  brood-holding 
shell. 

The  development  of  the  Pteropoda,  so  far  as  is  known, 
presents  no  points  of  contact  with  that  of  the  Siphonopoda 
rather  than  with  that  of  the  Gastropoda,  owing  to  the  fact 
that  in  them  the  egg  has  not  an  excess  of  food-yelk.    Con- 
sequently, we  find  typical  trochosphere  and  veliger  larv© 
among  the  Thecosomata  (fig.  8,  C,  and  fig.  81),  whilst  the 
isolated  observation  of  Qegenbaur  has  made  known  very 
remarkable  larv»  referable  to  the  Gymnosomata,  and  with 
little  doubt  to  Ptteumodermon  (fig.  84).     The  former  set  of 
larvB  are  sufficient  to  demolish  once  for  all  the  view  which 
has  been  entertained  by  some  zoologista,  viz.,  that  the  velar 
disc  of  the  veliger  larva  is  the  same  thing  as  the  ptero- 
podial  lobes  of  the  mid-foot  of  PteropofSu     The  latter 
larvB  are  of  importance  in  showing  that,  as  in  embryo 
Siphonopods  so  in  embryo  Pteropods,  the  sucker-bearing 
lobes  of  the  fore-foot  are  truly  podial  structures,  and  only 
embrace  the  head  and  surround  the  month  as  the  result  of 
late  embryonic  growtL 

BBAKcm  B^LIPOCSPEALA. 
CharaeUn, — MoUusca  with  the  head  region  undeveloped. 
No  cephalic  eyes  are  present ;  th^  buoca}- cavity  la  devoid 


of  biting,  rasping,  or  prehensile  organs.  The  animal  i« 
Bttisile,  or  endowed  with  very  feeblo  locomotive  powers. 
The  Lipocephala  comprise  but  one  class,  the  Lamelli- 
branchia,  also  known  as  Elatobranchia  and  Conchifera. 

Class  LAHELLIBEANCHTA 
CharaeUrt, — Lipocephala  m  wliich  the  archaic  bila- 
teral BYHiCETBY  of  the  MoUusca  is  usually  fully  retained, 
and  raised  to  a  dominant  feature  of  the  organization  by  the 
lateral  compression  of  the  body  and  the  development  of  the 
shell  as  two  bilaterally  symmetrical  plates  or  valves  cover- 
ing each  one  side  of  the  animal  The  foot  is  commonly  a 
simple  cylindrical  or  ploughshare-shaped  organ,  used  for 
boring  in  sand  and  mud,  and  more  rarely  presents  a  crawl- 
ing disc  similar  to  that  of  Gastropoda ;  in  some  forms  it  is 
aborted.  The  paired  ctenidla  are  very  greatly  developed 
right  and  left  of  the  elongated  body,  and  form  the  most 
prominent  organ  of  the  group.  Their  function  is  chiefly 
not  respiratory  but  nutritive,  since  it  is  by  the  currenti 
produced  by  Uieir  ciliated  surface  that  food -particles  are 
brought  to  the  feebly-developed  mouth  and  buccal  cavity. 
The  Lamellibranchia  present  as  a  whole  a  somewhat 
uniform  structure,  so  that,  although  they  are  very  numerous, 
it  ip  not  possible  to  divide  them  into  weU-marked  sub-dasMs 
or  sections,  and  orders.  The  chief  points  in  which  tbej 
vary  are — (1)  in  the  structure  of  the  ctenidia  or  branchial 
plates ;  (2)  in  the  presence  of  one  or  of  two  chief  musdei^ 
the  fibres  of  which  run  across  the  animal's  body  from  one 
valve  of  mb  shell  to  the  other  (adductors) ;  (3)  in  the  greater 
or  lees  elaboration  of  the  posterior  portion  of  the  mantle- 
skirt  80  as  to  form  a  pair  of  tubes,  by  one  of  which  water 
is  introduced  into  the  sub-pallial  chamber,  whilst  by  the 
other  it  is  expelled ;  (A)  in  the  perfect  or  deficient  symmetry 
of  the  two  valves  of  the  shell  and  the  connected  soft  partly 
aa  compared  with  one  another ;  (6)  in  the  development  of 
the  foot  as  a  diso-like  crawling  organ  ( Arca^  Kucula,  Pectob- 
culus,  Trigonia,  Lepton,  Galeomma),  as  a  simple  plough- 
like  or  tongue-idiaped  organ  (Unionaoea,  ^ec),  as  a  re-curved 
saltatory  organ  (Cardium,  ^m^),  as  a  long  burrowing  cylin- 
der (Solenacea,  «c),  or  its  par^  (KytiUoea)  or  even  com- 
plete abortion  (Osfaracea)i 

The  essential  Kolluacan  organs  are^  with  these  excep- 
tions, oniformly  well  developed.  The  MANTLB-aKiBT  ia 
always  long,  and  hides  the  rest  of  the  animal  from  view,  ita 
dependent  margins  meeting  in  the  middle  line  below  the 
ventral  surface  when  the  animal  is  retracted ;  it  is,  as  it 
were,  slit  in  the  median  line  before  and  behind  ao  as  to 
form  two  flaps,  a  right  and  a  left ;  on  these  the  right  and 
the  left  calcareous  valvea  of  the  shcJl  are  borne  respectively, 
connected  by  an  nncalcified  part  of  the  shell  called  the 
ligament  In  many  embryo  LameUibranehs  a  centro-dom] 
PBDCiTiTB  BHELL-OLAND  OT  folUcle  has  been  detected  (flga 
8  and  161^  The  mouth  lies  in  the  median  line  anteriorly, 
the  AKUB  m  the  median  line  posteriwly. 

Both  CTKNIDIA  right  and  left  are  invariably  preaent,  the 
axis  of  each  taking  origin  from  the  side  of  the  body  as  is 
the  schematio  archi-Molluao  ^see  fig.  1  and  fig.  181).  A 
pair  of  NXPHBmiA.  opening  ri^^t  and  left,  rather  far  forward 
on  the  sides  of  the  body,  are  alwaya  present  Each  opens 
by  its  internal  ex^«mity  into  the  penoardium.  A  pair  of 
QBKiTAL  APKBTUBia,  Connected  br  genital  dnoti  with  the 
pcdred  gonads,  are  found  right  and  left  near  the  nephridial 
pores,  except  in  a  few  cases  where  the  genital  duct  joini 
that  of  the  nephridium  (SpoDdylusX  T(e  sexes  are  often, 
but  not  always,  distinct  Ko  aocesiory  glands  or  oopulatory 
organs  are  ever  present  in  LameUibranehs.  The  ctenidis 
often  act  as  broM-pooohea. 

A  dorsal  contractile  kbaxt,  with  tymmetrical  ri^t  and 
left  auricles  (fig.  143,  A)  reoeiving  aerated  blood  from  ^ 
ottfiidia  and  maatle.ikirt)  )•  pmont,  ^isg  unA^ually  dr 
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reloped  O0I7  in  those  few  fonni  whicli  are  ineqiUTolTe. 
The  typical  pebioaedhtji  ib  well  developed  It  appears, 
as  in  other  MoUneca,  not  to  be  a  blood-epace  although 
deyeloped  from  the  ccalom,  and  it  communicatcr  with  the 
exterior  by  the  pair  of  nephridia.  Am  in  Cephalopoda  (and 
poeaibly  other  MolluMa)  water  can  be  introduced  through 
the  nephridia  into  this  Bpace.  The  alimextahy  caxal 
keepe  very  nearly  to  the  median  vertical  plane  whikt  ex- 
hibiting a  number  of  flexures  and  loopings  in  this  pkne. 
A  pair  of  large  glandular  outgrowths,  the  so-called  "  liver  " 
or  great  digeetive  gland,  exists  as  in  other  Molluscs.  A 
pair  of  pedal  otooystb,  and  a  pair  of  osphbadia  at  the 
baae  of  the  gills,  appear  to  be  always  present  A  typical 
mmvoxm  bybtwi  is  present  (fig.  U4),  consbting  of  a 
cerebro-pleuro-viaceral  ganglion-pair,  united  by  connectives 
to  a  pedal  ganglion-pair  and  an  oephradial  ganglion-pair 
(parieto^lanch -^ic). 

A  special  oecnm  connected  with  the  pharynx  is  some- 
times found,  containing  a  tough  flexible  cylinder  of  trans- 
parent cartilaginous  appearance  and  unknown  significance, 
called  the  "crystalline  style"  (MactraX  which  possibly 
represents  the  radular  sac  of  Gloesophora.  In  many  Lamelli- 
bnnchs  a  gland  is  found  on  the  hinder  surface  of  the  foot 
in  the  mid  line^  which  secretes  a  substance  which  sets  into 
the  form  of  thieads— the  so-called  «  byisus  **— hy  means  of 
which  the  animal  can  fix  itself.  Sometimes  this  gland  is 
found  in  the  young  and  not  in  the  adult  (Anodon,  Unio, 
Cyclaa).  In  some  Lamelfibranchs  (Pecton,  Spondylus, 
Flkolaa,  ICactrS)  Tellina,  Pectunculus^  Qaleomma,  kc.), 
•kthoa^  cephalic  eyes  are  always  absent^  special  eyes 
•re  developed  on  the  free  margin  of  the  mantle-skirt, 
apparently  by  the  modification  of  tentacles  which  are 
commonly  found  there  (fig.  145).  The  existence  of  pores 
in  the  foot  and  elsewhere  in  Lamellibranchia  by  which  liquid 
can  paM  into  and  out  of  the  vascular  system,  although 
aaserted  as  in  the  ease  of  other  MoUusca,  appears  to  be 
impiobaUe^  It  has  yet  to  be  shown  by  satisfactory  micro- . 
■oopic  sections  that  the  supposed  pores  are  anything  but 
epidermal  glands. 

The  Lamellibranchia  live  chiefly  in  fbe  sea,  some  in 
freah  waters.  A  very  few  have  the  power  of  swimming  by 
opening  and  shutting  the  vtdves  of  the  shell  (Pecten,  Lima); 
most  can  slowly  crawl  or  rapidly  burrow;  others  are,  when 
adult,  permanently  fixed  to  stones  or  rocks  either  by  the 
shell  or  the  byssus.  In  development  some  Lamellibranchia 
paas  through  a  U'}^*  Mwimming  trochoephere  stage  with  pr»- 
onl  ciliated  band ;  other  fresh-water  forms  which  cany  the 
young  in  brood-poaches  formed  by  the  ctenidia  have  sup- 
pressed this  larval  phase. 

The  following  dasofication  and  enumeration  of  gbuera 
are  based  primarily  upon  the  characters  of  the  addu9tor 
muscles.  The  Heteromya  and  Konomya  must  be  conceived 
of  as  derived  from  forms  resembling  such  Gastropodous 
Isomya  as  Kneula  and  Trigonia,  which  undoubtedly  are 
the  nearest  living  representatives  of  the  ancestral  lipo- 
oephala^  and  bring  us  nearest  to  the  other  branch  of  the 
KoUusca,  the  Glossophora. 

Ord«r  1.— Isomya. 
Chandtr.^AsiUhai  end  postarior  sddnotor  mnsebs  of  apfiffoii- 
natdy  sqasl  dm. 

flab-eidff  -L^IiUtpr^pania. 

Ckaradtn.  — MsTgJnd  sttMhniMit  of  the  mantl*  to  the  AnXL  not 
Inflaetad  to  finm  a  rinns :  riphons  not  dtveloped  in  soms^  jnsnit 
insBOrt. 

yymlly  1.      jfrOBflHI- 

CtaDMm:  Area,  L.  (fie.  ItS);  OuaOlma,  Lsm.  iP^eimu^aua,  Lam. ; 

LImtptit,  8sMi;  Nueula,  Urn.  (flg.  184)|  fsoana,  Mttnitw; 

Uia,  Beha.;  roktia,  MdIL  ;  SoltmeUa,  Sssirby,  kc 
Fsinfly  l.-^Trigimiacta. 

Otntra:  Trigonia,  Bmgi  ;  Axinu^^  9qw.  \  L^frc^htn^  Oonnd, 


Fftiuily  Z.—Unioneteea. 
U^nora :  UhIo,  RcU.  ;  Cattalia,  Lam.  ;  Anodon,  Car.  (figf.  12^ 
tc) ;  Iridiwt.  Lam.  ;  Afvetlcpu*,  d'Orb..  Ice 
Family  4. — Luelnaetn, 
Oonora :    Lueina,   Brag.  ;   Corbi*^   Car.  -,   Viplodonfa.   Brotrn ; 
Kellia,  Turton ;  IfoutaciOa,  Turton  ;  Lq)ton,  Turton  ;  GnU- 
oiiifiiff,  Turton  ;  AdarU,  Sow.  :  CruanUlln,  Lam.  :  Ctrdinia, 
Ag.  ;  Cardita,  Brug.,  kc 
Family  5. — Cyprinaeea. 
Genera :  Tridaena,  Da  C.  ;  Chama.  L.  ;  Dfmya,  Boo.  ;  Dienvt, 
Lk.  ;  laocardia.  Lam.  ;  Mjvpopodium.  Sow.  ;  Cardium,  L.  : 
CoHriculOf  Meg. :  Cyren^i,  Lk. ;  Cydas,  Bnig.  (fig.  14tf) ;  FisH- 
turn,  Pfr.  (figa.  148-153) ;  Oyprinet,  Lara.,  kc 

Sub-order  2.SinupaUia. 
Chatxtdcn, — Marginal  attachment  of  the  mantle  to  the  shell  in- 
floctod  ao  aa  to  form  a  ainna  into  which  the  pallLil  siphona  can  be 
«-ith(lravn  ;  aiphoua  alwaya  pre^nt  and  liri>eb 
Family  6. — Vmtraeea. 
Genera :  Oyprioardin,    Lam.  ;  Tapa.   AIcgL  ;   VycHna,   Deah.  : 
Cythena,  Lam.  (fig*.  125,  kc.) ;  Ckiont,  MegL  ;  Vcniu^  L.  : 
Lueinojm9f  F.  H.  :  Sanyuinoiana,  Lam.  ;  PtamtMhUt,  Laqu 
(fig.   180) ;    TMina^   I*  ;  Donax,  I*  ;    Scr<ibieularia,  Schu.  ; 
Cuminaia^  Sow. ;  Bangia,  DamL  ;  Maetra,  Ia  (fig.  140) ;  Trigo- 
fulla,  Da  C  ;  Faganaia,  Gr.  ;  Lutraria,  Lam. 
Family  l.^UyaeecL 
Genera :  Ifyoehama,   Stb.  ;  ChamoalMti,  Boii ;  Pandora.  Sol  ; 
Thraeia,  Leach  ;  ThstU,  Sow.  ;  Pkoladomya,  Sow.  ;  Corbula, 
Brag  ;  J/yo,  Lam.  ;  Saxicava,  Fleur :  Panopma,  Ad. ;  Qlyei- 
nwr%4,  Um.  ;  Siliqua,  AlhU:,  ka.  ;  86Un,  L. 
Family  ^.-^PMadacecu 
Genen:  Clavagtlla,  Lam.  ;  AtperyQlum,  Lam.  (figa.  128,  129); 
Mumphrayia,  Gr.  ;  PMtu,  L  ;  Phoiadidea,  Turt ;  Teredo,  L. ; 
Teredina,  Lam.  ;  Fureella,  Oken,  ke. 

Order  2.— Heteromya. 
Cftaraet^raL— Anterior  adductor  (pallial  adductor)  much  amaHer 
than  the  poaterior  adductor  (pedal  adductor) ;  aiphons  rarely  present 
Family  L—Jfy<aa0ML  ^  ^       „     « 

Oeneim:  MytUue^L.  (fig.  188);irerfWa,  Urn.;  Orenelki,  hroim ; 
IMModomue,  Cuv. ;  >v<M«a,  'Ben.  (fig.  18«) ;  Jtodiolarca, 
Gr.,  fcc. 
Family  Z—MuJUriaeea. 
Geneiat  Aetheria,  Lam. ;  IfuIUria,  Tit. 
Ordar  8.— Monomya. 
C9UinM(»«— Anterior  addoetot  ahaent  in  tha  sdult;  siphona 
never  developed. 

Family  l.-^AvimlaeeeL  ,      ^      „  ..        ,  , 

Qenerm:  Cardiola,  Brdp  ;  Atricula,  KL ;  UatUus,  Lam. ;  Ino- 
eeramue.  Sow. ;  Crenaiula,  Lam. ;  Perna,  Brug.,  tc. 
Family  2.— Oa^nMM.  »,.    ,  , 

GMierm:  Oetrea,  L  (fig.  «);  ^faomui,  L.;  Spondylus,  L.;  PJtcaiula, 
Lam.  ;  FuUelta,  Lam. ;  Lima,  Brag. ;  Pectem,  L.  ;  ifittni^ 
Dfr.,  fcc. 
Further  JUmarks  on  ths  LameUtbranehia,—rht  lAraeUi- 
brandua  are  the  only  members  of  the  lipocephalouib  brand 
of  itoUusca  existing  at  the  present  day;  and  wb  must 
suppose  that,  whilst  on  the  one  hand  the  earliest  Qlossc*- 
phorous  forms  were  developing  from  the  archi-MoUusca  by 
the  ehiboration  of  the  buccal  apparatus,  the  biyalved  sessile 
Lamellibranchs  were  developing  in  another  direction  from 
univalve  cephalophorous  ancestors.  The  large  bilobed 
mantle-flap  with  its  pair  of  shells  covering  in  the  whole 
animal,  the  current-producing  lai^gely-exp&nded  ctenidia, 
and  the  reduced  cephalic  region  are  characters  which  go 
hand  in  hand,  and  were  simultaneously  acquired,  each  being 
related  to  the  development  of  the  others.  Unless  the 
"  crystalline  style "  of  Lamellibranchs  is  to  be  considered 
as  the  rudiment  of  the  ''radular  sac "  of  Qlossophora,  as 
suggested  l^  Balfour,  there  is  no  mdication  whatever  that 
the  ancestors  of  the  Lamellibraachia  had  acquired  a  repre- 
sentative of  the  bucosl  apparatus— eo  hjgfaly  developed  in 
01ossophor»--befafe  diverging  from  the  archi-MoUusoa ; 
that  is  to  ny,  the  common  ancestors  of  the  two  great 
iMunches  of  MoUnsoa  presented  the  distinctive  character 
of  neither  branch — they  had  not  an  aborted  cephalic  regicm, 
and  they  had  not  a  lingual  ribbon. 

As  an  example  of  this  organisation  of  a  Lamellibranch, 
we  shall  review  the  structure  of  the  Common  Pond-Kussel 
(Anodonfa  c^yiMa),  comparing  it8  structurewith  those  of 
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Other  Lamellibranchia.  The  Swan  Muasel  has  niperficially 
a  perfectly-developed  bilateral  syinmetiy.  The  left  side  of 
ihe  animal  is  seen  as  when  removed  from'  its  shell  in  fig. 
124,(1).  The  valves  of  the  shell  havie  been  removed  by 
sevenng  their  adhesions  to  the  muscular  aren  hy.i,  h,  I,  m,  «. 


Flo.  ISi.— DUgnms  of  Um  •xt«rnal  form  and  anatomy  of  Anodonta  ey^«a,  th« 
Pond-Mosael ;  hi  all  tha  fl^nre:  the  animal  ii  M«n  from  the  laft  aide,  th& 


thepallial  Una  of 
jr,  apertni*  of  the  left 


j  expanded  and  leaning  from  between,  the 
gaping  ihelli.  *  (3)  The  loft  mantle-flap  reflooted  npwarda  ao  aa  to  expose  the 
aiaee  of  the  body.  (A)  Diasrammatlo  lootion  of  Anodon  to  show  the  conne  of 
the  alimentary  canal.  (5)  The  two  gill-  plates  of  the  left  side  reflected  upwards 
so  as  to  etpose  the  flssore  between  foot  and  gill  where  the  probe  g  passes. 
(6)  Diagram  to  show  the  positions  of  the  nenre-gangUa,  heart,  and  nephridla. 
Letters  in  all  the  figures  as  follows :— a,  eentro-dorsal  area ;  b,  margin  of 
the  left  mantle-flap ;  e^  margin  of  the  right  mantle-flap ;  d,  ereorrent  sijSional 
notch  of  the  mantle  margin;  e,  incnrrent  aiphonal  notch  of  the  mantle 
margin  ;./  foot ;  g,  probe  passed  into  the  superior  dirision  of  the  sub-pallial 
chamber  throng  the  exeorrent  siphonal  notch,  and  issuing  by  the  nde  of 
the  foot  Into  the  inferior  diTislon  of  the  sub-pallial  chamber ;  k,  anterior 
fpalUal)  adductor  muscle  of  the  shells ;  i,  anterior  retractor  muscle  of  the 
foot ;  k,  protractor  muscle  of  the  foot ;  I,  posterior  (pedal)  adductor  muscle 
of  the  shells ;  w^  poeterior  retractor  muscle  of  the  foot ;  «,  anterior  labial 
tentacle ;  o,  posterior  labUl  tentacle ;  p,  base-line  of  origin  of  the  reflectec 
mantle-flap  from  the  side  of  the  body ;  q,  left  external  gfll-plate ;  r,  left  in- 
ternal  rill-plate;  rr,  inner  lamelU  of  the  right  fainer  gill-plate ;  rg,  right  outer 
glU-plate ;  t,  line  of  concreecence  of  the  outer  lameUa  of  the  left  outer  giU- 
plate  Witt  the  loft  mantle.fl«p ;  (,  palllal  tentadea ;  %,  the  thickened  mus- 
cular pallial  margin  which  adheres  to  the  shell  and 

the  left  side :  v,  that  of  the  right  side ;  w,  the  mouti 

organ  of  Bqjanus  (nephridium^  exposed  by  cutting  the  attachment  of  the 
toner  lamdla  of  the  inner  rill-plate :  g,  aperture  of  l£e  genital  duct ;  i,  flasure 
*?\T*^  5**?^  ^^n  r*  ^^^  iwiolla  of  the  Inner  glU-plate  and  the  side 
°'v^'S*^  through  which  ^0  probe  g  passes  into  Qie  upplsr  dirision  of  the 
??h?iK.,?S^\ftw^*i?i*'_^'^<^^^*^«!?  ^.  *^«  *an«  lameUa  of  the  right 

1  by  I 
,^ 

— '  ~">f  on  tLa  wa&  of  the'atomaeh :  iJl. 

stoma<Jh :  aZ,  rectum  tnTersins  the  yentride  of  the  heart  •  wH  ■^?"^-'  "^ 

aa,  slandular  portion  of  the  left  nephridinm :  wl  vantrlola  oTt 

ape^urebjr.wMch  the  loft  auricle  •  *^        -     '  ^  ▼«»«hm^  «  , 

tfon  of  the  loft  nephridinm ;  as,  i 

uw  Kwnuuiar  BaC  Ol  lap  len  no, ____ ,  .„,  vv««  ■■■mini  acvu  HIV  Kiauauiar 

pors  «;  010,  left  eerefaro-pleuro-Tlaoeral  nngUon;  «;  left  »««h«i  — ^^h^T. 
ay,  left  otocyst ;  as,  left  oUMstory  ganjdlon  (parteto-apUioLiiortC^oa^ 
tha  pericardium  separating  that  spaoafrom  "^ r.rrA""*'' »  r?*  "^"^  .*« 

The  free  edge  of  the  left  half  of  the  mantle^irt  h  is  Tepre- 
sented  as  a  little  contracted  in  order  to  show  the  exactly  simi- 
lar free  edge  of  the  right  half  of  the  mantle-skirt  c  These 
edges  are  not  attached  to,  although  they  touch,  one  another; 
each  flap  (right  or  left)  can  be  freely  thrown  back  in  the  way 
which  has  been  carried  out  in  fig.  124,  (3)  for  that  of  the 
left  side.  This  is  not  always  the  case  with  Laniellibianchs  * 
there  is  in  the  group  a  tendency  for  the  corresponding 
edges  of  the  mantle-i&irt  to  fuse  together  by  ooncreecenoe^ 


-«.^4-«««.  .^i.«» ,  w^  uu«  v<  wocreeoenoe  or  cne  mner  lameua  or  the  right 
inner  gill-plate  with  the  inner  lamella  of  the  left  inner  gfU-pUte :  o6.  ae.  od. 
ttree  pit-fik.  depraerion.  In  the  median  line  of  tha  foSt  aSiTpi^d  i^^ 
writers  to  U  pores  admitting  water  into  the  Taseular  •yatemTaT  UA 


a,  pericardin: 


and  so  to  form  a  more  or  less  completely  cloaed  bag,  y  'q 
the  Scaphopoda  (Dentalium).  In  this  way  the  ootdei 
d,  e  of  the  hinder  part  of  the  mantl«}-skirt  of  Anodon  sieia 
the  Siphonate  forms  converted  into  two  separate  hoka,  tks 
edges  of  the  mantle  being  elsewhere  fused  together  ak^ 
this  hinder  margin.  Further  than  this,  the  part  of  tb 
mantie-skirt  bounding  the  two  holes  is  frequently  drairicc 
80  as  to  form  a  pair  of  tubes  which  project  from  the  ihell(%. 
1  SiOy  141).  In  such  Lamellibrandis  as  the  oysters,  scalkpi, 
and  many  others  which  have  the  edges  of  Uie  mantle-ibn 
quite  free,  there  are  numerous  tentacles  upon  those  ed^ 
In  Anodon  these  pallial  tentacles  are  confined  to  a  snsH  k% 
surrounding  the  inferior  siphonal  notch  (fig.  124,  (3),  t\ 

The  eentro-dorsal  point  a  of  the  animal  of  Anodoea 
(fig.  124,  (1))  is  called  the  umbonal  area  ;  the  great  snteiz 
muscular  surface  h  is  that  of  the  anterior  adductor  Quads. 
the  posterior  similar  surface  »  is  that  of  the  pottezu 
adductor  muscle ;  the  long  line  of  attachment  «  is  oc 
simple  "  pallial  muscle," — a  thickened  ridge  which  is  tas. 
to  run  parallel  to  the  margin  of  the  mantle-ekiit  in  tb 
Lamellibranch.  In  some  of  the  Siphonate  Isomyi,  viin 
are  hence  termed  "  Sinupallia,"  the  pallial  muscle  ii  m 
simple  but  deeply  incurved  at  the  posterior  region  to  u  fe 
allow  of  the  large  pallial  siphonsL  being  retracted  withia  Ha 
sheU  or  expanded  at  will  (fig.  127,  and  figs.  140,  141> 

It  is  the  approximate  equality 
in  the  size  pf  the  anterior  and 
posterior  adductor  muscles  which 
has  led  to  the  name  Isoyma  for 
the  group  to  which  Anodon  hty 
longs.  The  hinder  adductor 
muscle  may  be  considered  as  re- 
presenting morphologically  the 
transverse  fibres  of  Uie  root  of 
the  foot  of  Nalitilus  by  which  it  ' 
adheres  to  its  shell  (fig.  91,  k\  the 
annular  muscular  area  of  Patella 
(fig.  27,c),  and  the  columella  muscle 
of  the  Gastropods  generally.  It 
is  always  large  in  Lamellibranchs^ 
\vLt  the  anterior  adductor  may 
be   very  small   (Heteromya),   or '»*  3*'-r^,<t5^  *^:^ 

,         .''     ,.        xu       -    ^r  \       of  the  sheUof  CythBm(«i 

absent     altogether    (Monomya).    the  sinapaiuato  laomyi^  »■ 
The  anterior  adductor  muscle  is    ^^«'^-9<^ 
in  front  of  the  mouth  and  alimentary  tract  altogste 
and  must  be  regarded  as  a  special  and  peculiar  dei^ 
lopment  of  the  median  anterior  part  of  the  mantk-fc 


hgitme^ 


***W, 


er  infer  t^^ ' 


Fio.  laa— M^t  TalTifr  of  tha  MM  ahan  ft«m  Iht  ODte  tea 

in  Heteromya  and   Isomya..     Amongst  those  l^ia^ 
branchs  which  have  only  a  posterior  adductor  (MonooTii 
remarkable  that  the  oyster  has  been  foimd  (It^ 


it  is 


Huxley)  to  possess,  when  the  yoikag  ahellt  and  wm^ 
first  develop,  a  well-marked  anterior  adductor  as  well  ass 
poeterior  one«    Acoordiogly  there  is  ground  for  aapgoai 
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th&t  tHe  MonomTA  liare  been  developed;  from  laomya- 
Hke  ancestors,  and  ItaVe  lost  hj  atrophj  their  apterior 
adductor.  The  tingle. addoctor^jniiflcle  o^  the  Honomja 
is  separated  by  a  ^..^nnnt 

difference  of  fibre 
into  iwQ  portions, 
bat  neither  of  these 
can  be  regarded  as 
possibly  represent 
ing  the  anterior 
addoctor  of  the 
other  Lamelli- 
branehs.  One  of 
these  portions  is 
more  ligamentous^ 
and  senres.  to  keep 
the  two  shells  con- 
stantly attached  to 

one  another,  whilst  l^n*  Itr.— LafI ytly  of  Ummim  AqB  from th*  faUMT 

the  more  fleshy  por-  *^  (fig*  i»,  itMir  &«  ow«.) 

tion  senres  to  close  the  shell  rapidly  whenit  has  been  gaping. 
In  zemoving  the  Talves  of  the  shell  from  an  Anodon,  it 
is  neoessazy  zx>t  only  to  out  through  the  mnseolar  attaph- 
mentft  of  the  body-wall  to  the  shell  bat  to  serer  also  a 
strong  elastiD  ligament^  or  spting  resembUng  india-rnbber, 
joining  the  two  shells  aboot  the  ombonal.area.  The  shell 
of  Anodon  does  not  present  these  parts  in  the  most  strongly 
marked  condition,  and  accordingly  our  figures  (figs.  125, 
126,  127)  represent  the  Talves  of  the  Sinupalliate  genus 
Pytherea.  The  corresponding  i>arts  are  recognizable  in 
Anodon.  Beferring  to  the  figures  (125,  126)  for  an  ex- 
planation of  terms  applicable  to  the  parts  of  the  ralTe  and 
the  markings  on  Its- inner  surface r-^.eorresponding  to  the 
muscular  area  which  wehare .already  noted  on  the  surface 
of  the  animal's  body — ^we  must  specially,  note  here  the  posi- 
tion of  that  denticulated  thickening  of  the  dorsal  margin 
of  the  Talye  which  is  called  the  hinge  (fig.  127).  By  this 
hinge  one  valve  is  closely  fitted  to  the  other.  Below  this 
hinge  each  shell  becomes  ooncav^  jabove  it  each  shell  rises  a 
little  to  form  the  umbo,  and  it  is  into  this  ridge-Hke  upgrowth 
of  each  valve  that,  the  elastic  ligament  or  spring  is  fixed  (fig. 
127).  As  shown  in  the  diagram  (fi^. 
127*)  representing  a  transverse  sec- 
tion of  the  .two  valves  of  a  lAmelli- 
branch,.  the  twQ  shells  form  a  double 
lever,  of  which  the  toothed-hinged  is 
the  fulcrum.  The  adductor  muscles 
placed  in  the  concavity  6f  the  shells 
act  upon  th^  long  arms  of  the  lever 
at  a  mechanical  advantage ;  their  con- 
traction keeps  the  shells  shut,  and 
stretches  the  ligament  or  -  spring  -A. 
On  the  other  hand,  the  ligament  h 
acts  upon  the  short  arm  formed  by 
the  umbonal  ridge  of  the  shells ;  when- 
ever the  adductors  relax,  the  elastic 
substance  of  the  ligament'  contracts, 
and  the  shells,  gape  It  is  oii  this 
account  that  the  valves  of  a  dead  La- 
mellibranch  always  gape ;  the  elastic 
ligament  is  no  longer  counteracted  by 
the  effort  of  the  adductors.  The  state 
of  closure  of  the  valves  of  the  shell  is 
not,  therefore,  one-  of  rest ;  when  it  u 
at  rest — that  is,  when  there  is-  no 
muscular  effort — the  valves  of  a  Lamellibranch  are  slightly 
gaping,  and  are  closed  by  the  action  of  the  adductors  when 
the  animal  is  disturbed  The  ligament  is  simple  in  Anodon ; 
in  many  Lamellibranchs  it  is  separated  into  two  layers,  an 
puler  and  an  inner  (thicker  and  denser).   That  the  condition 


ttOB  of  •  LMIMlUlmBOh'S 

■htUa,  UffAinMit,  and  ad* 
dnetor  mnaela.  a,  k,  right 
and  Un  ralTM  of  Iha 
aholl ;  t,  d,  tho  wnbonaa 
or  ahorl  atnia  of  ttie  lorer ; 
«,/  tho  long  anna  of  Uie 
laver ;  f  ,  the  hinge ;  &,  ttio 
ligamrat  *  i,  tha  addootor 
moaola. 


of  gaping,  of  the  shell-valves  is  essential  to  the  life  of  the 
Lamellibranch  appears  from  the  fact  that  food  to  nourish 
i%,  water  to  aerate  its  blood,  and  spermatozoa  to  fertilize 
its  eggs,  are -all  introduced  into  this  gaping  chamber  by 
currents  of  water,  which  are  set  going  by  the  hij^y- 
developixl  ctenidia.  The  current  of  water  enters  intQ.the 
sub-pallial' space  at  the  spot  marked  «  in  fig.  124,  (l\ 
and,  after  passing  as  far  forward  as  the  mouth  v  in,  fig.  124, 
(5),  takes  an. outward  coucse  and  leaves  the  sub-pallial 
space  by  the  upper  notch  cL  These  notches  are  known 
in  Anodon  as  the  afferent  and  efferent  siphonal  notches 
respectively,  and  correspond  to  the  long  tube-like  afferent 
inferior  and  efferent  superior  "  uphons "  formed  by  the 
mantle  in  many  other  Lamellibranchs  (fig.  130). 

"Whilst  the  valves  of  the  shell  are  equal  in  Anodon  ure 
find  in  many  Lamellibranchs  (Ostrtea,  Chiama,  Corbula,  Ac) 
one  valve  larger,  and  the  other  smaller,  and  sometimes  fla^ 
■whilst  the  larger  shell  may  be  fixed  to  rock  or  to  stones 
(Ostnea,  Ac),  A  further  variation  consists  in  the  develop- 
ment of  additional  shelly  plates  upon  the  dorsal  line  be^ 
tween  the  two  large  valves  (Fholadidse).  In  Fholat  dadylui 
we  find  a  pair  of  umbonal  plates,  a  dors-umbonal  plate  and 
a  dorsal  plate.  It  is  to  be  remembered  that  the  whole  of  the 
cuticular  hard  product  produced  on  the  dorsal  surface  and 
on  the  mantle-fiaps  is  to  be  regarded  as  the  **  shell,"  of 
which  a  median  band-like  area,  the  ligament,  usoaDy  remiwiB 
uncalcified,  so  as  to  result  in  the  production  of  two.  valves 
united  by  the  elastic  ligament  But  the  shelly  substance 
does  not  al'vays  in  .boring  forms  adhere  to  this  form  after 
its  first  growtL  In.  Aspergillum  tl^e  whole  of  the  tubular 
mantle  area  secretes  a  continuous  shelly 
tube,  although  in  the  young  condition  two 
valves  were  present  These  are  seen  ^fiff. 
129)  set  in  the  firm  substance  of  the  adult 
tubular  shell,  which  has  even  replaced  the 
ligament,  so  that  the  tube  is  complete.  ^  In 
Teredo  a  similar  tube  is  formed  as  the  animal 
elongates  (boring  in  wood),  the  original  shell- 
valves  not  adhering  to  it  but  remaining  mov- 
able- and  provided  with  a  special  muscular 
apparatus  in  place  of  a  ligament 

Let  us  now  examine  tiie  organs  which  lie 
beneath  the  mantle-skirt  of  Anodon,  and  are 
bathed  by  the  current  of  water  which  cir- 


Fi«;  128. 


Fia  l«.-fihan  of  Atptrgaiwm  9aM*1J^n  (f^^J^} 
tmbeddad  In  a  oontbaona  oaldfloatlon  of  tnbolar  form  (from  Ow«n> 


^ig.  129. 
'ahoVtha  original  ralraa  a,  now 


culatee  through  it  This  can  be  done  by  lifting  up  and 
throwing  back  the  left  half  of  the  mantle^Jd^t  as  is  re-, 
presented  in  fig.  124,  (3).  We  thus  expose  the  nlough- 
Uke  foot  (/),  the  two  left  labial  tentacles,  and  the  two 
left  gill-plates  or  left  ctem'dium.  In  fig.  124,  (5^  one  of 
the  labial  tentacles  n  u  also  thrown  back  so  as  to  shov 
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the  moatli  v,  and  the  two  left  gill-rplates  are.ieflected 
•0  M  to  show  the  gill-plates  of  the  right  nde  (rr,  rq)  pro- 
jecting behind  the  foot,  the  inner  or  median  plate'^f  each 
aide  being  united  bj  concrescence  to  its  feUow  of  the 
'opposite  nide  along  a  continuous  line  (oa).  The  left  inner 
gill-plate  is  also  snipped  so  as  to  show  the  sabjacent  orifices 
of  the  left  nephridinm  x,  and  of  the  genital  gland  (testis  or 
OTary)  y.  The  foot  thus,  ezpoeed  in  Anodon  is  a  simple 
muscular  tongue-like  organ.  It  can  be  protruded  between 
the  flaps  of  the  manUe  (fig.  124,  (1),  (2))  so  as  to  issue 
from  the  shelly  and  hj  its  Action  the  Anodon  can  slowly 
crawl,  or  burrow  in  soft  mud  or  sand.  It  has  been  sup- 
posed that  water  is  taken  into  the  blood-Tessels  of  the 
Anodon  through  pores  in  the  foot,  and  in  spite  of  opposi- 
tion this  Tiew  is  still  maintained  (Qriesbach,  47).  In  tg, 
134,  (2)  the  letters  abfOefOd,  point  to  three  pit-like  depres- 
ipkms,  supposed  by  Griesbach  to  be  pores  leading-into  the 
Jtlood-system.  According  to  Garri^re  (48)  these,  pits  are 
nothing  but  irregularities  of  the  surface;  in  some  cases 
they  are  the  entrances  to  ramified  glands.  Other  Lamelli- 
bnnchs  may  have  a  larger  foot  relatirely  than  has  Anodon. 
In  Area  it  has  a  sole-like  surfaee.  In  Area  too  and.many 
others  it  carries  a  byssus-forming  gland  Imd  a  byssus- 
eementing  gland.  In  the  Cockles^  in  Gardium,  and  in 
Ttigonia,  it  is  capable  of  a  sudden  stroke^  whidi  causes 
the  aninial  to  jump  when  dut  o£  the  water,  in  the  latter 


JM  JMO.'^FmmmibiaJlortdUt  rigbt  rfl^  diowinc  •xpandtd  foot  t,tadi 
•IphQiu  (from  Own), 

g«iua  to  a  height  of  four  feet  In  Mytilus  the  foot  is 
reduoed  to  little  more  than  a  tubercle  carrying  the  aper* 
tures  of  these  glands.  In  the  Oyster  it  is  absent  alto- 
gether. 

The  labial  tentacles  of  Anodon  («» o  in  fig.  124,  (5),  (5)  ) 
are   highly   vascular  ^ 

flat  processes  richly 
supplied  with  nerves. 
The  left  anterior  ten- 
tacle (seen  in  the 
figure)  is  joined  at 
its  base  in  front  of 
the  mouth  (w)  to  the 
right  anterior  ten- 
tacle, and  similarly 
the  left  (o)  and  right 
posterior  tentacles 
are  joined  behind  the 
mouth.  Those  of 
Area  (f,ibin  fig.  132) 
show  this  relation  to 
the  mouth  (a).  These 
organs  are  cnaracter- 
istic  of  all  Lamelli- 
branchs;  they  do  not 
vary  except  in  size, 
being  sometimes 
drawn  out  to 
streamer-like  dimen- 
sions. Their  appear- 
ance and  position  suggest  that  they  are  in  some  way 
related  morphologically  to  the  gill-plates,  the  anterior 
Ubial  tentacle  being  i^  Qontin\Mtiou  Qf  th^  Quter  gjUl-plate,, 


'  Fia  ISL-^DiMTOi  oT  A  Ttov  fron  th«  l«ft  dda  oT 
tufcfAw 


l.ptnniM 


th«  anlaud  oi  Antdmtia  «ygii«a,  from  vUeh  th* 
mutlA-tklitt  ttM  tabiiil  toptaeUa,  ud  tlM  (01. 
flUm«nto  hAT«  ban  wtlrdj  ronorad  ao  u  to. 
■how  (h«  relattou  of  th«  Mda  oftho  gffl- 
or  etohldU  ff,  k.  c,  ontio-dorMl  tarn ; 
rior  addnotor  mueU;  •»  postarlor  addiiMor 
■luelc;  d,  Bovth;  «:uins;/,  foot ; f,  frM  por- 
tion of  tb«  uis  of  Uft  etonidlim;  k»  udt  of 
right  etMUdlam:  k,  portkm  of  1k«  udt  of  th« 
kh  ot«nldiiim  which  to  taMd  with  th«  1mm  of 
th«  toot,  th«  two  dottod  llBM  liidlmtlnc  the 
orlgliu  of  th«  two  rows  of  gfll-Slaa«ats ;  oi*  line 
of  orlgla  of  the  nnterlor  tobtel  tantaelej  «,  ne* 
phridtol  Apertore;  «,  nnltal  npertore;  r,  line 
of  origin  of  the  poeterlor  UhUl  toitnele.    (Ori- 

giwr 


and  the  posterior  a  continuation  of  the-inner  gil^Jik 
There  is  no  emlnryological  evidence  to  support  this  nf- 
gested  connexion,  atad,  as  trill  appear  immediatelj,  tb 
history  of  the  gill-plates  in  various  forms  of  Libm£^ 
branchs  does  not  directly  favour  it  Tet  it  is  very  pro^ 
able  that  the  labial  tentacles  and  gill -plates  are  ood 
fications  of  a  double  horseshoe -shaped  area  of  dliasK 
fiUmentons  processes  which  existed  in  anceetral  Moflcsc 
much  as  in  Phoronis  and  the  Polyzoa,  and  is  to  be  oc 
pared  with  the  continuous  pr»-  and  poist-oral  ciliated  U:: 
of  the  Echinid  larva  Pluteus  and  of  Tomaria  (49). 

The  gill-plates  have  a  structure  very  different  irom  tk 
of  the  labial  tentacles,  and  one  which  in  Anodon  is  mp 
larly  complicated  as  compared  with  the  condition  prtK^ 
by  these  organs  in  some  other  Lamellibranchs,  and  rz 
what  must- have  been  their  original  condition  in  the  &&» 
tors  of  the  whole  series  of  living  Lamellibranchia.  7k 
phenomenon  of  "  concrescence  "  which  we  have  alreadjk 
to  note  as  showing  itself  so  importantly  in  regard  to  1< 
free  edges  of  the  mantle-skirt  and  the  formation  d  a 
siphons,  is  what,  above  all  things,  has  complicated  *.> 
structure  of  the  .liamellibranch  ctenidium.  Our  prescr 
knowledge  of  the  interesting  series  of  modifioations  thnr^: 
which  the  LameUibranch  g£U-plates  have  developed  to  ^ 
most  complicated  form  is  due  to  R.  Holman  Peck  i^' 
and  to  Mitsukuri  (51).  The  KoUuscan  clenidium  is  tp 
cally,  as  shown  in  fig.  2,  a  plume-like  i^^ 
ture,  consisting  of  a  vascular  axis,  on  az 
side  of  which  is  set  a  row  of  numeroa^ 
melfiform  or  fiUmentous  pnSeesseai  1^ 
processes  are  hollow,  and  receive  the  nsa 
blood  from,  and  return  it  again  aerated  b. 
the- hollow  axis,  in  which  an  afferent  asic 
efferent  blood-vesbel  may  be  differentia. 
In  (he  genus  KucuU  (fig.  134X  one  of  t^ 
•adf'eioamat  Arcacee,  we  have  an  example  of  a  Uael 
branch  retaining  this  plume-like  iormd  ^ 
In  other  Arcaces  (e.^.,  Ar^  and  Pectuncolos)  the  ka 
processes  which  are  set  on  the>  axis  of  the  ctenidium  tzt  u 
lamellie,  but  are  slightly-flattened,  very  long  tubes  or  i> 
low  filaments.  These  fila- 
ments are  so  fine  and  are 
set  so  closely  together 
that  they  appear  to-  form 
a  continuous  membrane 
until  examined  with  m 
lens.  The  microscope 
shows  that  the  neighbour^ 
ing  fiUments  are  held  to- 
gether by  patches  of  cilia, 
called  **  ciliated  junc- 
tions," which  interlock 
with  one  another  just  as 
two  brushes  may  be  made 
to  do.  In  fig.  133,  A  a 
portion  of  four  filaments 
of  a  ctenidium  of  the  Sea- 
Mussel  (Mytilus)  is  re|>re- 
sented,  having  precisely 
the  same  structure  as 
those  of  Area.  The  filar 
ments  of  the  gill  (cteni- 
dium) of  Mytilus  and 
Area    thus    form     two 

closely    set    rows    which     nddnetor;  <,  utMlor  InMeJ' 

depend  from  the  axis  of.  Sr;^JS?i?£?*iii!n;^- 
the  gill  hke  two  parallel  (OriginnL) 
plates.  Further,  their  structure  is  profoundly  modi&ec  :^ 
the  cunoua  audition  of  the  free  ends  of  the  d^>o^ 
filament^..  •Iheee  are  actually  reflected  at  a  sharp  %a^ 
Digitized  ^y ^^^^ 


Fia  131— View  from  the  rcntraKyi^'* 


peet  of  the  nnlBMl  of  wim  A'o«,  a>  i«* 
flApand^-flluneeto  harlag  beM  otfv 


c,  BKmth ;  tg  nnoe ;  c,  tnm  eptaaC;  a 
extremity  of  the  gill-«xis  or  eUwii* 
of  the  right  ekie ;  d.  do.  of  the  liS  ^ 
«,  /,  anterior  portlona  of  thee*  am  ^ 
\7  eoncnaoence  to  the  wnU  of  tte  »^' 
f,^ anterior  addoetor  mpsete;  K  f^ 
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dcmbM  on  thnmMKii  in  faet-Httd  ihiit  f om  an  adaitaoi^ 
row<rffikment8(iMfig.l3S,B).  Oonaeqiwntly,  each primi- 
tiv«  filament  has  a  daMending  and  an  aMending  ramnai  and 
iBrtead  of  eaeh  low  f wming  a  limple  p]ate»  the  plate  is 
donb^  conaiating  of  a  dewMuiing  and  an  aMending  lamella. 
Aa  the  azia  of  the  ctenidinm  lies  hj  the  aide  of  the  body, 
and  ia  Tery  freqnently  connate  with  the  body^as  aooften 
hu>pena  in  QnMr^podn  iJao^  we  find  it  conrenient  to  >p«ak 
of  the  two  plate-like  stractures  fonned  on  each  ctooidial 
axis  astiie  outer  and  the  inner  gill-plater;  eaeh  of  tfleee  is 


V  \: 


Tm.  ltS.-ni«MBte  flf  tlM  etMldtam  of  JTyMiM  «l«ll«(aftw  Holmia  PMkX 
▲.  ptftoffowlUib«ntoM«Dfromia«o«tvftMlaoffd«toahowth«elllattd 

,    taaetkNueJ.    B.  DtaffnaortlMmlMterftMorftdaftoeaaipktoaUuMBt 

vtik  dMMBdta«  nmoa  and  — owiilif  xmmwMidlaf  la  a  hook-lT 

ML. «~  the  tOiMta  Jnaetlou ;  II  jVmtw-ka«l]«rT«MtlM.    a 
■MttoB  of  »  fiammt  tekn  to  u  to  eat  MitlMr  a  allIsM  inellon  mc 
" ,  V>^  tlM  two 


W^ 


iBtar-luMlkr  jonottoo.  /.«^  frontal  opliaollui : . 
;    oriotaro-fhrntel  oplthtllaf o^  with  long  cQU ;  cA» 

oftboUuMBt;  iae.,  Uood  keana  tWTowd  ty  >  fcw  ptoeeMW  of  ooaatottTO 
'    ti«M  otili ;  ^e^  blood-oorpaMlo. 

composed  of  two  lamftlln,  an  outer  (the  reflected)  and  an 
sdaxial  in  the  case  of  the  outer  gill-plate^  and  an  adazial  and 
en  inner  (the  reflected)  in  the  case  of  the  inner  gill-plate. 
This  ia  the  condition  seen  in  Area  and  Kytilus,  the  so- 
called  plates  dividing  upon  the  slightest  touch  into  their 
constituent  filaments,  which  are  but  loosely  coigoined  by 
their  "ciliated  junctions."  Complications  follow  upon 
this  in  other  forms.  Even  in  Mytilus  and  iirca  a  con- 
nexion is  herf  and  there  formed  between  the  ascending 
and  descending  rami  of  a  filament  by  hollow  esrtensible 
outgrowths  called  ** interlamellar  junctions"  (ilj  in  B,  fig. 
133).  Kererthelees  the  filament  is  a  complete  tube  formed 
of  diitonous  substance  and  clothed  esrtemaUy  by  ciliated 
epithelium,  internally  by  endothelium  and  lacunar  tissue— 
a  form  of  connective  tissue — as  shown  in  fig.  133,  C. 
Now  let  us  suppose,  as  happens  in  the  genus  Dreissena — 
a  genus  not  hi  removed  from  Kytilus — ^that  the  ciliated 
inter-filamentar  junctions  (fig.  136)  give  place  to  solid 
permanent  inter-filamentar  junctions,*  so  that  the  filaments 
are  converted,  as  it  were,  into  a  trellis-work.  Then  let  us 
suppose  that  Uie  inter-lamellar  junctions  which  we  have 
already  noted  in  Mytilos  become  very  numerous,  large, 
and  irregular;  by  them  the  two  trellii-works  of  .filaments 
would  be  united  so  as  to  leav»  only  a  sponge-like  set 
of  apaoea  between  them.  Within  the  tiabecula  of  the 
mmg^mikk  blood  circuUtes,  and  between  the  tiabeeula 
tht  water  paitei^  having  entered  by  the  apertures  l^t 


in  the  trellia-work .  formed  vby  the  united  gill-filamenta 
(fig.  138,  a;  B).  •  Hie  larger,  the  intra-lameUar  spongy 


FMl  lS4.-8tnietaro  of  tb»  etoaldia  of  Niieiil*  (altar  MtralraiO.  ^ 
at.a    ^  SoetloB  aeroaa  ia*  aida  o^aetnldlui  wltha  oalror  plat 

^  aad  abortaBMl  SlaiiMato-«ttaeh«d.    f,' I,  k, «  an  pbeod  on  or  aaar 

iteuM  whloh  attaohw  tho  axis  of  tho  otaiildliim  to  tho  aldo  of  tho 
;  a.  I,  ftoo  «Eta«mItl«o  of  Um  platM  (fllaiiMBta):  d,  nld-Uao  of  tba 
ior  bordor ;  €,  mrtaeo  of  tho  plate ;  i;  Ita  upper  bordv;  k,  ddtonowa 
\  dllatad  blood-opooo :  is  flteoaa  tnet ;  0^  vpp«  Mood- 
da  ;  «,  lowtr  blood-Toaaal  of  tho  aida ;  $,  ohitoooaa  ftaBowork 
of  «hoaxla;<pLoaadtatho  Mao ;  if,  A  Um  alMif  whloh  1 
0  of  tho  plate  H  takM.  BL  Aniaal  of  a  nalo  Jfvoila  jhooIib,  Sot,  i 
whoa  tho  loft  TalTO  of  Iho  ahoU  aad  tho  left  half  of  th^  aaatlo^kirt 
awTod.  a.a.,  aateilor  addaetor  Boaelo ;  jko., 
«.«!.  Tlaooial  Biaaa;  /  fbol:  §,  gOl;  I,  UUi 
appoadago  of  tho  UUid  toataolo ;  aT^oo 
taeU :  «s  BMmhraao  aaapoadlaf  tho  afU 


lialacofthopUte; 

Miofthoa3da:i_  .      ...^ 

tho  erooieoetioa 
i,  Sot,  aa  aeoa 
04kirtaroia- 
poatertor  addnotor  maado; 
§,  gffl;  I,  kUal  toataole;  Lc,  Slaaieateae 
ko :  aT^ood-lflu  appeadage  of  ttie  taMal  tn- 
ipendtectho  gfU  aad  attaohod  to  the  body  aloaf  tho 
HoroBd  of  tho  gffl  (otealdlamX    a  Soetioa  aorooa 
panblo  with  fig.  ISt,  a    <.a.,  oater 
H  vwuvr ;  a^.,  »«Hv-Ji*oBtal  oplthellam ;  a,  opIthollBia  of 
gaBMal'aarteeo ;  r,  dOatod  hlood-opaoo ;  k,  ohitoaooa  Uaiag  (oomparo  AX 

growth  becomes,  the  more  do  the  original  gill-filaments 
lose  the  character  of  blood-holding  tubes  and  tend  to 
become  dense  elastic  rods  for  the  simple  purpose  of  sup- 
porting the  spongy  growth.  This  is  seen  Doth  in  the 
section  of  Dreusena  gUi  (fig.  136)  and  in  those  of  Anodon 
(fig.  137,  A,  B,^.  In  the  drawing  of  Dreissena  the 
individual  filaments  /,  /,  /  are  cut  across  in  one  lamella  at 
the  horizon  of  an  inter-filamentar  junction,  in  the  other 
(lower  in  the  figure)  at  a  pmnt  where  they  are  bee.  The 
chitonous  substance  eh  is  observed  to  be  greatly  thickened 
as  compared  with  what  it  is  in  fig.  133,  C,  tending  in 
fact  to  obliterate  altogether  the  lumen  of  tiie  filament. 
And  in  Anodon  (fig^  137,  C)  tlus  obliteration  is  effected.  In 
Anodon,  besides  t^g  thickened,  the  skeletal  substance  of 
the  filMnent  develops  a  speciaUy  dense  rod-like  body  on 
each  side  of  each  filament.  Although  the  structure  of  the 
ctenidium  is  thus  highly  complicated  in  Anodon,  it  is  yet 
more  so  in  some  of  the  Siphonate  genera  of  Lamellibrandis. 
The  filaments  take  on  a  secondary  grouping,  the  surface  of 
the  lamella  being  thrown  into  a  series  ot  half-cylindrical 
ridges^  each  consisting  of  ten  <Mr  twenty  filamenU;  a  filament 
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of  much  greater  strengih  and  thiclmeas  tlian  the  others  may 
be  placed  between  each  pair  of  groups. :.  In  Anodon,  as  in 


tm.  185.— Dtacnmt  ok  ntnsTMM  MJUona  of  a  Xiua^nnmieh  to  show  flu 
adhesion,  by  oooorMOODoe,  of  the  8lU-lAm«Il«  to  th«  maatle-lUiw,  to  ttM  footi 
and  to  one  aaothea.    ▲  ahoiva  two  oondltlona  with  fkve  giU-azls;  S^  eon- 

•  dltlon  at  foremott  raslon  in  Aaodon:  C;  hind  ngian  of  fbot  la  Aaodon;  D, 
nglonaltfxetherpostiBriortothelboilnABodoD.    a,  Tlaeenl  bum  ;  I,  Ibot 


9t  mantla  lUp ;  d,  axla  of  cOl  or  etanldlnm :  «,  adaxlal  lamalla  of  oat«r  gffl* 
plate ;  «r,  reflected  lameUa  of  outer  gUl-nlate ;  /  adaadal  lamella  at  tamer 
glU-plate ;  fr,  reOeoted  lamella  of  tamer  gfll-plate ;  «,  line  of  eonoreeoenoe  of 
{he  reflected  lamelln  of  the  two  tamer  jtUl-plates ;  ik,  reotam;  4k  aapra-htaBohlal 
■paoe  of  the  fab-palllal  chamber.    (OrlgiiiaL) 

many  other  Lamellibranchs,  the  ova  and  hatched  emhiyoe 
are  carried  for  a  tirn^  in  the  ctenidia  or  gill  apparatus,  and 
in  this  particular  case  the  space  between  the  two  lamell» 


Wta.  186.— I^aaereree  teotlon  of  the  outer  slll-pIate' of  DmaMiia  poIyMonAa- 
(after  Holman  Peck).  /,  oonetltoent  gUl-fllamente ;  /,  flbrooi  ■nb^pldermlo: 
iiasae ;  oh,  cbltonoai  sabetuoe  of  the  fllamenti ;  adi,  oella  related  to  the 
ehiUmooa  ftabstaaoe;  toe,  lacunar  tteme:  ptg^  pigment-oelli ;  (e,  ^^ 
-        -        V.  U^,  Wo 


oorpuioloe ; /e,  frontal  epithellnm  .  ,.,  ^-  , ^  . 

theUal  oella  with  long  cilia ;  Irj;  flbrooa,  poasibly  mnaonlar,  enbatanoa  of  the 


IW, 


t  rows  of  latero-fhmtal  ept- 


int<ir.fl^  ^mtmfMf  jn^LCuOna. 


fcmned  by  the  eells  which  tisrer  tEe^qpoogy  iiki«r40^ 
outgrowths. 

There  are  certain  other  pcnnts  in  the  mndififitinn  <rf  ik 
typical  ctenidium  which  must  be  noted  in  oider  to  iiad» 
stand  the  ctenidium  of  Anodon.  The  axis  ci  each  ctaii 
ium,  right  and  left^  starts  from  a  point  well  forwani  sa 
the  labial  tentacles,  but  it  is  at  £rst  only  a  ridge,  tod  kn 
not  project  as  a  free  cylindrical  axis  un^  the  \mA  par.  i 


iimininBMRiiinnnni 


WafmMmm 


of  the  outer  gill-plato  is  tibat  which  serves  to  receive  £he 
9va  (fig.  1 37,  A).    The  young  are  nourished  by  a'^substai^ce 


Pio.  187.— Traasrene  aeetiona  of  gUl-plalea  of  liiodoa  (after  Pack).  A.  ow 
gm-plate.  B.  Inner  clU-plate.  a  A  porttoa  of  B  mqn  hl^7  axp^ 
0.1,  oater  lameUa;.!.!  tamer  lam«aia;  «,  blood-Teaael :  jC  cmtittf*^ 
menta;  lac,  laennar  ttaane;  A,  ehltonooa  aabataaoa  of  me  flkaai  r 
ohltooooa  rod  embedded  in  the  aofter  aabataaoe  dL 

the  foot  is  reached.  This  is  difficult  to  see  at  all  n  A? 
don,  but  if  the  mantle-skirt  be  entirely  cleared  avij.  ir 
if  the  dependent  lamellje  which  spring  from  the  cten^ 
axis  be  carefully  cropped  away  so  as  to  leave  the  axis  :*j- 
intact,  we  obtain  the  form  shown  in  fig.  131,  whert;^ 
A  are  respectively  the  left  and  the  right  ctenidial  azer^ 
jecting  freely  beyond  the  body.  In  Area  this  can  be « 
with  far  less  trouble,  for  the  fiUments  are  more  mst'^ 
moved  than  are  the  consolidated  lamftTIm  formed  b :: 
filanienta '  of  Anodon,  and  in  Area  the  free  axet  d  ^ 
ctenidia  are  large  and  firm  in  texture  (fig.  132,  c^  <t}. 

If  we  were  to  make  a  vertical  section  aeroea  t^  ^ 
axis  of  a  Lamellibranch  which  had  the  axis  of  its  cteo::^ 
free  from. its  origin  onwarda^  we  should  find  such  t^- 
as  are  shown  in  the  diagram  fig.  135,  A:  The  gill  ii^ 
is  seen  lying  in  the  sub-pallial  chamber  between  tbi  :^ 
h  and  the  mantle  e.  Prom  it  \iepend  the  giU-filazoc  j  ' 
lamellg — formed  by  united  filaments— drawn  as  black !:» 
/.  On  the  left  side  these  lamelle  are  represented  » i^ 
ing  only  a  small  reflected  growth,  on  the  right  ait  '•> 
reflected  ramus  or  lameUa  is  complete  (/r  and  a-).  Ts 
actual  condition  in  Anodon  at  the  region  where  tk  U 
commence  anteriorly  lb  shown  in  fig.  135,  B.  Hm  u:}^ 
the  ctenidium  it  seen  to  be  adherent  to^  or  fused  hj !» 
crescence  with,  the  body-wall,  and  moreover  on  sack  st 
the  outer  lamella  of  the  outer  gill-plate  is  fused  to  » 
mantle,  whilst  the  inner  lamella  of  the  iniier  gill-pto' 
fused  to  the  foot «  If  we  pass  a  little  backwards  and  ti>> 
SAOther  s^tiQn  nwm  the  binder  margin  of  the  foo^vi 


LAllSLLXBimrOSZA.1 


MOLLUSCA 


691 


get  tHe  arrangement  ihown  diagrammaticaUy  in  fig.  135, 
Q  and  more  correctly  in  fiff.  142.  In  tluB  region  the  inner 
hinellA  of  the  inner  gill-piateB  are  no  longer  affixed  to  the 
foot    Baasing  -still  farther'  back  behind  the  foot»  we  find 


k;4^1]it«nial  mrfhMof  ia«lMMlla;iLTWML  B.  Dli 
from  th«  «vte>  laxMllA  of  tkt  ouUt  gffl-plate  aad  Mto 
Alu  rarfkM  tefUr  PMkX   /  ooiwtlta«it  AuBrnti ;  trf. 


Tia.  Isa-om-UBMlte  or  Aaodon  (kfUr  PMkX  A.  Frafmwt  of  Ih*  ooter 
luMlU  of  an  limtr  gUl-plate  torn  fttn  tht  eomiMtoa  laMr  laiii«lU»  tiM  rab- 
flUiBMitar  ttMCM  alM  pwtl j  e«l  avaj  round  Um  odrnt  m  u  to  «poM  tbo 
aiamontik  ^"^  tmwrerM  JoaetloiM  If,  and  ia«  **  wladowt"  kffc  in  tho  toUJoo- 
^..^... .  — ^„.^ . ioftMock 

^ ft  ia«  iatM^. 

/  ooiwtltaMii  duiBMito ;  lf|/^  IllmQs  iImih  of 
tlM  tnuwroTM  InUr-fllMBMiW  Joaetiou ;  «,  blood-TWMl ;  U/*  Intor-IoMUar 
Jnpctkm.  TheMriwoToral  liolwootbalMekoftlMUmoDaara  thovater- 
poroa  whioh  opm  batvaem  tha  fllaaanta  la  Imgular  xowi  aapanttad  hohmm- 
talljr  Iqr  tha  tranarana  iBtar^fllaaaatar  JiuMtiona* 

in  Anodon  the  condition  ihown  in  the  section  D,  fig.  135. 
The  axes  »  are  now  free;  the  outer  lameljbe'of  the  outer 
gili-plates  (er)  still  adhere  by  concrescence  to  the  mantle- 
skirt^  whilst  the.  inner  lamellas  of  the  inner  gill-plates  meet 
one   another    and         a  -g 

fose    by    concres-  ^^  "'^ 

cence  ^st  ^.  In 
the  lateral  riew  of 
the  animal  with 
reflected  mantle- 
skirt  and  gill- 
plates,  the  line  of 

concrescence  of  the  ^_  ,2!    .., ^      ^      *  -    •      ««^    ^ 

:—  .  1  -^  11  J  Fia  IW.—TraiiaTtraa  aaeUooa  of  il,  a  LMDamtranoh, 
mner     lamelue    of     and  a  «&  laoplewona  Gaatropod  (Chltoni 

the      inner     pU-    ^^^.SST'^^'&S',  ""^ 
plates    IS    readily 

seen;  it  is  marked  aa  in  fig.  124,' (5).  In  the 
figure  the  free  part  of  ihe  inner  lamella  of  the  inner 
gill-plate  resting  on  the  foot  is  marked  g,  whilst  the 
attached  part — the  most  anterior. — has  been  snipped 
with  sdssors  so  as  to  show  the  genital  and  nephndial 
apertures  m  and  y.  The  concrescence,  then,  of  the 
free  edge  of  the  reflected  )Mnell»  of  the  gill-plates  of 
Anodon  IS  Tery  ektensiTe.  It  is  important,  because  such 
a  concrescence  is  by  no  means  uniyersal,  and  does  not 
pceor,  for  example^  in  Mytilui  or  in  Area;  ftuthsr,  beo^QW 


ifhen  its  occurrence  is  once  appreciated,  the  reduction  of 
the  gill-plates  of  Anodonto  the  plume-type  of  the  simplest 
cten^um  presents  no  difficulty;  and,  lastly,  it  has  import- 
ance in  reference  to  its  physio- 
logical significance.  Th9  me- 
chanical resuk  of  the  concres- 
cence of  the  outer  lamells  to 
the  maatle-flap,  and  of  the 
inner  lamella  to  one  another 
as  shown  in  section  D,  fig. 
135,  is  iiiat  the  sub-pallial 
spaoe   is   divided    into    two 

Spaosa   by  a   horisontal    sep-  Fn.  140.— Latanl  Tlew  of  a  kaetn, 

torn.     Th.  npper  v^  6-)    'SLl^^^l^l^H^i'^l^,^. 

communicates  with  the  outer  plwma  rjtr»ot«i.  6r,  br-  ontar  Md 
«rA*U  V«  ♦%*  ^^.^»m^4>  ^»  -«  tanargm-plataa:  «,  laWal  tentacla; 
world  by  tne  eXCUrrent  or  SU-     to,  fc.,  uper  and  lowar  alpbona ;  wa^ 

p«ior  riphonjl  iwtch  <rf  the    HS^^^SSi^^SSS:^^ 

mantle  (fig.  1 24,  a)  ;  the  lower  poaterior  addootor  moaele ;  A  foot ; 
space    C^municates    by    the     ••""^    (From  Gt^anbanr.'^ 

lower  siphonal  notch  (e  in  fig.  124).  The  only  communica- 
tion, between  the  two  spctces,  excepting  through  the  trellis- 
work  of  the  gill-plates,  is  by  the  slit  («  in  fig.  124,  (5))  left 
by  the  non-concrescence  of  apart  of  the  inner  lamella  of  the 
inner  gill-plate  with  the  foot.  A  probe  (^)  is  introduced 
through  this  slit-like  passage,  and  it  is  seen  to  pass  out  by 
the  excurrent  siphonal  notch.  It  is  through  this  passage, 
or  indirectly  through  the  pores  of  the  gill-plates,  that  the 
water  introduced  into  the  lower  sub-pallial  space  must  pass 
on  its  way  to  the  excurrent  siphonal  notch.  'Such  a 
subdiTision  of  the  pallial  chamber,  and  direction  of  the 


Fra.  141.— Dm  aama  aalanl  aa  flf.  14Q,  wlOi  ita  foot  and  alplioBi  < 
Lattan  aa  la  flf.  140.    (From  Oasenbaor.) 

currents  set  up  within  it  do  not  exist  in  a  number  of 
Lamellibranchs  which  have  the  gill-lamell»  comparatively 
free  (Mytilus,  Area,  Trigonia,  Ac),  and  it  is  in  these  forms 
that  there  is  least  modification  by  concrescence  of  the  pri- 
mary filamentous  elements  of  the  lamellas.  Probably  the 
gill -structure  of  Lamellibranchs  will  ultimately  furhid 
some  classificatory  characters  of  value  when  they  have 
been  thoroughly  investigated  throughout  the  class. 

The  alimentary  canal  of  Anodon  is  diown  in  fig.  124,  (4). 
The  mouth  is  placed  between  the  anterior  adductor  and 
the  foot ;  the  anus  opens  on  a  median  papilla  overlying 
the  posterior  adductor,  and  discharges  into  the  superior 
pallial  chamber  along  which  the  excurrent  stream  passes. 
The  coil  of  the  intestine  in- Anodon  is  similar  to  tiiat  of 
other  Lamellibranchs,  but  the  ciystalline  style  and  its 
diverticulum  arer  not  present  here.  The  rectum  traverses 
the  pericardium,  ai^id  has  the  ventricle  of  the  heart  wrapped, 
a^it  were,  around  ii  >  This  is  not  an  unusual  arrangement 
•in  Lamellibranchs,  and  a  similar  disposition  occurs  in  some 
Gastropoda  (Haliotis).  A  pair  of  ducts  (at)  lead  from  the 
first  enlargement  of  the  alimentary  tract  called  stomach 
into  a  pair  of  large  digestive  glands,  the  so-called  liver, 
the  branches  of  which  are  closely  packed  in  this  region 
(of).  The  food  of  the  Anodon,  as  of  other  Lamellibranchs, 
consists  of  microscopic  animal  and  vegetable  organisms, 
which  are  brought  to  the  mouth  by  the  stream  which  sets 
into  the  sub-pallial  chamber  at  the -lower  siphonal  notch 
(«  in  fig.  124),    Frobabl/  a  straining  of^ater  from  solid 
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p^es  is  effected  .by  tHe  lattioe-work  of  ihe  etonidift  or 
ffill-platee. 

lie  heart  of  Anodon  oonrieta  of  •median  Tentnde  em- 
Vraeing  the  ii»tuin  (fig.  U3,  A),  and  giving  off  an  ant^or 
andaposterior  artery, and  of  two  anncles wbich  open  into 
the  ventricle  by  orifices  protected  by  valvea. 

The  blood  is  colourless,  and  has  colourless  amoeboid 
corpuscles  floating  in  it  In  two  Lamellibranchs,  Soim 
(CiroHsoUn)  leffumen  and  Area  Jfom,  ihe  blood  ^^^^ 
owing  to  the  presence  of  corpuscles  ^V^^^TTf 
hsanLlobin  (linkester,  81).  In  Anodon  the  blood  u 
driven  by  the  ventricle  through  the.  artenes  mto  vessd- 
like  spaces,  which  soon  become  irregulw  lacumn  surround- 
ing  thVrisUra,  but  in  parts-e.^.,  ^^  ^^^  ^^^f"!^  ^^f 
wSls  of  Sieiat-very  fine  vessel,  with  endotheM««: 
lining  are  found.  The  blood  makes  its  vay  by,  1^ 
vdM  to  a  v^ous  sinus  wWch:  lies  in  the  midiUe  Ime  b€K 

low  the  heart,  having  the  paired  rend  organs  (nephn^; 
placed  \between  it  and.  that  organ.  ^  Hen^  it  passes 
Sirough  the  vessels  of  the  glandular  walls  of  the  nephndia 
right'  and  left  into  the  gill-lamelle,  whence  it  returns 
through  many  openings  into  the  widely-stretched  aunclea. 
A  great  deal  more  pre- 
dsion  has  been  giyen  to 
accounts  of  the  structnre 
of  arteries,  veins,  and 
capillaries  in  Anodon 
than  the  facts -warrant 
The  course  of  the  blood- 
stream can  only  be  some- 
what vaguely  inferred  ex- 
cept in  its  largest  out- 
lines. Distinct  arterial 
ami  venous  channels  can- 
not be  distinguished  in 
the  gill-lamellift,  in  spite 
of  what  Langer  (58)  has 
written  on  the  subject^ 
though  it  is  highly  prob- 
able that  there  is  some 


kind  of  circulation  in  the    d(mta,ftb(Mith«Bki.nckmortS«fbot.   «, 
gills.     In  the  fikmente    !SSr22ioJiS^^JSSr/£S^ 


.  .ofioUt  fk  f '. 


gum.  In  the  fikmente  !5!!Sr22po..Jioftwbi«irii» 
of  thegillof  Mytilusthe  ▼«tficu  oT^kejui;  «.  »m1 
tubulafcavityi  divided  P«»«^«^*r-.  *.»«*«^ 
by.  a  more  or  less  complete  fibrous  septum  inter  two 
channels,  presumably  for  an  ascending-  and  a  descend- 
ing blood-current  The  ventricle  and  aurides  of  Anodon 
lie  in  a  perioardium  which  is  dothed  with  a  pave- 
ment endoUidium  (d,  fig.  HZ),  Yeins  «re  said  by  Keber 
and  others  to  open  interiorly  into  it,  but  this  appears  to 
be  an  error.  It  does  not  contain  blood  or  communicate 
directly  with  the  blood-system ;  thU  isohttion  of  the  peri- 
cardium we  have  noted  already  in  Gastropods  and  Cephdo- 
pods.  A  good  Case  for  the  examination  of  the  question  as 
to  whether  blood  enters  the  pericardium  of  lAmellibranchs, 
or  escapes  fh)m  the  foot,  or  by  the  rend  organs  when  the 
animd  suddenly  contracts,  is  furnished  by  the  Solm  Ugu- 
men^  which  has  red  blood-corpuscles.  According  to  ob- 
servations madeJby  Penrose  (63)  on  an  uninjured  SoUh 
legutMn^  no  red  corpuscles  ar»  to  be  seen  in  the  pericardid 
space,  dthough  the  heart  is  filled  with  them,  and  no  such 
corpuscles  are  ever  disdharged  by  the  animd  when  it  is 
irritated. 

The  pair  of  nephridia  of  Anodon,  called  in  Lamelli- 
'branchs.  the  organ  of  Bojanus,  lie  below  the  membranous 
floor  of  the  pericardium,  and  «pen  into  it  by  iwo  well- 
marked  apertures  (d  and/  in  fig.  143).  Each  nephridium, 
after  being  bent  upon  itself  as  shown  in  fig.  U3,  C,  D, 
opens  to  the  exterior  by  a  pore  pUced  at  the  point  nuCrked 
4?  in  fig,  124,  (5),  (6).     It  is  no  doubt  possible,  as  in  the 


Gastropoda  and  Oephdopodi»  for  water  to  enter  from  the 
exterior  by  the  nephridia  into'  the  pericardium,  but  that 
it  ever  does  so  is  as  yet  not  proved..  'What  is  certain 
from  the  set  of  the  ciliuy  currento  is  that,  liquid  generally 


s 

pwioMdU  '«hamUr  tf.  '  &  B«ft 
ranoTed  ud  ioor  of  Um  ptileardiam  eat  ftvmj  on  Vbm  kft  dda  to  m  So>omb 

ia«  MB-glndiikr  M0  or  tiM  aepl    "  

vlilek  to  alM  «nt  lato  • 

BtphrkUnm  Ttowod  taftomlly.    D.  Latanl  rtow'ihpwlBg  t 

of  th«  gludnkr  ud  ■0B*ffliiula1ar  mm  of  tho  nophndioB.    TIm  anowi 

ladlMto  th»  oooTM  of  Sold  from  tho  pexiowdlom  outwudi. 

ia«  bawt;  k,  raiiolo;  ML  out  nmiuat  of  the urioto;  c^don 

ODt  and  ruMtod ;  •,  rmo-porioiidial  oriflM ;.  X  probo  iatr»- 


M.  14t.— DIamas  ihowing  tho  loUttona  of  patondlim  nd  Mphridtoto 
iMDoUIbnuMh.  tooh  m  Aaodon.  ▲.  Fwloudiam  opMod  dofMUy  m>  a*  t 
oxpoM  tiM  hMrt  and  tha  ioor  of  tha  paiieardtal  ahambar  4.  &  Bmi 
Im  paileardiam  eat  awaj  on  Vbm  left  dda  ao  aa  So>op« 
I  or  tha  BaphTidlam,  axpoalnff  tta  gUadolar  aM  I. 
ao  u  to  ahow  tha  proba  /  0.  Idaal  parieardlua  sad 
baimlly.    D.  Lataral  rtaw  ahpwlBf  tha  aetaaa  nUtka 


;  ML  out  nmnaat  of  the anriola;  c^donal  vaU  of  the 
pariaaidluB  ant  and  raSMtad;  •,  reiio-parieardial  oriflM  ;.X  proba  iatre- 
dnoad  faiifto  tha  left  rano-parteaidial  ortSM;  #,  noB-glaadolar  aae  of  tha  Ml 
BaphrkUnat ;  A,  gUndalar  aae  of  the  left  nephridinm ;  i,  pore  loading  ttam 
tha  glaadttlar  Into  tha  nan-glaadalar  aae  .of  tha  left  Baphitdivae ;  ^  pan 
leading  from  tha  noh-glandnlar  eae  to  tha  exterior ;  at,  aatarlor,  at^  poataikr, 
eat  remnanta  of  the  Inteetlne  and  Tentriolai 

passes  out  of  the  pericardium  by  the  nephridia.  One  half 
of  ^each  nephridium  is  of  a  dark-green  colour  and  glandular 
(A  In  fig.  143).  This  opens  into  the  reflected  portion  which 
oterlies  it  as  shown  in  the  diagram  fig.  143,  D,  % ;  the  latter 
has  non-glandular  walls,  and  opens  by  the  pore  it  to  the 
etterior.  The  nephridia  may  be  more  ramified  in  other 
XAmellibranchs  than  they  are  in  Anodon.  In  some  they 
are  difiicnlt  to  discover.  That  of  the  common  oyster 
has  recenUy  (1882)  been  detected  by  Hoek  (64).  Each 
nephridium  in  the  oyster  is  a  pyriform  sac^  which  commu- 
nicates by  a  narrow  cand  widi  the  urino:genitd  groove 
placed  to  Ihe  front  of  the  great  adductor  musde ;  by  a 
second  narrow  cand  it  communicates  with  the  pericardium. 
From  all  parte  of  the  pyriform  sac  narrow  stalk-like,  tubes 
are  given  ofl^  ending  in  abundant  widely-spread  branching 
glandular  c»ca,  which  form  the  essentid  rend  secreting 
apparatus.  The  genitd  duct  opens  by  a  pore  into  the 
urioQrgenitaLgroove  of  the  oyster  (the  same  arrangement 
being  repeated  on  each  side  of  the  body)  cloee  to  but  dietinct 
from  the  aperture  of  the  nephridid  cuiaL  Hence,>  except 
for  the  formation  of  a  urinp-genitd  groove»  the  iq»ertnres 
are  placed  as  they  are  in  ijnodon.  Previoudy  to  Hoek'i 
discovery  a  brown-odoured  investment  of  the  aurides  of 
the  heart  of  the  oyster  had  been  supposed  to  represent 
the  nephridia  in  a  rudimentary  stete.  This  investment, 
which  occurs  also  in  Mytilus  but  not  in  Anodon,  may  pos- 
ubly  consist  of  secreting  cells,  and  may  be  comparable  to 
the  pericardid  accessory  glandular  growths  of  Cephd<^)ods. 
Jferwmt  SftUm  omd  Smmorgant, — In  Anodon  there  art 
three  well-developed  pairs  of  nerve-ganglia  (fig.  144,  B  sad 
fig.  124,  (6)).    An  anterior  pair,  lying  one  on  each  side  of  tbs 
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mouth  (fig.'  144,'  B,  a)  and  connected  in 'front,  of  it  hj-  a 
commiasure,  are  the  representatives  of  the  cerebral,  pleural, 
and  Titoeral  ganglia  of  the  ^ical  Mollusc,  which  are  not 
here  differentiated  as  thej  are  in  Qastzopods  (compare, 
howerer,  fig.  67).  A  pair  placed  eloae  together  in  the  foot 
(fig.  144,  B»  d,  and  fig. 
124,  (6X  <up)  are  the  typ- 
ical pedal  ganglia;  they 
are  joined  to  the  cerebro- 
pleuro  -  yisceral  gangiiik 
by  connectives. 

Posteriorly  beneath 
the  posterior  adductors, 
and  covered  only  by  a 
thin  layer  of  elonjgated 
epidermal  cells,  are  the 
olfactory  ganglia,  their 
epidermal  clothing  con- 
stituting the  pair  of  oa- 
phradia,  which  are  thus 
seen  in  Lamellibranchs  ■ 
to  occupy  their  typical 
position  and  to  have  the 
typical  innervation, — the 
nerve  to  eacH  osphrad-  LMMUiumnoiu^Sm  OMnbMr):  a,  or 
ium  being  givisn  off  by  t*^:  *«'^«»«»?v^«'5?^  "» 
the  Visceral  ganglion —  TiaoMaO:  Vp^  (pugUoa-Mir;  i^  oUi*- 
that  Ib  to  say,  by  the  toiy  (oaphmfw)  iiigifcii-pJrr 
undifferentiated  cerebro-pleuro- visceral  ganglion  of  its 
proper  side.  This  identification  of  the  posterior  gangUon- 
pair  of  Lamellibranchs  is  due  to  Spengel  (U)      Other 

«  8 


Tio.  146 T$mal  art  of  Bpondylak  (fieam  HlekaonX    a,  pm^enml  •pltlM> 


llom :  K  oallalar  !Una ;  c,~retlBal  body ;  d,  tApctom ;  i; 
;  §,  mmpUmmtuj  muy;  k,  apltlMlUl  mUs  '" 


'1^ 


anatomists  have  considered  this  ganglion-pair- m.  corre- 
sponding to  either  the  pleural  or  the  visceral  of  Gastropoda, 
or  to'  both,  and  very  usually  it  is  termed  "  the  {Mirieto- 
splanchnic  "  (Huxley). 

The  sense-organs  of  Anodon  other  than  the  osphradia 
consist  of  a  pair  of  6tocysU  attached  to  the  pedal  ganglia 
(fig.  124,  (6^  ay).  The  otocysts  of  Cyclas  are  pecuiiarljr 
favourable  for  study  on  account  of  the  transparency  of  the 
xmall  foot  in  which  they  lie,  and  may  be  taken  as  typical 
of  those  of  Lamellibranchs  generally.  The  structure  of 
one  is  exhibited  Uk  fig.  146.  A  single  otolith  is  present, 
as  in  the  Veliger  embryos  of  Opisthobranchia.  In  adult 
Gastropoda  there  are  frequently  a  large  number  of  rod-like 
otoliths  instead  of  one. 

Anodon  has  no  eyes  of  any  sort,  and  the  tentacles  on  the 
mantle  edi^  are  limited  to  its  posterior  border.  This 
deficiency  is  very  usual  in  the  class;  at  the  same  time,  many 
Lamellilwanchs  have  tentacles  on  the  edge  of  the  mantle 
supplied  by  a  pair  of  large  well-developed  nerves,  which 
are  given  off  from -the  cerebro-pleuro-visceral  ganglion-pair, 


and  veiy  frequently  some  of  these  tentacles  have  undergone 
a  special  metamorphosis  converting  them  into  highly- 
organised  eyes.  Such  eyes  on  the  mantle-edge  are  found 
in.Peeten,  Spondylus^Lima,  Ostrea  (f),  Pinna,  Pectunoulu% 
Modiola,  Kytilus  (f),  Oardium,  Tellina, 
Kactra,  Venus,  Solen,  iPholas,  and  Ga- 
leomma.  They  are  totally  distinct  from 
the  cephalic  eyes  of  typical  Mollusca,  and 
have  a  different  structure  and  historioJ  de- 
velopment. They  have  not  originated  as 
pits  but  as  tentadee.  They  agree  with  the  _  ,^_oi««rrt 
•dorsal  eyes  of  Onchidium  (Pulmonata)  in  of  ^^Ut^ 
the  curious  fact  that  the  optic  nerve  pene-  2S!SJ?'&tauS 
trates  the  capsule  of  the  eye  and  passes  in  eanlttBtaff  tho 
front  of  the  retinal  body  (fig.  U5\  so  that  '■™*  **  "^^ 
its  fibres  join  the  anterior  faces  of  the  nerve-end  cells  as 
in  Vertebrates,  instead  of  their  posterior  faces  as  in  the 
cephalic  ejres  of  KoUusca  and  Arthropoda ;  moreover,  the 
lens  is  not  a  cuticular  product  but  a  cellular  structure, 
which,  againi  is  a  feature  of  agreement  with  the  Vertebrale 
eye.  It  must^  however,  be  distinctly  borne  in  mind  that 
there  is  a  fundamtotal  difference  between  the  eye  of  Verte- 
brates and  of  all  other  groups  in  the  fact  that  in  the 
Vertebrata  the  retinal  body  is  itself  a  part  of  the  central 
nervous  systein,  and  not  a  separate  modification  of  the 
epidermis — ^myelonic  as  opposed  to  epidermic  The  struc- 
ture of  the  reputed  eyes  of  several  of  the  al^Ve-named 
genera  has  not  been  carefully  examined.  In  Pecten  and 
Spondylus,  however,  they  have  beed  fully  studied  (see.'fig. 
145,  and  explanation). 

The'  gonads  of  Anodon  are  placed  in  distinct  male  and 
female  individuals.  In  some  Lamellibranchs — ^for  instance, 
the  European  Oyster  and  ihelHtidium  punUum-^iht  sexes 
are  united  in  the  same  individual;  but  here,  as  in  most 
hermaphrodite  animals^  the  two  sexual  elements  are  not 
ripe  in  the  same  individual  ai  the  same  moment  It  has 
been  conclusively  shown  that  the  Ottrta  $duli$  does  not 
fertilise  itsell  The  American  Oyster  (0.  virj^iana)  and 
the  Portuguese  Oyster  (0.  emguUUa)  have  the  sexes  sepa- 
rate, and'  fertiliation  is  effected  in  the  open  water  after 
the  discharge  of  th^  ova  and  the  spermatozoa  from  the 
females  and  males  respectively.  In  the  Oalrea  eduiii  fertil- 
imtion  of  the  eggs  is  effected  at  the  moment  of  their  escape 
from  the  uro-genital  groove,  or  even  bef qre^  by  melans  of 
spermatOBoa  drawn  into  the  sub-pallial  chamber  by  the  in- 
current  ciliary  stream,  and  the  embryos  pass  through  the 
early  stages  of  development  whilst  entangled  between  the 
gill-lamella  of  the  female  parent  (fig.  6).  la.  Anodon  the 
egga  pass  into  the  space  between  the  two  lamells  of  the 
outer  gill-plate,  and  are  there  fertilised,  and  advance  whilst 
A        z-  ^    B 


"/t^d 


Fra.  I4r.— Two  sUgM  in  &•  daratopoMnt  oC  AnodciBta  (from  BUft)V%  Bifh 
Sfww  nprMMt  tb«  gloeUdlnm  stac*.  •  A,  whn  h—  iwlmtolni;  Aow  Om 
4wb dMitiflVoas  TslTM  wld«l7 opM.  &  ftktor  sta^^  aftw  tzttir*  to  tha Sa 
oCa  Sah.-  ift,  ahaU;  md,  addnator  mnaola:  a,  taath  of  tha  ahall;  by,  b/aava; 
a,9d,  aataritf  addnetor ;  f.«l,  poatarlor  addootor ;  ail,  naatta-fUp.;  /  iooi; 
»r,  temaahlal  Slamaata;  mu,9»  otoaTat;  al,  alimaatary  oaaaL 

Still  in  «this  position  to  the.  glochidlum  phase  ot  develqv 
ment  (fig.  147).  They  may  be  found  here  in  thousands 
.in  the  summer  and  autumn  months.  The  gonads  them- 
selves are  extremely  simple  arborescent  glands  which  open 
to  the  exterior  by  two  simple  ducts,  one  right  and  one 


BU 
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left,  ^ontinuotui  with  tlie  wall  of  the  tubular  branches  of 
the  gland  (fig.  124,  (5),  (6X  7).  In  no  Lamellibranch  is 
there  a  divergence  from  this  structure^  excepting  that  in 
some  (Ostrea)  the  contiguous  nephridial  .and  the  genital 
aperture  are  sunk  in  a  urino-genital  groove^  which  in  other 
cases  (Spondylust)  may  partially  cldee  up  sp  as  to  con- 
stitute a  single  pore  for  the  nephridial  and  genital  ducts. 
No  accessory  genital  glands  are  present 

The  deyelopment  of  Anodon  is  remarkable  for  the  curious 
larval  form  known  as  Qlochidium  (fig.  1 47).  The  Qlochidium 


?1g.  148.— EmbTTU  of  PMMum  rmtOhm  (attu  LnlcMterX  A.  Only  licmr 
•mlvToiile  eella  an  pr«Mnt|  ttill  endofcd  m  tlM  ea  tiiTclopt.  &  Tba  otlU 
hAV*  mnlUpIl«d  and  eommeiioad  to-in-niglsata,  forming  a  Uaatoport  or  oriflea 
of  invagliiauoii,  M. 

quits  the  gill-pouch  of  it*  parent  and  swims  by  alternate 
opening  and  shutting  of  the  valves  of  its  shell,  as  do 
adult  Fecten  and  Lima, ^trailing  at  the  same  time  a  long 


rig.  150. 


Fm»  140.-ambrfoof  M«M«M»]NiaCO«m  la  tbi  dlbtattolA  atag^  toiftea  tUv 
(alW  LaakaatarV  Tha  ambnro  haa  Inorwiaail  la  aiaa  Iqr  aeeomabitlon  of 
llqnld  te^raan  fika  oatar  and  tha  laTagiBatad  oalla.    'Am  blaatopon  haa 


FialftO.— &  8aiiMrambriroaaflg.lM,lBopftteal  nadlaa  aaolkm,  ihowlht  tha 
iBTaclnatad  oalla  ky  wUeh  form  tha  areh-antoron,  aadiha  maaoblaatle  oaUa 
«M  ludoh  ara  boddad  off  ftom  tha  anrfooa  of  tha  naaa  hv,  and  apply  tharn- 
aalraa  to  tha  innar  aarfoea  of  tha  darte  or  aplblaatte  oaU-laTW  «^  C.  JtM 
aama  ambrTo  foeaaad  ao  aa  to  ahov  tha  maaouaatto  oaUa  whkh  Inwnadlataly 
BBdarUa  tha  oatar  aaU-layar. 

byssuB  thread.    By  this  it  is  brought  into  contact  with  the 
fin  Of  a  fish,  such  as  Perch,  Stickleback,  or  others,  and  effeeti 


a  hold  thereon  by  means  of  the  toothed  edge  of  its  sheik 
Here  it  becomes  encyst^  and-  is  nourished  by  the  ezods- 
tions  of  the  fish.  A  distinct  development  of  its  interul 
organs  has  been  traced  by  the  late  Professor  Balfour,  but  no 
one  has  followed  it  to  the  moment  at  which  it  drops  from 
thjs  fish's  fin  and  assumes  the  form  of  shell  characteristic  of 
the  parent.  Other  Lamellibranchs  exhibit  either  a  trocho- 
sphere  larva  which  becomes  a  Yeliger,  differing  only  from 
the  Gastropod's  and  Pteropod's  Yeliger  in  having  bilateral 
shell-calcifications  instead  of  a  single  central  one;  or,  Hke 
Anodon,  they  may  develop  within  the  gill-plates  of  the 
mother,  though  without  presenting  such  a  specialised  larva 
as  the  Qlochidium.    An  example  of  the  former  is  seen  in  the 


Fw.  in.~Fttrthar  atagaa  to  tha  daralopmaat  of  fiiUivm  jwicnina  (alU» 
LaakaatarX  «lu  Opttoal  aaetton  of  aa  mnbrjo  la  whleh  tha  foot  haa  >er»£ 
davalop.  RTha  aama  ambnro  foenaad  to  Ita  anrfooa  plaaa  to  ahov  tha 
moath%k  C.  Latar  ambrro,  akowtaf  ttia  ahall^laad  A.  D.  Iftml Ttowrf 
tha  aama  ambnro..  K.  Latar  ataga,  with  radimaata  of  tha  maatta-Sap^  latani 
F,  StttlUtar  Btaga.  wits  ah 


1-TalTaa  and  braadilal  Hitman ta 
;  «a.  aaaaoblaatrai,  mat^tarea :  f*  raatal  padaaola  or  padldac* 
laTagiaatloa  eo^naetiag  tha  mat^taroa  wlih  tha  doatrlx  of  tha  bbatopon  t 
•,  moath;  p*.  pharyax:  ah,  ahall-cUad:  aim  maatla-Bap;  K  ^"-^ 
fllamaata;  y,  grmanlar  oaUa  of  doabtAal  algalfloaaea;  v,  Taalealar  atracton 
of  aaknowa  atgalfloaaoa. 

development  of  the  European  Oyster,  to  the  figure  of  which 
and  its  explanation  the  reader  is  specially  referred  (Hg.  6). 
An  example  of  the  latter  is  seen  in  a  common  little 
fresh-water  bivalve,  the  FitidiMm  puiiUum,  which  has  been 
studied  by  Lankester  (18).  The  successive  stages  of  the 
developmeni  of  this  Lamellibranch  are  illustrated  in  the 
woodcuts  figs:  148  to  153  inclusive.  These  should  be 
compared  with  the  figures  of  Gastropod  development 
(figs.  3,  4,  5,  7,  and  72»»»).  Pig.  148  shows  the  deavtge 
of  the  ej;g-oellinto  four  (A),  and  at  a  later  stage  the  tuddng 
in  of  aome  d .  the  cells  to  lorm  an  invaginated  series  (B> 
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The  embryonic  cells  continne  to  divide,  andLfbrm  an  oval 
vesicle  containing  liquid  (fig.  149);  ^thin  this,  at  one  pole, 
is  seen  the  mass  of  invaginated  cells  (fig.  150,  hy).  l^ese 
invaginated  cells  are  the  arch-enteron ;  they  proliferate  and 
give  off  branching  ceUs,  which  apply  theniselves  (fig.  150, 
C)  to  the  inner  face  of  the  vesicle^  thus  forming  the  meso- 


of  ^Idtam  in  the  wme  ff(ag«  u  B  in  llg.  Ul. 
mat-enteron.;  oi,  rcetal  pedonela  or 
UnkMter.) 


Pia  15S.— Dtaffimm  of  emi 
m,  numtii :  /  foot ;  jp*» 
pedlelA  of  uiTaslnatioa ; 

blast  or  coelomie  outgrowths.  The  outer  single  layer  of 
cells  which  constitutes  the  surface  of  the  vesicle  (fig. 
147)  is  the  ectoderm  or  epiblast  or  deric  cell-layer.  The 
little  mass  of  hypoblast  or  ^.      ^ 

enteric  cell-mass  now  en-  ^^^ 

larges,  but  remains  con- 
nected with  the  dcatriz  of 
the  blastopore  or  orifice  of 
invagination  by  a  stalk,  the 
rectid  peduncle  (fig.  151,  A^ 
rp).  The  enteron  itself  be- 
comes bilobed  and  is  joined 
by  a  new  invagination,  that 
of  the  mouth  andT  stomo- 
deeum,  ph.  Fig.  151,  B  * 
shows  the  origin  of  the 
mouth  o,  being  a  deeper 
view  of  the  same  specimen  Pio.  i68.-i>tagrm  of  embryo  of  pwdi^^ 

^,  •*.•       _v*«i.  In  MBie  stage  o  F  in  fig.  161  (after  Ltn- 

m  the  same  position  WJucn  keeterX  m,moath;  s^enos;  /Ibot;  br, 

IP  '<1vAwn    in    fiir     1R1      A  bnukdiial  iklenienti ;  mn,  manin  of  the 

IS    drawn    in    ng.    ipii    a.  n^intle-eklrt:  JB,ori«oof  BqlMin.(ne. 

The     mesobUst    multiplies  phridlamV.    The  unshaded  ana  jiTes 

its      cells,     which     become  SSpodtTonofthesheU-valTe. 

partly  muscular  and  partly  skeleto-trophic.  Centro-dor- 
sally  now  aj^ears  the  embryonic  shell-gland  (fig.  151, 
C,  th).  The  pharynx  cht  stomodsBum  is  still  small,  the 
foot  not  yet  prominent .  A  later  stage  is  seen  in  fig. 
152,  where  the  pharynx  is  widely  open  and  the  foot  pro- 
minent. No  'ciiiated  velum  or  pne-oral  (cephalic)  lobe 
ever,  develops.-.  The  shell-gland  disappears,  the  mantle- 
skirt  is  ndsed  as  a  ridge  (fig!  151,  £,  mn\  the  paired 
shell-valves  are  secreted,  the  anus  opens  by  a  proctodasal 
ingrowth  into  the  rectaJ  pedui^cle,  and  the  rudiments  of 
the  gills  (6r)  and  of  the  nephridia  (B)  appear  (figs.  151, 
F,  and  153,  dorsal  and  lateral  views  of  same  stage),  and 
thus  the  chief  organs  and  general  form  of.  the  adult  are 


acquired.  Later  changes,  not  drawn  here,  consist  in  the 
growth  of  the  shell-valves'  over  the  whole  area  of  the 
mantle-flaps,  and  .in  the  multiplication  of  the  gill-fila- 
ments  and  their  consolidation  to  form  gill-plates.  It 
is  important  to  note  that  the  gill-filaments  are  formed 
one  by  one  posteriorly.  The  labial  tentacles  are  formed 
late.  In  the  allied  genus  Cyclas,  a  byssus  gland  is  formed 
in  the  foot  and  subsequently  disappears,  but  no  such  gland 
occurs  in  Fisidium.  The  nerve-ganglia  and  the  otocysts 
probably  form  from  thickenings  of  the  epiblast,  but  detailed 
observation  on  this  and  other  points  of  histogenesis  in  the 
Lamellibranchia  is  still  wanting. 
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MOLLUSCOIDS.     See  Brachiopoda  and  Poltzoa. 

MOLOCH,  or  Molech — ^in  'Hebrew,  with  the  doubtfnl 
exception  of  1  Kings  xi.  7,  always  IIJBn  with  the  article — 
IS  the  name  or  title  of  the  divixiity  which  the  men  of  Judah 


in  the  last  ages  ot  the  kingdom  were  wont  to  propitiate  hy 
the  sacrifice  of  their  own  children.  The  phrase  employed 
in  speaking  of  these  sacrifices  is  "  to  make  one's  son  or 
daughter  pass  through  fire  to  the  Molodi^C^  Kings  xxiii. 
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10 *  Jer.  zxxil  35,  ftnd  so  vithoat  tho  words  "through  fire" 
Ley.  zvliL-21);  but  it  appears  from  Ezelc/ocvi.'  20,  21 
th^fc  this  phrase  denotes  a  human  holocaust,^  and  not,  as 
sometimes  has  beea  thought^  a  mere  consecration  io  Moloch 
by  pessihg  through  or  between  fires,  as  in  the  Bpman  PalUxa 
and  simihr  rites  elsewhere.  Human  sacrifices  were  com- 
mon in  Semitic  heathenism,  and  at  least  the  'idea  of  such 
ncrifices  was  not  unknown  to  Israel  in  early  times  (Isaac, 
J^thsh*s  daughter),  though  in  the  sunny  days  of  tho 
nation,  when  religion  was  a  joyous  thing,  there  is  no 
reason  too  think  Uiat-  they  were  actually,  practised.'  It 
was  othorwise 'in  the  neighbouring  nations,  and  in  par- 
ImUr  we  learn  from  2  Kings  iii.  27  that  the  piacu]ar 
aatrififfir  of  his  son  and  heir  was  the  last  ofiering  which 
the  king  of  Koab  made  to  deliyer  his  country.  Even  the 
Hebrew  historian  ascribes  to  this  act  the  efiect  of  rousing 
difine  indignation  against  the  inyading  host  of  Israel ;  it 
is  not^  thei^ore,  surprising  that  under  the  miseries  brought 
on  Fslestine  by  the  westward  march  of  the  Assyrian 
power,  when  Uie  old  gladness  of  Israel's  faith  was 
swallowed  up  in  a  crushing  sense  of  diyine  anger,  the  idea 
of  the  sacrifice  of  one's  own  son,  as  the  most  powerful  of 
atoning  rites,  should  have  taken  hold  of  those  kings  of 
Judah  (Ahax  and  Manasseh,  2  Kings  xri  3,  xzi  6)  who 
were  otherwise  prone^  in  their  liopelessness  of  help  from 
t^  old  religion  (Isa.  yiL  12),  to  seek  to  strange  peoples 
and  their  ritea.  Alias's  saerifioe  of  his  son  ^which  indeed 
rests  on  a  some^diat  late  authority)  must  naTe  been  an 
isolated  act  of  despair;  human  samficee  are  not  among 
the  corruptions  of  the  popular  religion  spoken  of  by 
Isaiah  and  Micah.  But  in  the  7th  century,  when  the'old 
worship  had  snstailied  rude  shocks,  and  all  religion  was 
transformed  into  serrile  fear  (Kicah  ri.  1  sgr.  belongs  to  this 
period ;  see  Hioah)^  the  example  of  Manasseh  spread  to 
hjs  pec^ ;  and  Jeremiah  and  Eiekiel  make  frequent  and 
indignant  reference  to  the  "  ^^  places  "  for  the  sacrifice 
of  diildren  by  their  parents  which  rose  beneath  the  yery 
M^alb  of  the  temple  from  the  gloomy  rayine  of  Hinnom 
or  Tophet'  (Jer.  yiL  31,  zix.,  xttji.  36 ;  Ezek..  zyi  20, 
xxiiL  37).  It  is  with  these  sao^ficea  that  the  name,  of 
''the  Moloch*  is  always  connected ;  sometimes  ^ithe 
Baal*  (lord)  appear^  as  a  synonym.  At  the  same  time, 
the  horrid  ritual  was  so  doetfy  associated  with  JeHoyah 
worah^  (Esek.  rriii.  39)  that  Jeremiah  more  than  once 
finds  it  necessary  to  protest  that  it  ia  not  of  Jehoyah's 
institatiofi  (yiL  31,  zix.  5).  So  too  it  is  the  idea  of 
cacrifictng  the  firstlxMii  to  Jehoyah.  that  ia  discussed  and 
Rgeeted  in  Micah  tL  It  is  indeed  plain  that  snch.  a 
saerifioe— for  we  haye  here  to  do,  not  with  human  yictims 
in  tfeneral,  bat  with  the  sacrifios  of  the  dearest  earthly 
thing— could  onfy  be  paid  to  the  supreme,  deity.;  and 
Msnasseh  and  his  people  neyer  ceased  io  acknowledge 
Jehofah  as  the  Qod  of  Israel,  thou£^  they  sought  to  make 
their  worship  more  efficacious  by  the  adoption  of  foreign 
nim.    Thus  the  way  in  which  Jeremiah,  <aid  after  him 

1  la  t  OkroB.  zzirlU.  S  (ptfalU  to  2  Kings  rrL  S)  a  tin^o  Jatfta  ki 
tnaspoatd  in  t^phnia,  diiuigiiif  tha  MOM  (torn  *'oftiiMd  topMt  tbroogh 
th«lbe''to"os«Mdtobanwtthflx«w''  iM^uiUrtcktiflwiidUtittf 
aitaMf,  pi  i05)  fny  mnaemMfly  mpposM  thst  fhli  ki  •Ttr7«h««  tlM 
MfgiBil  iMdioK  tad  hM  bMa  chinctdto  toftcD  tlM  taoini^^ 
to  tfao  aoeUnt  Hobraws  Tbo  phmo  **to  gito  oao's  m«1  to  Moloch," 
Lot.  sz.  24f.,aadthofaettluit  theio  Tietliiis  irart  QS!U  oUior  neriftoM) 
neH^Ml  Mfoodfer  tho  ddty  (Enk.  zvL  80)  «s^ia  and  JwUfy  tho 

•  la  Boms  liii.  S  Hm  intMprotrtion  «'thar  that  iMrlflco  nta'*  if 
Imptobab^  nd  S  Kingi  xriL  17  ud  Uit,  sriiL,  zz.  an  of  too  Uto 
data  to  prote  tha  inmolatioii  of  chOdim  to  Mc 


Molooh  in  old  laraaL 

Iha  "na"  (DVY),  whfeii  waa  a  ToUglona  asaontlon  of  eriminala  or 
CMiniaCi  vaa  aommott  to  Iiraal  with  ita  haathan  aaighboon  (aUma  of 
If  aahaK  but  laokad  tha  diatiaetiya  ehaiaoiMr  of  a  saoriflea  in  which  tha 
yftatia  it  tha  iDod  of  tha  dalty,  eoBvaTod  to  him  thnnii^  Ilia. 

*  Tha  atymology  of  tha  word  Tophat  ia  ohaeua;  ita.maanlag 
^^fsn  from  topkiait  "pyn,"  lis.  nx.  31 


the  legislation  of  Leyiticus  and  the  author,  of  Kings,  seeiB 
to  mKrk  out  the  Moloch  or  Baal  as  a  faUe  god,  distinct 
from  Jehoyah,  is 'precisely  parallel  io  the  way  in  whjck 
Hosea  speaks  of  tiie.  golden  calves  or  Baalim.  In  each 
case-  the  people  thought  themselves  to  be  worshipping 
Jehovah  under  the  title  of  Moloch  or  Baal ;  but  the  prophet 
•refuses  to  admit  that  this  is  so,  because  the  worship 
itself  XB  of  heathenish  origin  and  charactec  "The 
Moloch,",  in  fact,  like  **  the  Baal,"  is  not  the  proper  name 
of  a  deity,  but  a  honorific  title,  as  appears  from  tiie  use  of 
the  article  with  it.  According  io  the  Hebrew  ^nadnanti, 
it  might  simply  be  read  *<the  king;"  which  is  a'commoa 
appellation  for  the  supreme  deity  of  a  Semitic  atate  or 
tribe.^  And  so  the  LXX.,  except  in  ^- Kings  zziiL  10, 
and  perhaps  Jer.  zxxiL  35,  actually  treat  the  name  as  an 
appeUative  ("ruler,"  "rulers^).  The  traditional  pronunda- 
tion,  which  goes  back' as  far  as  the  LXX.  version  <rf  Kings 
(MoX<$x)>  appears  to  mean  "  the  kingship  " — an  nnsuitable 
sense,  which  lends,  probability  to  the  conjecture  that  the 
old  form  was  simply  "the  king,"  and  that  the  later  Jews 
gare  it  the  vowels  of  nc^  the  contemptuous  name  for 
Baal  (G.  Hoflfman  in  Z,l  AT,W.,  1883,  p.  124). 

From  these  arguments  it  would  appear  that  the  rise  of 
Moloch  worship  does  not  imply  the  introduction  into  the 
religion  of  Judah  of  an  altc^ther  new  deity,  but  only  s 
heathenish  deyelopmeni  of  J^ovah  worship,  in  the  familiar 
fashion  of  religious  syncretism,  and  under  that  sense  of 
the  inadequacy  of  the  old  popular  ritual  to  divert  the 
wrath  of  the  Godhead  which  was  inspired  by  the  calamities 
of  the  nation  in  the  7th  century  B.C.,  and  led  to  more  than 
one  new  development  of  atoning  ritual  The  key  to  the 
phenomenon  is^to  be  found  in  Micah  yi.,  not  in  any  yein 
of  mythological  speculation  as  to  the  forces  of  nature,  suck 
as  is  supposed  in  Movers's  theory  that  Moloch  represents 
the  fiery  destructive  power  of  the  sun.  Moloch,  in  fact, 
in  the-Old  Testament  has  no  more  to  do  with  fire  than 
any  other  deity.  The  children  offered  to  him  were  not 
burned  alive;  they  were  slain  and  burned-  like  any  other 
holocaust  (Esek.  tif  9upra\  Isa.  ItiL  6) ;.  their  blood  was 
shed  at  the  sanctuary  (Jer.  xix.  f ;  Ps.  cvL  -  38).  Thus 
the  late  J^bbinical  picture  of  the  calf-headed  brasen  image 
ktf  Moloch  within  which  children  were  burned' alive  is  pure 
fa;ble,  ^nd  with  it  faUs  the  favourite'  comi)ari8on  between 
Moloch  and  the  Carthaginian  idol  from  whose  brasen  arms 
children  were  rolled  into  an  abyss  of  fire^  and  whom 
Piodoms  (ziz.  14)  naturally  identifies  with  the  child-eater 
Kronos,  thus  leading  many  modems  to  make  Moloch  the 
planet  Saturn.  On  the  other  hand,  the  Massoretic  text 
of  I  Kings  zL  7  makes  Moloch  (without  the  article)  the 
name  of  thil  god. of  the  Ammonites,  elsewhere  called 
Miloom  or  XIalcam.  But  in  this  place  the  LXX.  translators 
certainly  found  the  longer  form  DaSd  in  their  MSS.  (ss 
the  Hebrew  still  reads  in  Terse  33),  while  it  is  plain  from 

2  Kings  zziiL  10,  13  that  the  worship  of  Milcom  at  the 
shrine  set  .up  by  Solomon  was  distinct  fit>m  the  much 
later  Moloch  worship  of  Tophet  In  the  usual  printed 
text  of  the  LXXi  indeed,  this  distinction  ia  not  teade  in 

3  Kings  xziiL ;  but  this  is'a'n  error  of  the  Roman  edition, 
the. Vatican  Ma  leally  reading  MOAXOA  in  verse  IS. 

(w.  «.  s.) 
MOLUCCAS,  MoLtrooos,-  or  Spics  IsLAinM,  Thi,  com- 
prise, in  the  wider  use  of  the  term,'  all  the  islands  of  the 
East  Indian  Archipelago  between  Oelebee  on  the  west,  the 
Papuan  Islands  and  Neir  Guinea  on  tfie^.east,  Timor  on 
the  south,  and  the  openPadfie-  on  the  north.    They  sre 


<  Compaie  tha  TjxiUk  Malkart  (klaf  of  tha  city)* and  tha  two 
aamaa  eoniMqiidad  wicWawUfc,  "king,"  in  S  Kiagi  xrii.  <1.  Tbe** 
lattar  «aaaa  ara'apaeUUy  iiiatnictiTa,*baeaiiaa  Adraininelach  sad  Asa** 
nelach  ware  illb  worshipped  b/  tha  sscrifloe  oCihlklm.. 
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tliris  diitribnted  OTer  an  area  measuring  alxAit  450  xnilea 
from  east  to  irmf,  and  about  WX>  from  north  to  soutli,  and 
include— (1)  the  Moluocas  proper  or  Temate  group,  of  which 
Jilo)o  is  the  largest  and  Temate  thecapital;  (2)  the  Bat- 
cliiaii  Obi,  and  Sola  groups ;  ^3)  the  Ambon  or  Ambojnas 
groups  of  which  Oeram  (Serang)  and  Bum  are  the  largest ; 
(4)  the  Banda  Islands  (the  spioe  or  nutmeg-  islands  par 
ejtcelUnet),  of  which  Lantoir  or  Great  Banda  is  the  largest, 
and  Neira  politically  the  most  important ;  (5)  the  south- 
eastern   islands^   comprising   Tenimber  or    Tibior-Laut, 
Larat,  kc;  (6)  the  Kei  Islands-  and  the  Aru  Islands,  of 
irliich  the  former  are  sometimes  attached  to  tho  south- 
ocustem  group ;  and  (7)  the  aouthrwestem  islands  or  the 
Babber,  Sermatta,  Letti,  Wetter,  Bom^  and  Damme  groups. 
At  the  close  of  the  16th  century  this  part  of  the  archi* 
pelago  was  diyided  among  four  rulers  settled  at  Temate, 
Tidore^  Jilolo,  and  Batchian.     The  northern  portion  b^^ 
longs  to  the  Dutch  reeidentahip  of  Temate,  th^  southern 
portion  to  that  of  Amboyna. 

The  name  Moluccas  eeems  to  be  probably  deriyed  from 
the  Arabic  for  '*1dng'  Argensola  (1609)  uses  the  forms 
tsioi  MaiwfOi,  Maiuoo,  and  «/  Maiueo;  Coronel  (1623),  itl<u 
del  Molueo ;  and  Oamoens,  Maiwso. 

Compsra  the  artiolM  om  IxdUx  Axohipblaoo,  Abv  Iblajtos, 
JiLOLO^  TsBHATi;  fto.,  sod  J.  J.  d«  Hollander,  HandUiding  Uj 
d§  B0ot/0nin9  d«r  Ltmd-  «»  TottMihimlf  von  ITtd,  Ood,  Indit, 
Bivda,  1877  and  1882. 

MOLYBDENUM,  one  of  the  rarer  metaUio  elements 
(symbol  for- atomic  weight,  Mo  — 96;  H  — 1),  occurs  in 
nature  chiefly  in  the  two  forms  of  Tellow .  Lead  Ore 
(PbOMoO,)  and  Molybdenite  MoS^  The  latter  mineral 
is  Tery  similar  in  appearance  and  in  mechanical  properties 
to  graphite  or  black  lead,  and,  m  fact,  was  long  confounded 
wiUi  it  chemically,  until  Scheele  in  1778  and  1779  proved 
their  difference  by. showing  that  only  the  mineral  now 
called  molybdenite  yields  a  -white  earth  on  oxidation. 
The  metalUo  radical  of  the  earth,  after  its  disooyeiy  by 
Bjelm,  was  called  molybdenum,  from  fu$Xv/8do«,  lead. 

By  liMting  molybdenite  in  s  oomboatioii  tabe  in  s  eurrent  of  sir, 
-we  obtsia  the  trioxide  MoOg  (mdybdle  acid)  as  a  wblte  cryatalline 
mblimatei  TUe  mbatanoe,  irben  heated  to  redneae  in  eloee  Teaaela, 
ftiaee  vlthoat  mneh  TolatUixation  into  s  Telloir  liquid,  irhioh,  on 
ooollnit  freeaee  into  a  eryatalUne  radistea  maaa  of  4*S9  apeoiAo 
grftTlty.  It  diaaolrea  in  000  parte  of  oold,  and  in  »00  of  hot 
▼ater.  It  diaedrM  readily  in  aqneona  ammonia  or  altalJee,  form> 
ing  wiolfhdaim.  like  aihoa,  it  combinea  vlth  baaee  in  a  oreat 
Tariety  of  proportions  Of  theae  many  aalta,  an  smnionlA  aait  of 
the  oompoaition  ZCRB.^ .  7HoO,  -f  4HfO  (knovn  in  laborstorj 
parlanoe  aim^ly  aa  moljbdate  of  ammonu)  ia  the  moat  important, 
affording  aa  it  doea,  the  moet  deUoatet  charaoteriatio,  ana  videlj 

Elloable  precipitant  for  ortho-phoaphorlo  aoid.  To  detect  phoa- 
rio  add  in  any  aubstanoe  aolnble  in  vateror  nitrio  aoid,  add 
to  a  aolntion  of  molvbdate  of  ammonia  an  exoeaa  of  nltris  aoid, 
and  then  (not  too  mnoh)  of  the  nltrie  eolation  <tf  the  phoephate, 
and  keep  the  mixtoie  at  40*  GL ;  the  vhole  of  the  phoaj^orio  aoid 
gradnallj  aaparatee  oat  in  the  ahape  of  a  eanaiyyellov  cryatalline 
precipitate  a  **  fhoapho-wieiybdaU  if  ammonia,  ^  the  oompoaition 
«4MoO, .  PA .  8(KH^,0  \     J  „^ 

(aooording  to  Qibba),  which  la  Inaoluble  In  the  reagent,  eren  in  the 
preeenoe  of  dilate  nitric  acid,  but  aoluble  in  exoeaa  of  phoaphorie  add. 
By  treatment  of  thla  complex  ammonia  aalt  vith  aqaa  regia  ve  can 
eliminate  ita  aoid  84]CoO,.  PA-3H.0  as  a  aabatanoe  aolable  in 
water  and  er^atalliaing  firom  thii  aolation  vlth  09  moleoulee  of 
vater. 

Thla  phoapho-molybdio  acid  playa  a  great  part  in  ohemloal  toxl- 
oolosy,  beinff  agenencally  charaoteriatio  precipitant  for  all  (organic) 
alkaloida,  irhioh  combine  vith  it,  pretty  much  aa  ammonia  doea, 
into  precipltatea  tneolnble  in  dilate  mineral  aoida.  A  eolation  of 
Uie  add  aoAdent  for  thla  panxMc  may  be  obtained  by  eaturating 
carbonate  of  aoda  eolation  vita  molybdio  aoid,  adding  phosphate 
of  aoda,  one  part  for  erery  flye  of  lloO^  eyaporating  to  dryneM, 
foain^  diaaolying  ia  vater,  iUterioj^  and  adding  nitrlo  aoid  until 
the  liqoid  beoomee  yellcir. 

MetaUio  molybdenum  ia  obtained  by  reduction  of  the  trioxide  in 
hydrogen  gaa  at  yery  high  temperatures  It  ia  thus  obtained  in 
niall  eryatalUne  granulee  which  are  inAiaible  eyen  in  the  ozy- 
^ydNfen  flam*.     An  alloy  of  the  metal  with  four  or  flye  par  cent 


of  carbon  (formerly  aooented  aa  inolybdsnum)  fbaif  ia  th¥  oxy- 
hydrogen  fiamo  .into  a  .nlyer-white  metal,  of  S-^  apecilie  grayity, 
which  ia  harder  than  topax  (Debray). 

Analyna. — Holybdenum  in  all  ita  forms  i>  raaollv  oonyettod  into 
molybdio  add  by  oxidising  ageaii,  auch  aa  nitile  acid  ;  or  if  ifl  aon- 
yoladle  formi  into  alkaline  molybdate  by  ftialon  with  carbonate 
of  alkali  and  nitre.  Alkaline  molybdate  u  aoluble  in  water ;  the 
aolution,  on  a  mduai  addition  of  hydroohlorio  add,  olVeo  flrat  a  white 
predpitate,  which  then  dimolyeo  in  the  exoeea  of  4dd.  "^hen  a 
piece  of  xine  it  added  to  auch  a  adutioa,  ths  lattar,  through 
gradual  reduction  of  ita  MoO,  to  lower' oxidee,  attumeo  Int  a  bln«^ 
then  a  green,  and  laatly  a  deep  blaokiih-brown  eoloor.  Mdybdis 
add  ooToura  ths  blowpipe  flame  yellowiah  green.  It  diaeolyeo  in 
faced  borax,  fonnlDft  a  head.whioh  in  the  oxldidng  flame  beMmieB 
yellow  in  the  hest^  out  almost  oolourlees  on  cooling ;  the  redqdllig 
flame  colour*  it  dark  brown,  and  may  cauae  the  eeparation  ef  brown 
flakeo  of  KoO^.     Compare  CEXimrrsT,  yoL  y.  pp  041,  041 

MOMBASA,  or  less  correctly  Mombas;  the  Jfwta  of  the 
Sawahili,  a  town  on  the  east  coast  of  Africa,  in  4*  4'  S. 
lat.,  with  the  best  harbour  on  all  the  Zansiba^  mainland. 
The  coralline  island. of  which  it  occupies  the  eastenl 
portion  is  3  miles  long  by  2J  broad,  and  lies  in  the 
middle  of  a  double  inlet  of  the  sea  stretching  northward 
into  Port  Tudor  (so  called  afu:r  the  English  officer  who 
surveyed  it)  and  westward  into  Port  Reiti  (after  th* 
English  resident  who  died  while  exploring  the  Pangani 
river  in  1823).  Except  at  the  r  western  end,  the  coast 
of  the  island  consists  of  clifis  from  40  to  60  feet  high. 
In  ^e  yicinity  of  the  town  palms,  mangoes,  guavae^ 
baobabs,  and  cinnamon -trees  flourish  abundantly,  and 
farther  to  the  west  are  stretches  of  virgin  forest,  the 
haunt  of  monkeys,  .wild  hogs,  and  hyasnaaw  The  citadel, 
originaDy  constructed  by  Xeixas  and  Cabrera  in  1635, 
still  remains  in  good  oonditipn,  **&  picturesque  yellow 
pile  with  long  buttressed  curtains,*  but  has  preserved 
little  of  its  Portuguese  architecture.  Of  the  twenty 
Portuguese  churches  which  Mombcusa  once  contained,  only 
two  or  three  can  be  identified.  A  few  of  the  houses  are 
built  of  stone^  but  most  of  them  are  mere  thatched  huts. 
The  population  in  1844  was,  according  to  Dr  Krapf,  from 
8000  to  10/000,  mostly  WssawahOi,  but  with  a  considerable 
number  of  Arabs  and  some  thirty  or  forty  Banyans.  Ia 
1857  Burton  estimated  the  inhabitants  at  8000  to  9000, 
and  in  1883  they  numbered  about  20,000.  The  Arabs, 
the  Wamwita,  and  the  Wakilindini  (the  two  divisions  of 
the  Wasawahili  residents,  of  which  the  former  is  the  original 
stock)  have  each  their  own  chief  In  1875-76  the  Church 
Kissionary  Society,  which  made  Mombasa. one  of  its  stations 
in  1844,  established  a  settlement  for  liberated  slaves  at 
Freretown  (Kisauni)  on  the  mainland,  opposite  Mombasa. 
By  1881  ii  oonsisted  ol  about  450  persona,  of  whom  about 
one-fourth  were  children  attending  school  The  pupils  are 
Uught  to  read  both  English  and  Sawahili  {Ck,  Mist. 
Jntelligeneer,  1875-76  and  1881).  A  branch  station  at 
Babbai  numbers  600  inhabitanta. 

ICombaaa  takee  ita  name  from  llombaaa  m  Oman.  It  fa  men- 
tioned by  Ibn  BalAta  in  ISSl  aa  a  large  place,  and  at  the  time  of 
Taaoo  da  Gama'a  yiait  it  waa  the  residence  of  Calicut  Banyana  and 
Chriadana  of  8t  Thomaa,  and  the  aeat  of  conaiderable  eommerucc 
The  "kinf "  of  the  city,  howerer,  tried  to  entrap  Da  Gama,  and 
with  tikis  oegan  a  aeriee  of  troublee  whloh  give  ftiU  force  to  the 
natiye  name  JfteUa  (war).  The  principal  incidents  are  the  captuz^ 
and  burning  of  the  place  by  Almeyoa  (1500),  Nunc  da  Canha 
(1520),  and  Duarte  de  Menecee  (1587)— this  last  as  a  revenge  for  ita 
eobmisaion  to  the  sultan  of  Constantinople  —  the  building  of  the 
Portuguese  fort  (1504),  the  rerolt  of  Yusafibn  Ahmed  (1681),  the 
erection  of  the  Portuguese  citadel  (1885),  the  Are  years'  a^  by  tbe 
imam  of  Oman  (1880-85),  and  the  linal  expulaion  of  the  Portugueee 
(1608).  In  1828  the  Maxara  family,  who  had  ruled  in  Mombasa 
from  the  early  part  of  the  18th  oenturr,  plaosd  the  city  under 
British  protcotion  ;  but  Britain  soon  withdrew,  and  left  the  plaiie 
to  be  bombarded  and  captured  by  Sayyid  Said  of  Zanribar,  who 
waa  obliged  to  make  repeated  attaoka  Dctween.1820  and  1883,  am( 
only  got  poMssuon  in  1834  by  treaohery.  A  revolt  against  £anxi* 
bar  in  1876  waa  put  down  by  British  assiatanoa 

8m  Capt  W.  r.  ▼.  Ov*n,  jfarrattm,  ka.  (IBSS);  CsiA.  Thonisa  UtArlrti, 
Vamtiw^  *«.  0<M):  Ouinsln,  rsyiw^  (PsrU,  laM);  KrnpC;  TfwtU^  PMO; 
Burton.  laiMtixar,  (ISTi) 
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MONACHISM 


THE  word  MonachiBin,  or  MonaBticiBm,  pnmaxily  meata- 
ing  the  act  of  '*  dwelling  alone  "  (jiovax^  /iQvd(€iv, 
fii^Kos),  has  come,  by  an  easy  and  natural  transition,  to 
denote  the  corporate  life  of  religious  communities  living 
ft  life  of  poverty,  celibacy,  and  obedience,  under  a  fixed 
rule  of  discipline.  The  root-idea  of  monachism,  in  all 
its  varieties  of  age,  creed,  anH  cT>untry,  is  the  same — 
namely,  retirement  from  society  in  search  of  some  ideal 
of  life  which  society  cannot  supply,  but  which  is  thought 
attainable  by  abnegation  of  self  and  withdrawal  from 
the  world.  This  definition  applies  to  all  the  forms  of 
monachism  which  have  left  their  mark  on  history,  whether 
amongst  Br&hmans,  Buddhists,  Jews,  Christians,  Moslems, 
or  the  communistic  societies  of  the  present  day,  even  when 
theoretically  anti-theological. 

This  broad  general  conception  of  monachism  is  differ- 
enced in  the  following  wa3rB : — It  may  take  the  form  of 
absolute  separation,  so  far  as  poEacticable,  from  all  human 
intercourse,  so  as  to  give  the  whole  life  to  solitary  con- 
templation— ^the  anchoretic  type ;  or,  contrariwise,  it  may 
seek  fellowship  with  kindred  spirits  in  a  new  association 
for  the  same  common  ^end-A-the  ccenobitic  type ;  it  may 
abandon  society  as ,  incurably  corrupt,  as  a  Gty  of  De- 
strDction  out  of  which  the  fugitive  must  flee  absolutely—^ 
the  Oriental  view,  for  the  most  part ;  or  it  may  consider 
itself  las  having  a  mission  to  influence  and  regenerate 
society — ^whieh  has  been,  on  the  whole,  and  with  minor 
exceptions,  the  Western  theory  of  the  monastic  ?-Ife. 

The  question  has  beoi  wannly  debated  whether  mona- 
chism be  an  evil  or  ft  good, — ^whether  a  natuifal,  perhaps 
a  necessary,  part  of  Christianity  (as  being,  indeed,  the 
strict  logical  issue  of  the  triple  vow  of  baptism,  literally 
construed),  or  a  foreign  element  introduced  into  it  with 
unfortunate  results,  and  rather  an  excrescence  on  its 
system  than  an  orderly  and  healthy  development.  '  Unlike 
many  other  institutions  which  have  needed  the  ^pse  of 
oentuYies  and  the  gradual  approach  of  decay  and  degeneracy 
to  show  their  weak  plac^  monachism  in  its  Christian 
form  displays  some  of  its  moet  unlovely  features  while  yet 
almost  in  its  cradle,  whereas  not  a  few  of  its  best  achieve- 
ments belong  to  a  late  period  in  its  history ;  and  it  has 
throughout  displayed  a  singular  elasticity  and  power  of 
taking  <a  fresh  departure^  after  seeming  to  have  exhausted 
its  energies.  Its  champions  and  its  opponents  have  thus 
always  had  ample  materials  for  their  briefs,  and  there  is 
little  probability  of  the  controversy  ever  coming  to  an  end. 
But  the  moet  philosophical  mode  of  viewing  its  relation  to 
Christianity  is  to  recognise  that  monachism  has  made  a 
part  of  every  creed  which  has  attained  a  certain  stage  of 
ethical  and  theosophical  development ;  that  there  is  a  class 
of  minds  for  whidi  it  has  always  had  a  powerful  attrac- 
tion, and  which  can  otherwise*  flnd  no  satisfaction ;  and 
consequently  that  Christianity,  if  it  is  to  make  good  its 
claitn  to  be  a  universal  religion,  must  provide  expression 
for  a  principle  which  is  as  deeply  seated 'in  human  nature 
as  domesticity  itself,  albeit  limited  to  a  much  smaller  sec- 
tion of  mankind. 

Three  main  factors  combined  to  produce  the  pheLomenon 
of  monachism  in  early  Christianity,  each  of  them  set  in 
motion  by  the  general  dissolution  of  morals  in  the  pagan 
society  of  the  time,  of  which  we  get  a  sufficient  glimpse 
from  the  Christian  standpoint  in  the  first  chapter  of  the 
Spistle  to  the  Romans,  and  from  the  pagan  standpoint  in 
the  sixth  Satire  of  Juvenal.  These  three  factors  were — (1) 
the  Oriental  tendency  towards  retirement,  contemplation, 
and  asceticism,  influencing  the  infant  Christian  church 
through  the  agency  of  those  Jewish  ascetics,  the  Essenes 


and  Therapeutae,  who  had  began  long  before  the  goipel 
times  both  the  solitary  and  the  common  life  in  MestJne 
and  Egypt,  and-  who  probably  contributed  many  converti 
to  Christianity,  and  became  practically  merged  therein,  ts 
they  disappear  from  history  in  the  first  century  of  the 
Christian  era;  (2)  the  Hellenic  teaching  of  the  Alexandrins 
Neo-Platonists  on  the  purification  of  the  intellect  byabsten- 
tion  from  physical  indulgence;  and  (3),  perhaps  a  moFS 
powerful  influence  than  either,  that  old  Roman  spirit  of 
austerity  and  discipline  which,  while  looking  back  regret- 
fully to  the  memories  of  the  simpler  habits  of  repablicaa 
times,  could  find  nothing  amidst  the  social  luxury  and 
administrative  weakness  of  the  decaying  empire  which  pre- 
sented its  ideal, -save  the  monastic  system  with  its  rigid 
proscription  of  luxury,  and  even  of  comfort,  in  every  fonn. 
The  first-named  of  these  three  factors  was,  however,  necet- 
sarily  the  earliest  to  operate.  The  Scriptures  attest  dearlj 
the  existence  of  a  body  of  ascetics  in  the  persons  of  tin 
Nazarites,  leading  always  for  a  certain  period,  and  eometimei 
for  life,  a  stricter  existence  than  the  ordinary  Jew ;  Elijah 
and  John  the  ^Baptist  furnished  examples  of  the  solitaij 
hermit  type ;  the  Schools  of  the  Prophets  at  least  aeem  to 
have  15een  celibate  and  cconobitic  communities^  living  by  a 
fixed  ascetic  rule ;  and  it  is  familiar  to  all  that  inch  was  tho 
actual  discipline  of  the  Essenes  (see  Eassms).  Tlie  sect  d 
the  Therapeutn,  known  to  ns  only  from  the  book  Jk  Fffis 
ContcmploHva  (ascribed  to  Fhilo),  tmd  described  as  chiefly, 
though  not  exclusively,  established  in  Egjpt,  bore  mmk 
resemblance  to  the  Essenes,  differing  from  them  for  tbs 
moet  part  by  greater  austeri^  in  the  matter  of  food,  ami 
by  their  preference  for  the  solitary  life  over  the  commoa 
fellowship  of  the  Essenes ;  for  their  custom  was  that  eati 
member  confined  himself  to  his  lonely  dwelling  (called  hf 
the  afterwards  famous  name  of  ftoywrn/jptow)  throughool 
the  week,  while  all  assembled' on  the  Sabbath  for  joint 
worship^  and  for  instruction  from  the  senior  of  the  society. 
So  closely  does  this  polity  resembla  that  of  several  of  ths 
earliest  Christian  societies  of  the  kind  that  Enaebius  de- 
votee a  chapter  of  his  EoduUtsUoal  HisU^  (^  17)  to  as- 
serting their  identity,  holding  that  Fhilo  oould  have  been 
lipeaking  of  none  save  Christian  ascetics,  a  view  in  whick 
he  is  followed  by  Sosomea  and  Caanaa  in  ancient  timei, 
as  also  by  many  moderns.  This  view  Jias  been  'rendered 
much  more  probable  by  recent  inquirers^  who  seem  to 
have  made  out  that  the  lU  VU.  CcnL  is  spurious,  and  vas 
written  about  300  iuD.  ;^  for  there  is  a  'general  agreement 
amongst  the  fathers  that  the  monastie  life  did  not  begin 
till  nearly  two  hundred  years  after  Fhilo  lived ;  and  Ter 
tullian  (160-340  iuD.)  declares  explicitly  that  CSiristiaoi 
in  his  time  did  not  withdraw  from  society, — "  We  are  not 
Indian  Brihmans  or  GymnoGophistfi,  dwellers  in  mt)oda, 
and  exiles  from  life;  .  .  we -sojourn,  with  ^on.in.tbe 
world*  {Apol,,  xlii).  Yet  there  fe  no  reason'. to  douU 
that  the  leaven  of  Essenism  was  at  work  in  the  hhnreh 
from  the  earliest  time,  and  helped  to  fonn  the  temper 
which  issued  in  mona^^ism.  Still,  the  prodeas  was  slow 
and  gradual,  passing  through  very  much  the  same  stsgos 
as  can  be  traced  by  careful  inquiry  in  the  case  of  the 
Essence.  That  is  to  say,  the  newOonverts  to  Christianity, 
being  for  the  most  part  dwellen  in  cities,  were  in  neoeeeary 
and  daily  contact  with  the  heathen  society  around,  irhm 
relaxation  was  such  as  to  induce  an  even  greater  recoil  from 
habito  of  self-indulgence  Aan  the  stricter  morality  of  their 
new  creed  enjoined,  so  that  a  body  known  by  the  name  of 
"Ascetics'  sprang  up  very  soon  within  the  church,  and 
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yrttt  Qfged  on  to  ttill  greater  MT^rity  of  life  when  the  (apid 
progrees  of  ChrUtianity  bronght  large  numbers  of  menly 
nominal  eonyerts  in,  whose  practioe  fell  too  conspiooonslj 
below  ihejr  profession.  The  desire  of  protest  against  snch 
a  state  of  things  led  to  the  gradual  separation  of  the 
deTotees .  into  a  kind  of  mder  within  the  main  body,  and 
to  their  actual  withdrawal  from  habitual  intercourse  with 
their  less  strict  fellows,  which  led  in  turn  to  their  depcurture 
from  the  towns  into  more  secluded  places,  even  before  any 
formal  conception  of  the  monastic  life  had  shaped  itself  in 
their  minds.  But  the  first  glimpse  obtainable  of  the 
"common  life,"  and  that  only  an  indistinct  one^  Is  in  the 
New  Testament,  and  applies  to  women  alone.  Thefd  is 
mention  in  the  pastoral  epistles  (1  Tim.  y.  9-12)  of  a  class 
of  widows^  apparently  not  as  mere  recipients  of  relief,  but 
as  constituting  an  ecclesiastical  grade ;  while  in  Acts  ix. 
39  it  appears  as  if  a  number  of  women  belonging  to  this 
order  were,  united  in  some  kind  of  community  under  the 
headship  of  Dorcas,  for  the  narrative  rather  implies  that 
they  were  her  assistants  in  making  clothing  for  the  poor 
than  themselves 'the  objects  of  her  bounty.  This  coigecture 
receives  some  confirmation  from  the  mention  of  '*  the  virgins 
who  are  called  widows  "  (ras  rapOivovi  tAs  Xcyo^tcvas  xrjpai) 
in  the  shorter  recension  of  the  Ignatian  Epistle  ^  the 
Smymeans,  and  from  the  statement  of  Athanasius, 
that  Anthony,  when  himself  about  to  begin  the  solitary 
life  which  he  is  regarded  as  having  instituted,  first  placed 
his  sister  in  a  convent  of  virgins  (irap^cvc!»va),-r-fact8  which 
prove  the  organisation  of  women  at  an  earlier  date  in  com- 
munity life  than  of  men,  and  lend  some  probability  to  the 
notion  that  it  may  have  begun  very  soon  indeed,  especially 
when  the  prominence  given  to  the  virgins  as  a  separate  and 
seemingly  long-established  order  in  the  church  by  such 
early  writers  as  Tertullian  and  Cyprian  is  borne  in  mind. 

Two  other  causes  must  be  taken  into  account  as  tend- 
ing to  stimulate  monachism  when  once  it  began.  First  is 
the  theological  opinion,  early  formulated,  and  never  since 
without  many  advocates,  that  two  distinct  standards  of 
life  and  holiness  are  set  forth  in  the  gospel :  that  of  pre- 
cept, and  that  of  <*  counsels  of  perfection," — the  former 
binding  all  .Christians  without  exception,  tiie  latter  being 
voluntttfy,  and  merely,  offered  for  acceptance  to  such  as 
aim  at  especial  sanctity.  The  second,  and  even  more 
powerful,  agent  was  Gnosticism,  not  only  in  its  earlier 
forms  and' in  the  kindred  spirit  of  Montanism,  but  still 
more  in 'its  Manich»an  development,  when  its  dualism  led 
to  exaggeration  of  the  antagonism  between  fiesh  and  spirit, 
and  the  human  body  was  regarded  no  longer  as  a  servant 
to  be  trained,  but  as  an  enemy  to  be  crushed  and  beaten 
down  with  unrelenting  hoetility.  But  in  every  age  of 
monachism,  from  the  earliest  to  the  latest,  social  disorders 
and  insecurity  have  proved  the  chief  feeders  of  the  cloister, 
never  widely  popular  in  times  of  healthy  and  orderly 
national  life,  but  eagerly  resorted  to  as  a  place  of  shelter 
from  social  turbulence. 

There  are  five  main  classes  of  monastic  institutions,  each 
of  which  approximately  marks  a  new  departure  in  the 
history  of  Western  monachism  (for  the  East  has  never  had 
more  than  the  first),  as  they  succeed  one  another  in  chrono- 
logical order,  without  in  any  instance  involving  the  aban- 
donmentof  the  previous  foimdations.  They  are — (I)  Monks ; 
(2)  Canons  Regular ;  (3)  Military  .Orders ;  (4)  Fnars ;  (6) 
Clerks  Regular.  All  of  these  have  communities  of  women,* 
either  actually  affiliated  to*  them,  or  formed  en  similar 
lines. 

.There  is  no  doubt  as  to  the  tune  and  the  person,  when, 
and  by  whom,  the  first  decisive' step  was  taken  which  left 
a  marked  interval  for  all  time  between  those  ascetics  who 
continued  to  live  in  family  life,  if  not  really  part  of  it,  or  who 
at  least  dwelt  close  to  some  ordinary  churdu  to  which  they 


resorted  habitually,  and  tke  seekers  after  some  more  retired 
and  separate  mode  of  life,  whether  singly  or  in  communities. 
During  the  stress  of  the  Decian  persecution  (249-250  a.d.) 
Paul,  a  native  of  the  Lower  Thebald,  bom  of  wealthy 
parents  about  228,  was  denounced  by  his  brother-in-law 
to  the  authorities  as  a  dunstian,  and  fled  for  safety  in- 
to the  desert,  where  he  established  himself  in*  a  cavern, 
shaded  by  a  palm-tree,  and  with  a  spring  of  water  cloee 
by.  There  he  remained  till  extreme  old  age,  dying,  if 
we  may  accept  Jerome's  chronology,  in  his  hundred  and 
thirteenth  year,  about  342.  Although  he  did  not  collect 
any  band  of  disciples  around  him,  nor  even,  so  far  as  is  re- 
corded, attract  any  casual  visitors,  except  his  more  famous 
successor,  Anthony,  who  is  alleged,  in  a  narrative  con- 
taining many  legendary  details,  to  have  had  an  interview 
with  him  when  himself  a  very  old  man,  the  day  before 
Paul's  death ;  yet  there  seems  reason  to  believe  that  the 
fame  of  his  example  spread  sufficiently  to  induce  imitation 
of  it,  and  that  anchoretic  cells  began  to  be  set  up  sparsely 
in  the  deserts  even  before  Anthony  adopted  that  mode  of 
life.  Anthony's  career  differed  in  various  respects  from 
that  of  his  precursor.  In  the  first  place,  it  was  voluntary 
choice,  not  fear  of  persecution,  which  sent  him  into  solitude. 
He  was  bom  about  250  at  Coma  in  Upper  Egypt,  of 
wealthy  Christian  parents,  and  was  left  at  eighteen  years 
of  age  in  possession  of  a  large  fortune  and  of  the  guardian- 
ship of  a  younger  sister.  He  had  received  what  was  prob- 
ably a  fair  vernacular  education,  but  distaste  for  study, 
or  perhaps  more  probably  that  difficulty  which  contempla- 
tive intellects  experience  in  the  acqui^tion  of  languages, 
left  him  unacquainted  with  Greek  or  Latin;'  yet  the 
intimate  knowledgo  of  Scripture  which  he  afterwards 
displayed  cannot  be  satisfactorily  accounted  for  in  any 
other  way  than  as  the  result  of  attentive  perusal,  since  no 
mere  listening  to  the  lections  in  church  would  suffice  to  con- 
veydt ;  and  we  must  therefore  take  Athanasius's  statement 
of  his  ignorance  of  letters  to  denote  the  absence  of  culture, 
not  as  implying  actual  illiteracy  One  day,  hearing  the  gospel 
read,  '*  Go  and  sell  that  thou  hast,  and  gi  re  to  the  poor  . . . 
and  come,  and  follow  Me,*  he  took  it  as  a  direct  addrctts 
to  himself  and  at  once  returned  home,  distributed  his  pro- 
perty amopgst  his  neighbours,  reserving  only  a  small  sum 
for  the  support  of.  his  sister  whom  he  placed  in  charge 
of  some  Christian  virgins,  and  then  betook  himself  to  a 
solitary  life,  first,  visiting  the  most  eminent  ascetics  and 
anchorets  he  could  find.  In  order  that  he  might  leam  the 
peculiar  merit  of  each,  and  imitate  it.  He  fixed  his  dwell* 
ing  first  in  a  tomb^  tiien  in  a  ruined 'fort  near  the  Nile, 
where  he  remained  for  twenty  years,  leaving  it'but  once, 
in  311,  to  encourage  the  Christians  of  Alexandria  during 
the  persecution  of  Maximin ;  and  lastly  in  a  small  grove  of 
date-palms,  a  few  miles  west  of  the  western  coast  of  the 
Red  Sea,  near  the  base  of  Moimt  Eolsim,  where  he  made 
an  enclosure  and  planted  it  as  a  garden.  He  quitted  this 
retirement  but  onoe  in  his  remaining  life,  when  he  again 
visited-  Alexandria  in*  335,  at  the  request  of  Athan- 
asius^ to  preach  against  .the  Arians.  Tet  his  fame  drew 
not  only  frequent  visitors  to  his  oell,  but  numerous  disciples 
and  imitators  around  him,  attracted  not  alone  by  his  pious 
austerities,  but  by  his  cheerful  and  courteous  manners  and 
shrewd  practical  judgment..  He  made  the  solitary  life 
honourable  and  popiUar,  fully  justifying  Jerome's  phrase 
in  comparing  him  with  Paul,  *'  H^jus  vit»  auctor  Paulus, 
illustrator  etiam  Antonius.*  THien  Anthony  died  in 
365,  aged  one  hundred  and  five,  the  desert  was  already 
studded  with  hermitages  in  every  direction,  and  the  second 
great  step  in  the  dev^opment  of  monachism  had  been  long 
taken  by  Pachomius,  who  stands  out  in  history  at  once  as  the 
fpunder  of  the  ocenobitio  life  amongst  Christians  and  as  the 
author  of  the  first  formal  monastic  rule.  ^Bom  about  292, 
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a^d  oonTerted  to  dristianitj  in  early  manhood  while 
aenring  in  the  army,  he  was  baptized  on  obtaining  his  dis- 
charge, and  at  once  adopted  the  ascetic  lU^  under  the 
direction  of  the  hermit  Pahemon,  with  whom  he  retired 
to  Tabennn,  an  island  in  the  Kile,  between  Farshoot  and 
Dendarah.  Here  he  began  his  new  institute,  whose  dis- 
tinguishing features  were  as  follows.  The  monks  were 
distributed  into  cells,  each  of  which  contained  three  inmates, 
known  in  this  relation  as  $yneelli  (the  usual  number  in 
other  Egyptian  foundations  was  two  in  each  cell,  while  in 
Syria  the  tenant  had  no  partner).  A  large  number  of  such 
cells  clustered  near  each  other  formed  a  laura,  and  each 
such  laura  had  but  One  common  place  for  meals  and  other 
aa^emblies.  Work  and  food  were  apportioned  to  each 
inmate  according  to  his  physical  strength,  and  such  as 
wero  permitted  exceptional  strictness  in  fasting  Were  not 
to  undertake  the  heavier  tasks  of  bodily  labour.  Their 
drees  was  to  be  a  close  linen  tunic,  with  a  white  goatskin 
by  way  of  upper  garment,  which  they  were  not  to  lay  aside 
at  meals  or  in  bed,  but  only  when  they  assembled  for  the 
eocharist,  when  they  wore  their  hoods  only  in  addition  to 
the  tunio.  They  were  divided  into  twenty-four  groups  or 
classes  numbered  according  to  the  letters  of  the  Greek 
alphabet^  into  which  they  were  distributed  according  to 
tlieir  intellectual  and  spiritual  proficiency,  the  least  intelli- 
gent being  placed  in  class  i,  Ihe  letter  of  simplest  form, 
and  the  ablest  in  class  (,  the  most  complicated.  Each 
group  was  subdivided  into  bands  of  ten  and  a  hundred 
under  decuriona  and  centurions,,  and  all  subject  to  the 
Abbot^  who  was  himself  in  turn,  when  the  institution 
spread  and  ramified,  subject  to  the  Superior  (or  Archi- 
mandrite) of  the  mother-house ;  while  the  finance  of  each 
house  was  managed  by  a  steward  (oUovofun),  who  was  simi- 
larly, accountable  to  the  treasurer  or  steward  at  Tabennie. 
Their  usual  food  was  bread  and  water ;  their  luzuriesy  oil, 
salt,  and  a  few  occasional  fruits  or  vegetable^  chiefly 
pulse ;  frugal  meals  which  they  ate  in  strict  silenoe— 
sometimes  broken  by  the  voice  of  a  reader,  appointed  to 
recite  lections  from  the  Bible — each  man  so  wearing  his 
hood  or  cowl  as  to  hide  his  face  from  his  companions. 
They  assembled  twice  daily  for  oommon  prayer,  and  met 
further  for  communion  on  Saturdays  and  Sundays.  A 
'Strict  probation  of  three  years  was  imposed  on  postulants 
for  admission,  during  which  they  were  confined  to  simple 
tasks  of  labour,  and  were  not  permitted  to  enter  upon 
actual  study  tiU  they  had  satisfactorily  passed  through 
ihis  term.  Their  work  was  tillage  for  their  own  immediate 
wants,  and  weaving  mats  or  baskets  for  sale,  to  procure 
such  necessaries  as  their'  direct  labour  was  insufficient  to 
provide ;  and,  as  time  went  on, '  other  handicrafts  were 
practised  hi  the  cloisters,  such  as  those  of  smiths,  tailors, 
boat-builders,  tanners,  and  so  forth.  Pachomius  induced 
his  sister  to  found  a  convent  of  nuns  governed  by  very 
similar  rules,  and  subject  to  the  authority  of  a  visitor 
appointed  by  himself,  as  superior  of  the  whole  institute. 
Such  was  the  success  of  the  Paohomian  rule  that  before 
the  founder  died  (between  S48  and  360)  he  had  no  fewer 
than  fourteen  hundred  monks  in  his  own  ocsnobium,  and 
se>en  thousand  altogether  under  his  authority.  Kor  was 
its  influence  confined  to  Tabennn  and  its  dependencies. 
Ammon  carried  the  rule  into  the  Kitrian  desert,  where 
^Ye  thousand  monks  were  soon  collected;  Hilarion  bore 
it  into  Syria  and  Palestine,  Eustothius  of  Sebaste  into 
Armenia,  Ephraem  SyrDt  into  Mesopotamia,  Basil  the  Great 
into  Cappiiulooia  and  Pontus  (though  a  rule  of  his  own 
•framing  supplanted  it  later) ;  and,  above  all,  it  was  brought 
by  Athanasius  himself  into  Italy,  whence  it  spread  over 
the  West  till  modified  in  various  ways  by  sulisequent  kgi»- 
latioh,  and  finally  dUplaced  by  the  Benedictine  institute. 
And  itiBh  wu  iti  popularity,  meeting  as  it  did  a  need  of 


the  time,  that  its  votaries  in  Egypt  ttlon«  amoimted  ly 
the  5th  century  to  more  than  a  hundred  thousand,  of  when 
three-fourths  were  men.  This  rule  has  come  down  to  n 
in  two  very  different  forms :  -an  earlier  and  probably  ori^ 
ginUl  one,  preserved  for  us  in  the  HtHcria  Lautiaea  of 
Palladius,  bishop  of  Helenopolis  (367-430)— a  great  stove^ 
house  of  details  on  Egyptian  monachism,  which  is  very 
brief,  and  has  been  summarized  above — and* a  much 
longer  recension,  extending  to  194  heads  or  chapters^  pre- 
served in  a  translation  by  Jerome,  in  whose  time  the 
monks  governed  by  ^it  had  increased  to  fifty  thonaand. 
It  had  not,  however,  a  complete  monopoly,  for  there  w«re 
also  similar  rules  in  local  use,  going  by  the  names  of  famous 
ascetics  such  as  Paphnutlus,  Macarius,  and  Serapion  ;  nor 
was  it  uncommon  to  find  communities  wherein  two  or  three 
different  rules  were  followed  simultaneously  by  the  various 
inmates.  The  rule  of  Basil,  however,  proved  to  the 
East  what  that  of  Benedict  did  to  the  West,  in  that  it 
practically  absorbed  or  supplanted  aH  its  predecessor^ 
while,  unlike  the  great  Western  reform,  it  has  had  no  sub- 
sequent competitors,  and  remains  to  this  day  the  sing^ 
monastic  code  of  the  Oriental  Church.  This  rule  is 
embodied  in  the  Ascetic  Sermons  ci  Basil,  and  also  in 
two  recensions,  a  longer  and  a  shorter  one^  of  the  actual 
provisions  of  his  code,  which  are  marked  with  not  a  little 
of  the  shrewd  practical  sense,  as  well  as  lofty  piety,  which 
characterised  the  founder, — being  especially  noticeable  for 
their  discouragement  of  the  solitary  mode  of  life,  and  for 
their  recommendation  of  kbour.  The  development  of  Orien- 
tal monachism  thus  ceases  with  the  Basilian  rule,  and  there 
are  only  two  seeming  exceptions  to  this  fact :  the  institu- 
tion of  the  Acoemeti  {dKol/Arjroi),  or  "sleepless'  monks 
in  the  5th  century,  for  the  purpoee  of  keeping  up  unbroken 
prayer  day  and  night — a  system  copied  much  later  in  the 
West  by  the  communities  founded  for  **  perpetual  adora- 
tion ; "  and  the  erection,  for  these  very  monks,  of  the  great 
monastery  of  the  Studium  at  Constantinople  (named  from 
Stttdius,  its  founder),  which  was  the  Quny  of  its  time  and 
Country,  as  a  centre  of  the  more  intellectual  monastic  life, 
and  as  the  model  of  stateliness  in  ecclesiastical  ceremonial' 
Greek  monachism,  as  an  institute,  has  no  history  later  than 
the  5th  century.  The  monks  indeed  constantly  appear  as 
factors  in  the  controversies  of  the  centuries  which  followed, 
at  once  the  polemical  and  the  political  disputes  showing 
them  equally  fierce  and  eager  partisans  (notably  in  the 
Iconoclastic  controversy,  which  found  them  the  most  ardent 
champions  of  images);  but  they  cannot  be  said  to  have 
exerted  much  influence  upon  society  till  a  very  late  period 
of  their  history,  when  they  were  instrumental  in  keeping 
the  national  spirit  and  the  national  religion  alive  in  Buaaia 
when  suffering  under  the  Tatar  yoke,  and  they  performed 
a  like  service  for  Greece  during  the  centuries  of  Turkish 
oppression.  It  may  further  be  added  that,  however 
low  the  intellectual  life  of  Eastern  monasteries  may  appear 
when  judged  by  a  Western  standard,  the  clergy  who  are 
trained  in  them,  technically  known  as  the  "  Black  clergy,* 
stand  much  higher  in  character^  acquirements,  and  general 
influence  than  tiie  secular  or  "White  clergy*  of  the  pariahei^ 
whether  in  Greece  or  in  Russia. 

It  has  been  already  mentioned  that  the  bad  aide  ol 
monachism  appears  almost  as  early  as  its  good  sidei 

.  1  This  gTMt  abbey,  at  tb«  batgbt  of  its  proqMrity,  oostslaad  aera 
tban  a  tbouaand  mouka,  and  tba  follovlng  lUt  of  Ita  ataf  of  ofior 
bMTora,  dna  to  Ibaodore  tba  Stndito,  may  be  vaeAiny  eomparad  w*jk 
tbe  Weatern  mo&aatlo  bieraroby  t— 'H7oiJ/i«rof  (abbot),  vrersjcrtcAt 
(prior),  oUimhtun  (treaanrer),  iwurrvto^6fiXf9  (oei«inoDiailna),  inr^ 
p>frit  (Inapeotor).  Kowo^dfixifi'  (precentor);  rafyifxff  (aeiieeeLaI)u  c«\- 
Xo^nr*  (oellarer),  dfMnfrdpiin  (refeoUoner),  fit^rtiMt  (aaarkt\ 
d^vrmrriK  (eTlgllator)^  pcaoic6tto»  (inflnnanr).  One  or  tve  of  tke 
offloea  do  not  qntte  oorraapoad  la  Saat  and  Weet,  bat  tbe  rntnl 
iMtmblanoa  ia  eloae,  * 
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While  iEe  lystem  won  the  admiration  of  all  the  most  emi- 
nent Christian  teachers  of  .the  a|;e  which  saw  its  birth  and 
early  growth,  and  while  we  are  met  by  a  still  more  remarkr 
able  fact  that  from  the  time  when  monaehism  was  fairly 
established  till  we  enter  oii  the  Middle  Ages  there  are 
but  two  or  three  names  of  distinction  amongst  the  clergy, 
vhethef  as  writers  or  administrators,  to  be  found  oUtside 
the  ranks  of  monaehism,  amongst  whom  the  most  famous 
ire  Ambrose  and  Leo  the  Great,  nevertheless,  there  is 
a  heavy  account  on  the  other  side..  Not  only  did  .the- 
institute  speedily  find  itself  caricatured  by  the  Messalians, 
Euchites,'  Qyirovagi,  Sarabaites  or  Remoboth,  Circumcel- 
liones,  and  other  companies  of  professed  ascetics,  wild  in 
doctrine^  vagrant  in  habits,  and  turbulent  in  conduct,  but 
the  more  genuine  societies  had  scarcely  fewer  faults  in  too 
many  cases.  Lay  in  their  origin,  and  for  the  greater  part 
of  their  earlier  history  having  but  rarely  ecclesiastics 
amongst  them  (a  single  priest  ordained  for  each  monecsteiy 
to  minister  to  its  inmates  being  the  utmost  allowed  for  a 
considerable  time),  they  were  not  subject  to  the  same  strict 
inspection  and  discipline  as  the  clergy,  in  case  a  whole 
community  chose  to  disregard  its  rule ;  though  of  course  it 
was  easy  to  deal  with  an  offender  who  had  tiie  tone  of  his 
monastery  against  him.  The  clergy  were  subject  to  the 
direct  control  of  the  bishops,  and  many  disciplinary  canons 
of  councils  laid  down  rales  for  their  conduct ;  but  this  was 
not  the  case  with  the  monks  for  a  considerable  time — nor 
indeed  ever  effectively  in  the  East — and  their  lay  character 
gave  them  practical  independence  of  any  authority  external 
to  their  abbot.  And,  despite  the  stringency  of  the  mon- 
astic rule  itself,  which,  even  before  actual  vows.l)egan 
to  be  introduced  (probably  on  the  recommendation  of 
Basil),  alwa3rs  involved  daring  compliance  with  it  the 
three  engagements  to  the  observance  of  poverty,  chastity, 
and  obedience,  which  make  up  the  staple  of  the  monastic 
principle,  and  though  pains  were  taken  to  exclude  unfit 
applicants  (such  as  criminals,  slaves  who  had  fled  for  rea- 
sons other  than  ill-treatment,  or  persons  who  had  kindred 
dependent  on  them),  while  a  long  probation  was  exacted 
from  all  who  were  accepted,  yet  it  was  impossible  that 
more  than  a  small  proportion  of  the  many  thousands  who' 
flocked  in  during  the  first  enthusiasm  for  the  new  move- 
ment should  have  had  any  real  sympathy  with  the  're- 
straints and  aspirations  of  such  a  mode  of  life.  Severe 
asceticism'  operates  differently  on  different  natures,  and 
while  there  are  some  whom  it  does-  but  discipline  and 
refine  there  are  more  whom  it  tends  to  coarsen  and  to 
brutalize,  even  apart  from-  the  many  whom  it  is  apt  to 
affect  with  morbidness,  if  not  actual  insanity.  And  it  is 
unquestionable  that  vast  numbers  of  those  who  entered 
on  the  monastic  Ufe  came  from  the  poorer  classes,  in 
search  of  some  less  toilsome  mode  of  existence  than  they 
had  previously  led,  preferring  the  contemplative  societies, 
wherein  ahnost  no  labour,  certainly  hone  of  a  severe  and 
trying  cast,  was  practised,  to  those  where  agriculture  and 
other  active  employments,  requiring  more  energy  than  mat 
and  basket  weaving,  werf)  enjoined.  Such  nien,  unedti- 
sated  and  undisciplined,  were  liable  to  be  thrown  entirely 
out, of  gear  by  the  complete  revolution  in  their  mode  of' 
life,^ — especially  when  the  community  they  joined  was  not 
Duly  contemplative,  but  situated  in  some  place  where  the 
ungrateful  soil  made  tillage  nearly  impracticable,  and  the 
vast  numbers  crowded  together  were  far  too  numerous  for 
any  tasks  which  could  be  assigned  thenu  From  the  boaomi 
of  such  societies  came  not  only  single  examples  of  exagger- 
ated spiritual  pride,  bitter  fanaticism,  avaricious  greed  of 
fche  scanty  articles  whose  usufract  was  permitted,'  fierce 
sensuality, '  and  wild  religious  delusions,  but  they  gave 
birth  to  companies  like  the  fioa-KoC,  or  "  grazing  monks,* 
9f  Mesopotamia  and  Palestine,  who  roved  about,. shelter 


less  and  nearly  naked,  as  Sosomen  and  Evagrius  tell  ua^  in 
the^ountains  and  deserts,  grovelling  on  the  earth,  and 
browning  like  cattle  on  the  herbs  they  casually  fonnd ;  and 
to  those  fierce  Jbimds  of .  Nitrian  and  Syrian  ascetics  who, 
reared  in  the  narrowest'  of  sehools^  treated  any  divergence 
from  their  own  standard  of  opinion  as  a  crime  which  they 
were  entitled  to  punish  in  thcdr  own  riotous  fashion,*  two 
instandeflfof  which  have  leftr  an  indelible  brand  on  theii 
history— ^the  murder  of.  Hypatia  in  Alexandria,  and  that  ol 
the  patriarch  Flavian  at  the  Robber  Synod  o£  Epheepia. .  An 
equally  singolar,  but  more  sporadic ,  and  temporary,  form 
of  asceticism  was  that  of  the  Stylitee  or  .Hllar-hermits 
(oTvAirai,  jciovirai),  who  followed  a  fashion  first  set  by 
Simeon,  a  Syriaii  monk  who  spent  almost  half  of  the  5^ 
century  oh  the  summit  of  a  odumn-  60  feet  in  height 
This  unwonted  kind  of  austerity  at  first  gave  rise  to  strong 
objections^  eveni  from  hermits  themselves,,  and^  messenger 
was  sent  to  Simeon,  bidding  him  in  the  name  of  a  synod 
of  bishops  to  descend  from  his  pillar,  but  with  instrae- 
tions  to  permit  him  to  remain  if  he  showed  himself  ready 
to  comply.  Such  proved  to  be^the  case;  and,  having  thus 
assured  themselves  that  he  was  not  influenced  by  spiritual 
pride,  they  left  him  to  follow  his  pwn.devicesL  And  we 
have  the  direct  personal'  testimony  of  the  wise  and  tem- 
perate Theodoret  that  he  exercised  a -strong  and  vdutary 
influence  over  the  nomadic  Saracen  tribes,  converting  many 
hundreds  and  even  thousands  to  Christianity,  besides  being 
the  shrewd  and  trusted  adviser,  not  only  of  the  peasants 
who  flocked  to  him  for  counsel,  but  of  ^Arab  princes,  Per 
sian  kings,  and  even  Roman  emperors.  He  cannot  be 
judged,  therefore,  by  ordinary  standards,  and  it  is  more 
than  likely  that  a  less  extraordinary  mode*  of  life  would 
have  given  him  less  power  for'  good ;  but  he  is  the  only 
eminent  figure  ..in  the  class  to  which'  he  belongs,  and  the 
fashion  he  set  may  be  said  to  have  died  but  with  his  name 
sake,  the  younger  Simeon,  a  century  later.  Even  When 
the  healthier  side  of  monaehism  as  it  appeared  in  Egypt 
and  Syria  is  dwelt  upon,  and  the  fullest  weight  is  allowed 
to  the  eontemporazy  pictures  drawn  by  great  Christiax) 
writers  of  the  monasteries  as  schools  of  .a  philosophy  traei 
and  purer  than  that  of  the  Porch  or  the  Academy,  as 
places  where  the  equality  and  brotherhood,  merely  dreamed 
of  as  unrealizable  fandes  in  the  outer  world,  could  be  seen  in 
living  action — where  children,  deserted  by  their  parents  oi 
otherwise  orphaned,  were  carefully  reared — where  the  sick 
were  lovingly  tended — where  calmness,  piety,  and  ^If-for- 
getfulness  were  the  rule  of  all, — it  must  be  cpnfessed  that 
the  complaint  of  the  Government,  embodied  in  the  hostile 
legislation  of  the  emperor  "Vijens  j^in\373,  subjecting 
monks  to  the  conscription  (which  drew  forth  an  indignant 
protest  from  Chrysostom),  that  monaehism  was  injuriouc 
to  society  and  to  the  healthy  condition  of  civil  life  b; 
draining  off  so  large  a  fraction  of  the  population  into  the 
backwater  of  the '  cloister,  was  perfectly  well  founded. 
And  no  small  part  of  the  overthrow  of  Christianity  in 
Egypt  and  Syria  by. Islam  is  due  to. the  practical  with- 
drawal  of  all  the  devout  from  family  and  public  life,  leaving 
no  spiritual  energy  to  cope  with  the  Koran  in  the  towns 
and  villages  whither  the  conquering  Arabs  came  to  settle 
and  proselytize. 

-The  history  of  monaehism  Ir  the  West  is  far  more  varied, 
chequered,  and  interesting  than  in  the  East  It  takes 
its  beginning  from  the  visit  of  Athanasius  to  Rome  in 
340,  during  his  second  term  of  exile,*  wheu  he  bi ought 
with  him  his  Life  of  St  Anthony,  and  pressed  his  example 
on  the  Roman  'C^stians  who  mourned  as  patriots,  not  less 
than  as  devotees, .  over  thie  lax  and  enervated  habits  of 
society.'  The  popular  imagination  was  caught  at  once, 
and  not  only  was  the  basis  of  monaehism  successfully  laid 
in  Rome,  itself  but  Eusebius  of.VercelU  introduced  i% 
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into  norfhern  Italy,'  where  it  was- fostered  a  little  later 
by  the  illuBtrious  Ambrose  at  Milan.  .  From  the  yeiy 
beginning  a  marked  difference  shows  itself-  in  the  spirit  of 
Western  monachism  as  compared  with  the  parent  institute 
in  the  East,  Partly  from  dissimilarity  of  climate,  but  still 
more  from  that  of  racial  and  national  temperament^  there 
has  always  been  less  tendency  in  the  West  to  either  abstract 
contemplation  or  severe  self-torture,  such,  as  is  equally 
common  to  many  of  the  Egyptian  or  Syrian  ascetics  and 
to  the  Jogis  of .  Hindustan.  .  Hard  work^  with  duis  interr 
vala  for  food  and  recreation,  occupied  aU  that  part  of  a 
Western  monk's  time  which  was.  not  devoted  to  prayer  o^ 
study,  and  a  caref  u)  apportionment  of  his  duties  through- 
out the  day  gave  each  hour  its  appointed  task  to  be  ful- 
filled, leaving  very  few  loose  ends  of  time  to  be  wilted. 
It  is  true  that  the  Basilian  rule  aimed  at  this  same  end, 
and  that  a  very,  minute  time-table  forms  a  part  of  other 
early  Eastern  codes;  but,  as  already  remarked,  the  work 
was  neither  hard  enough  nor  abundant  enough  to  provide 
really  healthy  labour,  or  to  occupy  the  mind  sufficiently 
to  keep  it  from  vague  speculation  or  morbid  brooding  dur- 
ing the;  hours  of  so-called  toil  From  this  fundamental 
unlikeness  springs  the  broad  distinction  between  the  two 
tjrpes  of  the  monastic  life,  in  that  the  West  did  not  merely 
pro^vide  shelter  for  such  as  felt  unable  to  endure  the  storms 
of  the- world,  leaving  secular  society  to  take  care  of  itself 
as  best  it  could,  but,  contrariwise,  employed  the'  cloister 
far  more  as  a  training-school  for  the  strong,  as  the  stand- 
point whence  to  work  the  lever  which  .moved  »  world. 
Even  the  more  remotely  seduded  monasteries  of  the  West, 
instead  of  serving  as  refuges  wherein  the.  inmates  might 
effectually  cut  themselves  off  from  fdl  intercourse  from 
without,  were  .rather  military  outposts  and  frontier  forts 
of  civilization,  which  taught  the  arts  of  peace,  the  pro- 
cesses of  agriculture,  and  at  least  the  rudiments  of  social 
morality,  to  the  rude  and  almost  nomadic  hunter^  and 
forayers,  of  whom  many  of  the  wilder  tribes  in  ouilying 
districts  consisted.  *  And  if  such  was  tho  case  even  where 
the  conditions  seem^  least  favourable^  it  may  readily  be 
understood  what  an  ample  field  for  exertion  the  more 
settled  regions  provided. 

It  would  seem  that  it  was  some  modification  of  the 
Pachomian  rule  which  first  made  its  way  into  Europe,, 
but  the  interest  excited  by, the  movement  led. to  variety 
of  choice  on  the  part  of  the  teachers  who  aimed  at  spreading' 
its  influence  in  Italy.  Thus,  Urseus,  abbot  of  Pinetum 
(probably  near  Ilavenna)^  translated' the  Basilian  rule  into 
Latin,  and  it. soon  took  root  in  southern  Italy,  whero  it 
continued  to  hold  its  ground  for  a.  considerable  time. 
But  a  far  more  important  part  in  the  propagation  of  the 
monastic-  institute  in  the  West  was  taken  by  Jerome^  who, 
after  spending  a  considerable  time,  beginning  in  374, 
first  as  a  hermit  in  the  desert  of  Chalcis,  and  Utter  at 
Constantinople^  returned  to  Rome  in  382,  where  he 
was  secretary  to  Pope  Damasus.  *  -He  acquired  much 
influence  over  a  distinguished  group  of  Roman  ladies  of 
high  social  position,  the.  most  celebrated .  of  whom  are 
Paula,- and  her  daughters  Blesilla  and  Eustochium,  and 
employed  tihat  influence  in  ursing  the  adoption  of  the 
monastic  life  upon  them.  Blesula  died  early,  it  was  said 
and  believed  in  consequence  of  austerities  pressed  upon 
her  which  her  constitution  was  unable  to  bear ;  and  the 
unpopularity  which  this  report  brought,  upon  Jerome^ 
co-operating  with  the  death  of  his  patron  Damasus  and 
other  causes,  drove  him  back  to  the  East,  whither  Paula 
and  Eustochium  also  betook  themselves,  finally  settling 
down  in  Bethlehem,  where  the  elder  lady  built  three  con- 
vents^ of  one  of  whidi  she  was  superior,  while  Jerome,  who 
similarly  erected  a  monastery  for  monks  in  the  immediate 
ncinil^  acted  as  chapUin  and  di^pector  tp  the  OQmmunity. 


As  .the  taste  for  pilgrimages  had  already  become  deeply 
rooted,  the  convent  at  Bethlehem  was  ere  long  a  favourite 
resort  of  pilgrims,  and  exerted  considerable  influence  in 
^mpting  the  erection  of   similar  foundations  in  tbs 
West.     Quite  another  impulse  was  given  to  the  .further- 
ance of  monachism  by  Augustine.     While,  amongst  tbe 
many  documents  which  have  been  ascribed  to  him,  the  onlj 
one  which  iis  of  the  nature  of  a  monastic  code  is  his  lOStli 
Epistlei,  addressed  in  terms  of  severe  reproval  to  the  nnss 
of  a  convent  he  had  himself  founded  at  Hippo,  but  whid 
had  fallen  away  from  discipline,  his  personal   example 
gave  rise  to  a  new  type  of  the  common  life,  in  that  be 
formed  a  sort  of  college  of  priests,  who  shared  the  episcopal 
house  with  him,  ate  at  a  common  table,  and  copied  in 
other  particulars  the  observances  of  monasteries,  but  vitt 
out  losing  their  secular  character.     This  was  the  origin  d 
the  institute  afterwards  famous  as  the  Austin  Canons,  a 
foundation  of  the  11th  century.     It  is  true  that  Eusebini 
of  Yercelli'  had  anticipated  Augustine  by  collecting  the 
clergy  of  his  cathedral  (and,  as  it  would  seem,  the  remain- 
ing ecclesiastics  of  the  city)  into  a  common  dwelling,  hot 
the  difference  in  his  case  was  that  he  obliged  them  to  adopt 
the  habit  and  style -of  monk^  and  thus  was  in  no  sense  the 
originator  of  a  new  institute.  ^  Another  important  contii- 
bution  of  Augustine's  to  the  history  of  the  common  life  « 
his  treatise  De  Opere  Jfonachoruniy  wherein  he  sets  forth  the 
imperative  need  of  making  hard  work  an  invariable  factor 
of  the  monastic  profession,  notably. on  the  ground  thst 
most  of  the  monks  in  Africa  came  from  the  lower  ranb 
of  society,  such  as  freedmen,  farm-labourers,  and  artiBana, 
who  wero  .spiritually  injured  by  being  raised  into  a  grade 
viewed  with  more  general  respect  than  that  from  which 
they  had  sprung,  while  they  were  actually  subject  to  fewer 
privations  and  lighter  employment  than  they^  had  been 
accustomed  to. '    And  he  adds  that  amongst  other  e^il 
consequences  of  this  idleness  was  that  they  were  found 
tramping  the  country  seUing  sham  relics,  which  they 
I  palmed  off  on  the  unwary,  extorting  money  in  other 
fashions  also,  and  bringing  discredit  on  their  profession 
by  their  hypocrisy  and  vices — a  picture  only,  too  faith- 
fully repeated  by  Uie  Mendicants  a  thousand  years  -  after 
the  date  of  thisc  treatise.     The  5th  century  was  one  d 
rapid  progress  in  the  spread  of  monachlsra.  |n  the  West 
Chief  amongst  those  who  helped  to  popularise  it  stan<is 
the  name  of  John  Cassian  (350-433),  a  monk  of  Bethlehexo, 
who  made  a  long  and.  careful,  study  of  the  Egyptian 
forms  of  monachism,  of  which  he.  has  bequeathed  us  valu- 
able details  in  his  2>«  InstUutwru  Ccenobiomm  and  Col- 
laiionei  Fatmm,  the  former  of  whidi  is  a  treatise  on  the 
monastic  life,  and  indeed  virtually  a  rule,  though  a  some- 
what prolix  one,  mainly  derived  from  Macarius,  while  the 
latter  is  a  record  of  the  teachings  'of  some  hermits  x)f  the 
desert  of  Scete.  .  Both  of  these  works  exercised  a  powerful 
influence  in  their  own  day,  and  the  second  retained  ito 
repute  much  longer,  having  been  warmly  approved  and 
recommended  for  study  )>j  Benedict,  Bmno,  Domimc, 
and  Ignatius  Loyola,  all  four  founders  c^  celebrated  orders. 
Cassian  fixed  himself  at  Marseilles,  where  he  founded  a 
famous  monastery  of  which  he  was  probably  abbot,  and 
which  was  the  centre  whence  monachism,  uniting  the 
peculiarities  of  East  and  West,  was  propagated  in  southern 
Gaul,   and   notably  planted    in    the  island   of   LerinA 
which    became  the  seat  of   one  of  the.  most  emioesj 
monasteries  of  the  early  Middle  Agea     Northern  Gaul 
had  received  the  institute  earlier  through  the  sges^ 
of  Martin,  bishop  of  Tours  (316.897),  who  fbundw 
monasteries  near  Poitiers  and  in  his  own  diooesei  ^ff^^ 
were  soon  thronged,  so  that  his  funeral  was  ^^^ttsn^^ 
two  thousand  monks.     Spain  was  even  earlier  hi  the  ub^ 
^ihm  Crftul,  but  there  is  some  obscurity  as  to  the  '^'^^ 
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of  the  introduction  of  monachism  Jthere,  all  that  is  certain 
being  that  it  had  made  its  footing  good  before  380,  the 
date  of  a  council  of  Saragossa  (Cssaraugusta)  which  for- 
bade, priests  to  assume  the  monkish  habit.  Still  more 
obeciirity  hangs  over  the  first  establishment  of  monachism 
in  Britain,  as  'to  which  no  trustworthy  records  have  come 
down  to  us,  though  all.  probability 'points  to  its  importation 
from  Qaul  in  some  variety  of  the  Pachomian  rule ;  while 
Germany  did  not  receive  the  institute  till  the  following 
century. 

It  must  not  be  supposed,  however,  that  the  principle  of 
monachism  met  with  no  opposition  in  the  course  of  its 
progress.  Apart  from  the  opposition  of  those  who  disliked 
it  precisely  for  its  merits,  for  its  protest  against  the 
dissolute  morals  and  enervated  habits  of  a  luxurious  and 
rotting  society,  and  for  the  manner  in  which  it  won  to 
itself  many  of  the  noblest  and  most  promising  of  the 
young  and  ardent  of  both  sexes,  and  without  taking  into 
account  the  more  -easohable  objections  of  statesmen,  there 
were  not  lacking  warnings  of  the  dangers  attending 
exaggerations  of  the  principle  of  monachism,  uttered  by 
some  of  its  most  eminent  upholders.  Augustine's  sharp 
censures  have  been  already  mentioned,  and  to  them  may 
be  added  the  decrees  of  the  council  of  Gangra  in  363, 
or  thereabouts,  which  anathematize  those  who  adopt  a 
celibate  life  on  the  ground  that  marriage  is  evil,  who  wear 
a  peculiar  dress  as  a  mark  of  holiness,  condemning  such 
as  use  ordinary  clothing,  or  who  desert  their  parents  or 
children  dependent  on  them  under  the  plea  of  desiring  to 
lead -an  ascetic  life.  So,  too,  the  great  Chrysostom,  him- 
self a  warm  advocate  of  monachism,  found  himself  obliged 
to  teach  his  flock  the  sanctity  of  Christian  family  life,  and 
the  truth  that  there  was  often  as  much  selfishness  as  pie^ 
in  retirement  to  a  hermitage  from  the  caTes  and  duties  of 
society.  These  arguments  and  decisions  were^  however, 
aimed  only  at  abuses  and  exaggerations  of  the  monastic 
idea.  It  remained  for  Jovinian  and  Yigilantius  to  assail  the 
actual  principle.  Their  writings  have  not  survived,  and 
we  can  judge  of  their  arguments  only  from  the  account 
given  of  them  by  their  chief  opponent  Jerome,  whose 
eminent  gifts,  however,  did  not  include  either  moderation 
or  controversial  fairness,  so  that  it  is  not  safe  to  assume 
that  we  have  all  their  case  before  us.  As  regards 
Yigilantius,  he  accurately  represents  the  Puritan  type  of 
mind  protesting  against  the  external  part  of  the  popular 
religion  of  his  day,  often  with  good  reason,  but  also  show- 
ing equal  intolerance  for  harmless,  if  not  useful,  practices ; 
so  that  his  condemnation  of  monachjsm  is  only  part  of  his 
general  objection  to  the  temper  of  his  time.  But  Jovinian's 
objections  seem  to  have  gone  deeper.  He  had  been  him- 
self a  monk  (and  indeed  never  resumed  secular  life),  but 
he  disputed  absolutely  the  thesis  that  any  merit  lay  in 
monachism,  celibacy,  fasting,  and  asceticism  considered  in 
themselves,  save  in  so  far  as  they  contributed  to  foster  the 
Christian  temper  and  life,  which  might  and  did  flourish 
equally,  he  urged,  under  quite  different  conditions,  while 
it  was  by  no  means  un  frequent  for  spiritual  pride,  if  not 
Manicluean  error,  to  lay  hold  of  thoiie  who  devoted  them- 
selves to  the  ascetic  profession.  This  was,  in  fact,  going 
very  little  further  than  Chrysostom  had  ,done,  or  than 
Kilus  did  a  shcrt  time  later.  But  Jovinian's  divergence 
from  the  standard  of  his  day  was  not  confined  to  practical 
questions ;  it  extended  to  theological  doctrines  also,  and 
accordingly  his  strictures  on  monachism,  probably  more 
incisive  and  less  qualified  than  those  of  its  other  critics, 
were  involved  in  his  condemnation  as  a  heretic  by  synods 
at  Rome  and  Milan  in  390.  The  reaction,  of  which  he 
may  be  regarded  as  the  mouthpiece  rather  than  as  the 
sole  representative,  was  thus  effectually  crushed,  and  that 
for  centuries.     And  thou^^h  Jovinian  is*  undoubtedly  more 


in  accord  than  his  opponents  with  the  modem  temper  on 
the  subject  of.  monacliism,  and  while  it  may  be  allowed 
that  his  teaching  might  have  been  a  useful  corrective  in 
Eastern  Christendom,  where  family  life  was  all  but  over- 
borne by  asc^icism,  yet  the  impartial  historian  must 
admit  that  his  success  would  have  been  an  irreparable 
misfortune  for  civilization  in  the  West.  Such  a  disjjos- 
sionate  estimate  of  asceticism  as  his,  if  widely  entertained, 
would  have  been  fatal  to  the  spread  of  monachism,  and 
thus  one  of  the  most  important  -conservative  and  statical 
forces  in  the  preservation  of  the  older  culture,  one  of  the 
most  powerful  dynamical  forces  in  reducing  the  chaotic 
materials  of  early  medisBval  society  to  order  and  coherence, 
would  have  been  lost  to  Europe;  nor  is  it  easy  to  conjecture 
what  effectual  substitute  could  have  taken  its  place.  As 
it  was,  the  movement  was  not  checked  for  a  moment  by 
this  partial  reaction ;  and  not  only  did  the  older,  com- 
munities thrive  and  spread  during  the  5th  and  early  6th 
centuries,  but  new  ones  were  established, — chief  Among 
which  stand  those  of  Oesarius  of  Aries  and  of  Donatus 
of  Besan^on  in  southern  Gaul,  that  of  Isidore  of  Seville 
in  Spain,  and  the  early  Celtic  code,  of  which  only  tr^i- 
tional  fragments  survive,-  but  which  seems  in  Britain  to 
have  been  strongly  affected  by  tribel  influences^  so  that 
a  monastery  was  often  recruited  from  a  single  cLui,  and 
the  abbacy  became  hereditary  in  the  family  of  the  chief- 
tain, a  fact  which  is  noticeable  even  in  the  succession  cf 
the  abbots  of  lona,  who  for  ten  elections  after  Columba 
were  of  his  family  in  the  tribe  of  Conall  Gulban.^ 

But,  swiftly  as  monachism  spread  in  Europe  during  the 
breaking-up  of  the  Western  empire,  some  of  the  causes 
which  hastened  its  progress  also  tended  to  its  rapid  do- 
cay.  The  disturbed  state  of  society,  and,  in  particular,  the 
prevalence  of  petty  warfare,  drove  many  thousands  cf 
persons  to  seek  a  quiet  refuge  in  the  cloister  without  any 
more  directly  religious  motive.  When  once  there,  they 
found  in  every  place  some  rule  in  force  which  was  either 
imported  directly  from  Egypt  or  Syria,  or  else,  like  that 
of  Cesarius,  modelled  on  Eastern  lines,  and  therefore 
ill  suited  to  the  severer  climate  of  Europe  and  the  more 
active  habits  of  the  people.  The  austerities  were  thus  too 
oppressive  for  general  observance^  and  the  result  was  a 
widespread  neglect  of  rules  which  continued  nominally  in 
force,  while  at  the  same  time  the  very  monks  who  had 
ceased  to  keep  them  laid  claim  to  special  sanctity  on  the 
pretence  of  Uieir  strict  Way  of  life.  The  tiipe.was  ripe 
for  a  reform,  or  rather  for  a  wholly  *new  departure  in 
the  shape  of  a  rule  devised  to  meet  Western  needs,  and 
not'  merely^  adapted  more  or  less  clumsily  from  Oriental 
asceticfsm.  The  fitting  man  to  accomplish  this  difficult 
task  appeared  in  the  person  of  Benedict  of  Nursia,  author 
of  the  most  famous  of  all  mon&stic  codes.  Bom  of  a 
respectable  family  about  480,  he  adopted  the  ascetic  life 
at  fourteen  iiv  a  cave  near  Subiaoo,  not  far  from  Rome, 
where  he  remained  for  three  years,  at  the  expiration 
of  which  he  was  chosen  abbot  of  a  neighbouring  con- 
vent, then  in  a  very  relaxed  state.  His  role  proved 
too  stem  for  his  new  subjects,  who  attempted  to  poison 
him,  whereupon  he  resigned  his  office  and  returned 
to  Subiaco,  around  which  he  soon  erected  twelve  monas- 
teries, each  peopled  by  an  abbot  and  twelve  monks. 
Fresh  attempts  on  his  life  and  on  the  discipline  of  his 
society  drove  him  out  again  in  the  year  526,  when  he  fixed 
hlB  dwelling  at  Monte  Cassino,  the  place  where  his  cele- 
brated role  was  drafted  in  the  following  year,  and  which 
has  ever  since  prided  itself  on  its  rank  as  tiie  cradle  of  the 
Benedictine  Order  and  the  premier  abbey  of  Western 
Christendom.      The   famous   institute  which  he  devised 
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haft  a  great  sorfaee  likeness  to  the  rule  of  Basil,  which* 
alone  htm  rivalled  it  in  permanence,  though  far  below  it 
in  diiAudon  and,  it  may  be  added,  in  serrices  to  humanity. 
Superior  in  flexibility  and  in  the  power  of  adapting  itself 
in  new  conditions  of  circumstance  and  society  to  any  rule 
which  preceded  it  (and  indeed  to  most  of  those  devised 
later),  the  effect  it  produced  in  its  own  immediate  day  and 
for  several  centuries  afterwards  is  almost  incalculable. 

Obedience,  iflence,  humility ;  worship,  study,  and  work ;  such 
w  the  ideas  and  emplorments  with  which  this.code  of  sevcoty- three 
chapters  is  occupied.  It  opens  with  a  sermonet  or  hortatory  preface, 
and  then  proceeds  to  define  tiie  existing  classes  of  monks,  as  divided 
into  CoBnobites,  Anchorets,  Sarabaitea,  living  by  twos  and  threes 
together  without  any  fixed  rule  or  lawful  superior,  and  Gyrovagi, 
vagrant  tnunpo  who,  even  at  that  time,  as  more  than  a  centunr 
oanier,  continued  to  bring  discredit  on  the  monastic  profession.  It 
WM  one  great  aim  of  the  Benedictine  reform  to  extirpate  these  two 
Utter  rlisntifl.  and  the  method  adopted  was  the  addition  of  a  fourth 
vow,  that  of  "  stability,"  to  the  three  usual  pledges.  This  fourth 
vow  bound  th*  monk  to  continuance  in  his  profession,  and  even  to 
resldenoe  for  life  at  the  monastery  in  which  he  was  professed,  unless 
temporary  Absence  or  permanent  transfer  were  permitted  by  the 
sonorities,  and  thus  struck  directly  against  the  temper  of  restless- 
ness and  desire  for  change  which  were  such  powerful  factors  in 
jtonerating  the  irregular  and  wandering  classes  just  named.  Chapter 
U.  describes  the  oualities  of  an  abbot,  and  also  decrees  that  no  dis- 
tliiottons  (tf  worloly  rank  or  station  are  to  be  recognized  amount 
the  inmates  of  the  monasterv.  Chapter  iii  is  one  of  those  which 
bast  enable  as  to  estimate  the  foresight  and  good  sense  of  Bene- 
(Uet  It  enacts  that  the  abbot  is  to  call  the  entire  body  of  the 
ixvtbren  tosether  to  deliberate  on  anv  weighty  Aiatter,  and  not  to 
deolde  it  tiU  he  has  heard  the  counsel  of  even  the  verv  youngest ; 
whfle  in  matters  of  less  moment  consultation  with  the  elder  members 
cufficea.  Chapter  iv.  enumerates  the  instruments  of  good  works, 
tnmmed  mp  in  seventy-two  pithy  maxims,  mainly  Scriptural  in  letter 
or  spirit  Chapter  v.  is  on  the  obedience  of  disciples.  Chapter  vi 
is  on  silence,  recommending  spareness  and  wholesomeness  of  speech, 
bat  not  laying  down  any  hard-and-C&st  rulee  snch  as  thoae  of  the 
TVap^sts  of  a  later  day.  Chapter  viL  treats  of  humility,  including 
ii^unctions  to  the  monk  to  confees  his  secret  latilts  and  thoughts  to 
the  abbot,  to  do  nothing  but  what  the  common  rule  or  the  example 
of  his  seniors  teaches,  and  to  exhibit  lowliness  and  meekness  in  out- 
ward bearing  as  well  as  in  the  inward  spirit  Chapters  ix.-xx.  are 
occupied  witn  directions  about  the  performance  of^  Divine  service, 
so  fsr  as  relates  to  the  recitation  of  the  Canonical  Hours,  seven  of 
the  day  and  one  of  the  night  Chapter  xxL  provides  for  the 
appointment  of  deans  (officers  over  ten  monks)  in  large  monasteries, 
to  be  choeen  by  merit,  and  no6  by  mere  seniority.  Chapter  xxiL 
prescribes  rules  for  the  dormitory,  each  monk  to  have  a  separate 
oed  with  suitable  coverings,  and  to  sleep  in  Ids  habit,  and  |^rded, 
so  as  to  be  ready  to  rise  at  a  moment's  notice,  and  a  light  is  to  be 
kept  buminff  in  the  dormitory  tHI  morning.  Eight  chapters  (xxiii  - 
tTT.)  then  deal  with  offenders,  a  fpraduated  scale  of  penalties  being 
provided 2  first,  private  admonition;  next,  separation  from  the 
brethren  at  meals  and  recreation ;  then  scourging;  and,  finally,  ex- 
pulsion in  the  case  of  hardened  ofTenders,  but  not  until  the  abbot 
nas  used  every  means  to  soften  and  reclaim  them.  Even  in  this  last 
event,  the  outcast  may  be  received  again,  and  that  thrice,  on  the 
condition  of  forfeiting  his  seniority  and  descending  to  the  lowest 
place.  After  the  third  expulsion,  return  was  finally  barred.  Chapter 
xxxi.  is  on  the  character  and  duties  of  the  cellarer,  an  important 
officer  in  monasteries ;  who  was  steward,  and  had  the  charge  of  all 
the  stores,  and  the  responsibility  of  serving  them  out  as  needed  ; 
while  the  next  chapter  provides  for  the  appointment  of  inferior 
officers  to  take  charge  of  the  tools,  clothes,  and  other  goods  belong- 
ing to  the  monasterv.  Chapter  xxxiiL  prohibits  any  monk  to  give, 
receive,  or  keep  au^t  as  his  own  without  leave  of  the  abbot,  who 
is,  however,  bound  to  supply  him  with  all  necessaries.  Murmuring 
it  anything  in  the  manner  of  distribution  is  censured  in  the  next 
rbaptsr  as  a  very  grave  offence.  Chapter  xxxv.  ordains  that  the 
brethren  are  to  serve  in  the  kitchen  by  turns,  unless  excused  by 
reason  of  sipkness  or  some  more  important  occupation,  and  that  who- 
ever is  on  duty  on  Saturday  is  to  clean  up  for  the  week,  and  to 
ilsliver  sU  tlie  cloths  and  utensils  to  tlie  cellarer  in  good  condition 
for  his  successor  in' office..  Chapter  xxxvi.,  while  warning  tibe  sick 
imI  to  be  impatient  or  exacting,  ^ves  careful  directions  for  their 
comfort  They  are  to  be  placed  in  an  infirmaiy  and  to  be  com- 
mitted to  the  care  of  a  competent  attendant,  are  to  be  allowed  baths 
na  often  as  is  expedient,  and  S  flesh  dirt  to  promote  their  -rec(^ery, 
thoagh  against  the  rule  for  thoee  in  health.  Old  men  and  children 
are  also  to  be  dispensed  from  the  rigour  of  the  nile,  and  they  may 
liave  their  meals  oefore  the  usual  hours,  iuNtead  of  waiting  for  the 
othera  Chapter  xxxviii  directs  that  reading  aloud  during  meals 
is  to  bS  practised,  and  that  no  conversation,  even  about  the  subject 
^  the  reading,  is  to  be  carried  on  by  the  brethren ,  vrlio  ai-e  to  keep 


silence,  using  signs  if  they  need  anything.  The  reader  is  to  In 
appointed  for  a  week,  and  to  enter  upon  his  duties  on  Sunday.  Hi 
is  to  be  allowed  a  little  food  before  be^dnnlng  his  task,  lest  he  dtosk 
become  faint,  and  is  to  finish  his  meal  afterwards  alonf  with  titf 
kitcheners  and  waiters.  And  the  readers  are  not  to  taike  tarns  of 
duty  in  order,  but  only  such  persons  are  to  be  appointed  as  csn  dis- 
charge the  office  satisfactorily.  Chapters  xxxix.  and  xL  prescribe  tht 
daily  rations  of  food  and  drink.  Two  meals  are  allowed,  consisting 
of  two  cooked  dishes  {pulme)Uaria),  to  permit  a  choice  of  food,  lesi 
one  or  other  dish  should  be  unsuitable  to  any  one,  and  a  third  dish 
of  fruit  or  younff  vegetables  is  granted  as  an  occasional  addition. 
A  pound  of  breaa  is  to  be  served  out  daily  for  each,  thoogh  the  abbot 
is  empowered  to  increase  the  rations  of  such  as  had  extra  hard  work 
to  do;  while  the  rations  of  children  are  to  be  proportionably 
diminished,  and  flesh-meat  is  forbidden  to  all  except  the  sick  sad 
weak,  but  there  is  no  prohibition  of  any  flesh  save  that  of  four-footed 
beasts,  thus  leaving  the  use  of  poultrv,  eggs,  and  fiah  optioosL 
One  pint  of  vrint  daily  is  allowed  to  each  monk,  but  the  besitatioo 
\dih  which  this  is  conceded  is  noteworthy  ;  and,  while  the  prior  ii 
empowered  to  increase  the  allowance  if  he  judge  it  well,  the  brethrea 
are  told  that  voluntary  abstinence  is  the  best  course,  and  that  when 
a  house  is  too  poor  to  provide  wine  thoee  debarred  from  it  are  not 
to  murmur.  Chapter  xIL  prescribes  the  hours  for  meals  at  differe&k 
seasons  of  the  rear,  care  bemg  taken  that  both  meals  shall  be  taksa 
by  dayliffht,  without  need  of  lampe.  Chapter  xliL  directs  the  monki 
to  assemble  in  the  evening  for  a  reading,  preferably  of  the  Coilatuv 
4>{  Cassian,  followed  by  compline,  after  which  silence  is  to  be  strictly 
observed,  save  for  some  necessary  cause.  Chapters  zliiL-xlvi  im- 
pose penalties  for  minor  breaches  of  rule,  snch  as  coming  lats  is 
prayers  or  meala.  Chapter  xlviL  givea  some  further  directions  n 
to  Divine  service,  throwing  on  the  abbot  or  his  deputy  the  respona- 
bility  of  notifying  the  hour  for  it,  and  provides  that  no  incomneteat 
person  shall  be  set  to  chant  or  read.  Chapter  zlviiL,  altnoacb 
brief,  is  one  of  the  most  important  and  characteristic  in  the  nJe. 
It  is  on  daily  manual  labour,  and  begins  with  the  pithy  axiom, 
"  Idleness  is  an  enemy  of  the  soul*'  {OtumUu  inimiea  ^tfantrnf). 
It  proceeds  to  eigoin  that  the  brethren  are  to  distribute  the  time 
not  already  taken  up  with  prayer,  meals,  and  sleep,  into  periods  of 
manual  labour  or  devout  reading.  From  Easter  till  the  1st  October 
they  are  to  work  from  prime  till  the  fourth  hour.  From  the  foortb 
till  nearly  the  sixth  hour  they  are  to  read.  On  rising  from  mesl* 
time  after  the  sixth  hour  they  are  to  rest  in  silence  on  their  beds— 
the  familiar  tiuta  of  warm  countries — but  those  who^wofer  to  lesd 
may  do  so,  provided  they  disturb  no  one.  Kones  are  to  be  ssmI 
about  the  middle  of  the  eighth  hour  (2.80  P.M.),  and  then  work  is 
to  be  resumed  till  evening.  From  the  1st  October  tiU  the  beginning 
of  Lent  they  are  to  read  tall  the  second  hoar,  then  to  say  terct, 
after  which  to  work  till  the  ninth  hour.  At  the  ninth  hour  they 
are  to  -leave  oflT  work,  and  after  their  meal  to  read  spiritual  books  or 
the  Psalms.  In  Lent  they  are  to  read  from  the  morning  till  the 
third  hour,  then  to  work  tul  the  end  of  the  tenth  hour.  And  every 
one  is  to  have  a  book  ffiven  out  to  him  f^m  the  library  at  the  be- 
ginning of  Lent^  which  he  is  to  read  tiirough ;  while  two  senior 
brethren  are  to  go  the  rounds  during  reading  hours  to  see  that  tbs 
monks  are  actually  reading,  and  neither  lounging  nor  ftouaw^g. 
On  Sundays  all  are  to  read  throughout  the  day,  except  ssi^  as  hsv* 
special  duties  to  discharge ;  and  if  there  be  any  who  eithercansot 
or  will  not  read  or  meditate,  some  task  to  keep  them  fnm  idling  ii 
to  be  assigned  them.  Sickly  and  delicate  brethren  are  to  be  gives 
light  work,  suitable  to  their  health.  Chapter  xlix.  wamtt^  with- 
out commanding,  the  adoption  of  some  voluntary  self-denial  daring 
Lent,  to  be  undertakev  with  tiie  abbofs  approval  only, — aosterities 
without  snch  sanction  being  denounced  as  vainglorioo^  Chapter 
L  directs  that  brethren  who  work  at  a  dist^ce,  so  as  to  be  unsUe 
to  attend  common  prayer,  are  to  recite  the  office  where  they  ouv 
happen  to  be.  Chapter  li.  prescribes  that  monka  sent  on  an  emnd, 
and  expecting  to  return  the  same  day,  are. not  to  eat  while  out, 
unless  they  have  special  leave  from  the  abbot.  Chapter  liL  gi^cf  * 
few  directions  as  to  behaviour  in  the  oratory.  Chapter  liiL  eostaiof 
rules  for  the  entertainment  of  guests.  The  moat  noteworthr  pn* 
visions  are  that  the  abbot  is  Ucensed  to  break  his  Uait  with  the 
guests,  unless  on  a  church  fast-day,  in  order  to  bear  them  company 
at  meal-timea ;  that  the  kitchen  for  the  abbot  and  guests  is  to  be 
separate  from  the  general  kitchen,  and  served  by  the  same  tvo 
brethren  for  a  year,  to  insure  that  no  additional  laboar  may  bU  ^ 
the  ordinary  kitcheners  through  the  unexpected  arrivals  of  stxangen 
needing  to  be  fed ;  that  the  guest-room  be  entrusted  to  a  brothtf 
(the  hospitaller),  and  that  no  monk  shall  apeak  to  or  mix  vitb  tiM 
guests  unless  by  special  appointment-^  verv  salutary  ^V*^^ 
in  view  of  the  miscellaneous  rout  of  visitors  likaly  to  apply  for  Am 
and  shelter.  Chapter  liv.  forbids  monks  to  receive  letter%  tokflj^ 
or  gifts,  even  from  their  nearest  kin,  withoat  the  abbofs  penw 
sion,  or  to  give  any  such  things  to  another ;  and  the  abbot  if  ■»« 
powered  to  transfer  preeents  to  some  person  other  than  him.  for  vbem 
they  were  intended.  Chapter  Iv.  preecribes  the  drss^  and,  w 
Benedict's  usual  good  sense,  leaves  it  wholly  Kn  the  abbofs  di» 
cretion  to  provide  clothin|{  soitabla  to  the  diawfes  sod  UWk 
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dttotlyTnUiiffihatSii  tempentte  placM  a  cowl  and  tonic,  thick  in 
winttr  and  thin  in  rammer,  wiUi  a  scapular  (a  ileeTeleM  woollen 
apannent  paoied  orer  the  head,  and  Iklling  down  over  the  breast  and 
Daek>  for  work  hoon,  as  alao  shoe*  and  stockings,  all  of  the  ordinary 
oonntry  make  and  cheapest  kind,  shall  suffice.  Each  monk  is  to 
lufcTtt  a  change  of  theee  garments,  to  allow  of  washing  and  jet 
another  for  use.  when  sent  on  a  journey,  to  be  of  rather  better 
materials,  and  to  be  kept  in  the  general  wardrobe  when  not  in  actual 
wrear.  The  old  clothes  are  to  be  given  up  when  new  ones  are  serred 
oat,  and  are  to  be  laid  by  in  the  wardroDe  for  the  poor.^-  A  straw 
mattress^  blanket,  quilt,  and  pillow  are  to  be  furmBhed  for  each 
bed ;  and  in  addition  the  abbot  is  to  give  .every  monk  a  knife,  a 
pen,  a  needle,  a  handkerchief,  and  tableta.  Chapter  Ivi  rules  that 
the  abbot  ia  to  take'  his  meals  with  -the  guests  and  strangers,  with 
the  privilege,  if  guests  be  few,  of  inviting  any  of  the  brethren  he 
chooeea,  so  long  as  some  seniors  are  left  in  charge.  Chapter  IviL 
prescribes  that  craftsmen  amongst  the  brethren  are  to  work  with  the 
abbofs  permiflsion,  and  if  their  work  is  to  be  for  sale,  those  who  are 
entrusted  with  making  the  bargains  are  to  deal  honestly  with  pur- 
chasers, and  to  sell  rather  below  the  current  trade  price.  Chapter 
IvilL  lays  down  the  rules  for  the  admission  of  new  memberi  it  is 
not  to  be  made  too  easy.  The  postulant  is  to  be  allowed  to  knock 
for  entrance  in  vain  for  four  or  five  days,  then  to  be  brought  into 
the  guest-room  for  a  few  days  more,  and  so  be  transferred  to  the 
novioe-house,  where  he  is  to  remain  under  the  charge  of  a  senior 
monk  lor  two  montha  If  he  persevere  at  the  end  of  this  time,  the 
rule  is  to  be  read  over  to  him,  and  the  option  of  departing  or  remain- 
ing is  to  be  offered.  If  he  persevere,  he  is  returned  to  the  novice- 
house  for  six  months'  further  probation,  after  which  the  rule  is  again 
read  to  him  as  before,  and  vet  a  third  time  after  a  further  term  of 
four  months.  Hot  till  he  has  surmounted  this  final  ordeal  can  he 
^be  admitted  into  the  community,  and  before  that  is  done  he  must 
'diveet  himself  of  his  property,  either  givine  it  to  the  poor,  or  mak- 
ing a  deed  of  gift  to  tne  monastery.  Then  ne  is  allowed  to  sign  the 
act  of  profession,  including  the  vow  of  stability,  which  he  is  to  lay 
with  his  own  hand  on  the  altar.  Chapter  lix.  provides  for  the 
dedication  df  young  children,  noble  or  poor,  bv  their  parents  to  the 
monastio  life^  and  requires  a  promise  from  the  latter  never  to  endow 
the  oblate  with  any  property,  directly  or  in  trust,  though  they 
may  give  to  the  monastery  if  they  please  and  reserve  the  life-income 
to  themselvea.  Chapter  Iz.  regulatee  the  poeition  of  priests  who 
desire  to  live  in  the  monastery.  They  are  to  «^ot  no  relaxations 
or  priority  in  virtue  of  their  ecclesiastical  rank,  though  the  abbot 
mar  assign  clerical  ftmctions  to  them ;  and  a  somewhat  like  rule  is 
laid  down  for  clerks  in  minor  orders.  Chapter  IzL  provides  for  the 
reception  of  strange  monks  as  gacsts,  and  for  their  admission  if  desir' 
inf;  to  join  the  community.  •  The  abb6t  is  enjoined  to  listen  to  an  v 
cnticinns  such  a  guest  may  offer,  and  is  empowered  to  ^ve  him,  u 
accepted  as  a  new  member,  higher  standing  than  that  of  his  entrance, 
but  IS  forbidden  so  to  admit  a  monk  of  anv  known  monastery  with- 
out the  consent  or  letters  commendatory  of  its  abbot  Chapter  IxiL 
mlee  that  the  abbot  may  chooee  a  monk  for  ordination  as  priest  or 
deacon  ;  but  the  ordinee  is  to  rank  in  the  house  frpm  the  date  of  his 
admission,  except  when  officiating,  or  if  the  community  and  the 
abbot  sin^e  him  out  for  promotion  by  merit  If  he  misbehave,  he 
is  to  be  reported  to  the  oishop,  and  if  continuing  to  misconduct 
himself,  shall  be  expelled, — ozMy,  however,  in  case  of  obstinate  die- 
obedience  to  the  rule.  Chapter  IxiiL  lays  down  rules  for  the  gradation 
of  rank  in  the  communit^r,  and  warns  the  abbot  against  arbitrary 
government  Chapter  Ixiv.  allows  the  abbot  to  be  chosen  either  by 
the  common  consent  of  the  whole  community,  or  by  a  select  electoral 
committee ;  and  the  lowest  in  stending  may  be  choeen,  if  fit  In 
the  event  of  a  bad  choice,  the  bidiop  of  the  diocese,  the  neighbour- . 
ing  abbots,  or  even  the  neighbouring  laity,  if  having  reason  to  think 
the  election  made  for  the  poipoee  of  keeping  up  abuser  may  annul 
it  and  appoint  another  rapenor.  Chapter  Ixv.  speaks  of  the  mis- 
chief occasioned  in  many  monasteries  by  the  rivalry  of  the  provost 
or  prior  with  the  abbot^  and  advisee  that  no  such  officer  be  appointed  ; 
yet,  if  the  droumstances  of  the  place  need  one,  the  abbot  may  name 
a  brotiier  to  the  post,  but  he  it  to  be  as  entirely  rabject  to  thd  abbot 
as  any  other  monk,  and  may  be  admonished,  depeeed,  or  expelled 
for  misconduct  Chapter  Ixvi  directs  the  appointment  of  a  porter 
to  answer  at  the  gate,  and  ftirthor  recommends  that  every  nouae 
ahall  hare  ito'own  weU,  mill,*  garden,  bakery,  and  handicraftsmen, 
to  avoid  the  need  of  intercourse  with  the  outer  world.  Chapter  IxviL 
directo  that  no  monk  ahall  quit  the  cloister  without  leave  of  the 
abbot,  and  that,  on  the  return  of  any  from  a  journey,  they  are  to  beg 
the  prayers  of  the  community  for  any  f^ulte  they  have  committed 
during  their  abeence,  and  are  forbidden  to  speak  of  what  tiiey  have 
heard  or  seen  outside.  Chapter  Ixviii  bids  a  monk  who  has  received 
a  hard-or  impossible  oonunand  to  underteke  it  patientiy  and  obedi- 
entiy.'  If  he  find  it  beyond  his  powers,  he  may  mention  the  causs 
quietly  to  -his  superior ;  and,  if  the  command  is  ttill  persiited  in,  he 
must  obey  as  best  he  caxL  Chapter  Ixix.  forbids  monks  to  uphold 
or  defend  one  snother  in  the  monastery,  even  their  nearest  or  kin. 
Chapter.  Ixx.  forbids  striking  or  excommunicating  another,  without 
tha  abbot's  aathority,  and  proyides  that  childran,  until  fifteen,'ahall 


be  subject  to  discipline  from  all  the  monks';  bnt'aityrwho  shall 
chastise  those  above  fifteen  without  the  abbofs  leave,  or  be  unduly 
severe  towards  the  younger,  shall  be  himikelf  punialkable  by  rule. 
Chapter  Ixxi  lays  down  tnat  the  principle  of  obedience  is  to  prevail 
throughout  the  community,  not  only  tolrards  the  abbot,  or  his 
officers,  but  from  the  juniors  towards  their  seniors.  Chapter  IzxiL 
is  a  brief  exhortetion  to  seal ;  and  chapter  Ixxiii  a  note  to  the  effect 
that  the  Benedictine  rule. is  not.  offered  as  an  ideal  of  perfection,  or 
even  as  equal  to  the  teachings  of  Gassian  and  Basil,  but  for  jnere  be* 
ginners  in  the  spiritual  life,  who  may  thence  proceed  further. 

.It  has  been  necesaary  .to  make  thia  detailed  analysis  of 
the  rule,  because  no  mere  summary  of  its  genelral  scope 
conveys  an  adequate  notion  of  it ;  and  it  plays  so  import- 
ant a  part  in  the  history  of  European'  civilisation  that  it 
ia  expedient  to  obtain  a  clear  idea  of  ito  details  as  well  as 
of  its  main  outUnes.;  The  first  peculiarity  in  it  meriting 
attention  is  the  abeence  of  any  severe  austerities.  Plain 
and  bare  as  the  food  and  lodging  appear  if  tested  by 
modem  notions,  yet  it  is  to  be  remembered  that  what  is 
called  "comfort "  is  a  wholly^recent  idea,  and  even  still 
scarcely  familiar,  it  may  almost  be  said,  out  of  Great 
Britain  and  its.  colbniea.  The  scale  of  living  appointed  by 
the  rule  secures  a  greater  abundance  of  the  necessaries  of 
Uf  e,  not  only  than  was  at  all  common  amongst  the  Italian 
poor  of  the  6th  century,  but  than  is  to  be  found  amongst 
the  humbler  peasantry  of  any  European  country  at  Sie 
present  day ;  while  even  the  excluded  superfluities  entered 
but  little  into  the  habits  of  any  save  the  very  wealthy. 
Next,  high  thinking — ^the  highest  thought  of  tiie  time — 
was  united  with  this  plain  living,  as  the  considerable  stress 
laid  upon  reading  attests^  To  this  part  of  the  code  is  due 
the  great  service  performed  by  the  Benedictines,  both  in 
the  erection  of  schools,  and  in  the  preservation  of  almost 
all  the  remains  of  ancient  Latin  literature  which  have 
come  down  to  us.  It  made  it  not  only  possible  but  easy 
for  them  ta  become  a  learned  jorder,  and  it  is  a  veiy 
imperfect  estimate  of  the  stride  forward  in  this  proviidon 
which  Milman  makes,  when  he  views  the  ii^junctions  as  to 
reading  in  the  mere  light  of  expedients  to  fill  up  time 
somehow.  If  it  were  so,  the  hours  for  reading  would 
have  been  fewer,  shorter,  and  more  occasional,  merely 
rounding  off  the  intervals  between  times  of  labour;  but  they 
are  just  .as  prominent  and  nearly  as  long  as  these.  It  is 
true  that  Benedict,  whose  own  education  had  been  abruptly 
broken  off  by  his  early  retreat  from  Rome,  did  not  speci- 
fically ei\join  the  pursuit  of  learning  on  his  nionks;  but 
they  borrowed  the  idea  at'  once  from,  his*  contemporary, 
the  celebrated  Cassiodorus,  the  real  founder  of  monastic 
learning,  of  which  hia  monaatery  of  Yiviers  in  Bruttium 
is  the  first  known  school  But  the  most  valuable  feature 
of  the  rule  is  the  position  of  dignity  which  it  assigns  to 
work.  It  is  scarcely  possible  to  realise  at  the  present  day 
the  diahonour  into  which  toil  of  all  kinds  had  sunk  in  the 
days  of  Benedict.  Not  only  had  the  institution  of  slaveiy 
degraded  many  kinds  of  occupation,  but  the  gradual 
disappearance  from  Italy  of  the  yeoman  class,  ruined  and 
exiled  by  the  concentration  of  great  estates  (latifvndia), 
or  slain  in  the  ceaseless  battles  of  competitors  for  empire 
or  of  barbarian  invaders,  left  few  save  serfs  and  bondsmen 
to  till  the  soil,  while  the  military  habits  of  the  invading 
tribes  led  them  to  contemn  any  life  except  that  of  a 
warrior.  It  is  the  special  glory  of  Benedict  that  he 
taught  the  men  of  his  day  that  work,  sanctified  by  prayer, 
is  uie  best  thing  which  man  can  do,  and  the  lesson  has 
never  been  wholly  lost  sight  of  since. 

The  new. institute  spread  with  even  more  astonishing 
rapidity  than  the  earlier  monachism  which  it  practically 
supplanted  in  the  West,  and  its  history  thenceforward  is, 
with  one  important  exception,  that  of  Western  conventual 
life  for  some  centuries.  Moreover,  besides  marking  the 
close  of  the  first  or  tentative  era  of  monachism,  when  all 
kinds  of  crude  esaays  and  experiments  were  being  made, 
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and  being  itself  the  beginning  of  a  new  and  settled  order, 
H  has  the  distinction  of  giving  greater  dignity  and  weight 
to  the  female  side  of  monachism  than  had  been  the  rale 
preyiouslj.  Numerous  '  and  crowded  as  conyents  for 
women  were  in  the  early  church,  there  is  little  eyidence 
of  their  exercising  any  powerful  influence  as  a  factor  in 
the  j^ractical  religious  life  of  the  time,  and  though' a  few 
indiyidual  women  of  eminence,  a  Euphrosyne  or  a  Macrina, 
illustrate  the  annals  of  the  common  life  in  the  East,  yet 
as  a  class  the  Basilian  nuns  do  not  play  at  all  so  important 
a  part  in  ecclesiastical  history  as  the  spiritual  descendants 
of  Scholastica,  sister  of  Benedict;  for  the  same  flexibility 
and  comparative  gentleness  of  his  rule  which,  made  it 
healtliier  for  men.  than  its  precursors  were  still  more 
effective  when  dealing  with  the  more  sensitive  organization 
of  women.  Accordingly,  the  Benedictine  nuns  offer  a 
far  greater  variety  of  type  than  their  Eastern  sisters,  and 
exerted  a  much  more  visible  influence  upon  society,  even 
before  those  newer  forms  of  the  organization  of  women's 
work  in  the  church  were  devised  which  have  given  it 
much  additional  importance.  Further,  whereas  l^e  most 
serious  and  well-founded  objection  alleged  against  mona- 
chibm  is  that  by  parting  large  companies  of  men  and 
women  irrevocably  from  each  other,. and  treating  this 
ceverance  as  an  indispensable  condition  nf  the  highest  kind 
of  life,  it  has  tended  to  throw  discredit  on  marriage  and 
the  family,  and  so  to  weaken  society,  which  is  based  on 
family  life  alone^,  a  strong  counter-plea  can  be  put  in  for 
the  Benedictines.  Not  merely  are  they  free,  as  already 
remarked,  from  the  anti-social  tendencies  of  Oriental 
monachism,  which  actually  did  disintegrate  society  in 
Egypt,  b* '^  their  institute  was  the  ono  corrective  in  the 
early  Middle  Ages  of  those  habits  and  ideas  which  tended 
to  degrade  the  position  of  women.  The  cloister  was  not 
alone  the  single  secure  shelter  for  women  who  had  ^o 
f^trong  arm  to  rely  on ;  but  it  provide.',  the  only  alternative 
profession  to  marriage,  and  that  one  recognized  by  public 
opinion  as  of  even  higher  distinction,  and  opening  to 
women  positions  of  substantial  rank  and  authority,  less 
precarious  than  the  possession  of  temporal  estates,  which 
might  only  serve  to  attract  cupidity,  and  so  invite  attack. 
The  abbess  of  a  great  Benedictine  house  was  more  than 
the  equal  of  the  ynie  of  any  save  a  very  great  noble ;  and, 
as  tingle  women  were  thus  not  obliged  to  look  to  wedlock 
as  the  only  path  to  safety  and  consequence,  they. Were 
Enabled  to  mate  on  more  equal  terms,  and  were  less  likely 
to  be  viewed  as  tiie  mere  toys  or  servants  of  the  stronger 
sex. 

But  the  special  eminence  of,  the  Benedictines,  in  which 
they  were  without  even  the  semblance  of  rivalry  till  the 
Jesuits  arose,  is  that  they  were  a  missionary,  civilizing,  and 
educational  body.  It  is  true  that  the  first  successful  efforts 
to  convert  the  barbarian  conquerors  of  the  empire  somewhat 
precede  their  entrance  on  that  field  of  labour,  and  Ulfila 
amongst  the  McBso-Qoths,  Valentinus  in  Bavaria,  and  Sever- 
inus  in  Austria  had  achieved  much  even  before  Benedict 
was  bora;  but  their  work  needed  to  be  taken  up  on  a  larger 
scale,  and  by  a  permanent  organization  not  liable,  to  be 
imperilled  by  the  death  of  any  one  missionary  or  group  of 
tnissionaries.  And  the  task  of  laying  the  very  foundations 
of  civilized  society,  apart ''from  the  question  of  religious 
conversion,  was  as  yet  qtdte  unessayed.  It  was  as  teachers 
of  what  for  those  times  was  scientific  agriculture,  -as 
drainers  of  fens  and  morasses,  as  clearers  of  forests,  as 
makers  of  roads,  as  tillers  of  the  reclaimed  soil,  as  archi- 
ieete  of  durable  and  even  stately  buildings,  as  exhibiting 
&  Visible  type  of  orderly  government,  as  establishing  the 
fsaptvionij  of  peace  over  war  as  the  normal  condition  of 
VU%  as  students  in  the  library  which  the  rale  set  up  in 
pvery  monastery,  as  the  masters  in  schools  open  not 


merely  to  their  own  postulants  but  to  tha^  ebildrea  d 
secular  families  also,  that  they  won  their  high  plaee,  in 
history  as  benefactors  of  mankind.  No  doubt  there  wm 
another  side  to  this  picture,  even  before  the  order  begss 
to  deteriorate  collectively ;  but  the  good  actually  effected 
far  exceeded  the  evils  which  may  have  accompanied 
it.  The  Benedictine  institute  was  carried  .to  Sicaly  bj 
Placidus  in  534;  to  Friemce  by  -^iaurus,  Simplidni^ 
and  their  companions  in  543;  to  S^ain  at  •  aomewbat 
later  and  uncertain  date ;  but  did  not  -touch  any  of  tbe 
Teutonic  countries  till  the  very  end  of  the  century.  Thai 
work  was  chiefly  accomplished  by  another  agency,  that  of 
the  Celtic  monks,  themselves  disciples  of  ^a  Chiistiaiiitj 
presumably  carried  to  Ireland  from  Gaul,  and  following 
a  rule  seemingly  adapted  from  that  of  PachomiusL  The 
early  histor.>  and  constitution  of  .Irish,  and  Soottiflb 
monachism  are  too  obecure  to  'be  set  down  with  any  con- 
fidence, but  it  is  at  least  clear  that  it  was  mainly  tribsl 
in  organization,  and  even  less  subject  to  episcopal  authority 
than  the  Eastern  and  Italian  forms.  The  same  holds  good 
of  the  Welsh  communities  which  survived  the  Saron 
invasions  of  Britain,  Legend  is  abundant,  tnutwocthj 
record  is  scanty,  and  only  a  few  facts  can  be  roBcned  fran 
oblivion.  Amongst  them  may  be  included  the  introdno- 
tion  into  Scotland  of  a  species  of  monachism  reaemhlxi:^ 
that  of  Augustine,  by  Ninian,  first  missionaiy  of  the 
southera  Picts,  who  borrowed  his  institute  from  Maitin 
of  Tours,  and  set  up  a  cathedral,  a  house  of  cmnou^  and 
a  school  of  learning  at  Whithora  {Candida  Cam)  in 
Galloway  before  the  dpse  of  the  4th  centniy,  himsslf 
dying,  it  is  thought,  about  432  (ifiired,  VU.  Nui).  Ibe 
foundation  of  the  second  model  of  Welsh  mooadiiflBi 
(the  first  has  gone  below  the  horiion  of  hiBtocy)  is 
ascribed  to  the  bishops  Germanus  of  Auxerre  and  Lapra 
of  Troyes,  who  visited  Britain  in  439  to  combat  ths 
prevalent  Pelagianism,  itself  a  form  of  opinion  due  to  & 
British  monk.  They  are  alleged  to  have  been,  directly  or 
through  their  disciples,  founders  of  great  monasteries  and 
schools  at  Hentland  on  the  Wye,  at  Llantwit,  Llancamii, 
Docwinni,  Bangor,  Whitland,  &c. ;  while  among  the  won 
famous  names  connected  with  these  and  similar  hoasoB 
may  be  mentioned  Asaph,  David,  Illtut,  Dnbric,  Osdoc^ 
Gildas  the  Wise,  and  Eentigern,  the  last-named  being  s 
zealous  missionary.  But  Ireland  was  the  true  atron^kold 
of  Celtic  monachism,  and  before  the  close  of  the  5th 
century  was  already  thickly  planted  with  religions  bonsea 
Armagh,  Clonard,  Aran,  lismore,  Cluain-ednech,  doafert, 
and,  above  all,  Benchor  or  Bangor,  the  famous  abbey  of 
Comgall,  on  the  coast  of  Down,  near  the  entrance  of 
Belfast  Lough,  are  some  of  the  more  conspicuous  founda- 
tions; and  there  are  numberless  stories  recorded  of  the 
learning,  the  austerities,  and  the  miracles  of  their  inmatea 
The  chief  interest  they  have  for  the  student  of  ecclesiastical 
history  lies  rather,  however,  in  the  colonies  they  sent  forib 
than  in  their  home  operations,  and  it  is  to  the  great 
foundation  of  Columba  (521-597)  at  lona,  the  hive  of 
missions  and  home  of  Western  learning,  more  than 
to  any  Irish  monastery,  except  Bangor,  that  the  Csltio 
raid  on  heathenism  is  mainly  due.  The  rule  of  Oohmiba^ 
];esembles  the  Benedictine  in  prescribing  three  kinds  of 
employment — prayer,  work,  and  reading ;  while  under  the 
last-named  head  not  only  Scripture  but  all  attainaUo 
secular  learaing  was  included,  and  it  is  also  certain  that  the 
work  of  copying  MSS.  in  a  careful  and  beautiful  faahioo, 
which  became  so  important  a  part  of  monastic  oocnpatioB^ 
reached  maturity  first  at  lona.  It  remains  only  to  say  b 
this  connexion  that  the  discipline  of  lona,  apparently 
borrowed  from  Irish  use,  made  the  abbot  supreme^  not 
>  PublUhed  by  Doaa  RoerM  in  CoIton*i  Visitdtiam  ^f  Dtnj,  y.  IM. 
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lerelj  otw  hia  monkB,  as  in  other  rales,  but  OTer  ouaops 
lao,  whose  office  was  siinply  that  of  ordaining  such  as 
'ere  to  be  promoted  to  holy  orders;^  they- had  no 
uritorial  jnnsdiction  as  rukn^  because  the  monastery, 
ot  the  diMeae^  was  the  primary  local  mat  in  Celtic  Chris- 
ianity,  and  thus  a  great  founder  or  abbot  was  of  more 
ooount  and  power  than  a  bishop.  Another  famous  pupil 
f  Irish  monachism,  Columbanus,  trained  at  Benchor  along 
ritSh  his  companion  Q^us,  exercised  a  powerful  influence 
a  the  religious  life  of  his  time  (543-615),  not  only 
s  the  founder  of  important  monasteries  at  Luzeuil, 
'ontenay,  and  Bobbio,  and  as  scholar  and  missionary,  but 
Iso  as  the  author  of  a  rule,  more  severe  both  in  its  pro- 
isxons  and  in  its  penalties  than  the  Benedictine,  with 
rhich  It  disputed  for  a  considerable  time  the  first  place, 
nd  which  it  might  Tery  probably  have  displaced,  had  not 
be  Benedictine  institute,  as  of  Italian  origin,  found  that 
KToor  at  Borne  which  a  Celtic  code^  beani)g  more  than 
ne  trace  of  divergence  from  Latin  usages,  could  scarcely 
zpect.  With  the  mention  of  another  prominent  name  in 
tie  list  of  distinguished  Celtic  reformers  and  mission- 
riea,  that  of  Fnrsey,  abbot  of  lAgny  near  TtaiB  (c  650), 
re  dose  this  pketch  of  the  Celtic  movement  in  the  6lh 
nd  7th  eentnriea^  merely  adding  that  its  extent  and 
ifloence  may  be  partly  estimated  from  the  number  of 
Kmasteries  founded  in  England  and  various  parts  of  the 
Vmtineiit  by  Irish  monks,  and  the  list  of  Oeltio  saints 
Booverable  from  the  different  olartyrologies  and  similar 
Bcoids.  The  former  Mnount  to  more  than  one  hundred ; 
be  latter  to  nearly  three  hundred. 

Betorningtothe  Benedictines,  the  most  important  event 
a  their  history  after  the  oonsdidation  of  their  institute 
ram  the  favour  they  received  from  Qregory  theQreat, 
jmself  once  a  monk,  who  set  himself  to  reform  monastic 
jadpline^  then  at  a  veiy  low  ebb  save  where  the  new 
randation  was  at  work.  He  enacted  several  regulations 
IT  the  better  government  of  monasteries^  such  as  pro- 
ibitin^  the  admission  of  any  persons  lindeir  eighteen, 
zacting  two  years'  novitiate,  enforcing  indosuze^  visiting 
oliBquuhment  of  monachism  with  imprisonment  for  life, 
nd  finally,  in  the  Lateran  synod  of  601,  exempting 
Mmasteries  in  all  cases  from  the  jurisdiction  of  bishops  (a 
leasuze  doe^  it  appears,  to  episcopal  misconduct  and 
ppreasum  rather  than  to  monastic  ambition),  thereby 
bolishing  the  measure  of  oontrol  which  the  ei|^th  canon 
f  ChalcedoQ  and  the  legislation  of  Justinian  L  in  535 
Acl  left  in  the  hands  of  the  diocesan,  and  leaving  only 
be  Btill  surviving  check,  that  the  bidiop's  consent  was 
equired  for;  the  erection  of  any  new  monastery.  The 
lissiob  of  the  monk  Augustine  to  England  in  596  was^ 
;owever,  destined  to  produce  more  immediate  and  for- 
onate  results  than  this-  piece  of  legislation.  It  brought 
Atin  monachism  into  a  part  of  Britain  whence  Welsh 
lonafihiwn  had  been  long  extirpated,  and  though  little 
uccees  attended  the  original  foundation  at  Canterbury, 
et  two'  other  houses  were  destined  to  be  the  cradles  of 
reat  things.  Jarro  w-on-Tyne,  founded  by  Benedict  Bisoop, 
rained  the  illustrious  Bede,  to  whom  is  due  the  monastic 
chObl  of  York,  which  in  its  turn  sent  out  Alcuin  to  reoon- 
titute  European  learning  under  the  fostering  hand  of 
Charlemagne;  Nutoell  in  Hampshire  reared  Boniface  to  be 
he  i^ostle  <^  Qennany,  and  founder  of  one  of  the  most 
elebtated  and  Dowerful  monasteries  of  the  Middle  Ages, 
bat  of  Fulda.    Nevertheless,  decline  set  in  very  aoon, 

>  8o  B«d»  tdk  vsi  **H*ben  avtsm  abkt  Ipn  inBiU*  reotonm 
nptr  abbftttm  pyVyt«nuii<  o^jns  Jori  et  onmii  proTiiMBA  et  ipei 
Usm  eplieop<,  eidiae  ianeitato^  debeeat  eaae  eal^eeti,  Juta  exemplnm 
cinl  doetoiis  iUiw,  qui  bob  epleeqpne  «ed  preebyter  eztltit  et  mone- 
lBl99r.(Hi»LAeL,m.4)i  thoi^h,  after  ell,  Hm  prindpleto  pndaelT 
hat  V  the  Bepedirtiae  nile  m  apgilsd  to  priests. 


and  the  8th  century  was  a  time.^f  deterioration  amongsi 
both  the  seculars  and  the  regulars.  To  amend  the  f  ormei^ 
Chrodegang,  bishop  of  Mets,  instituted  in  760  an  order 
of  Canons  Regular,  living  by  a  rule  carefully  based  on  and 
adapted  from  the.  Benedictine,  with  the  bishop  as  abbot^ 
the  archdeacon  as  prior,  and  with  a  general  likeness  in  all 
the  details,  of  community  life,  except  that  there  was  no 
obligation  to  poverty,  and  the  canons  were  allowed  to 
ex\joy  any  private  property  and  such  fees  as  they  might 
receive  for  the  performance  of  religious  rites.  This  rule 
became  extrem^y  popular,  was  sanctioned  by  the  coun- 
cil of  Aix-k-Chapelle  in  816,  add  was  adopted  in  most 
cathedrals  of  France,  Qennany,  and  Italy  within  fifty 
years  after,  besides  making  some  way  in  England  also. 
It  prevailed  till  the  institute  of  the  Austin  Canons  was 
substituted  for  it  And,  as  regards  the  laxity  amongst 
regulars  at  this  time,  there  is  extant  a  very  interesting 
letter  from  Bede  addressed  to  Ecgberht,  archbishop  of 
York,  calling  his  attention  to  the  excessive  number  of 
monasteries  in  northern  England  which  were  conducted 
without  a  rule,  and  were  often  merely  fictitious  institutions, 
founded  by  laymen  with  the  object  of  obtaining  charters 
of  privilege  which  would  exempt  them  from  civil  and 
pilitary  burdens, — such  laymen  then  assuming,  without 
warrant,  the  title  and  powers  of  abbots,  and  filling  their 
houses  either  with  monks  expelled  from  tiieir  own  societies, 
or  with  lay  retainers  induced  to  receive  the  tonsure  bM 
promise  Qbedience.  Bede  calls  on  the  archbishop  to  con« 
vene  a  synod  and  institute  a  visitation  tot  the  correction 
of  these  abuses.  The  cause  of  the  decline  of  the  monasteries 
is  to  be  sought  in  their  popularity,  which  brought  them 
great  estates  and  other  kinds  of  wealth,  leading  to  the 
relaxation  of  the  vow  of  poverty,  which  was  interpreted 
as  merely  forbidding  individual  property ;  in  the  growth 
of  pluralities ;  and  in  yet  another  cause  which  at  first  does 
not  seem  io  lead  in  the  same  direction — ^the  growing 
custom  of  ordaining  monks,  hitherto  laymen,  to  fit  them 
better  for  missionary  work.  But  this  led,  not  only  to 
much  more  yiteroourse  with  the  society  of  a  lax  and 
turbulent  age  than  suited  with  daustral  rules^  but  to 
ambition,  as  it  became  customary  to  fill  several  sees  with 
monks  from  certain  abbeys,  llie  declension,  notably  in 
the  habits  of  the  superiors  of  wealthy  houses,  had  become 
very  marked,  when  a  reformer  arose  in  the  person  of  a 
second  Benedict,  of  Aniane  in  the  modem  department  of 
the  H^rault  (750-821),  who^  in  gratitude  for  an  escape 
from  drowning  in  the  Tidno  in  774,  adopted  the  mon- 
astic life,  and  changed  his  name  Witixa  to  that  of  the 
great  Nursian  monk.  But  he  accounted  the  Benedictine 
ruk  too  easy,  and  adopted  instead  the  severest  practices 
of  Eastern  monachism.  He  quitted  the  house  of  Seine, 
where  he  had  been  professed,  and  betook  himself  with  a 
couple  of  companions  >to  Aniane,  where  by  782  he  had 
built  a  monastery  for  a  thousand  monk%  with  depend- 
ent cells,  and  collected  a  consideiiable  library,  paying 
special  attention  to  the  acquisition  of  the  rules  of  the 
cUfferent  monastic  bodies  both  of  East  and  West  He  was 
transferred  by  his  warm  patron,  the  emperor  Louis  the 
Pious,  to  an  abbey  built  for  him  near  Aix-la-Chapelle, 
whence  he  acted  as  in  some  sense  a  superior-general  and 
inspector  of  all  the  Benedictine  houses,  and  drew  up  a 
hannony  of  all  the  rules  he  had  collected  to  aid  him  in 
the  task  of  reform.  What  he  actually  effected  was  the 
practical  abolition  of  most  of  the  competing  codes,  so  as 
to  leave  the  Benedictine  in*  nearly  sole  possession,  and  to 
procure  the  enactment  of  a  large  body  of  canons  in  the 
council  of  Aix-la-Chapelle  before  meatioDed,  which  laid 
down  detailed  provisions  for  the  government  of  monasteries^ 
whose  very  minuteness  made  them  vfnratinws  and  ulti- 
mately intolerable^  so  that  the  reform  lasted  ioaioaly  two 
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tiBtmiiB  fronrra  iiieepiion.    Parallel  with  the  time  of  d»- 
and  partial  reform  juat  described  was  the  rise  and 


decay  of  Una  noble  and  far-sighted  school-system  projected 

,  and   entrusted  to  the  superintendence 

of.  AloniiL    Ita  relation  to  monachism  as  distinguished 


V 


(ram  the  history,  of  education,  is  that  one  of  its  main 
featorea  was  the  capitulary  of  789,  which  directed  that, 
heaidaB  t£a  primary  school  attached  to  each  monastery, 
all  the  more  important  houses  were  to  found  and  open 
aeoondary  onea'also^  with  a  higher  range  of  subjects,  eren 
if  OT^fc  icfaools  were  interiorror  claustral,  and  only  for 
tfie  junior  monks  and  novices,  not  exterior  and  free  to  the 
general  public  Beveral  of  these  schools  roee  to  consider- 
able efficiency  and  repute,  notably  those  of  Fulda,  St  Oall, 
Toursi  and  Rhft»ni<T^  discharging  to  tome  extent  the 
fraotions  of  ODiyersities.  But  Ihe  weakness  of  the  later 
Gbuolings  inyoWed  this  plan  in  the  troubles  which  ended- 
in  the  break-up  of  the  empire  of  the  Franks,  and  the  10th 
pentory  saw  the  end  of  it.  In  England  monachism  shared 
thedommon  destiny  of  decay.  It  had  been  marked  during 
the  period  known  as  the  Heptarchy  by  a  degree  of  royal 
favour  unparalleled  elsewhere ;  for  it  may  almost  be  said 
that  the  number  of  kings,  queens,  and  persons  of  royal 
race  who  here  betook  themselves  voluntarily  to  the  cloister 
— and  not  under  political  compulsion,  as  often  in  con- 
temporary France— exceeds  the  aggregate  of  those  in  all 
other  countries.  Yet  it  is  Ukely  that  the  fashion  set  in 
this  wise  helped  to  hasten  decay,  by  inducing  many  persons 
to  adopt  the  monastic  life  with  little  ta^e  for  its  restric- 
tions ;  and  it  is  certain  that  secularity  (chiefly  manifesting 
Itself  in  costly  dress),  riotousness,  and  drinking  had  become 
frequent  amongst  the  English  monks  of  the  8th  and  the 
early  part  of  the  9th  century.  The  decay  was  further 
precipitated  by  the  spread  of  the  institute  of  Chrodegang, 
which  thinned  the  supply  of  recruits  to  monachism  proper, 
at  the  easier  life  of  canons  regular  was  preferred.  The 
same  cause  affected  the  convents  of  nuns,  for  an  -order  of 
eanone^ses  was  established  about  this  time  on  similar  lines. 
The  one  bright  spot  in  the  history  of  9th  century  inona- 
cihinn  is  the  conversion  of  Sweden  by  Anskar,  a  monk 
trained  in  the  famous  house  of  Old  Corbie  in  Picardy, 
which,  albeit  Benedictine,  had*  been  mainly  planted  by  a 
colony  from  the  stricter  Columbanian  house  of  Luzeuil, 
and  had  thus  kept  the  traditions  of  a  purer  time  almost 
onimpaired. 

The  10th  century— emphatically  the  "Dark  Age*  or 
**  Age  of  Lead  " — ^was  the  time  when  monachism,  both  la 
East  and  West,  touched  its  lowest  j>oint.  Three  causes 
contributed  to  this  in  the  West : — first  may  be  placed  the 
raids  of  the  Northmen ;  next,  the  growth  of  tiie  feudal 
system,  converting  abbots  into  secular  lords  in  virtue  of 
Uie  lands  held  by  their  monasteries  being  chargeable  with 
feudal  obligations ;  and  lastly,  the  seizure  and  impropria- 
tion of  monastic  revenues  by  kings,  princes,  i^nd  bishops. 
The  last  of  these  causes  was  at  work  In  the  East  also, 
further  complicated,  as  we  learn  from  the  decrees  of  a 
eooncil  held  at  Constantinople  in  861,  by  the  founda- 
Cioo  of  monasteries  intended  from  the  first  merely  as 
■ources  of  pecuniary  advantage  to  the  founders;  although 
the  success  of  Qreek  monks  in  the  conversion  of  Bui- 
gjUUL,  Moravia,  and,  somewhat  later,  southern  Euasia, 
showed  that  the  cloister  had  not  become*  quite  effete 
even  under  the  conditions  of  the  B>zantine  empire  in 
ibaten. 

What  the  state  of  things  was  in  the  West,  even  at  the 
oatset  of  the  10th  century,  may  be  learned  from  the 
luiffUig^  of  the  council  of  Trosley,  near  Soissons,  in 
909  It  speaks  of  the  ruin  of  many  abbeys  by  the 
heathen,  azid  of  the  disorderly  c9ndition  of  many  which 
nrvived.    Monka  abandon  their  profession ;  married  lay 


abbots,  wiih  guards  and*  hnflflhg  retinu^  aeaopy  tkf 
cloisters  of  monks,  canons,  and  nuns ;  and  tbo  rolas  an 
universally  disregarded.  But,  as  oonstaatly  before^  so 
then,  reformers  were  at  hand.  Bemo  first  abbot  oi  Chmj 
in  France,  Dunstan  in  England,  and,  •  aomowluit  lat«^ 
Anno  archbishop  of '  Cologne  in  Qermany,  undertook, 
and  to  a  considerable  extent  effected,  the  work  of  lefom. 
Only  the  first  of  these,  however,  calls  for  special  notics 
here ;  and  it  will  suffice  to  say  that  Bemo,  after  having 
been  abbot  of  Beaume^  was  set  by  William  the  Fioo^ 
duke  of  Aquitaine,  over  his  new  foundation  of  duny  in 
910,  where  he  speedily  initiated  a  refora;i  of  the  Bene- 
dictine rule,  whose  very  name,  and  even  the  memory 
of  the  reforms  of  Benedict  of  Aniane,  had  been  forgotten 
in  nearly  all  the  so-called  religious  houses  of  the  tima 
This  new  role  is  the  first  example  of  the  establiahment  ci 
an  order  within  an  already  existing  order,  of  which  it  still 
formed  part,  many  subsequent  instances  of  which  occm 
later.  It  was  stricter  than  the  original  code  in  several 
particulars,  notably  as  regards  fasting  and  silence  ;  and  it 
laid  especiid  stress  on  liturgical  splendour.  Cluny  became 
the  heiEul  of  a  large  number  of  dependent  hooaes,  and, 
under  the  government  of  Bemo's  successors,  Odo,  Aymard, 
Mi^olus  {who  refused  the  papacy),  Odilo,  and  Hugh  L, 
rose  to  great  eminence,  but  was  nearly  brought  to  rain 
by  Pontius,  abbot  in  1109,  who  was  soon  deposed,  and 
succeeded  by  Hugh  II.,  and  then  by  Peter  the  Venerable, 
who  completed  the  work  of  drafting  the  statutea  of  the 
new  order,  begun  long  before,  but  not  finished,  by  his  pre- 
decessors. In  his  time  (1093-1156)  the  Cluniaca  spread 
over  not  only  the  whole  of  France,  but  had  honses  in 
Italy,  Spain,  England,  Palestine,  and  in  Constantinople 
itself,  and  the  "  Arch- Abbot,''  as  he  was  called,  had  more 
than  300  churches,  colleges,  and  monasteries  under  his 
authority.  It  is  enough  to  day,  with  regard  to  Dunstan's 
reforms  in  England,  that  they  were  directed  to  two  objects: 
the  substitution  of  monks  for  secular  canons^  and  the 
introduction  of  the  Benedictine  rule,  tiU  then  practically 
unknown  in  England,  into  the  monasteries, — ^for  the  mona- 
chism introduced  by  AuguQtine  belonged  to  an  earlier 
type.  ^ 

The  11th  century  is  noticeable  for  several  events  m  the 
history  of  monachism;  first  of  which  stands  the  foundation 
of  the  Order  of  Camaldoli  by  Bomuald,  early  in  the  1 1th 
century,  a  strict  conmiunity  of  hermits,  living  by  the 
nystem  of  an  Eastern  laura  of  detached  cells;  but  this 
society  has  never  been  of  much  importance.  The  Order 
of  YfUlombroea,.  founded  by  John  Oualbert  in  1039,  i» 
more  remarkable,  as  being  the  first  to  introduce  the 
grade  of  '^lay-brothers,"  which  plays  so  large  a  part  in 
later  monastic  annids, — the  object  being  at  once  to  open 
the  cloister  to  a  class  previously  barred  by  the  obligation 
to  recite  the  office  in  choir,  which  necessitated  a  certain 
degree  of  education,  and  to  lighten  the  strain  on  the 
choir-brethren  by  relegating  the  rough  work  of  the  monas- 
tery to  an  inferior  grade  of  inmates,  thus  securing  mors 
time  for  reading  and  meditation  for  the  cultured  monks. 
A  series  of  struggles  between  bishops  and  abbota  in  thii 
century  in  respect  pf  monastic  jurisdiction — the  practice 
having  constantly  vacillated  in  despite  of  Gregory  the 
Creates  decision  400  years  earlier — issued  mainly,  though 
not  wholly,  in  favour  of  exemption,-  and  the  reforms  pushed 
everywhere  rehabilitated  monachism  in  popularity.  '^ 
greaf  stimulus  given  to  the  spirit  of  ecclesiastical  dis- 
cipline and  energy  by  the  Hildebrandine  movement  ooo* 
tinned  not  only  during  the  reign  of  Gregory  VIL,  but  icf 
a  considerable  time  after:  amongst  its  results  were  the 
Order  of  Qrammont,  founded  in  1074,  but  not  transferred 
to  the  place  whence  it  is  named  till  1124;  the  far  more 
celebrated  and  influential  CarthusiaDSi  a  peculiarly  asoetie 
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oosmminity,  established  hj  Bnuo  At  the  Cliartreaseb  near  I 
Grenoble,  In  1084,  which  stiU  boMto  that  it  i&  the  only  < 
Older  which  has  ne^er  been  refonned  on  the  gronnd  of 
deviation  from  its  ori^nal  institute;  and  the  Order  of 
Fonterrand,  founded  for  both  monks  and  nuns  (more 
strictly,  canons  and  oanonesses)  by  Robert  of  Arbriesel  in 
1100.  Begarding  ^e  Isst  named  two  remarkable  facte 
may  be  dtedTuat  the  founder,  in  1115  entnuted  the 
6uperior-genezi]fihip  of  the  whole  institute  to  the  abbess 
of  the  nuns;  and  that  he  provided  that  new  abbesses 
should  always  be  elected  from  secular  women^as  having 
more  practical  knowledge  of  affairs  and  capacity  for  ad- 
miiiistration  than  women  trained  in  a  cloister.  There  is 
yel  one  order  more  belonging  to  this  period  of  new 
foundations,  of  higher  note  than  most — that  of  the  CSster- 
<>Ufi«^  founded  by  Robert  of  Holesme  in  1098  at  Ctteaux, 
near  Dqon.  This  society,  chiefly  famous  as  that  to  which 
Bernard  of  Glairvauz  belonged,  carried  it^  asceticism  into 
a  region  whence  the  other  monastic  bodies  had  banished 
it,  that  of  Divine  service.  The  barest  simplicity  in  build' 
ings,  church  furniture,  and  worship  was  enjoined  by  the 
rule :  plain  lin^  or  fustian  vestments,  iron  chandeliers, 
brass  or  iron  censers,  no  plate  save  a  chalice  and  a  tube 
(and  those  of  silver  rather  than  of  gold),  no  pictures,  stained 
glass,  or  images,  and  only  a  few  crosses  of  painted  wood,, 
and  the  most  rigid  simplicity  in  chanting, — such  was  the 
ceremonial  code  with  which  they  challenged  the  costly  ritual 
of  Cluny.  A  more  durable  innovation  was  the  institution 
of  **  Qeneral  Chapters, '^  to  which  every  abbot  of  a  Cistercian 
house  had  a  right  to  be  summoned  to  share  in  the  delibera- 
tions held  at  the  chief  eetabUshmcnt,  and  which  he  was 
even  bound  to  attend,  that,  while  each  dependent  house 
thus  obtained  a  representation  in  the  parliament  of  the 
order,  it  could  be  called  on  to  render  to  the  central  authority 
an  account  of  its  own  doings.  The  Austin  Canons,  already 
mentioned,  were  probably  founded  at  Avignon  about  1061, 
and  the  Order  of  Pr6montr6  by  Norbert  in  1120.  ^This 
society  was  simply  a  stricter  body  of  Anstin  Canons,  stand- 
ing towards  them  much  as  Cluny  did  to  the  BenecUctines. 
But  there  are  yet  two  other  institutes  of  this  active  period 
which  differ  from  all  previous  f oundationsw  So  far,  the  new 
orders  are  merely  modifications,  more  or  less  sweeping,  of 
the  original  Egyptian  system,  but  the  crusades  gave  birth  to 
two  entirely  unprecedented  forms  of  monachism : — the  Mili- 
tary Orders,  of  which  the  most  celebrated  are  the  Templars, 
the  Hospitallers,  and  the  Teutonic  Knights ;  and  convents 
of  women,  affiliated  to  these  orders,  who  were  appointed  to 
serve  in  the  lazar-houses,  hospitals,  and  similar  institutions 
attached  to  them,  and  whose  rule,  for  the  first  time  in 
monastic  history,  was  drawn  up  on  a  distinctly  active  and 
not  a  contemplative  basis.  Work  of  the  sort  had  been  done 
long  before,  but  only  as  a  casual  accident,  not  as  the  primary 
object  of  a  community. 

The  military  orders  arose  in  a  ^ore  accidental  fashion 
iSb&a  any  other  variety  of  monachism,  being  due  to*  the 
desire  felt  to  lessen  the  perils  which  attended  pilgrimage 
to  Jerusalem,  then  almost  as  much  part  of  the  religious 
craving  of  Christendom  as  the  hajj  to  Mecca  is  with  devout 
Moslems.  The  Templars  were  at  first  designed  only  as  an 
armed  escort  to  protect  the  visitors  from  attack,  and  the 
idea  of  permanent  guardianship  of  the  Holy  Places  did  not 
shape  itself  till  later;  while  the  Hospitallers  (afterwards 
famous  as  Knights  of  Rhodes  and  of  Malta,  as  the  main 
bulwark  of  Christendom  against  the  Turks,  and  as  main- 
taining the  police  of  the  Mediterranean  against  all  pirates 
and  rovers),  borrowed  the  first  idea  of  their  institute  from 
the  knightly  order  of  St  Anthony  of  Yienne,  founded  in  I 
Dauphin^  about  1095,  and  devoted  themselves  originally  to 
tending  sick  pilgrizns  at  Jerusalem.  The  Teutonic  Knights 
date  from-  the  third,  crusade^  and  owa.  their  foundatioa  to  I 


the.  sufferings  of  the  duktf  of  Swabia's  army  at  the  siege 
of  Acre,  as  it  would  seem  that  the  Hospitallers  were  either 
unable  or  unwilling  to  supply  the  needed  assistance.  These 
knights,  when  at  last  the  Esistem  crusades  were  abandoned, 
turned  their  arms  against  the  heathen  of  Prussia,  whicli 
they  conquered,  as  a&o  Livonia,  Courland,  and  Pomerania, 
besides  keeping  the  Slavonic  enemies  of  Qermany  in  check 
by  frequent  raids  into  Lithuania  and  Poland,  holding  their 
ground  as  a  sovereign  order  for  three  centuries,  till  tho 
Reformation  brought  about  their  fall.  The  common  char- 
acteristic of  all  these  orders  was  the  union  of  the  seemingly 
inoompatibk  qualities  of  the  monk  and  the  soldier  in  thu 
same  persona,'  of  the  convent  and  the  barrack  in  the  same 
house.  But  the*  contrast  was  not  so  sharp  to  mediaeval 
eyes  as  it  would  be  to  modem  ones  ;  for  while  knighthood 
was  surrounded  with  religious  ceremonies  and  sanctions  on 
the  one  hand,  and  oh  the  other  the  feudal  rank  of  bishops 
and  abbots  made  them  in  some  sense  military  chiefs,  occa- 
sionally even  taking  jthe  field  in  person,  there  was  no  great 
difficulty  in  accepting  the  permanent  combination  of  what 
was  often  found  casually  united.  The  military  orders  passed 
away  when  their  work  was  ended:  the  Templars,  as  tho 
victims  of  a  great  crime,  closed  by  a  ghastly  tragedy ;  tho 
Hospitallers,  and  those  Spanish  and  Portuguese  orders  which 
were  enrolled  as  regiments  against  the  Arab  invaders  of  the 
Peninsula,  though  titularly  still  existing,  yet  really  ceased 
to  be  more  than  a  name  when  the  Moslem  power  in  Europe 
was  finally  broken.  But  the  active  organization  of  women 
was  a  more  fruitful  germ,  and  has  never  since  ceased  to 
put  forth  new  developments,  varying  with  the  noticed  wants 
of  each  period.  To  this  epoch  belongs  also  the  beginning 
of  that  policy  of  the  Roman  see  of  utilizing  the  monastic 
orders,  won  over  by  special  privileges  and  exemptions,  as  a 
body  of  supporters-— almost  a  militia — more  to  be  relied  on 
than  the  secular  clergy,  and  thereby  the  seed  of  conflict 
between  sectdars  and  regulars,  destined  to  work  much  evil 
later,  was  sown,  and  also  the  beginning  made  of  that  dena- 
tionalization of  monachism  which  tended  from  the  first  to 
its  unpopularity  and  decay. 

It  was  found  that  a  new  order  was  the  best  safety-valve 
for  enthusiasm  which  might  become  dangerous  if  dis- 
couraged, but  which  could  be  made  a  valuable,  ally  if 
allowed  to  take  shape  in  a  fresh  society,  hoping  t6  surpass 
all  its  precursors ;  and  it  is  worthy  remarking  tiiat  the  one 
occasion  when  this  wise  policy  was  departed  fram,  when 
Peter  Waldo  vainly  sought  in  1179  recognition  and  sanction 
from  Pope  Alexander  UXior  his  proposed  institute  of 
mission  preachers,  gave  rise -to  a  sect  (the  Waldenaes) 
which  is  still  existing,  and  which  has  given  trouble,  to  the 
Roman  Church  quite  disproportionate  to  its  numbers  and 
infiuenoe.  The  Carmelites,  founded  by  Berthold  of  Calabria 
on  Mount  Carmel  about  1180,  and  incorporated  under  rule 
by  Albert,  Latin  patriarch  of  Jerusalem  in  1209,  were  tho 
last  order  of  importance  which  sprang  up  at  this  time;  for 
the  Qilbertines^  an'  English  order  founded  at  Sempringham 
in  Lincolnshire  in  1148,  curious  chiefly  for  their  double 
monasteries  for  men  and  women;  the  Beguines,  c  1170 
(who  are^  however,  notable  for  their  semi-eecula*  and 
parochial  organization,  whence  many  later  active  bodies 
have  borrowed  hints);  the  Humiliati,  c  1196;  and  the 
Trinitarians,  for  the  ransom  of  captives  amongst  the  Moors 
and  Saracens,  founded  by  John  de  Matha  and  Pelix  de 
Valois  in  1197,  never  rose  to  great  influence  or  popularity, 
though  the  Servites,  an  order  of  the  year  1228,  becamo 
powerful  in  Italy.  This  period  of  rapid  multiplication 
was  quickly  followed,  by  one  of  equally  rapid  decay, 
the  first  to  show  dear  tokens  of  degeneracy  beiilg  tiie  ooce 
rigid  Cistercians,  who  never  recovered  their  old  moral  foot- 
ing^ and  who^  it  mav  be  mentioned,  were  aooonntable  for 
muflh  of  that  hatred  of  the  Church  of  the  Pale  in  Ireland 
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by  lihe  natiTM^  wbich,  giTen.fredi  fuel  by  the  Bafonnation, 
W  latFted  to  the  preeent  day.^ 

Yet  another  fresh  departure  in  the  hi8tory,Qf  monachiam, 
m'Bome  respects  the  most  momentous,  of  ijl,  "ww  taken  in 
the  13th  century  by  the  institution  of  the  Mendicant  Orders, 
or  Fnars.  Pope  Innocent  IIL,  ik  the  Idth  of  the  70 
constitutions  or  canons  he  promulgated  at  the  Lateran 
council  in  1215,  had  expressly  forbidden  the  foundation 
of  any  new  orders,  bidding  all  who  desired  to  embrace 
tha  monastic  life  join  some  approved  community,  and 
similarly  directing  that  such  as  deeired  to  found  new 
houses  diould  take  their  rule  and  constitution  from  one  of 
the  recognized  societies.  But  curcumstanoes  were  too  strong 
for  him,  and  this  very  pope  was  dest&ed.  himself  to  sanction 
two  of  the  most  remarkable  societies  which  the  ]>tin 
Church  has  ever  produced.  The  time  was  ah  anzi^  one. 
The  speculatire  activity  of  the  age,  coupled  with  the  abuses 
in  the  church,  was  multiplying  sects,  formidable  in  numbers, 
and  still  more  from  the  contrast  their  austere  mode  of  life 
presented,  not  only  to  that  of  the  secular  socieiy  of  the  day, 
but  4o  that  of  the  -ecclesiastics,  notably  those  of  rank, 
whose  pomp  and  luxury  gave  rise  to  the  first  faint  stirrings 
of  a  revolutionary  spirit  amongst  the 'commons,  which  the 
great  pope,  who  was  then  the  most  conspicuous  figure  in 
Europe,  did  not  fail  to  observe.  No  effectual  weapon  of 
resiBtaace  seemed  at  hand ;  the  parochial  clergy,  yielding 
to  the  difficulties  which  an  isolated  rural  Ufe  throws  in  the 
way  of  intellectual  effort  (far  graver  then  than  even  now), 
had  almost  everywhere  suzik  into  sloth  and  incapacity ;  the 
monastic  orders  were  content,  in  the  better  instances,  with 
fluuntaining  their  own  internal  discipline,  and  had  no  surplus 
energy  for  external  work,  while  in  the  worse  examples  (as 
in  that  of  th^  Cistercians,  just  .jref erred  to)  they  served 
rather  as  beacons  of  warning  than  as  patterns  for  imitation ; 
and^  in  short,  there  was  an  ever-increasing  mass  of  h'^me 
mipsion  work  to  be  done,  and  no  one  to  do  it 

But  the  two  men  who  were  to  do  it  were  already  at 
hand  in  the  persons  of  Francis  Bemardone  of  Asaisi  and 
Dominio  Guzman  of  Osma.  Tha  ruling  idea  in  the  mind 
of  the  former  was  the  elevation  of  poverty  to  the  first 
place  amongst  Christian  graces,  as  the  most  obvious  way 
Qf  confoxming  the  life  of  a  Christian  to  that  of  the  founder 
(d  his  faith;  the  more  intellectual  Spaniard  dreamed  of 
an  aggressive  body  of  skilfully-trained  preachers,  able  at 
once  to  grapple  with  the  subtle  dialectic  of  the  enemite  of 
the  established  creed,  and  to  appeal  in  dear  and  homely 
language  to  theuneducated,  amongst  whom  the  Albigenses 
and  other  sectaries  were  making  considerable  conq^uests, 
Frands^  the  poet  and  devotee,  m  renouncing  eveu  the 
scantiest  provision  which  the  strictest'  orders  of  hi«  time 
secured  for  their  members,  and  bidding  his  follower^  to 
live  on  alms  daily^begged,  takings  in  the  most  literal  sense, 

^  i%tn  is  •  varj  emloiic  Uttar  from  Amdlf,  biahop  of  LlBienz,  to 
Pbpo  Alaaiukr  III.  (115M181),  asking  him  to  dlMoWe  the  Bmodlotino 
sbboj  of  Qr«fUla  In  that  dlooM«,  and  to  draft  ita  InmatM  into  other 
honaat,  which  Ulutratee  both  the  kind  of  abnaes  which  were  lometimes 
found  and  the  desire  of  the  auilioritiea  to  suppress  them.  He  chaiigee 
the  monks  with  lack  of  charity  and  hokpitality,  in  that  they  reaerred 
eren  the  broken  scrape  from  the  common  table  as  perquisites  for  their 
private  friends;  that  they  habitually  quarrelled,  and  wounded  one 
another  with  their  knives,  being  prevented  fh>m  homicide  only  by  the 
knife-blades  having  no  point ;  that  one  monk  had  actually  murdered 
th'4  cook,  who  had  complained  of  his  visits  to  the  cook's  wife ;  that  the 
abbot  did  not  provide  for  the  dafly  wants  of  the  community,  but  allowed 
the  monks  to  roam  abroad,  picking  up  food  for  themselves  as  beat  they 
mi|^t ;  that  some  of  them  had  caused  the  death  of  a  alck  woman  hj 
plunging  her  into  ice-cold  water  under  pretext  of  working  a  miraculous 
^urs ;  that  the  abbot  was  f^nentl^  aboent  on  pretence  of  business, 
out  rsally  living  a  loose  life ;  that  be  had  been  thus  two  years  in 
Xngland>  till  reeled  by  the  bishop,  who  was  forced  to  send  him  away 
•gain,  after  appointing  a  deputy ;  that  this  deputy,  when  dlrunk,  had 
wounded  two  of  the  monks,  who  thereupon  murdered  him  ;  so  that  the 
house  w;m  practically  past  reformation,  and  ought  to  be  dissolved. 


no  thought  for  the  morrow,  appealed  to  tbfi  popokt 
imagination,  always  ready  to  kindle  at  tha  si^fe  oi  genuoB 
self-«acrifice ;  Dominic,  with  not  less  insight  ac  a  thinker 
whose  first  care  was  for  doctrinal  orthedoiy,  as  that  of 
Francis  was  for  personal  piety,,  saw  that  there  was  a 
demand  ready  to  spring  up  for  more  exact  and  inteUigeot 
religious  teaching  than  could  then  be  had,  save  In  a  few 
great  dties.  The  occasiofr  which  urged  him  to  the  taik 
he  undertook  is  noteworthy.  He  had  long  beea  a  «^««> 
of  Osma,  the  strictest  and  sternest  member  of  aa  asosCie 
community,  when  in  1203  he  had  to  go  on  a  jommey  vitk 
his  bishop,'  which  brought  them  into  tiie  very  midst  of  thi 
Albigenses  in  the  county  of  Toulouse^  where  they  saw  lov 
powerless  the  clergy  were  to  contend  against  thdr  imk 
On  their  road  home  the  bishop  and  Dominio  met  ibi 
tiiree  papal  legates  returning  discomfited  from  T^ng«j<M>^ 
but  attended  with  as  much  pomp  as  a  triumphal  piograi 
would  have  justified.  Dominio  rebuked  them  sternly,  tsD' 
ing  them  that  it  was  not  by  splendid  retinues  and  costly 
garb  that  the  heretics  won  their  converts^  but  by  ndou 
preaching,  by  humility,  by  austerity,  and  by  at  Imt 
seeming  holiness.  Both  the  new  founders  sought  and 
obtained  at  Bome^  after  .some  difficulty,  the  approval  d 
their  new  institutes,  and  that  in  the  Very  year  1215  wkieh 
had  seen  the  formal  prohibition  of  all  freah  mdm, 
Francis  speedily  returned  to  his  home^  but  Dominic^  whom 
idea  had  by  this  time  expanded  from  that  of  eonvq^tiiig 
merdy  tha  Albigenses  of  Ph)venoe  and  Languedoc  to  tljtt 
of  influencing  tha  whole  world  of  nominal  Christians  asd 
outer  heathen,  settled  himself  in  Rome,  when  the  pop* 
appointed  him  io  the  iiAportant  office  of  Master  of  Um 
Sacred  Palace,  which  haa  ever  since  been  held  hj  a 
Dominican,  and  'carries  with  it  the  authority  of  chief 
censorship  of  the  press.  The  two  new  foundationi 
borrowed  from  each  other,  Francis  copying  Dominie's 
scheme  of  itinerant  preadiers,  and  Dominio  imposing  oa 
his.diBdples  the  mendicant  poverty  of  AssisL  Theae  tvo 
particuktfs,  the  total  absence — at  any  rate  at  first—of  sod 
endowments  as  had  proved  a  snare  to  the  older 'sodetie% 
and  the  substitution  of  itinerancy  for  inclosure^  are  tha 
features  which  distinguish  the  friars  from  the  monks  vlio 
preceded  them.  The  Franciscan  institute  was  a  bold 
attempt  to  .democratize  the  church;  Dominic's  Friar 
Preachers,  though  recruited  fredy  from,  men  of  a  humble 
grade,  have  always  had  somewhat  mora  of  an  aristocratie 
tonp  about  them,  due  to  their  intellectual  calling;  thej 
have  held  a  high  place  in  Christian  art,  counting  amcogrt 
them  liuch  names  as  Fra  Angelico  and  Bacdo  ddla  Porta; 
and  their  reputation  for  orthodoxy  and  for  a  purer  typa 
of  moral  theology  than  the  Jesuit  one  has  always  stood 
high.  They  also  count  amongst  thdr  membera  the  two 
most  eminent  divines  of  the  Middle  Agea^  Albertoi 
Magnus  and  Thomas  Aquinas,  and  they  have  been  frdtfd 
in  producing  zealous  m&sionaries ;  but  the  one  great  blot 
on  their  career  is  that  they  have  beei^  the  directors  and 
officials  of  the  Inquidtion  -ever  since  the  formal  cooatitii- 
tion  of  that  tribunal  as  a'  pennanent  organization.  Tb» 
Franciscans,  less  distinguished  for  mental  triumphs  tbao 
their  competitors,  have  yet  some  famous  names,  chief  d 
which  are  Duns  Scotus  and  Boger  Bacon — ^for  Booaven- 
tura,  though  set'  by  the  Franciscans  as  the  **  Seraphic 
Doctor **  in  competition  with  Aquinas,  the  "Angelic 
Doctor"  of  the  Dominicans,  is  scarcdy  entitled  to  ^ttj 
high  intellectual  rank — and  at  one  time  they  seemed  lilcel/ 
to  establish  as  firm  a  hold  on  tlie  univerdty  of  Oxford  ai 
the  Dominicans  did  on  that  of  Paris.  The  swiftest  soocc* 
and  popularity  attended  the  two  new  orders;  priviMg* 
and  exemptions  were,  showered  on  them  from  Borne; 
wealth,  in  despite  of  their  vow  of  mendicancy,  wjj* 
emuloudy  thrust  upon  -them  by  the  laity ;  and,  abova  dii 
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a  remarkable  and  -widespread  religioua  reyiyal,  a  dead-lift 
to  ministerial  efficienc7  ^  e^ary  direction,  repaid  their 
early  labours,  while  "^ey  had  between  them  almost  a 
monthly  of  the  popedom  for  niearly  two  hundred  years. 
And  one  peculiarity  of  their  organiation  gave  them  a 
degree  of  strength  which  no  other  orders  possessed.  Each 
monastery  of  l^e  older  societies  was  practically  isolated 
and  independent  of  all  others,  unless  it  ware'  itself  a 
dependent  priory  or  cell  belonging  to  a  greater  house. 
Some  societies  had,  it  is  trae^  geneial  chapters,  but  these 
w6re  rare^  and  at  best  only  ^ectnal  In  establishing  a 
certain  onifcMrmity  of  practice  in  all  houses  of  the  same 
rule.  But  the  Friary  like  the  Templars  and  Hospitallers  of 
an  earlier  day,  and  like  the  Jesuits  of  a  later  one,  were 
enrolled  in  something  of  military  fashion,  under  a  superior- 
general,  with  wide  powers,  who  directed  and  controlled 
their  actions  from  one  central  point  ^very  group  of 
neighbouring  friaries  was  formed  into  a  congregation, 
under  a  lo<ail  head  or  proTincial,  and  he  was  always  in 
direct  communication  with  the  general,  so  that  a  common 
goTemment  united  tiie  whole  body  into  a  compact  mass. 
But  their  very  success  was  fatal  to  their  character.  The 
vow  of  poverty  was  the  first  part  of  their  institute  to 
break  down.  Bven  before  they  began  to  be  counted 
amongst  4he  richest  orders  of  Chnstendom,  there  -is 
indisputable  evidence  —  that  of  Bonaventura,  himself 
general  of  the  Franciscans — that  the  mendicant  system 
was  working  nothing  but  mischief.  He  tells  us,  writing 
wHile  the  6rder  was  still  very  young;  and  within  fifty 
years  .of  the  founder's  death,  that  it  was  even  more  en- 
tangled in  money  cares  and  business  concerns  than  the 
endowed  communities^  precisely  because  there  were  no 
funds  available  to  fall  back  on  in  emergencies ;  that  the 
brethren,  discouraged  from  work  by  mendicancy,  were 
habitually  idlej  that  they  roamed  about  in  disorderly 
fashion  under  pretext  of  questing;  that  they  were  such 
brazen  and  shameless  beg^tfs  as  to  maka  a  Franciscan  as 
mpch  dreaded  by  travellers  as  a  highwayman ;  that  they 
inade  undesirable  acquaintances^  thus  giving  rise  to  evU 
nports  and- scandal ;  that  conventual  offices  had  to  be  en- 
trusted to  untried,  unspiritual,  and  incompetent  brethren ; 
that  vast  sums  were  la-rished  on  costly  buildings;  and  that 
the  friars  were  greedy  in  the  pursuit  of  burial  fees  and  of 
legacies,  so  that  they  encroached  upon  the  riglits  of  the 
parochial  dergy.J  If  such  were  the  mischiefs  at  woYk  before 
the  first  seal  had!  begun  to  cool,  it  may  readily  be  gathered 
how  entire  -was  the  failure  at  a  later  time.  Indeed,  as 
regards  the  Franciscans,  'not  only  did  they  endeavour  to 
evade  the  stringency  of  their  institute  even  in  their 
founder's  lifetime,  but  the  whole  society  -?ras  soon  divided 
into  two  hostile  camps,  one  of  which  desired  to  adhere 
closely  to  tiie  original  rule^  while  the  other  was  content  to 
fall  in  with  the  habits  of  the  "  poaseasioners,"  as  they  had 
been  wont  contemptuously  to  name  the  endowed  orders. 
And  what  is  very  curious  in  this  connexion  is  that  the 
friars  who  were  loyal  to  the  principle  of  poverty  broke 
away  for  the  ■  most  part  from  the  church,  forming  new 
sects,  such  as  the  Fratricelli,  or  attaching  themselves  to 
elder  ones,  like  the  Beghards  and  the  Apostolici,  which 
handed  -on  in  secret  the  Onoetic  traditions  of  the  third 
century,  apparently  stamped  out  in  the  crusade  against 
the  Albigenaes,  while  those  who  openly  disregarded  the 
wlQ  d  their  founder  remained  steadfastly  in  the  Latin 
church.  No  order^  except  the  Benedictines,  has  had  so 
.many  branches  and  reforms  as  the  Franciscans ;  amongst 
which  it  will  suffice  to  name  the  Oapuchins,  the  Kinims, 
tha  Observants,  and  the  Recollects;  while  the  Poor 
Glares,  the  nuns  of  the  institute,  have  also  divided  into 
CSarissinjBS  and  Urbanists.  The  institution  of  Tertiaries, 
seculars  affiliated  to  the  order  as  honorary  members,  while 


continuing  to  live  in  the  world,  and  adopting  a  certain 
modified  daily  rule^  was  a  powerful  factor  in  the  success 
and  strength  of  the  order,  and  was  adopted,  but  -irith  less 
conspicuous  results,  by  the  Dominicans.  The  rivalry  of 
these  .two  great  bodies  with  each  ot^eiv  prolonged  irith 
much  bitterness  for  centuries,  and  their  dilutes  -irith  the 
parochial  clergy,  whom  they  long  displaced  in  general 
repute  and  influence,  belong .  raSier  to  general  church 
history  than  to  the  annals  of  monaohism,  and  may  be 
passed  by  -with  this  brief  allusion ;  while  it  suffices  to  say 
that  all  the  support  they,  and  the  other  less  important 
communities  of  tiie  same  kind,  such  as  the  Carmelite  and 
Austin  Friars^  received  from  the  popes^  whose  most  effective 
allies  they  were  in  every  country  where  iheit  houses  ^re 
found,  was  not  able  io  avert  their  decline  m  genera) 
estimation;  and  there  is  no  figure  in  later  mediiaval 
literature  on  which  the  vials  of  contempt  and  indignation 
are  so  freely  poured  as  on  the  begging  friar,  aud  that^  it 
.must  be  said,  deservedly. 

As  the  13th  century  is  the  apogee  of  later  monachism, 
so  the  decline  begins  steadily  at  the  ve^  outset  of  the 
14th  (which  ia  also  the  date  of  ordination  becoming  the 
normal  custom  for  choir-monks^  instead  of  the  exception, 
as  formerly),  continuing  down  to  the  crash  of  the  Beforma- 
tion.^  The  great  sdusm  of  the  West,  the  rise  of  the 
Wickliffites  and  Lollards  in  England,  and  of  the  body 
later  known  as  Hussites  in  Bohemia,  could  not  fail  to  act 
ixguriously  on  the  monastic  orders;  and,  though  the 
creation  of  fresh  ones  continued,  none  of  those  founded 
during  this  era  were  influential,  and  few  durable^  It 
-wiH  suffice  to  name  some  of  the  more  prominent  >*-the 
Olivetans  in  1818,  who  were  rigid  Benedictines ;  the  nuns 
of  Bridget  of  Sweden  in  1868,  who  followed  a  rule  compiled 
from  those  of  Basil  and  Augustine;  the  Hieronymite 
monks  ill  1374;  the  Brethren  of  the  Common.  life^ 
founded  by  Qertfd  Qroot  in  1876,  who  did  much  for 
education  and  in  home  mission  work,  but  are  chiefly 
famous  now  in  virtue  of  one  member  of  their  society, 
l^omas  a  Kempis;  the  Hieronymite  Hermits  in  1378^1877 ; 
the  Minims  in  1485;  the  Barnabites^  a  preaching  and  edu- 
cational order,  in  1484;  the  Theatins  (a  body  of  Clerks 
Regular  who  aimed  at  Uttle  more  than  raising  the  tone  of 
clerical  life,  made  but  slight  pretension  to  austerity,  and 
are,  indeed,  mainly  noticeable  as  having  suggested  to  Igna- 
tiua  Loyola  sevenl  points  which  he  adopted  in  regulating 
the  mode  'of  life  to  be  pursued  by  the  members  of  his 
institute)  in  1524 ;  and  the  Capuchins  in  1525. 

In  the  Reformation  era  itself  the  monastic  bodies  had 
sunk  so  low  in  the  estimation  of  even  the  rulers  of  the 
church  that  one  clause  in  the  report  of  the  committee  of 
cardinab  appointed  by  Pope  Paul  IIL  (a  body  composed 
of  Sadolet,  Contarini,  Reginald  Pole,  Oiberti,  Fregoso, 
Badia,  Aleandro,  and  CarafiSs,  afterwards  Paul  lY.), 
delivered  in  1588,  was  worded  as  foUows  : — 

-"  Another  shiue  whieh  n«edi  oorraotion  is  in  th«  religious  orders, 
becsnae  they  hsre  deteriorated  to  raoh  sn  extent  that  they  are  « 
grsre  scsnoar  to  eecnlsn,  and  do  the  greateet  harm  by  their 
example.  We  are  of  opinion  that  they  ahofild  be  all  aboUahed. 
not  eo  ae  to  Injure  [the  veeted  interests  of]  any  one,  but  by  forbidding 
them  to  receire  norioee  ;  for  in  this  wiee  they  can  be  qniokly  done 


>  The  language  of  Kioolaa  de  Clamengee  (1880-1440)— reotor  of  fbe 
anirenlty  of  Paria,  known  m  the  "  Dootor  Theologut  "—in  hie  treaiiae 
D*  Corrupto  BetUaim  Staiu,  paints  the  moral  decay  of  the  monaatie 
bodiae,  and  eapeoiaUy  of  the  If  endleaata,  In  the  very  darkeet  oolovra. 
He  not  onljohargee  them  with  waata^  idleSaaa,  glnttooy,  drankanneaa, 
and  profllgaoy,  bnt  aDegae  the  condition  of  eonventa  of  svna  to  be  anch 
that  there  waa  little  practical  difference  between  allowing  a  glri  to  take 
the  Tea  and  openly  conaigning  her  to  a  life  of  pnbUe  Tiee.  And  the 
RgvdatioM  of  Bridget,  of  Sweden  (1802-1878),  approrecl  by  the  oonn- 
cili  of  Oonitaaee  and  Baaal,  and  by.Popea  Urban  YI.,  Martin  Y,  and 
Paul.  Y-t  Aillj  eonarm  the  darkeat  featnrae  of  .this  testhnosy  as  nfaida 
the  religiona  houcea  of  the  14th  century. 


Digitized  by 


Google 


719 


MONACHISM 


t  to  any  onV  aBA  flood  roUgioni  ean  be  pnt 


•iTOTvlthwIfbDDd  wrong  to  anyonVAna  «ooa  reiigioniMn  m  pnc 
InthdrpliM.  At  pmSi^t  «•  think  the  beit  thing  to.  be  done  u 
to  di«miM  lU  the  nnprof^Med  youth*  from  their  monaeterieiL " 

As.  this  formAl  doeoment  dioired  the -currant  of  higli 
eodedMtical  opinion^  bo  thb  lay  Tiew  took  expression  in 
ttie.BputolmObiow'oniM  Virorwm  of  Ulrich  Ton  Hntten, 
irhich  nrw  to  the  Dominicans  of  the  16th  century  almost 
what  the  Pr€fpimeial€i  of  Pascal  wera  to  the  Jesnito  of  the 
ITth ;  while  they  came  also  under  the  more  delicate  scalpel 
of  Erasmus's  wit  Kgt  that  the  objections  were  wholly 
new,  for  it  is  evident  from  Thomas  Aqninas's  defence  of 
monachism  against  ito  detractors  that  they  were  nearly  aU 
used  in  the  13th  oentoy.  The  interesto  inTolred  were^ 
howerer,  too  vast  and  complicated^  the  suppoeed  impolicy 
of  an  adbooission  on  so  large  a  scale  of  the  charges  alleged 
a^^ainst  monaohism  17  tl^e  men  of  the  New  Learning  too 
serious^  to  allow  of  any  siidi  sweeping  measora  of  reform 
as  that  proposed  by  the  cai^dinals  bemg  carried  out  A 
certain  atnoont  of  discouragement  shown  towards  the  older 
societies;  the  enactment  of  aome  partial  corrections  by 
the  council  of  Trent^  not  touching  any  principle  whateTer, 
but  apparentiy  saying  something  because  public  feeling 
looked  for  something  to  be  said ;  and,  above  all,  the  «ea- 
tion  of  a  new.  type  of  order,  the  dmous  Company  of 
the  JBtrn8.(1594),  represent  the  total  actiou  taken  by 
the  Roman  Gharch  during  the  actual  crisis  of  the  Reform 
mation.  Apart  from  such  direct  ravolto  from  the  Latin 
obedience  as  those  in  Bern,  Zurich,  Denmark,  and  Sweden, 
which  at  once  involved  the  monasteries  in  the  general 
overthrow  of  the  old  system  of  things  religions,  the  most 
remarkable  proceedings  in  the  reaction  against  monachism 
were  those  taken  in  England,  at  a  time  when  no  breach 
with  the  Roman  Curia  was  thonght  of.  So  far  back  as 
the'  '19th  century  Kings  John  and  Edward  L,  and  yet 
again  in  1897  Edward  UL,  had  confiscated  the  "alien 
pricwies,"  as  those  houses  wera  called  which  were  depend- 
encies Of  foreign  monasteries^  and  the  last  named  let  out 
their  lands  fmd  tenemento  until  the  peace  with  France  in 
1361,  when  he  restored  their  estates;  and  similar  raids  were 
made  on  them  both  in  his  reign  and  in  that  of  Richard  XL 
Henry  lY.  showed  them  more  favour ;  bat  in  1410  th^ 
House  of  Commons  proposed  the  confiscation -of  all  the 
temporalities  held  by  biiiiops^  abbots,  and  priors,  petition- 
ing the  crown  to  employ  tiieir  revenues  in  paying  a 
standing  army  of  knighto  and  soldiers^  in  augmenting  the 
incomes  of  some  of  the  nobles  and  gentry,  in. endowing  a 
hondrM  hospitals,  and  in  making  small  yearly  paymento  to 
the  secular  clergy.  This  fact  attesto  the  unpopularity 
of;  the  church  and  the  religious  orders  at  the  time,  and, 
though  the  large  scheme  vras  dropped,  y^t.in  1416  parlia- 
ment dissolved  all  the  alien  priories,  and  vested  their 
estates  in  the  crown.  They  were  for  the  most  part 
applied  to  ecclesiaBtical  purposes;  but  some  portion,  at 
any  rate,  passed  into  private  handJa,  and  was  permanentiy 
alienated.  Hence  there  was  nothing  to  create  surprise, 
^uch  less  opposition,  when  Cardinal  Wolsey  in  1528 
obtained  buUB  from  the  pope  authoriziUg  the  suppression 
of  forty  small  .monasteries  and  the  application  of 'their 
revenues  to  educational  foundations,  on  the  plea  ihat 
these  lesser  houses  were  quite  useless,  and  not  homes  df 
either  religion  ^or  learning,  whereas  a  learned  clergy  was 
imperatively  needed  to  combat  the  new  religious  opinions 
which  were  making  rapid  way.  And  that  the  monasteries 
had  been  subject  to  serious  vicissitudes  all  along  appean 
from  the  fact  that  only  about  one  half  of  all  the  toundar 
tions  known  to  have  been  ,inade  in  England  were  in 
existence  at  the  date  of  the  dissolution.  There  is  litUe 
reason  to  trust  the  charges  of  immorality  brought  against 
the  monks  when  Henry  YIIl.  had  once  resolved  ou  tiie 
pilla^  of  thp*  monasteries,  seeing  how  the  path  opened 


by  Wobey  could  be  followed  up.  The  ehaiaeten  of  tliA 
king  himself,  of  Cromwell,  his  chief  agent  in  the  disso- 
lution, and  of  Layton,  LM^h,  and  Others  of  the  Tisitors 
appointed  to  inquire  into  the  6ondition  of  the  houses^  are 
such  as  to  deprive  their  statementa  of  all  credit;*  and, 
besides,  the  earlier  Act  of  dissolution,  granting  the  smaller 
'  monasteries  to  the  king,  limito  the  charges  of  misoqndoet 
to  them,  ekpressly  acquitting  the  larger  houses.  Kever^ 
fhelesi^  'when  the  appetite  for  plunder  had  increased  with 
the  first  taste  of  booty,  accusations  of  precisely  the  same 
sort  were  "brought  up  against  the  great  monasteries^ 
though  in  no  instance  has  any  yerifiable  proof  been  pre- 
served.^ But  there  can  be  no  reasonable  doubt  (especially 
in  view  of  the  visitations  of  Archbishop  Wariuun  and  other 
pre-Ref  ormatiop  prelatesX  that  the  religious  houses^  viewed 
simply  as  corporate  estates,  had  been  very  badly  managed 
for^  considerable  time^  were  heavily  encumbered,  and  a 
weight  Tound  the  neck  of  financial  pi^ogress  in -England; 
and  that^  as  spiritual  agencies,  they  had  mainly  outlived 
thdr'  usefulness^  so  that^  lamentable  as  were  the  eircom- 
stances  of  their  destruction,  and  scandalous  as  waa-tlie 
waste  of  the  property  seised,  there  is  little  reason  to  sap- 
pose,  that  any  practical  benefit  would  have  flowed  frcmi 
their  continuance,  whatever  might  have  been  the  advantages 
of  an  honest  and  economical  measure  of  reform,  or  even  of 
transfer  to  other  purposes  on  the  principle  of  ey  pr^,* 

The  negative  evidence  ol  the  effeteness  of  the  older 
orders  supplied  by  their  very  sQiall  share  in  the  counter- 
Reformation,  which  lay  virtually  in  the  hands  ol  the 
Jesuits  alone,  is  reinfOToed  by  the  reports  made  bj  tlie 
emissaries  of  the  Uew  company  to  their  superiors^  wl^ch 
attest  that  the  accusations  of  the  Qerman  refcnrmers  againsft 
both  the  secular  and  regular  clergy  on  the  score  of  ignor- 
ance and  dissoluteness  were  only  too  *  well  founded. 
Accordingly  several  new  Bodeties  were  instituted  during 
the  latter  half  of  the  16th  oentury,  aiming  at  putting  new 
wine  into  the  old  bottles  of  the  Carm^tes^  Gistemans, 
Augustinians,  Dominicans,  and  Benedictines;  but  none  of 
them  proved  of  much  importance.  A  larger  measure  of 
success  attended  some  established  on  an  active  basii^  such 
as  the  Fathen  of  Christian  Doctrine,  a  -catechising  order 
erected  by  Pius  Y.  In  1571 ;  two  communities  for  tending 
the  sick,  one-  founds  in  Italy  by  Camillo  de'  Lelli  in 
15d4,  the  other,  Ihe  Brothen  of  Charitj,  by  John  of 
<3od  at  Oranada  in  1538,  but  not  formally  sanctioned  till 
1572;  and  still  more  prosperity  attended  the  UrsuUno 
Nuns,  a  community  chiefly  devoted  to  the  education  of 
young  -girlB)  founded  at  Breeda  by  Angela  de'  Merici  in 
1537,  and  confirmed  by  Paul  m.  in  1544.  Tet,  with  the 
single  exception  of  the  Jesuits,  no  new  society  could  be  said 
to  have  laid  hold  in  any  degree  of  the  popular  mind,  nor 
were  the  attempts  to  revivify  the  elder  bodies  continued. 
It  remained  for  two  newer  still  to  rehabilitate  the  waning 
respect  for  monachism  of  all  kinds,  and  that  by  borrowing 
one  chief  feature  of  the  Jesuit  organisation,  the  abandon- 
ment of  that  principle  of  isolation  from  the  outer  world 
which  lies  at  the  root  of  true  monachism.*    Of  these  t&a 


*  A  fun  •zAmlnation  of  th«  osm  agsiiut  the  numaatiiiM  vfll  be 
found  In  Dizon,  Butcty  q^  tiU  Ckmrek  ^f  Snglamd^  voL  L  ppu  SS4* 
S88. 

I  'Dxt  nnmlMrof  hottiM  nipprMMd  nnd  Ofwthrownliyth*  two  Acts 
of  15M  and  1 W  VM  M  foUowi :— IM  Bon^dietine  hoQM%  179  A^rw- 
tinlnni^  101 '  CbtorefJHia,  8S  Domlnidan,  .Fnadaean,  OwomIH*,  ami. 
Anatin  fttftrlM,  82*  PmmpnktimtonBluM,  S8  Knigbta  Hoipltallit% 
25  OUberUnM,  SO  doniMv,  0  GuilraaiAni,  8  Fontovnmd,  S 
MinoraiMa,  2  Bonkommaa,  1  Bdglttine  \  total,  618.  IMr  Hr«i^ 
raTennoa  wan  ralpad  at  £142,01 4,- 12a.  Od.  aaaiMlly. 

'  Boon  after  tha  Jafolta  roaa  Into  nota  and  popnlaiity,  a  m'f  uiuhies 
and  Uttla  known  axtanalon  of  tkalr  inatitnta  waa  mada  in  FlaadanL 
Tw9  BngUah  UcUte.'  acting  with-  tha  ajnpatky  and  ooonaal  ttaot  a 
tba  raoommandation  ol.F.  Oaraxd,  raotor  of  tba  Jaaoit  ooDaia  tk 
U4ga  foondad  s  wmmsaltj  vUoh  thay  aamsd  r 
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first  ma  tHfi  Oratory,  founiled  \>y  Philip 'Neri  in  1558,  hti 
not  approved  bj  authcxritj  till  1577,  and  copied  inde- 
pendently by  Cardinal  do  Berulle  at  Paris  in  1611.  There 
vret&  no  YQ^n  imposed  on  the  members  pf  this  society, 
though  th^y  llTcid  under .  mle^ '  and  they  employed  them^ 
selyes  in  doin^  all  kinds  oX  clerical  work  nnder  episcopal 
supervisioa.  The  Italian  house  is  chiefly  celebrated  as 
having  included  the  famdus  Cardinal  Baronius  amongst 
its  earliest  recruits ;  but  the  French  one  held  a  high  place 
in  the  religious  revival  of  the  17th  century,  well-nigh 
rivalling  tha  Benedictines  of  St  Maur  in  learning  (with 
such  representatives  as  Slfnon,  Thomassin,  Morin,  and 
Malebranehe\  and  the  reformed  Cistercians  of  Port-Royal 
in  piety,  though  sharing  with  the  latter  the  reproach  of 
Jansenism^-  But  the  second  was  far  more  influential^  and 
has  been  friiitful  ever  since  in  the  works  of  its  copyists  as 
wen  as  in  its  own.  It  was  the  institute  of  the  Si^t^rs 
of  Outrity,  established  by  Vincent  de  Paul  in  1634,  On 
the  lines  -  of  the  ancient  community  of  the  Hospitaller 
Kuns  of  St  Augustine,  but  with  some  remarkable  modi- 
fications, not  only  in  respect  of  the  vows,  which  were  only 
yearly  and  inward,  but  in  the  spirit  of  their  discipline,  as 
formulated  in  his  own  memorable  words, — "  Your  convent 
mu«t  be  the  houses  of  the  sick ;  your  cell,  the  chamber  of 
suffering ;  your  chapel,  the  parish  .church ;  your  cloister, 
the  streets  of  the  city,  or  the  wards  of  the  hospital ;  your 
rule^  the  general  vow  of  obedience ;  your  grille,  the  fear 
of  God;  your  veil  to  shut  out  the  world,  holy  modesty;' 
The  original  scheme  of  Francis  de  Sales  for  the  Nuna  of 
the  Visitation,  founded  in  1610,  was  almost  identical ; 
but  the  opposition  was  then  far  too  strong,  and  he  was 
forced  to  make  them  a  cloistered  community.  Vinctat's 
order  of  Mission  Priests,  more  commonly  known  as  Lasar- 
ists,  was  also  a  successful  and  useful  institute,  though 
not  vying  in  the  extent  of  iti  influence  with  the- other, 
which,  as  has  been  implied.  Las  powerfully  affected  the 
organization  of  many  of  the  active  communitieii  which 
have '  since  been  formed.  No  religious  body  did  more  to 
enable  French  monachism  to  bear  up  against  the  general 
obloquy  it  encountered  during  the  16  th,  17  th,  and  early 
18th  centuries; — a  temper  on  the  part  of  the  public  due 
to  more  than  One  .cause.  In  the  first  place,  the  wars  of 
religion  had  done  much  to  harden  and  coarsen  the  feelings, 
onk  both  sides,  and  rigid  adherence  to  the  extreme  positions 
of  OathoUcs  or'  Huguenots,  ss  the  case  might  be,  was  set 
far  above  any  gentler  and  higher  ideas.  Kext,  the  monas- 
teries of  both  sexes  had  all  but  universally  fallen  into  th^ 
patronage  of  the  crown  (in  virtue  <^  the  concordat  of 
Bologna,  between  Pope  Leo  X.  and  Francis  1,\  and  were 
jobbed  away  ss  apanages  for  a  dissolute  nobility,  who 
squandered  the  revenues,  and  suffered  disoip^ne  to  become 
relaxed,  often  to  the  generation  of  serious  scandals.  -This 
malversation  operated  in  two  waya  It  mads  the  monas- 
teries hard  and  bad  landlords,  grasping  closely  all  the 
feudal  privileges  and  monopolies  which  they  continued  to 
enjoy,  a  proceeding  which  bore  hard  on  the  tenants  and* 
labourers,  so'that  ^e  monks  shared  to  the  full  the  unpopu- 
larity of  the  nobles  (precisely  as  was  the  case  in  Germany;* 
during  the  Feasants'  War  of  1535);  and  the  evil  repute  of 


fhs  Tals  and  orgapbatloii  of  the  luxiDna  oompany,  snd  taking  ib«  ihras 
vcnsl  Towy,  btt^  -vltli  s  bold  dlancard  of  pir«(Md«at,  not  only  omitting 
the  eTutomsry  vov  of  Inolosors,  but  sotoallj  M&tUng  Hm  mvnhm  i 
ths  aoolsty  out  «s  itinersnt  prMobm.  Th«ir  objMt  vm  to  train  s 
bodjr  of  •mluaries  for  tbs  Bomaa  Catholto  mlMion  In  England,  vbo 
night  obtain  catranos  snd  Moapa  the  Ineidenoa  of  tha  ponal  lava  In  s 
insBBer  tmpraotleabU  fbr  man.  Thay  had  oonaidarabla  inooaaa  for  s 
t|m«^  Kbd  ICn  Ward,  their  projaotor,  obtained  toma  degree  of  papal 
a'pproyal,  sad  bacame  "mother- general  "  oyer  more,  than  SOO  of  theae 
female  praaohera  is  the  rarloui  eollage?  of  the  eoolety.  But  after  an 
akistaaea  of  sbout  eighty  fwn  it  vsf  vnppraaaad  bjr  Pope  Urban  Y IIL 
^11690. 


the  oonventa— of  whose  real  character  we  get  at  least  one 
trustworthy  glimpte  in  the  account  of  the  abbey  of  Mau- 
buisson  which  Ang^Uque  Amaald  reformed — c^ue  home 
to  all  the  Huguenots  and  theik*  friends^  because  both,  before 
and  after  the  legal  continuanoeof  theedictof  Kant^-they 
were  used  (according  to  a  very  early  application  of  monastic 
houses  not  yet  obsolete)  as  priaonsi  where  Huguenot  women 
and  girls  were  shut  up  in  order  to  bring  about  their  conver< 
sion,  forcibly  if  necessary;  but  somehow  in  any  case.  And 
there  is  evidence  to  show  that  the  Huguenots  resented  this 
policy  most  bitterly^  not  pnly  on  polemical  grounds,  but  be-^ 
cause  they  were  firmly  persuaded  that  the  morals  of  their 
wives,  daughters,  and  sisters  were  in  no  less  peril  than  their 
faith  in  such  places.  When  to  this  sentiment  is  added  the 
hostility  of  the  Jansemsta  to  the  school  of  opinion  which 
had  persecutod  them,  rased  their  famous  house  of  Port- 
RoyaVand  literally  flung  the  boiies  of  Its  deceased  members 
to  the  dogs,  it  will  be  easy  to  jMdge  how  po'v^erful  .were 
the  forces,  mustering  for  the  overthrow  of  monachism,  and 
how  little  even  such  stem  reforms  as  Do  Ranch's  at  La 
Trappe,  which  has  "always  had  a  marked  attrlEtction^for 
solcUers,  could  do  towards  abating  the  danger,  l^or  were 
there  wanting  public  scandals  and  cascb  before  the  law- 
courts  which  helped  to  fan  the  rising  flames  of  hatred.^ 
Another  cause  which  contributed  nrach  to  the  decay  of 
discipline  and  of  j^ractical  religion  in  monasteries  of  both 
sexes  was  the  custom  which  prevailed  throughout  the  16th, 
17th,  and  18th  Centuries,  of  disposing  of  -the  younger 
memban  of  poor  but  noble  families  in  the  cloister  ss  a 
safe. and  reputable  providoxi,  without  any  regard  io  the 
vocation  of  those  so  dedicated,  and  merely  because  the 
sum  which  sufficed'  to  secure  permanent'  admission  was 
much  smaller  than  that  necessary  to  purchase  a  oommis- 
jdon  or  pubUo  office  for  a  son,  or  to  provide  an  adequate 
dowry  for  a  daughter.'  At  the  Revolution,  the  religious 
houses,  amounting  (without  reckoning  various  minor  colleges 
and  depeiident  establishiAents)  to  820  abbe3rs  of  men  and 
805  of  women,  with  aggregate  revonuea  of  95,000,000  livres, 
weos  suppressed  by  the  laws  of  13th  February  1790  and 
18th  August  1792.  In  Germany  the  storm 'had  broken 
somewhat  earlier,  if  not  quite  so  violently.  The  Thirty 
Tears'  War  had  wrought  much  mischief  to  not  a  few  of  the 
religious  houses,  without  taking  into  account  the  great 
number  which  had  been  destroyed  in  the  territories,  of  the 
Protectant  princes ;  and  when  the  death  of  Maria  Theresa 
in  1780  left  her  son  Joseph  IL  frea  to  act  as  he  pleased, 
he  dissolved  the  Kendicant  orders',  audi  suppressed.  In  despite 
of  the  personal  remonstrances  of  Piua-.^.„th3  greater  number 
of  monasteries  and  convents  in  hiit  ^omtnions.  In  Italy, 
despite  the  multiplication  of  new  instttutB^  the  process 
of  decay  continued  throughoirt  the  17th  century,  and  one 
most  remarkable  testimony  to  the  fact  appears  in  the 
^port  of  the  Yenetian  ambassadors  at  Rome  ia  1650  to 
their  government  of  an'  interview  they  had  with  Pope 
Alexander  VIL 


>  Oaa  of  iheas  Is  Intereeting;  ss  settling  s  point  whioh  haa  been 
flften  dlspntod,-^the  exiatenoe  of  those  mouostio  dvngeons  known  by 
the  name  of  "  In>paoa,''  familiar  to  the  readers  of  Marmion.'  It  is  the 
Sondemnation  of  the  abbot  of  Clalnranz  by  the  parlamont  of  Parii  In 
17S3  to  a  fine  of  40,000  crowns  for  oanalng  the  death  of  a  'pri»oner  in 
an  "  In-pooe. " 

*  ![>|s  worked  mneh  STtf  tn.  Frsaoe,-bnt  produced  ^hapa  eyen 
greater  mlsoUlaf  in  Germany,  where  what  wore  etylod  "Koble  Abbeys'* 
Wcra  sot  snoommon,  entranee  to  which,  cars  In  the  inferior  capacity 
of  lay-memben,  waa  barred  against  all  who  oonld  not  proTS  patrician 
deeoant  snd  s  eartain  nvmber  of  armorial,  qnsrteringe.  A  rella  of  this 
SnnrlTes  In  s  few  seonlar  Sts/tun^m  (ProtSatant  snd  Oatholio)  for  noble 
oanonoasee  in  Germany ;  and  the  notion  waa  at  any  rate  as  reapaotsUa 
ss  that  which  holds  good  In  come  oommnnltics  even  now,  where  women 
who  eaa  pay  a  eertain  enni  at  aniranco  iLro  cdmlttod  aa  ehotr-eiaten, 
whQe  those  who  esonot  do  aC  na«t  Scce|>t  tha  humbler  poalUon  of  Isy^ 
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"The  Pontiff  .  .  .  began  by  nying  that  for  aome  time  past  the 
ApoatoUo  See,  oonaidering  not  the  abundance  only,  but  the  auper- 
lluity  of  mligioofe  institute^  had  beoome  oouTinoed  that  eome'of 
them,  degenerating  horn  the  first  design  of  their  founders,  had 
lapsed  hito  a  total  relaxation  of  discipline,  and  that  it  was  just  as 
adrisabld  for  the  church  as  for  the  udty  to  adopt  the  expedients 
need  by  wise  husbandmen  when  'they  see  that  the  multitude  of 
branches  has  impoterished  th^  Tinea  instead  of  making  them  more 
ftnitftiL  That  a  beginning  had  been  made  in  that  matter  by  sup- 
pressing some  orders;  but  this  was  not  enough.  ...  A  great 
number  of  rery  small  conrents  had  been  suppressed,  .  .  .  and 
it  was  proposed  to  continue  the  work  br  nroceeding  to  the  final 
abolition  of  certain  others  whioh,  by  their  licentious  mode  of  life, 
filled  theworld  with  scandal  and  murmuriL  .  .  .  That  he  proceeded 
slowly,  because  he  desired,  in  a  matter  of  so  much  importance,  to 
obtain  the  good- will  *of  the  secular  princes.  ..."  The  remarks 
dosed  with  a  recommendation  to  the  republic  of  Tenice  to  suppress 
the  canons  of  San  Spirito  and  the  Cradferi  in  their  city,  and  to 
apply  iholr  rerenueft  towards  defraying  the  cost  of  the  war  in 
(^ndia.   (Banke,  Die  JU^  jPdpste,  App.  NdL  129.) 

Bat  the  policy  thus  indicated  irasnot  carried  out  by 
Aiezander  YIL's  saoceasors,  and  there  is  evidence  that 
things  did  not  mend  as  time  went  on.  The  emperor 
Francis  L,  in  his  character  of  grand-duke  of  Tuscany, 
caused  an  edict  to  be  published  at  Florence  in  1751, 
forbidding  the  clergy  to  acquire  property  in  mortmain, 
and  issued  together  with  it  a  paper  of  instructions  pointing 
out  the  grave  social  disadvantages  of  enriching  artificial 
families,  such  as  convents,  colleges,  and  the  Uke^  at  the  Az- 
pensaof  natural  families.  And  the  menace  implied  in  theae 
documents  was  carried  into  operation  by  the  suppreesion 
of  several  convents  of  nuns,  for  which,  the  reluctant  con- 
sent of  the'  pope  (Benedict  XIY.)  was  extorted.  When 
Francis  died  in  1765,  and  was  succeeded  in  Tuscany  by 
his  brother  Peter  Leopold,  the  latter  began  his  reigb  with 
what  may  be  styled  a  formal  act  of  war  against  the  Roman 
Curia,  by  declaring  the  bull  In  Coma  J>opi$n%  null  and 
void  in  Tuscany,  and  forbidding  its  recog^nition  or  publi- 
cation there.  At  once  he  was  beset  witii  appeals  from 
priests  and  nuns,  calling  his  attention  to  several  grave 
abuAs  in  the  church,  and  notably  to  moral  scandals  of  the 
most  serious  ^ind  in  the  convents  of  nuna^  especially  those 
under  the  diirection  of  the  Dominicans,  .accusations  which 
were  fortified  with  full  details  of  time  and  place.  The 
result  was  that  Leopold  caused  a  eoheme  of  ecclesiastical 
reform  to  be  drawn  up  in  1770,  containing  stringent 
enactments  for  the  abatement  of  monachism,  for  the 
suppression  of  ah  small  convents  of  mendicants,  and  fo^ 
the  ezdusion  of  monks  and  friars  from  the  direction  of 
nunneries,  which  were  to  be  subject  in  all  spiritual 
matters  to  the  ordinaries  only.  And  the  Jatisenist  bishop 
of  Pistoia  and  Prato,  Sdpio  de'  Riod,  upon  entering  on 
his  diocese  in  1780,  at  once  began  to  inquire  into  the 
ecandals  which  raged  in  the  Dominican  nunneries  of  his 
Jurisdiction,  especially  in.Pistoia,^  the  result  being  that  he 
excommunicated  tiie  Dominican  friars,  and  prohibited 
them  from  ofiftdatingi  The  pope  at  that  tima  was  t^us 
VL,  ati  ardent  devotee,  warmly  in  favour  of  mona- 
chiinn  generaUy,  and  of  the  lately  suppressed  Jesuits  in 
particular,  so  that  he  took  up  the  cause  of  the.  friars- 
(though  their  evil  repute  had  prev^ed  for  150  years), 
and  issued  a  brie(  of  censure  against  RiocL  He  laid 
it.  before  the  grand-duke,  who  wrote  a  strong  remon^ 
strance,  accompanied  with  proofs  furnished  by  Ricd,  and 
informed  the  pope  that  unless  the  brief  were  promptly 
withdrawn,  and  the  convents  obliged  to  submit  to 
the  ordinary's  jurisdiction,  he  would  himself  reform  at 
his  own  discretion  every  religious  house  in  Tuscany. 
Accordingly,  the  brief  was  retnusted,  and  Riod  was  given 
full  Uber^  to  repress  the  disorders  complained  of.  Thel^ 
is  iiot  any  similar  evidence  forthcoming  as  to  the  condition 

*  As  to  .which  docnmenfary  sTidenoe  wHl  be  ISrand  in  the  Appendix 


of  the  monasteriea.in  other  parts  of  Italy;  but  Tusosay  is 
likely,  from  local  causes,  to  have  been  .above^  rath«r  than 
below,  the  average  moral  leveL  A^inst  this  general 
tendency  to  monastic  decay  may  be  set  the  foundation  of 
the  Pasdonists  in  1725,  and  of  the  Redemptorists  or 
Ligubrians  in  1732;  but  these  two  institutes,  though  pious 
and  respectable,  have  never  exerted  much  infiuencei 

There  ?s  little  to  chronicle  in  regard  to  the  later  annals 
of  monachism  in  Spain  and  Portu^pd.  f  etet  of  Alcantara, 
as  reformer  of^  the  Franciscans  of  the  latter,  country  in 
the  middle  of  the  16th  century,  and  his  more  famous 
contemporary,  Teresa,  as  reformet  of  the  Carmelites  in 
Spain,  are  eminent  figures  in  the  annals  of  their  time;  but 
they  cannot  be  said  to  have  produced  any  permanent 
effect  on  the  fortunes  and  tone  of  their  sevend  institute^ 
far  less  upon  the  common  life  in  general  The  stamping 
out  of  all  varieties  of  opinion,  at  any  rate  in  respect  of 
outward  expresdon,  by  the  Liquidtion  in  the  Peninsula 
makes  the  evidence  scanty  and  vague;  but  the  fact  that 
Portugal  took  the  lead  in  1 759  in  strildng  at  the  Jesuits^ 
then  tiie  most  eminent  and, powerful  of  the  orders,  though 
far  surpassed  in  mere  wealth  and  numbers  throughont 
Western  Europe  by  the  Franciscans,  and  that  its  policy  in 
this  respect  was  quickly  followed  by  Spain,  attests  the 
growth  of  a  hostile  feeling  by  no  means  likely  to  hawe 
been  limited  to  the  great  company.  In  fact^  if  popular 
rhymes  and  proverbs  may  be  trusted,  the  charges  current 
against  the  religious  orders  in  Spain  do  not  seem  to  hare 
differed  from  those  alleged  elsewhere^  whatever  may  have 
been  the  amount  of  truth  in  them.  And  the  testimony  of 
Blanco  White,  always  to  be  trusted  on  matters  within  his 
experience^  is  decidedly  adverse. 

The  terrible  crash  of  the  French  Revolution,  which 
affected,  directly  or  indirectly,  every  country  in  Europe, 
was  not  least  influential  in  its  incidence  on  monachism. 
On  the  one  hand,  the  actual  destruction  which  it  brouglit 
upon  the  religious  houses  of  France  was  adopted  as  part  of 
the  i^evolutioneoy  programme  in  all  countries  where  such 
institutions  were  still,  intact ;  and,  on  the  other,  then  was  a 
considerable  measure  of  improvement  brought  about  in 
not  a  few  places  by  the  fear  of  public  opinion,  while  the 
new  institutes  which  continued  to  spring  up  were  all  but 
invariably  active,  both  founders  and  the  sanctioning 
authorities  recognising  that,  any  society  seeking  to  make 
its  footing  good  .must  needs  first  prove  its  capacity  for 
practical  usefulness.  In  France  itself  the  laws  which 
abolished  all  religious  communities  were  relaxed  by  con- 
nivance in  favour  of  the  Sisters  of  Oiarity  even  under 
the  Terror  and  the  Directory;  while  in  1801  a  decree  of 
the  Consular  Qovemment^  issued  by  the  Minister  of  the 
Interior,  authorised  Citiseness  Duleau,  former  superior  of 
that  society,  to  revive  it  by  taking  young  women  to  train 
for  hoepitid  work ;  and  various  other  active  communities 
were  restored  by  Kapoledn  in  1807.  Further  revivals 
took  place  at  tiie  Restoration,  the  most  celebrated  of 
which  was  the  Dominican,  owing  to  the  talents  and  elo- 
quence of  Lacordaire.  and  the  group  he  gathered  round 
him;  but  Benedictines,  Carthusians,  Trappists^  and  other 
societies  of  the  older  type  were  not  slow  to  avail  then»- 
s^ves  of  the  opportunity  to'  return  and  to  found  anew, 
amidst  a  poverty  which  recalls  the  orijg;inal  institution, 
their  abbey»and  prioried.  But  they  met  with  little  favour 
under  the  Orleanist  monarchy,  and  the  Second  Empire  was 
their  time  of  most  security  and  progress.  Since  its  fall^ 
they  have  again  been  actively  discouraged  by  a.  strong 
party  in  the  Republic,  and .  tiieir  position  remains  pre- 
carious. Frahte  has  been,  further,  the  chifl  seat  of  the 
many  new  societies  founded  for  9ome  especial  department 
of  charitable  work,  the  most  characteristic  example  of 
which  is  pethftpa  thAt  of  the  littlo  Sislws  of  the  Poor, 
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irlio  lioQie  and  tend  aged  isTilidA.  A«  a  broad  general 
|tde»  neariy  e^erjr  poet-Reformation  Institate  is  ityled,  not 
]an  "Order,"  bat  a  '^ Congregation *;  bat  the  only  dis- 
tinction which  can  be  drawn  betweien  these  two  names 
is  that  "ofder"  is  the  wider,  and  may  include  seyeral 
congregations  within  itself  (as  the  Benedictine  order, 
for  example^  includes  the  congregations  of  Cluny  and 
of  St  Maor]^  while  a  "congregation"  is  a  simple  unit, 
complete  in  itself  and  neither  dependent  on  another 
institute  nor  possessed  of  dependent  yaiiefeiec  of  its  own. 
Another  distinction  drawn  between  the  elder  and  younger 
societies  is  that  the  former  are  Mdd  to  malce  "solemn 
▼ows,"  the  latter  only  "simple  vows."  The  difference 
here  is  not  in  the  matter  of  the  tows,  which  are  usually 
the  same  in  all  cases,  nor'eyen  in  the  ooremonies  attending 
their  utterance^  which  may^  also  be  alike^  bat  in  the 
superior  binding  efficacy  of  the  solemn  tows  in^Boman 
canon  law,  whidi  rules  that  they  so  bind  the  member  to 
his  society,  and  the  society  to  each  member,  that  neither 
can  seT«r  tiie  connexion,  eo  that  only  the  pope  can  dissoWe 
it^  and  that  in  rare  and  exceptional  cases  alone.  And  it 
may  be  added  that  the  term  "religious"  is  restricted  in 
the  Latin  Church  to  communities  whose  institute  has  been 
formally  approTod  by  the  Roman  see,  and  whose  tows 
are  for  life^  and  not  merely  renewable^ — a  principle  which 
excludes  the  Sisters  ol  Charity,  for  example^irom  the  use 
of  tlds  title.  By  the  laws  of  t'rance,  and  of  some  other 
countries,  life-vows  are  invalid  and  even  prohibited,  but 
when  they  make  part  of  the  oijginal  institute^  such  dis- 
approval Vy  the  dvil  power  Ib  not  held  to  reduce  them  to 
the  canonical  level  of  temporary  vows. 

Returning  to  the  history  of  Westen^monachism,  the 
fsU  of  the  religious  houses  in  Spain  dates  from  the  law  of 
21st  June  1835,  wl^ch  suppressed  nine  hundred  monasteries 
at  a  blow-;  and  the  remainder  had  but  a  short  respite^  as 
they  were  dissolved  on  11th  October  of  the  same  year.  In 
Portupl,  where  a  bias  against  the  Ronum  Curia  has  been  a 
traditional  part  of  patriotism  ever  since  the  revolution  of 
1640,  when  the  pope  sided  with  Spain  against  the  honse 
of  Bragansa^  there  was  littie  feeling  to  protect  the 
monasteries  when  it  happened  that  the  crown  wanted 
their  possessibns,  and  they  were  all  suppressed  by  the 
decree  ol  28th  May  1834^  No  European  country  had  so 
maiTf  religious  houses  as  Portugal  in  proportion  to  its 
population  and  ar^a,  and  the  number  of  the  foundations 
dissolved  in  1834  exceeded  500.  In  Switzerhmd,  a  con- 
siderable measure  6f  suppression  followed  the  war  of  the 
Sonderbund  in  1847 ;  while  in  Italy,  the  last  country 
where  monadiism  had  remained  almost  unmolested,  an  Act 
was  passed  in  the  Sardinian  Parliament  on  7th  July  1866 
for  tii^  suppteesion  of  monasteries  within  the  Piedmontese 
dominion^  and  for  the  confiscation  of  their  property. 
The  measure  was  extended  to  the  whole  of  Italy  after  the 
unification  of  the  kingdom ;  the  orders  were  expropriated 
in  1873 ;  their  houses  were  declared  national  propeityt  ftnd 
pat  to  secular  vaeB,  no  exception  bong  made  in 


favour  ol  San  Marco  at  Florence^  of  As8is^  of  Tallom- 
brosa,  or  even  of  Monte  Cassino  itself.^ 

On  the  oth^  hand,  several  Roman  Catholic  societies 
have  attained  considerable  success  in  the  United  States 
and  Canada,  thus  in  some  degree  recovering  fcMr  tiie 
principle  they  represent  part  at  least  Of  the  gromid  lost  in 
Europe ;  while  in  three  religious  communions  outside  the 
pale  of  the  Latin  obedience — ^the  Evangelicals  of  Germany, 
the  Reformed  of  France^  and  the  Chuxvh  of  England— the 
organisation  of  women  for  charitable  and  religious  work 
on  the  lines  of  various  old  institutes  has  been  actively 
carried  out.  The  Deaconesses  of  KaiBcrswerth,  founded 
by  Pastor  Fliedner  in  1836,  derive  part  of  their  rule,  and 
even  of  their  dress,  from  the  Dames  de  St  Augustine^ 
themselves  lineal  descendants  of  the  first  Hospitidlers  of 
the  crusades,  and  have  ramified  into  several  countries; 
the  Strasburg  and  MUhlhausen  Deaconesses  derive  theirs 
partiy  from  the  Flemish  Beguines  and  partiy  from  some 
points  in  the  Moravian  organixation,  itself  handed  down 
from  those  seceding  Franciscans  to  who|li  the  Umku 
Ftatrwn  reaUy  owes  its  origin;  while  the  various  Anglican 
communities,  of-  which  there  are  several,  have  borrowed 
f refiy  from  different  sources,  according  to  the  preference 
and  knowledge  of  eadf  founder.  •  Some',  attempts  at 
reviving'  the  common  life  for  men  also  have  likewise  been 
made^  but  none  on  any  large  scale ;  only  one  has  as  yet 
exhibited  any  signs  of  vitality,  a  preaching  order  at 
Cowley,  near  Oxford,  which  has  obtained  some  footing  in 
England,  and  has  eVen  been  able  to  spread  to  America. 

i^iUtogfroMy.— The  hibliomphy  of  UonaohiBm  ii  excesalvfliy 
copiom,  snd  it  is  Impncticaoio  to  indicato  mora  thsn  a  fsw  of  the 
most  ImportHit  ana  tnutworthy  bookie  Gwwral: — Hospinianiia, 
D«Mimadii$LiM8ti»iQtMw%,  1659),  Utterly  hoatQa,  bat  a  eopkras 
and  tmstirorthy  raoord  of  U/A* ;  Helyot,  SuMf  dm  Ordrm  Bau 
fUu»  (8  vols.,  Paris,  1714-1721),  and  again  (as  Didiotmain  dm 
Ordra  BsUginm),  with  oontiniiation  by  Badiche  (4  vds.,  Pkri% 
yi\m,  1860),— tUa  book  has  ItMlf  a  eopioiis  oati 


on  iti  rabjeot  preflxad ;  AlteMrra,  Atodie^  9im 

Mmuutiem  Mrflkctm  (Paris,  1674) ;  Holiteniiia,  Oodm } 

(8  vo]a.,Bom6, 1661);  Hontalambert,  MoiiUM  ^OeeidmU  (7  vols.,FSris, 

1860-1877) ;  Dogdala,  MofMuttam  Jnglieanum  (edited  by  Oaley, 

Ellia,  and  P*H<"*^  8  roLa,  London,  1846) ;  Roeweyde,  Fiim  Falrum 

(Lyons,  1617).    Spedal  :~B«nedifitin«a-TMabaion,  Ada  88.  Ordi- 

nis  8.  Bmtdidi  (0  vols.,  Yodce,  1788) ;  anniafi^Manier,  JT^io- 

iK$on  CluniaetnaU  C 

9kUi  (Piuia,  :       , 

T8  vols.;  Cologne, 

BommM  lUudret  dt  fOrdf  dt  Saini  Dominique  (6  Tola.,  Pkri% 

1748-49);   Frandacans—43ednliiu,  EidoHa  Sera/Aiea  (Antwerp, 

1618) :  Wadding,  AnnaUs  Minorum  (20  vols.,  Bonu,  1781-94). 

(»■  y.  L.) 

}  The  totel  number  of  monasteriee,  Jce. ,  enppreeied  in  Italy  down  to 
the  doee  of  1882  was  2256,  involTing  aa  enomeoe  diaplaoemeat  of 
propefty  and  diepetfion  of  inmates.  And  yet  there  Is  some  reeson  to 
thin)L  that  the  etate  did  bat  do  rongbly  and  harshly  what  the  ehnreh 
should  ha^  done  more  grednally  end  wisely ;  for  the  Judgment  passed 
on  the  dissblation  by  Plus  IX.  himself  in  speaking  to  en  English 
Roman  Oatholio  bishop,  was :  "  It  was  the  deyil's  work ;  but  the  good 
God  will  torn  it  into  a  blessing,  sinoe  their  deetmetion  was  the  only 
reform  poeslble  to  them."  (Cited  by  Rev.  R>  R.  Snffleld  b  ifMfeni 
RtPimif,  VOL  iL  p.  859,  April  1881.) 


CHBOVOLOaiOAL  TaBLK  or  MONABTIO  Fouin>ATioirB. 

Thi  reUgioas  oommnnities  which  have  been  formed  at  various  timea  ii\  the  Weetem  Chnreh  amount  to  muj  hnndred^  and  reoeive  fresh 
slmost  yearly,  while  eome  among  them  have  been  rapbressed,  abeorbe^  or  loirered  to  die  out  No  official  listof  those  actually 
se  and  recognised  bv  authority  u  published ;  it  is  thus  impracticable  to  enumerate  them  aoourately,  eepeeially  as  many  of 
are  only  local  Tarletiss  or  brancbea  of  identical  rules  and  institntee,  and  there  are  not  a  few  eaeee  where  4  once  celebrated  and  powerflil 
erderhas  practically  disappeared  from  view,  though,  aa  still  linnring  in  one  or  two  houses,  not  definitely  extinct  ^The  CftQowing  tables 
however,  glvea  the  more  remarkable  foundatioDS  in  ehronologioid  order,  some  of  the  earlier  datee  being  only  approximate^  and.even  a  tnr 
later  ones  uncertain.  f3r  the  historians  ofbecTary  as  to  the  exact  year,  eometiaeir  i^viag  that  of  the  first  attempt  at  oiganiaatioa,  and 
ioroetfanea  that  of  the  final  approval  by  authorify. 


Sela 

Verne, 

Fooadw. 

Fkee. 

fM^ 

VasM. 

Vbunder. 

Fkee. 

mo 

m 

Monks  of  the  Thsteid  .... 

Fam  the  Bsnnit 

FiohoBilas  .,. 

BesafheOneft 

Hlls. 
Matea,  FoBtos. 

eoo 

A«|JJ     «     aesplss. 

Aqgutfae  

^(h 

BMniBBXoiiks    

Aleiaiiisr 
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630 
64^570 

ftsa 

590 
Ml 

700 
910 
1013 
1039 

10610) 
1074 

1064 
1095 


1100(13 
1100  ^ 


Name. 


Monks  of  Lerlna  . 


Black 


Benadietinea,     oi 

Monks 
Welsh  Monks   . . . 
Monks  of  lona  . . . 
Monks  of  Luxeuil 
Nans  (later  Oano&eases)  of 

Nirellea 

Canons  Regular  

Denedletlnes  of  Clnny 
Onler  of  Camaldoli . . . 
Onler  of  Vallouibroea . 


Founder. 


Anstln  or  Black  Canons 
Order  of  Qrammont    .... 


111P(D 
1120 

1140 

1148 

UM 

1196 

1IS8 
r4JS 
1170 

1178 

1191 

119fl(T)| 

1197 

1198 

1M0(!) 

120S 
1S09 

1S12 
12U 


m4a) 

1315 
1215 

1218 

1221 
1318 
13.11 
1241 
1351 

1271 

1200 

1208 

,1318 

1350(7) 
,  1855 
1888 

1308 
l8flS(D 

•1878 

1878-n 

1378 

1S80 

1890(1) 

1406 

1406 

142"* 
1420 


Carthusians  

Order  of  8t  Anihony  of 

Vienna 
CUterelans 


Cruciferl  (suppressed,  1650) 
Order  of  Fontenaud 


Knights  HoapitaUen  of  8t 
John 

Templara   (suppressed 

l8lS) 
Knights  of  8t  Laams 
Canons  Regular   <rf   Pri* 

roontri 
Trappists  


Honoratus  of  Aries  . . 

Benedict  of  Nursia   .. 

Dubric.  lUtut,  Bavid 

Coluinba  

Columbanus    

Ituberga,  vife  of  Pip- 
pin of  Lnnden 

Chrodegang 

Bemo    

Roinuald. 

John  Qualbert    


Place. 


Stephen 


Bruno   . 
OastoD  . 


Robert  . 


GilberUnes 

KnigUts  of  Alcantara . 


Hermits  of  8t  WlUiam,  or 

White-ManUes 
Knights  of  CalatruTa .. , 
KnighUof  St  Bennetof  Avis 
Knights  of  Santiago  of  the 

Svord 
Begoines    


Teutonle  Knights    .... 

Hamniati(8uppreesed,  1570) 
Trinitarians 


Knights  HoapitaUen  of  the 

H0I7  Spirit 
Penitents  of  Bt  ICarr  Mag. 

dalene 

Franciscana 

Oarmelites 


Nuns  of  8t  Clare  ^ 
Order  of  Val^dee-foolien . 

Canons  Regular  of  the  Holj 

Croas 
Hermits  of  St  Augustine 

Dominicans 

Hermite  of  St  Paul 


Order  of  8t  Mary  of  ICeroj, 
or  Mereedarlans 

Franciscan  Tertiarlee 

Benrltee 

Sylvestrinea 

Canons  Regular  of  St  Mark 
Austin   Brothers  of  Peni- 


Celeetinea , 

Gnj  Sisters  (Hospitallers) 


Hospitallers  of  the  CSiaritj 

of  our  Lady 
Olivetana  


Cellitea,  or  Alezlan  Brothers 


Briffittlne  Nuns,  or  Order 

of  8t  BsTiour 

BrigitUne  Knights 

Obeenrants,  or  Franciscans 

of  the  Strict  Observance 
Hieronymlte  Monka  : 


Hermits  of  St  Jerome    ... 
Brothers  of  OomuoB  lifb. . 

Fesnlan  Xerdlcaats  of  St 
Jerome  (wippreessd,  1668) 

HlerouTisite  Nuns 

Gon8re»itton  of  the  Lateran 

Oungrcflatiim  of  Bt  Justine, 
or   fieftmn    of    Monte 


Oaaona    B«pdir    of^Bt 


Bemardlns    

Onl«r  of  Unrsreld.  or  Oer- 
um  Beuodiettni  Reform 


Robert  d'Arbrissei .'!!'. 

Gerard  (Raymond  da 
Puy,  first  Grand 
Master) 

Hugh  de  Payens   .... 


(D  

Norbert 


Rotrou  n.,  count  of 

Peroae 
Gilbert  of  Semprlng- 

ham 
Suero,  and  Gomes^  de 

Barrientos 
William  de  Malaval 

Saneho  III.,  of  Castile 
Alfonso  I.,  of  Portugal 
Ferdinand  II.,  of  Leon 

or  Lambert  le 


Hainrlch  Walpot  ... . 


John  de  Matha  and 

Felix  de  Yalols  . 
GnyofMontpellier 

(D  


Franda  Bemardone  . 
Albert,  titular  Mtri- 

arch  of  Jerusalem 
Franda  and  Clara .., 
William  of  Paxia    ... 

Theodora  de  OeBea   . 


Giovanni  Bono  . . , 
Dominic  Gusman  .... 
Eusebius,  archbp.  of 

Strlgonia 
Jayme  I.,  of  Aragon. . 


Franda 

Buonflglto  Monaldl  .. 
Svlvester  de'  Gosaollnl 

Aiborto  Spinola 

Innocently.  


Pletro  Morone  (Pope 

Celestlne  V.) 
0) 


Guy  de  Jdnvflle    .... 
Bernardo  Tolomel  of 

SianA 


Giovanni  C^lomblni . . 
Bridget  of  Sweden.... 

Bridget  of  Sweden.... 
PaolettodeFollgno.. 

Pedro  Femndo  Pseha 
de  Owulali^fara 

rietro  Oambaoortt  or 
Oambacurta 

Gerard  Groot 


Carlo  de  Montegranell 

MarU  Gardes 

Bartolonuneo  Colonna 
lAdovioo  Barbo 


Stephen  Clonl  of  Siena 

Martin  Vasaa 

Johann  Rodius 


I.     of    'Lerins, 

Fiance. 
Monte    Oassino, 

Italy. 
Wales. 

lona,  Scotland. 
Anogray,  Prance. 
Nivalles,     Flan- 

dera. 
Mats. 

Cluny,  France. 
Camaldoli,  Italy. 
Yallombrosa, 

Tuscany. 
Avignon  (?). 
Mount      Moret, 

Li  ranges. 
Near  Grenoble. 
Vienne,  •      DaU' 

phlni. 
Molesme,     Bur* 

gundy. 
Jerusalem  (1). 
Fontevraud,  Pd< 

tiers. 
Jerusalem. 


Jeniaalem. 

Jerusalem. 
Prfcmontrft,    Fi- 

cardy. 
La  Trappe, 

France. 
Somprlngham, 

Lincolnshire. 
Bt  Julian,  Ciudad 

Rodrlgo. 
Pescan,  Italy. 

CUatimva,  Spain. 
Bvora,  Portugal. 
Compoetdla, 
Oalida. 

Acre,  Syria. 
Milan. 
Means,  Paila. 

MontpelUer, 

France. 
Germany. 


Mount   Carmel, 

Palestine. 
Asslsl,  Italy. 
Chaumont, 

France. 
Clair-Ueu,    Bel' 

gium. 
Cesena,  Italy. 
Bologna. 
Buda-PeatlL 

BaroelottB« 


Florence. 
Osimo,  Italy. 
Mantua. 
Marsaillee. 

Sulmona,  Italy. 

France  and  Flan- 
ders. 
Paris. 

»OXttaly. 

AIx-la-Chapene(T) 
Siena. 
Wadstena, 
Sweden. 


Bmllano^ 


Italy. 


CastUe. 
lea. 

De  venter, 
Holland. 
Fiesole,  Italy. 

Toledo. 
Rome. 
Padoa. 


lUoeto; 

Near  Toledo.  - 
Abbey  of  Bt  Mat. 
tliiaa,  Trevea. 


1431 

1488(1) 

1488 
1485 

1448 

14U 

1458 

14S4 

1498 
1503 
1524 

1535 

1581 

1538 

1588 

1581 

1587 
1538 
1544(1)J 

155S 

1508 
1571 


Mitigated  OumeUiea,  or 
'^BUlettee" 

Congregation  of  St  Ambrose 
edNemus 

Oblate  Nuns 

Minims,  or  Bermito  of  Bt 
Francis 

Daochters  of  Bt  Martha 
(Hospitallers) 

AugusUns  of  the  Lombard 
Congrraatlon 

Madalonettes    

fiamabites,  or  Clerks  Regu- 
lar 

Filles  Repentiee 

Annondades 

Theatlns    


Capuchins, 
rran 


Pope  Eugenlos  IT. 
0)  


OX 


Reformed 

neiscans 

Clerks  Regular  of  Bt  Ma- 

Joins  of  Pavia,  or  *'So- 

maschi" 

Reoollects,  or  Strict  Fran* 

dacans 
BamaUtes  of  St  Paoi    .... 

Jesulto   


1578 
1579 
1584 

1588 

1588 

1594 

1595 

1596 

1606 

1609 

1610 

1611 
1611 
1615 

1617 

1617 

1618 
1621 


1624 

1624 

1625 
1629 

1688 

1680 

1640 

1641 
1641 

1648 
1648 
1645 
1650 

1668 

1655 

1660. 

1661 
1668 
1678 

1676 

16S4 
1686 


Ursnitnec  

Brothers  of  Charity    

Jesuiteases  .  (euppressed, 
1681) 

Oratorlana 

Discalced  Cannelites 

Fathers  of  Christian  Doc- 
trine 

FeulllanU 


ObUtes  of  St  Ambrose  . . . . 
Latin  Monks  of  St  Basfl    . . 
Gierke  Regular,  Ministers 
of  the  Blek 

Clerks  Minor    

Discalced  Augustiniana.. . 

Congregation  of  Ficpua .... 

Dtscalce<i  Trinitarians  .. , 

Notre  Dame  de  St  Paul . . , 

Jaooblna,  or  Reformed  Do- 

.  minicans 

English  Institute  of  B.  V. 

Mary 
NunsoftheTUitation  ... 


French  UrsuUnes    .... 

French  Oratorians  .... 

Canons  Regular  of  St 
Saviour 

Hoapltaller  Nana  of  St 
Charlea 

Pauline  Congregation  of 
the  Mother  of  God 

Nuns  of  Calvary 

Congregation  of  Benedic- 
tines of  Bt  Maur 

Hoapltaller  Nuns  of  the 
Clurity  of  Our  L«dy  .... 


Frances  of  Rome 
Franda  de  Paola  - 

Nlcolaa  RoUn, 
cellor  of  Bui 
Oregorio 


Bishop  de  Boppart  . 
Pope  Innocent  VIIL 

Jean  Tlseerand 

Queen  Jeanne  de  Valois 

Giovanni   Pletro   Oa< 

raffa(Pone  Paul  lY.) 

Mattco  di  Bassl  .. 

Glrolamo  Emiliani . . . . 


0)  

Glaoopo  Antonio  Ho- 

rigia 
Ignatius  Loyola 


AngeUde'Merid  .... 
John  of  God 


Enrlish  woman, 
named  Ward 

Philip  Neri 

Theresa 

Pope  Plus  y.  


Jeah  de  la  Barriire 

Carlo  Borromeo 
Pope  Or 
Gamillo 


Pope  Gregorv  XIII.  . 
de'LsIU    ... 


liuaristo    

Nuns  of  Our  Lady  of  Refoge 

Rellglettses  de  la  Croix  . . . . 
Slaters  of  Charity 


OrderofMeroy    

Ksters  of  the  Bteeaed  Baora- 
ment 

Bartholomites,  or  Clerks 
Secular  of  Common  Life 

Nunaof  the  Good  Shepherd 

Order  of  Our  Lady  of  Char- 
ity and  Reftige 

Eudists,  or  Mission  Prieeto 

Danghtors  of  Providence  . . 

Bulpidana 

Bisters  of  St  Joiei^   

Benedictine  Nuns  cS  Per- 
petual Adoration 

Bethlehemitei 


Hcepitaller  Nuns  of  Bt 
Thomas  of  YIUaiiOTa 

Union  ChrttSenne   « . . 

Reformed  Trapplsta   

Brothers  and  Slators  of  the 
Child  Jesus 

Daughien  of  ProTldeBee  . . 

Bisters  of  the  PreaeBtatkm 
LadieeofBtCyr 


Agostlno  Adomo 
Thomaa       d'Andrada 

(Thomas  de  Jesus) 
Yincent  Mnasart    .., 

Juan  Baptista  Gardes 

Madeleine      d'Eaeou- 

bleaa  de  Sourdia 
JeanMlchaeUa  

MaryT^ard 


Rraoe. 
Yinoennee,  Pnitei 


Flavia. 
Mets: 


Pluia. 
Bonrgee, 
TheataorChictS, 
Italy. 


PhTta. 


flV 


Montmartn^ 

Paria. 
Brescia,  Italj. 
Granada. 
Flanders. 

Romeu 
Arila,  Bp«ls. 


Feujllans, 
Ffanoe. 
Milan. 
Rome. 


Jeenne  Francotae  de 

Chantal 

Marie  LhnlUIer 

Cardinal  de  Berulle  .. 
Fourrier    de   Matain' 

court 


Joeeph  Calaaanxa  ... 

Antolnetta  d'Orlians 
Didier  de  la  Cour  ... 

Blmone     Gauguin 

a  [other  Frances  of 
e  Cross) 

Yincent  de  FanI 

Marie    Ellxaboth    de 

Ranfkin 

M.  Guerin    

Yincent  de  Paul  and 

Louiae  Legraa 
Antoine    Yvaa    and 

Madeldne  Mhrttn 
Antoine  Lequlen    .... 

Bartholomew     BoU- 

hauskr 
Madeleine  Lamy    .... 
JeanEudea 

Jean  Eudes 

Madame  de  Polallioa 
Jean  Jacques  OUer    . . 
Henri     Maupas     du 

Tour. 
Catherine    de '  Barri 

(MeehtUde  dn   Bt- 

Bacrement) 
Pierre  de  B4tancoort 

Ange  Le  Proust 

PteeYaehet    

Armand  de  Ranoi .... 
Nie61aaBaR«........ 

MadameHorel  

Marie  Pbuaaepla    .... 
Madame  de  Malntenon 
andLoolaXIY. 


Talavtra. 

FrmncoBTflle- 
sons-bolB,P«ria^ 

Yal    de    PeAas. 
Brnln. 

Bt  Paul,  Frmaee. 

Paria. 

8tOmsr,F>maee. 

Annecy,  Savoy. 

Paria. 
Paria. 


Nancy. 

Rome. 

Poltiera. 
Verdun, 


Paris. 
Nancy. 


Roye,  PIcardy. 
Paris. 

Aiz,  ProTene*. 

MarselUea. 

Salsbnrg. 

Caen,  France^ 


Caen. 
Paris. 
Paris. 
LePnyenTeUy, 

France. 
Parte. 


Onatemala,     C 


Lamhalki 
France. 
Charonne,  ftri^ 
lA  Trappe. 
Pteta.     • 

CharleTflK 

Fruice. 
BalnTfUe,ftea«e. 
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1704 

int 

17U 
1716 


17U 

uss 


1800 
1001 

1815 
1814 

1810 

1817 
1880 
1890 
1883 

;82S 

1888 

1894 
1894 
1897 
18S8 

1828 

1838 

18S8 

1S30 

1837 
1S40 

1840 
1849 


Kama. 


PottDdcr. 


DAQgbton   or   the    Good 

SiMpliflrd 
Bbten  of  Charity  of  8t  Paul 

thaAportU 
GoBsngation  of  the  Good 

SaTionr 
Baligioas  of  Moat  Blaaaad 

Saenunant 
Daoghtan  of  Wtodom    .... 


Ligu. 


FualonUta    ... 
Redamptorlata, 

oriaua 
Boeiatjr   of  tha   Ghriatlan 

Retraat 
Ladias  of  the  SaerMi  Heart 
Damea  de  8t  Andrt    


Vaiiat  Fathers 

Oblatea  of  Mary  Immaen' 

lata 
Slatcn  of  Jeatu  and  Mar/. 


Xariat  Brother* 

Siatera  of  Kotra  Dame   . . . . 

BoBora  de  rSapiiraiice 

Brothers  of  Chriatlan  In* 

atmetioii 
FlilthAil    CoDFaBloiM    of 

Jeana 
BoetetyofXaarath   


Satan  of  Bon  Seeonrs  . . . . 

MariatBUtara  

Bisters  of  Meroj  

Ia  Salate  Union  dea  Baorte 

Coiiira 
Instttnta    of  Charity,    or 

Roaminian  Fathers 
School    Blatera    of    Kotra 


BanghteM  of  the  Croaa  . . 
(Lotheian) 


Madame  de  Combe 
LooiaChaaret  .... 


EUabeth  de  BurrlUa 
Ftoa^gna    


Marie  Loolae  Triehet 
and  Grignoa  de 
Montfort 

Paul  of  the  Croea  .... 

Alfonso  da'  liguori  . . 

Antoina     Bylvaetra 
Raceravr 

Madame  Barat   

Seiaphine  HaaTarlet 

JeaaC.  M.  Colin   .... 
M.deMaianod 


PireOolndre 


AhbA  Cbampagnat 

JidleBmjart  

AbMKoafllea 

Abb*  I 


Madame  d'Honat  . 
FlaneRogar  


Madame  de  Montala . 
Jean  Claude  Colin .... 
Catherine  MeAulej  . . 
Abbi  Debrabant    .... 

Antonio  Roeminl-Ser> 

bati 
Bishop  Michael  Wlaa- 


Canon  J.  O.  ■  Habeta 

and  Jeanne  Hase 
Theodor  FUedaer  . . . . 


Xarerian  Brother* Theodore  Rykea    . . . , 

DeaeoneMcs  (French    Re- ^  M.  Vermeil  and  MdUe. 


fonoed) 
Utile  Sisters  of  the  Poor  . . 
I>eaconeMcs  of  fltrasborg 

(Lath.) 


MalTcain 
AbMlePailleor.. 
Pastor  Hftrter. .  .*. 


Place. 


Paris. 

LsTiiille-la-Cha- 
nard,  Finance. . 

8t  -  Lo,        Kor- 
mandy. 

Boaaseaax>le- 
Roy,  France. 

La  RocbeUe 


Boala,  Italy. 

Fontenellea, 

France.  > 
Amiens. 
Tonmay,      Bel< 

icittm. 
Lvona. 

FoonriAreat 

Lyons. 
Lyona. 
Amiens. 
BordcawK, 
BtBrieM, 


Montmlrall, 

France. 
Paris. 

Belley,  Franeo. 
Dnbtln. 
Donai,  Franca. 

Monte  GsltariOk 

lUly. 
Koremberg^ 

Bararia. 
U4ge. 

KafsersireHh, 
Dttaaeldorf. 
Bnigaa,  Belglom. 
Paris. 

BtMala 
Btrasbnrgi 


Date. 


1849- 

1848 

1848 

i847 

1848 

1840 

1840 

1850 

1851 

1851 

1859 
1859 


1858 

1801 


1861 
1801 

1804 
1805 
1805 
1860 
1866 
1800 
18T0 
1870 


Of  8t   Loup 

(Bwin  Reld.) 
Notre  Dame  de  Slon 


Bodety  6f  tha  Holy  GhOd 

Society  of  Holy  Trinity  of 

Deronport  (Angl.) 
Biaters  of  tha  Pbor  'Child 

Jeans 
Poor  Handmaids  of  Jeans 

Christ' 
Sisters    of   St  Mary  the 

VirglB  (A&gL) 
Biaters  of  the  Moat  Holy 

Croea  and  Passion 
^ter^ofKaarath 

Stotechood  of  All  Balnb 

Franeh  Oraieriaha  (reviTed) 
-    Of.    -• 


(Bvisa  Reld.) 
Bbdety  of  Bt  John  Baptist 

(AngL) 
Knrstng  Bisters  of  BtMarw 


Helpers 


of  £e  Holy 
(Angl.) 


Holy  Bonis 


Blateriiood    of    8t    Peter 

(Angl.) 
Congregation  of  the  Finding 

of  Jeana  in  the  Temple 

Uttte  Blrtera  of  the  As- 

snmptlon 
Sisterhood    ft    Bt    Mary 

(Angl.) 
Mission  Priests  of  Bt  John 

the  Evangelist  (Angl.) 
Servants    of    the    Baered 

Heart  of  Jeans 
Sisters  of  Bethany  (Angl.) 

Sisterhood    of   the    Good 

Shepherd  (Angl.) 
Sisters    of    the     Chnroh 


Company  of  Mary  '. , 


u^' 


Foonder. 


M. 

PP.  Theodora  and  M. 

A.  RatUbonne 
Cornelia  Connelly  . . . . 

Priadlla  Lydla  Ballon 

ClaiaFey    

Kathariaa  Kaapar . . 

MlasLockhart   .... 

F.  Gandentloi    ...., 

Cuilinal  Wlsemaii. . , 

Bar.'    ▼.     Upton 
Rioharda 

Abb4P«t4tot 

M.Bplttter 


Hon.    Mrs.    Charlee 

MonaeU 
Dr  John  Mason  Keale 


Bng4nie  Snret    

Rev.  T.  Pelham  Dale 
and  Elisabeth  Cathe- 
rine Ferard 


Mary  Lefevra . 


Angnstinlans  of  the 

Assumption 
Rev.  Dr  Morgan  Dlz. . 

RcT.  R.  M.  Benson  . . 

P.  Peter  Victor  Brann 

Etheldreda  A.-Benett 

Bshop  Horatio  Potter 

Emily  Ayckbowm . 

Mary  Potter    ..... 


Place. 


Echellana, 
France. 
Paris. 

Derby,  England. 

Plymouth. 

Aix-la>ChapeUa. 

Dermbach,  Ger- 
many. 
Wantage,  Berks. 


Hammeramlth, 

London.   ' 
London. 

Paris. 


dewer,  Wlndaor. 

East  Gri^staad, 

Boasex. 
Paris. 
London. 


Brompton, 

London. 
London  (now 

Clifton  Wood, 

Brtitol). 
Paris. 

New  Toric 

Cowley  St  John, 

Oxford. 
Paris. 

Pentonvflle, 

London. 
Kew  York. 

Kllbnn,  London. 

Hyson      Green, 
Hottinghain. 


MONACO  (French  Monegue),  the  smallest  of  the  sotb- 
reign  principalities  of  Europe,  with  an  area  of  8*34  square 
miles,  a  population  (1878)  of  7049,  and  an  army  of.  72 
men,  is  situated  on  the  coast  of  the  Mediterranean,  9  miles 
east  of  Nice,  and  bounded  on  all  sides  by  the  French 
department  of  the  Maritime  Alps.  Previous  to  1861, 
when  the  communes  of  Mentone  (Sf  enton)  and  Roccabruna 
(Roquebrun)  were  sold  to  France  for  4,000,000  francs,  the 
area  was  about  a  third  larger ;  but  the  population,  which 
with  those  portions  again  included  would  now  be  15,000, 
was  only  about  8(X)0.  Monaco  has  long  had  the  reputa- 
tion of  being  one  of  the  most  beautiful  and  sheltered 
spots  on  all  the  Franco-Italian  coast :  non  Conn  in  ilium 
Jtu  hahet  aui  Zephynu ;  toltu  sua  littora  iurhat  Cireius, 
said  Lucan  ;  and  a  luxuriant  growth  of  aloes  .and  prickly 
pears  (introduced  in  1537),  pahurtrees,  eucalyptus,  lemon- 
trees,  and  geraniums  gives  a  warmer  colour  to  the  scene 
than  Lucan  can  have  Ibiown.  The  town  occupies  the  level 
summit  of  a  rocky  headland,  rising  about  195  feet  from 
the  shore,  and  still  surrounded  with  ramparts.  Though 
largely  modernized,  .the  palace  is  a  fine  specimen  of  Re- 
naissance architecture ;  the  new  "  cathedral "  (French  Re- 
naissance style),  the  new  church  of  St  Charles,  and  the 
museum  may  abio  be  mentioned.  Behind  the  rock,  between 
Mont  Tdte  de  Chien  and  Mont  de  la  Justice,  the  high 
grounds  rise  towards  Turbie,  the  village  on  the  hill  which 
/takes  its  name  from  (he  tropaea  with  which  Augustus 
^marked  the  boundary  between  Gaul  and  Italy.  On  the 
etotem  side  lies  the  little  port  or  bay  of  Monaco ;  along 
the  lower  ground  at  the  head  of  the  bay  stretches  the  vil- 
lage of  Condamine  withf  orange-gardens,  manufactures  of 
perfumes  and  liqueurs,  and  the  chapel  of  Ste  Devote,  the 
patron  saint  of  Monaco;  farther  to  the  east,  on  the  rocky 


slopes  of  the  Sp^lugues  (Speluncas)  are  grouped  the  various 
buHdings  of  the  Casino  of  Monte  Carlo  and  the  numerous 
villas  and  hoteb  which  it  has  called  into  existence.  Previous 
to  1828  the  Sp^lugues  were  mere  barren  rocks ;  but  after 


Plfin  of  Monaca 
they  were  travers^ed  by  the  new  road  to  Mentone,  Count  Rey 
caused  them  to  be  covered  with  soil  by  Italian  convicts; 
and  since  1858,  when  the  first  stone  of  the  Casino  was 
laid,  tbe  process  of  artificial  embellishment  has  been  carried-. 
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OQt  on.tho  moat  magnificent  acald.  The  gaming  estabUsh- 
ment  IB  no^  in  the  h&nds  of  a  joint-stock  company  -with  a 
capital  of  15,000,000  frante.  Kctne  of  the  inhabitants  of 
Monaco  have  access  to  the  tables ;  and  their  interest  in  the 
maintenance  of  the  aUOus  pu>  is  secured  by  their  complete 
exemption,  from  taxation,  and  the  large  prices  paid  for 
their  lands.  -Gambling-tables  were  set  np  at  Monaco  in 
1856;  but  it  was  not -till  1860,  when  M.  Blanc,'  expelled 
from  Homburg,  took  possession  of  the  place,  that  Monte 
CSarlo  began  to  be  famous. 

A  tdmple  of  HcrmelM  MonoBoui  wss  built  on  th«  Monaoo  head- 
land St  a  ymj  early  date,  probably  by  the  Greeks  of  IfaasOia. 
MonoBci  Porta*  or  Portoa  Herculie  is  frequently  mentionod  by  ths 
later  Latin  writerl  From  the  10th  osntory  ths  place  wa^  asaodated 
with  the  Grimaldll  a  powerful  Genoese  £uiuly  wno  held  high  oflloes 
under  the  republio  and  the  emperon  \  but  not  tOl  a  much  later 
date  did  it  become  their  permanent  possession  and  residence.  In 
the  beginning  of  the  14th  century  it  was  notorious  for  its  pin< 
Charlee  I.  (a  man  of  eonriderable  marie,  who,  after  doing  great 


▼ioe  by  eea  and  land  to  Philip  of  Valds'ln  his  £n^ish  wan^  was 
leverely  wounded  at  Creoy)  nurchaeed  Mentone  and  ]U>ooabciua,Bnd 
bought  up  the  claime  of  tne  Spinola  to  Mooooa    The  prlnow  of 


Monaoo  continued  true  to  France  tUI  1624,  when  Augostln  Orlmaldl 
threw  in  his  lot  with  Charles  V.  Honors  I.,  Augnstln's  aiooeesor, 
was  made  marquis  of  Campagna  and  count  of  C«noBa,  and  people 
as  well  as  rulers  were  aoeorded  Tarions  ImporCant.  plTilegeb  Tht 
right  to  exact  toll  ttom  ressels  passing  tSie  post  continued  to  be 
ezercieed  till  the  close  of  the  18tn  century.  Honore  IL,  who  rs- 
newed  the  a^iance  with  France  in  1641,  was  compensated  tat  the 


loss  of  Canosa,  Jec.;  with  the  duchy  and  yten^  at  Yalentinels  and 
Tarious  lesser  lordshins ;  and  duke  of  Yaleatinois  long  continued 
to  be  the  title  of  the  neir-apparent  of  the  prindpelity.    The  Na- 


tional Conrention  annexed  the  priaeipallfy  to  Trance  Sn  179S  i 
restored  to  the  Goyon  Grimaldis  by  the  Tieaty  of  Paris  in  1814,  it 
was  placed  by  that  of  Tlenna  nnder  the  protectloa.  of  .SarrflTiis. 
King  Albert  of  Sardinia  took  ths  opportnaity  c£  distarbaiioee  that 
occurred  in  1848  to  annex  Mentone  and  Eoooabraaa;  bat  this 
high-handed  proceeding  was  condemned  by  tlie  protocol  of  1868, 
and  Charles  IIL  (born  1818)  entarwl  nnon  his  foil  rights.  With 
the  tranaference  of  Nloe  to  Fnnce  In  1880  the  prlnofpalitr  pessed 
again  under  French  protaotioni 

B««  Charlu  d«  YeiiMqnM,  GnMlogiCBL  A  ACstoliill  GHmaUtm  g$ntU  ar«or 
(naUj  tbe  work  of  HoDor«  JL), 

MOKAGHAK,  an  inland  ootmty  of  Ireland  in  the 
province  of  Ulster,  is  bounded  E.  by  Armagh,  S.E.  by 
Louth,  S.  by  Meath,  S.W.  by  Cavan,  W.  by  Fermanagh, 
and  N.  by  Tyrone.  The  area  is  318,806  acres,  or  498  sq. 
rnOea^  The  north-western  ^rt  of  the  county  is  included 
in  the  great  central  plain  of  Ireland ;  but  in  the  south-east 
there  is  an  uprising  of  Lower  Silurian  rocks.  The  surface  is 
irregular,  alUiotigh  none  of  the  hills  are  of  great  eloration. 
The  principal  range  is  that  of  SUevebeagh,  a  rugged  and 
barren  tract  extending  into  Fermanagh,  its  highest  summit 
being  1254  feet  above  sea-leveL  Formerly  much  of  the 
country  was  under  forest,  but  it  is  now  very  bare  of  trees, 
except  in  the  many  demesnes  of  the  nobility  and  gentry. 
The  scenery  is  .redeemed  from  monotony  by  the  large  num- 
ber of  small  lakes  and  streams.  The  lakes  number  in  all 
nearly  200.  The  principal  rivers  are  the  Ilnn,  which  rises 
near  the  centre  of  the  county  and  passes  into  Fermanagh, 
and  the  Blackwater, which  forms  the  boundary  with  Tyrone. 
The  Ulster  Canal  passes  the  towns  of  Monaghan  and 
Clones,  affording  oommunioation  between  Ix3ugh  Keagh 
and  Lough  Erne.  Bakers  oocor  at  several  places.  There 
are  seams  of  unworkable  ooal  in  the  south-west  of  the 
county.  The  limestone  is  not  only  abundant  and  good, 
butirom  the  position  of  the  locsks  it  can  be  obtained  at 
•very  small  expense  in  working.  Freestone  and.  slates  are 
quarried  in  considerable  quantities.  The  other  minerals 
include  lead* ore," antimony,  fuller's  earth,  marble,  and 
manganese;  but  the  quantities  obtained  are  inconsiderable.' 
aimaU  and  ^^rt«««ttf«.— ParUy  owing  to  the  Uree  proportion 
of  bog  and  water  the  climate  b  eomewhat  moist  The  ecu  in  tUe 
more  lerel  portions  of  the  county  is  very  fertile  where,  it  rests  on 
Umeetone.  and  there  is  also  a  mixed  toll  of  deep  leUy.  which  is  oapa.  ^ 
bis  of  hi|5h  ciUtiTation  ;  but  in  the  hilly  regions  s  strong  retentove 
elsy  pcvTsili^  which  oonld  be  made  productive  only  by  careful  drain- 


ing and  culture.  Spade  husbandry  generally  prevaila  The  moat 
common  manure,  is  a  compost  of  hme  and  burned  turf  mould. 
Merl  is  abundant,  but  ia  littlo  lisoJ,  and  gypsum  also  is  found. 

The  number  of  holdings  m  1881  vaa  17,849,  of  which  as  many  urn 
10,784  did  not  exceed  15  acres  in  extent,  end  2870  of  thes«  did  not 
exceed  6  acres  ;  6iSi  mnged  between  15  and  50  acfes,  and  (inly  24 
troro  abore  200  acres.  The  arefti>f_jLrable  land  was  278,755  acres,  or 
87  per  eont.  of  the  r/hole,  while  5258  were  under  plantations,  7580 
bog  end  marsh,  5280  barren  mountain  land,  £{id  21,582  water,  roada, 
end  fcncca  The  following  table  ^ows  the  areas  under  the  differ* 
ent  crops  in  1860  and  1882  i— 
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Horses  noqibered  10,229  in  1872,  and  10,666  in  1882.  In  tlie 
same  years  mules  numbered  800  and -469,  and  ass^s  4814  and  8479. 
The  number  of  cattle  in  1872  was  81,888,  and  in  1882  only  72,26«, 
en  averego  of  25*9  to  every  100  acres  under  cultiration,  tbe 
arerago  for  Ireland  beinff  25*8.  Sheep  between  1872  and  1882 
declined  from  17,964  to  9858,  a  very  inconsiderable  number }  ptga 
increased  from  26,008  to  29,972 ;  goats  from  8878  to  12,891;  and. 
poultry  l^om  841,874  to  484,260. 

According  to  the  latest  return,  the  land  was  divided  among  K70 
proprietors,  who  poecessed  811,440  acres,  with  a  total  snnual  ralne  of 
£261,882.  The  arerage  sise  of  the  propertiee  was  211  acres,' aad 
the  average  value  per  statuts  acre  17  shillings.  The  following^ 
eovcn  proprietors  possessed  upwards  of  10, 000  aor^ :  £.  ?.  Shirloy, 
26,886;  marquis  of  Bath,  22,762;  earl  of  l>artrey,  17,845;  Lord 
Rossmore,  14,889  ;  £ir  John  LesUs,  18,621  ;  ViKount  Templetowa, 
12,845  ;  A.  A.  Hope,  ll,70a 

Manu/aeiurtM, — -The  only  manufacture  of  conseouence  ii  linca, 
which  of  late  years  has  oeen  on  the  increase.  The  number  of 
scutchiuff  -  mills  in  1881  was  55,  of  which  45  were  wrought  by 
water,  8  by  steam,  and  2  by  water  and  cteam. 

Adminiftrtiiion, — The  county  includes  5  baroniss,  28  parishoa, 
and  1850  town  lands^  Acsizesare  held  at  Monaghan,  and  quarter- 
sessions  at  Carrlckmacrocs,  Castleblayney,  Clones,  and  Uonaghan. 
There  are  8  petty  sessional  districts  within  the  county,  and  part  of 
another.  It  includes  ths  poor-law  unions  of  Carrlckmacross  and 
Monaghan,  and  portions  of  Castleblayney,  Gogher,  Clones,  Cooto- 
hill,  and  DundflJk.  It  is  in  the  Belfast  militarv  district,  sub-f 
district  of  Armagh.  There  is  a  barrack  station  at  Monaghan.  In 
the  Irish  parliament  two  members  were  returned  for  the  county 
and  two  for  the  town  of  Monaghan,  but  at  the  Union  Monaghan 
was  dlsih^nchised. 

Fvpuldtioiu—Tht  population  in  1841  was  200,442;  but  in  1851 
it  had  diminished  to  141,828,  in  1871  to  114,969,  and  in  1881  to 
102,748,  of  whom  50,077  were  males  and  52,671  females.  At  tha 
last  census  78  per  cent  of  ths  inhabitants  wen  Roman  Catholiea, 
18  per  cent  £pisoopallans,  and  11  per  cent.  Presbyterians.  TIm 
number  of  emigrants  from  1st  May  1851  to  8lst  December  1881  v^as 
56,408,  or  about  1840  persons  per  annum  ;  whUe  during  the  twenty 
years  ending  81st  Karoh  1881  the  annual  rate  of  emigration  wraa 
18*8  per  1000  of  Uie  population.  The  death -rats  to  every  thousand 
of  the  populs^on  for  the  ten  years  ending  1881  was  16  "9,  the  birth* 
rate  28*4,  and  the  marriage-rate  8*6.  The  towns  possessing  more 
than  1000  inhabitants  ere— Monaghan  8869,  Clones  2216,  Ouiick^ 
macross  2002,  Castleblayney  1810,  and  Ballyblay  1654.  Monaghan, 
the  county  town,  receive  i  its  name  JIuttuekan  (the  town  of  monks) 
from  a  monastery  founded  there  at  a  very  early  period.  The  town  vas 
incorporated  by  James  I.,  but  it  was  kttle  more  than  a  hamlet  till 
towards  the  close  of  last  century.  Besides  the  usual  countv  bufldlnga, 
it  contains  a  Roman  Catlxolio  college,  and  National  model  schoole. 

SUtory  and  jlntiquitiei, -^In  the  time  of  Ptolemy,  Monaghan 
formed  part  of  the  territory  of  the  SootL  Subeequently  inoludod 
in  the  district  of  Orid  or  Orgial,  and  long  known  as  Maomahon'a 
country,  it  became  shire  ground  In  the  reign  of  Elizabeth. 

The  antiquarian  remains  of  Monaghan  arc  comparatively  unim- 
portant At  Qones  there  ii  a  round  tower  in  good  preservation, 
but  very  rude  in  Ite  masonry ;  anothar  at  Innbkeen  ie  rm 
dilapidated.  Near  Clones  there  are  two  Urge  raths.  Although 
then  aw  several  old  Danish  forts,  there  are  no  media.val  cashes  ef 
importanoe.  The  only  monastic  structure  of  which  tnv  vestig&i 
remain  is  the  abbey  of  Clones,  which  was  also  the  "ft  of  a  bWiopnc 
The  abber  dates  from  the  6th  century,  but  was  rebuflt  in  the  Ht^i 
century  ^r  deetruction  by  flrei  (Jn  the  site  of  the  Pranckc:ia 
abbey  at  Monaghan  a  cwtie  was  erected,  which  vrzs  in  s  niinons 
condition  in  the-time  of  Jsmo3  L 

MONABCHIANISM^   in  iU  Jtechnical   Christological 
leoA^  designates  the  view  taken  by  those  ChrisUant  ir^ 
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within  tlie  dnirdi,  towards  the  end  of  Uie  2d  century 
and  during  the  Sd,  opposed  Uie  doetrine  of  a  hypostatic 
JjogfM (lypostasianiinnjor  of  an  independsnt  psnonal  sab- 
■Utenoe  of  the  Divine  Word.  It  isnsiiaL(andoonT«ni0nt) 
to  speak  of  two  kinds  of  monawhiamsm, — ^tha  djnaimstie 
and  the  modatistio.  By  mooaiefaians  of  the  former  elass 
Christ  was  heki  to  be  a  mere  man,  mbaenloasly  ooneeiyed 
indeed,  Imt  ooostitated  the  Son  of  God  simply  by  the  In- 
finitely hi^  degree  in  which  he  had  been  filled  witii  Dinne 
insdom  uid  power.  This  view  was  represented  in  Asia 
Idinor  about  the  year  170  by  the  anti-lfontanirtio  Alod, 
so  called  by  Bpiphanins  on  aocoont  of  their  r^eetion  of  tne 
Fourth  Goqwl ;  it  was  also  tanght  at  Bome  aboat  the  end 
of  the  2d  oentory  by  Theodotos  of  Bysantinm,  a  corrier, 
who  was  ezoommnnioated  by  Bishop  Victor,  and  at  a  later 
date  by  Artemon,  exeommnnirated  by  Z^yrinns.  Aboat 
the  year  260  it  was  afiain  propoonded  w^hin  the  dinrcfa 
by  Paul  of  flamosata  &«.X  vl^  1^^  that»  by  h]s.niiii{Qe 
ezoellency,  the  man  Jesos  gradually  rose  to  the  Divme 
d]gnity,soastobeworthy  of  thenameof  God.  Modalistio 
monarchianism,  conceiTing  that  the  whole  fulness  of  the 
Godhead  dwelt  in  Christy  took  exception  to  the  **8ubordi- 
naiianism'of  some  church  writers,  and  niaintafaed  that  the 
names  FMher  and  Son  were  only  two  difierent  dedgnations 
of  th^  same  sulgeet,  the  one  God,  who  "with  refwence  to 
the  relations  in  which  He  had  preriously  stood  to  tiie  world 
is  called  the  Father,  but  in  reference  to  His  ^ipearance  in 
humanity  is  called  the  Son.**  It  was  first  tau^t,  in  the 
interests  of  the  ''monarchia*  of  God,  by  Pnuraas^  a  con- 
fessor from  Asia  Kinor,in  Rome  about  190,  and  was  opposed 
by  Tertdllian  in  his  well-known  controTeratal  tract  The 
same  view^— the  '*  patripassian  *  as  it  was  also  called,because 
it  impUed  that  God  the  Father  had  suffered  on  the  cross — 
obtained  fresh  support  in  Rome  about  215  from  certain 
disciples  of  Koetus  of  Smyrna,  who  reoeired  a  modified 
support  from  Bishop  Oallistus.  It  was  on  this  account 
thatEQppolytas,tiie  champion  of  hypostasian  subordinatian- 
ism,  BloDg  with  his  adherents,  withdrew  from  the  obedience 
of  Oallistus^  and  formed  a  separate  conuiunity.  A  new  and 
conciliatoly  phase  of  patripassianism  was  expounded  at  a 
somewhat  later  date  by  Beiyllus  of  Bostra,  who,  while  hold- 
ing the  diTinity  of  Christ  not  to  be  tSco,  or  proper  to  Him- 
B^  but  voTpur/i  (beloDginff  to  the  Father),  yet  recognised 
in  Hii  personalily  a  new  wfiawrov  or  form  of  manifestation 
on  the  part  of  Gk>d.  Beryllus,  however,  was  oonTinoed  of 
the  wrongness  of  this  view  by  Obiobi  {g.9.)j  and  recanted 
at  the  synod  which  had  been  called  together  in  244  to 
discuss  itb  For  the  subsequent  history  of  modaUstic  mon- 
arrJiianism,  see  Basellxub, 

MOKASnCISM.    See  Monaceobm. 

MOKASTIB,  BnoLii,  or  Tou  Monastik,  a  city  of 
Maoedonia,  now  the  chief  town  of  the  TurkiBh  vilayet  of 
Roomelia,  Ib  situated  at  a  height  of  1880  feet  aboYe  the 
sea,  in  a  western  iulet  of  the  beautiful,  fertile^  and  many- 
Tilla^ed  plain  which,  with  a  breadth  of  about  10  miles, 
stretches  for  40  miles  eastward  from  Mount  Peristeri 
(7714  feet  high)  to  the  Babuna  chain.  It  ib  embosomed 
in  rich  masses  ik  foliage,  and  crosaed  by  a  rough-channeled 
mountain  stream,  the  Drahor,  wMch  joins  the  Osemar  or 
Karasu,  a  tributary  of  the  Yardar.  Hie  military  advan- 
tages of  its  position  at  the  meeting-plaoe  of  roads  from 
Salonica,  Dunsio,  Uskiub^  and  Adnanople  led  the  Turks 
about  1820  to  make  Monastir  the  headquarters  of  the 
•RrwimAliitn  corp$  tFormie,  Since  then*  its  general  and 
commercial  unportanoe  has  greatly  increased.  A  consider- 
able amount  of  gold  and  silver  work  (espedaUy  cbsps  and 
filigree)  is  mads  by  the  local  craftsmen.  The  population 
is  about  40,000. 

HoBMtb— «>  oallad  from  ihe  moosstary  of  Bokorm  (Tht  BoeehM), 
MOM  hvadnd  Ibet  up  the  dope  of  Ptristari— is  idmtifled  with  the 


tndent  HarMUs  Lvneettii  on  the  Ignstisn  Way ;  sad  fisl 

is  ftiU  odlad  the  biahopric  of  Pehuranis  from  the  anaisiit  i 

theplsiii.    In  1888  the  town  wsstbe  soeneof  the  mssHoelonk^ 
Alhenisa  beya. 

MONBODDO,  JisoBi  BiTurxrr,  Lobd  (1714-1790)^ 
author  of  works  on  the  Ortffm  and  Progrtu  of  Language 
(published  in  1773^  and  Aneieni  Mtte^ytUt  (1779^  was 
one  of  the  most  marked  characters  in  Scottish  literary 
circles  in  the  18th  century.  He  was  bom  in  1714  at 
Monboddo  in  Kincardineshire^  studied  at  Aberdeen  and 
Groningen,  and  quickly  took  a  leading  position  at  the 
Edinbiurgh  bar,  being  made  one  of  the  Lords  of  Session 
in  1767.  Many  of  his  eocentiidtiefl^  both  of  conduct  and 
opinion,  *ppaar  less  eccentric  to  the  present  generation 
than  they  aid  to  his  contemporaries;  tnough  he  seems  to 
-have  heightened  the  impression  of  them  by  his  humorous 
sallies  in  thor  defence.  He  may  have  had  other  reasons 
than  the  pactioe  of  the  andents  for  dining  late  and  per- 
forminig  his  journeys  on  horseback  instead  <rf  in  a  carriage. 
His  views  about  the  origin  of  Society  and  language  and  Uie 
faculties  by  which  man  is  distingmshed  from  tiie  brutes 
afibrded  endless  matter  for  jest  to  the  wags  of  his  day; 
but  readers  of  this  ffeneration  are  more  likely  to  be  sur- 
prised by  the  scientific  character  of  Ids  method  and  the 
acuteness  of  his  conclusions  than  amused  by  his  eccentri- 
city. These  conclusions  have  many  <^ous  points  of  con- 
tact with  Darwinism  and  Neo-Kantism.  His  idea  of 
studying  man  as  one  of  the  animals,  and  of  collecting  fiaets 
about  savage  tribes  to  throw  light  on  the  problems  of 
civilisation,  bring  him  into  contact  with  the  one,  and  his 
intimate  knowledge  of  Greek  philoeophy  with  tiie  other. 
In  both  respects  Monboddo  was  far  in  Jidvance  of  his 
neighbours.     His  happy  turn  of  Virgil's  line— 

"Tuit»  molis  ant  hwnanam  oondare  geatna" — 
might  be  adopted  as  a  motto  by  the  Evolutionists ;  and 
Neo-Kanttans  would  find  it  hard  to  believe  that  he  pnbliahed 
his  criticism  of  Locke  in  1773.  His  studied  abstinenoe 
from  fine  writing — ^from  **  the  rhetorical  and  poetical  style 
fashionable  among  writers  of  the  present  day  "—on  such 
subjects  as  he  handled  confirmed  the  idea  of  his  con- 
temporaries that  he  was  only  an  eccentric  concocter  of 
supremely  absurd  paradoxes.  He  died,  26th  May  1799, 
at  the  advanced  age  of  eighty-five. 

MONCrON,  a  town  of  the  Dominion  of  Canada,  in 
Westmoreland,  New  Brunswick,  89  miles  by  rail  north- 
east of  St  John,  is  a  port  at  the  head  of  navigation  on  the 
Petitcodiac,  and  the  seat  of  the  workshops  and  general 
offices  of  ihe  Intercolonial  Railway,  llie  population, 
about  1200  in  1871,  was  5032  in  1881 ;  the  growth  of 
the  place  has  been  favoured  by  the  establishment  of  sugar- 
refining  factories,  andfactoriesfor  cotton  and  brass  and  iron 
wares  since  the  Canadian  Parliament  in  1879  adopted  a 
policy  (rf  protection.  For  the  year  1881-82  the  exports 
amounted  to  $64,817,  and  the  imports  to  $252,671. 

MONDOSFEDO,  an  ancient  city  of  Spain,  27  miles 
northrnorth-east  from  Lugo^  in  the  province  of  that  name^ 
is  situated  on  the  Sizto,  a  small  tributary  of  ths  Masma, 
on  the  Atlantic  side  ot  tiie  Cantabrian  chain,  in  a  sheltered 
site  surrounded  on  all  sides  by  considerable  hills.  Tlie 
population  in  1878  was  10,112.  The  principal  buildinfls 
are  the  cathedral,  a  Corinthian  structure  of  the  17th 
century,  an  ek-convent  of  Franciscan  friars  of  Alcantara, 
which  is  now  used  for  a  theatre  and  a  public  school,  and 
the  civil  hospital.  Hie  industries,  which  are  unimportant^ 
include  lace-making,  linen-weaving;  and  leather  mann- 
facture. 

Aooording  to  k>oal  tradition,  the  Uahoprio  of  Doniiim,  naar 
Biaa.  waa  tranafamd  to  San  Martin  da  Mondo&ado  (thraa  laogoaa 
from  Mondoftado)  in  tha  8ih  oantoiy ;  it  waa  bnniffht  to  Mondonodo 
itaalf  by  Doiia  Urraca  in  the  beginning  of  tha  12th  oantoiy ;  t» 
:tf7«anpdertolSUthaaaawsaatBihadao.    Aflvhavii^ 
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beta  for  iMttly  *  eentiuy  and  •  ludf  In  fhe  hands  of  tbe  Moon, 
HondoMdo  wu  ncaptored  by  Ordofio  L  in  868  ;  tnd  the  ChrlstUn 
poi«e«io9  i»M  made  -pennanent  by  Alphonao  IIL  In  87<l '  It  was 
tak^^  sarprise  by  the  French  in  1809. 

MONDOVt,  a  city  of  Italy,  in  the  province  of  Cuneo, 
15  luAeft  east  of  Cuneo  and  about  55  west  of  Genoa  by 
ttdl,  vng  formerly  the  chief  town  of.  the  Sardinian  province 
of  Mondovi,  and  between  1560  and  1719  the  seat  of  a 
PiedmonJtese  university.  The  central  quarter  occupies  the 
summit  of  a  hill  1670  feet  high,  and  contains  the  hexa- 
TOnol- piazza,  a  citadel  erected  in  1573  by  Emanuel  Phiti- 
bert»  the  cathedral  of  Si  Donatus,  a  spacious  episcopal 
palace,  and  Jthe  statue  of  Beccaria,  who  was  a  native-  of 
the  town.     At  the  foot  of  the  hill  along  the  banks  of  the 


Ellero  (a  tributary,  of  the  Po)  lie  tbe  industrial  Aii2 
commercial  subtifbs  of  Breo,  Borgatto,  Pian  della  YaDc^ 
and  Carassone,  with  their  potteries,  tanneries,  marM»s 
works,  Ac  The  mansion  of  Count  Sew  Quintino  inJBiait 
della  Valle  was  the  seat  of  the  printing-press  which  from 
1472  issued  books  with  the  imprint  Mons  Regalis;  and  in 
modern  times  the  Ducal  press  founded  by  Emanuel  FhiU- 
"bert  has  acquired  a  great  reputation.  The  population  of 
the  ^vm  was  9637  in  1871,  with  the  suburbs  11,958; 
that  of  the  commune  17,726  in  1G61,  and  17,902  in  1881. 
Breo  l3  identified  Trith  a  certain  Colonia  BrodoIonaLi ;  bnt  Mon- 
doTi  proper— Hons  Vici,  Hons  Regalia  (Monteregale\  or  YScodunum 
—probably  did  not  take  lU  riae  till  about  1000  jl  n.  The  bishopric 
datee  from  1888. 


MONEY 


1.  Deftnitum  and  /anctums  of  Maney^-^Thtt  precise 
definition  of  Money  is  a  question  presenting  no  email 
difficulty,  and  it  has  been  complicated  by  the  attempts  of 
com«)  writers  to  define. the  term  so  as  to  lend  support  to 
their  favourite  theories.  The.  real  difficulties  of  the  subject 
are,  however,  chiefly  connected  trith  paper-money,  and  as 
that  side  of  the  question  has  been  dealt  with  in  the  article 
Bakkiko  {q,v.)  it  will  here  be  sufficient  to  adopt  Ae  clear 
and  careful  description  of  money  given  by  a  distinguished 
American*  economist  as  being  **lJ^t  which  passes  freely 
from  hand  to  hand  throughout  the  community  in  final  dis- 
charge of  debts  and  full  payment  for  com[i&oditie8,  being 
accepted  equally  without  reference  to  the  character  or  credit 
of  the  person  who  offers  it  and  without  the  intention  of  the 
person  who  receives  it  to  consume  it  or  enjoy  it  or  apply  it 
Xo  any  other  use  than  in  turn  to  tender  it-  to  others  in  dis- 
charge of  debts  or  payment  for  commodities.'^  In  this 
passage  the  essential  features  of  money  are  plainly  set  forth, 
though,  as  is  frequently  the  case  in  economics,  particular 
cases  hard  to  bring  within  the  description  may  be  found.' 

The  functions  which  money  dischargea  in  'the  social 
organism  are — at  least  in  the  opinion  of  all  writers  wprth 
noticing  here — clearly  manifest.  The  jnost  important  is 
that  of  facilitating  exchanges.  It  is  not  necessary  to  dwell 
on  the  great  importance  of  this  office.  The  mere  consider- 
ation of  industrial  organization  shows  that  it  is  based  on 
the  division  of  employments;  but  the  earliest  economic 
writers  saw  clearly  that  division  of  employments  was 
rendered  possible  only  by  the  use  of  a  medium  of  exchange. 
They  saw  that  the  result  of  increasing  specialization  of 
labour  was  to  bring  about  a  state  of  things  in  which  each 
individual  produced  little  or  nothing  directly  adapted  to 
satisfy  his  own  wants,  and  that  each  one  "^^as  to  live  by 
exchanging  his  products  for  those  of  others.  They  saw, 
moreover,  that  this  was  pot  feasible  without  some  object 
which  all  would  be  willing  to  accept  for  their  peculiar  pro- 
ducts, for  otherwise,  the  difficulty  of  getting  those  toge&or 
whose  wants  were  reciprocal  would  be  a  complete  hindrance 
to  the  development  of  exchange,  which  alone  made  dirision 
of  labour  possible.  A  second  function  hardly  inferior  in 
importance  to  the  one  just  mentioned  is  that  of  a^brding 
a  ready  means  of  estimating  the  comparative  value  of  dif- 
ferent commodities.  Without  some  common  commodity  as 
a  standard  of  comparison  this  woidd  be  almoa|  impossible^ 
"  If  a  tailor  had  only  coats  and  wanted  to  buy  bread  or  a 
horse,  it  would  be  very  troublesome  to  ascertain  how  much 
bread,  he  ought  to  obtain  for  a  coat  or  how  many  coats  he 

^  F.  A.  Walker,  J/ofuy,  TnuU,  and  Induttry,  p.  4. 

*  For  farther  Information  ae  to  the  dlaoaaaione  relative  to  the  prmec 
definition  of  "  If oney,"  the  reader  may  eonsnlt  J.  8^  MiU,  JPrim.  f^hL 
Xe^n.,  B.  ill.  ek  12,  S  7;  JeToni,  Monty,  pp.  348  $q.;  t,  4e 
LaTeleye,  JfarsM  JfonHairt,  pp.  226  $j.;  and  eepeeUny  Mr  H. 
Sldgiriok'i  artlele  *'Wbak  is  Honey  I**  tn  the  FortnifkUf  lUvima 
< April  1879)»  slao  his  Prituij^  t/FoUtkal  Mamomp,  pp.  U%  sfL 


should  give  for  a  horse ; "  *  and  as  the  number  of  com- 
modities to  be  dealt  with  increased  the  problem  would  be- 
come harder,  "  for  each  commodity  wt>uld  have  to  be.quoted 
in  terms  of  every  other  commocUty.*  Indeed  it  may  be 
rea^^onably  maintained  that  the  idea  of  general  value  could 
not  be  formed  without  the  existence  of  money,  and  all  that 
is  known  of  savage  races  tends  to  bear  out  this  view.*  Tlie 
adoption  of  some  one  commodity  renders  the  .comparison 
of  values  easy.  ''The  chosen  commodity  becomes  a  copimon 
denominator  or  cotntnon  measure  of  value  iA  tefxbs  pf  which 
we  estimate  the  values  of  all  other  goods,"  ^  and  thus  jnoney, 
which  in  its  primary  function  renders  exchanges  possible  by 
acting  as  an  intermediate  term  in  each  exchange,  also  makes 
exchanges  easier  by  making  them  definite.  Another, func- 
tion of  money  comes  into  being  with  the  progress  of  society. 
One  of  the  most  distinctive  features  of  advancing  civiliza- 
tion is  the  increasing  tendency  of  people  to  trust'  each 
other.  Thus  there  is  a  continual  increase  in  relations  of 
contract,  as  may  be  seen  by  examining  the  development  of 
any  legal  system.  Now  a  contract  implies  something  to 
be  done  in  the  future,  and  for  estimating  the  value  pf  that 
future  act  a  standard  is  required ;  and  here  money,  which 
already  acts  as  a  medium  of  exchange  and  as  a  measure  of  value 
at  a  given  time,  performs  a  third  function,  by  afforcUng  an 
approximate  means  of  estimatihg  the  present  value  of  the 
future  act,  and  in  this  respect  may  be  regarded  aa  a  standard 
of  value,  or,  if  the  phrase  be  preferred,  of  deferred  paytnente* 
Some  writers  attribute  a  fourth  function  to  money,  inaa- 
much  as  they  regard  it  as  being  a  means  of  easily  storing 
up  valuer  Doubtless  it  does  supply  this  need,  whif  h  is  a 
specially  pressing  one  in  early  civilizations  oving  to  the 
insecurity  which  then  exists,  but  with  the  progress,  of 
settled  government  the  need  becomes  less  extreme.  Other 
forms  of  Investment  grow  up,  and  the  habit  of  hoarding 
money  becomes  unusual.  •  It  is  therefore  better  to  regard 
the  functions  of  money  as  being  only  three  in  number,  viz., 
to  furnish — (1)  the  common  medium  by  which  exchanges 
are  rendered  possible,  (2)  the  common  measure  by  which 
the  comparative  values  of  those  exchanges  are  estimated* 
and  (9)  the  standard  by  which  future  obligations  are 
detenniUed. 

2.  Causes  which  Determine  the  Value  ofMoneg,  Quantity 
of  Money  needed  by  a  Kation. — The  problem  of  the  deter^' 
mining  causes  of  the  value  of  money  is  a  particular  case  of 
the  general  prbblem  -of  values,  but  there  are  circumstances 
whidi  render  the  inquiry  more  than  usually  complicated. 
Before  considering  thesa  it  will  be  well  to  deal  with  a  use 
of  the  phrase  "value  of  money"  which  has  led  to  much  con- 


»  liUl.  Frin,,  a  IIL  cK  7.  jX 

«  W.  Bagehot,  BcvHoeMC  Stwiies^^^  42-0. 


•  Jevons,  Moneft  p.  5. 
*  For  an  Ingenloni  argument  agai^uit  the  nee  of  the  terms  "  measora  *" 
and  "  sUndard  *  of  valne,  tee  F.  A.  Walker,  Honey,  pp.  4  eq^  \%  sad 
J/MMy,  Trade,  m^  Indueiry,  pp.  27  eq.,  60  s^  The  shorter  title  la 
nnifonnlar  toed  here  for  his  larger  treatlM, 
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itioa.  In  nMNiBtSIi  jiihiMedlogy  tiift  ^falm  d  money 
leans  the  interest  charged  for  the  me  ol  loanable  capital. 
hofl^  when  the  market  rate  of  intenet  is  hi^  money  is 
ud  to  be  dear,  when  it  js  low  money  is  ref^aided  as  cheap. 
HiateTer  may  be  the  force  of  the  reasons  m  faTonr  of  ilus 
86,  it  is  only  mentioned  here  for  the  purpose  ol  ezdnding 
;.  For  our  present  sabjeot,  '*the  Talne  of  a  thing  is  iHiat 
i  will  exchange  for ;  the  Talne  d  money  is  what  money 
riU  exchange  for,  or  its  puchasing  power.  If  prices  are 
>w,  money  will  buy  mnch  of  ether  thinge^  and  ii  of  high 
mlue ;  if  prices  are  high,  it  will  bay  Uttle  of  other  thinge^ 
nd  is  of  low  Talne.  The  Talne  of  -money  is  inTerNly  as 
lenend  prices,  falling  as  they  rise  and  rising  as  they  lalL"  ^ 
(ow  in  the 'general  theory  of  Talne  it  appears  that  the 
trweimate  condition  which  determines  it  is  tne  equation 
letween  supply  and  demand ;  and  this  is  clearly  the  case 
rith  reference  to  money.  These  terms,  sapply  and  demand, 
leed,  however,  some  elncidatioa,  Let  ns  consider  what  is 
aeant  by  the  sapply  of,  and  demand  for,  money.  The 
apply  of  a  commodity  means  the  qnantity  of  it  which  is 
iffered  for  lale.  Bat  in  what  ihape  does  the  lale  of  money 
ake  pladet  ^y  being  offered  for  goods.  "Hie sapply  of 
noney,  then,  is  the  qnantity  of  it  which  peo^  are  wanting 
o  lay  oat;"  or,  to  pat  the  point  more  concuely,  it  is  "all 
he  money  tn  drcuiaiiom  at  the  time.*  Again,  to  take  the 
aae  of  deoumd, — ^the  demand  for  a  commodi^  is  the  por- 
hasing  power  offered  for  it'  Demand  in  the  spedal  case 
^f  money  consists  of  all  the  goods  offered  for  sale.  There 
B,  howeYcr,  a  pecnliar  featore  in  the  caeejof  money  which 
jrisQS  from  its. position  as  th^  mediam  ol  exchange^  Tis., 
hat  money  is,  to  to  say,  in  a  "constant  state  of  sapply 
knd  demand,"  since  its  principal  serrice  ii  to  act  as  the 
aeans  of  pnrchasing  commodities.*  From  this  it  follows 
hat  the  factors  which  detennine  the  valne  of  money  within 
k  giTen  time  are :  (1)  the  amount  of  money  in  ciroolation, 
jid  (2)  the  anoont  of  goods  to  be  told.  On  closer  exami- 
lation  it  will,  howcTer,  appear  that  there  are  other  elements 

0  be  taken  into  account  In  the  first  place^  the  quantiiy 
if  money  is  not  by  itself  the  sole  element  on  the  sapply 
tde.  In  some  instances  a  coin  will  not  dreulate  more 
ban  two  or  three  times  in  a  year,  while  another  coin  may 
oake  hundreds  of  purchases.  In  determining  the  valne  <rf 
loney  these  Tsiying  rates  of-  dreulation  haye  to  be  con- 
Idered,  and  by  talong  an  aTersge  we  may  establidi  the 
xistenoe  of  a  fresh  element  to  be  estimated,  namely,  the 
▼eiage  rapidity  with  which  money  does  its  work,  or,  to 
ae  Mill's  expreesion,-  !*the  efficiency  of  money."  On 
be  side  of  demand,  again,  it  is  not  the  quantity  of  commo- 
itiee  that  is  the  determining  element,  but  the  amount  of 
lies,  and  the  same  airticle  may,  and  generally  does,  pass 
iijough  eeyeral  hands  before  it. reaches  the  consumer 
Vom  tlus  it  follows  that  (if  the  consideration  of  credit  in 
a  Tarious  forms  be  omitted)  the  value  of  money  is  inyersely 

1  its  quantity  multiplied  by  its  efficiency,  the  amount 
f  transactions  being  aesumed  to  be  constant  This  formula 
squires,  howsTer,  some  fur(}ier  explanations  before  it  can 
»  accepted  as  a  full  expreesion  of  the  truth  on  the  sulject 
i  most  be  noticed  that  it  is  not^Knnmodities  only  thai  are 
cchanged  for  money.  Seryioes  of  all  kinds  constitute  a 
rge  portion  of  the  demand,  while  the  fiayment  of  interest 
X  the  various  forms  of  obligation  requires  a  large  amount 
'  the  circulating  medium.  The  potent  influence  of  credit 
sa  must  be  dwelt  on.    This  latter  force  is  the  main  element 

•  be  considered  in  dealing  with  variatians  of  prices ;  but 


*  IGU,  Prim.,  B.  tIL  ob.  8, 1 1. 

rC  L  eh.  S: 

»  The  iMdiag.  tsMptioa  to  tUt  if  in.thi  «i^  of  man&j  vUih  !■ 

ardad  for  aa  laddbiit*  pttiod,  $ad  if  thUifow  wtthdiaini  from  dr- 

latkm.- 


' eo  far  as  it  is  laMS  oSl^  difposifc  of  metslBc: mimiy ^ ^nmy 
be  looked  on  as  a  meims  of  increa£ng  the  efSSsncy  c£ 
money,  and  therelorB  as  coming  within  the  fonnola  g^en 
above.  In  its  other  aspects  it  lies  outside  the  range  d 
this  artide.  Some  interesting  conclusions  may  be  deduced 
from  the  results  we  have  arrived  at  One  of  these  is  that 
the  "increased  development  of  trade^"  or  "expansion  d 
commerce^"  of  iudf  tends  to  lower  not  to  raise  pzioei; 
for,  by  increasing  the  work  which  money  has  to  do  while 
the  amount  renttins  the  same,  it  raises  its  value.^  Another 
consequence  ii  that  a  krge  addition  may  be  made  to  the 
money  in  a  country  without  any  effect  being  produced  on 
priceck  This"  ii  evident  sLoce  money  only  acts  on  prices 
by  bong  brought  into  dreulation ;  therefore^  if  the  money 
which  11  added  to  the  national  stock  ii  not  used  k  this 
wav^  prices  will  remain  unaffected. 

^  We  have  now  sufficiently  considered  the  proximate  ooU' 
ditions  which  detennine  the  value  of  money ;  the  next  step 
is  to  inquire :  What  is  the  ultimate  regulator  ol  its  valnet 
The  value  of  freeily-produced  commodities  ii — according  to 
the  ordinary  theory  of  eoononusts— -determined  by  theb 
"cost  of  produotion,*  or,  vdiere  the  srticb  is  produced  at 
different  ooste^  by  the  cost  of  production  ol  the  most  costly 
pOTtion.  We  have  now  to  consider  how  far  tins  theory 
applies  to  the  special  case  of  money.  Gold  and  silver,  the 
principal  matenals  of  money,  are  the  products  ol  mines, 
and  are  produced  at  diffSarent  coets  \  therefore  the  cost  of 
the  part  produced  at  greatest  cost  ougiht  to  detennine  their 
value.  This  theory  ie,  however,  true  only  under  certain 
conditions — namely,  that  competition  is  perf ectiy  free^  and 
that  there  are  accurate  data  for  computing  the  cost  of  pro- 
duction, and  even  then  it  is  true  only  "in  the  long  run." 
Moreover,  cost  only  operates  on  value  by  affecting  supply. 
"The  latent  influence,"  says  Mi]],*  "by  which  the  varaes 
of  things  are  made  to  tenfonn  in  th^  long  run  to  the  cost 
of  production  is  the  variation  that  would  otherwise  take 
pkce  in  the  supply  of  the  commodity."  From  these  con- 
siderations  it  f  oOows  ihat  cost  of  production  does  not  so 
influentially  afiSapt  the  value  of  money  as  some  writers  have 
supposed.  .  In  former  periods  it  was  a  common  proceeding 
on  the  part  of  the  sUte  to  either  restrict  or  stimulate  ooiii' 
age  and  mining  for  the  precious  metals.  At  all  times  the 
working  of  gold  and  silver  mines  has  been  rather  ahaard^ 
ous  speeuhition  than  a  legitimate  business.  '"When  any 
person  undertakes  to  work  a  new  mine  in  BBru,"aayB  Adam 
Smith,*  "he  is  univemUy  looked  upoii  as  a  men  destiiied 
to  baidmiptcy  and  ruin,  and  is  upon  th%t  aooount  ahonaed 
and  avoided  by  everybody.  Minings  it  seems,  ii  consideied 
there  in  the  eame  light  as  here^  as  a  lottery,  in  which 
the  prises  do  not  compensate  the  bhmks;"  and  all  sobse-' 
quent  experience  confirms  tlus  view.  With  regard  to  the 
luyustment  of  sapply  to  meet  an  altered  cost  of  production, 
the  difficulties  are^  if  poarihle^  still  greater.  The  supply 
of  money  i|  so  large  compared  with  the  annual  produetion, 
that  any  change  can  operate  but  slowly  on  its  nJue.  The 
total  stoppage  ol  fresh  supplies  from  tiie  mines  would  not 
be  felt  for  some  years  in  tiie  increased  value;  and  an  iii> 
ereaood  amount  of  production,  though  more  n^nd  in  its 
operation,  takes  some  time  to  produoe  an  effect  "Hence 
the  effects  ol  all  changes  in  tJbe  conditions  of  produetion  of 
the  predoos  metals  sre  at  firsts  and  continue  to  be  for  many 
yean,  questimis.  of  quantity  only,  with  little  reference  to 
cost  of  production."  On  these  groonds  it  is  appsrent  that 
cost  of  .-productiqp  is  not^  for  ihort 'periods,  the  controlling 
force  whidi  govern^  the  value  of  money,  aq4  ^▼^  ^<v  long 


^  TUi  vtow,  which*  ■iwiM  to  moot  potmdi  •  pusdoz,  ifr  wtll  put  W 
AdsmBmlth,  WmOik  <^  NmUma,^  81  (ad.  X^CoIloeh)  ;  dw  1^  £ 
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penodf  the  ipeeiiktiTd  nature  of  th«  indurtries  connected 
with  the  production  of  money  renden  the  cost  of  produc- 
tion an  element  very  hard  to  aecertain.  Another  conaidera- 
tion  iHiieh  giyee  a  peculiar  feature  to  the  problem  of  moni^- 
▼alue  ia  that  in  the  case  of  other  commodities  a  change  in 
cost  of  production  affects  Talue  without  any  actual  change 
in  the  supply.  The  knowledge  that  a  commodity  can  be 
produced  at  a  lower  cost  will  cause  a  reduction  in  its  Talue. 
This  is  not  true  of  money^  Either  the  quantity,  or  the 
efficiency  (tf  money  must  be  altered  to  change  its  Talue. 
This  is,  of. course^  a  result  of  its  position  as  the  circulating 
medium.  When  all  these  circumstances  are  taken  into 
account  it  becomes  dear  that  the  most  correct  way  to 
regard  the  question  of  money-value  is  that  which  looks  ozl 
supply  and  demand,  as  interpreted  above,  as  the  regu- 
lator oi  its  value  for  a  limited  time,  while  regarding  cost 
of  production  as  a  force  exercising  an  influence  of  uncer- 
tain amount  on  its  fluctuations  during  long  periods.  Where 
the  coinage  of  a  state  is  artificially  limited,  the  value  cL 
its  money  plainly  depends  on  supply  and  demand  as  we 
have  interpreted  it 

The  next  question  which  arises  is:  What  quantity  of 
money  does  a  nation  require  t  What  amount  of  the  circu- 
lating medium  is  necessary  for  the  proper  wooing  of  the 
industrial  organism  t  To  this  puadmg  problem  the  earlier 
economists  gave  answers  in  the  shape  ol  definite  formu]». 
Thus,  Sir  W.  Petty  was  of  opinion  that  the  amount  of  coin 
required  by  a  country  was  one-half  the  rent  of  land,  one- 
fourth  the  amount  <^  building  rent,  and  one  fifty-second 
part  ol  the  annual  wages  of  labour.  J/ocke's  view  was  that 
one-fiftieth  of  labourers'  wages,  one-fourth  landowners' 
revenue^  and  one-twentieth  of  traders'  yearly  returns^  was 
the  proper  amount  Modem  statisticians,  however,  though 
having  command  of  much  greater  resources,  decline  to 
attempt  a  quantitative  answer,  and  content  themselves 
with,  indicating  the  conditions  which  the  problem  involves. 
In  fact  we  must  first  examine  the  work  which  money  has 
to  perform,  and  this  depends  onjseveral  conditions.  The 
first  of  these  is  the  population ;  etUeris  paribui^  twice  as 
many  people  will  want  twice  as  much  money,  'thn  second 
is  the  amount  of  transactions ;  for,  if  the  amount  of  busi- 
ness done  is  doubled,  the  amount  of  money  must  be  also 
doubled,  unless  at  the  same  time  some  improvement  in  credit 
is  introduced.  The  efficiency  of  money  is  a  third  element 
which  aflfocts  the  quantity  needed,  and  this  is  largely 
dependent  on  the  habits  of  the  people  and  the  facilities  for 
communication.  Other  elements  which  can  be  only  briefly 
indicated  are — "  the  degree  in  which  credit  exists  between 
man  and  man ;  the  amount  of  travelling  which  takes  place ; 
and  the  commercial  andbankingorganicationwhieh'««istai''  ^ 
Another  factor  which  requires  to  be  estimated  is  the  exteiit 
to  which  habits  of  hoarding  exist ;  for  all  money  hoarded 
IB  withdrawn  from  circulation,  and  therefore  increases  the 
total  amount  needed.  The  habits  of  saving  in  the  rural 
districts  of  France  remarkably  exemplify  ^is  element  in 
the  question.  Again,  the  existence  of  barter  does  away 
with  the  use  of  so  much  money  as  would  be  required  to 
carry  on  the  exchanges  effected  by  barter.  The  custom 
of  paying  wages  in  kind  has  a  similar  effect  This  bare 
statement  shows  how  insoluble  the  question  is.  When  we 
contemplate  the  matter  from  an  international  point  of 
view,  the  amount  needed,  after  allowance  is  miule  for  the 
cost  of  transporting  goods,  is  plainly  that  whidi  will  keep 
a  country's  prices  at  «  level  with  those  of  the  countries 
with  which  it  has  commercial  relations.'  For  otherwise 
the  country  would  have  an  excess  either  of  importation  or 
of  exportation,  which  would  necessitate  a  flow  of  money  to 
the  country  whose  prices  were  lower  than  the  general  leveL 


1  r.  ▲.  Walkw,  MoM^,  p.  78., 
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This,  then,  is  the  condition  which  determines  compamtive 
prices  between  different  countries;  and,  prices  being  so 
determined,  the  quantity  of  money  needed  to  keep  hp  those 
prices  depends  on  the  conditions  above  indicated.  In  tiie 
case  of  England  reliable  statistics  tend  to  show  that  the 
gold  in  circuUtion  was,  in  1872,  about  £105,000,000,  and 
the  note  circulation  £49,000,000.  In  any  Ccmtinental 
countiy  the  amount  would  probaUy  be  proportionaUy  much 
greater,  owing  to  the  f  syct  that  there  is  in  England  a  greater 
development  of  credit 

8.  Sariy  FormM  of  Curreney. — ^Up  to  the  present  we  have 
considered  money  as  being  fully  established  and  properly 
adapted  to  fulfil  its  various  functions.  We  have  now  to 
trace  the  steps  by  which  a  suitable  system  of  currency  wis 
evolved  from  a  state  of  barter.  It  is  important  for  a  ri^t 
imderstanding  of  the  question  to  grasp  the  fact  that  ex- 
changes took  placed  originally  between  groups,  and  not 
between  individuals.  This  explains  the  slow  growth  cf 
exchanges,  as  each  group  produced  most  of  the  artidei 
necessary  for  itself,  and  such  acts  of  barter  as  took  place 
were  ratiier  reciprocal  presents  than  mercantile  exehimgea 
Such  is  actually  the  case  at  present  among  modem  savages. 
*'  It  is  instructive  t  see  trade  in  its  lowest  form  amimg 
such  tribes  as  the  Australians.  The  tough  greenstone 
valuable  for  making  hatchets  is  carried  hundreds  of  miles 
by  natives,  who  receive  from  other  tribes  in  return  the 
prised  products  of  their  districts,  such  as  red  ochre  to  paint 
their  bodice  with;  they  have  even  got  so  far  as  to  let 
peaceful  traders  pass  unharmed  through  tribes  at  war,  so 
that  trains  of  youths  might  be  met^  each  lad  with  a  alab  of 
sandstone  on  his  head  to  be  carried  to  his  distant  home 
and  shaped  into  a  seed-crusher.  When  strangers  visit  a 
tribe  they  are  received  at  a  friendly  gathering  or  cor- 
robboree,  and  presents  aro  given  on  both  sides.  No  doubt 
there  is  a  general  sense  that  the  gifts  are  to  be  fur 
exchanges,  and  if  either  side  is  not  satisfied  there  wiH  be 
grumbluig  and  quarreUing ;  but  in  this  roughest  kind  of 
barter  we  do  not  yet  ^d  that  clear  notion  of  a  unit  of 
value  which  is  the  great  step  in  trading."*  This  vivid 
deecription  of  what  is  going  on  at  present  among  lower 
races  enables  us  to  realize  tiie  way  in  which  money  came 
into  aTiBtence.  When  any  commcxlity  becomes  an  object 
of  desife^  not  merely  from  its  use  to  the  persons  desiring  it, 
but  from  their  wanting  it  as  being  r«ulily  exchangeable 
for  other  things,  then  that  article  may  be  regarded  as  rudi- 
mentary money.  Thus  the  greenstone  and  ochre  aro  on 
their  way  to  being  promoted  to  the  position  of  cnrrency, 
and  the  idea  of  a  ** unit  of  value."  is  aU  that  is  needed  to 
complete  the  invention.  **  This  higher  stage  is  found  among 
the  Indians  of  British  Columbia,  whose  strings  of  haiqus- 
shells  worn  as  ornamental  borders  to  their  dresses  serve 
them  also  as  currency  to  trade  irith, — a  string  of  ordinary 

2uality  being  reckoned  as  worth  one  beaver's  skin."  ^    These 
liells,  therefore^  aro  in  reality  moqey,  inasmuch  as  they 
discharge  its  functions. 

On  a  rerisw  of  tzisting  my^  tribes  and  ancient  rtoM  of  moi« 
or  lea  eiyiliation  we  are  rartoneed  at  the  mat  Tarietj  of  objects 
whkh  have  been  need  to  ■oppiy  the  need  of  a  circalatiiig  medinin. 
Skins,  for  instanoe,  eeem  to  be  one  of  the  earlieat  forms  of  money. 
They  an  to  he  foond  at  preeent  amonf  the  IndiiuiB  of  Alakka'xlie- 
cihaiTging  tlus  eerrioe,  while  aocoonte  of  leather  monej  eeem  to  ehow 
that  their  nee  was  formerly  more  ^neraL  As  the  hmitiAg  stsfs 
givee  place  to  the  pastoral,  and  anunsls  beeome  domeetieatM,  £e 
animal  itseli^  Instead  of  its  skin,  beoomee  the  principal  form  of  cor- 
renoy.  There  is  a  great  mass  of  evidenoe  to  ihow  that,  in  the  most 
distant  rs^^ons  and  at  rerpr  different  times,  cattle  formed  a  enrrencj 
for  pastorsl  andearlv  agncnltaral  nationiL  Alike  among  existing 
baroaroos  tribes  and  in  the  snrriTals  diaooTsred  among  rlssairal 
nations,  sheep  and  oocen  both  appear  as  units  of  valoei  Thna  w« 
find  that  at  Rome,  and  thrtragh  Uie  Italian  tribes  generally,  " 
sheep  formed  tha  oldest  medinmr  of  exchange,  tan  eheep  1 


and  sheep 

•  B.  B.  Tykr,  AntkKOjpoUg^,  pp.  281-881 
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MckoB«d  equivalent  to  one  ot.  Tlio  re^oenition  of  these  objects  as 
uniTenal  legal  representatires  of  value,  or,  in  other  words,  as  money, 
may  be  traced  back  to  the  epoch  of  a  purely  pastoral  economy."  * 
The  Icelandic  law  bears  witness  to  a  similar  state  of  tkin^ ;  while 
tlbe  various  fines  in  the  different  Teutonio'  codes  are  C8timatc<l  in 
cattle.  The  Latin  word  paunia  {pecua}  is  an  evidence  of  the  earliest 
Boman  money  being  composed  of  cattle.  The  English  fee  and  the 
lamoos  term  feudal,  according  to  its  most  probable  etymology,  are 
derived  from  the  same  root  In  a  well-known  passage  of  the  Jliad  * 
the  value  of  two  different  seta  of  ai-monr  is  estimatoil*  in  terms  of 
oxen.  The  Irish  law  tracts  bear  evidence  as  to  the  use  of  cattle  as 
one  of  the  measures  of  value  in  early  Iiish  civilization.'  Within 
the  last  few  years  it  has  been  prominently  bronght  before  the  public 
that  oxen  form  the  principal  wealth  and  the  circulating  medium 
among  the  Zulus  and  Eaffres.  On  the  tcstiiuouy  of  oii  e  vo-witncsa 
we  are  assured  that,  "as  cattle  constitute  the  sole  wealth  of  the 
people,  so  they  are  their  only  medium  of  such  transactions  as  involve 
exchange,  payment,  or  reward."*    VTe  find  that  cattlo-rcuts  are 

Fiid  by  the  pastoral  Indian  tribes  to  the  United  States  Government.  • 
rem  the  prominence  of  slaveiy  in  early  societies  it  is  natural  to 
suppose  that  slaves  would  be  adopted  as  a  me^Uttm  of  exchange,  and 
one  of  the  measures  of  value  in  the  Iri^h  law  tracts,  atmhal,  is  said 
to  have  originally  meau<  a  female  slave.  They  are  at  present  applied 
to  this  pnqtooe  in  Central  Africa,  and  also  in  New  Guinea.  .On 
passing  to  the  agricultural  stage  a  greater  number  of  objects  are 
found  callable  of  being  applied  to  currency  purposes.  Among  these 
are  com — used  even  at  present  in  Norway— maize,  olive  oil,  cocoa- 
nuts,  and  tea.  The  most  remarkable  instance  of  an  agricultural 
product  being  used  as  currency  is  to  be  found  in  the  case  of  tobacco, 
which  was  adopted  as  legal  tender  by  the  English  colonists  in  North 
America.  Another  class  of  articles  usc^l  for  money  consists  of 
ornaments,  which  amon^  all  uncivilized  tribes  serve  this  piiri>oso. 
The  hainua-shells  mentioned  before  are  an  instance,  cowries  in 
India,  whales'  teeth  among  the  Fijiaus,  red  featliera  amon<;  some 
Sopth  Sea  Island  tribes,  and  finally,  any  attractive  kinds  of  stone 
which  can.  be  easily  worked.  Mineral  pithlucts,  so  far  as  they  do 
not  come  under  the  preceilin;;  head,  funiisU  another  class.  Thus 
salt  was  used  in  Abyssinia  and  ^Icxico,  while  the  metals — a  pheno- 
menon which  will  require  a  more  oa?t^ful  examination— have  suc- 
ceeded in  finally  driving  all  their  inferior  compctitora  out  of  the 
field,  and  have  become  the  sole  substances  for  money  at  prt;scuL 

4.  Metallic  Forms  of  Money.  Their  JSv^jei-iority  over 
other  Substances,  Special  A  dvantages  of  Silver  and  Go{d.— 
The  use  of  metab  as  a  form  of  money  can  be  traced  far  back 
in  the  history  of  civilization,  but,  as  it  is  not  possible  to 
ascertain  the  historical  order  of  their  respective  adoptions 
for  this  purpose,  we  Avill  take  them  in  the  order  of  their 
value,  beginning  with  the  lowest.  Iron,  judging  from  the 
statement  of  Aristotle,  was  extensively  employed  as  currency. 
One  remarkable  instance  of  thb  which  at  once  occurs  to  the 
mind  is  the  Spartan  money,  which  is  clearly  a  survival  of 
the  older  system  that  had  died  out  among  the  other  Greeks, 
though  by  modem  WTiters  it  has  been  attributed  to  ascetic 
policy.  In  conjunction  with  copper,  iron  formed  an  early 
Chiixcse. currency,  and  till  recently  it  was  a  subsidiary 
coinage  m  Japan.  Iron  spikes  are  used  in  Central  Africa, 
while  Adam  Smith  notices  the  use  of  nails. tor  money  in 
Scotland.^  Lead  has  also  served  as  money,  as  it  does  at 
present  in  Burmah.  Copper  has  been  more  widely  employed 
than  either  of  the  previously-mentioned  metals.  Its  use  in 
Cliina  as  a  parallel  standard  with  iron  has  just  been  men- 
tionecL  The  early  Hebrew  coins  were  chiefly  composed  of 
it,  .while  down  to  269  B.C.  the  sole  Roman  coinage  was 
an  alloy  of  copper.  Till  a  very  recent  period  it  formed  the 
principal  money  of  some  poorer  European  states  (as  Sweden), 
and  was  the  subsidiary  coinage  of  the  United  Kingdom  till 
the  present  bronze  fractional  currency  was  introduced.  Tin 
was  not  so  favourite  a  material  for  money  as  copper,  but 
the  early  English  coinages  were  composed  of  it,  probably  on 
account  of  the  fertile  tin  mines  of  Cornwall,  and  in  later 
times  halfpence  and  farthings  of  tin  have  been  struck.     The 

*  Mounsen,  HUt.  t^f  Rome  (Eng.  trans.),  L  p.  203. 

'  Tlte  epaode  between  Diomede  and  Olaneos  in  the  8th  book. 

*  Maine,  JSar^y  Biatary  of  Instiiutiont,  Lect  vi. ;  Brekon  Law 
TraeiM  (ed.  by  Dn  Hancock  and  Rickey). 

*  Rev.  H.  Dugmore,  quoted  by  If aine,  op.  ctL,  p.  143. 

*  F.  ^  ORTalker,  Money,  Trade,  and  Induetry,  p.  22. 
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next  metal  which  comes  into  notice  is  silver,  wliich  up  to 
the  bust  few  years  was  the  principal  form  of  money,  aud 
even  stiU  is  able  to  dispute  the  field  with  its  most  formidable 
rival  It  formed  the  main  basis  of  Greek  coins,  and  was 
introduced  at  Rome  in  269  B.c.  The  medisval  money  was 
principally  composed  of  silver,  and  its  position  in  recent 
times  will  have  to  be  subsequently  noticed  more  at  length. 
Gold,  which  is  the  most  valuable  of  the  metals  widely  used 
for  monetary  purposes,  has  been  steadily  gaining  ground 
with  the  growth  of  commerce.  The  earliest  trace  of  its  use 
in  common  with  that  of  silver  is  to  be  found  **  in  the  pictures 
of  the  ancient  Egyptians  weighing  in  scales  heaps  of  rings 
of  gold  and  silver."  ^  The  only  other  metals  used  for  money 
— platinum  and  nickel — may  be  easily  disposed  of.  The 
former  of  these  was  coined  for  a  short  time  by  the  Russian 
Government,  and  then  given  up  as  unsuitable.  The  latter 
.  is  only  used  as  an  alloy. 

The  examination  of  the  forms  of  currency,  both  metallic 
and  non-metallic,  in  which  we  have  been  engaged  leads  to 
certain  definite  conclusions  as  to  the  course  -which  the 
evolution  of  currency  is  pursuing.  It  api^ears  (1)  that  the 
metals  tend  to  sui)crsede  all  other  forms  of  money  among 
progressive  peoples,  and  (2)  that  certain  metals  tend  to 
supersede  the  others.  From  this  we  are  led  to  consider  the 
qualities  which  are  desirable  in  the  material  of  money,  and 
to  conclude  that  the  presence  or  absence  of  those  qualities 
is  the  reason  of  the  adoption  or  rejection  of  any  given 
substance. 

(1)  In  the  first  place,  it  is  necessary  that  the  material  of 
money  sliould  be  desirable,  or,  in  other  words,  possess  value ; 
and  to  this  condition  all  thu  commodities  we  have  reviewed 
conform,  for  otherwise  they  would  never  have  attained  the 
lx>sitio|i  of  being  a  medium  of  exchange.  This  quality, 
then,  i^  not  the  reason  for  the  preference  of  some  forms  over 
others.  (2)  The  second  requisite  clearly  is  that  the  value 
of  the  article  shall  be  high  in  proportion  to  its  weight  or 
bulk,  or,  to  put  the  same  truth  in  another  way,  it  is  requisite 
that  it  shall  be  |x>rtable.  Want  of  this  quality  has  been  a 
fatal  obstacle  to  many  early  forms  of  money  retaining  tteir 
place.  Skins,  com,  and  tobacco  were  found  very  difficult 
to  transfer  from  place  to  place.  Iron  and  copper  too 
suffered  from  the  same  defect,  Avhile  sheep  and  oxen,  though 
moving  themselves,  were  exj[)ensive  to  transfer.  (3)  It  is 
further  desirable  that  the  material  of  money  shall  be  the 
same  throughout,  and  that  one  unit  shall  be  equal  in  value 
to  another.  This  is  a  reason  for  rejecting  the  widespread 
currency  comi>osed  of  cattle,  as  the  difference  between  one 
and  another  head  is  of  course  often  considerable.  The 
metals  x^ossess  a  particular  advantage  in  this  res^tect,  as, 
after  being  refined,  they  are  almost  exactly  homogeneous. 

(4)  A  fourth  requisite  is  that  the  substance  used  as  money 
can  without  damage  be  divided  and,  if  needed,  united  again; 
here  also  the  desired  quality  is  peculiarly  possessed  by  the 
metals,  as  they  are  easily  fusible,  while  skins  or  precious 
stones  suffer  greatly  in  value  by  division,  and  it  need  hardly 
be  added  that  the  same  ia  the  case  with  regard  to  animals. 

(5)  Money  must  also  be  durable.  This  at  once  removes 
from  the  articles  suitable  for  money  all  animal  and  many 
vegetable  substances.  Eggs  or  oil  will  not  keep,  and  conse- 
quently soon  lose  their  value.  Iron,  too,  is  liable  to  rust, 
which,  combined  with  its  low  value,  is  a  reason  for  its  dis- 
use as  jQurrency.  (6)  Money  should  be  easily  distinguishable, 
and  there  should  be  no  trouble  in  ascertaining  its  value. 
This  condition  is  one  of  the  reasons  why  precious  stones 
have  never  been  much  used  as  money,  their  value  beiiig  hard 
to  estimate.  The  same  objection  applies  to  most  non- 
metallic  currencies,  and  is  only  obviated  even  in  their  case 
by  the  process  of  assaying.     (7)  The  last  condition  which 
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apiicara  aomrablo  lor  ilio  inohcy  luatcrial  it,  tliat  iU  value 
Kliail  be  Btcacly.  This,  however,  in  of  but  slight  im|)ortance 
ill  early  societies,  and  it  is  only  as  clef  erred  payments  become 
a  prumincnt  feature  of  industrial  life  Uiat.Uiis  requisite  is 
much  needed.  It  is  enough  for  the  other  pur^ioses  of  money 
that  it  shall  not  vary  within  ivhort  periods,  which  is  found 
to  Ik)  a  feature  of  metals,  and  esjidcially  of  silver  and  gold, 
while  com  es^iccially  varies  widely  in  value  from  season  to 
season.  From  the  foregoing  examination  of  the  requisites 
desirable  in  the  material  of  money,  it  is  easy  to  deduce  the 
empirical  laws  which  the.  history  of  money  discloses,  since 
metals,  as  compared  with  non-metallic  substances,  evidently 
possess  those  requisites  in  a  great  degree.  They  are  all 
durable,  homogeneous,  divisible,  and  recognixable,  and  in 
virtue  of  these  superior  advantages  they  ore  Uie  only 
substances  now  used  for  money  by  advanced  nations.  Nor 
is  the  case  different  when  the  decision  has  to  be  made 
between  the  <\ifferent  metals.  Iron  has  been  rejected 
because  of  its  low  value  and  its  liability  to  rust,  lead  from 
its  extreme  softness,  and  tin  from  its  tendency  to  break. 
Both  these  metals,  as  well  as  copper  also,  are  unsuitable 
from  their  low  value,  which  hinders  Uieir  speed v  transmission 
so  as  to  ac^ust  inequalities  of  local  prices. 

The  elimination  of  these  metals  leaves  silver  and  gold  as 
theonly  suitablematerialsfor  forming  the  principal  currency. 
Of  late  years  there  has  been  a  movement  towards  the 
adoption  of  the  latter  as  the  sole  monetary  standard,  silver 
being  regarded  as  suitable  only  for  a  subsidiary  coinage. 
Indeed  this  question,  whieh  is  reserved  for  subsequent 
discussion,  may  be  regarded  as  the  principal  matter  of 
controversy  in  the  field  of  metallic  currency.  The  special 
features  of  gold  and  silver  which  render  them  the  most 
suitable  materials  for  currency  may  here  be  noted.  "  The 
value  of  these  metab  changes  i>nly  by  slow  degrees ;  they 
are  readily  divisible  into  any  number  of  parts  whidi  may 
be  reunited  by  means  of  fusion  without  loss;  they  do 
not  deteriorate  -by  being  kept ;  their  firm  and  compact 
texture  makes  them  difficult  to  wear ;  their  cost  of  pro- 
duction, especially  of  gold,  is  so  considerable  that  they 
possess  great  value  in  small  bulk,  and  can  of  course  h9 
transported  with  comparative  facility ;  and  their  identity 
is  perfect."  ^  The  possession  by  both  these  metals  of  all 
the  qualities  needed  in  money  is  more  briefly  but  forcibly 
put  by  Cantillon  when  he  says  that  "  gold  and  silVto  alone 
are  of  small  volume,  of  equal  goodness,  easy  of  transport, 
divisible  without  loss,  easily  guiotled,  beautiful  and  brilliant, 
and  durable  almost  to  eternity."'  This  view  has  even  been 
pushed  to  an  extreme  form  in  the  proposition  of  Turgot, 
that  they  became  universal  money  by  the  nature  and  force 
of  things,  independently  of  all  convention  and  law,  from 
which  the  deduction  has  been  drawn  that  to  proscribe  silver 
by  law  is  a  violation  of  the  nature  of  things.' 

5.  Coinage  :  its  AdvatUageM,  and  the  Principal  QueitKnu 
tumneeted  thereyfith,^— The  development  of  monetary  systems 
has  now  been  traced  down  to  the  establishment  of  metallic 
currencies.  These,  in  the  early  stages  of  their  existence, 
liasscd  by  weight  The  Hebrew  records  bear  witness  to 
this  fact,  as  aUo  do  the  Greek  writers.  Aristotle,  for  ex- 
ample, ajfter  indicating  the  circumstcuices  which  led  to  the 
invention  of  currency,  proceeds  to  point  out  that  it  was 
"  afterwards  determined  in  value  by  men  putting  a  stamp 
upon  it,  in  order  that  it  inay  save  them  from  the  trouble 
uf  weighing  it.***    There  are  two  distinct  stages  in  the 


■  Jtncp.  BriL  (8th  sd.),  art  ''KoBty/'  vol  xr.  p.  417. 

*  W.  &  JtTou  In  tht  Contewiporarf  JtevUWt  Jsniuuy  1881.  Bm  also 
Lord  liftrpool,  Coins  ^f  ths  JUalm  (Bank  of  Englaad  rtprint),  p^  10. 

s  8m  CalrnM,  Lo^UtU  Method  ^  Pet,  JI0O11.,  p.  ISl,  Boto ;  and  for 
an  apiiUeatlon  of  tho  aitpimoBt  to  BlmotalUam,  wo  &  do  Lartloyi, 
ForL  /;««.,  July  1881. 

*  Pol.,  i..9,  8.  Tho  wholo  psuagt  Is  wortli/  of  qnotation,  at 
^bo*ing^how  dflsrly  Arbtetlo  ooastiirod  th«  luUDary  ftwcUou  of 


introduction  of  coining.  In  the  first,  only  the  qimlity  ov 
fineness  of  the  metal  is  denoted  by  the  stamp,  no  attempt 
being  mode  to  fix  the  Weight  In  other  words,  tlio  stamp 
'acts  as  a  kind  of  haU-mark.  The  Chinese  cubes  of  gold 
may  have  been  the  earliest  money.  Herodotus  attributes 
the  first  use  of  coined  gold  and  silver  to  the  Lydiana,^  while 
in  another  passage  he  mentions  that  the  first  Greek  coinoge 
was  at  iEgina,  by  Pheidon  of  Argos.*  The  second  step 
was  to  certify  the  weight  as  well  as  the  fineness  of  tho 
metal,  thus  completing  the  invention.  The  necessity  of 
preventing  any  interference  with  the  coin  after  it  hod  been 
stamped  led  to  the  adoption  of  a  regular  form,  and,  though 
hexagonal  or  octagonal  coins  are  to  be  found,  the  received 
jihape  of  a  coin  is  that  Of  a  flat  circle,  each  side  of  which  is 
stamped,  as  well  as  in  many  cases  the  edge.  By  this  con- 
trivance Ul  persons  into  whose  hands  the  coin  came  had  a 
guarantee  as  to  its  quality  and  quantity,  and  we  may  reason- 
ably infer  that  the  great*  improvement  in  coinage  amonj^ 
the  Grecian  colonies  was  the  effect,  and  also  in  some  degrcu 
the  cause,  of  the  expansion  of  their  commerce  in  the  6tb 
century  B.C.  From  Greece  the  art  of  coining  spread  to 
Italy,  being  introduced  by  the  Greek  colonists  in  Lower 
Italy.  Since  then  coinage  as  an  art  has  always  existed  in 
the  more  advanced  societies.  The  progress  of  invention, 
however,  does  not  end  with  the  introduction  of  the  art  of 
coining,  since  a  number  of  practical  questions  arise  with 
reference  to  the  best  sykem  to  be  adopted,  which  for  a 
protracted  period  present  great  difficulties  to  those  who  are 
called  upon  to  solve  them.  One  of  these,  before  touched 
on,  is :  What  is  the  best  shape  for  coins  t  The  answer  has 
finally  been  in  favour  of  the  circular,  but  square  and  oblong 
pieces  are  also  to  be  found.^  Closely  allied  wit£  this  is 
the  question  of  the  most  suitable  limits  of  size.  The  in- 
ferior limit  is  plainly  fixed  by  the  convenience  of  those 
using  the  coins.  They  ought  not  to  be  so  small  '*Uiat 
they  can  be  easily  lost,  or  can  with  difficulty  be  picked 
up."  *  Instances  of  violations  of  this  principle  occur  in  the 
case  of  the  English  threepenny  piece  and  the  American 
one-dollar  gold  piece.  The  superior  limit  is  a  more  difficult 
point  Its  determination  turns  partly  on  the  difficulty  of 
coining  large  pieces,  and  partly  on  the  facilities  which  such 
large  coins  as  the  American  gold  double-eagle  give  for  im- 
proper treatment  It  is  an  easy  process  to  drill  holes, 
which  can  be  concealed  by  hammering  while  in  some  cases 
the  coin  has  been  sawn  in  two,  and  the  interior  gold 
removed,  the  outside  surfaces  being  soldered  together,  while 
platinum  is  put  in  the  midst  to  maintain  the  weight  As 
a  general  rule  it  may  be  laid  down  that  no  gold  coin  much 
larger  than  the  English  sovereign,  or  silver  one  at  all  larger 
than  the  half-crown,  should  be  issued.  .Another  considera- 
tion to  be  borne  in  mind  when  determining  the  proper 
size  of  coins  is  the  relative  amount  of  -wear  which  takes 
place.  Experience  proves  that  large  coins  are  less  worn 
than  small  ones.  "  According  to  experiments  made  at  the 
mint  in  1833,  the  loss  per  cent  per  annum  on  half-erowiis 
is  about  2s.  6d.,  on  shillings,  4s.,  and  on  sixpences,  7s.  Gd." 
This  resuH  has  been  confirmed  by  other  inquiries.  From 
this  it  follows  that  the  larger  coins  are  less  expensive,  but 
their  size  is  limited  by  the  fear  of  their  being  tampered 
with.     Again,  the  character  of  the  stamp  to  be  impreucd 


nionej :  8<^  rp^  tin  iXktkydt  tmoCt^t  n  9\iif4$trr9  vp^  9^n 
oAroin  8t8drat  ff«l  Xofi^Mvfir,  f  r£v  xp^lfua^  airh  tf  rlxc  rV 
X^(«F  tifUT^xdpiSTtif  vp6t  t6  ^,  of«r  vU^P^  **i  d^yupot,  «&v  tt  n 
rotevror  frcper,  r*  frff  wpSirrm  ArXAt  hfi^M^kw  /uyd^^  Kal  ^rai/t^,  r* 
M  rvXcvraibr  kqX  x^peun^pa  ^ri^oXX^rwr,  tra  dreXi^y  Hgt  /urp^ttn 

•  Horodotiu.  L  01. 

*  /k,  tL   187.      Bm  aUo  for  a  ditentoloa  of  Pb«idon*i  coliiac^i 
Qrot^  Bitt  f^Qrmes,  ii.  pp.  819  «g.  (Cabinet  «U.). 

'  An  Inatanoo  of  tha  lattar  la  tha  I'lmfru  of  the  Japa&aso  eolM(Cb 
wliloli  U  an  oblong  flat  placa  of  ailrcr. 
_  *  Javou^  Muncft  2^  i6fi» 
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is  a  matter  reqniriog  mnch  care.  The  otjeete  aimed  at 
in  imposing  the  stamp /ffe  (1)  to  prevent  the  com  being 
coonterfeited,  and  (2)  to  prevent  any  of  the  metal  being 
abstracted.  The  former  of  these  objects  can  be  beet  at- 
tained by  making  the  device  such  as  can  be  obtained  only 
by  powerful  and  expensive  machinery.  The  most  improved 
methods  must  be  adoptedf  and  the  greatest  pains  tsJcen  to 
have  the  device  perfectly  executed.  The  latest  improve- 
ment in  the  process  of  coining  is  the  introduction  of  the 
knee-joint  press.  The  latter  ^Acuity  is  best  obviated  by 
using  special  care  in  marking  the  edges  of  the  coins.  Ancient 
coins  were  issued  with  unstamped  edges  which  presented 
no  impediment  to  dipping,  but  modem  coins;  at  least  those 
of  any  size^  are  protected  by  the  edge  beinff  milled  or  by  a 
legend  being  inscribed  round  it.  The  combmation  of  milkd 
edges  with  a  raised  legend  would  be  a  still  more  effectual 
peans  of  protecting  the  coinage  from  interf er^oe. 

Another  matter  of  importance  in  the  process  of  coining 
is  the  nature  and  proportion  of  alloy  to  be  used.'  The 
necessity  for  some  mixture  arises  from  the  fact  that  gold 
and  silver  are  both  naturally  soft^  and^  to  obviate  this,  cop- 
per has  beenmixed  with  them,  so  as  to  produce  a  harder 
substance,  l^e  Austrian  ducat  ia  the  nearest  approach  to 
purity  among  the  principal  coins  of  Europe,  being  com- 
posed of  seventy-one  parti  of  pure  gold  to  one  of  allc^. 
The  En^ish  gold  coins  are  eleven-twdtois  pure  gold,  while 
the  silver  ones  are  thirtv-seven-fortieths  pure  silver.  The 
origin  d  the  difference  is  purely  lustoricaL  Tlie  general 
gold  proportion  is  nine-tenths  gold  to  one-tenth  alloy,  while 
in  some  coinages  the  proportion  of  silver  to  alloy  is  nearly 
five  to  one,  the  countries  composing  the  Latin  Union 
having  adopted  that  proportion  in  order  to  reduce  their 
smaller  silver  coins  to  tokens.  Copper  is  the  usual  material 
for  alloyings  but  the  Melbourne  mint  used  silver  for  some 
time.  It  is  this  silvery  alloy  that  accounts  for  the  yellow. 
appearance  of  many  Australian  sovereigns.  They,  however, 
are  rapidly  disappearing;  as  it  is  profitable  to  melt  them 
down.  It  has  been  mentioned  above  that  the  wear  of 
small  coins  is  greater  than  that  Of  large  ones,  and  it 
may  be  added  here  that  the  wear  of  coins  ingeneral  is  an 
important  question  in  connexion  with  their-  legal  circula- 
'  tion.  Tlie  English  sovereign  is  believed  to  remain  above 
the  least  current  weight  for  from  fifteen  to  twenty  years. 
For  the  tfrh"^*^^  processes  of  coining;  te,  reference  may  be 
made  to  the  article  Mint. 

The  next  topic  to  be  considered  is :  Who  should  issue 
money?  In  the  eai^er  stages  of  currency  Jhe  quMtion 
was  not  so  prominent;  but  the  establishment  of  coining 
brought  it  forward.  In  Greece  each  city  being  autono- 
mous claimed  and  exerdsed  the  right  of  freely  coining  as  it 
desired,  the  coins  being,  of  course,  received  in  other  dties 
only  at  their  real  value.  The  consequences  of  this  system 
were  generally  beneficial.  The  Greek  coins  were  usually 
up  to  their  nominal  value^  as  debased  coinage  was  unable 
to  circulate  beyond  the  place  of  issue,  aiid  therefore  ex- 
tremely inconvenient  to  the  members  of  the  state  issuing 
it.^  Under  the  Roman  republic  private  persona  were 
probably  allowed  to  bring  metal  to  be  coined  though  the 
coins  seem  generally  to  have  had  the  name  of  one  of  the 
€X>nsuls  for  the  year  on  them.  Under  the  empire  the 
doctrine  became  established  ^t  the  right  of  coining  be- 
longed exdusively  to  the  emperor,  and  tfll  the  fall  of  the 
Western  empire  this  was  acted  on.  After  the  establish- 
ment of  the  various  barbaric  kingdoms^  each  sovereign 
fluumed  the  privilege  of  coining;'  a  right  which  in  France 
was  extended  to  or  rather  usui^ped  by  the  prindpal  nobles.' 
In  En^^d  the  king  alone  corned  silver.*    At  present  the 

r  8m  Le&omuat,  CoiUea^.  J7m.,  Ftbnury  1879. 
*  HaIUid,  MiddU  Ages,  L  »».  206-206. 
'  Iivnl  Urtrpool,  Comi  ^4^  JUcUmf  di.  v. 


control  of  .the  operationa^of  .Che  mint  ia  completely  in  the 
hands  of  the  executive ;  and,- until  recently,  no  question  on 
theoretical  grounds  as  to  the  propriety  of-  this  method  has 
ever  been  raised.^ 

In  doee  connexion  with  the  right  of  coining  comes 
the  consideration  as  to*  the  proper  persons  to  'bear  the 
expense  of  the  process.-  At  first  sight  the  answer  seems 
plain  enough.  Coins  are. a  manufactured  article  quite 
as' much  as  plate,  and  are  rendered  more  valuable  by 
being  assayed,  weighed,  and  certified.  It  appears  there< 
fore  quite  proper  that  those  who  bring  metal  to  be 
coined  «hould  bear  the  expense  of  the  coinage,  or,  in 
other  words,  .should  give  up  a  part  of  the  metal  to  the 
mint,  thus  paying  for  the  service  rendered  to  them  in  the  * 
same  manner  as  those  sending  letters  pay  the  postal  de- 
partment for  their  transmission.  This  course  has  been 
usrally  adopted.  England,  however,  has  taken  a  different 
line.  In  order  to  encourage  the  coining  of  the  predoua 
metals,  no  charge  was  made  at  the  mint  beyond  that  in- 
volved in  the  necessary  delay  in  the  operation ;  and  this  is 
at  present  the  case  with  gold.  Though  this  arrangement 
wae  originally  introduced  b  obedience  to  the  preju^ces  of 
the  mercantile  system  which  regarded  gold  and  silver  as 
bdng  peculiarly  wealth,  it  may  be  defended  on  reasonable 
grounds :  for  (1)  the  expense  of  the  mint  is  very  small 
compared  with  tne  amount  of  coin  turned  out,  and  (2)  the 
coins  produced  are  used  by  the  nation,  and  therefore  their 
expense  may  quite  fairly  be  defrayed  from  the  national 
revenue.  Again,  as  the  profit  on  the  silver  coinage  (owing 
to  circumstances  to  be  subsequently  discussed)  is  large, 
that  may  be  set  off  against  the  free  coinage  of  gold.  'Hie 
charge  levied  on  coining;  if  confined  to  the  expenses  in- 
curred, is  called  6nufa^ ;  if  it  is  anjrthing  above  that  cost 
it  is  known  as  teigmiornffej  which  latter  term  is  also  used 
io  denote  both  kinds  of  charge.  The  effect  of  seigniorage 
(using  the  term  in  its  more  extended  senseVon  the  value 
of  coins  is  to  lower  them,  in  fact,  as  Tooxe  has  put  it, 
seigniorage  is  always  a  kind  of  debasement,  unless  accom- 
panied with  limitation.*  If  the  same  quantity  of  metal  be 
in  circulation  there  will  be  a  greater  number  of  coins,  and 
therefore  nominal  pricea  will  be  higher.  It  is,  however, 
possible  that  the  increased  pricea  may  check  the  produc- 
tion of  the  predous  metals,  thus  making  the  value  of  the 
metal  higher  than  it  would  otherwise  be.  Whether  thia 
will  happen  or  not  depends  on  the  actual  conditions  of 
production,  and  is  incapable  of  being  predicted.  One 
advantage  which  undoubtedly  results. from  a  charge  on 
coinage  is  that  it  checks  the  tendency  to  mdt  coin  when 
exported,  for  where  a  sdgniorage  is  imposed  coins  are 
more  valuable  than  the  uncoined  metal  by  the  amount  of 
the  seigniorage.  It  therefore  becomes  the  interest  of  the 
holder  not  to  melt  down  the  coins,  as  in  doing  so  he  loses 
the  ^tra  value  given  by  the  coining.  Another  factor  in 
the  expense  of  curreucy  is  the  loes  which  arises  from  the 
wear  and  tear  which  money  undergoes,  and  the  consequent 
cost  of  replacing  the  light  or  missing  pieces.  The  last  and 
largest  item  is  the  interest  on  the  total  amount  of  money  in 
use.  To  take  the  case  of  England,  the  value  of  the  metallic 
currency  is  Mtimated  at  about  jgl  30,000,000.     The  interest 

4  <«  w«  msv  tak«  m  an  exunplo  th«  Ametlon  (which  ii  a  monopoly 
too)  of  eoiiiiiig  mosey.  .  .  .  Nooiia,«vmortboMmottJesloiuofsUto 
intsiforaDOt,  hM  oWeeted  to^tUt  m  u  improper  oxflreUe  of  tht  powers 
offlOTwnment"  Mill,  PWha,  Bw  t.  ch.  1, 1 2.  Bntiee,  forobjectloM, 
H.  43peneer,  Social  Statia,  pp.  400-402,  ind  J.  L.  ShwlweU,  Sydem  </ 
iVt  Mpom.,  pw  264.  ...  ^*     ^  . 

»  Tooke:  &fc  ^  JPrioet,  I  121  *f .  It  !•  impoMfble,  howeter,  to 
agreo  with  Tboko  that  WMolned  bnllioa  woiUd  bo  higher  in  raliw 
than  eoin  when  setlgniorage  Is  charged  on  the  latter.  He  eeeme  to 
ignon  the  Udt  that  the  talne  of  the  pndons  metals  is  partly  depend. 
mi  on  their  nae  a^  cnneney,  and  that  the  seigniorage  repreeente  s 
tax  levied  on  the  extra  valne  resulting  fkoa-^ose  of  the^mets^  a^ 
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on  tluB  at  5  per  eemt  uroold amount  to  £d^500,000.  Thia  ap- 
parently heavy  cliai^ge  is  justified  by  the  fact  that  it  is  desir- 
able to  have  a  currency  possessing  or  at  least  based  on,  Talue. 
Ihe  expense  of  a  metidlic  currency  is,  however,  combined 
with  its  weight,  a  strong  reason  for  the  great  developments 
of  representative  money  and  credit  in  modem  times,  with 
the  result  that  gold  and  silver  are  hardly  ever  used  in  large 
domestic  transactions,  all  such  payments  being  made  by 
cheques,  which  are  cleared  off  against  one  another.  For  a 
full  account  of  the  modem  organisation  of  credit,  see  the 
article  "Bankiko^ 

6.  Historical  Outline  <if  D^>reciaUm*.—ThB  eAUest  sys- 
tems of  currency  whose  progressive  debasements  it  is  possible 
in  any  degree  to  trace  are  those  of  the  various  Greek  states, 
though  even  here  many  details  remain  in  obscurity.  The 
Roman  currency  aystem  is  comparatively  better  known ; 
while  for  the  medi»val  ci^rrendes  from  the  time  of  Charle- 
magne (800  A.D.)  elaborate  materials  are  available^  which 
naturally  increase  in  bulk  and  precision  as  we  approach 
more  modem  times.  The  general  treatment  of  the  history 
of  coins  belongs  to  KaiosxjLTiGB  (q.9,);  but  the  history 
of  monetary  depreciations  is  important  in  connexion  with 
the  theory  of  money  as  illustrating .  the  value  of  sound 
economic  knowledge. 

Until  coinage  became  a  state  function  a  oontinned  debase- 
ment was  impossible^  since  it  was  open  to  any  one  to  refuse 
the  money  offered  in  payment  if  it  was  not  up  to  the  proper 
standard.  When,  however,  coinage  became  a  function  of 
government  strong  motives  for  debasement  soon  presented 
^emselves.  (1)  The  cost  of  coinage  falling  on  the  state^ 
and  being  generally  defrayed  by  a  seigniorage^  led  to  the 
idea  that  tlds  seigniorage  .could  be  made  .more  profitable 
by  making  it  larger,  while  the  existence  of  any  deduction 
veiled  the  ii^justice  of  a  charge  exceeding  the  expense 
incurred  in  the  operation  'of  coining.  (2)  The  position  of 
most  Qovemments  was  that  of  debtors,  and  as  a  debasement 
favoured  all  debtors  at  the  expense  of  aU  creditors  it  was 
only  natural*  that  mliars,  ignorant  of  the  ultimately  ruinous 
effects  of  a  series, of  debasements,  should  seek  to  relieve 
themselves  without  exciting  the  odium  incurred  by  the  levy 
of  heavy  taxes.  A  more  pressing  case  than  the  foregoing; 
and  one  where  more  justification  exists,  is  that  of  a  severe 
eodal  crisis,  when  large  numbers  of  the  community  are 
burdened  with  debt,  and  a  depredation  of  the  monetary 
standard  seems  the  simplest  mode  of  escapmg  from  so 
critical  a  situation.  Whatever  may  be  the  inducements 
to  enter,  on  the  perilotis  eour^  of  tampering  witii  tiie 
monetAry  standard,  a  Vang  experience  has  inoontestably 
proved  its  disastrous  'effects.  One  of  the  great  causes  of 
the  weakness  of  J'ranoe  during  the  "hundred  years'  war  * 
was  the  extremely  debased  state  of- its  ouzrency,  and  tiie 
dread  of  further  reductions  in.  theyalua  of  the  eoins.^ 
Lord  ICacaulay  has  given  a  graphio  picture  of  tiie  evils 
which  England  suffered  from  its  depreciated  silver  currency 
towards  •  the  end  of  the  )  7  th  century.'  And  a  debasement 
brought  about  by  design  possesses  a  further  dement  of  evil 
by  creating  a  belief  that  similar  devices  will  soon  be  again 
resorted  to.  So  manifest  are  the  evils  thai  resuh  from 
debasement  that  it  may  be  reawmably  hoped  that  alt  dviP 
ised  Oovemments  have  abandoned  the  praetjee  for  ev«r ; 
thou^  unf ortmnatdy,  similar  bad  effiBots  are  produced  by 
the  over-issue  of  inconvertible  paper  ourreadea^  and  this  is 
still  an  expedient  adopted  under  tiie  pressu^  of  difibnlties. 
"It  is  proper  to  observe  that  coins  may  be  debased  in 
three  different  ways — (1)  by  diminishing  the  quantity  or 
weight  o(  the  metal  of  a  certain  standard  of  whidi  any  coin 
of'&  given  denomination  is  made;  (2)  by  raising  the 
nominal  value  of  coins  of  a  given  weight  and  made  of  a 

1  J.  E  T.  Bogen,  ITUCorical  OUuUn^  L  p.  07. 
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metal  of  a  bertain  standard,  that  ia^  by  making  tham  currant 
or  legal  tender  at  u  higher  rate  than  that  at  which  they 
passed  before ;  ^3^  by  lowering  the  standard  or  fineness  d 
the  metal  of  which  coins  of  a  given  weight  and  denomina- 
tion are  made,  that  is,  by  i<ifniniAmg  tiie  quantity  of  pure 
metal  and  proportionsJly  increasing  the  quantity  ol  alloy.'  * 
The  last  of  these  methods  is  the  most  dangerous  since  the 
detection  of  it  is  more  difficulty  as  it  is  so  much  easier  to 
discover  the  weight  than  the  fineness  of  the  metal  in  a  coin ; 
but  all  of  them  produce  the  same  results  and  are  adopted 
for  the  same  reasons. 

Of^A  DtpTMiaHofu. — The  first  debsaement  of  cdnsgs  known  to  n 
on  good  evidence  ia  that  of  the  Athenian  coinage  by  Soton  in  604  B.a^ 
In  order  to  obvista  the  eevera  diatiaea  of  that  period  in  Attica,  he 
reduced  the  quantity  of  aflver  in  the  eohia  mora  than  85  ]pcr  cent  ^  to 
that  188  now  dradhmm  (the  standard  Athanian  ooia)  wars  only  eqnlTa- 
lanttolOO  piaceaoftheoldarooinaga.  Thia  prooeading  waa  perhapa 
Jnatified by  the  critical  atata  of  thintfa  previonaly  •T<ari«g^  and  watt 
dedded  aaooeai.  It  ia  probaUa  uat  another  debaaemant  of  fiia 
fldd  coinage  took  place  at  Athena  in  408  B.a  during  the  atraln  of 
the  Peloponneaian  War,  thooj^  donbte  have  been-cast  cm  the  reality 
of  thia  debaaament*  It  may,  homver,  be  aaid  that  generally  the 
Oreek  dtiee  fidrly  maintained  the  atandard  of  money,  thoo^  aome 
atatea  were  notonooa  for  diahoneety  in  diia  reapeot  The  eTJatewie 
of  an  daotram  coinage  ie  no  proof  of  a  tendency  to  debaaemflo^ 
ainoe  it  waa  regarded  aa  a  aeparata  snbatance^  and  iMoed  St  ita  coat 
vdne,  allowini;  for  the  ezpenae  of  coining.  Aa  remarked  before^  tfiis 
comparatiye  honeaty  in  relation  to  ua  cdnaga  may  be  partly 
explained  by  the  email  extant  of  the  Oreek  atatee^  ao  that  a  dabaaed 
comage  waa  unable  to  dreohtte  bejond  tiie  bonndailea  of  tfaa 
iaaoiiig  atata.  The  kaen  paroeptiona  of  tiia  more  advanced  Greek 
ihinkan  and  their  taaohiwga  pn  this  anliiJaot  may  have  also  eon- 
tribnted  to  the  aama  reaolt" 

JSomofi  DQiraoioMoM.— The  earliest  Bcmsa  coinage  waa  cob- 
poeed  of  an  alloy  of  copper  (jm),  and  (hl»  oontinned'  nndtered 
np  to  the  time  of  the  First  Pnnio  War.  Silver  waa  introduced  ia 
S69  na,  the  mportion  between  it  and  the  .older  copper  being 
fixed  at  260:L'  The  copper  cnrrency  waa  firat  dabaaed  dnrin^  tiia 
Panic  ware  st  the  moat  criticd  period'of  the  HannfbaWc  mTS* 
lion — "  the  Somana  had  dabaaed  the  aflvar  and  copper  coin,  lalaed 
the  iMal  vdne  of  the  aflver  cnrrenoy  more  tban  a  tnird,  and  iaead 
a  goldcoinage  ftf  above  the  vdne  of  the  metaL  "  '  Soon  after  this 
ptfiod  the  copper  money,  whoae  ancceaaiTe  dabaaementB  ore  recorded 
Dy  Pliny,*  aeama  to  have  been  reduced  to  the  poaitton  of  a  eob* 
aidiary  eorrencyjao  that  it  ia  not  really  a  caae  d  debaaament  e( 
the  atandard.  The  aflver  dmuurius  which  at  firat  waa  i^gd  of  a 
Roman  poond,  had  been  debaaad  to  J|th  d  a  pound.  In  01  Bia 
a  number  d  justed  danarfl  were  iaaned  at  the  rata  d  one  for  every 
aaven  iflver  piecea  iSaoad.  Thia  prooeedine  which  waa  aimply  iior 
nolitiicd  ponoeea,  waa  propoaed  by  Droana,  rat  in  84  B.a  a  propoaal 
tor  calling  m  theaa  dated  piecea  waa  paaaed,  and  waa  extremely 
poimlar.  It  ii  probable  that  a  alight  daoaaement  took  place  nndei 
BaJla,  and  one  of  the  Cornelian  laws  aeama  to  atata  tb  ao-called 
JUU  theory  d  money.  >*  The  denarioa  waa  lowered  .under  Kara  to 
^th  da  pound,  wnila  the  later  period  d  the  empire  ia  a  aceaa  d 
continnd  tampering  with  the  oorrenoy.  The  gold  Mcrieew  was  at 
firat  ^th  d  a  poond,  bnt  at  the  time  d  Angnatoa  It  waa  only  ^tfa, 
while  nnder  Conatantine  it  had  coma  to  m  only  ^^  The  eom- 
parlaon  d  Hellenic  with  BcSnan  monetary  hiatoiy  aaems  to  abov 
that  a  conaidersbla  number  d  amaU  atatea,  aU  iaaoliig  coin%  are 
leaa  likdy  to  meddle  with  the  atandard  than  the  sdnt  d  a  ain^ 
large  empire.  It  alao  provea  the  value  d  an  aoaoaintance  with 
monetary  theory,  if  we  can  indge  by  contraating  ma  vinrs  d  the 
Oreek  thinkers  with  thoaa  of  the  BomsnlawynaT^  A  fow  worded 
eantion  may  here  be  added  againat  the  danger  d  a  cardeai  com- 
pariaon  dvdnea^  aa  expreeeed  in  ancient  or  even  mediavd  mcaey 
with  thoae  d  modem  timae.     It  ia.axtremely  hard  to  aocept  the 
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{riMV^Nn  I7  U17  aseifliit  vritw,  tinee  the  Tuyinff  &eton  neoM* 
SB17  to  be  estimated  axe  so  many,  tu.,  (1)  thewei^t  of  the  ooiii, 
(2)  its  polity,  (8)  the  ralne  of  tae  monetaiy  metal  at  the  time,* 
(4)  tbe  Talne  ox  the  bommodity  aold  in  relation  to  other  tldng% 
((^  ^  qnestion  whether  the  eommodilnr  wai  in  itB  normal  state  aa 
muda  aavply  and  demand ;  to  all  theee  may  be  added  (6)  the 
ilmcaltf  <a  detormini^ whether  the  figoxea  have  not  been  altered.^ 
Aftu.tDB  &U  of  the  weetem  empire,  the  Tarions  barbarian  tOTe- 
X^igmL  adopted  ■ilTer  aa  theif  pnncipal  coinage,  eombined  with 
the  greatest  direraity  in  the  systems  adopted.  Oh  the  reriTal  of 
the  empire.nnder  Charlemagne  an  effort  was  made  by  him  to  estab- 
lish a  general  |ysti|m  of  eoireney,  based  on  the  sOver  ponnd  as  a 
niiit,  imd  thni^  oohespondinf  to  the  unit  of  weidbt  Tnis  system 
was  introduced^Jnto  Englano,  and  thence  into  Scotland,  bat  the 
'rapid  decay  orilie|Carlorinf^  empire  prerented  any  nnifotmity 
being  preserved  m  -these  different  countries^  while  the  different 
debasements  in  each  prodooed  widely  diyergent  systems,  which 
will  require  separate  notice^ 

SugMh  Dq9neiaHcnt.—Th»  first  debasement  nndeqpme  by  the 
THwgKA  silTer  coinage  was  in  1800,  when  Sdwyd  L  reduced  the 
amoont  of  metal  in  tne  coins  by  l^f  per  cent,  or,  in  other  word^ 
20  AiTKwg*  and  8  pence  were  coined  oot  of  the  Tower  ponnd 
instesd  of  20  shilltogs  aa  prerionslT.*  This  was  the  prelude  to  a 
series  of  changes  which  were  carried  out  duing  the  next  three  oen- 
tnzies^  and  irajch  terminated  in  1000,  when  the  poond  troy  of 
silyer.waa  coined  into  02  shillings ;  since  that  time  the  silver  coinage 
has  not  been  debased,  the  redaction  oazried  oat  in  1810,  by  which 
80  ahillingB  were  coined  from  the  troy  poond,  being  accompanied 
by  a  limitotion  of  ite  nse  in  dischainng  debte  to  a  maTJmnm 
amoont  of  £2,  aa  wdl  aa  by  the  abolition  of  the  paUie  ri«^t  of 
coining  silver  at  the  mint.  The  period  extending  from  84th  Henry 
YUL  to  0th  Edward  YL  (16^3-1662)  has  been  specially  noted  by 
Lord  liverjyiol  as  a  time  of  pecoliar  interfersnoe  with  the  fineness 
of  the  metal*  The  old  proportion,  of  11  os.  2  dwte»  of  metal  to 
18  dwtei  of  alloy,  was  altered  to  10  os.  of  metal  ner  poond,  then 
to.  0  ox.  or  one-half,  4  os.  or  one-third,  And  finally  in  1861  to  8 
OS.  of  pore  metal  and  9  os.  of  alloy.  A  tendency  to  reformation 
beam  -onder  Edward  YL,  and  was  finally  carried  oot  under  Eliza- 
hm  in  the  recoinage  of  1600,  which  has  been  ftdly  deeeribed  by 
Kr  Froode.^  Yarioas  proposals  to  depredate  the  silver  oanenOT 
have  been  made  since  then,  and  one  of  theee.  as.  above  mentioned, 
was  accepted  in  1000.  Hie  most  remarkable  of  the  unsocoessfkil 
schemes  lor  debasing  the  standard  was  that  of  Lowndes^  which 
was  advanced  in  1096,  when  the  discosdons  preparatory  to  the 
recoinage  of  1090  were  being  carried  on.  Lowndes's  plan  was  to 
coin  the  poond  troy  of  standard  silver  into  77a  0d.,  thus  debas- 
ing it  25' per  cent  He  was  resisted  by  Lodu,  who^  in  his  IWiW 
ConaidenUiona  e(metming  Baiting  the  Value  if  Money,  contri- 
buted materially'  to  the  development  of  monetary  theory ;  and 
the  recoina^  was,  mahily  in  consequence  of  his  efRjrts,  in  combina- 
tion with  dioee  of  Newton  and  Montagae^  based  on  thotooghly 
sound  principles.*  The  first  English  ^Id  coinage,  so  fu  as  has 
been  clearly  proved,  was  that  of  1267,  m  the  reigu  of  Henry  IIL, 
when  a  small  number  of  ffold  pennies  were  coined  at  the  ratio  of 
10  to  1  to  the  existing  suver  coins..  Previously  to  this  date  the 
need  of  gold  for  business  transactions  could  not^have  been  felt,  as 
the  oommeroe  of  the  country  was  necessarily  lixnited.  It  is  prob- 
able that  for  the  few  transactions  of  foreign  trade  a  speciea  of 
gold  coins  issued  by  the  Greek  emperors  at  Constantinople,  arid 
thence  called  bjnanU,  were  used.'  Another  gold  coin^  known  aa  a 
florenee,  from  the  place  where  it  waa  first  coined,  was  also  used 
after  1260.  The  r^ular  seriee  of  En^^iih  gold  coinage  begina  in 
1844,  when  Edward  IIL  coined,  in  imitetion  of  the  foruaa  coin 
iuat  mdntiohed,  a  large  number  of  florina  at  the  rate  of  6Q  to  the 
Tower  pound.  ^The  gold  coinage  wa§,  however,  for  a  long  period  a 
secondary  part  of  the  monetaiy  system,  and  suffered  a  series  of 
ehsnges,  the  kst  of  which  took  place  in  1717.'  The  present  English 
ooJnafle  system  is  regulated  by  the  Coinage  Act  of  1870,'  which 
amends  and  consolidates  previous  Acto  on  the  subject  The  schedule 
to  that  Act,  which  is  reproduced  at  pw  484  of  the  preeent  volume, 

f  lives  ftill  information  as  to  existing  coins,  their  weight,  fineness, 
J  remedy,"  ftc 

fieoidi  DepreeiaHtma.—Th9  coinsAo  of  Scotland  was  derived  torn 
-die  primitive  Carlovingian  system  through  the  mediilm  of  England, 
ud  for  a  long  period  remained  the  same  aa  at  fbst    The  pressure 
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troy  wmad,  was  oMd  m  England  xmtfl  the  18th*of  Beurj  YUL  (lASTX 
WM  nplaead  by  the  troj  weight.    This  ahonld  be  alwa^  lemamberad  la 
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under  which  the  lesouross  of  Sbouaod  flttffbna  Qmnig  I3ie  ooostant 
wars  with  England,  aa  wciU  aa  perhapa  the  example  of  thkr  dose 
ally  France^  led  the  Scottish-  sovereigns  to  debase  their  coins  out  of 
all  prcmartion  to  the  Kngliah  systenL  lliis  was  the  reeson  for  the 
prohibition  of  Scotch-  coins  ss  eoireney  bv  tale  in  TEng^"»<^,  the 
variation  in  oonise  of  time  being  so  great  that  in  1600  the  jpoond 
of  sQver,  which  contained  about  three  pounda  sterling  English,  was 
made  into  thirtyrsix  pounds  Scotch,  the  latter  being,  thus  twelve 
times  aa  much  debaaed.  After  the  union  of  the  crowns  in  1608 
no  steps  were  taken  to  sssimilate  the  two  systems,  which  eon- 
tinned  aa  before  till  the  complete  union  of  the  two  countriea  in  1707. 
At  the  latter  date  a  complete  recoinage  on  tiie  baris  of  the  Tg^n«^ 
system  was  carried  outthus  rendering  the  coinage  of  both  conn- 
triee  exactly  similar.  This  moat  valuable  reform  was  at  first  viewed 
with  suspicion  by  the  Scotch  people,  end'  a  laige  amount  of  the 
old  Scoten  currency  was  hoarded  or  exported. 

Iriek  DeprediaHone, — Ko  coined  money  existed  in  Ireland  before 
the  Kngliwh  invasion  in  1170.  The  Eaglish  colony,  aa  a  matter 
of  course,  used  iStte  same  coinage  aa  the  mother-country,  but  on 
several  occasions '  inferior  monev  was  introduced,  aa  befaig  good 
enoudii  for  a  subject  country.  At  tbe  recolnsfle  of  1660  it  was  pro- 
poeea  to  send  the  bad  coins  that  were  called  m  to  Ireland,  but  to 
this  Elizabeth  refused  to  assent  From  1689  to  1826  the  nominal 
value  of  the  coinage  was  8}  per  cent  lugher  in  Ireland  than  in 
Enn^d.  In  the  latter  year  Irish  money  was  reduced  to  the 
Bnpuh  standard,*  ttoa.  whxdi  time  the  TJmted  Kingdom  has  poa- 
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Bsed  a  perftctly  unifotm  ijstem  of  metallic  money. 

French  AprMioAoss.— The  monetary  system  estebUshed  by 
Charlemagne  throughout  his  dominions  soon  dinppeared  in  Italy 
and  the  German  provincea.  It  continued  to  exist  in  Trance  proper. 
The  general  state  of  conftision,  however,  end  the  weakness  of  the 
centnu  authority,  led  to  local  inues  by  the  various  feudsl  lord& 
"At  the  accession  of  Hugh*  Capet  as  many  aa  a  hundred  and  iiflj 
are  said  to  have  exerdsed  this  power.  "^  The  increaae  of  the  power 
of  the  Capetiib  kingv  enabled  them  to  restrict  this  fireedom  of 
ooinaf;e»  end  to  reserve  to  themselves  this  profitable  faction,  the 
seigniojRsge  on  theproceas  of  coining  being  a  special  brsAch  of  the 
royal  revenue.-  Thev  were  unfortunately  not  inclined  to  ooniJne 
their  gains  to  this  legitimate  source.  The  French  coiuage  waa 
reckleesly  debased  during  the  msny  centuries  fimn  Philip  L  (06. 
Vx08)  to  Louis  'X7.  (ofr.  1774).  The  management  of  the  mint 
undnr  Louia  IX.  was  always  regarded  aa  a  model  for  imitotion,^ 
but  even  in  his  time  the  Ixvre,  originally  a  poun<L  was  debased  to 
iess  thsn  one-fourth  of  ito  primitive  value.  The  dealings  with  the 
euirency  were  still  mora  unscrupulous  during  the  protracted  ware 
with  England,  the  result  being  that  at  the  accession  of  Louis  XL 
(1461),  when  the  Englidi  haa  been  finallv  expelled  from  France, 
the  livre  was  onljr  about  one-fifteenth  of  ita  original  value.  Kor 
did  the  depreciation  of  the  currenov  rest  here.  The  period  of 
something  over  a  century,  extending  from  1497  to  1602,  preeento  a 
remarkable  series  of  changes  in  a  downward  direction,  no  4ess 
than  nineteen  depreciations  having  taken  plaof^  many  of  them 
oonsliting  of  ehsnges  in  the  fineness  of  the  metaL'*  There  is  in  Ihia 
respect  a  rsmarkaole  analogy  between  this  epoch  oz  Frendr  coinage 
and  the  English  period  from  1648  to  1662. 

The  historv  of^Fnnch  depreciations  did  not  terminate,  as  that 
of  the  Vidian  onea  did,  with  the  doee  of  the  16th  centniy ;  under 
Iiouia  XI V.  the  livre  was  only  one-half  of  what  it  had  been  under 
Henry  lY.  The  final  result  was  that  in  1789  the  livre  had  come 
to  be  only  one  seventy-ei^th  of  ita  weight  in  the  time  of  Charle- 
magne. At  (he  Revolution  it  was  converted  into  the  franG,  at 
the  rate  of  81  livres  to  80  flrancs.^  It  is  not,  however,  to  be 
supposed  tiiat  the  ohimTOi  in  the  French  currency  wera  always 
towarda  debasement  The  terrible  evils  arising  from  the  debesed 
cdnage  led  to  a  general  outery,  whicih  in  eome  cases  waa  ao  strong 
aa  to  force  .the  kmg  of  the  time  to  reform  the  mpnetaxr  standard ; 
one  striking  instance  occurred  in- the  reign  of  Philip  lY.,^  whose 
deaUngjTwith  the  currency  led  to  his  receiving  the  epithet  of  "le 
f^ux  monnoyeur.** 

DepreeifMtione  tn  Uker  CbiMilriM.^  The  rery  brief  notice  of  the 
depreciations,  in  the  originally  unifopn  currencies  of  England  and 
Fzance  which  haa  just  been  given  is  sufficient  to  eetaoliah  tiie 
genen^  tendency,  and  throws  ught  enough  on  the  resulting  conse- 
quences :  a  similar  course  was  followed  m  the  other  countriee  of 
Aorope,  out  the  details  are  too  unconnected  to  be  convenientiy  pre- 
sented. A  fisw  focta  will  snfBcsi  Thus,  the  German  forim  ''was 
origbiaUy  a  gold  coin  of  the  value  of  about  10  shillings  of  our 
present  money ;  it  is  now  become  a  silver  coin  of  the  value  of 

e  A  snrvlTal  of  thia  older  ivitem  ie  to  be  found  In  numy  ohargei  <ni  Irlah 
laada,  whldi  are  rednoed.to  bgliah  money  .by  dedootlng  one-thlneoith  frum 
the  nominal  amoont 

le  Hallam,  MiOdU  Jgm,  I  pi*108w 

U  Btanban,  Ltctwm  on  Jrmdk  Htmry.  L  ]>.  459. 

IS  TooJM  and  Newmardi,  BitL  a/  mei$,  toL/  ri.  pi  874.  The  Tlewa  then 
gtm  are  baaed  on  flioae  of  M.  LeTaaaenr,  who  had  apeolaUy  etedied  the 


IS  The  bDtw  frano  was  made  to  weigh  anetly  5  cmnxnea, 
U  Stephen,  LeeL  en  FrenA  Sid.,  i,  pi  48t 
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onljIKOd.'*'  Similmr  depreciations  took  place  in  the  eaaes  of  the 
Spenish  maravedi  and  toe  Portngneee  m.  At  the  present  these 
coii^a  are  so  subordinate,  where  they  hare  not  been  abolished,  as  to 
possess  little  practical  interest 

-  It  14  well  to  notice  before  concluding  the  question  of 
depreciations  that  it  is  the  poorer  classes  who  especially 
suffer  from  a  change  in  the  coinage.  The  reasons  of  this 
are  very  plain,  for  fi-om  their  ignorance  they,  are  less  able  to 
understand  the  nature  of  the  alteration,  and,  even  if  it  were 
not  BO,  the  absence  of  available  resources  places  them  at  a. 
disadvan1a£;e  in  comparison  with  others.  Masters  and 
dealers  are/ quick  to  discount — so  to  speak — the  nominal 
^alue  of  the  depreciated  money,  and  prices  are  much  more 
ipeedily  adjusted  to  the  new  state  than  wages,  so  that  it 
thay  be  confidently  asserted  that  a  debased  coinage  is 
Sspecially  ii]jtuious  to  the  more  helpless  classes  of  society, 
the  same  remark  applies  to  an  over-issue  of  inconvertible 
(Miper.' 

7.  Economic  AsperUt  of  the  I'rodueiion  of  the  Preetout 
MetaU. — ^In  considering  various  monetary  questions  it  is 
essential  to  have  some  acquaintance  with  the  economic 
ispects  of  the  production  of  gold  and  silver.  The  technical 
matters-  connected  wilj)  -the  processes  of  preparing  those 
metals  for  use  are  to  be  found  in  the  articles  Gold  and 
Silver  (?•«.).  The  first  point  to  which  we  will  here  direct 
Attention  is  the  field  over  which  production  extends. 
At  one  time  or.  other  these  two  metals  have  been  found- 
in  every  continent  Asia  Minor  in  early  times  possessed 
Its  gold  fields,  or  rather  auriferous  sands.'  Ceylon  also 
undoubtedly  contained  gold  mines.  China  and  India 
both  produced  silver  to  a  considerable  extent  ISgyptian 
remains  show  that  gold  was  commonly  known  in  that 
country,  probably  procured  from  Nubia  and  Abyssinia. 
On  the  opposite  side  of  Africa,  too,  the  name  of  Qold 
Coast  shows  that  that  nietal  was  Uience  exported.  Neither 
Asia  uor  Africa,  however,  has  been  the  main  contributor 
to  the  stock  of  money  in  more  modem  times.  The 
mines  of  Laurium  in  Attica  were  a  source  of  supply  to 
the  Greeks,  and  were  worked  as  a  state  monopoly.  At  an 
earlier  date  the  Babylonian  and  Assyrian  empires  had 
each  large  accumulated  stores  of  gold.  The  Phoenician 
importations  of  gold  fropi  the  Red  Sea  coasts  (Ophir)  are 
known  from  Scripture.*  The  Persian  kings  from  the  time 
of  Darius  levied  tribute  on  all  their,  provinces, — ^in-gold 
from  India,  in  silver  from  the  remaining  districts;  and 
the  larger  part  of  this  was  stored  up  in  the  royal  treasuries.^ 
This  tendency  of  s6vereigns  to  accumulate  had  all  through 
ancient  history  important  effects  on  the  economic  structure 
of  society.  At  present  it  is  quite  natural  to  assume  that  the. 
materials  of  money  are  distributed  by  means  df  international 
trade,  and  tend  tO'  keep  at  an  equal  level  all  the  world 
over, — an  assumption  which  is  in  general  Well  grounded, 
though  an  important  exception  exists.  Ancient  history 
presents  a  widely  different  set  of  forces  in  operation.  Gold 
and  silver  were  produced  by  slaves  under  the  pressure  of 
fear,  and  were  drawn  towards  the  ruling- parts  of  the  great 
empires ;  in  a  word,  war,  not  commerce,  was  the  distribut- 
ing agency.  From  this  condition  of  affiurv  it  is  easy  to  see 
that  whatever  may  be  the  reasons  for  assigning  to  cost  of 
production  a  potent  influence  over  the  value  of  money  in 
modem  times  (and  grounds  have  been  already  advanced 
for  the  belief  that  this  influence  has  been  exaggerated)^  no 
such  reasons  then  existed.    The  production  of  the  precious 


>  Lord  LiTerpool,  Cwa  ^f1h»  /Uo^m,  p.  126. 

*  Readers  requiring  fall  details  on  the  rabject  of  the  Tarioai  eorreney 
changes  may  coosnlt  liSnormant,  Mcnnait  dana  FAnHqmiU,  tot 
ancient  times  ;  Lord  LiTerpool,  Ooint^iMs  Realm,  for  Bngland  ;  and 
the  works  of  liS  Blanc  and  Pancton  for  Frsnce. 

*  The  Paetolas  in  Lydia  was  widely  famed  for  ita  *' golden  sands.  ** 

*  1  Kings  ix.  2a. 

*  Bee  Herodotus,  iil  e.  06 ;  alee  QTote^  ffitL,  iv..pp.<  102  sf. 


metahi  was  carried  on,  as  the  great  buildings  and  other 
works  of  those  periods,  on  non-economic  grounds,  and 
therefore  produced  quite  different  effects.  The  whole  his 
tory  of  the  Persian  monarchy  to  its  overthrow  by  Alexander 
(330  B.O.)  shows  that  the  mass  of  the  precious  metals 
hoarded  up  continued  constantly  to  increase.  On  the  cap- 
ture of  Perseplolu  by  the  Grecian  army  an  enormous  treasmv 
was  found  there,  some  estimates  placing  it  as  high  as 
120,000  talents  of  gold  and  silver  (£27,6O0,000).«  All 
the  temples,  too,  were  receptacles  for  the  precious  metals,  so 
that  the  stock  accumulated  at  about  300  b.c.  must  havo 
been  very  great.  Hie  only  causes  which  tended  to  diminish 
the  store  were  the  losses  arising  from  wars,  when  the  various 
treasuries  were  liable  to  be  plundered  and  their  contents  dis- 
persed.^ There  was  therefore  a  more  unequal  distribution  of 
the  material  of  money  than  at  present.  The  growth  of  the 
Roman  dominion  led  to  important  results,  since  under  their 
rule  the  Spanish  mines  were  developed  and  became  a  leading 
source  of  supply.  The  great  masses  of  treasure  set  towards 
Rome,  so  that  it  became  the  monetary  centre  of  the  world. 
The  overthrow  of  the  Republican  government  and  the 
peace  which  followed  also  affected  the  conditions  of  pro- 
duction. The  inefficiency  of  the  Roman  administration 
made  it  advantageous  to  let  out  the  mines  to  farmers,  who 
worked  them  in  a  wasteful  and  improvident  manner,  while 
the  supply  of  slaves  was  reduced,  thus  depriving  the  lessees 
of  their  principal  agency  for  carrying  on  production.  The 
result  was  a  continuous  decline  in  the  store  of  money.  Mr 
Jacob  has  made  an  attempt  to  estimate  the  amount  at  the 
death  of  Augustus  (14  A.D.),  and  he  arrives  at  the  conclu- 
sion that  it  was  £358,000,000.*  ^Tithout  placing  much 
value  on  this  necessarily -ooigectnral'  estimate,  it  is  safe  to 
.asgume  that  this  period  marked  the  highest  point  of  aoca< 
mulation. 

The  succeeding  centuries  exhibit  a  steady  decline,  though 
it  is  of  course  impossible  to  attach  any  value  to  even  the 
most-  carefully-guarded  numerical  estimatee.  The  pheno- 
menon which  has  since  so  often  attracted  notice — ^the  drain 
of  the  precious  metahi  to  the  East — ^began  at  this  time, 
and  was  a  subject  of  complaint  to  the  Roman  writers,* 
while  the  stodc  of  gold  and  silver  being  thrown  into 
more  general  circulation  suffered  more  from  abrasion,  and 
was  more  likely  to  be  lost  than  when  stored  up  in  the 
royal  treasure-houses  and  temples.  These  causes  tended 
to  depress  the  scale  of  prices,  while  the  barbarian  inva- 
sions produced  a  strong  effect  on  the  supply  by  drawing 
off  the  mining  population  and  damaging  the  various  erec- 
tions used  for  working  the  mices.  The  coigecturai  esti' 
mate  is,  that  about  800  A.i>.  the  total  supply  had  been 
reduced  to  £33,000,000  (or  about  one-eleventh  of  what 
It  had  been  at  the  death  o'  Augustus^.  ^  A  new  period 
in  the  history  of  gold  and  silver  proauction  may  be  fixed 
at  this  date.  The  Moors,  now  firmly  established  in 
Spain,  began  to  reopen  the  mines  in  that  country  which 
had  been  allowed  to  fall  into  disuse.  Other  European 
mines  also  were  opened."  •  The  international  system  of 
currency  based  on  Uie  pound  of  silver  as  a  unit  which  was 
introduced  by  Charlemagne  must,  have  tended  to  economise 
the  wear  of  the  metals.  We  may  therefore  conclude  that 
from  this  date  (800  a.d.)  the  supply  was  sufficient  to  ooun- 


.•  Grote,  sL  >  499,  note  S.  . 

'  A  oommerdal  agency  which  existed  for  the  distriVatlon  of  gold 
and  sflver  was  the  FhcuUctan  system  of  trading,  which  ezteoded.all 
over  the  ICedlteiranean. 

•  Jaoob^  PrvdmUum  and  Contumj^lUm  </  the  Fneioua  MetaU,  L 
p.  224. 

•  See  Pliny,  IT.  iT.,  riL  c.  18.  »•  Jacob,  L  p.  287. 

1^  It  was  at  ihia  time  that  the  most  prodnctiw  Bnropean  mioes 

wera  disooTsrad,  namely,  those  of  Saxony  and  the  Harx  Monatains,  •• 

weU  as  tha  Anstrian  mines,  which  were  tha  chief  sonztea  of  sapply 
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teract  the  loss  by  wear  and  exportation^^  and  accordingly 
regard  the.  metallic  supply  aa  fixed  in  amount  until  the 
next  change  in  the  conditions  of  production,  which  was 
the  result  of  the  discovery  of  America.  Though  1492  is 
the  date  of  the  first,  landing,  yet  for  son^e'  time  no  im- 
portant additions  were  made  to  the  supply  of-  jnoney. 
The  conquest  of  Mexico  (1519)  gave  opportunities  of 
working  the  silver  mines  of  that  country,  while  the  first 
mines  of  Chili  and  Peru,  were  almost  simultaneously 
discovered,  and  in  1545  those  of  Potosi  were  laid  open. 
From  this  latter  date  we  may  regard  the  Ameri<San  supply 
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as  an  influential  factor  in  the  matter,'  and  look  upon  the 
stock  of  money  as  increasing.  The  annual  addition  to  the 
store  6f  money  has  been  estimated  as  j&2, 100,000  for  the 
period  from  1545  to  1600.  At  this  date  the  Brazilian 
sypply  began.  The  course  of  diBtribution  of  these  fresh 
masses  of  the  precious  metals  Lb  an  interesting  point, 
which  has  been  studied  by  Mr  Cliffe  Leslie.'  The  flow  of 
the  new  supplies  was  first  towards  Spain  and  Portugal,  and 
from  thence  they  passed  to  the  larger  commercial  centres 
of  the  other  European  countries,  the  effect  being  that 
prices  were  raised  in  and  about  the  chief  towns,  while  the 
value  of  money  in  the  country  districts  remained  unaltered. 
The.  additions  to  the  supply  of  both  gold  and  silver  during 
the  t^o  centuries  1600-1800  continued  to  be  very  consider- 
able ;  but,  if  Adam  Smith's  view  be  correct,  the  full  effect 
on  pricea  was  produced  by  1640,^  and  the  increased  amount 
of  moneys  was  from  that  time,  counterbalanced  by  the  wider 
extension  of  trade.^  At  the  commencement  of  this  cen- 
tury, the  annual  production  of  gold  has  been  estimated 
as  being  from  £2,500,000  to  £3,000,000.  The  year  1809 
seems  to  mark  an  epoch  in  the  production  b£  these  metals, 
since  the  outbreak  of  the  revolts  of  the  various  Spanish 


»  Jtcob,  L  p.  811. 

'  AdAin  Smith  annine*  1570  u  tho  date  whon  pricos  were  affected 
in  England,  Wealth  of  NcUiorui  p.  88.  Hnroboldt  eitlmated  the  toUl 
prot^nction  (1492.1546)  as  being  about  £17,000,000 ;  but  see  Table 
1.,  vbich  contains  Dr  Sotbeer'a  estimates^  baaed  on  the  best  ayailable 
data. 

>  lUmya  in  Pol.  and  Mor.  PhUt  Essay  xz. 

«    IVeallh  <^f  Nations,  p.  88. 

*  The  total  production  in  roughly  computed  at  over  £1,200,000,000 
for  the  two  osnturies  1600- 1800  ;  but  see  Table  I.  for  more  precise 
estimates.  • 


dependencies  in  South  America  tended  to  check  the  usual 
supply  from  those  countries,  and  a  marked  increase  in  the 
value  of  money  was  the  consequence.  During  the  period 
1809-1849  the  value  of  gold  and  silver  rp3e  to  about  two 
and  a  half  times  their  former  level,  notwithstanding  fresh 
discoveries  in  Asiatic  Russia.^  The  annual  yield  in  1 849  was 
estimated  at  £8,000,000.  The  next  important  date  for 
our -present  purpose  is  the  year  1848,  when  the  Califomian 
mines  were  opened,  while  in  1 851  the  Australian  discoveries 
took  phice.  By  these  eventa.an  enormous  mass  of  gold 
was  added  to  the  world's  supply.  The  most  careful 
estimates  fix  the  addition  during  the  years  1851-1871  at 
£500,000,000,  or  aq  amount  nearly  equal  to  the  former 
stock  in  existence.  The  problexns  jaised  by  this  pheno- 
menon lutve  received  the  most  careful  study  by  several 
distinguished  economists,^  to  whose  writings  those  desiring 
more,  extensive  information  may  refer.  The  main  features  of 
interest  may  be  briefly  summed  up.  (1)  The  additional 
supply  was  almost  entirely  of  goldj  thus  tending  to  produce 
a  distinction  between  the  two  principal  monetary  metaLi 
and  an  alteration  in  the  currency  of  bimetallic  countries. 
Under  this  influence  France,  from  being  a  silver-using^ 
became^  a  gold -using,  country.  (2)  "The  contempora- 
neous development  of  the  Continental  railway  systems, 
and  the  partial  adoption  of  free  trade,  with  the  con- 
sequent facilities  for  freer- circulation  of  commodities,  led 
to  the  course  of  distribution  being  different  from  that 
of  the  16th  century.  The  more  backward  districts  were 
the  principal  gainers,  and  a  more  general  equalization  of 
prices  combined  with  a  slight  elevation  in  value  was  the 
outcome.  (3)  The  increasAsd  supply  of  gold  rendered  a 
general  currency  reform  possible,  and  made  the  use  of  a  gold 
monometallic  standard  appear  feasible.  The  movements 
for  currency  reform,  as  will  be  seen,  all  arose  after  these 
discoveries.  (4)  The  change  in  the  value  of  money,  which 
may  for  the  period  1849-1869  be  fixed  at.  20  per  cent., 
enabled  a  general  increase'  of  wages  to  be  carried  out,  thus 
improving  the-  condition  6t  the  classes  living  on  manual 
lalx>ur.  It  may  be  added  that  the' difficulty  of  tracing  the 
effects  of  this  great  addition  to  the  money  stock  is  a  most 
striking  proof  of  the  complexity  of  modem  economic 
development  (5)  The  last  point  to  be  noticed  is  the  very 
small  influence  exercised  on  the  value  of  silver  by  the  new 
gold.^  Hardly  had  the  gold  discoveries  of  1848-1851 
ceased  to  produce  a  decided  effect  when  new  sillier  mines 
of  unusual  fertility  came  into  working.  During  the  period 
immediately  succeeding  the  gold  discoveries  the  produc- 
tion of  silver  remained  at  an  annual  amount  of  from 
£8,000,000  to  £9,.000,000.  This  amount  suddenly, 
about  1870,  increased  to  £15,000,000,*  and  remained  at 
that  amotmt  for  the  next  five  years.  More  than  half  of 
the  supply  came  from  new  mines  opened  in  Nevada. 
This  increased  supply  was  accompanied  by  a  marked 
depreciation  in  the  gold  price  of  silver,  though  the  prices 
of  commodities  in  countries  having  a  silver  standard  did 
not  rise.  The  result  of  the  close  investigations  to  which 
all  aspects  of  the  question  were  subjected  was  to  show 
that  the  increased  production  of  silver  was  only  «  minor 
element  in  causing  its  depreciation.  The  poHcy  pursued 
by  various  states — viz.,  (1)  Germany  and  the  Scandinavian 


*  The  Russian  supply  bteam«  important  after  1823. 

'  The  following  may  be  specially  consulted : — Cheralier,  Depreciation 
qf  Gold  (trans,  by  Cobden);  Tooke  and  Kewmarch,  llisL  of  Priee*^ 
To1.vi,pp.  186-286<Fartrii.);  ai-tide  " Pi«cious.MeUls, "  .ffney.  £nt. 
(8th  Ed.) ;  J..E.  Caimes,  RsMiya  in  Pol.  Soon.,  pp.  1-165;  T.  E.  C. 
Leslie,  Asayf,  pp.  264-874  ;  W.  a  Jevons.  Serious  Fall  in  tJU  Value 
HfQoUU 

'  The  price  of  sUver  In  London  rose  fh>ro  69f  d.  per  oz.  to  62|d.  per 
08.,  or  ijd.  per  ox. — that  is,  only  &  to  4  per  cent 

*  See  Report  of  Select  Cdmmittee  on  the  Silver  Question,  1'876  ;  and 
for  another  estinuite  se»  Table  I. 
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states  in  adopting  a  single  gold  standard,  (2)  the 
ooontriee  eomposing  the  Latin  tJnion  in.  limiting  the 
coinage  of  nlver,  (3)  the  Indian  QoTemment  hj 
adopting  a  new  method  of  drawing  bille — proved  to  be  the 
really  influential  causes. for. the  decline  in  the  value  of 
silyer  as  contrasted  with  gold.^ 

Before  dosing  ihif  notioe  of  the  economloal  Mpaets  of  gold  and 
silrer  production,  the  eonsamption  of  those  metaU  most  be  con- 
aiderea  It  may  W  elaaied  roa^hly  nnder  three  heada^,  via.,  (1) 
their  uae  aa  merohandiae,  (2)  their  nae  aa  money,  (8)  the  export  to. 
the  EMt  With  regard  to  the  first  of  theae.  vhile  it  ia  impossible 
to  give  precise  data,  it  may  be  still  held  with  aeme  confidence  that 
the  demand  for  thia  poipoae  tenda,  after  society  haa  paaaed  a  certain 
not  very  advanced  ate^  to  decline.  The  deaire  for  personal  adorn- 
ment  ia  with  most  f^nlixed  persona  not  a  strong  one.  It  is,  so  ftf 
aa  it  exists^  gtatifisd  by  othsr  lotieles  than  thoae  made  of  silvtr  or 
gold.  Tlidr  use  aa  mannCustored  gooda  oontinnea  to  be  large,  and 
ia  one  of  the  principal  forma  of  uae  at  present  The  second  head 
with  which,  we  have  here  to  deal  ia  the  one  by  which  prioea  are 
affected.  The  laws  rMalating  the  yalne  of  the  metala  aa  monej 
hare  been  conaidered. abovsu  p  721,  the  primary  one  being  ''that 
the  value  of  money  varies  inverse^  aa  ita  quantity  mnltiplied  by 
ita  efllcien^,''  thoiu;h  thia  proposition  needs  umitation  and  explana- 
tion. Under  the  third  head  a  remarkable  exception  occurs  t6  tiie 
general  theory  of.  tiie  tendency  to  equal  diflhsion  of  the  preoipos 
metala.  For  a  period  extending  oVer  nearly  2000  y«ars  the  move- 
ment of  ailvsr  from  Weat  to  Eaat  haa  been  noticed.  Humboldt  haa 
made  the  ingenious  remark  that  these  metals  move  in  .the  opposite 
direction  to  civilization,  and  history  beara  out  his  view.  During 
the  Middle  Ages  the  ohiAf  Baateni  produota  need  in  Europe  were 
silks  and  spioM,  and  to  pay  for  theae  commoditiea  silver  was  aent 
from  Enropei  The  diaoovsiy  of  the  paasage  round  the  Cape  of 
Good  Hope  increased  the  Eaatem  trade,  and  added  to  the  drain  of 
silver.  Humboldt  and  Sotbeer.  have  given  copious  details.  In 
more  recent  timea  the  flow 'has  continued,  the  amount  of  silyer 
which  passed  to  Ada  by  the  Isthmus  .of  Sues  during  the  tweWe 
years  from  1861  to  1882  being  £110,009,000.*  There  are  two  points 
requiring  aome  fbrther  notice  with  reference  to  the  form  and  the 
reason  far  this  drain.  Silvsr  is  the  metsl  which  is  exported  ftxim 
Europe,  since  gold  is  not  tised  for  currency  puiposes  m  the  Eaat, 
and  even  as  merchandise  silver  possesses  a  higher  reUtire  value 
than  it  dote  in  Europe.    .Thoae  European  countries  .that  had  a 

ition, 
drain 


double  standard  ware  the  natural  source  of  snp^y  for  sxportation, 

"   '     **  '  '  The  *      '    ■ 

exp] 
het  that  the  greater-part  of  the  new  metal  ia  need  lor  ornamental 


their  silver  eomney  being  re^ttoed  by  sold. 

of  the  predooa  nwtela  to  the  Eaat  may  nirther  be  explained1)y  the 


and  not  for  oarrenoy  pmpoaea,  and  thna  the  demand  ia  not  checked 
hy  a  rias  of  prioea.*  Anothsr  reaaon,  not  generally  noticed,  ia  that 
Eastern  prices  are  very  much  influenced  oy  custom,  and  -thus  do 
not  dapend  on  supplv  and  demand.  But  it  ia  thia  tendency  of  an 
increaaed  qnanti^  of  money  to  ndae  prices  which  forma  the  baaia 
of  the  economical  theory  of  the  distribution  of  the  preeions  meti^* 
This'  explaina  tiii  othsrwiie  unaccountable  phenomenon  of  a  con- 
tinual  drain  of  the  money  material  towards  those  ooontriee  where 
euatom  haa  remained  most  poweri.J  in  ragsrd  to  oonuneidal  trana- 
actional  or,  in  othsr  words,  the  backward 'ooantries  ef  India  and 
China. 

One  of  the  technical  featutea  of  the  prodnotiain  of  the 
metala  may  aometimea  prodnoe  remanable  soonomis 
namely,  the  fitet  that  gold  ia  ^erally  found  near  the  surface,  while 
silver  b  obtained  by  deep  mining.  It  followa  tram  thia  that  the 
prodnetion  of  the  former  metal  depends  more  en  soddentsl  drenm- 
fetanoss^  while  the  voduotioQ  of  ailver  ia  aflected  chiefly  by  the 
state  of  meohanioaf  ddlL  Jn  the  Nevada  minea  ^\d  and  ailver 
are  found  tegether,  and  their  value  in  a  giren  mass  is  nearly  equal 

r8.-  MiiceUaneoui  QuetHotu  regarding  Metallic  Money, — 
The  recent  dincuasions  of  matters  relating  to  currency,  and 
th^  increased  inteicouise  among  the  more  advanced  nations, 
hav^.  led  to  the  raising  of  some  questions  with  regard  to 
the  proper  constitution  of  monetary  systems.  Eadh  country 
possessing  any  claim  to .  enlightenment  has  directed  its 
attenticm  to  its  own  monetary  arrangements,  and  compared 
them  with  thoee  of  others,  while  the  effect  which  the  cuz^ 
rency  system  of  any  nation  ezennses  on  its  neighbours  leads 
to  the  exciting  of  a  lively  interest  in  its  monetary  legisla- 
tion.    The  principal  problems  may  be  summed  up  under 


1  See,'  for  details,  the  Report  of  If  r  Oosohen's  Committee,  1876,  and 
W.  Bagebot,  Paptrt  on  OU  I>eprteiaHbn  ^f  SUim', 

>  Sea  A.  .80tbeer  in  tbe  VimUfiahrtGhr,  /^  ToUttwiHhtok.,  iU., 
1888. 
^  «  See  BI6u^  FrimdfUt  qfPoL  Jban.,  p.  79  (ed.  M'Oiillooh> 


three  heads:  (1)  The  proper  standard  to  use,  the  discussion 
of  which,  in  practice  turns  on  the  comparative  merits  of  a 
single  standard  of  gold  -m  silver  and  of  a  double  standard 
of  gold  and  sUver  at  a  fixed  ratio;  (2)  the  system  of  sub- 
dividing the  currency,  which  ia  generaUy  discussed  under 
the  tiUe  of  proposals  for  decimal  coinage ;  (3)  proposals 
made  in  many  quarters  to  assimilate  the  various  currency 
systems  of  the  world.  Theee  take  one  of  two.  fonok 
JEt  is  either  desired  that  a  group  of  nations  shall  assimilate 
their  currencies,  in.  which  case  the  coinage  may  be  called  an 
international  one ;  or  a  wider  view  is  taken,  and  a  single 
system,  is  advocated  for  all  states.  .This  n^y  be  styled 
universal  coinage.. .  The  question  of  the  proper  standard 
may  be  deferred  for  the  present,  as  it  is  of  a  more  complex 
nature  than  the  others.  Before  discussing  even  the  simpler 
of  these  questions  it  is  desirable  to  state  some  elementary 
facts  involved  in  all  such  points.  Every  currency  system 
must  be  based  on  a  standard  unit  o/  valw  which  consists 
of  a  "fixed  quantity  of  some  concrete  substance  defined  by 
reference  to  the  uxiits  of  weight  or  space."  Thus  th% 
English  unit  is  Hm, pound,  which  consists  of  a  definite 
quantity  of  gold  (123'27447  grs.  standard  fineness),  while 
tiie  French  unit  is  the  /rone  (composed  of  5  grammes  of 
silver  Aths  fine).  It  is  not,  however,  necessary  that  the 
standard  unit  shall  be  a  coin.  All  that  is  needful  is  that 
the  current  coins  shall  be  multiples  or  submultiples  of  the 
xmit,  or  at  all  events  easily  reducible  to  it  The  Portu- 
guese ret  is  too  small  to  be  coined,  and  the  pound  of  silver 
which  formed  the  unit  of  the  early  French  and  English 
currency  was  too  large.  Distrhet  from  both  the  actual 
coins  and  the  unit  of  value  is  the  money  of  aecaunt,  though 
in  practice  it  is  usually  identical  witb  one  of  them.  In 
Russia  in  early  times  the  rouble  was  an  imaginary  money 
of  account  not  coined,  while  the  copper  copeck  yns  the  imit 
of  v:^ue.  Another  distinction  must  be  pointed  out,  namely, 
that  between  dam/daird  and  token  money,  the  former  being 
of  the  same  value  as  the  metal  it  is  made  of,  while  the  latter 
is  rated  at  a  nominal  value  higher  than  that  of  its  material. 
The  silver  and  copper  coins  in'  England  and  the  smaller 
silver  coins  in  the  Latin  Union  are  merely  tokens,  being  in 
the  case  of  the  English  silver  coins  about  30  per  cent,  below 
their  nominal  value.  The  French  coins  are  of  inferior 
fineness  (835  per  1000).  Token  coins  are  only  admissible 
in  small  payments,  as  otherwise— in  accordance  with  an  ele- 
mentary principle  to  be  presentiy  explained — ^the  standard 
coins  would  be  driven  out  of  circulation.  The  maximtim 
amount  in  payment  for  which  they  are  legal  tender  is  in 
England  40s.  One  of  the  functions  of  money  being  to 
afford  a  standard  for  estimating  deferred  payments,*  it 
is  generally  used  as  the  means  of  discharging  obligations 
when  they  become  due,  and  in  this  aspect  is  styled  legal 
tender,  llie  principal  coinage  of  any  country  is  legal  tender 
to  an  unlimited  amount,  and,  when  offered,  discharges  any 
pecuniary  obligation.  ^  It  is  only  the  standard  coinage  which 
possesses  this  property,  or  rather  the  standard  coinaga  is 
that  which  does  possess  it. 

In.  discussing  monetary  questions  it  is  also  important  to 
remember  that  a  metallic  currency  has  to  circulate  among 
the  most  diverse  classes  of  society,  and  must  be  suited  to 
the  wants,  and  even  to  the  ^r^udices,  of  the  population 
using  it.  Many  curious  instances  of  the  preference  of  a 
community  for  some  particular  coin  could  be  given.  The 
Austrian  Maria  Theresa  dollar  is  a  special  favourite  on  the 
coast  of  Africa,  and  is  still  coined  exactiy  as  it  was  in  1780. 
The  inhabitants  of  California  refused  to  accept  the  green- 
backs issued  dicing  the  American  dvil  war,  and  conse* 
quentiy  gold  was  always  used  in  payments  in  that  8tat«L 
Many .  apparentiy  well-derised  roforms  have 


*  Bsei^,||(^:«IX?^_j 


.oogle 


MONEY 


731 


owing  to  th«  HabitB  of  the  people  not  haying  been  attended 
Some  writers  have,  however,  miflconceived  the  prin- 
ciples of  currency  and  extended  this  influence*  to  cases 
wliere  it  does  not  apply.  Thus  it  has  been  sought  to  explain 
the  adoption  of  gold  as  the  principal  "RngliMh  coinage  after 
1696  by  assuming  that  the  English  deliberately  preferred 
that  metaL^  The  fact  of  different  nations  possessing  dif- 
ferent currencies,  as  the  prevalence  of  gold  in  England  and 
of  silver  in  France  during  the  18th  century,  is  to  be  othei^ 
wise  accounted  for.  The  great  mass  of  a  population,  it  is 
true,  take  and  give  money  without  particularly  observing 
it.  It  is  enough  if  the  coin  conforms  to  the  usual  type. 
There  exists,  however,  in  all  mercantile  communities  a  class 
of  dealers  in  money  •  who  make  a  profit  by  selecting,  the 
beat  coins  foe  exportation,  or,  if  two  metals  are  in  concurrent 
us^  the  coins  of  that  metal  which  is  undervalued  in  the 
proportion  fixed.  The  mode  in  which  self-intereet  thus 
operates  produces  an  effect  which  may  be  briefly  formulated 
by  saying  that  bad  money  drivei  out  good  money.  It  is 
often  now  called  "  Oresham's  law,"  from  a  former  master  of 
the  English  mint,'  who  observed  it.  The  illustrations  of 
its  working  are  numerous.  Under  its  action  the  gold  which 
was  overvalued  relatively  to  silver  in. England  in  1696 
became  the  main  English  coinage,  as  above  stated  And 
in  order  to  meet  the  want  of  silver  coins,  Sir  L  Newton 
advocated,  and  secured,  the  reduction  of  the  guinea  from 
21s^  6d.  to  218.  The  exportation  of  metallic  money  when 
an  over-issue  of  inconvertible  paper  takes  place  is  another 
case  of  the  theorem.  By  means  of  this  principle  we  can 
easily  explain  the  tendency  of '  currency  to  depredation,  for 
when  once,  either  by  wear  or  by  the  issue  of  inferior  coins, 
a  currency  has  become  debase<j^  no  reformation  is  possible 
unless  the  debased  coins  are  removed  from  circulation,  as 
otherwise  they  will  be  preferred  for  payments  by  dealers, 
and  will  not  be  melted  down  or  exported.  All  demands  for 
foreign  trade  will  be  met  f rdm  the  best  part  of  the  coinage. 
An  argument  in  favour  of  state  coinage  has  been  founded 
on  Gresham's  law.  It  is  argued  ^t  private  coinage 
would  lead  to  the  issue  of  depreciated  money.^  It  is, 
howevefi  overlooked  in  this  argument  that  the  action  of 
the  law  arises  from  the  fact  that  the  depredated  currency 
is  legal  tender ;  were  it  not  so,  coins  less  than  the  proper 
weight  would  be  at  once  rejected.  It  may  be  added  that 
Greek  monetary  history  bears  out  this  view.^ 

Having  disposed  of  these  elementary  questions,  the 
general  groups  into  which  all  currency  systems  fall  may  now 
be  stated.  The  simplest  form  of  currency  seems  to  be  that 
in  which  the  state  coins  ingots  of  different  metals,  and 
allows  them  to  circulate  freely,  without  any  ratio  being 
fixed.  This,  which  is  the  lowest  form  of  currency  proper,* 
has  arisen  in  many  countries  through  the  introduction  of 
coins  of  various  other  nations.  Turkey  is  a  European 
example.  Many  of  the  South  American  republic^  possess 
a  currency  of  this  description.  A  theoretical  form  of  this 
system  has  been  advocated  in  France.  It  is  proposed  to 
issue  coins  of  one,  two^  five,  and  ten  grammes  of  gold,  and 
to  allow  the  present  silver  coins  which  are  multiples  of  the 
gramme  to  circulate  along  wtth  them.  The  difficulties  of 
this  plan  are  so  obvious  that  these  is  no  likelihood  of  its 
being  adopted.     The  arguments  in  its  favour  are  of  little 


^  B.  Oiifen,  Btaayt  m  Finanee,  p.  808. 

'  The  JewUi  and  Lombard  merohanta  diaoharged  ihia  fanetion  Jn 
the  medlaTal  period  ;  Hanam,  Middle  Aget,  til  p.  869,  noU  L' 

*  Ariatophaoea  {Ran.  719-788)  appeara  to  raoogniae  thla  piiaolpltL 
Grota  (toL  iiL  116  note)  ham  mlannderatood  him,  and  aaenu  to  deny 
tlia  principle  stated. 

*  JeTona,  Mone^,  p.  82.  *  See  p.  726,  atove. 

*  In  liia  diacnaaion  of  tUa  anbjeot  Prof.  JeTona,  on  ifboae  ezoellent 
vork  mach  of  thia  aection  ia  baaed,  mentiona  onrreney  bj  velght  aa 
the  aimpleat  form,  bnft  it  ia  hardly  ooneot  to  regard  thia  u  a  oojrency 
jyatem  j  it  ia  rather  a  primitire  atagvb  oloeely  akin  to  barter. 


foro^  since  it  ^is  hardly  correct  to  contend  that  it  is  l» 
natural  system,  when  }t  has  never  been  willingly  adopted  byf 
any  country.  The  next  system  to  be-  noticed  is  that  of  » 
single  metal  being  fixed  as  legal  tender.  Thi9  in  early' 
times  is  the  really  natural  arrangement,  and  has  been 
widely  adopted.  It  is  needless  to  recapitulate  the  instances 
which  have  already  been  given  in  dealing  with /other 
matters.  There  is,  however,  a  difficulty  whidi  soon'arisw 
under  this  system.  If  the  metal  chosen  is  not  very 
valuable,  it  is  too  cumbrous  for  large  payments ;  if,  on  the 
other  hand,  it  possesses  a  high  value,  it  is  hii^  to  coin 
pieces  suitable  for  small  transactions.  Thus,  even  silver 
would  be  too  bulky  for  such  payments  as  frequently  occur. 
j£100  in  silver  at  its  present  vsJue  would  weigh  nearly  40 
Cb,  while  it  wo*^ld  be  impossible^  to  coin  gold  pieces  of 
the  value  of  a  penny  or  even  a  shiUing.  This  system  thus 
naturally  leads  to  the  use  of  other  metals  besides  the 
standard  one,  and  when  the  state  fixes  the  ratio  between 
these  metals  a  new  system  has  come  into  existence,  which 
has  been  called  the  multiple  ten  V  system.  In  it  the 
ratios  between  the  metak  are  fixed,  either  once  for  all,  or 
until  changed  by  state  authority.  This  system  was  in 
force  in  England  from  1257  (or  rather  lUi)  to  166i, 
the  ratio  between  gold  and  silver  bdng  fixed  from  time  to 
time  by  proclamation.  France,  too,  adopted  it  during  the 
Bevolution,-  the  ratio  of  15^  to  1  being  tiiat  fixed  between 
gold  and  silver.  The  fluctuation  of  currendes  arranged 
on  this  method,  owing  to  the  action  of  Gresham's  law,  has 
led  in  England  and  Germany  to  a  modified  system,  which 
seeks  to  combine  any  advantages  of  the  multiple  standard 
with  the  principle  of  the  single  standard.  By  this  method 
one  meteJ  is  fixed  as  the  prindpal  legal  tender,  while  the 
smaller  coins  are  made  of  a  less  valuable  material,  and 
circolated  at  a  nominal  value  somewhat  above  their  real 
one,  or,  in  other  words,  as  token  coins,  but  they  %re  only 
legal  tender  to  a  limited  amount  This  has  been. called 
the  eompoeite  legai  tender  system.' 

For  Ibrthttr  detaila  reference  msy  be  nude  to  Tables  IL  and  III., 
and  the  notM  appended.  Every  currency  ayatem  reqoixea  the  exist- 
ence of  8ab«idiarycoin%  and,  aa  stated  before^  thia  want  is  met  by  naing 
a  leaa  valuable  metal,  generallv  silver,  and  for  smaller  paymento 
copper  or  bronie.  But,  apart  from  the  question  of  the  mattfial  of 
the  smaller  coini^  it  ia  important  to  determine  the  beat  ratio  between 
them.  The  aimpleat  of  all  would  be  the  hinary.  In  it  each  coin 
would  be  the  half  of  the  next  higheat  one,  and  double  the  one  imme- 
diately below  it  Kothinjt  apparently,  ia  plainer  or  simpler  than 
thia  acale,  but  the  objection  to  it  ii  the  great,  number  of  coins  that 
woulcl  be  required,  fM  wall  aa  the  want  of  conformity  with  the 
general  arithmetical  aoale.  In  a  modified  form  it  doea  prevail  in 
many  ooontriea.  Thus  in  England  we  have  the  Mnity,  half-penny, 
VDilfarihing.  At  a  higher  stege  we  have  the  Jlorin,  8hil!in§,  six- 
penny piece,  and  thre^fenny  pieot,  and,  again,  the  eovereign,  Ao{A 
aovereign,  Jive-akilling  piece,*  and  ha^f -crown.  The  coinages  of  the 
Latin  and  Scandinavian  Uniona,  aa  also  thoae  of  Germany  and  the 
United  Statea,  have  aeveralJt>inar7  aeriea  in  their  coina.*  There  is, 
however,  no  completely  binary  ayatem  known.  The  old  Engliah 
acale  waa  partly  auodecimal,  and  the  arguments  in  favour  of  this 
arrangement  are  by  no  meana  weak.  At  preaent  the  ahilUng  is 
duodecimally  divided.  It  ia  urged  in  favour  of  this  acale  that  the 
main  divisions  of  time  (year  and  month,  day  and  hour,  are  duo- 
decimally related,  and  that  time  is  one  of  the  elements  in  all 
qneationa  of  value."  Another  argument  Ss  that  12  is  canable  of 
being  resolved  into  several  iaetora  (2  and  0,  S  and  4),  and  tiierefore 

'  TUa  ayatem  came  into  existence  in  England  accidentally,  through 
ailTer  being  oTerralaed  by  the  mint  legalationa,  but  ita  theoretical 
baaia  waa  giren  by  the  often-quoted.'Work  of  T/ord  LiTerpool,  Cdne 
offXe  Realm  (1805),  which  containa  eren  now  the  beat  explanation  of 
ita  prinoiplea. 

'  Thla  piece  ii  now  almoat  extinct 

*  For  inatanoe^  the  20-frano,  10-A«ne^  and  6-frano  pieoea,  and, 
again,  2-fran(^  1 -franc,  and  SO-oentime  pieces  in  France,  &o. ;  20-kroncr 
and  10-kroner  pieoea,  and  4-kroner,  2-kroner,  1 -krone,  60-Orek  and 
26-dre  pieoea  in  Denmark,  &c. ;  20-,  10-,  and  S-maik  pieoea,  and  2-mark, 
1-mark,  and  50-pfennige  pieces  in  Qermany  ;  while  the  United  Statea 
hare  eagle,  half-eagle,-  and  quarter-eagle,  and  also  dollar,  half-doIlar| 
and  qnarter-doUar. 
^  See  &  Lalng^  Jfotea  (ifa  TraveUer,  pp.  67-59. "  c3  "  '^ 
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•iwblas  a  large  series  jof  coins  to  be  formed.^  The  main  reason, 
liowevor,  for  the  adoption  of  a  dnodecimal  system  anpears  to  have; 
boon  the  preference  for  the  number  12  so  frequently  shown  by  early 
societies ;  thus,  among  the  Semitic  raoes,  the  Jews  were  organized 
in  12  tribes,  and  in  Italy  the  Etruscan  league  consisted  of  two 

Srouiw,' each  of  12  cities.  In  connexion  ninth  this  it  may  be  noted 
lat  a  dnodecimal  system  of  currency  prevailed  south  of  the  Apen- 
nines.  At  Rome  the  as  was  divided  into  12  uneim.  The  modem 
tendency,  however,  has  been  to  adopt  a  decimal  scale.  Thife  method 
of  notation,  which  is  found  very  widely  in  use  among  savage  tribes, 
is  undoubtedly  derived  from  the  ten  fingers  of  the  human  hand*. 
Though  the  has;  10  is  not  so  convenient  as  12,  it  is  firmly  established 
as  the  only  system  of  counting,  and  is  in  process  of  extension  to 
—^ — ———^— —  i 

1  #r.  R.  M'CaUooh  la  «n«if.  firit.,  art  "  Money."  voL  rv.  p.  iSl  (8th  e<L)r- 


tpeighing  and  measnring.*  For  the  purposes  of  currency  this  scale 
is  not  veiy  convenient,  aa  10  can  be  only  resolved  into  two  factors 
(2  and  6),  and  one  of  tiiese  is-  a  rather  high  Jiumber.  This  dis- 
advantage has  retarded  the  adoption  of  decimal  coinage,  and  is  the 
base  of  the  objections  made  to  it  It  has  been  contended  that  it  is 
unsuitable  for  small  purchases,  and  for  such  fractions  aa  one-third.* 
France  adopted  the  aecimsl  system  of  coinage  in  1799,  and  it  has 
now  extended  over  all  the  countriea  of  the  Latin  Union  (see  Table 
II.).  It  is  also  in  use  in  (jermany,  Denmark,  Sweden  and  Norway, 
the  Ketherlands,  and  FinUnd,  as  well  as  in  the  United  Statea.  But 
none  of  these  countries  has  a  decimal  coinage  pure  and  simple.     Ia- 


■  Tylor,  AmAntp^ton.  PP  Sll-Slt. 
^  Latns  and  M'Gallooh,  as  quoted 
iMlea  that  *'  the  deeimal  division  nc 


or  anywhere  ehw.** 


above.    The  former  unfeitnBatdjfre- 
ia  France 


decimal  division  never  will  oome  into  geneiml  nae.i 


Tablb  II.— The  Coinage  SiftUmt  o/  ConlinerUal  Surope,  e^ibiHng  the  gold  and  tUoer  coins,  their  weight,  fineneu,  remedy,,  and 
approximate  valve  in  English  and  United  States  money. 
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t  eonntrlea  eompodng  the  "Latin  Union"  (France,  Bclalnm, 
8«Tls,  and  Bpeh.  It  is  thns  Am  most  widaly-eztendod  syel 
I  popnlatiaB  nsiac  the  Lattn  syattm  has  tharefbre  bMn  Mti 


Italy, 


*  Inoonvertfble  paper  ennvnev. 
^^,,     ^  iTitem  iatrodnoed  in  1870,  in  plaee  of  system  of  ,1857 ;  S-gnlden  piece  equivalent  to  90  francs ;  snv«  not  fretfy  coined.    The  Xsria  Thenea  doDsr 
.  (98-0644  grammM,  |tha  One)  ia  coined  aa  eommerolal  money, 
on  iSm  daeTou?  ^  *"  *^  *^  ^  Beandlnavian  Union  (Denmark,  Sweden,  sad  Norway)  eame  Into  Itaree  1st  Janosry  1876.    It  Is  a  monometellio  gold  staadaM 

-1:7^*.  ^'''*<*  systam  of  F^aaee  eama  into  forea  6th  May  1709.    It  waa  astandad  to  tha  eonntrlaa  eomp 
BwltKrUnd)  bv  tha  ooavantlon  of  1865.  and  haa  ainea  been  adopted  by  Gieaoa,  RonmaBla,  Barvia,  and  Bpafa 

Baropa.  Aostria,  too,  haa  aatabtishad  aoma  oonnasion  with  It  by  lU  gold  eoiaaga.  Tha  pqnlatiaB  nsiag  tha  hkUn  ayatam  haa  thanfara  baen  aatimatad 
CJeumat  dm  tconomitUe,  April  1879)  at  148,000,000l  Tha  ayatam  la  theoretieaUy  adonbb  ataadard  ona,  with  a  ratio  of  154  to  1 ;  bat  tha  atatoa  eonpoalBg  tha 
Union  have  rmtrietad  tha  Qolaaga  of  aOvar  to  a  amaU  amoont,  thoa  pitMlaeing  what  la  eallad  tha  tela*  hoUtm,  or  "  Itanpiag  atandaid."  By  it  eoined  allvw  ia 
kept  abova  ita  markat  ralna.  The  unit  in  tha  dUDarent  atotoa  ia  oallad  by  diflbrant  namas :  la  Finaee,  Balglnm,  and  Buitaarlaad,  J^wm taA'cnUimt;  in  Italy. 
I(ym  and  «int$$imo\  inGraaoe,  draekau  and  bjvta ;  in  Boumania,  M  and  taai ;  in  Barvia,  dinar  and  para ;  in  l^>ain,pcMfoaiilefRiia<aM;  bot  in  a&  eaaee  the  valna 
is  tha  aame. 
4  The  snbstltntion  of  tha  aiork  fbr  the  older.  Aolar  came  into  foree  lat  Jaanaiy  1875.    The  Oemaa  eolnaga  law  la  modallad  on  the  Ba^lah  system,  bat  is 

*  ' eirenlatloB. 

allver  atandard  was  adoptad,  and  eontinned  tin  1S79,  the  unit  being  the  KImt  pUUgr,    1m 
.     .  11871    Tha  ratio  of  gold  to  sa?erU15-«»tol,  bat  practioally  the 


not  yat  eomplataly  aettlad,  owing  to  tha  hurge  qnantlty  of  ailvar  in  d 
6  Tba  Dutch  atandard  haa  bean  aeveral  timaa  chaiund.    In  1847  a 
Jnaa  1075  tha  fraa  oolnage  of  gold  waa  daoead,  the  nlver  eolnaga  having  bean  raatrictad 
Vlimoing  atandard  "axista     ■  _    _ 


Finland  has  a  deeimal.  system  rasamhUag  the 
other  eooatrfas  of  t^e  Ualoi  do  not. 
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^rmediato  coins  aro  introdaced,  «(f.,  in  France,  2-franc  and  6-franc 
ieces.  In  fact,  most  modem  currencies  are  a  combination  of  the 
ccimal  and  binary  Bystema,  ^^land*  alone  adhering  to  a  Qiodified 
aodeciroal  scale.  A  decimal  coinage  has  for  the  last  sixty  years 
een  proposed  for  England,  aivd  it  is  almost  certain  that  if  any  one 
:heroe  could  be  pointed  out  as  much  preferable  to -any  other  it 
onld  be  accepted.  As  it  is,  there  are  two  or  three  proposals,  each 
ommanding  some  support,  while  many  advocates  of  Uie  decimal 
f  stem  prefer  to  wait  tm  an  international  agreement  for  its  adoption 


can  be  obtained.  One  of  the  schemes  adranced  takes  the  i^rcseut 
farthing  as  its  base  ;  then  \0  farthings ^\  doit  (24<1.1 ;  10  <fo//»«l 
jloHn  (2s.  Id.) ;  10  florins ••^l  poutid  (20s.  lOd.).  .  The  advautagca 
of  this  plan  are :  (1)  that  the  smaller  coins  now  m  use  could  bo 
prcserTed  (the  penny  being  4  farthings)',  (2)  retail  prices,  which  are  for 
the  smaller  articles  estimated  in  pence,  need  not  be  altered,  (8)  nor 
need  thoee  which  affect  postage,  tolls,  and  mileage  charges.  Against 
these  may- bo  set  the  loss  of  the  unit  6f  ralue,  the  pound,  wluch 
should  be  raised  to  20s.  lOd.,  so  that  aU  accounts,  and  all  largo 


Tablx  III, — Curreneies  q(  ths  more  imporiani  non-Europsan  Stales. 
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*  InoonvcrUble  paper  euxrency. 
JUwutrkt.—Tb^  enrxeiieles  of  sitoh  of  the  non-Xaropean  States  as  were  capable  of  being  proMmted  in  tsbolar  form  have  been  given  ebore,  bat  a  brief  onUine  of 
he  currencies  of  leee^vsneed  eOnatrlM  where  a  eelUed  oolnan  does  not  preran  maj  be  here  edded.  The  syetems  of  the  varions  Enropean  oolonieo  in  America 
ire,  as  a  ruW  almnar  to  their  mother-eoantiiea.  Some  of  the  BagUsh  poaeeeeiona  aeqxdred  hj  eoaqneet  preeerve  their  original  correney.  In  Cavenne  the  pre- 
X«  volution  Freneli  money  is  retained.  In  Paraguay  and  Umgnay  a  much-depredated  paper  currency  circulates.  The  Central  American  states  reckon  In  dollara. 
rhe  Auetralian  eoloaiee  have  a  currency  Identleal  with  that  of  England ;  the  eame  enrreney  exists  in  South  Aftioa.  In  Mauritini  the  Indian  Byetem  has  been 
■tfcently  introdnoed.  The  various  Turkish  Tsaaal  states  possees  peculiar  eolnagee.  In  Egypt,  the  coins  of  various  European  aattons  form  the  chief  money.  The 
•Liintie  currencies  are  generally  compoeed  of  silrer.  Ceylon  has  the  Indian  rupees.  The  monev  of  Java  has  since  1877  been  aasimilated  to  the  latest  fonn  of  the 
Tatch  monetary  system.    In  China  the  eiuK  forms  the  unit,  and  is  made  of  eopper,  iron,  and  tin;  silTer  j^asses  by  weight— a  /arZ,  which  varies  trma  pbce  to 


Ceylon  has  the  Indian  rupees.    The'moneT 

the  unit,  and  is  made  of  eopper,  iron,  and        .... 
>lnce,  being  the' unit ;  while  the  sQrer  svom  is  the  usual  medfum  of  exchange^    like  other  Asiatic  enrrancles  do  not  require  particular  notice. 
1  There  is  no  currency  issued  in  Canada ;  English  and  American  coins  dronlata.    The  standard  is  gold  (£1  ■•84 -SOX    There  were  formerly  dUforsnt  methods  of 


r  passes  1 
s  do  not  1 


counting,  viz.,  English  steriing,  Hallfiuc  currency,  and  Canadian  sterling,  the  respective  ratioe  being  100: 180: 106. 
3  The  aecjmal  coinage  has  existed  in  Mexico  since  1867.    The  gold  ooins  are  practically  commercial  money,  and  command  a  pren 
s  The  dollar  was  introdaoed^n  17S6  as  the  unit    In  1794  the  ratio  of  gold  to  silver  was  fixed  at  1  to  15.    This  raloation  undenmted  gold,  eonsequently  silver 


reminm. 


^ ^ In  these  changes'gold  was  overrated,  and  silver  was  driven  out 

in  the  silver  eolna,  which  therefore  became  a  token-currency.    The  suspension  of  cash  p^rments 


wcame  the  standanL    In  1834  the  ratio  was  altered  to  1  to  16,  and  it  was  again  changed  in  1837. 

»f  circulation.    This  led,  in  18&S,  to  the  reduction  of  the  metal  in  the  silver  eolna,  which  therefore  became  a  token-currency.    The  suspension  of  cash  pnrmei 

,ook  place  in  1861.    In  1878  silver  was  demoneUsed,  and  pld  became  the  standard.    In  1S78  the  "  Bland  Bill "  was  passed,  making  the  silver  doUar  h  legal 


»f  circulation.    This  led,  in  18&S,  to  the  reduction  of  the  mel 

,ook  plaee  in  1861.    In  1878  silver  was  demonetised,  and  gol( _  . ^, 

«nder,  but  oonflnfng  its  coinage  to  the  executive,  and  fixing  the  amount  at  fh>m  t^o  to  four  million  dollars  per  month.    These  silver  dollars  have  not  got  into 
irculation.    The  United  SUtes  coin  a  trade  dollar  of  420  grs.  »7 -212  grammesX  to  compete  with  the  Mexican  dollar.  - 
4  The  Argentine  Confederation  professes  to  have  a  gold  sUndanL    The  old  South  American  onsa  weighed  87  gianuDSS,  wss  8T6*  Has,  and  worth  £8;  4b.  Od. 


s  The  Brazilian  system  is  a  depreciated  form  of  the  Portuguese. 

a  Chili  has  nominally  a  doable  valuation  at  1  to  16||.    Gold  coins  are  no  longer  straok. 


7  The  Colombian  States  have  the  Latin  Union  system,  with  a  ratio  of  1  to  154. 

e  When  Peru  ratnms  to  cash  payments  the  system  will  be  almost  identical  with  that  of  Colombia. 

•  British  India  has  a  single  silver  standard,  is  the  gold  eoins  are  only  commercial  money.    The  pries  of  the  rapee  Taxiss ;  geascslly  In  reosat  jresrs  It  has  iNeu 
K>K}ut  Is.  8d.  (»40  ccnteV 

-  lo  The  old  Japanese  ooinags  eonalsted  of  gold  cobangs  and  silver  Itsibns,  with  a  ratio  of  1  to  4.    The  system  was  reeast  fai  1871,  and  the  |irescnt  deelinal  enlnagn 
sdoptedf  the  xatio  h^Lug  1  to  16*17.    The  standard  is  now  prsetieally  saver.    In  1875  a  tiade  dollar  exaetlv  stmilsr  to  the  Amarirsn  tnde  dollar  was  bitnduoed. 
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jnc9  qaoUtioiu,  ironld  hart  to  be  altered,  vhile  the  new  unit  of  the 
farthing  would  not  be  aaeimilated  to  any  other  unit  This  plan  hae 
therefore  no  chance  of  acceptance.  Another  propoaal  tcarto  from 
the  preeent  pound  as  nnit.  It  is  to  be  diTided  into  10  Jtoritu  (2a. ), 
which  woold  contain  100  nils  (or  fartMnff^  redttoed  4  per  oont). 
A  new  coin,  10  mih  (2s.  id.),  would  probably  have  to  be  introduced. 
The  advantages  of  this  plan  are  :  (IJ  the  pound  would  be  preeerved, 
as  unit,  (2)  the/orin  and  ahiiUng  would  also  be  retained— the  latter « 
being  60  mils,  (3)  accounts  for  large  amounts  need  not  be  altered. 
The  objections  are  such  as  follow— (1)  the  copper  coins,  which 
ere  those  most  used  bv  the  poor,  would  all  be  changed,  thus  causing 
great  confusion,  (2)  all  charge«,ezpreBsed  in  pence  would  be  altered 
to*  the  loss  of  one  of  the  parties.  Still,  thu  scheme  is  much  to  be 
preferred  to  the  one  first  mentioned.  A  third  plan  Is  baseC  on  the 
ttct  that  8s.  In  English  money  ia  only  )d.  more  than  10  francs. 
Having  regard  to  th»  link  between  the  English  and  French  systems, 
it  is  proposed  to  coin  a  lO-franc  piece  in  cold  to  serve  as  a  token 
for  8s.  If  the  penny  were  then  reduced  by  4  per  cent  this  piece 
would  oontein  100  ponoe^  and,  by  coining  a  tnno  or  tenpenny  piece 
in  silver,  a  perfect  decimal  currency  would  be  obUined.  This 
arrangement  would  involve  the  abolition  of  the  mmiMf  as  well  as  of 
most  of  the  preeent  English  coins.  In  fact,  it  is  as  yet  premature 
to  expect  a  system  which  will  be  international  as  well  as  decimal, 
and  the  most  that  can  be  hoped  for  is  some  progress  towards  that 
ultimate  tfnd.  All  that  can  be  said  at  present  is  that  all  achsmea 
for  the  introduction  of  the  decimal  aystom  should  be  considered  with 
regard  to  their  tendency  to  help  towards  the  .assimilation  of  the 
English  system  to  other  currencies.  The  problem  of  international 
money  has  during  the  last  twenty  Tears  acquired  Ihuch  prominence. 
In  previous  historic  periods  the  idea  was  partially  realued.  Thus 
the  drachme  was  an  international  Hellenio  coin,  though  it  had 
hroe  different  values.^  Under  the  Roman  hegemony  and  the 
succeeding  empire  the  denarius  became  the  coin  of  the  west,  the 
drachms  that  of  the  east.*  The  next  currency  which  can  be  called 
international  was  the  frequently-mentioned  Carlovinsian  system. 
The  growth  of  the  different  European  nationalities,  and  their  freouent 
wars,  prevented  any  common  coinage  system  bein^^  adopted  by  tnem. 
Each  state  debased  ite  own  coin  at  different  tunes,  so  that  any 
original  resemblances  disappeared.  Ths  question  of  unification  of 
the  varioiu  monetary  svstoms  was  thua  left  open  for  the  preeent 
century,  when  increased  facilities  for  interoourse  have  led  to  more 
complex  international  relatione.  An  association  for  promoting  unity 
In  weighte,  measurea,  and  coins  was  founded  in  Paris  in  1855,  and 
active^  advocated  ite  nrinciplea.  In  pursuance  of  this  object  a 
seriee  of  conferences  and  congresses  were  held  on  the  subject,  the 
first  of  thou  in  1860.  The  congress  of  1863  was  held  at  Berlin,  and 
adopted  a  series  of  important  resolutions.  Ite  report  advocatea  the 
superior  convenience  of  a  gold  system  with  a  subsidianr  coinage  of 
silver  ;  the  millesimal  scale  of  900  as  to  fineness  of  the  higher  coins 
was  also  approved  of,  as  well  aa  the  definition  of  the  weighte  of  coina 
on  the  metnc  system.  The  first  practical  outcome  of  the  movement 
was  in  the  monetarr  coifrention  of  1865,  which  founded  the  so- 
called  Latin  Union,  by  which  France,  Belgium,  Italy,  and  Switzer- 
land became  a  single  monetary  region,  with  the  franc  or  lira  as  unit 
The  subsequent  accessions  to  the  Union  are  given  in  the  note  to  the 
French  coinage  system  (Table  II.).  In  1867  a  monetary  conference 
was  held  at  the  same  time  as  the  Exhibition  of  that  year,  when  the 
idea  of  a  universal  coinage  waa  advocated,  and  three  leading  principles 
were  laid  down  f»  neceesary  to  that  ieiRilt,-Tis. — (1)  the  universal 
adoption  of  a  single  gold  stendard,  (2)  ths  general  use  of  .the  decimal 
scale  for  this  comi&ge,  (8)  that  all  coinaffea  ahould  be  co-ordinated 
with  the  French  system.*  Owing  to  uie  aocidenta  of  historical 
development,  eertem  pointo  of  connexion  .existed  between  the  lead- 
ing Euro{>oan  systems.  Thus,  the  franc  being  reoarded  as  a  unit, 
the  Austrian  florin  was  as  2*47,  the  American  gola  dollar  aa  6*18, 
and  the  English  ^wund  aa  25  "22.  Very  slight  Sianges  would  bring 
these  coins  into  a  series  of  1 :  2^  :  5  :  26,  and  it  was  propoaed  bv  the 
con^e^  of  1808  that,  when  thus  modified,  thej  shoula  liave  inter- 
national currency  in  all  countries  where  any  of  the  four  unite  pre- 
vailed. All  outside  nationa  were  recommended  to  select  whichever 
of  these  unite  they  preferred.  The  subsequent  monetary  changes 
in  the  various  European  eysteos  have,  however,  ended  rather  in 
the  formation  of  international  systems  without  any  tendency  towarda 
the  estoblishmont  of  a  universal  one.  Thna,  of  tne  three  principles 
laid  down  by  the  conference  of  1867,  two  only  have  been  adopted 
in  recent  currency  reforms.  On  the  creation  of  a  united  Germany 
after  thf  Jranoo-German  war  of  1870-1871,  it  waa  the  aim  of  the 
rulera  of  ^hat  country  f6  develop  as  much  aa  possible  aU  outward 
exoressions  of  that  unitv,  and,  in  aooordance  wiUutiiat  conception, 
a  (German  eufrenoy  was  devised  which  was  monometallic  uid  decimal 
(see 'Table  II.),  but  which  was  not  easv  to  assimilate  to  the  French 
system,  thus  reiecting  the  third  principle  laid  down  bv-tiie  Paris 
conference,   and  xendering  future  progrees  more  difficult     The 

>  The  AtUe,  Eabole,  aaijEslaetaa ;  see  Smith.  DUt.  Or.  and  Kowi.  Jul.,  a  v. 
''Dtsohme." 


Souidinavian  Union  proceeded  on  very  much  th^  same  lines  as  the 
German  reform,  and  was,  in  fact,  mainly  caused  by  it  The  Dutch 
Government,  under  the  preseuro  of  ciroumstencea,  have  abandoned 
the  silver  standard  and  coined  some  gold,  but  their  position  is  still 
undecided.  The  Austrian  Government  have  made  a  slight  step  hj 
issuing  as  rold  coins  8-  and  4-gulden  piooea,  which  are  the  same  as 
the  20-  ana  1 0-fhuio  coinsL  In  one  part  of  the  Russian  dominions, 
Finland,  the  French  system  has  boon  Introduced,  the  new  mark 
being  eiiuivalent  to  the  f^na  The  main  Bussian  system  has  not 
been  changed,  nor  have  any  alterations  been  made  by  England, 
Turkey,  or  Portugal^  The  question  of  universal  coinage  has 
become  implicated  with  the  question  of  the  proper  standara,  and 
the  strong  ground  token  up  in  1867  has  certeinlv  to  some  extent 
been  abandoned.  It  may,  nowevor,  be  considered  that  the  present 
systems  of  coinage  are  capable  of  boin^  assimilated.  A  compariaon 
of  the  amount  of  pure  metel  in  English,  French,  German,  United 
Stetes,  and  even  Japanese  coin  shows  how  small  is  the  difference.' 
An  ingenious  proposal  was  made  in  1868  to  the  Engliah  commiasion 
on  the  question,  by  which  the  sovereign  would  be  made  identical 
with  the  French  25-franc  piece  (if  that  were  coined\  It  waa  baaed 
on  the  fact  that  the  sovereign  conteined  only  about  1  graia  more 
of  gold  than  the  amotmt  in  25  franco  It  waa  propoeed  to  deduc. 
thia  amall  amount  from  the  bullion  brought  for  coinage  aa  sei^ior- 
age,  so  that  no  change  need  be  made.  The  advocatee  of  this  scneme 
contended  that  pricea  would  not  be  affected  by  the  alteration.  This 
reasoning  did  not  commend  itself  to  the  commission.  They  accepted 
the  view  put  forward  bv  Kewmarch,  who  aivned  that  all  eon- 
tracto  wouldliave  to  be  altered  to  allow  for  the  depreciatioa  canaed 
by  the  change,  and  thia  position  seems  impre^:nable,  ao  long  as 
metallic  currency  alone  is  considered.  Another  ingenious  plan  was 
that  of  Bagehot  to  assimilate  the  English  and  American  systoma,  as 
a  step  towards  a  wider  change.*  At  the  present  moment  the  nreat 
monetary  systems  of  (1)  France  and  her  allies,  (2)  England  and  the 
larger  part  of  her  colonies,  and  (3)  the  United  SUtee  are  so  firmlv 
eeteblishod  in  their  several  countries,  and  the  advantagea  of  each 
system  are  so  eaual,  that  it  is  hard  to  see  which  is  to  give  way. 
Tbe  wide  area  of  the  Latin  Union,  and  the  perfect  decimal  division 
of  ite  coinrge,  are  argumente  in  favour,  of  the  franc ;  the  greater 
value  of  the  pound,  and  the  immense  extent  of  the  En^lkh 
coloniee  and  English  trade,  are  in  favour  of  the  British  nnit  of 
value ;  while  the  dollar,  from  ite  convenient  sixe  and  the  prospect 
of  the  future  nowth  of  the  United  Stetes,  has  claima  to  be  con- 
sidered in  the  discussion.  The  moat  probable  conclusion,  however, 
seema  to  be  that  the  future  nnit  will  not  be  any  of  these  coina,  bot 
the  result  of  a  compromise,  which  will  lead  to  a  new  system  being 
eetebUahed.  The  difitcultioa  which  arise  when  universal  coina^ 
schemee  are  brought  forward  ou^ht  not  to  conceal  from  us  the  solid 
sdvanteges  which  such  an  institution  would  confer  on  the  world. 
The  argumente  urged  in  ite  favour  are  varioua,  and  are  regarded  as 
being  ot  dlfferenr  relative  importence  by  their  advocates.  They 
may,  however,  all  be  steted  ss  foUowc  (1)  Increaaed  facQlty  of 
travelling.  Though  there  is  a  tendency  to  nnder-cstimato  thia 
element  of  the  question,  it  seems  impossible  to  doubt  thst  the 
savins  of  trouble  to  travellers  by  any  universal  coinage  ayatem 
wonla  be  verv  great  The  abolition  even  of  the  local  currencies  of 
Germany  ana  Italy,  and  their  replacement  by  uniform  national 
system^  haa  been  a  great  boon  to  tourists,  but  an  arran^ment 
which  would  obviate  the  neceasity  for  procuring  any  different 
money  whatever  would  be  a  still  greater  advance.  In  the  intoreste 
of  peace,  which  is  greatly  promoted  by  extended  international 
communication,  it  is  very  desirable  to  remove  any  obetacle  which 
retards  increaaed  intercourse  among  persons  of  different  countries, 
(2)  Greater  ease  in  a^jnating  ths  foreign  exchangee.  This  arsument 
has  been  sometimes  puahd  too  far.  It  haa  been  apparenUr  held 
that,  were  a  universal  currency  adopted,  the  problema  of  the  foreign 
exchangee  would  no  longer  exist  There  are^  however,  other  fiaetofs 
in  the  queetion,  namely,  those  of  time  sjfid  place,  which  could  not  be 
eliminated  by  the  adoption  of  a  single  coinage  system.'  Still,  the 
removal  of  even  one  complicating  element  would  simpli^  exchange 
dealings.  The  question  of  mint  pars  would  no  longer  arias,  and 
the  specie  pointe  would  be  stoted  more  simply.  The  friction  which 
sometimes  srises  from  the  neceesity  of  recoinmg  the  exported  gold 
would  also  be  removed,  and  the  profite  of  thoee  dealers  who  gain  by 
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thnr  fpeeul  knowloilgo  troiild  bo  wired,  to  ordinirj  tndeK  (8) 
The  impromntnt  of  the  cnrroncies  of  hadnrird  etatea.  Manj 
coantrioe  ftiO  pooieas  thoeo  tiisod  coirenciee  which  were  once  com- 
mon all  orer  Europe,  acd  mnch  confurion  oonaeqnently  ariaea.  The 
eommoreial  eoina  hare  been  introdaced  for  international  circulation,* 
and  a  nnirertal  corrency  would  poform  their  ftinction  more  eatia- 
ibctorily.  (4)  Greater  facility  in  comparing  prioe-lista,  Ice  Thia 
•drantage,  which  ia  reeeired  for  the  laat,  haa  been  regajrded  by 
competent  jadgea  aa  tha.  greateat*  It  haa  a  practical  and  a  theo- 
reti(»l  intereat :  the  former,  ainoe  trade  with  foreign  coontriea  would 
be  rendered  easier  and  safer ;  the  latter,  ainoe  atatistical  inquiriea 
would  be  reiy  mnch  facilitated.  At  proient,  it  is  quite  impoaaible 
for  an.oxdinazy  trader  to  understand  a  set  of  foreign  price-lists,  each 
Xwrbaps  expreaaed  in  terms  of  a  different  currencyfrom  the  others, — 
a  difnculty  which  is  enhanced  by  the  rariationB  of  gold  and  direr 
valuea,  not  to  add  the  case  of  an  hiconrertible  p^P^r  currency.  The 
existenoo  of  a  common  monetary  language  womaremoye  these  diffi* 
cnltiee,  and  the  premium  on  gold  could  be  allowed  for  in  the  case 
of  depredated  paper.  A  much  wider  deyelopment  of  smaller  trading 
transactions  would  become  poesible,  and  would  add  to  the  world's 
wealth.  Nor  would  the  greater  ease  of  statiatical  inquiry  be  unim- 
portant ;  the  rates  of  wages  in  different  countriea,  and  the  profits 
on  different  transactions,  would  be  readUy  compared,  and  the  moye- 
menta  of  labour  and  capital  to  the  most  adyantageous  p61nts 
rendered  more  rapid.  Against  thesiB  great  gains  can  be  set  only  a 
certain  and  a  possible  disadyantage — namely,  the  loss  and  trouolo 
iuTolred  in  change,  which  would,  of  course,  for  the  time  be  con- 
aidetable,  but  womd  soon  be  oyer,  and  the  chance  that  some  states 
miffht  issue  a  depreciated  currency,  which  would  exfMl  the  other 
ana  better  coins.  In  the  case  of  a  nniyersal  coinage  this  case  woald 
hardly  arise,  since  there  would  be  no  field  of  employment  for  the 
purer  coins,  and  th  y  would  consequently  remain  in  circulation, 
out  the  whole  currency  would  become  depreciated.  Proper  mint 
regnlationa,  howeyer,  would  obyiato  this  dandier,  and  could  surely 
be  deyised.  It  mAy  be  said  that  the  principal  hindrance  to  one 
coinage  syatem  for  all  ciyilized  states  is  the  as  yet  unsettled  ques- 
tion of  the  standard  to  be  employed.  Till  the  debate  on  this 
problem  ia  closed  it  is  yain  to  expect'  monetary  unification.  The 
establishment  of  a  nniyersal  system  based  on  gold  seemed  quite 
feasible  to  the  conference  of  1867,  but  doubtful  to  that  of  1878^  while 
a  double  standard  was  the  proposal  diacossed  in  1881. 

9.  ConsideratioM  bn  the  Qtteations  ariting  from  (he  Cor^ 
fiid  of  Standards, — In  the  preceding  section  the  YariouB 
possible  monetary  systems  were  set  forth,  bat  no  discussion 
was  entered  into  with  respect  to  their  comparatire  merits. 
Only  three  of  these  systems  need  be  here  examined,  namely, 
the  tingU  standard  system,  the  fnultipU  standard  system, 
and,  lastly,  the  compotiie  system.  Nor  even  is  there  any 
need  for  examining  the  yarious  possible  single  .or  multiple 
standards.  The  single  silyer  standard  is  the  only  one  of 
the  former,  as  the  double  gold  and  silver  standard  is  the 
only  one  of  the  latter,  which  need  be  taken  into  account. 
It  is  true,  historical  inqtdry  has  shown  that  the  problem  of 
the  proper  proportion  between  two  different  metals  when 
used  together  presented  itself  to  the  Chinese  with  regard 
to  their  iron  an4  copper  coinages ;  but  the  course  of  mone- 
tary evolution,  as  discussed  in  section  3,  has  resulted  in  the 
rejection  of  the  less  valuable  metals  and  in  confining  the 
material  of  the  principal^  coins  to  silver  and  gold.  The  use 
of  silver  as  a  prindpal  coinage  was,  as  we  have  seen,  widely 
diffused.  The  Hellenic  coins  were  composed  of  that  metal, 
gold  being  afterwards  introduced  as  a  variable  commercial 
money;  and  copper  was  brought  in  still  later  as  a  toke!n 
ciurency.  Though  copper  preceded  silver  as  money  in 
Rome,  the  latter,  soon  after  ito  introduction,  suoceedeid  in' 
displacing  it,  the  ratio  first  fi^ed  being  1  to  250.  A  regular 
gold  coinage  did  not  exist  jat  Rome  till  the  empire,  but 
gold  in  bars  passed,  the  legal  ratio  being  1  to  11*91.  Still 
the  qitestions  connected  with' the  use  of  a  double  standard 
do  not  seem  to  havd  arisen.^  The  various  European  mon- 
archies had  silver  as  their  principal  money  (see  p.  726  <^., 
above),  gold  where  it  was  used  being,  as  in  Greece,  a 

1  The  principal  .of  these  are — ^the  Austrian  Maria  Theresa  dollar, 
the  Mexican  dollar,  and  the  United  SUtes  trade  dollar,  which  is  74 
grs.  heayier  than  the  national  coin  of  the  same  name.  See  also  Tables 
II.  and  III. 

.  >  £,g.,  Bagehot  and  Prof.  Jeyons.  ^  The  former  dwells  on  me  com- 
mercul  sspeet ;  the  latter  naturally  places  the  sdontifio  side  first. 

^Ste  Mommseni  Hist.  b/Rome,  ii.  p.  382  and  iv.  p.  553. 


commercial  money.  The  advance  of  gold  to  a  position 
parallei  to  silver  was  commenced  in  the  1 3th  and  continued 
in  the  14th  century,  the  method  of  regulating  the  mixed 
gold  and  silver  currencies  being  by  proclamation,  which 
fixed  the  varying  ratios  from  time  to  time.  In  England 
this  course  was  followed  from  the  first  introduction  of 
gold  coins  (1257)  to  1663.«  From  1663  to  1717  silver 
was  the  standard,  and  the  gold  coins  passed  at  their  mar- 
ket value.  As  the  silver  coins  were  very  much  debased, 
the  gold  guinea  sometimes  was  deemed  equivalent  to  30s. 
After  the  recoinage  of  1696  the  guinea  passed  at  21s.  6d. 
At  this  ratio  silver  was  underrated,  and  was  accordingly 
exported  to  Continental  Europe  and  to  India.  The  loss  of 
the  silver  coins  aroused  the  public  attention,  and  the  matter 
was  submitted  to  Sir  L  Newton,  whose  answer  was  given 
in  his  Third  RepruenUOion,  He  proposed  to  reduce  the 
guinea  from  21s.  6d.  to  21s.  as  an  -experimental  measure.^ 
The  proper  reduction  for  the  object  in  view  would  have 
been  to  208.  8d.  The  silver  dndn,  therefore,  continued, 
and  England  came  to  have  a  gold  currency.  An  opposite 
arrangement  gave  France  a  silver  coinage.  The  recent 
facto  of  French  monetary  history,  as  well  as  those  of  the 
United  States,  illustrate  tiie  same  condition  of  affairs.  The 
difficulty  of  constituting  a  double  standard  system  on  a 
secure  basis  is  thus  made  clear,  so  far  at  least  as  regards  a 
single  country.'  For  the  continuance  of  the  two  metals  in 
the  currency  depends  on  the  market  ratio  and  the  legal 
ratio  between  gold  and  silver  being  the  same.  The  slightest 
examination  of  the  history  of  these  metals  will  show  how 
variable  they  have  been.  Without  accepting  the  estimates 
which  regard  silver  as  being  more  valuable  than  gold,*  the 
well-attested  variations  of  the  precious  metals  have  been 
very  considerable.  Thus,  Herodotus  estimates  the  ratio  as 
1  to  13,  Plato  I  to  12,  Menander  1  to  10,  and  in  Desar's 
time  the  ratio  was  1  to  9.^  Table  I.  contains  the  varia- 
tions since  the  discovery  of  America.  In  the  14th  century 
the  value  of  gold  rose  remarkably,  and  the  gradual  move- 
ment has  ever  since  been  tQwards  an  appreciation  of  gold 
relatively  to  silver.  Another  pointy  previously  noticed,  is 
the  tendency,  as  wealth  increases^  to  adopt  a  more  valuable 
form  of  currency.  Greece,  Bome^  and  England  all  afford 
illustrations  of  this  movement  The  experience  of  the  evils 
of  a  mixed  currency  led  the  earlier  writers  on  coinage  in 
England  to  regard  a  single  standard  system  as  the  best,  and 
silver  as  the  most  suitable  metal  for  the  standard.  Locke, 
Petty,  and  Hanjs'  all  advocated  this  viei^.  The  earlier 
Italian  writers  proposed  to  combine  gold  and  silver  at  a 
ratio  of  1  to  12,  which  they  conceived  to  be  the  actual  pro- 
■portion.  The  theory  of  a  composite  system  was,  as  before 
mentioned,  first  given  by  Lord  Liverpool*    This  method 


^  The  various  changes  made  can  he  estimated  from  the  Tables  given 
in  James's  Etaayt  on  Monejft  Ac.  ;  see  also  Eney.  BriL,  8th  ed.,  article 
"Honey.**  A  careOU  statement  will  be  found  Ha  Lord  LlTexpool's 
work,  ch.  zi. 

'  Newton's  report  will  be  found  in  SeUet  Tracts  on  Monsy,  edited 
by  J.  R.  M'Culloch  for  the  Political  Economy  Club  (1866).  One 
passage  is  worth  quoting.  "  The  demand  for  exportation  arises  from 
the  higher  price  ot  sQyer  in  other  places  than  in  England  in  popor- 
tion  to  gold,  .  .  .  and  may  therefore  be  diminished  by  lowering  the 
value  of  gold  in  proportion  to  direr.  If  gold  in  England,  or  sUTer  .in 
East  IndL,  could  be  brought  down  so  low  as  to'  bear  the  same  propor- 
tion to  one  another  in  botii  places,  there  would  be  hers.no  greater 
demand  for  saver  than  for  gold  to  be  exported  to  India.  And  if  gold 
were  lowered  only  so  as  to  hare  the  same  proportion  to  the  silyer 
money  in  Englsnd  which  it  hath  to  silver  in  the  rsst  of  Europe, 
there  would  be  no  Umptaixon  to  export  tUvsr  ^raiMsr  than  gold  to  any 
othsrparf  of  Europe'^ (p.  877). '  The  italics  are^in  the  original  pass- 
ag^  whkh  has  been  mi^ch  discussed  in  recent  controversies. 

•  Dal  Mar,  Hut.  ^  the  Preeioue  MeUde,  p.  S21.  According  to 
this  writer,  tiie  variation  has  been  200  degrees— t.e.,  i^on  sflver  b«ing 
10  times  as  valuable  aa  gold,  gold  haa  oome  to  br  20  times  mora 
valuable  than  silver. 

T  See  Smith,  Dui.  </ Jut,  s.  V,  "  Argentnm."/^^  ^  ^  ^ 
..   ^  ^jlbQi\\i.1ZX..  Digitized  by  ^ 
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of .  regulating  the  metallic  currency  was  established  in 
England,  as  it  were,  accidentally,  and  deliberately  adopted 
only,  in  1816.  The  practical  good  results  which  followed 
made  all  English  economists  of  that  period  warm  advo- 
cates of  the  composite-  system.  Thus,  M*Culloch  and 
Tooke  agree  in  supporting  the  English  system,  as  also  does 
J.  S.  Mill.i  On  the .' Continent  the  weight  of  authority 
was  more  divided,  and  the  existence  of  the  French  bi- 
metallic system  gave  support  to  the  advocates  of  a  double 
standard.  The  result  of  the  gold  discoveries  in  Australia 
and  California  was  to  greatly  increase  the  supply,  of  -  that 
metal,  and,  under  the 'action  of  Gresham's  law,  to  change 
the  French  currency  from  silver  to  gold,  while  Holland,  to 
avoid  the  evils  which  were  anticipated  from  the  reduced 
value  of  that  metal,  adopted  silver  as  the  standard.  The 
movements  in  favour  of  a  universal  currency  described 
above,  combined  with  the  course  of  events,  brought  the 
standard  question  into  greater  prominence..  The  proposal 
of  the  Paris  conference  of  1867  for  a  single  gold  standard, 
and  a  universal  coinage  on  that  basis,  raised  the  question, 
to  great  prominence.  Wolowski  and  Courcelle  Seneuil 
strongly  opposed  the  Irecommendation,  the  former  predict- 
ing that  a  disastrous  Appreciation  of  gold  would  follow. 
This  view  seems  borne  out*  by  the  result,  for,  although  a 
universal  coinage  was  not  created,  yet  Germany  and  the 
Scandinavian  Union  both  changed  from  a  silver  to  a  gold- 
standard, 'irhile  Holland  and  the  United  States  both  made 
movements  in  the  same  direction  by  demonetizing  silver 
and  making  preparations  for*  adopting  gold.  The  Latin 
Union  at  the  same  time  restricted  their  silver  coinage^ which 
had  nearly -the  same  effect  as  the  Adoption  of  a  gold  stand- 
ard* The  result  of  these  extensive  changes  was  to  cause 
much  confusion.  The  more  ardent  advocates  of  a  double 
standard,  too,  attributed  most  of  the  continued  trade  de- 
pression to  this  cause.  The  altered  condition  of  opinion  on 
the^  question  was.  seen  at  the  monetary  conference  held  at 
Paris  in  1878,  where  the  universal  demonetization  of  silver 
was  considered  to  be  dangerous.  The  **  Bland  Act "  of  the 
Ui^ted  States,  which  theoretically  decreed  the  double 
standard  (1878),  was  another  instance  of  reaction.  The 
great  depreciation  of  silver,  which  resulted  mainly  from  its 
having  ceased  to  be  money  over  a  large  part  of  the  civilized 
werld,  severely  affected  the  Indian  finances,'  and  thus  the 
advocates  of  a  double  standard  were  able  to  command  some 
attention  in  England.  The  conference  held  in  Paris  in 
1881  reflected  th^e  changed  views.  The  supporter^  of 
the  double  standard  took  the. initiative  and  proposed  4 
treaty  based  on  the  double  standard  at  a  fixed  ratio,  but 
no  conclusion  was  arrived  at — England,  (Germany,  and  the 
Scandinavian  Union  upholding  the  gold  standard. 

Such,  in  hrief,  has  been  tiie  recent  hiatory  of  the  ■tahdard  question, 
and  it  now  becomes  desirable  to  examine  more  closely  the  conflicting 
arguments  in  the  varions  shapes  they  have  taken.  The  older  English 
Jidrocates  of  the  gold  standard  have  found  their  best  representatives  • 
hi  Lord  LiTerpool  and  Tooke.  The  former  of.  these  adopted  the 
argument  used  by  Petty,  Locke,  and  Harris,'  that  only  one  metal 
ean  bo  the  standard  of  value  at  a  given  time,  but  he  held  that  the 
sdvance  of  England  in  wealth  rendered  gold  a  more  suitable  material 
than  silver  for  the  principal  money.  He  added  that  by  law  the 
power  lay  in  the  sovereign  to  settle  the  standard;  and,  as  a  matter 
of  fact,  he  contended  that  gold  was  actually  at  that  time  (1805)  -the 
Engli^  standard  in  common  estimation.     Those  arguments  were 

*  Lord  Ashburton  was  the  only  person  of  influence  who  advocated 
fhe  doable  standard.. 

*  The  amounts  decreed  to  be  oofned  each  year  were  as  follolta  : — 

Fn. 
1874b120,0OO,00O 
1876b16O,0OO»00O 
1876«120,000,000 
1877=  65,000,000 
1878a     9,000,000 \    »     T*,       , 

i87»=  20,000,000/  '«i»»y«"y. 

»86e,f0raftindIttnMBlaB,  W.  Bsgehot,  i)4y»»c*rtfcii^/^aBw-.        I 


supported  by  a  mass  of  historical  examples.^  Tooke,  who  dealt  wifli 
the  subject  in  his  History  of  Prieei^  severely  criticizes  the'  double 
standard.  •  He  points  out  that  it  would  be  impossible  to  keep  both 
metals  in  circulation,  and  that  it  would  be  the  inferior  one  which 
would  remain.  H  e  also  indicates  a  more  refined  objection,  namely,  the 
difficulty  of  constituting  a  bank  reserve  under  the  double  standard. 
Thus,  if  silver  were  the  more  valuable,  and  the  reserve  consisted 
mainly  of  it,  there  would  be  an  inducement  to  make  a  niii  on  the 
reserve,  so  as  to  drain  out  the  small  quantity  of  gold*and  then  set 
the  more  valuable  silver.*  The  silver  standard  was  preferred  by 
Ricardo,  who  fully  accented  the  arguments  against  the  douUts 
standard  as'  conclusive  ;  nis  view  was,  that  silver  was  steadier  ia 
value  thhn  gold;  and  was  the  standard  money  in  other  countriea, 
while  the  objection  to  it  on  account  of  its  greater  bulk  was,  he 
thought,  obviated  by  the  use  of  paper  money  for  circulation.*  J 
S.  Mill  pronounces' no  opinion  ss  to  the  comparative  merits  of  gold 
and  silver,  but  ho  objects  to  the  double  standard  on  the  usail 
ground  that  the  cheaper  metal  is  the  only  one  used  in  payments, 
and  that  ^erefore.  the  fluctuations  are  more  frequent  under  a  double 
standard  rigime.  The  advocates  of  the  concurrent  use  of  the  tvo 
metals,  prominent  among  whom  were  Wolowski  on  the  Continent 
and  Sevd  in  England,  contended  that  these  objections  were  ill- 
foundeo,  for  (1)  the  double  standard,  though  it  produced  (».&, 
admitting  the  assumption  of  their  opponents)  more  frequent  fluctua- 
tions, stiU  did  not  vary  so  widely  from  the  mean,  since  in  each  case 
it  was  the  cheaper  metal  which  determined  the  value,'  and  (2)  the 
action  of  Gresham's  law  would  produce  a  compensatory  action. 
Thus,  if  silver  be  undervalued  in  a  double-standard  system,  a  dnin 
sets  in  to  other  countries  where  it  is  more  valuable.  The  quantity 
of  silver  is  thus  reduced  and  its  value  raised,  wh  ile  gold  is  imported, 
its  quantity  increased,  and  its  value  lowered.  Were  gold  ti^e  under- 
valued metal,  the  converse  process  would  take  place.  The  sound- 
ness of  this  position  is  illustnited  by  the  case  of  tHe  great  tranafomsr 
tion  of  the  French  currency  (1849-1860).  During  the  rapid  incressi 
of  the  gold  supplies  the  value  of  silver  only  rose  about  S  per  cent ; 
in  fact  the  depreciation  was  spread  over  the  two  metals,'  anid  sot 
confined  to  gold."  In  addition  to  -the  above  arguments,  it  wai 
urged  by  Wolowski  that  any  attempts  to  establish  a  univenal  geld 
standard  as  contemplated  by  the  Paris  conference  of  1867  wooM 
cause'  a  f;reat  appreciation  of  gold,  which  would  be  disastrous  to 
commercial  interests,  while.silver  would  lose  most  of  its  value.  The 
services  which  the  double-standard  countries  rendered  by  acting  ts 
intermediaries  between  gold  and  silver  standard  countries  vas  sbo 
dwelt  on,  the  ease  with  which  the  mass  of  silver  needed  for  exporta- 
tion to  the  East  was  supplied  from  Fmnc^  during  the  yoara  1S5S-56 
being  an  instance  in  point.  The  monetary  difficulties,  as  indicated 
above,  which  followed  the  adoption  of  gold  by  Germany  and  tbc 
Scand^avian  Union,  as  well  as  the  embarrassment  of  the  Indian 
Government,  from  the  resulting  depreciation  of  silrer,  revived  the 
double-standard  advocates.  Cemuschi  and  De  Laveleye  cane 
forward  as  supporters  of  what  the  former  called  bimetalltmi,  that  is 
to  say,  the  establishment  of  a  universal,  or  at  all  events  a  large 
international,  currency,  baaed  on  the  concurrent  circulation  of  the 
two  metals  gold  and  silver  at  a  fixed  ratio.  This  plan  has  gained 
mau]^  supporters,  though  the  tendency  among  English  eoonomt»ti 
was  at  first  to  decline  even  to  consider  it ;  and  not  even  yet  does 
the  question  appear  to  have  received  that  careful  examination  by 
monometallists  which  would  be  desirable.* 

The  bimetallists  start  with  a  discussion  as  to  the  causes  whirfa 
determine  the  value  of  money.  They  point  out  that  there  are  two 
extreme,  theories :  one  that  the  value  of  money  depends  on  the  will 
oC  the  sovereign  (the  Jht  theory) ;  the  other  that  the  ralue  ol 
money  is  entirely  Independent  of  state  <*ontrol,  and  determined  bv 
economic  conditions  (the  free  trade  theory).  Neither  of  these  u 
accepted  bv  the  bimetallists.  -They  take  up  a  middle  groand  and 
holdf  that,  by  its  power  of  deciding  what  substance  ahall  be  deemed 
le^  tender  and  discharge  all  obligations,  the  state  is  able  to  deter 
mine,  within  limitt,  what  substances  shall  bet  money  and  what  the 

*  Coins  o/th4  Realm,  pp.  128-165. 

'  This  objection  to  the  double  standard  is  also  urged  by  Prof.  Tharold 
Rogers  and  by  Bsgehot  Actual  instances  of  the  difficulty  occuned  in 
I860,  and  again  in  1876,  with  the  Bank  of  France. 

*  "  Proposals  for  an  Economical  and  Secure  Currency."  Works  (ed. 
Mcculloch),  p.  403.  ^ 

'  Th«  ^perposition  of  two  curves,  each  representing  the  variations 
of  one  metal,  and  the  formAtion  of  a  third  curve  representing  th« 
lowest  concurrent  points  of  each,  will  make  this  clear.  See  Jevona, 
Money,  p.  138. 

•  See  J.  E.  Caimes,  Bssays  in  Pol,  XeoiL,  pp.  140-148. 

•  Mr  A.  J.  Wilson  has  collected  a  series  of  articles  on  ReetpTt>dt  j, 
Bimetallism,  ahd  Land  Tenure  Reform,  and  Prof.  Bonamy  Price  dealt 
with  Bimetallism  and  Fair  Trade  in  his  address  to  the  Social  Science 
Congress  in  1 882.  But  there  is  no  fair  reason  for  placing  fi.  de  Laveleys, 
Luizati,  Cemuschi,  Dana  Horton,  and  other  supporters  of  bimetallum 
—and  we  may  add  Prof.  F.  A.  Walker— in  the  same  category  with  the 
advocates  U  (so-called)  *•  Eaeiprocity." 


MONEY 


737 


Tains  tf  fliMB  mhituiflei  riuJI  %«.  Tlltf  Ague 'from  UstonrthAt' 
MTenl  autali  hav*  been  •acoeeeltely  demonetised,  that  dinerent 
ntioe  hATe  been  fixed  between  metale  drcnkting  together,  ^t  in- 
eonvertible  paper  cnnenciee  hare  been  kept  in  dnnlation  br  the 
will  of  the  atete.  ^  The  doctrine  of  coet  of  production  aa  determining 
the  Talna  of  money  ia  alao  aeeailed  by  them.  They  hold  that  it  ia 
the  qnantitr  of  money  which  goyema  its  Talne,*  and  that  cost  of 
produotion  has  little  or  no  influence  in  the  matter.  Thb  next  atep  in 
the  bimetallic  argument  ia  to  contend  that  their  propoeed  ratio  for 
gold  to  nlTer  (1  to  16^  can  be  maintained  by  the  legal  regulatione 
to  that  eibct  The  common  objection  to  bimetalliam  u,  that  which- 
erer  metd  waa  undenralued  would  be  exported.  They  anawer  that 
the  eame  ratio  exieting  over  all,  or  a  great  part  of^  the  world,  there 
would  be  no  inducementj  to  export  either  metal,  and  in  nipport 
of  their  argument  they  appeal  to  the  paaeage  from  Newton  quoted 
aboTe,  and  claim  him  aa  the  inventor  oT  modem  bimetaDiam.* 
Thirdly,  a  greater  atability  aa  r^garda  ralue  ia  claimed  for  the  two 
metala  combined  than  for  either  nnsly,  nnoe  the  fluctuations  are 
diitribotad  over  a  wider  field,  and,  the  conditions  of  production  of 
gold  and  sQyer  being  somewhat  different,  flnotnationa  in  them  tend 
to  counterbalance  each  other.  A  fourth  point  oonaiata  in  the  greater 
Csdlitiee  which  would  exiat  for  trade,  amoe  the  fluctuationa  of  the 
exchanges  which  arise  from  theexiatence  of  gold  and  silyer  currenoiae, 
and  the  variationa  of  relative  value  of  t&se  metala,  would  under 
a  bimetallic^syatem  disappear.  The  fifth  argument  for  bimetalliam 
ia  the  advantages  whicn  would  leault  from  the  increased  piioea 
caused  by  the  greater  abundance  of  money,  or  at  all  events  from 
the  check  to  any  fidl  in  prices  which  might  arise  from  a  diminution 
i9  the  production  of  gold.  Tha  final  argument  ia  that  a  universal 
cniiency  is  desirable,  and  that,  a  single  ^Id  currency  beuig.by 
general  consent  practically  impossible,  this  advantageous  reform 
can  be  realised  in  no  other  way  than  by  adopting  a  plim  which  per- 
mits the  concurrent  drcnlation  of  two  metala  Most  of  these  posi- 
tions are  contested  by  the  monometalliats,  and  even  where  anv 
ooncesaion  is  made  the  value  of  the  advantage  to  be  reaped  ia  eati- 
mated  at  a  much  smalkr  amount  The  contention  that  the  value 
of  money  n  largely  ^^!<*»s"s*^*^  by  atate  doooand  ia  met  by  the 
aaeartion  that  coat  of  production  ia  the  ultimate  rMnilator  of  Tslue, 
and  that  any  artifidaireffulation  would  stimulate  the  production  of 
the  cheaper  metal,  and  tnus  flood  the  world  with  it  The  fixing  of 
a  ratio  difierent  from  the  market  one  ia  derided  by  them  aa  absurd, 
and  an  extreme  case  is  instanced  for  this  purpose.  Ia  it  pooiible^ 
they  ask,  to  make  the  value  of  silver  equal  to  tnat  of  gold  f  If  not, 
how  can  it  be  poesible  to  alter  the  market  ratio  in  evan  the  sliffhtsst 
degree  T  Is  there  not  agreat  demand  for  the  predooamatalam  tiie 
various  trades  f  .  And  would  not  the  ratio  of  thia  demand  be  aileeted 
by  the  fixing  of  a  new  ratio  t  fhe  argument  of  bimetaUiati  that 
their  system  would  produce  flieater  ataoility  in  the  value  of  money 
is  met  by  the  answer  that  uiere  is  no  proof  of  thia.  It  ia  quite 
possible  that  a  sin^e  metal  may  be  ateadier  in  value  than  two  com- 
bined, and  the  evidence  of  history  shows  that  silver  ia  mors  liable 
to  depreciation  than  gold.  The  argument  derived  from  the  advan- 
ta^  to  exchange  tranaaotiona  ia  to  a  slisht  extent  admitted,  but 
it  IS  pointed  out  that  the  fiutora  which  afiect  the  foreign  exchanges 
are  so  numerous,  and  are  so  rapidly  eliminated  in  ue  oourae  of 
teade,  that  a  radical  currency  change  need  not  be  adopted  for  this 
purpose.  It  ia  alao  shown  that,  even  when  most  European  countries 
were  bimetallic,  fluctuationa  in  the  exchange  prioe  of  aQver  took 
place ;  and  still  more  that,  where  it  ia  the  less  valuable  metal  that 
is  in  course  of  depreciatioii,  bimetalliam  can  afford  no  aid.  Tlie 
assumed  tendency  of  the  bunetallio  scheme  to  produce  a  higher 
scale  of  prioee  than  would  otherwise  prevail  ia  dwelt  on  by  oppo- 
nents aa  a  proof  of  its  inherently  vicious  character.  The  daim  jto 
benefit  the  world  by  adding  to  its  stock  of  money  places  Hmetal- 
lists  in  the  same  class  witii  the  advocates  of  inconvertible  paper 
money,  and  shows  the  absence  of  reason  in  their  views.  Their 
position  becomes  the  same  aa  that  of  the  Birmin^iam  eurrsncy 
aehooL  The  proposition  that  the  quantity  oC  money  ia  of  no  eon- 
sequence  since  prices  vary  in  proportion  to  it  is  cited  aa  conclusive, 
and  the  contempt  so  firaquently  expressed  for  bimetallists  ia  ac- 
counted for  by  their  advocacy  of  this  principle  of  tiie  beneficial 
efliBots  of  an  increased  amount  of  money  To  the  contention  that 
bimetallism  is  the  necessary  condition  for  a  universal  coinage  system 
the  anawer  ia,  that  the  idte  of  universal  coinage  ia  premature,  and 
that  the  gradual  introduction  of  tha  gold  atandara  ia  desirable  aa 
preparing  the  way  for  a  ftiture  universal  .coinage  baaed  on  gold 
monometallism.  On  the  practical  question  aa  to  the  actual  intro- 
dnction  of  the  system,  the  monometallism  deny  tha  possibility  of 

1  Bee  Dana  Horton'a  paper  on  the  Potttlon  (/low  in  a«  DoctHfu  9iMvmfi\ 
pneentad  to  tbe  monetary  oonferraee  of  1881  (Appoidlx  Iz.  CX 

'  Cte  pi  rn,aboTe,  the  theorr  of  money  valoeiiM  been  stated,  and  the  oiQee^ 
tftna  to  tlie  eost  of  prodnetton  thearyj^ven.  It  li  ttnage  to  find  Jtrona 
axfolac  An  eonmum  with  Bagdtot  and  Rot  Price)  that  the  vmlna  of  akmey 
nlfimaiaiy  depends  on  ooatof  prodnotlon,  when  Ida  examlsatton  of  that  doe- 
tr^ttoynewliaeonaideied.    OompaieOralMtfk  Af.(llayl881)wltti  JevaniTa 

iMKoden  Umetailfita  fireSy  admit  that  two  diflteeat  himeiaOle  systama- 
i.iL,  having  dUhteat  xatloa-oonld  not  axiatk  Ibr  Mflh  would  dmlD  the  other  of 


IbrmSng  a  universal  bimetallic  leaffue  which  would  not  be  liable  to 
bebrmn  up  by  war,  or  impaired  by  some  of  the  statee  which  com- 
posed it  Isming  inconvertible  paper.  On  the  other  hand,  the  varioua 
international  conventiona  for  poetal  purposes,  extradition,  com- 
mercial arrangements,  and  other  matters  of  interest,  are  coniddered 
by  bimetallists  as  evidences  of  the  feasibility  of  their  plan> 

The  above  summary  gives  the  main  argumenta  on  each  side 
of  the  discussion  aa  given  by  the  advocates  of  the  contending 
principlea.  A  short  connderation  will  show  that  the  controversy 
may  be  suitably  divided  into  three  heads,  vix.— (1)  the  possibili^ 
of  constructing' a  universal  bimetallic  system  which  shall  be  in 
accordance  with  sound  economic  principle  \  (2),  if  the  first  question 
be  answered  in  the  afiKrmative,  the  comparative  merita  of  thia 
system  aa  oppoead  to  the  present  vsriety  of  systems,  or  a  future 
universal  gold-standard  system  ;  and  (8)  the  expediency  under 
preeent  circumstances  of  nations  in  generaJ,and  England  m  parti- 
cular, joining  in  the  proposed  convention.  Each  of  these  topics 
calla  lor  some  remark.  (1)  The  poesibility  of  a  bimetallic  system 
can  hardly  be  denied.  IJnder  all  the  difficulties  attending  its 
existence  m  a  ain^  country,  it  was  retained  in  practical  work- 
ing in  France  during  the  earlv  part  of  the  18th  century,  and  it 
is  plain  that  a  widely-extended  leaffue  would  afford  a  better  field 
for  its  action.  It  ia  quite  poasible  tnat  national  preferences  for  one 
metal  or  the  other  would  be  displayed,  but  thia  would  be  no 
hindianoe,  since  the  exchangee  would  be  regulated  by  the  legal  rate, 
and  prices  would  depend  on  the  total  quantitv  of  both  metala 
(the  amount  of  cold  being  multiplied  by  the*  legal  ratio,  and  added 
to  the  amount «  silver).*  The  objection  which  deniee  the  power  of 
Govenments  to  fix  the  relative  valuee  of  gold  and  silver,  and  which 
is  supported  by  the  instance  of  the  extrejne'case  of  sUver  being 
made  equal  in  value  to  ^Id,  may  be  set  aside  by  the  consideration 
that  the  uss  of  the  preaoua  metals  takea  two  forms — (a)  their  use 
aa  eommodities,  (6)  their  use  aa  money.  Since  the  atate  can 
influence  the  demand  for  these  metals  aa  money,  and  since  therefore 
it  can  raise  the  value  of  either  of  them  by  this  increased  demand,  it 
followB  that,  within  assignable  limits,  it  can  fix  the  ratios  between 
them,  and  that  these  limits  are  "the  ratio  which  would  subaist 
between  their  valuee  if  gold  were  demonetized,  and  that  which 
would  sabsist  if  silver  were  demonetized."  '  The  poesibility  of  bf- 
metallinn,  if  all  natbna  were  agreed,  ia  allowed  by  some  mono- 
metallists  (#.^.,  Profeaaor  Jevons),  and  an  unconscious  ar^ment  to 
this  eflbet  waa  given  by  the  propoeal  of  Chevalier,  at  the  tune  of  the 
Australian  gold  discoveries,  to  adopt  silver  as  the  atandord  and 
demonetize  gold,  which  ia  a  dear  recognition  of  the  force  of  law  in 
monetarv  queationa.  It  is  therefore  reasonable  to  answer  in  the 
bimetallists'  frvour  the  question  first  raised.  (2)  The  considerationB 
to  be  taken  into  account  under  the  second  head  are  far  more  com- 
plex, ^d  do  not  admit  of  accurate  determination.  The  present 
currency  systems  of  England  and  the  Scandinavian  Umon  are 
baaed  on  the  compoeiie  system,  and  afford  the-^^test  satisfaction 
to  the  inhabitanm  of  thoee  countries.  The  bimetallic  system  of 
the  Latin  Union  haa  been  suspended,'  the  introduction  of  silver 
aa  the  principal  monev  not  being  dedred  bv  the  various  peoplee 
concerned.  Qermany  has  lost  considerably  by  the  sales  of  depre- 
dated silver,  and,  were  a  gold  standard  once  firmly  eetablished,  it 
ia  not  likdy  that  any  wish  for  change  would  be  manifested.  With 
aQver  countries  the  case  is  different  The^  have  to  recdve  masses 
of  depreciated  silver  and  to  give  commodities  in  exchange,  while 
their  purchasing  power  is  reduced  owing  to  the  greater  relative 
value  of  gold  to  silver.  It  would  therefore  be  clearly  advantageous 
for  sOverruaing  countries  that  a  system  should  be  adopted  which 
would  raise  ^e  value  of  their  money,  and  save  them  from  the 
necesdty  of  importing^laige  quantities  of  silver  to  produce  a  proper 
a^juatment  The  ultimate  consequences  of  the  complete  demone- 
tization of  silver  as  regards  silver-usinff  countries  are  not  so  dear. 
The  supply  of  gold  might  suffice  for  aU  wants,  and  might  furnish 
abetter  currency  than  tiie  heavier  silver.  The  preservation  of 
two  aeparate  monometallic  systems,  of  gold  for  the  more  advanced 
countnee  of  Europe  and  the  United  States,  of  silver  for  Russia  and 
India,  would,  when  the  aupnfluoua  stock  of  silver  had  passed  to 
the  Eaat,  preeent  little- diraeiilty  after  equilibrium  was  attained. 
The  new  rtitio  between  aQver  ana  goId>rould  become  established, 
and  aQyer.  prioea  in  sUver-using  countries  would  be  higher  in  pro- 
portion to  the  fall  in  the  value  of  diver.  It  is  therefore  plain  that 
a  suitable  adjustment  would  be  reached  under  any  variety  of 
currency  systems,  and  it  may  therefore  be  conduded  that  the 
comparative  merits  of  the  competing  standards  are  not  capable  of 


4  The  prindjal  aonroM  fbr  the  abore  sommary,  beddsa  worki  iMfora  dted. 
lie  tha  pamphleta  of  8«yd,  OevnaachL  and  Da  LaTeleye,  on  the  bimetallist 
rida,  aa  well  aa  tha  arttelaa  of  the  latter  In  the  Tori,  and  CanUmip.  Rtvltv>t, 
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being  decided  at  prosont  The  immediate  introduction  of  a 
universal  gold  currency  is  by  the  admission  of  all  partiea  eminently 
undesirable,  and  this  is  the  onl^  settled  point  in  the  controversy. 
(8)  The  last  hbad  which  the  bimetallio  onestion  embraces  is  the 
practical  expediency  of  joining  in  a  oimetallic  league  with 
a  ratio  of  1  to  15^.  With  reguxl  to  this  aspect  of  the  qneetion 
the  answer,  for  England  at  least^  ought  to  be  a  negative  one.  The 
present  English  monetary  system  has  worked  wuL  It  is  firmly 
rooted  in  English  habits,  and  is  not  therefore  to  be  lightly  aban- 
doned. Again,  the  interests  of  English-creditors  are  plainly  opposed 
to  any  movement  calculated  to  raise  the  value  of  silver  relatively  to 
gold,  and  to  depreciate  prices  in  general.  The  threat  of  some  bi- 
metallists,  that  all  nations  will  be  driven  to  adopt  a  gold  standard; 
and  thus  produce  a  crisis  in  the  English  money  market  by  the 
resulting  gold  drain,  is  of  no  weight ;  any  drain  of  English  gold  will 
have  to  D«  paid  for  at  a  high  price,  and  the  simple  expedient  of 
ruaing  the  Dank-rate  will  restore  as  much  bullion  as  is  needed  in 
England.  The  interests  of  other  countries  cannot  be  so  clearly 
determined.  A  state  like  Germany,  holding  a  large  store  of  depre- 
ciated silver,  may  desire  other  states  to  become  bimetallic,  but  will 
hardly  desin  to  do  so  herself.  The  interests  of  India  and  other 
silver-standard  countries  hare  been  considered  before.  When  all 
these  aspects  of  the  question  have  been  examined  the  most  probable 
conclusion  is,  that  we  chances  of  a  bimetallic  league  in  the  imme- 
diate future  are  rery  small,  and  that  future  monetuy  evolution  will 
be  ruled  rather,  by  the  course  of  events,  and  the  prossure  of  circum- 
staaoea  in  each  separate  state,  than  by  the  conscious  deliberations 
of  an  international  oonforence. 

Btbliogrofihy. — The  literature  of  the  various  questions  connected 
with  money  ur  very  extensive,  and  only  a  brief  notice  of  it  ^an  be 
given  here.  The  priiicipal  authority  among  the  Greeks  is  Aristotle, 
who  in  two  passages  {Nia.  Sth,,  y^  6  ;  Po^,  L  9)  has  discussed  the 
qualities  of  money,  and  pointed  out  its  functions  with  great  clear- 
ness. Xenophon  also,  in  his  work  Oa  ih*  Athmian  UteUe,  dealt 
with  the  value  of  the  p^ous  metals,  though  his  views  are  partially 
erroneous.  The  only  passages  worth  noticing  in  Latin  Uterature 
are  those  of  Pliny,  who  seems  to  have  held  a  form  of  the  mercantile 
theory,  and  Paulas,  who,  in  a  f^aament  preserved  in  the  IHgat,  haa 
treated  of-  the  origin  of  money.  The  medieval  literature  embraces 
Several  works  desling  specially  with  the  Question  of  changes  in  the 
standard  cf  money,  which  were  eondemnea  b^  the  theologiana.  The 
first  treatise  proteeaedly  on  the  special  subject  of  money  ia  a  work 
by  NichoUs  Oresme,  bishop  of  Lisieux  {ob,  1882),  entitied  be  M^jm, 
Natura,  Jure,  §t  UutationUmi  Jfonsiarum,  reprinted  in  1864  (Paris) 
by  Wolowski,  and  even  now  worth  reading.  The  next  work  to 
be'noticed  is  the  De  Monetarum  PifUdaU  rimui  H  UlOitaU  libeUu* 
(Nuremberg,  1642),  a  fragment  of  a  larger  treatise  on/oconomica,  of 
Gabriel  Biel  (06.  1496).  It  haa  been  remarked  that  "the  favourite 
subject  of  the  economists  of  the  16th  century  was  that  of  money." 
The  first  of  these  works  to  be  noticed  is  J)e  Monetm  Oudaidm  Sations 
by  Copernicus,  reprinted  along  with  the  work  of  Oresme  aboye 
mentioned.  At  a  later  date  the  Jesuit  Mariana  discussed  the  yaria- 
tions  in  prices  under  the  title  De  Monetm  MuUUiotu.  In  the  same 
century  an  anonymous  work  appeared  in  German,  with  the  title 
Chmtifu  Stimmen  «m  d«r  Jfuntu  (1680).  In  1688  Davanati  issued 
Lenons  delU  JioneU,  advocating  a  bimetallic  s;^tein.  The  problem 
of  the  elevation  of  prices  caused  by  the.  American  mines  led  to  the 
issue  of  several  works,  one  of  tne  most  remarkable  being  the 
IHal(vues  of  William  Stafford  (1681). 
'  In  the  17th  century  Sir  W.  Pet^  dealt  with  monsy  in  a  tract. 


Quaniulumeumqw  (1682).  .  The  recoinage  of  1696  called  forth 
Lowndes's  Essay /or  the  AmsndtnerU  of  t/u  Silver  Coins,  and  Locke'i 
Further  CoTuideralione  concerning  raising  the  Value  mf  Momsg,  In 
the  18th  century  the  Reports  of  Sir  I.  Newton,  as  Master  of  the  Mint, 
are  valuable.  Cantillon's  Essai  (Paris,  1765)  contains  in  its  2d  and 
8d  parts  a  sound  account  of  currency.  Harris's  Essag  on  liofug 
ana  Coins  (1757)  is  also  usefuL  An  earlier  tract  by  Bice  Vaug^, 
Diecourse  cf  Coin  and  Coinage  (1676),  is  brief,  but  correct  in  prin- 
ciple. Adam  Smith's  WeaUh  of  Nalione  (Loudon,  1776)  discusses 
the  subject  of  money  in  B.  L  chs.  4  and  6,  while  seigniorage  is 
examined  in  B.  iv.  ch.,  6.  The  treatise.  The  Coins  of  the  Realwi 
(London,  1805),  by  the  first  earl  of  Liverpool,  elaborately  discusswi 
the  question  of  the  proper  standard,  and  haa  powerfully  influenced 
monetary  legislation  in  England  and  Germany.  Ricardo's  pssfr 
phlots  on  tile  bullion  question  added  to  the  knowledge  of  the  lawi 
which  regulated  a  depreciated  currency.  Senior,  in  his  Luiwra 
on  the  Cost  of  obtaining  Ifoneg  (Loudon,  1829),  developed  tha  theory 
of  the  international  distribution  of  the  precious  metsls. 

The  last  half  century  has  been  a  time  of  active  discussion  regard- 
ing monetary  questions, — the  ^Id  discoveries,  international  coin- 
age, decimal  ■  coinage,  bimetallism,  the  resumption  of  specie  pay- 
ments in  countries  where  an  inconvertible  currency  has  exim, 
each  of  these  topics  having  had  ita  special  literature.  Some'of  thsis 
works  have  been  mentions  when  dealing  with  the  special  questions 
they  refer  to,  and  these,  in  turn,  refer  to  many  others.  It  will 
suffice  here  to  mention  more  general  works.  The  theory  of  mODSjf 
is  dealt  with  by  the  leading  English  economists  in  their  systematu 
works  (Mill,  Principles,  B.  lii  chs.  7-10, 19,  21 ;  Fawcett,  Manual, 
B.  iiL  chs.  6,  6,  15,  16 ;  Shadwell,  System,  B.  iii.  chs.  1-8  and  8), 
also  by  Cherbulies  {PrMs,  B.  ii  ch.  S,  vol  L  and  B.  il  ch.  8,  vol 
iL).  Chevalier  has  devoted  the  third  volume  of  his  Cours  (Purit, 
1842-60)  to  the  subject,  with  the  titie  of  <'  La  Monnaie."  The  late 
Professor  W.  S.  Jevons's  valuable  work,  Money  and  the  Medkanismt^ 
Exchange,  and  Professor  Hussey  Walsh's  concise  Treatise  on  Metallte 
Currertey  (Dublin,  1853)  may  also  be  used.  More  elaborate  than 
either  of  these  is  F.  A.  Walker's  Money,  the  most  oomprshensivs 
work  on  the  subject  in  English ;  his  smaller  work.  Money  in  its 
Jtelation  to  Trade  and  Industry,  Ib  likewise  yery  gooo.  Wolowski'i 
L'Or  et  r Argent  contains  much  information,  as  does  also  Knies's 
Das  Oeld.  £.  Seyd's  BuUion  and  Foreign  JSixhanges  is  serviceable, 
but  the  changes  since  its  publication  (1869)  deprive  it  of  most  of 
ita  value.  The  various  editions  of  Tate's  '  Cambist  giye  the  most 
accurate  (though  often  imperfect)  statements  as  to  the  Cuts  of 
'currency.  Jacob's  work  on  The  ProdudUm  and  dmsumptian  ^ 
the  Preeiotts  Metals  giVes  many  interesting  details,  though  the 
conclusions  are  often  fanciful,  and  the  authorities  relied  on  not 
trustworthy.  The  recent  work  of  Del  Mar,  History  of  the  PrseiauM 
Metals  (London,  1880),  furnishes  a  criticism  aild  continuation  of 
Jacob,  and  supplies  many  new  details.  His  criticism  of  tbs 
"  cost  of  production  "  theory  as  applied  to  gold  and  silver  is  especi- 
ally useful  Some  of  his  views  on  the  moral  aspects  of  the  question 
need  qualification.  ProfessQr  Sumner's  History  of  the  American 
Currency  mav  be  relied  upon  for  its  facts.  The  Reports  of  the  varioos 
conferences  also  supply  abundant  information  on  their  special' topics. 
Among  these  may  De  mentioned  the  Proceedings  of  the  Paris  con- 
ferences of  1867, 1878,  and  1881 ;  the  Decimal  Coinage  Commission 
(1868) ;  the  French  EnquiU  MonMaire  (1870) ;  and  the  Jtqtort  ffthe 
Committee  of  the  House  nf  Commons  on  the  Depredation  of  Silver 
(1 876).  The  Sepq/rts  of  the  (English)  Mint  fiimish  information  as  to 
the  coinage  changes  of  each  preceding  year.  (C;  F.  B.^ 


MOl^TERRATOjOr  MoiiTnRBAT»«n  Ancient  marqtdsate 
of  Nottli  Italy,  in  the  yalley  of  the  Tanaro,  the  name  of - 
which  still  sunriyes  in  the  fuller  title  (Oasale  Monf errato) 
of  the  town  of  C^aaale.  The  princes  of  Monferrato  were 
among  the  most  powerful  Italian  familieB  of  the  Middle 
Ages.  Among  them  were  seyerai  famoua  crusaders : 
Conrad,  prince  of  Tyre  from  1187  to  1192,  the  yaliant 
opponent  of  Saladin ;  and  Boniface,  king  of  Theaaalonica 
from  1183  to  1207.  In  1305,  on  the  extinction  of  the 
male  line,  the  marquiaate  passed  to  Tlieodore  Palseologus 
through  his  mother,  the  empress  Irene.  The  Palaeologi 
became  extinct  in  1533.  ^e  duchy  was  subsequently 
attached  to  Mantua,  and  ultimately  absorbed  in  Sayoy  in 
the  beginning  of  last  century 

MONQE,  Qaspakd  (1746-1818),  French  mathemati- 
cian, the  inventor  of  descriptiye  geometry,  was  bom  at 
Bcaune  on  the  10th  May  1746.  He  was  educated  first  at 
the  college  of  the  Oratorians  at  Beaune,  and  then  in  their 
coUe^peatl^yona^ — where»  at  sixteen*  the  Tear  after  he  had 


been  learning  physics,  he  was  made  a  teacuer  of  ii 
Returning  to  Beaune  for  a  vacation,  he  made,  on  a  large 
scale,  a  plan  of  the  town,  inventing  the  methods  of  obser- 
vation and  constructing  the  necessary  instruments;  the 
plan  was  presented  to  the  town,  and  preserved  in  their 
library.  An  officer  of  engineers  seeing  it  wrote  to  recom- 
mend Monge  to  the  commandant  of  the  military  school  at 
M^^res,  and  he  was  received  as  draftsman  and  pupil  in 
the  practical  school,  attached  to  that  institution;  the 
school  itself  \  was  of  too  aristocratic  a  character  to  allow  of 
his  admission  to  it  His  manual  skill  was  duly  appreqi- 
ated :  "  I  was  a  thousand  times  tempted,"  he  said  long 
afterwards,  "to  tear  up  my  drawings  in  disgust  at  the 
esteem  in  .which  they  were  held,  as  if  I  had  been  good  for 
nothing  better.''  An  opportunity,  however,  presented  itself: 
being  required  to  work  out  from  data  supplied  Jto  him  the 
"  defilement "  of  a  proposed  fortress  (an  operation  then 
only  performed  by  a  long  arithmetical  process),  Monge, 
substituting  for  this  a  geometrical  method,  obtained  the 


M  0  N  — M  O  N 


739 


result  so  quickly  that  the  cominandaivV  at  first  refused  to 
receive  it— the  time  liftcessary  for  the  work  had  not  been 
taken ;  but  upon  examination  tlie  value  of  the*  discovery 
was  recognized,  and  the  method  was  adopted.  And  M^onge, 
continuing  his  researches,  arrived  at  that  general  method 
of  the  application  of  geometry  to  the  arts  of  construc- 
tion which  is  now  called  descriptive  geometry.  But  such 
was  the  system  in  France  before  the  Revolution  that  the 
officers  instructed  in  the  method  were  strictly  forbidden 
to  communicate  it  even  to  those  engaged  in  other  branches 
of  the  public  service;  and  it  was  not  until  manjr  years  after-, 
wards  that  an  accouht  of  it  was  published.  Th&  method 
consists,  as  is  well  kdown,  in  the  use  of  the  two  halves  of 
a  sheet  of  paper  to  represent  say  the  planes  of  xjLand  xz 
at  right  angles  to  each  other,'  afld  the  consequent  repre- 
sentation of  points,  lines,  and  figures  in  space  by  means 
of  their  plan  and  elevation,  placed  in  a  determinate  relative 
position. 

In  1768  Monge  became  professor  of  mathematics,\and 
in  1771  profeteor  of  physics,  at  M^ziferes;  in  1778  he 
married  Madame  Horboii,  a  young  widow  whom  he  had 
previously,  defended  in  a  very  spirited  manner  from  an' 
unfounded  charge;  in  1780  he  was  appointed  to  a  chair 
of  hydraulics  at  the  Lyceum  in  Paris  (held  by  him  together 
with  his  appointments  at  M^zi&res),  and  was  received  as  a 
member  of  the  Academy;  his  intimate  friendship  with 
Berthollet  began  at  this  time.  In  1783,  quitting  Mdzi&res, 
he  was,  on  the-  death  of  Bezout^  appointed  examiner  of 
naval  candidates.  Although  pressed  by  the  minister  to 
prepare  jfor  them'  a  complete  course  of  mathematics,  he 
declined  to  do  so,  on  the  ground  that  it  would  deprive 
Madame  BezOUt  of  her  only  income,  arising  from  the  sale 
of  the*  works  of  her  late  husband ;  he  wrote,  however 
(1786),  hi?  Traits  Hementaire  de  la  StoHqus. 

Monge  contributed  (1770-1790)  to  the  Memoirt  of  the 
Academy  of  Turin,  the  Memoirea  dea  SavatUt  jStrangert  of 
the* Academy  of  Paris,  the  Mepiotret  of  the  same  Academy, 
and  the  Annalet  de  Chimiey  various  mathematical  and 
physical  papers.  Among  these  may  be  noticed  the  ^nemoir 
"Sur  la  th6orie  des  d^blais  et  des  remblais"  {Mem,  de 
PAcad.  de  Paris,  1781),  which,  while  giving  a  remarkably 
elegant  investigation  in  ngard  to  the  problem  of  earth- 
work referred  to  in  the  title,  establishes  in  connexion  with 
it  his  capital  discovery  of  the  curves  of  curvature  of  a 
surface.  Euler,  in  his  paper  on  curvature  in  the  Berlin  . 
Jfemoire  for  1760,  had  considered,  not  the  normals  of  the 
surface,  but  the  normals  of  the  plane  sections  through  a 
particular  iioiinal,  so  that  the  question  of  the  intersection 
of  successive  normals  of  the  surface^ had  never  presented 
itself  to  liim.  Monge's  memoir  just  referred  to  gives  the 
ordinary' differential  equation  of  the  curves  of  curvature, 
and  establishes  the  general  theory  in  a  very  satisfckctory 
manner ;  but  the  application  to  the  interesting  pcu:ticular 
case  of  the  ellipsoid  was  first  made  by  him  in  a  later  paper 
in  1795.  A  memoir  in  the  volume  for  1783  relates  to 
the  production  of  water  by  the  combustion  of  hydrogen ; 
but  Monge's  results  in  this  matter  hiid  been  anticipated 
by  Watts  and  Cavendish. 

In  1792,  on  the  creation  by  the  Legislative  Assembly 
of  an  executive  council,  Monge  accepted  the  office  of 
minister  of  the  marine,  -but  retained  it  only  until  April 
1793.  When  the  Committee  of  Public  Safety, made  an 
appeal  to  the  savants  to  assist  in  producing  the  materiel 
required  for  the  defence  of  the  republic,  he  applied  .him- 
self wholly  to  these  operations,  and  distinguished  himself 
by  his  indefatigable  activity  therein ;  he  wrote ,  at  this 
time  his  Description  de  Part  de  fabriqtier  les  canons,  and 
hia  Avis  avx  ouvriers  en/er  sur  la  fahrication  de  Voder . 
Ho  took  a  ^ery  active  part  in  the  measures  for  the 
establishment  of  the  Normal  School  (which  existed  only 


during  the  first  four./months  of  the  year  1795),  and  of 
the  School  for  Public  Works,  aftcrvi'ards  the  Polytechnic 
School,  and  was  at  each  of  them  professor  for  descriptive 
geometry ;  his  methods  in  that  science  were  first  pub- 
lished in  the  form  in  which'  the  shorthand  writers  took 
down  his- lessons  given  at  the  Normal  School  in  1795,  and 
again  in  1798-99.  In  1796  Monge  was  sent  iuto'  Italy 
with  Berthollet  and  some  artists  to  receive  the  pictures 
and  stf^ues  levied  from  several  Italian  towns,  and  made 
there  the  acquaintance  of  General  Bonaparte.  Tn'o  years 
afterwards  he  was  sent  to  Rome  on  a  political  mission, 
"^hich  terminated  in  the  establishment,  under  Massena,  of 
the  shortlived  Roman  republic  ;  and  he  thence  joined  the 
expedition  to  Egypt,  taking  part  with  his  friend  Berthollet 
as  well  in  various  operations  of  the  war  fis  in  the  scientific 
labours  of  the  Egyptian  Institute  of  Sciences  and  Arts^ 
they  accompanied  Bonaparte  to  Syria,  and  returned  with 
him  in  1798  to  France.  Monge  was  appointed  president 
of  the  Egyptian  commission,  and  he  resumed  his  connexion 
with  the  Polytechnic  School  His  later  mathematical 
papers  are  published  (1794-1816)  in  the  Journal  and  the 
Correspondanee  of  the  Polytechnic  School  On  the  forma- 
tion of  the  Senate  he  was  appointed  a  member  of  that 
body,  with  an  ample  provision  and  the  title  of  count  of 
Pelusium  ;  but  on  the  fall  of  Napoleon  he  was  deprived  of 
all  his  honours,  and  even  excluded  from  the  list  of  mem- 
bers of  the  reconstituted  Institute.  He  died  at  Paris  on 
the  28th  July  1818. 

For  further  information  bm  B.  Brisaon,  Notios  histcriqtte  sur 
Gaspard  Monge ;  Dupin,  Essai  hittorique  sur  Us  services  et  Us  tra- 
vaux  seiewtifiques  de  Oaspard  Monge,  Psria,  1819,  nrhich  contains 
(pp.  162-166)  a  list  of  Honge's  memoirs  and  works ;  and  the  bio- 
graphy by  Ara||o  {(Euvres,  t  IL,  1854). 

JUonge  ■  vanons  .mathematical  papers  are  to  a  conriderabU 
extent  reproduced  in  the  AppliceUion  de  V Analyse  d  la  Ofomitriei 
4th  edition  (hist  reviaed  by  the  author),  Faria,  1819— the  pure  text 
-of  this  ia  reproduced  in  the  5th  edition  (revue,  corrigi^e  et  azmot^e 
par  li.  Idouville),  Paris,  1850,  which  contains  also  Gauss's  Memoir, 
'*  Diaquisitiones  generalea  circa  sunerficies  enrvas,"  and  some  valu- 
able notM  by  the  editor.  The  other  principal  separate  works  ar4 
TrttUi  H^mentairs^  la  Statigw,  8«  edition,  con/ormes  'A  la  pr4c4- 
dente,  par  if.  SachetU,  et  suivie  eTutu  Note  etc,  par  If.  Cauehy, 
Paris,  1846;  and  the  Cfeamdtrie  Descriptive  (originating,  as  mentioned 
above,  in  the  lessons  given  at  the  Kormal  School).  IH^o  4th  edition, 
published  shortly  after  the  author's  death,  seems  to  h£cve  been  sub- 
stantially the  same  as  the  7th  {G^omdtrie  Descriptive  par  O.  Monge, 
suivie  d*uns  (Kiorie  des  Ombres  side  la  Perspective,  extraite  despapiers 
de  Vauteur,  par  M,  JBrisson,  Paris,  1847).  (A-  ^^') 

MONGHYE,  or  Mxtsotsl,  a  district  in  the  lieutenant- 
governorship  of  Bengal,  lying  between  24*  22'  and  25'  49' 
N.  lat,  and  85*  40'  and  86*  52'  K  long.,  is  bounded  on 
the  N.  by  Darbhangah  and  Bhi^pur,  on  the  £.  by  BhAgal- 
pur,  on  the  S.  by  the  Sant&l  Pargan&s  and  HazAribdgh,  and 
on  the  W.  by  GayA,  Patni^  and  Darbhangah,  with  an  area 
.of  3922  square  miles.  -The  Ganges  divides  the  district 
into  two  portions.  ^The  northern,  intersected  by  the  Buri 
Gandak.and  Ti^ugA,  two  important  tributaries  of  the 
Ganges,  is  always  liable  to  inundation  during  the  rainy 
season,  and  is  a  rich,  flat^  wheat  and  rice  country,  support- 
ing a  lax|^  population.  A  oonsiderable  area,  immedi- 
ately bordering  the  banks  of  the  great  rivers,  is  devoted  to 
permanent  pasture.  Immense  quantities  of  buffaloes  are 
sent  every  hot  season  to  graxe  on  these  marshy  prairies ; 
and  the  ffhi,  or  clarified  butter,  made  from  their  milk 
forms  an  important  article  of  export  to  Calcutta.'  To  the 
south  of  the  Ganges  the  country  iA  dry,  much  less  fertile, 
and  broken  up  by  fragmentary  ridges.  The  soil  consists 
of  quartz,  mixed  in  varying  proportions  with  mica.  Ranges 
of  hills  intersect  this  part  of  the  district,  and  in  the 
extreme  south  form'  conical'  peaks,  densely  covered  with 
jungle,  but  of  no  great  height. '  Irrigation  is  necessary 
throughout  the  section  lying  on  the  south  of  the  Ganges.  * 

Jn  1872  the  population  of  Monghyr  was  1,812,986  (males, 
397.074  ;  females    915,9l2):    Hindus,  1,613,546  ]  Mohammedanii, 
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189,969 ;  the  ronaindtr,  oonaktiAg  m^Mr  of  aborigiiiAl  tiib«s  and 
hill  raoea,  profeia  primltlTa  fonna  of  faith.  Thara  ara  also  a  few 
Boddhiata  and  ChriatiaiiiL  Seren  towna  contained  npwarda  of 
6000  inhaUtanta  in  1878— Monghyr,  69,608 ;  Shaikhpoia,  11,686  ; 
JanUlpur,  10»468  ;  BarhiT4»  10,406  ;  Sur^garha,  7986  ;  Birbighi, 
6862;  and  Jamdi,  6197.  No  tnutirorthy  atatiaties  of  the  area  under 
cnltiTation  azist  dnoe  the  reyaniie  earrey  in  1847,  when  it  waa 
returned  at  1,811,768  acrae  ;  it  ia  known,  howerer,  that  cnltLva- 
tion  haa  largely  extended  sinca  then.  The  land  ia  held  principally 
imdar  the  tenure  known  as  Ikdoli-Jd,  by  which  the  tenant  pa^ 
rent,  either  in  money  or  in  kind,  aooordinf  to  the  oat-torn  or  hia 
cropa  in  each  year.  It  ia  of  ancient  ttanding;  and  popular  with 
the  tenantry.  Hougkjr  ii  famous  for  ita  manufactures  of  iron : 
firearms,  swords,  ana  iron  articles  of  erenr  kind  are  produced  in 
abuddance,  but  are  noted  for  cheapness  rather  than  quality.  Tha 
art  of  inlajring  sword-hilta  and  other  articles  with  gold  and  silyer 
a£fords  employment  to  a  few  fiunilies.  The  most  important  manu- 
ftcture,  howerer,  la  that  of  indigo,  conducted  by  meana  of  £aro> 
pean  capital  and  under  European  supenriaion.  The  total  area 
under  indigo  ia  estimated  at  aoout  10,000  acrea,  with  an  arerage 
oat-turn  of  2900  owta  of  dye.  •  Hinor  industries  include  weaviaig, 
djeinj^  cabinet-making,  boot-making,  aoap-boilin^  and  pottery. 
Tm  principal  exports,  sent  to  Calcutta  both  br  rau  and  nrer,  are 
oil  seeds,  whea^  rice,  indigo,  gram  and  pulse,  hides,  and  tobsicoo : 
and  the  chief  imports  oonaiBt  of  European  piece  goods,  Mlt,  ana 
sugar.  The  ralue  of  the  former  in  1876-77  waa  £480, 000,  and  of  the 
latter  £814,000.  Education  is  making  fair^trogress,  and  in  1874- 
76  there  were  229  Ooremment  and  aided  aehooli,  attended  by  6676 
pupiU.    The  climate  ia  dry  and  healthy.    Tha  temparatnre  ia  hi^^ 


in  tha  hot  weafhsr,  raaohing  .107*  Fahr.  in  May ;  but  tha  eoU 
weather  is  cool  and  pleaaant  The  areraga  anwial  rainfall  ia  46| 
inches.  Malarial  fever  ia  comparatirely  uncommon,  but  epidenues 
of  cholera  occur  fluently. 

Monghyr  waa  one  of  the  principal  oentrea  of  fha  Hohammadaa 
administration  in  Bengal  In  tJie  early  years  at  Britiah  mis, 
Honghyr  formed  a  part  of  Bhigalpur,  and  waa  not  created  a 
separate  diatrict  till  1882. 

MoNGHTB,  chief  town  and  adminiBtratiTe  lieadqnarten 
of  the  ftboTo  dJBtrict,  is  situated  on  the  soutli  bank  of  tha 
Gkuiges  (25*  22'  K.  lat,  86*  SO'  K  long.).  The  popoiatioii 
in  1872  was  59,698:  vu.,  Hindus,  44,900;  Mohammedana, 
14,346;  Buddiiists,  33;  CShristians,  305;  « others,"  24. 

In  1106  Monghyr,  a  fortress  of  great  natoral  strength,  appean  to 
hare  been  taken  by  Muhammad  Bakht^  Khi^i,  the  first  Moalsm 
conqueror  of  Bengal.  Henceforth  it  ia  often  mentioned  by  ths 
Mohammedan  chroniclers  aa  a  place  of  military  importanea,  and 
waa  fluently  chosen  aa  the  seat  of  the  local  goremment  Afte 
1690,  when  Akbar  established  his  supremacy  over  tha  Afj^iss 
chiefs  of  Bengal,  Monghyr  waa  long  the  headquarters  of  his  gencnl, 
Todar  Mall ;  and  it  also  figures  prominently  during  tha  rabeHias 
of  Sultin  Bhnid  sninst  his  brother,  Aurangxeb.  In  more  reo«t 
timea  Naw4b  UixKUm,  in  his  war  with  the  Engliah,  selected  it 
aa  hia  reaidenoe  and  the  centre  of  hia  military  preparationm.  TU 
fame  of  Monghyr  armourers  ia  said  to  data  fit>m  the  araanal  whkk 
ha  astabUahed.  The  town  ia  now  purely  a  ciril  station,  and  ia 
soma  reapeota  one  of  tha  moat  pictunaqna  in  Ben^ 
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THS  early  history  of  the  Mongols,  like  that  of  all 
central-Asian  tribes,  is  extremely  obscure.  llTen  the 
meaning  of  the  name  **  Mongol "  is  a  disputed  point,  though 
a  general  consent  is  now  giren  to  Schott's  etymology  of  the 
word  from  "mong,"  meaning  braye.  From  the  earliest 
and  Teiy  scanty  notice  we  haye  of  the  Mongols  in  the 
history  of  the  Tang  dynasty  of  China  (a.d.  619-90^  and 
in  works  of  later  times,  it  appears  that  their  original 
camping-grounds  were  along  the  courses  of  the  Eerulon, 
Umwr  Nonni,  and  Argun  rirers.  But  in  the  absence  of 
all  historical  particulars  of  their  origin,  legend,  as  is  usual, 
has  been  busy  with  their  early  years.  The  Mongol  historian 
flsanang  Ssetzen  gires  cufrency  to  the  myth  that  they  sprang 
from  a  blue  wolf ;  and  the  soberest  story  on  record  is  that 
their  ancestor  Budantsar  was  miraculously  conceiyed  of  a 
Moncd  widow.  By  craft  and  yiolence  Budantsar  gained 
the  diieftainship  oyer  a  tribe  liying  in  the  neighbourhood 
of  his  mother's  tent,  and  thus  left  a  heritage  to  his  son. 
Varying  fortunes  attended  the  descendants  of  Budantsar, 
but  on  the  whole  their  power  gradually  increased,  until 
Yesnkai,  the  father  of  Jenghis  Khan,  who  was  eighth  in 
descent  from  Budantsar,  made  his  authority  felt  oyer  a 
considerable  area.  How  this  dominion  was  extended  under 
the  rule  of  Jenghis  Khan  has  already  been  shown  (see 
JxNOHiz  Khait),  and  when  that  great  conqueror  was  laid 
to  rest  in  the  yadley  of  Keleen  in  1227  he  left  to  his  sons 
an  empire  which  stretched  from  the  China  Sea  to  the  banks 
of  the  Dnieper. 

Oyer  the  whole  of  this  yast  region  Jenghis  Khan  set  his 
second  sunriying  son  Oghotai  or  Ogdai  as  khakan,  or  chief 
khan,  while  to  Uie  family  of  his  deceased  eldest  son  Juchi 
he  assigned  the  country  from  Kayalik  and  Kharesm  to 
the  borders  of  Bulgar  and  Saksin  '*  where'er  the  hoofs  of 
Mongol  horsed  had  tramped ;  *  to  Jagatai,  his  eldest  sur- 
yiving  son,  the  texritory  from  the  borders  of  the  Uigur 
country  to  Boklara;  while  Tul^  the  younsest,.  receiyed 
charge  of  the  home  country  of  the  Mongols,  the  care  of  the 
imperial  encampment  and  family,  and  of  the  arehiyes  of 
the  state*  The  appointment  of  Ogdai  as  his  successor,  be- 
ing contrary  to  the  usual  Mongol  custom  of  primogeniture, 
gaye  rise  to  some  bitterness  of  feeling  among  the  followers 
of  Jagatai  But  the  commands  of  Jenghis  Khan  subdued 
these  munnvTB^  and  Ogdai  was  finally  led  to  th^  tlirone 


by  his  dispossessed  brother  amid  the  plaudits  of  the 
assembled  Mongols.  The  ceremony  was  completed  by 
Ogdai  making  three  solemn  genuflexions  to  the  son,  and 
by  the  princes  taking  an  oath  by  which  they  swore  ''that 
so  long  as  there  remained  of  his  posterity  a  morddl  of  flesh 
which  thrown  upon  the  grass  would  preyent  the  oowa  from 
eating,  or  which  put  in  the  faX  would  preyent  the  dogi 
from  taking  it,  they  would  not  place  on  the  throne  a  prinos 
of  any  other  branch."  In  accordance  with  Mongol  ctutom^ 
Ogdai  signalised  his  accession  to  the  throna  1^  distribiit' 
ing  among  his  srandees  presents  from  his  father's  treasureii 
azui  to  hu  father's  spirit  he  sacrificed  forty  maidens  and 
numerous  horses.  Once  fairly  on  the  throne,  he  set  himself 
yigorously  to  follow  up  the  conquests  won  by  his  father. 
At  the  head  of  a  large  army  he  marched  southwards  into 
China  to  complete  the  ruin  of  the  Kin  dynasty,  which  hsd 
already  been  so  rudely  shaken,  while  at  the  same  time  TnU 
adyanced  into  the  proyince  of  Honan  from  the  side  of  Shenss. 
Against  this  combined  attack  the  Kin  troops  made  a  yigw- 
ons  stand,  but  the  skill  and  courage  of  the  Mongols  bore 
down  eyery  opposition,  and  oyer  a  hecatomb  of  slaughtered 
foear  they  captured  Kai-fung  Foo,  the  capital  of  their  ene- 
mies. From  Kai-fung  Foo  the  emperor  fled  to  Joo-ning 
Foo,  whither  the  Mongols  quickly  followed.  After  sus- 
taining a  siege  for  some  weeks,  and  enduring  all  the  horron 
of  stanration,  the  garrison  submitted  to  the  Mongols,  and 
at  the  same  time  the  emperor  committed  suicide  by  hang- 
ing. Thus  fell  in  1234  the  Kin  or  « Golden"  dynasty, 
which  had  ruled  oyer  the  northern  portion  of  China  for 
more  thafti  a  century. 

But  though  Ogdai's  first  care  was  to  extend  his  enqure 
in  the  rich  and  fertile  proyinces  of  China,  he  waa  not 
forgetful  of  the  obligation  under  which  Jenghis  Khan's 
conquests  in  western  Asia  had  laid  him  to  mAinti^in  his 
supremacy  oyer  the  kingdom  of  Kharezm.  This  was  the 
more  incumbent  on  him  since  JeL&l  al-din,  who  had  been 
driyen  by  Jenghis  into  India,  had  returned,  reinforced  by 
the  support  of  the  sultan  of  Delhi,  whose  daughter  he  had 
married,  and,  haying  reconquered  his  hereditary  domains, 
had  adyanced  westward  as  far  as  Tiflis  and  Khelat.  Once 
more  to  dispossess  the  young  sultan,  Ogdai  sent  a  fwce 
of  300,000  men  into  KhawMm.  With  such  ^mji«ng  i». 
pidity  did  this  army  i]jftp?h_  in  pursuit  of  ito  foa  that  tLo 
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Advanoed  liongol  gaarda  reached  Amid  (Diarbekr),  wUther 
JeUl  alnifn  had  retreated,  before  that  imfortuiiate  sovereigxi 
had  aaj  idea  of  their  approach.  Accompanied  by  a  few 
foUoivera,  JeliU  al-dln  fled  to  the  Kurdish  mountainB,  where 
he  mras  baaelj  murdered  by  a  peasant.  The  primary  object 
of  the  Mongol  invasion  was  thus  accomplished;  but^  with 
the  instinet  of  their  race»  they  made  this  conquest  but  a 
stepptng-fltone  to  another,  and  without  a  moment'^  delay 
pusiied  on  still  farther  westward.  Unchecked  and  almost 
unopposed,  they  oTerran  the  districts  of  Diarbekr,  Meso- 
potamia^ Erbfl,  and  Khelat^  and  then  advanced  upon 
Azerbyan.  So  great  was  the  tenor  with  which  these 
fierce  warriora  inspired  the  people  of  the  provinces  they 
attacked  that  single  Mongols  are  said  to  have  slain  the 
inhabitants  of  entire  villages  without  a  hand  having  been 
raised  against  them.  In  &e  following  year  (1236)  they 
invaded  Qeorgia  and  Great  Armenia^  committing  frightful 
atrocities,  sparing  neither  man  nor  woman,  young  nor  old, 
with  the  exception  of  those  whom  they  saved  to  minister 
to  their  wants  or  passions.  Tiflis  was  among  the  cities 
captured  by  assault,  and  Ears  was  surrendered  at  their 
approach  in  the  vain  hope  that  submission  would  gain 
demency  from  the  victors.  Meanwhile,  in  1235,  Ogdaif 
whose  troops  were  as  numerous  as  their  thirst  for  conquest 
was  devouring,  despatched  three  armies  in  as  many  direc- 
tions. One  was  directed  against  Ck>rea,  one  against,  the 
Sung  dynasty,  which  ruled  over  the  provinces  of  C9iina 
soutib  of  the  Tang-tase  Keang,  and  the  third  was  sent  westi 
ward  into  eastern  Guropa  This  last  force  was  commanded 
by  Batu,  the  son  of  Juchi,  Ogdaf  s  deceased  eldest  brother, 
who  took  with  him  the  celebrated  Sabutai  BahAdur  as  his 
chief  adviser.  Bulgar,  the  capital  dty  of  the  Bulgarsi  fell 
before  the  force  under  Sabutai,  while  Batu  pushed  on  over 
the  Volga.  With  irresistible  vigour  and  astonishing  speed 
the  Mongols  made  their  way  through  the  forests  of  Penn 
and  Tambo£^  and  appeared  before  the  **  beautiful  aty  "  of 
Riazan.  For  Avb  days  they  discharged  a  eoasoloBa  storm 
of  shot  from  their  balistas^  and,  having  made  a  breach  in 
the  defences,  carried  the  city  by  assault  on  the  21st  of 
December  1237.  "The  prince,  with  his  mother,  wife, 
sons,  the  boyara,  and  the  inhabitants,  without  regard  to 
age  or  sez,  were  slaughtered  with  the  savage  cruelty  of 
Mongol  revenge ;  some  were  impaled,  some  shot  at  with 
arrows  for  sport,  others  were  flayed  or  had  nails  or  splinters 
of  wood  driven  under  their  nails.  Priests  were  roasted 
alive,  and  nuns  and  maidens  ravished  in  the  churches 
before  their  relatives.  'No  eye  remained  open  to  weep 
for  the  dead.'*  Moscow,  at  this  time  a  place  of  little 
importance,  next  fell  into  the  hands  of  the  invaders,  who 
then  advanced  against  Vladimir.  After  having  held  out 
for  several  days  against  the  Mongol  attacks,  tiie  city  at 
length  succumbed,  and  the  horrors  of  Biazan  were  repeated. 
The  imperial  family,  with  a  vast  crowd  of  fugitives,  sought 
shelter  m  the  cathedral,  only  to  perish  by  the  swords  of  the 
conquerors  or  by  the  flames  which  reduced  it  to  ashes.  If 
possible^  a  more  dire  fate  overtook  the  inhabitants  of 
Kozelsk,  near  Kaluga,  where,  in  revenge  for  a  partial 
defeat  inflicted  on  a  Mongol  force,  the  followers  of  Batu 
held  so  terrible  a  '*  carnival  of  death  "  that  the  city  was 
renamed  by  its  captors  Mobalig,  "  the  city  of  woe.**  With 
the  tide  of  victory  thus  strong  in  their  favour  the  Mongols 
advanced  against  Kie£^  **the  mother  of  cities,"  and  carried 
it  by  assault.  The  inevitable  massacre  followed,  and  the 
dty  was  razed  to  the  ground.  While  the  scene  of  blood- 
shed was  at  its  height  a  catastrophe  occurred  which  at 
any  other  time  would  have  been  considered  of  supreme 
honor.  Under  the  weight  of  a  vast  crowd  of  fugitives 
the  flat  roof  of  the  metropolitan  church  fell  in,  burying 
-*\  young  and  old,  in  a  vast  hecatomb. 

/ictorious  and  always  advancing,  the  Mongols,  having 


desolated  this  portion  of  Russia,  moved  on  in  two  divisions, 
one  under  Batu  into  Hungary,  and  the  other  under  Baidaf 
and  Kaidu  into  Poland.  Without  a  check,  Batu  marched 
to  the  neighbourhood  of  Pesth,  where  the  whole  force  of 
the  kingdom  was  arrayed  to  resist  him.  The  Hungarian 
army  was  posted  on  the  wide  heath  of  Mohi,  which  ia 
bounded  by  "the  vine-clad  hills  of  Tokay,"  the  mountains 
of  Lomnit^  and  the  woods  of  Diosgyor.  To  an  army  thua 
hemmed  in  on  all  sides  defeat  meant  ruin,  and  Batu 
instantly  recognized  the  dangerous  position  in  which  his 
enemies  had  placed  themselves^  To  add  to  his  chances  of 
success  he  determined  to  deliver  lus  attack  by  night,  and 
while  the  careless  Hungarians  were  sleeping  he  launched 
his  battalions  into  their  midst.  Panic-stricken  and  help- 
less, they  fled  in  all  directions,  followed  by  their  merciless 
foes.  Two  archbishops,  three  bishops,  and  many  of  the 
nobility  were  among  the  slain,  and  the  roads  for  two  days' 
journey  from  the  field  of  battle  were  strewn  with  corpses. 
The  long,  B^  IV.,  was  saved  by  the  fleetness  of  his 
horsey  though  dosely  pursued  by  a  body  of  Mongols,  who 
followed  at  his  he^  as  far  as  the  coast  of  the  Adriatic, 
burning  aud  destroying  everything  in  their  way.  Mean- 
while Batu  captured  Pesth,  and  on  Christmas  Day  1241, 
having  crossed  the  Danube  on  the  ice,  took  Gran  by  assault. 
While  Batu  had  been  thus  triumphing,  the  force  under 
Baidar  and  Kaidu  had  carried  fire  and  sword  into  Poland. 
At  their  approach  the  inhabitants  of  Cracow  deserted  the 
dty,  after  having  given  it  over  to  the  flames.  Disappointed 
at  the  loss  of  their  expected  spoil,  the  Mongols  advanced 
to  Wahlstatt  in  the  neighbourhood  of  liegnitz,  where  the 
PoUsh  army  under  Duke  Henry  II  of  Silesia  awaited  their 
onslaught.  With  savage  impetuodty,  the  troopsof  Baidar 
rushed  to  the  attack,  and  completely  defeated  the  Poles. 
As  usual,  no  quarter  was  given.  The  massacre  was  fright- 
ful, and  Duke  Henry  himself  was  amongst  the  slain.  It 
was  a  Mongol  habit  to  cut  off  an  ear  from  each  corpse  of 
their  slaughtered  foes,  and  on  this  occadon  it  is  said  that 
they  fllled  nine  sacks  with  these  ghastly  trophies.  Follow^ 
ing  the  example  of  the  inhabitants  of  Cracow,  the  people 
of  liegnitz  left  but  the  blackened  walls  of  what  had  once 
been  the  town  as  a  prey  for  the  Mongols^  who  without 
delay  pushed  south-eastward  into  Moravia  as  far  as  the 
vicinity  of  Troppau.  While  laying  waste  the  country  in 
the  ndghbourhood  of  that  town,  they  received  the  an 
nounoement  of  the  death  of  Ogdai,  and  at  the  same  time 
a  sunmions  for  Batu  to  return  eastwards  into  Mongolia. 

While  his  Heutenants  had  been  thus  carrying  his  arms 
in  all  directions,  Ogdai  had  been  giving  himself  up  to 
ignoble  ease  and  licentiousness.  Like  many  Mongol^  he 
was  much  given  to  drink,  and  it  was  to  a  disease  produced 
by  this  cause  that  he  finally  succumbed  on  the  11th  of 
December  1241.  He  was  succeeded  by  his  son  Euyuk,  who 
rdgned  only  seven  years.  Little  of  his  character  is  known, 
but  it  is  noticeable  that  his  two  ministers  to'  whom  he  left 
the  entire  conduct  of  affedrs  were  Christians,  as  also  were  his 
doctors,  and  that  a  Christian  chapel  stood  before  his  tent. 
This  leaning  towards  Christianity,  however,  brought  no 
peaceful  tendendes  with  it.  On  the  contrary,  we  hear  of 
an  advance  against  the  sultan  of  Btim  (Asia  Minor),  and  of 
an  expedition  into  Syria,  by  whidi  that  country  was  made 
tributary  to  the  Great  Mongol  empire,  of  a  fresh  campaign 
against  Corea,  and  of  another  attack  on  the  Sung  dynasty 
of  China.  On  the  death  of  Kuyuk  dissendons  which  had 
been  for  a  long  time  smouldering  between  the  houses  of 
Ogdai  and  Jagatai  broke  out  into  open  war,  and  after 
the  short  and  disputed  reigns  of  Kaidu  and  Chapai,  grand- 
sons of  Ogdai,  the  lordship  passed  away  from  the  house 
of  Ogdai  for  ever. 

On  the  1st  of  July  1251  Mangu,  the  ddest  son  of 
Tuld,  and  nephew  to  Ogdai,  was  elected  khakan.     With 
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perfect  impartiality,  Manga  allowed  the  light  of  his  ooun- 
tenanoe  to  fall  upon  the  CShristiaiia,  Mohammedanfl^  and 
BuddhiBts  among  hie  subjects,  althoo^  Shamanism  was 
recognized  as  the  state  religion.  Two  years  after  his 
aoeession  his  court  was  Tiaited  by  Bubraqnis  and  other 
CShristian  monks,  who  were  hospitably  received.  The  de- 
scription given  by  Bubraqnis  of  the  khakan's  palace  at 
Karakomm  shows  how  wide  was  the  interval  which  sepa- 
rated him  from'  the  nomad,  tent-living  life  of  his  fore- 
fatiieis.  It  was  ^'surrounded  by  brick  walls.  .  .  .  Ite 
southern  side  had  three  doors.  Its  central  hall  was  like  a 
church,  and  consisted  of  a  nave  and  two  aisles,  separated 
by  columns.  Here  the  court  sat  on  great  occasions.  In 
front  of  the  throne  was  placed  a  silver  tree,  having  at  its 
bate  four  lions,  f^om  whose  mouths  there  spouted  into 
four  silver  baans  wine,  kumiss,  hydromel,  and  terasine. 
At  the  top  of  the  tree  a  silver  angel  sounded  a  trumpet 
when  the  redefvoirs  that  supplied  the  four  fountains  wanted 
replenishing.'^  On  his  accession  complaints  reached  Mangn 
that  diBsentionB  had  broken  out  in  the  province  of  Persia, 
and  he  therefore  sent  a  force  under  the  command  of  his 
brother  Hulaga  to  punish  the  ^Ismailites  or  ABaaHsins,  who 
were  held  to  be  the  caxise  of  the  disorder.  Manshing 
by  Samarkand  and  Kesh,  Hulaga  crossed  the  Ozus  and 
advanced  by*  way  of  BaDch  into  the  province  of  Eohistan. 
The  terror  of  the  Mongol  name  induced  Bokn  al-dln,  the 
diief  of  the  ABaaHsins,  to  deprecate  the  wrath  of  Hulagn 
by  offers  of  submission,  and  he  wajs  so  fsr.sucoeesful  that 
he  was  able  to  purchase  a  temporary  immunity  from  mas- 
sacre by  dismantling  fifty  of  the  principal  fortresses  in 
Knhistan.  But  when  once  the  country  had  thus  been  left 
at  the  mercy  of  the  invaders,  their  belief  in  the  old  saying 
^BUme  dead  hath  no  fellow"  sharpened  their  battlfr«zes, 
aod,  sparing  neither  man,  woman,  nor  child,  they  extermin- 
ated the  imhappy  people.  Hulaga  then  marched  across 
the  snowy  mountains  in  the  direction  of  Baghdad.  On 
arriving  before  the  town  he  demanded  its  sarrender.  This 
being  refused,  he  laid  siege  to  the  walls  in  the  usual  deetruc- 
tire  Mongril  fashion,  and  at  length,  finding  yistance  hope- 
lees^  the  caliph  was  induced  to  give  himsdf  u\>  and  to  open 
the  gates  to  his  enemiesL  On  the  15th  of  February  1263 
the  Mongols  entered  the  waDs,  and,  following  their  in- 
stineti^  sacked  the  city«  For  seven  days  it  was  given  up 
to  pillage^  fire^  and  the  swotd,  and  the  numbto  of  killed 
waB  said  to  have  reached  tiie  enormoos  sam  of  800,000. 
For  the  moment  the  cdiph's  life  was  spared,  and  he  waa 
allowed  to  cany  away  100  wives  oat  of  700  who  lived  in 
Ids  harem,  as  being  those  upon  irhom  **  neither  the  son 
nor  moon  had  shone.*  Bat  hit  fate  soon  overtook  him. 
Aoooonts  differ  aa  to  the  drenmstancee  of  his  death,  some 
aaying  that  he  was  sewn  up  in  a  sack  and  trodden  to 
death  by  horaee,  others  thai  he  was  starved  to  death.  To 
the  Modem  worid  hia  loss  was  a  religioas  catastrophe^  as 
by  it  Islam  kxt  its  spiritoal  head.  While  at  Baghdad 
Hnkga  gave  hia  astronomer,  Nisir  al-din,  permissioa  to 
baiU  aa  obeeryatory.  The  town  of  Mantf^  was  the  site 
chosen,  and,  under  the  laperintendeiice  of  Nisir  al-din  and 
four  western  Aaiaftie  astronomers  who  were  assoeiated  with 
him,  a  handsome  dbservatoiy  was  boilt,  and  famished  with 
*'annilkiy  spherea  and  astrohibes,  and  with  a  beantifnlly- 
ezaeoted  terrestrial  globe  showing  the  five  climatea."  One 
tembleresalt  of  the  Mongol  invasion  wasa  feaifol  famine, 
which  desokted  the  provinces  of  Irak-Arabi,  Mesopotamia, 
S^ria,  and  B^bn.  But^  thoog^  the- inhabitants  starved,  the 
Mongols  had  strength  and  enersy  left  to  continae  their 
onwvd  roardi  into  Qyria.  Aleroo  was  stormed  -and 
atAed,  Dunaseos  surrendered,  and  Hulaga  was  meditating 
the  eaptora  of  Jemsakm  with  the  oljeet  of  restoring  it  to 
the  Cbxistiaos  wheA  he  i^ved  the  news  of  Mangu's  death, 

and,  as  in  doty  boand,  at  ooee  set  oa^  on  bis  fstom  to 


^Mongolia^  leaving  Eitubuka  in  command  of  the  Mongol 
■^forces  in  Syria.    As  a  reward  for  his  services,  Hulaga 
received  the  investiture  of  his  conquests,  and  established 
there  the  empiiB  of  the  TlkTiAna 

While  Hulagu  was  prosecuting  these  conquests  in  western 
Asia,  Mangu  and  his  next  bsother  Kublai  were  pursuing 
a  like  course  in  southern  Ghina.  Southwaid  they  even 
advanced  into  Ton^-king,  and  westwaid  they  carried  their 
arms  over  the  frontier  into  Tibet.  But  in  one  respect  there 
was  a  vast  difference  between  the  two  campaigns.  Under 
the  wise  command  of  Kublai  all  indiscriminate  massacres 
were  forbidden,  and  probably  for  the  first  time  in  Mongol 
history  the  inhabitants  and  garrisons  of  captured  cities 
were  treated  with  humanity.  While  carrying  on  the  war 
in  the  province  of  Sze^^'uen  Mangu  was  seized  with  an 
attack  of  dysentery,  which  proved  fatal  after  a  few  days' 
illness.  His  body  was  carried  into  Mongotia  on  the  backs 
of  two  asses,  and,  in  pursuance  of  the  custom  of  slaughter- 
ing eveij  one  encountered  on  the  way,  20,000  persons 
were,  according  to  Marco  Polo,  put  to  the  sword. 

At  the  Kurutai,  or  assembly  of  notables,  which  was  held 
at  Shang-tu  after  the  death  of  Mangu,  his  brother  Ku- 
bhd  (see  Kublai  Khan)  was  elected  khakan.  For 
thirty-five  years  he  sat  on  the  Mongol  throne,  and  at  his 
death  in  1294,  in  his  seventy-ninth  year,  he  was  succeeded 
by  his  son  Timur  Khan,  or,  as  he  was  otherwise  called, 
XJldsheitu  Khan.  The  reign  of  this  sovereign  was  chiefly 
remarkable  for  the  healing  of  the  division  which  had  for 
-thirty  years  separated  the  families  of  Ogdai  and  Jagatai 
from  that  of  the  ruling  khakan.  If Idsheitu  wta  succeeded 
by  his  nephew  Khaiman.  In  accordance  with  the  usual 
ceremony,  on  the  election  being  announced  four  of  the 
princes  of  the  blood  raised  Uie  new  khakan  aloft  on  a 
piece  of  white  felt,  two  others  supported  him,  while  a 
seventii  offered  him  the  cup.  *'  Meanwhile,  while  Shaman 
o£f(Bred  up  prayers  for  his  prosperity  and  saluted  him  by 
'  the  title  of  Kuluk  Khan,  carts  full  of  gold  pieces  and  ri<& 
tissues  were  brought  out  and  distribute  So  many  pearls 
were  spread  on  the  ground  that  it  resembled  die  sky. 
Hie  feast  lasted  a  week,  during  each  day  of  which  40  oxen 
and  4000  sheep  were  consumed.  libi^ns  of  milk  from 
700  sacred  cows  and  7000  ewes  were  sprinkled  on  the 
ground."  With  that  tolerance  which  so  markedly  char- 
acterised the  Mongols  at  this  period,  Kuluk  worshipped 
indiscriminately  at  the  temples  of  the  Chinese  Shang-«a 
and  before  the  Buddhist  shrines,  while  at  the  same  time 
he  lent  a  &vonrable  countenance  to  John  of  Montecorvinov 
who^  during  the  whole  of  his  reign,  was  archbishop  of 
Peking.  Unfortunately  the  archbishop  was  not  so  tolerant 
as  the  k>»f^^^"i  and  carried  on  as  fierce  a  dispute  with  the 
Nestorian  CShristians  of  his  dsy  as  that  whidi  divided  the 
Dominicans  and  Jesuits  in  C^iina  three  centuries  later. 
After  a  short  reign,  and  at  the  early  age  of  thirty-one,  Kuluk 
wss  gathered  tohis  Others  in  Febrnsry  1311.  His  nephew 
and  successor,  Buyantu,  was  a  man  of  considerable  culture, 
and  Substantially  patronised  Chinese  litemture.  Among 
other  benefits  which  he  conferred  on  letters,  he  rescoed 
the  celebrated  inscription -bearing  "stone  drums,"  which 
are  commonly  said  to  be  of  the  Chow  period  (B.a  1122- 
255),  from  ihe  decay  and  ruin  to  which,  they  were  left  by 
the  last  empenv  of  the  Kin  dynasty,  and  placed  them  in 
the  gateway  of  the  temple  of  Confucius  at  Peking,  where 
iheynowstand.  After  a  reign  of  nine  years  Buyantu  was 
sncceeded  by  his  son  O^gen,  who  perished  in  1323  hj  the 
knife  of  an  assassin, — the  first  occasion  on  which  a  reigning 
descendant  of  Jenghis  Khan  thus  met  his  fate.  Timnn 
Timur,  who  was  the  next  sovereign,^  devoted  himself  mainly 
to  the  adminuftration  of  his  empire.  He  dirided  CSiina, 
which  until- ihat  time  had  been  apportioned  into  twelve 
provinoefe^  into  eighteen  provinces,  and  rearrsnged  the 
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BTstem  of  state  granaries,  whidi  had  fallen  Into  disorder. 
E'iB  ooQit  vas  Tisited  by  Friar  Odorie,  wlio  giYss  a  minnte 
jeecriptiqiD  ef  the  pakoe  and  its  inhabitants.  Speaking 
>f  the  palace  this  writer  sajs — 

"  Its  baMmant  vm  nhed  aboat  two  psoas  from  tha  sroxud,  and 
i-itbin  thara  vara  twan^-fonr  eolnmna  of  gold,  and  ul  tha.  waUs 
rere  hong  with  aUna  of  red  laatbar,  said  tp  ba  tha  iinaat  in  tha 
rorld.  In  tha  midat  of  tha  palaoa  waa  a  great  jar  mora  than  two 
)a<wa  in  height,  made  of  a  certain  pradona  stone  called  mardaoas 
jade) ;  its  nrioa  axoeeded  the  ralue  of  foor  large  towna.  .  .  .  Into 
oii  reaMl  oHnk  waa  oondnoted  by  oertein  oondniti  from  tha  ooort 
>f  tha  palace,  and  bedde  it  ware  many  golden  gobleti^  fttan  which 
hoae  dnnk  who  liated.  .  .  .  When  the  khakan  eat  on  hia  throne, 
he  queen  waa  on  his  left  hand,  and  a  step  lower  two  otbeia  of  his 
romen,  while  at  the  bottom  of  tha  steps  stood  the  other  ladies  of 
lia  iamil  J.  All  thoae  who  ware  marriaa  wore  upon  their  heada  the 
9ot  of  a  man  as  it  were  s  cnfait  snd  a  half  in  length,  and  st  tha 
op  of  the  foot  there  were  certain  cranes'  leathers^  tiie  whole  foot 
emff  set  with  great  pearls,  so  that  if  there  wore  in  the  whole  world 
ny  fine  and  large  pearls  they  were  to  be  found  in  tha  deoorstion 


The  following  jears  were  years  of  great  natural  and 
olitical  oonynlsiona.  Devastating  floods  swept  oyer  China, 
arrying  death  and  ruin  to  thousands  d  homes ;  earthquakes 
lade  desolate  whole  districts ;  and  in  more  than  one  part 
f  the  empire  the  banners  of  reyolt  were  unfurled.  The 
hakans  who  now  successively  occupied  the  throne,  instead 
f  striving  to  stem  the  tide  of  discontent  and  disorder,  gave 
hemselves  up  to  every  kind  of  debauchery.  As  a  natural 
onsequence,  the  conduct  of  affiurs  fell  entirely  into  the 
ands  of  their  ministers,  who  but  too  often  reflected  the 
ices  of  their  sovereigns.  A  comet  which  appeared  in  the 
eign  of  Toghon  Timur  Khan,  and  which  was  believed  to 
e  the  precursor  of  fresh  disasters  to  the  reigning  house^ 
istifled  the  prediction  by  being  almost  immediately  fol- 
»wed  by  an  earthquake,  which  overthrew  the  temple  of 
16  Imperial  Ancestors,  from  the  altars  of  which,  as  if  to 
jmplete  the  misfortune,  the  silver  tablets  of  the  emperors 
ere  in  the  consequent  confusion  stolen.  It  was  not  long 
efore  the  populu*  discontent  found  vent  In  order  to 
reyent  the  recurrence  Of  the  periodical  inundations  caused 
f  the  overflow  of  the  TeUow  river,  the  emperor  ordered 
levy  of  70,000  men  to  excavate  a  new  channel  for  its 
angerous  stream,  and  imposed  a  heavy  tax  to  meet  the 
teessary  expenses.  /These  oppressive  edicts  overstrained 
le  patience  of  the  p^ple,  and  they  broke  into  open  re- 
ellion.  Under  various  leaders  the  rebels  captured  a  num- 
er  of  cities  in  the  provinces  of  Eeang-nan  and  Honan, 
od  took  poaaeaaion  ol  Hang-chow,  the  capital  of  the  Sung 
nperors.  At  the  same  time  pirates  ravaged  the  coasts 
nd  swept  the  imperial  vessels  off  the  sea.  While 
lese  combined  disorders  were  disturbing  the  coi^try,  the 
tnpercH*,  under  the  guidance  of  Tibetan  Lamas,  was  being 
litiated  into  tha  sensual  ei^oyments  peculiar  to  the  warmer 
limates  of  Asia. 

In  1355  a  Buddhist  priest  named  Choo  Tuen-chang 
ecame  so  impressed  with  the  misery  of  his  countrymen 
Eiat  he  threw  ofT  his  vestments  and  enrolled  himself  in 
tie  rebel  army.  His  military  genius  soon  raised  him  to 
tw  position  of  a  leader,  and  with  extraordinary  success 
•  overcame  irith  his  rude  levies  the  trained  legions  of 
tie  Mongol  emperor.  Wtdle  unable  to  defeat  or  check 
tie  rebels  in  the  central  provinces  Toghon  Timur  was  also 
Jled  upon  to  face  a  rebellion  in  Oorea.  Nor  were  his 
nns  more  fortunate  in  the  north  than  in  the  south.  An 
rmy  whidi  was  sent  to  suppress  the  revolt  was  cut  to 
to  £  man.     These  events  made  a  dream 


rhich  the  emperor  dreamt  about  this  time  of  easy  inter- 
retation.  He  saw  in  his  sleep  "a  wiU  boar  with  iron 
oaks  niah  into  tha  eity  and  wound  the  people  who  were 
riven  Uther  and  thither  without  findinff  shelter.  *,  Mean- 
rhile  the  son  and  the  moon  rushed  together  and  (iwished.* 
'This  dreac^*  said  the  diviner^  "ia  a: prophecy^ that  the 


khakaa  wOl  lose  Mb  em|dre.'  The  fulfilment  followed 
closely  on  the  prophesy,  ^y  a  subterfuge,  the  rebels,  after 
having  gained  possession  of  most  of  'the  central  provinces 
of  the  empire^  captured  Peking.  But  Toghon  Timur  by 
a  hasty  flight  eaeaped  from  his  enemies,  and  sought  safety 
on  the  shores  of  the  Dolonor  in  Mongolia.  For  a  time  the 
western  provinces  of  China  continued  to  hold'  out  against 
the  ^beh,  but  with  the  flight  of  Toghon  Timur  the  Mon- 
gol troops  lost  heart,  and  m  1368  uie  ex-Buddhist  priest 
ascended  the  throne  as  the  first  sovereign  of  the  Ming  or 
**  Bright "  dynasty,  under  the  title  of  Hung-woo^ 

Thus  ended  the  sovereignty  of  the  house  of  Jenghis 
Khan  in  China,  nor  need  we  look  far  to  find-  the  cause  of 
its  falL  Brave  and  hardy  the  Mongols  have  always  shown 
themselves  to  be ;  bat  the  capacity  for  consolidating  the 
fruits  of  victory,  for  establishing  a  settlea  form  of  govern- 
ment, and  for  gaining  the  allegiance  of  the  conquered 
peoples,  have  invariably  been  wanting  in  them.  For  a 
time  their  prowess  and  the  exceptional  ability  of  some  of 
the  first  emperors  of  their  line  held  the  people  of  China 
in  a  bondage  whidh  was  only  outwardly  peaceful,  and, 
when  the  hands  which  held  tiie  reins  ket  their  nervous  - 
power,  and  the  troops,  enervated  by  the  softer  climate  of 
China,  lost  much  of  their  hardihood,  the  long  pent-up 
hatred  of  a  foreign  yoke  broke  out  and  with  gathering 
strength  drove  t£e  invaders  back  to  their  Mongolian 
pasture-grounds. 

Not  content  with  having  recovered  China,  the  emperor 
Hung-woo  sent  an  army  of  400,000  men  into  Mongolia  in 
pursuit  of  the  forces  which  yet  remained  to  the  khakan. 
Even  on  their  own  ground  the  disheartened  Mongols 
failed  in  their  resistance  to  the  Chinese,  and  at  all  points 
suffered  dinster.  Meanwhile  Toghon  Timur,  who  did 
not  long  survive  his  defeat,  was  succeeded  in  the 
khakanate  by  BiHktu  Khan,  who  again  in  1379  was 
followed  by  Ussakhal  Khan.  During  tiie  reign  of  this  last 
prince  the  Chinese  again  invaded  Mongolia,  and  inflicted 
a  crushing  defeat  on  the  khan's  forces  in  the  neighbour- 
hood of  Lake  Buyur.  Besides  the  slain,  2994  officers  and 
77,000  soldiers  are  said  to  have  been  taken  prisoners,  and 
an  immense  booty  to  have  been  secured.  This  defeat 
was  the  final  ruin  of  the  eastern  branch  of  the  Mongols, 
who  from  this  time  surrendered  the  supremacy  .to  the 
western  diviuon  of  the  tribe.  At  first  the  Keraits  or 
Torgod,  as  in  the  early  days  before  Jenghis  Khan  rose 
to  power,  exercised  lordship  over  the  eastern  Mongols, 
but  from  these  before  long  the  supremacy  passed,  to  the 
Oirad,  who  for  fifty  years  treated  tiiem  as  vassals.*  Not- 
withstanding their  subjection,  however,  the  Keraits  still 
preserved  the  imperial  line,  and  khakan  after  khakan 
assumed  the  nominal  sovereignty  of  the  tribe,  while  the 
real  power  rested  with  the  descendants  of  Toghon,  the 
Oirad  chief,  who  had  originally  attached  them  to  his 
sceptre.  Oradually,  however,  tiie  Mongol  tribes  broke 
away  from  all  governing  centres,  and  established  scattered 
communitiea  with  as  many  diiefs  over  the  whole  of 
eastern  Mongolia.  The  discredit  of  having  finally  disin- 
tegrated the  tribe  is  generally  attached  to  lingdan  Khan 
(1604-1634),  of  whom,  in  reference  to  his  arrogant  and 
brutal  character,  has  been  quoted  the  Mongolian  proverb  : 
**A  raging  klnkan  disturbs  the  state,  and  a  ragin(; 
saghan  (elephant)  overthrows  his  keepers." 

At  this  time  the  Mongols,  though  scattered  and  in 
isolated  bodies,  had  recovered  somewhat  from  the  shock 
of  the  disaster  which  they  suffered  at  the  hand  of  the  first 
Ming  sovereiign  of  China.  When  first  driven  northwards, 
they  betook  tiiemselves  to  the  banks  of  the  Kerulon,  from 
whence  they  had  originally  started  on  their  victorious 
career;  but  gradually,  as  the  Cfainese  power  became  weaker 
among  the  firontier  tribes,  they  again  paahfld-^aoathw^d^- 
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and  at  thk  time  bad  established  oolooite  iir  the  OrdnB 
ooontiy;  within,  the  northern  bend  of  the  Yellow  riYer. 
The  Mongol  royal  family  and  their  immediate  earroondings 
Qooopied  the  Ghakhar  ooontrj  to  the  north»weat  of  the 
Ordoa  territory,  wiiere  they  .became  eventually  subjngatedr 
by  the  Manahns  on  the  orerthrow  of  the  Bling  dynasty 
m  1644  by  the  present  ralers  of  China.  Possibly  out  of 
consideration  for  the  royal  descent  of  their  chiefs,  the 
Ghineee  emperors  have  invariably  placed  these  Mongols 
in  a  privileged  position,  and  haye  incorporated  the  eight 
bazmera  or  military  diTisions  of  the  Chakhars  as  one  of 
the  eight  banners  of  the  imperial  Manch'i  army.  The 
remaining  Mongols  who  submitted  to  the  Manchns  were 
divided  mto  135  banners,  49  representing  aU  those  on 
the  southeast  of  the  desert,  and  86  the  Khalkhas,  whose 
territoiy  stretched  abng  the  north  of  the  desert  from 
the  nei^boorhood  of  Barkhnl  on  the  west  to  the  Dalai- 
nor  on  the  north-east.  From  and  before  ihis  period  the 
history  of  the  eastern  Mongols  has  been  that  of  all  the 
nomad  tribes  of  central  Aiua,  about  which  npthing  can 
be  more  certainly  said  than  that  that  which  appears  most 
ampivibable  is  most  likely  to  happen,  and  that  that  which 
might  naturally  be  expected  rarely  occurs.  Eadi  tribe, 
as  its  fortunes  varied,  either  rose  to  pow«r  or  sank  into 
insignificance.  At  times  the  old  vigour  and  strength 
which  had  nerved  the  arm  of  Jenghu  Khan  seemed  to 
return  to  the  tribe,  and  we  read  of  successful  expeditions 
being  made  by  the  Ordu  Mongols  into  Tibet,  and  even  of 
invasions,  into  China.  The  relations  with  Tibet '  thus 
inaugurated  brought  about  a  raind  spread  of  Buddhiun 
among  the  Mongolians,  and  in  the  beginning  of  the  17  th 
oentury  the  honour  of  having  a  Dalai  Lama  bom  among 
them  was  vouchsafed  to  them.  In  1626  Toba,  one  of  the 
sons  of  Bushuktu  Jinung  Khap,  went  on  a  pilgrimage  €• 
the  Dalai  Lama,  and  brought  back  with  him  a  oopy  of.  the 
Tai^jur  to  be  translated  into  Mongolian,  as  the  Eai\jur 
had  already  been.  But  though  the  prowess  of  the  Ordu 
Mongols  was  stiU  unsubdued,  their  mode  of  living  was  as 
barren  and  rugged  as  the  steppes  and  rocky  hiUs  which 
make  up  their  territory!  Their  flocis  and  h^ds^  on  which 
they  are  entirely  dependent  for  f ojod  and  clothine,  are  not 
numerous,  and,  like  their  masters,  are  neither  w£  fed  nor 
well  &vo«ired.  But  though  living  in  this  miserable  condi- 
tion their  princes  yet  keep  up  a  certain  amount  of  barbaric 
states  and  .the  people  have  at  least  the  reputation  of  being 
honesW  Bevend  of  the  tribes  who  had  originally  migrated 
with  t^pse  who  finally  settled  in  the' Ordu  territory,  imding 
the  country  to  1i>e  so  inhos]Htable,  moved  farther  eastward 
into  richer  pastures.  Among  these  were  the  Tumeds,  one 
of  whose  chiefs,  Altan  Khan,  is  famous  in  later  Mongol  his- 
tory for  the  power  he  acquired.  For  many  years  during  the 
16Ui  oentury  he  carried  on  a  not  altogether  unsuccessful 
war  with  China,  and  finally,  when  peace  was  made  (1571), 
the  Chineee  were  fain  to  create  him  a  prince  of  the  empire 
and  to  confer  a  golden  seal  of  authority  upon  him.  In 
nbei  his  arms  were  as  successful  as  in  China  $  but,  as  has 
often  happened  in  history,  the  physical  conquerors  became 
the  mental  subjects  of  the  conquered.  I/imaism  has 
always  had  a  great  attraction  in  the  eyes  of  the  Mongols, 
and,  through  the  instrumentality  of  some  Lamaist  prisoners 
whom  Altan  brought  back  in  lus  train,  the  religion  spread 
at  this  time  rapidly  among  the  Tumeds.  Altan  himself 
embraced  the  faith,  and  .received  at  his  court  the  Bogda 
^odnam  Gyamtso  Khutuktu,  on  whom  he  lavished  every 
token  of  honour.  One  immediate  effect  of  the  introduction 
of  Buddhism  among  the  Tumeds  was  to  put  .an  end  to  the 
saerifioes  which  were  commonly  made  at  tiie  grave  of  their 
chieftains.  In  1584  Altan  died,  and  was  succeeded  by  his 
son  fienge  Dugureng  l^ur.  The  rich  territory  occupied 
b7  the  Tumeds^  tog^her  with  the  increased  intercourse  with 


China  wflich  sprang  np  atter  the  wars  of  Altan,  began  to 
effect  a  change  in  Uie  manner  of  life  of  the  people^  By 
degrees  the  pastoral  habits  of  the  inhabitants  became  more 
agricultural,  and  at  the  present  day,  as  in  Manchuria,  Chinese 
imkiigrants  have  so  stamped  their  mark  on  the  fields  and 
miCrkets,  on  the  towns  ami  villages,  that  the  country  has 
become  to  all  intents  and  purposes  part  of  China  proper. 

Passing  now  from  the  inner  division  of  the  Mongols---that 
is  to  say,  the  Chakhars  and  the  49  banners  who  Uve  in  the 
southern  and  eastern  portions  of  the  desert — ^we  come  to  the 
outer  division,  'whikm  is  divided  into  86  banners,  and 
occupies  the  territory  to  the  north  of  the  desert  Of  these 
the  chief  are  the  Khalkhas,  who  are  divided  into  the  West- 
em  and  Eastem  Khalkhas.  These  people  form  the  link  of 
communication  between  Europe  and  eastern  Asia.  Early 
in  the  17th  century  the  Buasians  sent  an  embassy  to  the 
court  of  the  Golden  Khan  with  the  object  of  persuading  the 
Mongol  khan  to  acknowledge  allegiance  to  the  czar.  This 
he  did  without  much  hesitation  or  inquiry,  and  he  fur- 
ther despatched  envoys  to  Moscow  on  the  return  of  the 
Russian  embassy.  But  the  allegiance  thus  lightly  acknow- 
ledged was  lightly  thrown  off,  and  in  a  quarrel  which  broke 
out  between  the  Khirghis  and  the  Bussians  the  Klia^lVKim 
took  the  side  of  the  former.  The  breach,  however,  was 
soon  healed  over,,  and  we  find  the  Golden  Khan  sending 
an  envoy  again  to  Moscow,  asking  on  behalf  of  his  master 
for  presents  of  jewels,  arms,  a  telescope,  a  clock,  and  "a 
monk  who  had  been  to  Jerusalem  that  he  might  teach  the 
Khalkhas  how  the'  Christians  prayed."    Their  submission 


to  Russia  on  the  north  did  not  save  them,  however,  from 
the  Chinese  attacks  on  the  south.  In  central  Asia,  as 
the  recent  history  of  Russia  in  that  part  of  the  world 
shows,  the  depredations  of  a  tribe  on  ihe  property  of  its 
neighbours  supply  4  ready  cause  of  quarrel  at  any  moment, 
and  the  Chinese  had.  no  difficulty,  therefore,  in  justifying 
an  invasion  of  the.  Khalkha  territory.  At  that  time  the 
present  Manchu  dynasty  ruled  in  China,  and  to  the  then 
reigning  sovereign  the  Khalkhas  gave  in  their  submission. 
For  some  time  the  Chinese  yoke  sat  lightly  on  tLeir 
consciences,  but  difficulties  having  arisen  with  the  Kal- 
muks,  they  were  ready  enough  to  chiim  the  protection  of 
China.  To  cement  the  alliance  the  emperor  K'ang-he 
invited  all  the  Khalkha  chiefs  to  meet  him  at  the  plain 
of  Dolonor.  This  ceremony  brought  the  separate  history 
of  the  Khalkhas  toja  dose,  since  hom  that  time  they  have 
been  engulfed  in  the  Chinese  empire. 

Another  important  branch  of  the  great  Mongolian  family 
is  the  tribe  of  the  Koshod  or  EleuUis.  These  claim  that 
their  chieftains  have  maintained  unbroken  the  direct  descent 
from  Khassar,  a  brother  of  Jenghiz  Khan.  Their  home 
is  in  the  neighbourhood  of  the  Kdko-nOr,  and  in  the  country 
to  the  north  of  the  narrow  strip  of  the  Kansuh  province 
^  which  separates  that  district  from  Mongolia  proper,  fhe 
pasture  in  the  territories  thus  indicated  is  ridi  and  abund- 
ant, and  the  Eleutha  have  therefore  had  fewer  temptations 
to  wander  than  most  of  their  cognate  tribes.  Being  thus 
stationary  and  within  a  short  distance  of  the  Chinese  fron- 
tier, they  easily  fellimder  the  dominion  of  that  empire,  and 
in  tlie  year  1725  were  incorporated  into  29  imperial  banners. 
During  the  Kin  dynasty  of  China  the  Kera'*.s,  as  has 
been  pointed  out,  were  for  a  time  supreme  in  Mongolia^ 
and  it  was  during  that  period  that  one  of  the  earliest 
recognised  sovereigns,  Merghus  Buyuruk  Khan,  sat  on  the 
throne.  In  an .  engagement  with  a  neighbouring  Tatar 
teibe  their  khan  was  captured  and  sent  as  a  propitia- 
tory present  to  the  Kin  emperor,  who  put  him  to  deatlf 
by  nailing  him  on  a  wooden  ass.  On  the  treacherous 
IVitar  chi^  the  widow  determined  to  avenge  herself,  and 
chose  the  occasion  of  a  feast  as  a  fitting  opportunity. 
With  wellrdisguised  friendship  she  sent  him  a  present  of 
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ten  cucm,  a  Juuidred  iheep,  and  •  htindred  lacka  of  kimtiaa. 
These  last,  howerer,  instead  of  being  filled  with  ekins  of 
the  liqnor  which  Mongoliana  love  so  well^  contained  armed 
men,  who^  when  the  Tatar  waa  feasted,  rushed  from  their 
concealment  and  killed  him.  A  grandson  of  Merghns  was 
the  oelebiated  Wang  Khan,  who  was  sometimes  the  allj  and 
sometimea  the  enemj  of.  Jenghii  Khan,  lind  has  also  been 
identified  as  the  Fleeter  John  of  early  Western  writers.  In 
war  be  waa  almost  invariably  unfortunate,  and  it  was  with  no 
great  diiBcalty,  therefore,  that  his  brother  Ki  Wang  detached 
the  greater  part  of  the  Kerait  tribes  from  his  burner,  and 
founded  the  Torgod  chiaftainshipi  named  probably  from 
the  countiy  where  they  settled  themselyeSb  The  unrest 
peculiar  to  the  dwellers  in  the  Mongdian  desert  disturbed 
the  Torgod  as  ihuch  as  their  neighbours.  Their  history 
for  sereral  centuries  oooaiBta  of  nothing  but  a  suoceasion 
of  wan  with  the  tribes  on  either  aide  of  them,  and  it  was 
not  until  1672,  when  Ayuka  Khan  opened  rcJations  with 
the  Russians,  that  the  oo«ntry  obtained  an  even  temporarily 
settled  existence.  Its  position,  indeed,  at  this  time  made 
it  neoeasaiy  that  Ayuka  should  ally  himself  either  with  the 
Buasiana  or  with  hu  southern  neighbours  the  Turks,  though 
at  the  same  time  it  waa  obvious  that  his  alliance  with  ti^e 
one  would  bring  him  into  oolliaion  with  the  other.  His 
Dorthem  neighbours,  the  Oostacks  of  the  Yaik  and  the 
Baahkira,  bo&  subject  to  Russia,  had  the  not  uncommon 
pn^pensity  for  invading  his  borders  and  harassing  his  sub- 
jects. This  gave  rise  to  complaints  of  the  czar's  govern- 
ment and  a  disposition  to  open  friendly  relations  with  the 
Krim  khan.  A  rupture  with  Russia  followed,  and  Ayuka 
carried  his  arms  as  far  as  Kasan,  burning  and  laying  waste 
the  villages  and  towns  on  his  route  and  carrying  off  prisoners 
and  spoils.  Satisfied  with  this  vengeance,  he  advanced  no 
farther,  but  made  a  peace  with  the  Russians,  which  was 
confirmed  in  1722  at  an  audience  which  Peter  the  Great 
gave  him  at  Astrakhan.  On  Ayuka's  death  shortly  after 
this  events  he  was  succeeded  by  his  son  Cheren  Donduk, 
who  received  from  the  Dalai  Lama  a  patent  to  the  throne. 
But  this  apiritual  aupport  availed  hun  little  against  the 
plots  of  hia  nephew  Donduk  Ombo,  who  so  completely 
gained  the  anfiiages  of  the  people  that  Cheren  Donduk 
fled  biloie  bim  to  St  Petersburg,  where  he  died,  leaving 
hia  nephew  in  possession.  With  consummate  impartiality 
the  Russians,  when  they  found  that  Donduk  Ombo  had 
not  only  seised  the  throne  but  waa  goveminff  the  country 
with  vigour  and  wisdom,  formally  invested  him  with  the 
khanate.  At  his  death  he  was  succeeded  by  Donduk 
Taishi,  who^  we  are  told,  went  to  Moscow  to  attend  the 
ooronation  of  the  empress  Elizabeth,  and  to  swear  fealty 
to  the  Russians.  After  a  short  reign  he  died,  and  hu 
thxone  waa  ooeupied  by  hia  son  Ubasha.  The  position  of 
the  Torgod  at  this  time,  hemmed  in  as  they  were  between 
the  Rnsajans  and  Turks,  waa  rapidly  becoming  unbearable, 
and  the  question  of  migrating  "bag  and  baggage"  was 
very  generally  mooted,  hx  the  war  between  his  two  power- 
ful x^ighbonrs  in  1769  and  1770,  Ubasha  gave  valuable 
assistance  to  the  Russians.  His  troops  took  part  in  the 
siege  of  Otchakol^  and  guned  a  decided  victory  on  the 
KjIanSk  Fluahed  witii  theae  aucoesses,  he  was  in  no  mood  to 
listen  patiently  to  the  taunts  of  the  governor  of  Astrakhan, 
who  likened  him  to  a  *^bear  fastened  to  a  chain,*  and  he 
made  up  hia  mind  to  break  away  once  and  for  all  from  a 
tutelage  which  waa  aa  gaUing  as  it  was  oppressive.  He 
determined,  therefore^  to  migrate  eastward  with  his  neople, 
and  on  the  5th  of  January  1771  he  began  his  mardi  with 
70,000  funilies.  In  vain  the  Ruasians  attempted  to  recall 
the  fogitiyeai  who^  in  apite  of  infinite  hardships,  after  a 
joumry  of  aigKt  mwith^  reached  the  province  of  Bi,  wliere 
they  were  wdoomed  by  the  Chinese  authorities.  Food 
for  a  year^  causumptioQ  waa  supplied  to  each  family; 


and  land,  money,  and  cattle  were  freely  distributed.  How 
many  lost  their  lives  on  the  toilsome  march  it  is  impos- 
sible to  say,  but  it  is  believed  that  300,000  persons  sur- 
vived to  receive  the  hospitality  of  the  Chinese.  This 
migration  is  interesting  as  illustrating  Uie  many  displace- 
ments of  tribes  and  peoples  which  have  taken  place  on 
the  continent  of  Asia  at  Afferent  periods  of  history.  Such 
another  migration  occurred  between  four  and  five  thousand 
years  ago^  when  the  Chinese  croeBed  from  western*  Asia 
into  their  present  empire ;  such,  again,  waa  the  movement 
which  carried  the  Osmanli  Turks  from  north-eastern  Asia 
into  Asia  Minor,  and  eventually  across  the  Boephorus. 
By  this  desperate  venture  the  Torgod  escaped,  it  is  true, 
the  oppression  of  the  Russians^  but  they  feU  into  the  hands 
of  other  masters,  who^  if  not  so  exacting;  were  equally  de- 
termined to  be  supreme.  The  Chineae,  fiattmd  by  the 
compliment  implied  by  the  transference  of  allegiancey 
settled  them  on  lands  in  the  province  of  111,  in  the  neigh- 
bourhood of  the  Altai  Mountains,  and  to  the  west  of  Uie 
desert  of  QobL  But  the  price  they  were  made  to  pay  for 
this  liberality  was  absorption  in  the  Chinese  empire.  Like 
the  other  Chinese -subdued  Mongols,  the  Torgod  were 
divided  into  banners,  and  from  that  time  forth  they  lost 
their  indiriduality. 

Among  the  Mongol  chiefs  wno  rose  to  fame  during  the 
rule  of  the  Ming  dynasty  of  China  was  Toghon,  the  Kal- 
muk  khan,  who,  taking  advantage  of  the  state  of  confusion 
which  reigned  among  the  tribes  of  Mongolia^  established 
for  himself  an  empire  in  north-western  Asia.  Death  carried 
him  off  in  1444,  and  his  throne  devolved  upon  his  son 
T^eeen,  who  was  no  degenerate  offspring.  Being  without 
individual  foes  in  Mongolia  for  tiie  same  reason  that 
Narvaez  had  no  enemies — namely,  that  he  had  killed  them 
all — ^he  turned  his  arms  against  China,  which  through  all 
history  has  been  the  happy  hunting-ground  of  the  northern 
tribes,  and  had  the  unexampled  good  fortune  to  take 
prisoner  the  Chinese  emperor  Ching-tung.  But  victory 
did  not  always  decide  in  lus  favour,  and,  after  having  suf- 
fered reverses  at  the  hands  of  the  Chinese,  he  deemed  it 
wise  to  open  negotiations  for  the  restoration  of  his  imperial 
prisoner.  Thus,  after  a  captivity  of  seven  years,  Ching- 
tung  re-entered  his  capital  in  1457,  not  altogether  to  the 
general  satisfaction  of  his  subjects.  On  the  death  of  Ye^een, 
shortly  after  this  event,  the  Kalmuks  lost  much  of  their 
power  in  eastern  Asia,  but  retained  enough  in  other  por^ 
tiona  of  their  territory  to  annoy  the  Russians  by  raidi 
within  the  Russian  frontier,  and  by  constant  acts  of  pillage. 
In  the  17  th  century  their  authority  was  partly  restored  by 
Galdan,  a  Lama,  who  succeeded  by  the  usual  combination 
of  wile  and  violence  to  the  throne  of  his  brother  Sengh^. 
Having  been  partly  educated  at  Lhasa,  he  was  well  versed 
in  Asiatic  politics,  and,  taking  advantage  of  a  quarrel  be- 
tween the  Black  and  White  Mountaineers  of  Eashgar,  he 
overran  Little  Bokhara,  and  left  a  viceroy  to  rule  over  the 
province  with  hia  capital  at  Yarkand.  At  the  same  time 
he  opened  relations  with  China,  and  exchanged  presents 
-mth  the  emperor.  Having  thus  secured  his  powerful 
southern  neighbour,  as  he  Siought,  he  turned  his  arms 
against  the  F>>«^i^f^^  whose  chief  ground  of  offence  was 
their  attachment  to  the  cause  of  his  brothers.  But  his  rest- 
less ambition  created  alarm  at  Peking,  and  the  emperoi 
K'ang-he  determined  to  protect  the  Ehalkhas  against  their 
enemy.  Great  preparations  were  made  for  the  campaign. 
The  emperor,  in  person  commanding  one  of  the  two  forces, 
XDAiidied  into  Mongolia.  After  enduring  incredible  hard- 
ahips  during  the  nurch  through  the  desert  of  Gobi  the  im- 
perial army  encountered  the  Kahnuks  at  Chao-modo.  The 
engagement  was  fiercely  contested,  but  ended  in  the  com- 
plete victory  of  the  Chinese,  who  pursued  the  Kalmuks  for 
10  miles,  and  completely  dispersed  their  forces.     Immense 
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nmnben  mxt  aUin,  among  whom  vbs  Gkldan's  wife,  and 
many  thouaaiidi  sorrendered  thedlftelvea  to  the  victon. 
Gkldan,  with  hiaaon,  daughter,  and  a  few  followera,  fled 
westward  and  eeoaped ;  and  thus  collapBed  a  power  which 
had  threatened  at  one  time  to  oTenhadow  the  whole  of  Cen- 
tral Asia.  For  a  time  Qaldan  stall  maintained  a  semblance 
of  resistance  to  his  powerful  enemy,  and  death  overtook 
him  while  jet  in  the  field  against  the  Chinese.  The  neVs 
of  his  death  was  reoeiyed  with  great  rejoicings  at  Peking. 
The  emperor  held  a  special  serviceof  thanksgiving  to  Heaven 
for  the  deliverance  vouchsafed,  and  order^l  that  the  ashes 
of  his  enemy,  whose  body  had  been  burned,  should  be 
brought  to  tiie  capital  and  there  scattered  to  the  four 
winds.  The  fear  which  had  been  thus  inspired  was  no  idle 
terror.  Qaldan  was  a  man  to  be  feared.  The  conqueror 
of  Samarkand,  Bokhara,  Urgenj,  Kaahgar,  Hami,  and 
twelve  hundred  other  towns^  might  well  be  considered  a 
formidable  foe,  and  Heaven  a  mmif ul  deliverer  in  ridding 
Alia  of  so  restless  and  dangerous  a  chieftain. 

But  though  Qaldan  was  dead  the  Chinese  did  not  eigoy 
that  complete  immunity  from  war  at  the  hand  of  his  suc- 
cessor that  they  had  looked  for.  Tse-wang  Arabtan  was, 
however,  but  the  shadow  of  his  brother  and  predecessor, 
and  a  dispute  which  arose  with  the  Bussians  during  his 
reign  weakened  his  power  in  other  directions.  Little  Bokp 
han  was  said  to  be  rich  in  gold  mines,  and  therefore  be- 
came a  coveted  region  in  the  eyes  of  the  Russians.  Under 
the  vigorous  admmistration  of  Peter  the  Oreat  an  expedi- 
tion was  despatched  to  force  a-  passage  into  the  desired 
province.  To  oppose  this  invasion  the  Kalmuks  assembled 
in  force,  and  after  a  protracted  and  undecided  engagement 
the  Russians  were  glad  to  agree  to  retire  down  we  Irtish 
and  to  give  up  all  further  advance. 

To  Tse-wang  Arabtan  succeeded  Amursama  owing  to 
'  the  support  he  received  from  the  Chinese  emperor  K'een- 
lung,  who  nominated  him  khan  of  the  Eialmuks  and 
chief  of  Sungaria.  But,  though  to  the  ear  these  titles 
were  as  high-sounding  as  those  of  his  predecessors,  in 
reality  the  power  they  represented  was  curtailed  by  the 
presence  of  Chinese  commimoners,  in  whose  hands  rested 
the  real  authority.  The  galling  weight  of  this  state  of 
dependence  drove  Amursama  before  long  into  revolt.  He 
djbparsed  the  Chinese  garrisons  stationed  in  Hi,  killed  the 
giBQeiali^  and  advanced  his  own  forces  as  far  as  Palikun  on 
the  river  HL  To  punish  this  revolt,  K'een-hmg  sent  a  large 
f oroe  into  the  rebellious  province.  As  on  the  previous  occi^ 
sion,  the  Chinese  were  everywhere  victorious,  and  Amursama 
fled  into  Siberia,  where  he  died  of  smallpox  after  a  short 
illness.  The  Chinese  demanded  his  bodv,  but  the  Bussians 
refused  to  give  it  up,  though  they  allowed  the  Chinese 
eommiHuonera  to  identify  it.  On  the  death  of  Amursama, 
K'een-hmg  determined  to  abolish  the  khanate,  and  in  place 
of.  it  he  nominated  four  Hans  to  rule  over  the  Sungars,  the 
Torgod,  the  Khoshod,  and  the  Ddrbod.  But  this  divided 
authority  proved  quite  as  unmanageable  as  that  which  had 
been  wielded  by  the  khan,  and  the  new  rulers  soon  at- 
tem|>ted  to  throw  off  the  yoke  imposed  upon  them  from 
Pekmg.  Again  a  Chinese  army  marched  into  Hi,  and  this 
time  a  severe  measure  of  repression 'was  meted  out  to  the 
rebels  and  their  sympathisers.  A  general  massacre  of  the 
Xalmuks  was  ordered,  and  was  faithfully  carried  out  The 
province  which  had  been  as  a  fruitful  field  was  utterly 
wreckotl,  and  the  place  of  the  Sungars  was  taken  by  exiled 
criminabfrom  China. 

But  while  China  waa  thus  absorbing  the  Mongols  within 
her  reach,  Russia  waa  gathering  within  her  boniers  those 
with  whom  she  came  into  contact.  Among  these  were 
the  Buriats,  who  occupied  a  large  territory  on  both  sides  of 
the  Baikal  Lake.  ^  As  usual  in  such  cases,  disputes  arose 
DOifc^iif^diftndiaDMftjniJhe  ^tmtier,  and  .were  ended  by 


the  Bunats  and  the  neighbouring  Mongol  tiribes  becoill 
ing  one  and  all  tributary  to  Russia^ 

Of  the  Mongol  tribes  who  became  entirely  subject  to 
Russia  the  principal  are  those  of  the  Crimea,  of  Eaaan,  and 
of  Astrakhan ;  of  these  the  Tatars  of  Kasan  are  the  tmast 
representatives  of  the  Qolden  Horde  or  Kipchak%  who 
originally  formed  the  subjects  of  Batu  and  Orda.  Bato, 
whose  victorious  campaign  in  Russia  has  already  been 
sketched,  was  finally  awarded  as  his  fief  the  vast  steppes 
which  stretch  from  the  Carpathian  Mountains  to  the 
BalkashLake.  Over  these  vast  plains  the  Mongols  followed 
their  flocks  and  herds,  while  the  more  settied  among  them 
established  themselves  along  the  banks  of  the  rivers  which 
flow  through  that  region.  Batu  himself  fixed  his  head- 
quarters on  the  y qlga,  and  there  set  up  his  Qdden  Tent  from 
which  the  horde  acquired  the  name  of  the  Qolden  Horde. 
In  1 255  Batu  died  and  was  succeeded  by  his  brother  Bereke 
Khan.  During  the  reign  of  this  sovereign  the  exactions 
which  were  demanded  from  the. Russian  Christians  by  the 
Mongols  aroused  the  Christian  world  against  the  barbarian 
conquerors,  and  at  the  command  of  Pope  Alexander  IV.  a 
general  crusade  was  preached  against  them.  But  thon^ 
tiie  rage  of  the  Chnstians  was  great,  they  lacked  that 
united  energy  which  might  have  availed  them  against  their 
enemies ;  and,  while  they  were  yet  breathing'out  denuncia- 
tions, a  Tatar  host,  led  by  J^ogai  and  Tulabagha,  appeared 
in  Poland.  After  a  rapid  and  triumphant  march,  toe  in- 
vaders took  and  destroyed  Cracow,  and  from  thence  ad- 
vanced as  far  as  Bythom  in  Oppeln,  from  which  point  they 
eventually  retired,  carr3ring  with  them  a  crowd  of  Christian 
slaves.  From  this  time  the  Mongols  became  for  a  season  an 
important  factor  in  European  politics.  They  corresponded 
and  treated  with  the  European  sovereigns,  and  intermarried 
with  royal  families.  Hukgu,  the  famous  general,  married 
a  daughter  of  Michael  Palsologus ;  Toktu  Khan  took  as  his 
wife  Maria,  the  daughter  of  Andronicus  11. ;  and  to  Ko^ 
Michael  betrothed  his  daughter  Irene.  But  Bereke's  in- 
fiuence  extended  beyond  Europe  into  Egypt,  from  which 
country,  as  well  as  from  Constantinople,  he  secured  the 
services  of  artisans  to  build  him  dwellings  of  a  more 
substantial  nature  than  that  of  his  Qolden  Tent  But  his 
widely  extending  intercourse  with  foreign  nations  brou^t 
in  its  train  a  consequence  which  tended  fatally  to  under- 
mine the  existence  of  the  horde.  His  conversion  to  Islam 
introduced  a  strongly  disintegrating  influence  into  the  com- 
munity, and  with  it  were  sown  the  seeds  of  its  final  dis- 
ruption. Berdte  was  succeeded  on  his  death  in  1 265  by  his 
grandson  Mangu  l^ur,  who  throughout  hjs  reign  was  oon* 
stantly  engaged  in  hostilities  witii  the  Russians  and  his 
other  European  neighbours.  The  Qenoese  alone  found  unda 
his  patronage  a  means  of  advancing  their  possessiona.  Fot 
some  time  these  people  had  held  large  colonies  in  soathem 
Russia,  and  in  the  Crimea  had  divided  the  trade  with  the 
Venetians.  By  the  support  of  Mangu  Timur  these  last 
were  driven  out  of  the  field,  and  the  Qenoese  were  left  m 
the  enjoyment  of  a  monopoly  of  the  commerce.  The  reigm 
of  the  khans  who  succeeded  Mangu  Timur  were  no  lesi 
stormy  than  his  had  been ;  but  even  in  these  troubkxtf 
times  the  influences  which  surrounded  the  Mongols  led 
them  onward  in  the  path  of  civilization.  Toktu,  tiie  next 
khan  but  one  to  Mangu  Timur,  is  the  first  Mongol  ruler 
whom  we  hear  of  as  having  struck  coins,  those  issQed 
during  his  reign  bear  the  mint  marks  of  Sarai,  New  8arai» 
Bulgar,  Ukekf  Kharezm,  Krim,  JuUad,  and  Ma^fanii  and 
vary  in  date  from  1291  to  1312. 

The  adoption  of  Islam  by  the  rulers  of  the  Qolden  Horde 
had  as  one  result  the  drawing  closer  of  the  relatiou  o£ 
the  Mongols  with  Constantinople  and  ^gypt  RmhaMiea 
passed  between  the  three  courts  and  so  important  was  the 
alliance  with  the  Mongols  deemed  by  the  raltan  K4iia 
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tiller  of  ^gypt,  tiiat  he  sent  to  demand  in  marriage 
a  princea  of  the  hooae'  of  Jengliu  Khan..  At  first  his 
request  ^  refused  by  the  proud  Mongols,  but  the  present 
of  a  million  gold  dinars,  besides  a  number  of  horses  and 
suits  of  armour,  changed  the  refusal  into  an  acquiasoracei 
and  in-  October  1319  the  princess  landed  at  Alexandria  in 
regal  state.  Her  reception  at  Oairo  was  aocompanied  vriih 
feasting  and  rejoicings  and  the  members  of  her  esoort  were 
sent  back  laden  with  presents.  With  that  religious  tolera-' 
tion  common  to  his  race,  Usbeg  Khan,  having  married  one 
princess  to  NAsir,  gave  another  in  marriage  to  George  the 
prinee  of  Moscow,  whose  cause  he  espoused  in  a  quarrel 
eristing  between  that  prince  and  hii  unde,  the  grand- 
prince  Michael  Aiwnming  the  attitude  of  a  judge  in  the 
dispute,  Uzbeg  Khan  smnmoned  Michael  to  appear  before 
hiin,  and,  having  giveii  his  decision  against  him,  ordered  his 
execution.  The  sentence  was  carried  out  with  aggravated 
cruelty  in  sight  of  his  nephew  and  accuser.  From  this 
time  Uzbeg's  sympathies  turned  towards  Christianity.  He 
protected,  the  Russian  churches  within  his  frontiers^  and 
put  his  seal  to  his  new  religions  views  by  marrying  a 
daughter  of  the  Greek  emperor,  Andronicus  WL  He  died  in 
1340,  after  a  reign  of  twenty-eig^t  years.  His  coins  were 
struck  at'  Barai,  Kharemi,  Mokshi,  Bolgar,  Azak,  and 
Krim,  and  are  dated  from  1313  to  1340.  His  son  and  suc- 
cessor, Tinibeg  Khan,  after  a  reign  of  only  a  few  months^ 
was  murdered  by  his  brother  Jianibeg  Khan,  who  usurped  his 
throne,  aod,  according  to  the  historian  Ibn  Haidar,  proved 
himself  to  be  ''just,  God-fearing,  and  the  patron  of  the 
meritorious.''  lliese  excellent  qualities  did  not,  however, 
prevent  his  makinga  raid  into  Poland,  which  was  conducted 
in  the  usual  Mongol  manner^  nor  did  they  save  his  country^ 
men  from  being  decimated  by  the  black  plague^  which  for 
the  first  time  in  1345  swept  over  Asia  and  Europe^  from 
the  confines  of  China  to  Paris  and  London.  With  all  their 
love  of  war  the  Mongols  had  a  keen  eye  to  monetary 
advantage,  and  Janibc^  who  was  no  exception  to  the  rule, 
concluded  treaties  with  the  merchant-princes  of  Venice  and 
Geiioa,  in  which  the  minute  acquaintance  displayed  with 
shipping  dues  and  customs  charges  shows  how  great  were 
the  advanoes'the  Mongols  had  made  in  their  knowledge  of 
European  commerce  since  the  days  of  Jenghii  Khan.  The 
throne  Janibeg  had  seized  by  violence  was,  in  1357,  snatched 
froni  him  by  violence.  As  he  lay  ill  on  his  return  from  a 
successful  expedition  against  Persia-  he  was  murdered  by 
his  son  Berdibeg;  who  in  his  turn  was,  after  a  short  reign, 
murdered  by  his  son  Kulpa.  With  the  death  of  Berdi^ 
the  fortunes  of  the  Golden  Horde  began  rapidly  to  decline. 
As  the  Uzbeg  proverb  says, — "  The  hump  of  the  camel  was 
cut  ofiT  in  the  person  of  Berdibeg." 

But  while  the  power  of  the  Gbldiui  Horde  was  dwin- 
dling away,  the  White  Horde  or  Eastern  Kipchak,  which 
was  the  iiiJieritance  of  the  elder^  branch  of  the ;  family 
of  Juchi,  remained  prosperous  and  full  of  vitality.  The 
descendants  of  Orda,  Batu's  elder  brother,  being  far  re- 
moved from  the  dangerous  influences  of  European  courts, 
maintained  much  of  the  simplicity  and  vigour  of  their 
nomad  ancestors^  and  the  throue  descended  from  father 
to  son  with,  undiminished  authority  until  the  reign  of 
Urus  Khan  (13^),  when  complications  arose  which  changed 
the  fortunes  of  the  tribd[  Like  many  other  opponents  of 
the  Mongol  rulers,  Khan  Tuli  Khoja  paid  with  his  life  for  his 
temerity  in  opposing  the  political  s<^emes  of  his  connexion 
Urus  Khan.  Toktamiah,  the  son  of  the  murdered  man, 
fled  at  the  news  of  his  father's  death  and  sought  refuge  at 
^the  court  of  the.  famous  Timur-i-leng  (Tamerlane),  who 
reoeived  him  with  honour  and  at  once  agreed  to  espouse 
his  cause.  With  this  intention  he  despatched  a  force 
■gainst  Urus  Khan,  and  gained  some  advantage  over  him; 
but,.whil6  fitting  out  another  araoty  to  make  a  fireah  attack. 


news  reached  him  of  the  death  of  TJrua  Only  at  Bighnak 
are  6oins  known  to  have  been  struck  during  the  rdgn  of 
Urus,  and  these  bear  date  from  1372  to  1375. 

He  was  followed  on  the  throne  by  his  two  sons,  Tuk- 
takia  and  Tunur  Malik,  each  in  turn;  the  first  reigned  but 
for  a'  few  weeks,  and  the  second  was  killed  in  a  battle 
against. Toktamiah,  the  son  of  his  father's  enemy.  Tok- 
tamiah now  seized  the  throne,  not  only  of  Eastern  TTip^liftV 
but  also  of  the  Golden  Horde,  over  which  his  arms  had 
at  the  same  time  proved  victorious.  His  demands  for  trib- 
ute from  the  Russian  princes  met  with  evasions  from  men 
who  had  grown  accustomed  to  the  diminished  power  of  the 
later  rulers  of  the  Golden  Horde,  and  Toktamish  therefore 
at  once  marched  an  army  into  Russia.  '  Having  captured 
Serpukhofl^  he  advanced  on  Moscow.  On  the  23d  August 
1382J  his  troops  appeared  before  the  doomed  city.  For 
some  days  the  inhabitants  bravely  withstood  the  constant 
attacks  on  the  walls,  but  failed  in  their  Resistance  to  the 
stratagems  which  were  so  common  a  phase  in  Mongolian 
warfare.  With  astonishing  credulity  they  opened  the  gates 
to  the  Mongols,  who  declared  themselves  the  enemies  of 
the  grand-prince  alone,  and  not  of  the  people.  The  usual 
result  followed.  The  Russian  general,  who  was  invited  to 
Toktamish's  tent,  was  there  slain,  and  at  the  same  time  the 
signal  was  given  for  a  general  slaughter.  Without  dis- 
criminating age  or  sex;  Sie  Mongol  troops,  butchered  the 
wretched  inhabitants  without  mercy,  anid,  having  made 
the  streets  desolate  and  the  houses  tenantless,  they  first 
plundered  the  dty  and  then  gave  it  over  to  the  flalnes. 
The  same  pitiless  fate  overtook  Vladimir,  Zvenigorod, 
Yurie^  Mozhaisk,  and  Dimitro£  With  better  fortune^ 
the  inhabitants  of  Pereslavl  and  Kolomna  escaped  with 
their  lives  from  the  troops  of  Toktamish,  but  at  the  expense 
of  their  cities,  which  were  burned  to  the  ground.  SatiiAed 
with  his  conquests,  the  khan  returned  homewards^  travers- 
ing and  plundering  the  principality  of  Riaan  on  his  way. 
Flushed  with  success,  Toktamish  demanded  from  his  patron 
Timur  the  restoration  of  Kharezm,  which  had  fsUen  into 
the  han<]|/i  of  the  latter  at  a  period  when  disorder  reigned 
in  the  Golden  Horde.  Such  a  request  was  not  likely  to 
be  well  received  by  Timur,  and,  in  answer  to  his  positive 
refusal  to  yield  the  dty,  Toktamish  marched  an.  army  of 
90,000  men  against  Tabriz.  After  a  siege  Of  ei^t  days 
the  city  was  taken  by  assault  and  ruthlessly  ravaged. 
Meanwhile  Timur  was  collecting  forces  to  punish  his 
rebellious  jpro%&  When  his  plans  were  fully  matured,  he 
advanced  upon  Old  Urgei^j  and  captured  it.  *  More  merci- 
ful than  Toktamish,  he  transported  the  inhabitants  to 
Samarkand,  but  in  order  to  mark  his  anger  against  the 
rebellious  dty  he  levelled  it  with  the  ground  and  sowed 
barley  on  the  site  where  it  had  stood.  On  the  banks  6i 
the  Oxus  he  encountered  his  enemy,  and  after  a  bloody 
battle  completely  routed  the  Eipchsks,  who  fled  in  oonfOf- 
don.  A  lull  followed  this  victory,  but  in  1390  Timur 
again  took-  the  fidd  To  eadi  man  was  given  "a  bow, 
with  thirty  arrows,  a  quiver,  and  a  buckler.  The  army  was 
mounted,  and  a  spare  horse  was  supplied  to  every  two  men, 
while  a  tent  was  furnished  /or  eveiy  ten,  and  with  this 
were  two  spades,  a  pickaxe,  a  dckle,  a  saw,  an  aze^  an  ftid, 
a  hundred  needles,  8^  lb  of  cord,  an  ox's  hide^  and  a  strong 
paxu"  Thus  equipped  the  army  set  forth  on  its  mareh« 
After  a  condderable  dday  owing  to  an  illness  which  over- 
took Timur  his  troops  arrived  at  Kara  Saman.  Here 
envoys  arrived  from  Toktamish  bearing  presents  and  a 
message  asking  pardon  for  his  past  conduct;  but  Timur 
was  inexorable,  and,  though  he  treated  the  messengers  with 
condderation,  he  paid  no  attention  to  their  prayer.  Bi 
fSiCe  of  innumerable  difficulties,  as  well  as  of  cold,  hungei) 
and  weariness,  Timur  marched  forward  month  aft^  month 
throu^  the  Kipchak  country  in  pursuit  of  Toktamish.    At 
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last,  (m  the  18tli  of  Jnne,  lie  overtook  him  at  Kandurcha, 
in  the  eonntiy  of  the  Bulgars,  and  at  once  forced  him  to  an 
en^gagement.  .  For  three  days  the  battle  lasted,  and  after 
inclining  now  to  this  side  and  now  to  that  yictory  finally  de- . 
eided  in  favour  of  Timor.  The  Kipchalgi  were  completely 
routed  and  fled  in  all  directions,  while  it  is  said  as  many 
as  100,000  corpses  testified  to  the  severity  of  th%  fighting. 
Timur  porsned*  his  flying  enemy  as  far  as  the  Volga, 
slaughtering  all  who  fell  into  his  hands,  and  ravaged  and 
destroyed  tiie  towns  of  Sarai,  Saraichuk,  and  Astrakhan.- 
Having  inflicted  this  terrible  blow  on  the  Golden  Horde, 
Timur  distributed  rewards  to  his  chieftains,  and  presided 
at  a  series  of.  banquets  in  celebration  of  his  victory.  These 
rijoicings  over,  he  returned  to  Samarkand  laden  with  spoils 
and  trophies. '  But  Toktamish,  though  defeated,  was  not 
subdued,  and  in  1395  Timur  found  it  necessary  again  to 
undertake  a  campaign  against  him.  This  time  the  armies 
met  upon  the  Terek,  and  after  a  fiercely-contested  battle 
the.Kipchaks  again  fled  in  confusion.  When  the  victory 
was  gained,  Timur,  we.  are  told,  knelt  down  on  the  field 
and  returned  thanks  to  Heaven  for  his  success.  The  pur-, 
suit  along  the  Volga  was  vigorously  undertaken,  and  the 
slaughter  among  the  fugitives  was  terrible.  The  hurried 
advance  of  Timur's.  horsemen  threw  the  Russians  into  a 
state  of  wild  alarm,  and  the  grand-prince  of  Moscow 
ordered  that  an  ancient  image  of  the  Virgin  which  was 
believed  to  possess  miraculous  power  should  be  taken  to 
Moscow  to  save  that  dty  from  the  destroyer,  Success 
appeare!(i  to  attend  this  measure,  for  Timur,  threatened  by 
the  advancing  autumn,  gave  up  all  further  pursuit,  and 
retired  with  a  vast  booly  of  gold  ingots,  silver  bars,  pieces  of 
Antioch  Unen  and  of  the  embroidered  doth  of  Russia,  '&c 
On  his  homeward,  march  southwards  he  arrived  before 
Axalk,  which  was  then  the  entrepot  where  the  merchants 
of  the  east  and  west  exchanged  their  wares.  In  vain  the 
natives,  with  the  E^gyptian,  Venetian,  Genoese,  Catalan, 
and  Basque  inhabitants,  besought  him  to  spare  the  city. 
His  answer  was  a  Command  to  the  Moslems  to  separate 
themselves  from  the  rest  of  the  people,  whom  he  put  to 
the  sword,  and  then  gave  the  dty  over  to  the  flames. 
Circassia  and  Georgia  next  felt  his  iron  heel,  and  the 
fastnesses,  of  the  central  Caucasus  were  one  and  all 
destroyed.  After  these  successes  Timur  gave  himself  up 
for  a  time  to  feasting  and  rejoicing,  accompanied  by  every 
manifestation  of  Oriental  luxury.  "His  tent  of  audience 
was  hung  with  silk,  its  poles  were  golden,  or  probably 
covered  with  golden  plates,  the  nails  being  silver;  his 
throne  was  of  gold,  enridied  with  precious  stones ;  the 
floor  was  sprinUed  with  rose  water.**  But  his  vengeance 
was  not  satisfled,  and,  having  refreshed  his  troops  by  this 
halt,  he  marf^hed  nortiiwards  against  Astrakhp.n,  which  he 
utterly  destroyed.  The  inhabitants  were  driven  out  into 
the  country  to  perish  with  the  cold,  while  the  commander 
of  the  dty  was  killed  by  being  forced  beneath  the  ice  of 
the  Volga.  Sarai  next  shared  the  same  fate,  and. Timur, 
having  thus  crushed  for  the  second  time  the  empire  of 
Toktamish,  set  out  on  his  return  home  by  way  of  Derbend 
and  Aserbgan.  The  defeated  khan  succeeded  shortly 
aftowards  in  recapturing  Sarai ;  but,  bdng  again  driven 
out, 'he  retired  in  1398  to  EiefT,  a  fugitive  from  his  king- 
dom. During  his  rdgn,  which  Isited  for  twenty-four  years, 
he  struck  coins  at  Kharezm,  Krim,  New  Krim,  Axak, 
Sarai,  New  Sarai,  Saraichuk,  and  Astrakhan.  The  power 
in  the  hands  of  tiie  successors  of  Toktamish  never  revived 
after  the  last  campaign  of  IWur.  They  were  constantly 
engaged  in  wars  with  uie  Russians  and  the  Krim  Tatars, 
with  whom  the  Russians  had  allied  themsdves,-  and' by 
degrees  their  empire  decayed,  until,  on  the  seizure  and 
death  of  Ahmed  Khan  at  the  beginning  of  the  16th  cen- 
tury, the  domination  of  the  Golden  Horde  came  to  an  end. 


One  solitary  fragment  of  the  Golden  Hoide,  the  vWn^»* 
of  Astrakhan^  maintained  for  a  time  an  existence  after  \h» 
fall  of  the  central  power.  But  even  this  last  rannsnt 
ceased  to  b^  a  Mongol  apanage  in  1554,  when  it  nu 
captured  by  the  Russians  and  converted  into  a  Rnssisn 
province. .  The  fate  which  thus  overtook  the  Golden  Horde 
was  destined  to  be  shared  by  all  the  western  branches  of 
the  great  Mongol  family.  The  khans'  of  Kassn  sad 
Kadmoff  had  abeady  in  1552  succumbed  to  the  growing 
power  of  Russia,  and  the  Krim  Tatars  were  next  to 
fall  under  the  same  yoke.  In  the  15th  century,  wb«a 
the  ELrim  Tatars  first  appear  as  an  independent  power,, 
they  attempted  to  strengthen  their  podtion  by  allTing 
themsdves  with  the  Russians,  to  whom  they  looked  for 
help  against  the  attacks  x)f  the  Golden  Horde.  But  idiile 
they  were  in  this  state  of  dependence  another  power  arow 
in  eastern  Asia  which  modified  the  political  events  of  that 
region.  In  1453.  Constantinople  was  taken  by  th« 
Osmanli  Turks,  who,  having  quarrelled  with  the  Genoese 
merchants  who  ihonopolized  the  trade  on  the  Euxine,  e^t 
an  expedition  into  the  Crimea  to  punish  the  presumptuoot 
traders.  The  power  which  had^  captured  ConstantinopU 
was  not  likely  to  be  held  in  check  by  any  fortes  at  the 
disposal  of  the  Genoese,  and  without  any  serious  opposi- 
tion Kaffa,  Sudak,  Balaclava,  and  Inketman  fell  bdore  Um 
troops  of  the  sultan  Mohammed.  It  was  plain  tfast, 
dtuated.as  the  Crimea  was  between  the  two  great  powen 
of  Russia  and  Turkey,  it  must  of  necesdty  fdl  imder  the 
direction  of  one  of  them.  Which  it  should  be  nu 
dedded  by  the  invasion  of  the  Turks,  who  restored  Mengli 
Girai,  the  deposed  khan,  to  the  throne,  and  virtually 
converted  the  khanate  into  a  dependency  of  .Conrtanti- 
nople.  But  though  under  the  tutelage  of  Turkey,  Mengli 
Girai,  whose  leading  policy  seems  to  have  been  the  desire 
to  strengthen  himself  against  the  khans  of  the  Golden 
Horde,  formed  a  dose  alUanoe  with  the  grand-prince  Inn 
of  Russia.  One  result  of  this  frienduip  was  that  the 
Mongols  were  enabled,  and  encouraged,  to  indulge  their 
predatory  habits  at  the  expense  of  the  enemies  of  Ruais, 
and  in  this  way  both  Lithuania  and  Poland  snfiered 
terribly  from  their  incurdons.  It  was  destined,  howe?er, 
that  in  their  turn  the  Ru|si4ns  should  not  escape  from 
the  marauding  tendendes  of  their  allies,  for,  on  preteit 
of  a  quarrd  with  reference  to  the  succesdon  to  the  Ksasa 
throne,  Mohammed  Girai  Khan  in  1521  inarched  an  amy 
northwards  until,  after  having  devastated  the  country, 
massacred  the  people,  and  desecrated  the  diurches  on  lua 
route,  he  arrived  at  the  heights  off Vorobieffoverloo^g 
Moscow.  The  terror  of  the  unfortunate  inhabitants  at 
the  sight  once  again  of  the  dreaded  Mongols  was  extreme; 
but  &e  horrors  which  had  accompanied  similar  psst 
vidtations  were  happily  averted  by  a  treaty,  by  which 
the  grand-prince  Vssili  undertook  to  pay  a  perpetual  tiib 
ute  to  the  Krim  khans.  This,  however,  proved  but  a  tmce. 
It  was  imposdble  that  an  aggressive  state  like  Russia  should 
live  in  friendship  with  a  marauding  power  like  that  of  the 
Krim  Tatars.  The  primary  cause  of  contention  was  the 
khanate  of  Kasan,  which  was  recovered  by  the  Mongob, 
and  lost  again  to  Russia  with  that  of  Astrakhan  in  1655. 
The  suhan,  however,  declined  to  accept  this  condition  of 
things  as  final,  and  instigated  Devlet  Girai,  the  Krim 
khan,  to  attempt  their  recovery  With  this  object  the 
latter  marched  an  army  northwards,  where,  finding  the  road 
to  Moscow  unprotected,  he  pushed  on  in  the  directiGn  of 
that  ill-starred  city.  On  arriving  before  its  walls  he  foond 
a  large  Russian  force  occupying  the  suburbsL  With  thee^* 
however,  he  was  saved  from  an  encounter,  for  just  as  his 
foremost  men  approached  the  town  a  fire>  broke  <mb^ 
which,  in  oonsequence  of  the  high  wind  Uowiiu  ai  t^B 
time,  spread  with  frightful  rapidity,  and  in  &  space 
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of  six  houn  destroyed  all  the  cliurclies,  palaces,  and 
houses,  with  the  exception  of  the  Kremlin,  within  a 
compass  of  30  miles.  Thonsajids  of  the-  inhabitants 
perished  in '  the  flames.  "  The  riyer.  and  ditches  about 
Moscow."  says  Horsey,  '*  were,  stopped  and  filled  with  the 
multituaes  of  people,  laden  with  gold^  silyef,.  jewels, 
chains,  ear-rings,  and  treasures.  So  many  thousands  were 
there  bume4  and  drowned  that  the  river  could  not  be 
cleaned  for  twelve  months  afterwards."  Satisfied  with 
the  destruction  he  had  indirectly  caused,  and  unwilling  to 
attack  the  Kremlin,  the  khan  withdrew  to  the  Oimea, 
ravaging  the  country  as  he  went.  Another  invasion  of 
Russia,  a  few  years  later  (1573),  was  not  so  fortunate  for 
the  Mongols,  who  suffered  a -severe  defeat  near  Molody, 
50  versts  from  Moscow.  A  campaign  against  Persia  made 
a  diversion  io,  the  wan  which  were  constantly  waged 
between  the  Krim  khan  and  the  Russians,  Cossacks,  and 
Poles.  So  hardly  were  these  last  piressed  by  their  per- 
tinacious enemies  in  1649  that  they  bound  themselves 
by  treaty  to  pay  -an  annual  subsidy  to  the  khan.  But 
the  fortunes  of  war  were  not  always .  on  the  side  of  the 
Tatars,  and  with  the  advent  of  Peter  the  Great  to  the 
Russian  throne  the  power  of  the  Krim  Mongols  began  to 
decline.  In  1696  the  czar,  supported  by  a  large  Cossack 
force  under  Mazeppa,  took  the  field  against  Selim  Qirai 
Khan,  and  gained  such  successes  that  the  latter  was 
compelled  to  cede  Azoff  to  him.  By  a  turn  of  the  wheel 
of  fortune  .the  khan  had  the  satisfaction  in  1710  of 
having  it  restored  to  him  by  treaty ;  but  this  was  the  last 
real  success  that  attended  the  Tatar  arml.  In  1735  the 
Russians  in  their  turn  invaded  the  Crimea,  captured  the 
celebrated  lines  of  Perekop,  and  ravaged  Baghchi  Serai^ 
the  capital  The  inevitable  fate  which  was  hanging. over 
the  Krim  Tatars  was  now  being  rapidly  accomplished. 
In  1783  the  Krim,  togethec  with  the  eastern  portion  of 
the  land  of  the  Kogais,  becamef  absorbed  into  the  Russian 
province  of  Taurida. 

Another  branch  of  the  Mongol  family  which  requires 
Attention  i&  that  of  tlie  Kaaiks  (see  .KisoHiz^  vol  xiv.  pp. 
'95,  96),  whose  ancient  capital  wafe  Sighnak,  which,  as  we 
have  seen,  passed  into  the  hands  of  the  great  Timuf.  It 
will  now  only  be  necessary  to  refer  briefly  to  the  Uzbegs, 
who,  on  the  destruction  of  the  Qolden  Horde,  assumed  an 
important  position  on  the  east  of  the  Caspian  Sea.  The 
founder  of  their  greatness  was  the  khan  Abulkhair,  who 
reigned  in  the  15Ul  century,  and  who,  like  another  Jenghiz 
Khan,  consolidated  a  power  out  of  a  number  of  small  clans, 
and  added  lustre  to  it  by  his  snooessftil  wars.  Sheibani 
Khan,  his  grandson,  proved  himself  a  worthy  successor,  and 
a  dou^ty  antagonist  of  the  great  Moghul  emperor  Baber. 
In  1500.  he  inflicted  a  severe  defeat  on  Cher's  forces,  and 
captimd  Samarkand,  Herat,  and  Kandahar.  By  these  and 
•tner  conquests  he  became  possessed  of  all  the  country  be- 
tween the  Oxns  and  the  Jaxartes,  of  Ferghkna,  Khnrezm, 
and  Hissari  as  well  as  of  the  territory  of  Tashkend  from 
Kashgar  to  the  frontiers  of  China.  In  the  following  year, 
by  w  dfv^'^g  exploit,  Baber  recovered  Samarkand,  but  only 
to  lose  it  again  a  few  months  later.  During  several  succeed- 
ing years  Sheibani's  arms  proved  vicio.ribus  in  many  fields 
of  battle,  and  but  for  an  indiscreet  outrage  on  the  terri- 
tories of  the  shah  of  Persia  he  might  have  left  behind  hiin 
a  powerful  empire.  The  anger,  however,  of  Shah  Ismael 
roused  against  him  a'  force  before  which  he  was  destined 
to  faU.  The  two  armies  met  in  the  neighbourhood  of 
Merv,  where,  after  a  desperate  encounter,  thi6  Uzbe^ 
were  completely  defeated.  Sheibani,  with  a  few.  followers, 
sought  refuge  in  a  cattle-pound.  But,  finding  no  txii  on 
the  farther  side,  the  refugees  tried  to  leap  their  horses 
over  the  wall.  In  this  attempt  Sheibani  was  killed. 
\Yhen  his  body  was  recognized  by  his  exultant  enemies 


they  cut  off"  the  head  and  presented  it  to  the  shah,  who 
caused  the  skull  to^be  mounted  in  gold  and  to  be  converted 
mtb  a  drinking-cup.  After  this  defeat  the  Uzbegs  withdrew 
across  the  Oxus  and  abandoned  Khor&84n.'  Farther  east  the 
news  aroused  Babe^  to  renewed  activity,  and  before  long 
he  reoccupied  Samarkand  and  the  province  ''Beyond  the 
River,"  which  had  been  dominated  by  the  Uzbegs  for  nine 
years.  But  though  the  Uzbegs  were  defeated,  they  were  by 
no  means  crushed,  and  ere'  long  we  find  their  khans  reigning, 
now  at  Samarkand,  ^nd  now  at  Bokhara.  As'  time  advanced 
and  European  powefs  began  to  encroach  more  and  more 
into  Asia,  the  history  of  the  khanates  ceases  to  be  confined 
to  the  internecine  struggles  of  rival  khans.  £ven  Bokhara 
was  not  beyond  thQ  reach  of  Russian  ambition  and  JSnglish 
diplomacy.  Several  European  envoys  found  their  way 
thither  during  the  first  half  of  the  present  century,  and 
the,  murder  of  Stoddart  and  Connolly  in  1842  forms  a 
melancholy  episode  in  British  relations  with  that  fanatical 
capital  WiUi  the  absorption  of  the  khanate  of  Bokhara 
and  the  capture  of  Khiva  by  the  Russians  the  individual 
history'  of  the  Mongol  tribes  in  Central  Asia  comes  to  an 
end,  and  their  name  has  left  its  imprint  only  on  the  dreary 
stretch' of  Chinese-owned  country  from  Manchuria  to  the 
Altai  Mountains,  and  to  the  equally  unattractive  country 
in  the  neighbourhood  of  the  Koko-nOr.  ^  (r.  x.  d.) 

LangMoge  and  Literature. — The  Mongol  tongue  is  a  meml)er  of 
the  great  itock  which  recent  scholan' designate  as  Finno-Tatario  or 
tJrai* Altaic,  which  comprehends  also  the  Ungusges  of  the  Tungoos 
(Manchn),  Turko-Tatai-s,  Finns,  and  Samoyods.  The  members  of 
this  group  are  not  u>  closely  related  to  one  another  as  those  of  the 
Indo-European  stociE ;  but  they  are  all  honnd  together  by  the  coni- 
mon  principle  of  agglutinative  formation,  especuUy  the  so-called 
harmony  of  vowel^by  their  grammatical  structure,  and  also  'by 
certain  common  elements  in  the  stock  of  roots  which  run  through 
them  all,  or  through  particular  mpre  closely-connected  faniilifla 
within  the  groups 

The  fatherland  proper  of  the  l^ongola  is  the  so-called  Ifon^lis. 
It  stretches  from  Siberia  in  the  north  towards  the  Great  Wall  of 
China  in  the  south,  from  Dauria  and  Manchuria  in  the  east  to  the 
Altai  and  the  .sources  of  the  Irtish,  Thian-shan  (•'.«.,  heaven  moun- 
tains), and  East  Turkestan  in  the  west  In  the  centre  of  this 
eountrvls  the  desert  of  Gobi  (Chinese  SJui'mo,  <.«.,  sand-sea).  The 
Mongolian  population,  however',  extends  in  the  south  over  the  Great 
Wall  to  the  basin  of  the  K5k&-n0r  (blue  lake),  and  thence  extends 
due  west  over  Tangut  and  the  northern  border  of  Tibet  Croesiug 
the  political  frontier,  we  find  Mongols  in  the  Russian  province 
Turkestan,  in  the  territories  of  Semir^etshensk  (land  of  the  seven 
streams),  Alatau,  and  Semipalatinsk  m  the  west,  in  the  south  of 
the  province  of  Tomsk,  with  a  more  populouA  region  due  north  in 
Siberia,  round  the  Baikal  Lake.  The  country  north  of  the  Gobi, 
from  the  Altai,  Tangnu,  and  the  Saian  mountains  in  the  west  to 
Manchuria  in  the  east,  is  called  Khalkha,  ti-ith  the  chief  districts 
Urga  (KUrC),  Uliassutai,  Khobdo  (Kobdo).  In  a  north-westerly 
direction  from  Gobi,  between  Thian-shan  and  the  Altai,  is  Sungaria. 
The  sum  total  of  the  Mongol  population  under  Chinese  government 
is  calculated  at  between  .two  and  three  milliona 

Generally  the  whole  Mongol  tribe  may  be  divided  info  three 
branches :  Ea^t  Mongols,  West  Mongols,  and  Buriats. 

(1)  Tlie  East  Mongols  are  divided  into  the .  Khalkhas  in  the 
lx)rilcrs  just  mentioned,  the  Shara  ^longols  south  of  the  Gobi  along 
the  Great  Wall  nbi-th-castward  to  Manchuria,  and  lastly  the  Shir- 
aigol  or  Slinraigol  in  Tangut  and  in  northern  Tibet 

(2)' On  the  eigniCcatiou  and  employment  of  the  diiferont  names 
of  the  Wcsf  Mongols  (Kalmuks,  Oel(kl,  Oirsd  or  Ddrb6n  Oirad-the 
four  OiiTid,  Mongol  Oii-ad),'and  also  as  regards  the  subdivision  of  the 
triWs,  there  is  much  nnc^rtaiut}'.  The  name  Kalmuk,  so  senerally 
employed  among  us,  is  in  fact  only  used  by  the  Volga  Kalmuks 
(Khaiimak),  but  even  with  them  the  name  is  not  common,  and 
almost  a  byname.  It  is  of  foreign  oriein,  (ind  most  likely  a  Tataxio 
woixi  which  has  yet  to  be  explained.'  Oirad  means  the  *'near 
ones,"  the  "related."  The  usual  Explanation  given  is  that  the 
single  tribes  consider  themselves  as  being  related  to  each  other, — 
hence  Mongol  Oirad^  "the  Mongol  related  tribe."  This  is  the 
favourite  name  among  Kalmuks.  Dorbon  Oiradr  oY  the  four  related 
tribes,  comprise  (1)  Sungars,  (2)  Torgod,  (3)  Khoshod,  (4)  DdrbSd. 

^  Compnra  W.  (Ichott,  Vertxteh  iAcr  dU  iaUtrisdien  Spraehtn  (Berl., 
1836),  Ueber  da*  alCaC »eht  oder  Jinnxtch-iaiarisehe  SpraehtnguekUeM 
(Berl.,  1849),  Altaji^h*  Sitidien,  Parts  L-v.  (BerL,  1860-1870);  awl 
A.  Castrun,  Elhn<^ogi»ch«  Vorlcsrinfftn  Hher  du  AUMHKin  Y9fk$rf 
edited  by  A.  Schiefner  (Pct«r«b.,  1857>. 
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TIm  lignifiefttion  of  ihe  iukin«  OMt,  in  fhe  Sut  Mongolian  OeffeUd, 
now  the  most  widolr  spmd  among  the  tribea  living  in  China,  is 
likmriae  verj  doabdnL  Some  aoMrt  that  "  Oeldd  "  ia  nothing  but 
the  GUneee  tnneeription  of  Oirad,  as  the  ordinary  Chinese  language 
does  not  poasiii  Uke  sound  r.  We  hare,  howerer,  to  bear  in  mind 
that  we  haTe  a  Mongolian  root  CgeUkil,  with  the  sense  "  to  be  in- 
imical, "  '*  to  bear  hatred^  ill-will, "  ke.  The  main  population  of  the 
Kalmuks  Uts,  or  rather  drag  out,  their  existence  alfter  the  usual 
(ashion  of  nomad  tribes  in  Sungaria,  in  the  eastern  part  of  the  Thian- 
Ihan,  on  the  south  border  of  the  Gobi,  on  E6lc6-n5r,  and  in  the 
proTinee  of  Kan-suh.  All  these  are  under  the  Chinese  Goyemment 
In  consequence,  however,  of  tiie  extension  of  the  Russian  empire 
in  Thian-shan  and  Alatau,  many  hordes  hare  come  under  the  Rus- 
sian sway.  Aocording  to  an  ap^ximate  account  we  may  reckon 
in  the  territory  Semiryetshensk  tEnl4ja)  and  Semipalatinsk  34,000 
gaimnVa  whus  iu  the  southsm  part  of  the  ffoyemment  Tomsk, 
on  the  Altai,  the  Ealmuk  population  amounted  formerly  to  19,000. 
Besides  these  we  lind  a  section  of  Kalmuk  population  far  in  the 
west,  on  the  bulks  of  tiie  Yolga  (near  Astrakhan).  From  their 
original  seats  in  Sungaria  they  turned  in  their  migrations  to  the 
north,  crossed  the  steppe  of  the  Eiighiz,  and  thus  gndually  reached 
the  Bmba  and  the  Or.  Between  these  two  riyers  and  the  Ural  the 
Torgod  settled  in  161]8 ;  thence  they  crossed  the  Yolga  in  1660, 
and  took  possession  of  tiie  now  so-called  steppe  of  the  Kalmuks, 
being  followed  in  1678  l^  the  Ddrbdd,  and  in  1676  by  the  Khoshod. 
In  1771  a  considerable  number  returned  to  the  dninese  empire. 
At  the  present  time  there  ii  a  not  unimportant  population  in  the 
so-called  steppe  of  the  Kalmuks,  which  extends  between  the  Caspian 
snd  the  Yolga  in  the  east  and  the  Don  in  the  west,  and  ttom  the 
town  of  Sarepta  in  the  north  to  the  Kuma  and  the  Manytch  in 
the  south.  According  to  modem  statistical  accounta,  this  popula- 
tion amounts  to  76,680.  To  these  we  haye  to  add  24,608  more  on 
the  borders  of  the  Cossacks  of  the  Don,  and  lastiy  7298  In  the 
bordering  provinces  of  Orenburg  and  SaratoflU  The  sum  total  of 
the  so-called  Yolga  Kalmuks  is  therefore  107,681. 

(8)  In  the  southern  part  of  the  Russian  proyince  of  Irkutsk, 
m  a  wide  drde  round  the  Baikal  Lake,  lies  the  heirdom  proper  of 
the  Bttiiats,  which  they  ako  call  the  "Holy  Sea;"  the  country 
east  of  the  lake  is  commonly  called  Transbaikaliar  Their  country 
practically  extends  ttom  the  Chinese  frontier  on  the  south  within 
almost  parallel  lines  to  the  north,  to  the  town  Kirmsk  on  the  Lena, 
and  from  the  Onon  in  the  east  to  the  Oka,,  a  tributary  of  the  Angara, 
in  the  west,  and  stiU  farther  west  towards  NUni-Udinsk.  They 
are  most  numerous  beyond  the  Baikal  Lake,  in  the  valleys  along 
the  Uda,  the  Onon,  and  the  Selenga,  and  in  Nertchinsk.  These 
Trans- Baikalian  Buriats  came  to  these  parts  only  towards  the  end 
of  the  17th  century  from  the  Khalkhas.  While  Mongols  and  Kal- 
muks ffenerally  continue  to  live  after  the  usual  fiuhion  of  nomads, 
we  fina  here  agricultural  pursuits,  most  likely,  however,  due  mainly 
to  Russian  influence.  Cluristianity  is  also  making  its  way.  The 
sum  total  of  the  Buriats  amounts  at  present  to  ab<mt  260,000. 

Another  tribe  separated  from  the  rest  of  the  Mongols  is  the  so- 
called -Hazira  (the.  thousand),  and  the' four  Aimak  (ie.,  tribes), 
who  wander  about  as  herdsmen  in-  Afghanistan,  between  Herat  and 
KabuL      In  external  characteristics  they  are  Monsols,  and  in  all 

Sobability  they  are  the  remains  of  a  tnbe  firom  tne  time  of  the 
ongol  dynast^.  Their  language,  which  ahows,  of  course,  Persian 
influence,  is  stnctiy  Mongolian,  morenarticularly  West  Mongolian  or 
Kalmuk,  as  has  been  proved  bv  H.  C.  von  der  Gabelentz.^ 

Agreeably  with  this  threefold  division  of  the  Mongols  we  have 
also  a  threefold  division  of  their  rMpective  languages:  (1)  East 
Mongolian  or  Mongolian  proper,  (2)  west  Mongolian  or  Kalmuk, 
(3)  Buriatic 

The  dialects  just  mentioned  are  found  to  be  in  dose  relation  to 
each  other  when  we  examine  their  roots,  inflexions,  and  grammatical 
structure.  The  difference  between  them  it  indeed  so  slight  that 
whoever  understanda  one  of  them  understands  alL  Phonetically  a 
characteristic  of  them  all  is  the  "harmony  of  vowels,"  which  are 
divided  into  two  chief  classes  :  the  hard  a.o,u;  and  the  soft  4,  8,U; 
between  which  »  is  in  the  middle.  All  vowels  of  the  same  word 
must  neceesarily  belong  to  the  same  class,  so  tiiat  the  nature  of  the 
first  or  root-vowel  determines  the  nsture  of  the  other  or  inflexion- 
vowels  ;  now  and  then  a  sort  of  retrogressive  harmony  takes  place, 
so  tiut  a  later  vowel  determines  the  nature  of  the  former.  The 
consonants  preceding  the  vowels  are  ejjually  under  their  influence. 

The  Mongolian  characters,  which  in  a  uightiy  alter^  form  are 
also  in  use  among  the  Manchus,  are  written  perpendicularly  from 
above  downward,  and  the  lines  follow  from  left  to  right,  the  alpha- 
bet having  signs  for  seven  vowels  a,  «,  »,  o,  u,  d,  A,  and  diphthongs 
derived  from  them  ao,  ai^  m,  u,  m,  ui,  di,  Hif  and  for  seventeen  con- 
sonants n,  h,  kh,  gh,  Jb,  g,  m,  I,  r  (never  initial)|  t,  <(,  y,  s  (<2f),  to, 
»,  A,  IS.  All  these  are  modified  in  shape  according  to  their  position, 
in  the  bef inning,  middle,  or  end  of  a  word,  and  also  by  oertaiu"- 
orthooraphio  rules.  In  Mongolian  and  Manchu  writing  the  syllable 
(«.«.,  tiie  consonant  together  with  the  vowel)  is  considered  as  a  unit. 
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in  other  words,  a  lyllabarium  ntSier  thin  ftn  alphabet  The  ezSst- 
ing  characters  are  lineal  deecendants  of  the  origi.nal  Ui^nuian  forms^ 
which  were  themselves  derived  from  the  Syriac,  having  been  brought 
to  the  Uigura  bv  Kestorian  miasionaries.  An  Indian  and  Ti1>etBB 
influence  may  also  be  noticed,  while  the  arrangement  of  the  char- 
acters in  perpendicular  lines  is  common  to  the  Chineset  The  writ- 
ing was  brought  into  its  present  shape  by  the  learned  Lamns  Sa- 
skya  Pandita,  Phags-pa  Lama,  and  Tahoitshi  Odser  in  the  13th 
century,^  but  is  exceedingly  imperfect  To  express  the  frequMitly* 
occurring  letters  borrowed  from  Sanskrit  and  Tibetan,  which  «n 
wanting  in  the  Mongol  alphabet,  a  special  alphabet  called  GaljQc 
is  employed.  Every  one  wno  haa  tried  to  read  Mongolian  known 
how  many  difficulties  have  to  be  overcome,  arising  from  the  ambi- 
guity of  certain  letters,  or  frt>m  the  fact  that  the  aame  aign  is  to 
be  pronounced  differentiy  according  to  its  position  in  the  word. 
Thus,  there  are  no  means  for  ^tinguishing  the  o  and  u,  6  and  A, 
the  consonants  g  and  k,  t  and  <f,  y  and  »  (<2f).  A  and  «,  o  (v)  and 
9  (fl),  a  {•)  and  n,  a  and  AA,  t  (cO  and  mi^  are  liable  to  be  miatekea 
for  each  other.  Other  changes  will  be  noticed  and  avoided  hj 
advanced  students.  It  is  a  great  defect  that  such  common  words 
aa  ada  (a  fury)  and  wde  (here),  gnde  (here)  and  nada  (md),  aldam 
(fathom)  and  aUan  (gold),  ordu  (court-residence)  and  uriu  (long), 
onokku  (to  seize)  and  unukhu  (to  ride),  ten  (this)  and  dert  (pillow), 
gibe  (said)  and  ktbe  (made),  gem  (evil)  and  Arm  (measure),  ger  (honaa) 
and  ker  (how),  naran  (sun)  and  wrt  (name),  yo^en  (what)  and 
dMgon  (hundred),  should  be  written  exactiy  alike.  Thia  list  micht 
be  largely  increased.  These  defects  apply  equally  to  the  Mongolian 
and  Bunatic  alphabets. 

In  1648  the  £iaya  Pandita  compooed  a  new  alphabet  (the  Kalmnk), 
in  which  these  ambiguitiea  are  avoided,  though  uiagraphic  differMices 
between  the  two  alphabets  are  only  slight  The  Kalmuk  a^kabet 
avoids  the  angular  and  clumsy  shapes  of  the  Mongolian,  and  has, 
on  the  contrary,  a  rounded  and  pleasine  shajfe.  The  Kalmuk 
alphabet  haa  also  this  great  advantage,  that  every  sound  haa  its 
distinct  graphic  character ;  a  mistake  between  two  characters  can 
scarcely  occur.  The  Kalmuk  words  once  mastered,  they  can  be 
easUy  lecoffnixed  in  their  Mongolian  shape.  The  dialectioU  diilsr> 
ences  are  also  very  slight 

The  Kalmuk,  uerefore,  is  the  key  of  the  Mongolian,  and  ahoold 
form  the  groundwork  of  Mongolian  studies.  The  Kdmuk  and  East 
Mongolian  djalectsdo  not  differ  much,  at  least  in  thespokenlangoan ; 
but  ue  Kahnnks  write  according  to  their  pronunciation,  whilotke 
Mongols  do  not  For  example,  »6n  (<2f0n),  ''nundred,"  is  pronounced 
alike  by  the  Kalmuks  and  the  East  Mongolians ;  but  accordinffto 
Mongolian  orthogranhy  the  word  appears  in  the  form  daagon.  Tho 
dialectic  difference  Detween  the  two  dialecta  very  frequenUj  Bee 
oviij  in  a  different  pronunciation  of  some  letters.  Thus  East  Mon- 
golian <if  is  in  Kalmuk  soft  9,  he.  The  chief  difference  between  the 
two  dialects  lies  in  the  Uct  that  in  Kalmuk  the  soft  ^ttnral  g  be- 
tween two  vowels  is  omitted,  while,  through  the  joining  of  tho  two 
vowels,  a  lon^  yowel  is  produced:  In  the  pronunciation  of  commou 
East  Mongolian  the  jr  is  likewise  omitted,  but  it  is  written,  -while 
in  Kalmuk,  aa  just  now  mentioned,  the  guttural  can  only  Im  traieed 
through  the  lengthening  of  the  syllable.  Thus  we  find :  Moncol 
khaga%f  "prince,"  Kalmuk  khAn\  M.  dtugon,  "voice,  sound,"  K. 
dOn,  dfm ;  M.  dologan,  ** seven,"  K.  dol6n ;  M.  agola,  "moiintun»** 
K.  dlo,  Wa;  M.  no^or,  "lake,"  K.  n9r,  nitr;  M.  ulagan,  "nd," 
K.  uUhn;  M.  yogon,  "what,"  K.  ydn  (yOn) ;  M.  dabagan, "moontidii- 
xidge,"  K.  ddbdn  ;  M.  smnagan,  "  thought,"  K.  ttandn  ;  U.  ftaroyee. 
"on  the  right,"  K.  bar&n,  ftorftn  ;  M.  diibagoti,  "  bird,"  K.  O^nt^n  ; 
M.  chilagon,  "stone,"  K.  thildn  (cAu/fin) ;  V..  Jirgogan, ." m,"  K. 
surgdn ;  M.  degire,"  high,  above,"  K.  (Ore ;  M.  vgukhu,  "  to  drink," 
K.  «JbAt»:  M.  togodthi,  "history,"  K.  tddshi,  tOdshi;  M.  egitdem, 
"door,"  K.  Atoif  M  dtegQn,  "left,"  K.  sdn;  M.  Cgeds,  "in  the 
height,"  K.  &ier;  M.  dgtUd,  "tiie  Kalmuks,"  K.9Ud;U.  ^ileged, 
'«if  one  haa  done,"  K.  ^lid-,  M.  ktibegHn,  "son,"  K.  k9tc9n',  M. 
gtgOn,  "  mare,"  K.  ^» ;  M.  keg^,  " corpee,"  K.  kur\  M.  kkarigad, 
"returned,"  K.  khearU,  kt. 

The  Buriatic,  in  these  peculiaritiea,  is  almost  always  found  wit]» 
East  Mongolian,  with  Wnich  it  is  in  every  respect  closely  allied. 
In  the  pronunciation  of  some  letters  the  transition  of  East  Mongolian 
(jo,  ise  into  Buriatic  u  is  noticeable  }  for  instance :  Mong. 
"flower,"  Buriatic  SMMdk;  M.  taOr,  "tim^,"  B.  mOt;  M. 
"  white,"  B.  eeagcM  ;  M.  Uetaen^  "  prudent,"  B.  MesMn.  St  is  i 
timea  pronounced  like  (the  German)  cKv  East  M.  Mat'n,  "good,"  B. 
chain ;  M.  BeedkU,  "heart,**  B.  dudJnL  JT  in  the  bcguining  or 
middle  of  a  word  is  always  aspirated. 

The  noun  is  declin«d  by  the  help  of  appended  particles, -some  of 
which  are  independent  poet-positions,  vu..  Gen.  yi'n,  «,  urn, ;  Bat 
duTf  a ;  Ace  yt,  i  \  Ablat  dae ;  lustrum,  her,  yer ;  AssootatiTe, 
luga^  iQge,  T^t  dative  and  accusative  have  also  special  forms  which 
have  at  the  same  time  a  poesessive  sense,  vix.|  Uat  dagoMf  degm  ; 
Accns:  hen.  yen.  The  plural  is  expressed  by  affixee  {nar,  mr,  erf» 
«,  d),  or  freouentiy  by  words  of  plurslity,  "all,"  "many,"  «.•., 
kOmUn  nogSd  (man,  many -men).      The  oblique  cases  hava  tna 
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•ame  ending!  in  singnlir  and  plonl.  Gender  is  not  indicated. 
The  adjective  is  uniaflected  both  as  attribute  and  as  phnlicate ; 
there  is  no  comparatiYe  form,  this  idea  being  ezpreased  hj  the  con- 
atraction  or  by  the  nse  of  certain  partidee.  The  person/ti  pronouns 
are  di;  I ;  tehi,  thou  ;  bida,  we ; .  to,  ye ;  their  ffenitiYea  eerre  as  pos- 
aeaaiYeiL  The  demonstratiTea  are  €iu,  Un  (this,  that),  plural  ede, 
tsde ;  InterrogatiTe  X;«n,  who  ?  The  relative  is  lacking,  and  its  place 
is  supplied  by  circumlocutions.  The  numerals  are :  1,  nigtn ;  2, 
khoyar\  %,gurhani  i,dBrh€%\  6,(aft«n;  ^Jirgugan\  1,dologan\ 
8,  natmon;  »,  ytran;  10,  arban\  100,  ciM^on;  1000,  minggan. 
The  ordinals  are  formed  by  appending  iugeur,  tUger,  The  theme  of 
the  Terb  is  seen  in  the  imperatire,  as  tari,  grasp.  The  conjugation 
is  rich  in  forms  for  tense  and  mood,  but  person  and  number  are  with 
few.ezceptions  unexpressed.  The  preeent  is  formed  from  the  theme 
by  adding  mui  (banmui),  the  preterite  by  bai  or  luga  {baribai,  bari- 


ditional  ends  in  baa$u  {baribaa$u),  the  precatire  in  tugai,  tUggi, 
the  potential  in  m  {barimuita),  the  imperatiYO  plural  in  ktun,  the 
gerund  in  the  present  in  n,  dtu  (barin,  baridtu)  or  tola,  "while,  till " 
{bariiala,  "Inter  capiendum  "),  in  the  preterite  it  is  formed  in  fjd 
(barigad) ;  the^  present  part  has  kUhi  (barikichi),  the  past  part 
kstan  (bariksaan) ;  the  supine  ends  in  m,  the  infinitiYe  in  khu 
(barikhu,  or  when  used  substantivelr  barikhui).  There  is  but  one 
perfectly  regular  conjugation,  and  deriratiYe  forms,  derived  from 
the  theme  by  infixes,  are  coiguffatea  on  the  satne  scheme.  Thus 
the  pasiiYe  has  infixed  ta  or  kM  (barikdakhu,  to  be  grasped),  the 
eausative  gml  {barigulkhu,  td  cause  to  grasp),  the  eo-operatiTt  or 
sociative  lUa  or  Ida  {bariUtakAu,  to  grasp  together). 
':  There  are  no  prepositions,  pnly  poet-poeitions.  Adverbs  are  eithet 
simple  iMurticles  (aifirmatiYe,  negative,  interrogative,  modal,  &&), 
or  are  formed  by  suflSxes  from  other  parts  of  speech:  There  are 
vex^  few  conjunctions;  the  relations  of  clauses  and  sentences  are 
mainly  indicated  by  the  verbal  forms  (part.  sup.«  conditionaL  but 
mainly  by  the  gerund). 

Hie  order  of  words  and  sentences  in  construction  Is  pretty  much 
the  opposite  of  that  which  we  follow.  In  a  simple  sentence  the 
indication  of  time  and  piece,  whether  given  br  an  adverb  or  a  sub- 
stantive with  a  pos^position,  always  comes  iLrst;  then  comes  ths 
snbiect  always  preceded  by  its  adjective  or  genitive,  then  the  object 
and  other  cases  depending  on  the  verb,  last  of  all  the  verb  itself 
preceded  bv  any  adverbs  t£at  belong  to  it  So  in  the  structure  of 
a  period  all  causal,  hypothetical,  concessive  clauses,  which  can  be 
conceived  as  preceding  the  msin  predication  in  point  of  time,  or 
even  as  contemporary  with  it,  or  as  in  any  way  modifying  it)  must 
come  first ;  the  finite  verb  appears  only  at  the  end  of  the  main 
predication  or  apodosis.  The  periods  are  longer  than  in  other 
languages ;  a  single  one  may  fill  several  pages. 

Onmawn  sad  diettouvtM  mar  be  divided  aoooidlaff  to  the  thne  dUleeta. 
For  iMt  MonfoUaa,  L  J.  Schmidt  fl»T«  th«  flnt  grmmmar  (Petontu.  18S1X  and 
a  MoncoUao-acrmaa-RBMUB  di0tionai7(Fitanbt,  ISSS).  Nnt  Jos.  Xowmtewiki 
patUi&ed  la  RoMlan  a  MoaooUaa  granunar  (Ksmui,  19U\  a  chrMtomathy  (2 
vols.,  KaMB,  lee,  18S7%  and  hL  great  DUtiennairt  mon^ol-num-MittaUn  Tola., 
ISH  IM^  1M0)l    We  Bane  alao  R.  TolUe,  Short  JToR^eUaa  0rai 


Qn  MoeaoUaaX  xylooraplMd  at  the  mleilon  praea  aear  Bealanaiaak  beyoad  Lake 
Baikal  (Ltagi.  Mu  BobrownlkoVs  Rnaalan  Oraaieiar  9f  tKntonqoUnn-Kalm^k 
Lungmagt  (Kuan,  1S49)  ia  tiao  Very  good.  An  abtfdgmeat  of  Sehmldt'a  work 
la  C  Falnl,  Jdmaalt  dtUa  grammatiea  manfotUa  (noranea,  13781  A.  PopoVa 
JTeiifoffaa  OuwMematki  appeared  In  t  vola.  at  Kaaaa  (18Se)L  Fbr  the  KjAmak 
we  have  gianunan  to  Fopow  (Kaaaa,  194TX  Bobrotralkow  as  above,  aad  H.  A. 
X wick  (a  L  H  a.X  aatomphed  at  Donaaaachlngen  (I861)l  £wlek'a  antographed 
Kalmak  aad  Oennaa  dietionary  with  a  printed  Qennaa  Index  appeared  (a  I. 
«f  a.)  Ia  lUt :  &  Jillg's  edition  of  the  U3m  of  Btddhi-kflr  (Leipa.,  18M)  gtvea 
a  complete  glooeary  to  tbeae  stories.  There  are  amall  Rnaaian  and  Kalinnk 
voeabolartea  by  F.  Smlmow  (Kasan,  1867)  and  a  Oolstoaskyl  (Petanb.,  18eo>. 


edited  by  Schicfaer  08a7\  «ad  A.  OrloW«  Rnialan  grammar  of  the  Monsol-BuZ 
atio  eoUoqnial  Ungnage  (ksMn,  1878)b 

lAUrat%r9.—A  cleer  diatlnotion  mnet  be  drawn  between  the  higher  aad  nobUr 
written  or  book-langoage  and  theoommen  or  conTeraatlonal  langnace  of  every- 
day Ufa.  The  dlfferenee  between  the  two  ia  very  eonaideraUe.  and  mar  be 
fitirly  eompared  to  that  between  the  Modem  High  Qennan  book-Ungaagt  and 
the  dilbrent  dialeeta.  All  gtammara  aad  dlotionariea  aa  yet  pabUahed  treat 
only  of  the  book-langnage ;  aad  ao  alao.  with  a  ftw  ezoeptlona,  the  pnbliahed 
literary  doonmenta  are  written  in  thia  higher  atyle.  The  ezeeptiona  are  the 
CMmt-JTW  and  the  S14dM-kir  aad  Ljanfariad  (the  kat  two  pnbliahed  by 
OoUtnnak rii  The  popnlar  or  eonveraatioaal  language  haa  only  quite  lately  been 
fixed  ia  writiBg  by  A.  Poadayeyew  la  hia  Ruasian  work,  SfMciawna  e/tt«  Fomdar 
LiUntnr^  ^  ikt  UontoHan  Trtbu,  part  L,  "  Popular  Songa"  (Peteiab..  fsaOX 
which  eontalna  rich  material  for  the  atudy  of  the  popular  literatnnu 

The  Utaratnre  kaowa  at  prasaat  oonaiata  moetty  of  tranaUUona  Arom  tae 
Tibetan,  the  holy  laanaae  of  Bnddhiam,  which  ia  atm  the  language  of  the 
learned.  The  Tibetan  Bnddhiat  liteimtnrela  ttaelf  tnnalated  from  the  Sanakrit ; 
hence,  now  aad  then,  through  Mongola  and  Kalmuka  we  get  aequaiated  witli 
Indian  worka  the  originaU  of  Tbieh  are  not  known  in  Sanakrit.  Such  U  the 
eaae,  for  laataaee,  with  the  talea  of  Siddhi-kfir.  Many  booka  have  alao  been 
tranalatMl  from  the  Chiaeaa.  Moat  of  the  writings  are  of  a  reUgioua,  hlatoricaL 
phnoaophieaL  medleaL  aatnmeiUcal,  or  aatrological«haneter.  Favourite  aub. 
.  Jecta  are  folk-lore  aad  ihlty  talea.  Among  the  rdigiona  booka,  perhape  the  moal 
Important  U  that  eontaining  the  Imndi  entltied  uligtr  da  dalal,  "ocean  ol 
*'*™~**-~*-*  (edited  by  the  late  L  Jaeob  Schmidt  under  the  tlUe.  Dtr  WtiM 


und  dtr  per,  in  Tibetaa  aad  Oennaa,  Petereb.,  1848).  To  thU  may  be  added 
the  hoddM  ei^,  or  « the  holy  path,"  the  altaa  0m/,  "gleaming  of  gold."  the 
mami  gambo.  and  ytrtUntAi  yin  UU,  "ainor  of  the  worhL"  What  waa  known 
of  poettoal  Uteratnre  before  Poadnyeyew  U  acareely  worth  menUonlng.  In 
aome  parts  of  the  hiatorieal  aad  narrative  lltexatnre  we  find,  wherever  the  nar- 
rative takea  a  higher  flight,  aa  admixture  of/poetleal  diction.  The  poetry 
appears  In  a  certaia  paralleliam  of  the  phiaaea,  with  a  retura  either  of  the 
aame  endinga  (rhyme)  or  of  .the  aame  worda  (refrain).  Freqnentty  we  find, 
beeldee  the  rhyme  or  refrain,  aUtteratlon.  The  eeaayof  B.C.  von  der  Qabelenta 
In  r.  /  d.  Kund$  dt$  MorgtniandtM^  voL  L  pp.  S0-S7,  *'  Binigea  Aber  MongoUachs 
Poeeie,"  haa  been  anperaeded  by  tiie  work  of  Poadayeyew. 
-  Among  hUtorieal  worka  a  high  place  ia  due  to  that  eompoeed  by  the  tribal 
prince.  Saanang  Saetaen,  In  the  middle  of  the  17th  eentarr  {(ktehtchtt  der  M- 
MonaoUn  und  iknt  FiirsfraAatMW^  Mong.  and  Oem.,  by  L  J.  Schmidt.  Peterab., 
18m  and  to  the  ^ttaa  loMofci,  <.a,  "Golden  knob*  or  "predoua  eontento' 
ftezt  aad  Rnasian  traaaUtioB  by  the  Lama  Galaang  Oemboyew,  PeUrab., 
l858)i  Of  folk-lore  aad  fklrr  talea,  we  have  the  Icgead  of  the  hero  Gu$tr- 
Khan  (Uxt  ed.  by  L  J.  SehmldL  Peterab.,  1836.  and  German  veraion,  1839 ;  eomp. 
Schott,  Udbtr  die  8ag$  v.  Otttr-kham,  BerL,  1851,  and  B.  Jftlgln  the  Tftiiuacaoaa 
of  the  Wflnbumr  PhiloLYeraam.  of  1848,  pp.  68  an.,  Ulpa.,  1800);  and  the  talea 
about  JLrdM  Bordaki  (Ruaaiaa  veraloa  bf  Galaang  Gomboyew,  Peterab.,  1858; 
text  and  German  traaa  by  B.  Jttlg.  Inaabr.,  1887,  ISSSX  A  fkvourito  book  la 
the  talea  of  Siddhi-kftr  based  oa  ttie  Saaakrit  Vttdla  panckawin^aU  (Rnariaa 
traaa.  by  Galaang  Gomboyew.  Petereb.,  1885 ;  nine  of  the  talea  ia  Mongollaa 
and  Germaa  by  B.  Jttla,  Innabr.,  1888).  The  Aaller  collection  of  theae  talea  la 
Kalmuk  flrat  became  xnown  by  the  German  trana.  of  B.  BergmSan  in  voL  L 
of  hIa  Kamadttdu  Sir$ifir«Un  awtard.  Kalmiktn  (4  vo|a.,  Riga,  1804,  1805): 
an  autographed  edition  In  the  vulgar  dialect  waa  publidied  by  d  Golstunakyi 
(Peterab.,  1884 ;  text  and  German  iiana.  with  gloaaary  by  B.  Jfllg,  Leipa.,  1808). 
A  poetio  heroio  atary  la  the  IJ^anguriad,  extracta  from  which  were  given  by 
Bemnann  (op.  ell.,  iv.  181  an>);  a  complete  Rnaalaa  veraloa  by  A.  Bobrownikow 
(Petersbi,  1864) ;  a  Germaa  veraloa  by  F.  v.  Brdmaan  In  t.D.U.O.l  1857  (Kal 


text  by  Golataaskyi,  Petereb ,  1884).    A  aimilarTwem  la  the  hiaiory  o^  Ubaahl 
Khnntaldahi  and  hia  war  with  the  Olrad,  Kalmuk  text  and  Rnaaian  trana.  by 


G.  Gomboyew  In  hia  Allan  tobteki  aa  above,  and  text  alone  autographed  Ij 
Oolatunakyi  fPeterab.,  1884X  Some  booka  of  rellalon  for  the  Chzlauan  Buriata 
(tranaeribed  in  Rnaaian  ehanetera)  repreeent  the  Bnrlatie  dialect   The  Ruaaiui 


and  Engliah  Bible  Soeietiea  have  given  ua  a  tranahitioa  of  the  whole  Bible.  _ 
J.  Schmidt  tranalated  the  Goepeb  aad  the  Acta  into  Mongolian  and  Kalmnk 
for  the  Rnaaian  Bible  Sode^  (8  voU.,  Peterab.,  1819-18SlX-«  maaUriy  work. 
The  Engliah  miadonariee^  Stuybraaa  aad  W.  Swan,  and  aiterwarda  R.  Tnille, 
tranalated  the  whole  Old  Teetament  into  Moagollaa  (1888.1840).    Thia  work  waa 

elated  at  a  miaaion  preaa  ereeted  at  great  boat  for  the  purpoae  near  Saelenginek, 
yond  Lake  Balkalla  Siberia.    Ia  1848  the  New  Teatamaat  by  the  aame  heads 
appeared  at  London. 

The  richeat  oolleotions  of  Mongolian  and  Kalmuk  printed  booka  and  M88. 
are  In  the  Aaiatic  mnaeum'of  the  Peteraburg  Academy,  and  la  the  librailee  of 
I  aad  Irkntak ;  there  la  alao  a  good  colleetioa  la  the  royal  libnuy  at  Draa- 

Co&ault  ta  geneiaL  beaidaa  the  already-cited  worka  of  Bergmann  and  Po* 

adnreyew,  P.  8.  Pallaa/iamaUtMi^cn  kittoriadur  NackrithUn  «.  d.  Jfen^oliadUa 


rsUeenekti/Un  (S  voU.,  Peterab.,  1770-1801):  L  J.  Schmidt,  FortekunfM  im 
dtr  aiUrtn  .  .  .  BUduAgK$$ekickU  dtr  Vblktr  kitttUuitnt,  rora.  d.  MenfoUn  und 
T^beter  (Peterab.  and  Leipa.,  18S4) ;  B.  Jttlg.  "  On  the  Preeent  State  of  Mongollaa 
Reaearchee,"  Jowrn.  B,  At,  Sae.,  ziv.  (im%  pp.  41-06.  '  (B.  J.) 


MONOOOS,  or  Munooos.    See  Ichnsumon. 

MONITION',  in  the  practice  of  the  Engliah  bcclesiafltical 
courts,  is  an  order  requiring  or  admonishing  the  person 
complained  of.  to  do  something  specified  in  the  monition, 
'*  under  pain  of  the  law  and  penalty  thereof."  It  is  the 
lightest*  form  of  ecclesiastical  censure,  but  disobedience  to 
it,  after  it  has  been  duly  and  regularly  served,  entails  the 
penalties  of  contempt  of  court.  See  Fhillimore,  Eccluir 
attical  Law  (London,  1873). 

MONK,  QsoRGB  (1608-1669),  duke  of  Albemarle,  the 
second  son  of  Sir  Thomas  Monk,  a  gentleman  of  good 
family  but  in  embarrassed  circumstances,  was  bom  at 
Potheridge,  near  Torrington  in  Devonshire,  on  6th  Decem- 
ber 1608.  An  exploit  which  brought  him  within  the 
reach  of  the  law  compelled  him  to  begin  hia  career  as  a 
soldier  of  fortune  at  the  age  of -seventeen.  He  acted 
Wkdor  Sir  B.  Qrenville  as  1^  volonteer  in  the  expedition  to 


Cadiz,  and  the  next  year  did  notable  service  at  the  Isle  cf 
Bh^. 

In  1629  Monk  went  to  the  Low  Countries,  the  training 
ground  for  military  men,  where  in  Oxford's  and  in  Goring's 
regiments  he  obtained  a  high  reputation  for  courage  and 
for  a  thorough  knowledge  of  his  trade.  In  1638  he 
threw  up  his  commission  in  consequence  of  a  quarrel  with 
the  Dutch  civil  authorities,  came  to  England,  and  obtained 
the  lieutenant-colonelcy  of  Newport's  regiment  during  the 
operations  on  the  Scottish  border.  Here  he  showed  his 
akill  and  coolneaa  in  the  diapositiona  by  which  he  saved 
the  Engliah  artillery  at  Newborn,  though  himself  destitute 
of  ammunition ;  and  in  the  councila  of  war  he  confidently 
voted  with  Strafford  for  fighting,  and  againat  retreat  or 
compoaition.  One  of  Monk'a  biographers  relates  that  ho 
now  thought  of  joining  the'  adventurers  who  proposed  to 
colonize  Mada^;ascar.     The  Irish  lebellioi^l^^         offered 
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mora  oongem*!  employment,  and  in  Febrouy  1641  lie 
Unded  at  Dublin  aa  colonel  of  Lord  Leicester's  regiment. 
Here  he  greatly  increased  his  reputation.  Under  the  most 
difficult  circumstances  he  was  ever  cool,  patient^  Tigoious. 
A  rigid  disciplinarian,  he  was  always  attentive  to  the  >unts 
of  his  men,  and  completely  won  their  oonMenoe  azid  aff^ 
tion.  All  the  qualities  for  which  he  was  noted  through 
Ufe,  the  calculating  selfishness  which  kept  him  ever  on 
the  winning  side  and  by  which  he  accomplished  his  great 
historic  success,  the  imperturbable  temper  and  impene- 
trable secreqy,  were  fully  displayed  in  this  employment. 
He  had  but  one  interest,  that  of  George  Monk ;  and  to 
secure  that  interest  he  laboured,  while  retaining  his  free- 
dom from  party  ties,  to  make  himself  indispensable  as  a 
soldier.  The  goTemorship  of  Dublin  was  racant,  and  Monk 
was  appointed  by  Leicester.  But  Charles  L  oyerruled  the 
appointment  in  fhroxir  of  Lord  Lambert,  and  Monk,  with 
great  shrewdness,  gave  up  his  claims.  Ormond,  howeyer, 
who  viewed  him  wiUi  sijapicion  as  one  of  the  two  officers 
who  refused  the  oath  to  support  the  royal  cause  in  Eng- 
land, sent  him  under  guard  to  Bristol  He  now  deemed 
it  safest  to  affect  Boyalist  views.  His  value  caused  him 
to  be  received  at  once  into  Charles's  confidence ;  he  was 
appointed  'mijor-general  of  the  Irish  brigade,  and  served 
under  Byron  at  the  siege  of  Nantwich.  Here  he  was 
taken  prisoner  by  Fairfax,  on  25th  January  1644,  in  one 
of  the  most  skilful  operations  of  the  war.  After  a  short 
captivity  in  Hull  he  was  placed  in  the  Tower,  where  he 
remained  for  three  years  (during  which  his  father  died), 
beguiling  his  imprisonment  by  wri^ng  his  Ob$ervatiom» 
CM  Military  and  Political  Afain, 

8o  long  as  the  war  lasted  Monk  could  not  be  released. 
Charles^  however,  became  a  prisoner;  the  troubles  in 
Ireland  made  the  parliament  anxious  to  secure  Monk's 
services,  and  he  was  told  that  if  he  would  take  the  Cove- 
nant he  might  have  an  important  command.  With  some 
show  of  hesitation  the  terms  were  accepted,  and,  after  a 
service  of  two  months  in  Lord  Lisle's  abortive  expedition. 
Monk  was  placed  in  command  of  the  British  forces  in  the 
north  of  Ireland.  Compelled  in  1649  to  conclude  a  pacifi- 
cation with  the  rebel  CNeill,  he  returned  to  England  after 
the  king's  execution.  In  the  same  year  he  succeeded,  by 
his  elder  brother's  death,  to  the  family  estate.  His  idleness 
lasted  but  a  short  while.  Cromwell  gave  him  a  regiment 
and  the  command  of  the  ordnance  in  the  Scotch  war  of 
1600,  and  after  the  battle  of  Dunbar,  in  which  he  led  the 
attack,  he  was  left  with  6000  men  to  subdue  the  country, 
whioliy  after  taking  Edinburgh,  Tantallon,  and  Stirling 
castles^  he  did  most  completely  in  a  few  weeks.  In  1651 
he  was  seised  with  fever,  but  recovered  at  Bath,  and  in 
the  same  year  was  appointed  on  the  comnussion  for  pro- 
moting the  Union.  In  1653,  with  Admiral  Dean,  he 
commanded  the  British  fleet  against  the  Dutch,  and  on 
2d  and  Sd  June  and  29th  July  fought  two  of  the  most 
sanguinary  naval  battles  on  record,  in  which  both  his 
colleague  and  Van  Tromp  were  slain.  A  peace  on  very 
humiliating  terms  to  the  Dutch  was  concluded,  but  policy 
shortly  led  Cromwell  to  allow  milder  conditions, — a  conces- 
sion against  which  Monk  strongly  remonstrated.  On  lus 
return  he  married  his  mistress,  Anne  Clarges,  a  woman  of 
the  lowest  extraction,  "  ever  a  plain  homely  dowdy,"  says 
Pepys,  who,  like  other  writers  who  mention  her,  is  usually 
•till  less  complimentary.  Monk  was  now  sent  to  quell  the 
revolt  headed  by  Middleton  in  Scotland,  and,  when  this 
service  was  over,  setUed  down  to  a  steady  government  of 
the  country  for  the  next  five  yeax&  For  fanaticism  in  any 
shaps  he  had  no  sympatliy,  and  he  set  himself  to  <^^ltlffli»l^ 
theinfinenoe  of  the  Presbyterian  deirgy — Cromwell's  chief 
opponents, — taking  from  them  the  power  of  exeommuni- 
catioo  and  thtax  geuai^  aeseioblieflt  bat  allowing  them  to 


retain  their  presbyteries.  Equal  repression  wi 
against  the  nobility  and  gentry.  The  timely  disoorery  of  a 
plot  fomented  by  Overton  for  killing  Monk  on  New  Tear's 
Day  gave  him  an  excuse  for  thoroughly  purging  his  army 
of  all  Anabaptists,  Fifth  Monarchy  men,«and  other  danger- 
ous enthusiasts.  It  is  doubtful  whether  at  this  time  Monk 
had  proposed  to  himself  the  restoration  of  the  king.  He 
probably  had  it  always  in  his  mind  as  a  possibil|^,  but  he 
would  ran  no  risks.  His  very  reticence,  however,  caused 
alarm  on  one  side  and  hope  on  the  other.  In  1655  he 
received  a  letter  from  Chirles  IL,  a  cppy  of  which  ha  at 
once  sent  to  Cromwell,  whom,  however,  we  find  writing  to 
him  in  1657  in  the  following  terms :  '*  There  be  that  teU 
me  that  there  is  a  certain  cunning  f  ellgw  in  Scotland  called 
George  Monk,  who  is  said  to  lye  in  wait  there  to  introdnoe 
Charles  Stuart ;  I  pray  you,  use  your  diligence  to  appre- 
hend him,  and  send  him  up  to  me.* 

During  the  confusion  wiOch.  followed  CromweU'a  death 
Monk  remained  silent  and  watchful  at  Edinburgh,  cai«fal 
only  to  secure  his  hold  on  his  troopa.  In  July  1659 
direct  and  tempting  proposals  were  again  made  to  him 
by  the  king.  His  brother  Kicholss,  a  dergyman,  was  em- 
ployed by  Sir  J.  Grenvil  to  bring  to  him  the  subetaaee  of 
Charles's  letter.  No  bribe,  however,  could  induce  him  to 
act  one  moment  before  the  right  time.  He  bade  lus 
brother  go  back  to  his  books^  and  refused  to  entertain  any 
proposal  But  when  Booth  roee  in  Cheshire  for  the  kinft 
so  tempting  did  the  opportunity  leem  that  he  was  on 
the  point  of  joining  forces  with  him ;  and  a  letter  ms 
written  to  the  Rump  parliament  threatening  force  If  it 
did  not  at  once  fill  up  its  numbers.  His  habitual  cantiop, 
however,  induced  hun  to  wait  until  ihe  next  post  from 
England,  and  the  next  post  brought  news  of  Booth's 
defeat.  On  17th  Octobw  he  heard  of  Lamberfa  eo^ 
if  Hat.  From  that  moment  his  plan  of  action  seema  to 
have  been  settled.  In  most  vehement  language  he  dis^ 
carded  the  idea  of  restoring  Charles,  and,  with  adlnirable 
perception  of  the  state  of  English  feeling,  took  for  lus 
principles  that  in  all  cases  the  ftrmy  must  obey  the  civil 
government,  and  that  the  civil  government  must  be 
parliamentary.  At  present  the  Bump  was  ^rushed  by  the 
military  party;  the  first  thing,  therefore,  to  be  done  was  to 
free  it.  His  army  underwent  a  second  purging  of  dis^ 
affection,  and  he  then  issued  a  declaration  embodying  the 
principles  mentioned  above,  and  wrote  to  Lenthall  the 
speaker,  and  to  the  military  party  to  the  same  effect 
In  a  treaty  with  the  Committee  of  Safety  his  conmussionen, 
who  were  to  treat  only  on  the  basb  of  the  restoration  of 
parliament^  were  outwitted.  Monk  at  once  refused  to 
accept  the  terms  propoeed,  and  nurehed  to  Berwick,  having 
received  an  offer  from  Fairfax  of  assistance  if  he  would 
promise  that  the  secluded  members  should  be  reatored. 
Meanwhile  Lambert  had  inarched  northwards  to  oppose 
his  advance. 

Monk's  action  gave  fresh  heart  to  the  adherents  of  the 
parliament.  The  old  council  of  state  met^  and  named 
him  general  of  all  the  forces;  the  fleet  end  the  Irish 
army,  hitherto  hostile,  came  round  t6  his  aide,  and  po  did 
Whetham  at  Portsmouth.  Monk  now^  in  the  depth  of 
winter,  croesed  the  Tweed  at  Coldstream  and  nurehed  by 
Morpeth  to  Newcastle^  receiving  letters  on  his  way  from 
the  lord  mayor  and  corporation  of  Lcmdon  urging  him  to 
declare  for  a  free  parliunent.  On  his  approach  Lambert's 
army  fell  away  horn  their  general,  and  no  obatacle  re- 
mained on  the  path  to  London.  At  York,  when  urged  by 
Fairfax,  he  refused  to  declare  for  the  kin^  and  ia  aaid  to 
have  caned  an  .officer  who  afilrmed  that  such  waa  hk 
dedgn.  The  parliament  now  ordered  him  to  oome  to 
London.  Tleetwcod's  army  which  cooopied  the  €&ty  wa6| 
however,  a  great  obstacle ;  and  it  waa  not  mtil  the  paiila. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQ IC 


Digitized  by 


Gor>gle 


Digitized  by  VjOOQIJC 


M  O  N~M  O  J? 


rss 


men^  in  AOMrdando  iritli  hm  desire,  had  amnged  for  its 
diBpemon  that  lie  vooJil  enter  with  his  troops.     Even 
now  his  intentions  were  strictly  concealed  ;  the  spies  set 
Upon  hiin  by  the  ^ariooli  anzions  parties  were  baffled  by 
hiis  impenfltrable  reserre.     He  was  careful  to  appear  only 
as  liie  pervint  of  parliaipentj  but  wheii  he  was  desired  to 
take  ihie  -oath  of  abjuration  he  skilfully  evaded  the  request 
Tlie  dty,  always  jealous  of  the  Bump,  now  refused  to  pay 
taxes  exo^t  4t  the  orders  of  a  free  parliament     Honk, 
in  consequence^  was  ordered  to  march  hit  troops  into  the 
pitf,  take,  down  the  chains  and  posts,  and  unhinge  the 
gates.     He  obeyed  ^ese  unpleasant  orders  to  the  letter  on 
lOtii  February,  thus  permitting  ihe  hatred  against  the 
B^ump  t6  rise  to  the  height,  while  he  showed  how  unwilling 
an  instrument-  of  its  Vrill  .he  was.     On  the  llth,  however, 
he  thiew  off  th6  mask,  and  wrote  to  the  Bump,  peremp- . 
toiily  otdering  tkem  to  admit  the  secHded  members,  and 
to  airaiige  for  the  dissolution  of  parliament  by  6th  Hay. 
On  '^Isl  February  he  conducted  ih^r  secluded  members 
to  their-  seats.     At  the  same  time  he  refused  to  restore 
the  Lords,  and  issued  an  order  disowning  Charles  Stuart 
id.aU  oiBeeia  commanding  garrisons.     Every  day  brought 
him.  treih  opportunities  for  tact  or  evasion.     His  partisans 
urged  him  tq  take  the  protectorate  himself;  another  party 
pressed  i^>on  him  to  accomplish  thd  restoration  by  the 
army  alone ;  a  body  of  his  officers  sent  him  a  declaration 
expressing  their  fears  that  his  action  would  lead  to  the 
restoratioii  of  monarchy ;  the  parliament  tried  to  make 
him  their  own  by  the  offer  of  Hampton  Court      Qis 
trained  habits  of  dissimulation  and  evasion,  assiBted  now 
and  again  by  downright  lying;  carried  him  triumphantly 
thrqv^  ell  these  dangers,  and  at  length  tiie  dissolution  oi 
parfiament  on  17th  l^och  removed  hu  greatest  difficulties. 
I^waa  now  that^  with  th^  utmost  secrecy,  he  gave. an 
i&tdrview  for  the  first  time  \0  the  ^png^  agent  Grenvil, 
and  by  him  sent  to  Charles  ^e  conditions  of  his  restoration, 
afterwards  embodied  in  the  Declaration  of  Breda.     For 
hxmAeH  at  present  he  woiild  accept  nothing  but  a  royal 
commisiion  as  eaptain-general,  which  he  carefully  kept 
to  bimfelf.     AJl.  parties  were  anxious  to  gain  the  ccMiit  of 
the  notr  pertain  restoration.     The  Presbyterians  in  parti- 
cular, feakul  of  the  king  being  restored  without  terms;, 
did  their  best  to  dismdit  Monk  and  to  imposetlie  old  Isle 
of  Wi^t  conditions ;  but  in  vain.    The  new  parliament  was 
elected,  and  the  Hquso  of  Lords  restored ;  an  insurrection 
by  Lambert,  who  had  escaped  from  the  Tower,'  was  quelled 
by  Monk's  prompt  measures,  and  on  the  25th  o£  April  he 
received  the  solemn  thanks  <k  bbtk  Houses,  and  the  title  of 
captain-general  of  the'  land .  forces.    Even  yet  the  farce 
was  kept  up.     Monk  received  with  feigned  surprise  the. 
king's  official  letter  from  .Grenvil,'  denied  all  knowledge 
of  its  contents,  and  handed  it  over  sealed  to  the  council,' 
who  decided  to  .defer  opening  it  until  the  meeting  of 
parliament  on  the  1st  of  May. 

With  the  Bestorationthe  hutoric  interest  of  Ifonk'p  career 
ceases.  The  rude  soldier  of  fortune  had  played  the  game 
widi  incomparable  dexterity,  and  had  won  the  stakes.  He 
was  made  gentleman  of  Uie' bedchamber,  knight  of  the 
Gart^,  master  of  the  horse,  obmmander-in:chief,  and  duke  of 
Albemarle,  and  had  a  pension  of  £7000  a  year  allotted  him. 
His  utmost  desires' were  satisfiec^  and  he  made  no  attempt  to 
compete  further  in  .a:  society  in  whick  neither  he  nor  his 
vulgar  wife  could  ever- be -at  homic^  -and  which  he  heartily 
despised.  As  long  as  the  army  existed  of  'whidi  he^was 
the  idol,  and  of  which  thtf^  last  service  was  to  suppress 
Venner's  revolt^  he  was  a  person  not  to  be  displeased. 
But  he  entirely  concurred  in  the  Jtieasnre  for  .disbanding 
it,  and  thenceforward  his  influence  was  small,  though  men's 
eyes  turned  natuiiUly  to  him  in  emergency.  In  the'  trial 
cl  fha  regicides  he  was  on  the  side  of  moderation;  and  his 


interpoMtion  saved  Hasehrig's  life;  but  his-^on  M  ^ 
time  of  ArgyU's  trial  will  always  be  ^^^J^^^  »?«* 
dishonourable  episode  in  his  career.  In  1664  he  had 
charge  of  tfce  admiralty  when  James  was  m  conmiand  of 
the  fleet,  and  when  in  1665  London  was  deserted  on 
account  of  the  plague.  Monk,  with  all.  the  i^ess  of  a 
man  accustomed  to  obey  without  thinking.of  risk,  remained 
in  charge  of  the  government  of  the  city.  Once  mor^  at 
the  end  of  this  year,  he'waa  called  Upon  to  fight,  haying  a 
joint  commission  with  Prince  Bupert  against  the  ^>^^ 
The  whole  burden  of  the  preparations  fell  upon  him.  On 
23d  April  1666  tto  admirals  joined  the  fleet,  and  on  the  1st 
of  June  began  a  betUe  near  Dunkirk  which  lasted  four  days, 
followed  by  another  on  23d  July,  in  whidi  Monk  showed 
sJi^  old  coolness  and  skill,  flind  a  reckless  daring  which 
Ad  seemed  hitherto  foreign  to  his  character.  His  last 
service  was  in  1667,  when  the  Dutch  fleet  sailed  up  the 
Thamcfi,  and  Monk,  ill  as  he  was,  hastened  to  Chatham  to 
oppoee  their  further  progreas.  From,  that  time  he  lived 
much  in  privacy,  and  died  of  diopsj  on  the  3d  of  Deotunber 
1669. 

See  the  Ltvet  of  HdUc  by  Dr  Oam1>le,  Us  ehsplsiii  (London,  1671), 
and  Dr  Skiim«r  (London,  1724),  end  Ooixof  t  Any,  whioh  oontaln 
all  AeoeMary  information  eonceming  his  Ufo  ap  to  ^  tlMtoration. 
The  nmnorons  and  aaiiaing  notioes  r>t  him  is  tbo  eoort  oC  Charlie 
in  Pepys't  Dkur^  ahobld  on  no  aocoont  be  omitted.  fO.  A.) 

MONKEY.    See  An. 

MONMOX7TH,  a  maritime  county  of  England,  is  Ixmnded 
K  by  Gloucester,  ir.K  by  Hereford,  K.W.  by  Brecknock. 
W.  and  S.W.  by  Glamorgan,  and  &^the  Bristol  Channel 
Its  greatest  length  from  north  to  south  is  about  36  oiIbb, 
and  its  greatest  breadth  about'  28  miles.  Th»  area  m 
368,399  acres,  or  about  072  square  miles. 

Ilie.  surface,  of  Monmouth  is  very  varied,  and  in  many 
districts  picturesque,  eepecially  along  the.  valley  of  the 
Wye,  and  between  tiiat  river  and  the  Usk.  In  the  west 
and  north  the  hiUs  rise  to  a  considerable  height,  and  this 
mountain  region  encircles'  6  finely  undulating  country. 
The  highest  summits  are  Sugar  Loaf  (19M  feet),  Blorenga 
(1908),  and  Skyridd  Yawr  (1601).  Along  the  shore  09 
both  sides  of  the  Usk  are  two  extensive  tracts  of  manh 
land,  called  the  Caldicot  and.Wentllooge  levels,  stretching 
from  Cardiff  to  Portskdwett,  and  protected'  from  hiunda- 
tions  by  strong  embankments. 

The  princi]^  rivers  are:  the  Wye,  which  forms  the 
eastern  boundary  of  the  county  with  (>loucestet,  and  faDa 
into  the  Severn;  the  Monnow,  which-  forms  a  portion  oi  its 
boundary  with  Hereford,  and  falls  into  the  Wye  at  the 
town  of  Monmouth ;  the  Usk,  which  rises  in  ^«oknock, 
and  flows  southward  through  the  centre  of  the  county  to  the 
Bristol  Channel ;  the  Ebbw,  which  rises  m  the  north-west| 
and  enters  the  estuary  of  the  Usk'  at  Kewport ;  and  the 
Bumney,  which  rises  in  Brecknock,  and,  after  forming  the 
boundary  between  Monmouth  and  Glamorgan,  enters  the 
Bristol  Channel  a.  little  to  the  east  of  Cardiff:  Salmon 
abound  especially  in  the  Wye  and  the  Usk,  and  trout  are 
plentiful  in  all  the  streams.  The  Monmouthshire  canal 
extends  from  Newport  tg  Pontypool,  where  it  is  joined,  by 
the  Brecknockshire  canal,  which  enteito  the  county  near 
Abergavenny^  The  Cnunlin  canal  also  joins  it  a  little 
north  of  Newport. 

ChoUgtf  and  J/iffMraZt.— Tho  Mologioal  fonnatkm  is  prinoipany 
Old  Bod  Sanditona  and  Carbomferoiia,— tha  Old  Bad  forming  tha 
larger  jaud  eaatem  half  of  tha  county,  from  a  lina  drawn  batwaaa 
Abergaranny  and  Kewpor^  and  varying  is  thioknaea  from  betwaaa 
8OOO  and  10,000  feat  in  tha  north  to  about  4000  laet  in  tha  aonth. 
lu  the  centra  of  the  county  adjoining  the  Usk  there  ia  an  outcrop 
of 'Silurian  rocki,  extending  to  a  dirtanoe  of  about.  8  mJlea  north 
Mid  south  and  i  milea  eaat  and  west,  with  a  thickness  of  1600  foot 
Towards  the  east  the  Old  Sandstone  rocks  dip  beneath  the  Moon- 
tain  limestone,  which  enters  the  county  from  the  Forest  of  Dean 
coal-field,-  and  ciyes  its  peculiar  character  to  the  line  soeneiy  along 
the*  banks  of  the  Wye^     The  formation  varies  in  thickness  from 
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600  to  700  feet  The  Ciu-boniferoiu  rocks  connected  with  the  ffreat 
coal-field  of  Soath  Walee,  which  occupy  the  westcni  half  of  the 
county,  include— (1)  the  Coal-measures,  consisting  of  shales  and 
ironstones,  sandstones  and  coal-beds,  of  which  there  are  about 
twenty-fire  beds  more  than  2  feet  thick— total  thickness  of  the 
strata  11.650  feet;  (2)  Millstone  Grit,  thickness  830  feet;  (8) 
Oarboniferous  Limestone  surrounding  the  coal-field,  thickness 
1000  feet;  (4)  Old  Red  Sandstone,  thickness  600  feet;  and  (5) 
Peronian  beds,  consisting  of  rad  and  brown  sandstone,  marls,  Lc, 
thickness  about  6000  feet  The  coal-field  of  Honmouth  has  an  area 
of  about  90,000  acres.  The  beds  are  rery  rich  and  easily  wrought, 
the  moat  common  way  of  reaching  them  being  by  excayatine  pas- 
sages in  the  sideft  of  the  hilU  instead  of  by  perpendicular  shafts. 
The  numbes  of  collieries  in  operation  in  1881  was  124,  and  the 
ndantity  of  coal  obtained  5,412,840  tons.  The  ironstone  of  Mon« 
mouth  occurt,both  in  beds  and  in  large  detached  masses,  the  yield 
of  iron  being  18 1x>  55  per  cent  The  ore  is  the  common  clay  iron- 
stone. The  iron  industry  was  prosecuted  successfully  at  Fonty- 
pool  in  the  16th  century  by  a  family  of  the  name  of  Grant,  who 
were  succeeded  by  the  Hanburrs.  In  1740  Honmouth  contained, 
howerer,  only  two  furnaces,  which  made  together  about  900  tons 
annually ;  but  during  the  present  century  they  hare  increased  with 
gnat  rapidity.  In  1881  the  number  of  furnaces  built  was  52, 
of  which  85  were  in  operation ;  the  amount  of  pig-iron  made  was 
527,277  tona.  The  works  are  situated  ohieflj  in  the  neighbourhood 
of  Pontypool,  and  occupy  the  valleys  runnmg  in  the  direction  of 
Uerthyr-lV^l  ^  Glamorganshire.  The  following  were  the<^on- 
month  ironwoiito  in  1881 :  Abenychan,  Pobtynool,  Pontnewynydd^ 
Ebbw  Yale,  Victoria,  Blaenaron,  Cwmbran,  xTantyglo,  Oakfields, 
Blaina,  Bhymney,  and  Tredegar.  In  all,  there  were  258  puddling 
furnaces  fuid  42  rolling  miUs  in  operation.  The  tinplate  manu&cture 
is  estensiTelr  carried  on,  tlie  number  of  mills  in  the  Konmouth  and 
Gloucester  (ustrict  in  1881  being  95,  the  m^ority  of  which  are  in 
Monmouth.  Fireclay  is  eztenslTely  dug ;  67, 680  tons  were  obtained 
in  1881. 

SoU  and  AgrieuUure, — ^Along  the  seashore  the  soQ  is  deep  and 
loamy,  and  admirably  suited  for  the  growth  of  trees.  The  most 
fertile  land  is  that  resting  on  Bed  Sandstone,  especially  along  the 
banks  of  the  Usk,  where  wheat  is  raiwd  of  a  rery  fine  quality.  In 
the  more  mountainous  regions  there  is  rery  little  land  that  is  cap- 
able of  cultivation,  the  soil  being  generally  thin  and  peatv.  More 
attention  is  naid  to  gxaang  than  to  the  raising  of  crops.  There  are 
a  considerable  numwr  of  dairy-farms,  but  sheep^iarming  is  much 
mors  laigely  followed.  Of  the  5241  holdings  existing  in  1880— the 
latest  year  in  regard  to  which  there  is  information — 8661  were  under 
50  acres,  1521  between  50  and  800  acres,  and  only  59  above  800 
acrss.  According  to  the  agricultural  returns  for  1882  there  were 
248,063  acres,  or  almost  exactly  two-thirds  of  the  total  area,  under 
onltivatioB.  Of  this,  176,187  acres  were  permanent  pasture,  and 
14,729  rotation  grasses.  Of  the  85,038  acrea  under  com  crops, 
16,151  were  under  wheat,  8596  under  barley,  and  8711  under  oats. 
Turnips  occupied  7486  acres,  and  potatoes  only  1777.  The  area 
under  woods  was  29,856,  and  under  orehards  3921.  The  total  num- 
ber of  horses  in  1882  was  11,631 ;  of  which  the  number  used  solely 
for  agricultural  purpoees  was  6440.  Of  the  44,168  cattle,  16,500 
were  cows  and  heifers  in  milk  or  in  calt  Sheep  numbered  184,682, 
and  pigs  i7, 621.  Accordiuff  to  the  latest  return  there  were  7811 
proprietors  possessing  296,971  acree,  with  a  gross  annual  rental  of 
£837,254.  Of  the  owners,  4970,  or  63  per  cent,  possessed  less  than 
1  acre,  17  possessed  between  1000  and  2000  acres,  and  16  between 
2000  and  5000.  The  following  four  proprietors  possessed  over  5000 
acres  eacl^ :  Lady  Llanover,  6312 ;  the  executora  of  C.  H.  Leigh, 
10,211 ;  Lord  Tredegar,  25,229;  and  the  duke  of  Beaufort,  27,299. 

Railway— Th6  South  Wales  Railway  passes  along  the  coast, 
snd  many  branch  lines  cross  the  cotmty  in  various  dinctions,  tiie 
malority  of  them  being  connected  either  with  the  Great  Western 
Ba&way  or  with  the  London  and  Korth- Western. 

AdminiMraUon  and  PcpulaHon^ — Monmouth  comprises  six  hun- 
dreds, and  the  municipal  boroughs  of  Monmouth  (6111)  and  Newport 
(38,427).  In  addition  to  these  two  boroughs  there  are  fifteen  unNin 
saniUry  districts,  viz.,  Abergavenny  (6941),  Abersyehan  (13,496), 
AbertiUery  (6003),  Blaenavon  (9451),  Caerieon  (1099),  Chepstow 
(3591),  Chxistchurch  (3114),  Ebbw  Yale  (14,700),  LUavrechva 
(4177),  Panteg  (3321),  Pontypool  (5244),  Rhvmn^  (8663).  Risea 
(5540),  Tredegar  (18,771),  Usk  (1470).  With  the  exception  of 
Abergavenny,  Caerieon,  Chepstow,  Pontypool,  and  TJ«k,  these  towns 
are  all  of  modem  growth,  and  owe  their  riM  chiefly  to  the  iron 
manufacture,— eome,  however,  being  partly  dependent  on  that  of 
tinplate.  The  county  returns  two  meir  oors  to  parliament ;  and 
Monmouth,  Newport,  and  Usk,  with  a  united  population-  in  1881 
of  46,033,  constitute  the  Monmouth  district  of  boroughs,  which 
rstnms  one  member.  The  county  has  one  court  of  quarter  sessions, 
and  is  divided  into  twelve  petty  sessional  divisions.  It  is  within 
the  diocese  of  Llandaff,  and  contains  147  civil  parishes^  townahips, 
or  places.  The  population,  which  in  1801  was  45,568,  had  increaaed 
in  1841  to  134,368,  in  1871  to  195.448,  and  in  1881  to  211,967  (of 
whom  108»262  were  males^  and  108»005  females). 


History  and  AntiquiUa. — At  the  time  of  the  Somana^  Uoih 
mouthshire  formed  part  of  the  territory  of  the  SUuroL  whoee  ninci- 

Fil  seat  was  at  Caerwent,  and  who  were  finally  subdued  by  Jaliaa 
rontinus  in  the  year  78.  The  old  Roman  xoad,  the  Via  Julia, 
leading  from  the  mouth  of  the  Severn  to  Caerwent,  QieMeon  and 
onwards  to  Neath  in  Glamorgan,  can  still  be  traced.  The  Ttftm^ni. 
made  Caerwent,  under  tlie  name  of  V^nta  Silurum,  one  ofiS^ 
principal  stations.  Tesselatod  pavements,  pottery,  coins,  and  the! 
remains  of  a  Boman  villa,  have  been  found,  and  portions  of  the 
walls  still  exist  The  great  station  of  the  Bomans  was,  however 
Isea  Siluntm,  now  Caerieon  (Caer  legionls),  so  called  from  the  fact 
that  it  was  the  lieadquarters  of  the  second  imperial  legion.  Bt 
Richard  of  arencester  it  is  called  a  colonia,  being  the  oiUy  «tation 
of  that  dignity  in  Wales.  The  mound  of  the  old  fortress  still  remaina. 
as  well  as  portions  of  an  amphitheatre.  Other  less  important 
stations  were  those  of  Oobannium  (Abergavenny),  Blettium  (Mon- 
mouth), and  Surrium  (probably  Usk).  Monmouthshire  is  closely 
associated  with  Arthurian  legends.  In  one  of  the  Welsh  talea 
Arthur  is  represented  as  holding  his  court  at  Caerieon  during  Easter 
and  Pentecost ;  and  an  oval  bank  near  the  town  is  pointd  out  as 
Arthur's  Bound  Table.  When  Wales  was  subdivided  into  three  king- 
doms on  the  death  of  Bhodri  the  Great,  Monmouth  and  Glamotgui 
were  placed  under  a  separate  government  distinct  from  either  of 
these.  In  the  9th  and  10th  centuries  Monmouth  wa^  fiequentlT 
invaded  bv  the  Danes^  Edward  the  Confessor,  after  vaiioua  vic- 
tories in  W  ale  J,  is  said  to  have  established  a  palace  at  Porthris-coed 
(Portskewett).  At  the  Korman  (Conquest  the  district  was  delivered 
over  to  certain  Norman  noblea  called  the  "  Lords  of  the  Marches,** 
who  held  the  lands  which  they  conquered /Mrteron^am,  with  the 
right  of  administering  justice.  Frequent  contests  took  place  between 
the  lords  of  the  marclies  and  the  Welsh  princes,  until,  in  1535,  the 
jurisdiction  of  the  lords  of  the  marches  was  abolished  by  Henry 
YlII.,  and  Monmouth  was  included  among  the  English  counties. 
Monmouth  was  the  scene  offiequent  contests  during  tiie  Gvil  War. 

Of  Korman  fortresses  in  Monmouth,  either  built  or  taken  pnimniiinn 
of  by  the  lords  of  the  marches,  there  ace  remains  of  no  less  than 
twenty-five.  The  more  interesting  and  important  are :  Caldicot,  the 
seat  of  the  De  Bohuns,  still  entire ;  Chepstow,  one  of  the  llneat 
examples  of  the  old  Norman  fortress  extani  built  by  Fits  Osbotn  in 
the  11th  century,  in  an  imposing  situation  on  a  cliff  above  the  Wyii 
Newport,  now  used  as  a  brewery ;  Abex«ivenny,  now  partly  ocea- 
pied  as  a  private  house ;  the  gateway  and  nail  of  Grosmont,  once  the 
residence  of  the  dukes  of  Lancaster ;  and  Usk  Castle,  rebuilt  by  tlM 
Clares  in  the  time  of  Edward  lY.  Baglan  Castle,  htgan  in  the 
rei^  of  Henry  Y.,  is  a  very  extensive  min,  still  in  good  prsesr- 
vation,  and  contains  examples  of  severaj  styles  of  architecture. 
Charles  I.  reeided  in  it  after  the  battie  of  Naseby.  In  1646  it  was 
delivered  un  te  the  parliament 

At  the  Keformation  there  were  in  Monmouth  two  hospitals  and 
fifteen  other  religious  houses  ;*but  of  these  there  are  now  important 
remains  of  onlv  two— Llanthony  Abbey  and  Tiotem  Abbev.  Llan- 
thony  Abbey  m  the  Black  mountains  was  founded  by  William  dc 
Lacy  for  Cistercians  in  1108,  and  is  one  of  the  earliest  exsmplea  in 
England  of  the  Pointed  style.  The  ruins  consist  of  portions  of  the 
nave,  transept,  central  tower^  and  choir.  Tintem  Abbey,  belong, 
ing  to  the  same  orde^  and  founded  by  Walter  de  Clare  in  1131, 
occupies  a  position  or  great  beauty  on  the  Wye.  The  building 
which  ia  Early  English  to  Decorated,  is  almost  entire,  with  t£c 
exception  of  the  roof,  and  may  be  ranked  as  among  the  filnest  of  th» 

monastio  ruins  in  England.    ^" " 

of  mention  s 

containing  I  , 

pOBsessing  a  richly-moulded  doorwav ;  St  Woolos  church,  Neinport^ 
alao  Norman ;  the  Norman  chureh  oi  St  Thomas,  Monmouth ;  Cnrist 
Church,  principally  Norman ;  Matheme,  Early  English,  with  a  tablet 
to  Tewdns,  king  of  Owent ;  and  Usk,  formerly  attached  to  a  ^en^ 
dictine  priory. 

Mod.- 
mouthshire,  u  picturesquely  situAted  at  the  confluence  ol 
the  Wye  and  Monnow,  in  a  Talley  almost  surrounded  bj 
hills,  18  miles  south  of  Hereford,  and  128  iteai  of  London. 
By  means  of  the  Wye  it  has  water  communication  with 
Bristol  and  with  Hereford,  but  the  former  trade  by  bai^gei 
has  now  ceased.  Portions  of  the  old  walls  and  of  the  four 
gates  still  remain;  but  thete  are  Only  insignificant  ruinik  of 
Qie  old  castle  in  which  Henry  Y.  was  bom,  and  which  was 
originally  a  Bazon  fortress.  After  the  Nonnan  Conoueat 
it  waa  placed  in  the  hands  of  William  Fitx  Osborn,  whose 
descendant,  John  lord  of  Monmouth,  rebuilt  it  on  a  mora 
extensive  scale.  Subsequently  it  came  into  the  possession 
of  John  of  Gktunt»  and  thus  became  attached  to  the  house 
of  lAncaster.    In  1646  it  was  takte  ^the  ^iiam^tair 


VA   »u«  Avwa,  Mu\ft  nam  J  t^  taMUkvwi  ne  mauvuij   kuv  Jiuwk  vt  Uir. 

ruins  in  England.  Of  the  churches^  those  chiefly  worthv 
1  are  Abergavennv,  belonginff  to  a  Benedictine  pnory,  ana 
(  a  numbw  of  old  tombe ;  Chepstow,  partly  Noiman,  and 
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fwvet.  Besides  the  charches — the  new  church  of  St  Mary, 
completed  in  1882,  and  the  church  of  St  Thomas,  an. Old 
Norman  structure — the  principal  public  buildings  are. the 
market -house,  the  town- hall,  and  Jones's  free  grammar 
school  in  th^  Tudor  style,  which  dates  from  1614.  The 
cumufactures  of  the  town  are  unimportant  The  fine 
scenery  of  the  Wye  attracts  a  large  number  of  tourista. 

Monmouth  was  one  of  ths  strongholds  of  the  Saxons ;  and  under 
the  name  of  Bleettan)  formed  one  of  the  stations  of  the  Romans. 
It  was  Incoiporated  bjr  Edward  YL,  and  received  additional  privileges 
from  Queen  llsry,  James  I.,  and  Chsrles  II.  It  has  sent  memben 
to  ptfliament  since  the  27th  of  Henrv  VIII.,  and,  along  with  New- 
port and  Usk,  forms  the  Monmouth  district  of  boroughs.  The  area 
of  the  municipal  and  parliamentary  borough  is  4988  acres,  with  a 
popuUUon  in  1871  of  5879,  and  in  1881  of  8111. 

MONMOUTH,  a  small  manufacturing  city  of  the 
Uaited  States,  in  Warren  county,  Illinois,  180  miles  south- 
west of  Chicago  by  the  main  line  of  the  Chicago^  Burling- 
ton, and  Quincy  Railroad,  and  182  miles  north  of  St 
Louis,  by  the  St  Louis  division  of  the  same  railway.  The 
Iowa  Central  Railway  passes  through  the  city.  An  opera- 
house  and  Monmouth  College  are  among  the  princii)al 
buildings.  The  population  increased  from  4662  in  1870 
to  5000  in  1880.     The  city  charter  dates  from  1852. 

MONMOUTH,  Jahes,  Duke  of  (1649-1685),  was  the 
son  of  Lucy  Walters,  "a  brown,  beautiful,  bold,  but  insipid 
creature,*  who  became  the  mistress  of  Charles  IL  during 
bis  exile  at  the  Hague.     He  was  bom  at  Rotterdam  on 
9th  April  1649.    "Diat  Charles  was  his  father  is  more 
than  doubtful,  for  Lucy  Walters  had  previously  lived  with 
Robert  Sidney,  brother  of  Algernon,  and  the  boy  resem- 
bled him  very  closely.     Charles,  however,  always  recog- 
nixed  him  as  his  son,  and  lavished  on  him  an  almost  doting 
affection.     Until  the  Restoration  he  was  placed  under  the 
care,  first  of  Lord  Crofts,  and  thon  of  the  queen-dowager, 
receiving  his  education  to  the  age  of  nine  from-  Roman 
Catholics,  but  thenceforward  from  Protestant  tutors.     In 
July  1662  he  was  sent  for  by  Charles,  and  at  thirteen  was 
placed  under  the  protection  of  Lady  Castlemaine  and  in  the 
full  tide  of  the  worst  influencei  of  the  court     No  formal 
acknowledgment  of  his  relation  to  the  king  was  made 
until  his  betrothal  to  Anne  Scott,  daughter  of  the  earl  of 
Buccleuch,^and  the  wealthiest  heiress  pf  Scotland,  whom 
he  married  in  1665.     During  1663  he  was  made  duke  of 
Orkney,  duke  of  Monmouth,  and  knight  o£  the  Garter, 
and  received  honorary  degrees  at  both  universities.     At 
court  he  was  treated  as  a  prince  of  the  blood.     In  1665 
he  served  with  credit  under  the  duke  of  York  in  the  san- 
guinary naval  battle  off  Lowestoft.    A  captaincy  in  the 
Life  Guards  was  given  him,  and  in  1670,  on  the  death  of 
Monk,  he  was  made  captain-general  of  the  king's-  forces. 
Offices  of  wealth  also  were  shoijrered  upon  him,  and  he  was 
admitted  to  the  privy  council     In  1670  Monmouth  was 
with  the  court  at  Dover,  and  it  is  affirmed  by  Reresby 
that  the  mysterious  death  of  Charles's  sister,  the  duchess 
of  Orieans,  was  due  to  her  husband's  revenge  on  the  dis- 
covery of  her  intrigue  with  the  duke..    It  is  certain,  from 
an  entry  by  Fbpys,  that  as  early^aa  1666  he  had  estab- 
liahed  a  character  for  vice  and  profligacy.     He  was  the 
direct  author  of  the  attack  in  December  1670  on  Sir  John 
Coventry,  and  only  a  few  months  later  received  the  royal 
pardon  for  his  share  in  the  wanton-  murder  of  a  street 
watchman.     De  Gramont^  in  his  vivid  sketch  of  Mon- 
mouth, after  describing  the  beauty  and  bodily  prowess  for 
which  he  was  celebrated,  notices  the  fatal  emptiness  and 
poverty  of  his  mind:  "Tousles  avantiages  du  corps  par- 
loient  poor  lui ;  mais  son  esprit  ne  disait  pas  un  petit  mot 
en  aa  faveur.    H  n'avait  de  sentimens  que  ce  qu'on  lui  en 
inspiraii." 

Hitherto  if  onmonth  had  been  but  the  spoiled  child  of 
m  wicked  court    Now,  however,  by  no  act  or  will  of  hia 


own,  he  began  to  be  a  person  politically  importantb  As 
early  .as  1663  the  kings  excessive  fondness  for  him  had 
caused  anxiety.  Even  then  the  fear  of  a  **  difference " 
between  Monmouth  and  James,  duke  of  York,  exercised 
men's  minds ;  and  every  caresi  or  promotion  kept  the  fear 
alive.  Who  could  tell  but  that,  in  default  of  legitimate  issue 
from  his  queen,  Charles  might  decUre  Monmouth  himself  his 
lawful  son  t  A  civil  war  would  be  the  certain  consequence. 
Soon  after  1670  the  matter  took  a  more  serious  aspect 
The  anti-popery  spirit  was  rapidly  becoming  a  frenry, 
and  the  succession  of  James  a  probability  and  a  terror. 
Charles  was  urged  to  legitimize  3Ionmouth  by  a  declara- 
tion of  his  marriage  with  Lucy  Walters.  He  returned 
answer  that  much  as  he  loved  the  duke,  he  would  rather 
see  him  hAnged  at  Tyburn  than  own  him  for  his  legiti- 
mate son.  Every  attempt  however,  was  henceforth  made, 
especially  by  Shaftesbury,  to  accustom  people  to  this  idea. 
He  was  taught  to  regard  himself  as  the  representative  of 
the  Protestant  interest  and  his  position  was  emphasized  by 
James's  second  marriage  with  the  Roman  Catholic  princess 
Mary  of  Modena.  From  this  time  his  popular  title  was  "  the 
Protestant  duke."  Charles  was  induced  to  confer  many 
prominent  employments  ui>on  him.  The  influence  of  James, 
however,  was  strong  enough  to  prevent  hia  obtaining  the 
lord-lieutenancy  of  Ireland ;  but  he  received  the  command 
of  the  6000  troops  who  assisted  the  French  in  the  second 
Dutch  war,  and,  though  without  any  clainis  to  generalship, 
behaved  with  courage  in  the  field.  In  1C74  he  was  made 
"commander-in-chief;"  and,  in  connexion  with  this,  another 
unsuccessful  attempt,  graphically  described  in  Clarke's 
Life  of  «/a»i^«,.  was  made  to  gain  from  Charles  a  tacit 
admission  of  his  legitimacy.  At  Shaftesbury's  instance 
'he  was  placed  in  command  of  Ihe  army  employed  in  1675 
against  the  Scottish  Covenanters,  and  was  present  at  Both- 
well  Bridge  (22d  June  1679).  He  was  also,  at  the  king's 
request  elected  chancellor  of  the  university  of  Cambridge. 
In  1678,  when  Charles  was  driven  into  war  with  Louis, 
Monmouth  took  the  command  of  the  English  contingent, 
and  again  gained  credit  for  personal  courage  at  the  battle 
of  St  Denis.  On  his  return  to  London  England  was  in 
the  throes  of  the  ix>pish  terror.  The  idea  of  securing  the 
Protestant  succession  by  legitimizing  Blonmouth  again  took 
shape  and  was  eagerly  pressed  on  by  Shaftesbury ;  at  the 
time  it  seemed  possible  that  success  wouM  wait  on  the 
audacity. 

The  Pensionary  parliament  was  dissolved  in  January 
1678-79,  and  was  succeeded  by^ne  still  more  determined 
in  its  anti-popei^  spirit  To  avoid  the  storm,  and  to  save, 
if  possible,  his  brother's  interests,  Charles  instructed  him 
to  leave  the  country.  J^mes  retired  to  Brussels,  the  king 
having  previously  signed  a  declaration  that  he  "never 
was  marriec^  nor  gave  contract  to  any  woman  whatsoever 
but  to  my  wife  Queen  Ca^erine."  In  spite  of  this,  ilon* 
mouth  might  naturally  now  nourish  ambitious  Wewa 
His  rival  was  off  tfie  stage;  Shaftesbury,  his  diief  supporteri 
was. president  of  the  remodelled  ^rivy  council;  and  he 
himself  was  the  favourite  of  the  dty.  In  the  summer  of 
1679  the.  king  suddenly  fell  ill,  and  the  dangers  of  a  dis' 
puted  succession  became  terribly  apparent  The  party 
opposed  %o  Monmouth,  or  rather  to  Shaftesbury,  easily 
prevailed  upon  Charles  to  consent  to  his  brother's  tem- 
porary return.  When,  after  the  king's  recovery,  Jame« 
went  back  to  Brussels,  he  received  a  promise  that  Mon- 
mouth too  should  be  removed  from  favour  and  ordered 
to  leave  the  country.  Accordingly,  in  September  1679, 
the  latter  repaired  to  Utrecht  while  shortly  afterwards 
James's  friends  so  far  gained  ground  as  to  obtain  for  him 
permission  to  reside  at  Edinburgh  instead  of  at  Brussels. 
Within  two  months  of  his  arrival  at  Utrecht,  Monmouth 
secretly  returned  to  England,  arriving  inLoadoa  m  37tk 
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Kovember.  Shaftesboiy  liad  assiduously  kept  aliVe  the 
anti'popery  agitation,  and  Monmouth,  as  the  champion  of 
Protestantism,  was  received  with  every  sign  of  popular 
delight.  The  king  appeared  to  be  greatly  incensed, 
deprived  him  of  all  his  offices,  and  ordered  him  to  leave 
the  kingdom  at  once.  This  he  refused  to  do,  and  the  only 
notice  taken  of  the  disobedience  was  that  Charles  forbade 
him  to  appear  at  court 

It  was  at  this  time  that  the  Appeal  from  the  Country  to 
the  City,  written  by  Ferguson,  was  published,  in  which 
the  legitimacy  was  tacitly  given  up,  and  in  which  it  was 
urged  that  "  he  that  hath  the  worst  title  will  make  the 
best  king."  Now  it  was  too  that  the  ezdusionists,  who, 
in  the  absence  of  parliament^  were  deprived  of  their  best 
basis  for  agitation,  developed  the  system  of  petitioning. 
So  promptly  and  successfully  was  this  answered  by  the 
"abhorrers"  that  Charles^  feeling  the  ground  safer  under 
him,  recalled  James  to  Ix)ndon, — ^a  step  immediately  fol- 
bwed  by  the  resignation  of  the  chief  Whigs  in  the  council. 

Once  more,  however,  a  desperate  attempt  was  made,  by 
the  fable  of  the  ''black  box,"  to  establish  Monmouth's 
claims ;  and  once  more  these  claims  were  met  by  Charles's 
public  declarations  in  the  GazeUe  that  he  had  never  been 
married  but  to  the  queen.  Still  acting  under  Shaftesbury's 
advice^  Monmouth  now  went  upon  the  first  of  his  progresses 
in  the  west  of  England,  visiting  the  chief  members  of  the 
country  party,  and  gaining  by  his  open  and  engaging 
manner  much  popuUurity  among  the  people.  In  August 
1680  James  returned  to  Edinburgh,  his  right  to  the  suc- 
cession being  again  formally  acknowledged  by  Charles. 
Monmouth  at  once  threw  himself  more  vehemently  than 
ever  into  the  plans  of  the  ezduBionists.  He  spoke  and 
voted  for  exclusion  in  the  House  of  Lords,  and  used  lan- 
guage not  likely  to  be  forgotten  by  James  when  an  oppor- 
tunity should  come  for  resenting  it  He  was  ostenta- 
tioualy  feasted  by  the  dty,  the  stronghold  of  Shaftesbury's 
influence ;  and  it  was  observed  as  he  drove  to  dinner  that 
the  mark  of  illegitimacy  had  been  removed  from  the  arms 
•Q  his  coach. 

Hie  year  1681  seemed  likely  to  witness  another  civil 
war.  The  parliament  finished  a  session  of  hysterical  pasr 
■ion  by  passing  a  series  of  resolutions  of  extreme  violence, 
of  whu^  one  was  that  Monmouth  should  be  restored  to 
an  his  offices  and  commands;  and  when  Charles  summoned 
a  fresh  parliament  to  meet  at  Oxford  the  leaders  of  the 
exdosionists  went  thither  with  troops  of  armed  men. 
Not  until  the  dissolution  of  this  last  parliament;  on 
27th  Mardi  1681  did  the  weakness  of  Monmouth's  cause 
appear.  In  a  moment  the  ground  was  cut  from  under 
the  feet  of  hia  supporters ;  tiieir  basis  for  agitation  was 
gone ;  pamphlets  and  broadshtets  could  ill  supply  'the 
place  of  a  determined  and  unscrupulous  m^ority  of  the 
House  of  Commons.  The  deep-seated  respect  for  legitimate 
descent  asserted  itself,  and  a  great  reaction  took  place. 
InKovember  f)iyden  published  Ahealomand  AcMUiphel, 
Shaf tesVnxy  was  attacked,  but  was  saved  for  the  time  by  a 
fitvoiiring  jury.  Monmouth  himself  did  not  escape  insult 
in  the  atreet  and  from  the  pulpit  He  bought  it  wise  to 
tiy  to  make  his  peace  with  the  king^  but  he  did  so  in 
terms  which  incensed  Charles  the  more.  He  was  forbidden 
to  hold  communication  with  the  court ;  and,  when  he  went 
in  September  1683  on  a  second  progress  through  the 
western  and  north-western  counties,  Im  proceedings  were 
nanowfy  watched,  and  he  was  at  length  arrested  at  Staf- 
ford. Severify  and  extreme  lenity  were  strangdy  mingled 
in  the  treatment  he  received.  He  was  rdeased  on  bail, 
md  in  Febmaiy  1683,  after  the  flight  and  death  of  Shaf tes- 
bmy,  he  openly  broke  the  implied  conditions  of  hia  bail 
by  paying  a  third  visit  to  Chieheeter  with  Lord  Grey  and 
otheif  on  pretence  of  a  hunting  expedition. 


It  is  probable  that  Monmouth  never  went  so  far  as  to 
think  of  armed  rebellion  ;  but  there  is  little  doubt  that  he 
had  talked  over  schemes  likely  to  lead  to  this,  and  that 
Shaftesbury  had  gone  further  still.  The  Rye  House  plot 
gave  an  excuse  for  arresting  the  Whig  leaders;  Russell 
and  Sidney  were  judicially  murdered ;  Monmouth  retired 
to  Toddington  in  Bedfordshire,  and  was  left  untouched. 
Court  intrigue  favouring  him,  he  succeeded,  by  the  betrayal 
of  his  comrades  and  by  two  submissive  letters,  in  reoondlmg 
himself  with  the  help  of  Halifax  both  to  the  king  and  to 
James,  though  he  had  the  humiliation  of  seeing  hia  con- 
fessions and  declarations  of  penitence  published  at  length 
in  the  Gazette,  His  character  for  pettiahness  and  folly 
was  now  amply  illustrated.  He  denied  that  he  had  given 
evidence ;  he  then  wrote  a  recantation  of  the  denial.  He 
managed  by  importunity  to  get  from  the  king  the  l>eper 
of  recantation ;  and  lastly,  by  the  advice  of  his  wife,  he 
offered  again  to  sign  the  paper  which  he  had  withdrawn. 
Charles  heartily  despised  him,  and  yet  appears  to  h&Te 
retained  affection  for  him.  His  partial  return  to  favonr 
raised  the  hopes  of  his  partisans ;  to  check  these,  Alj;emon 
Sidney  was  executed.  Monmouth  was  now  subpoenaed  to 
give  evidence  at  the  trial  of  young  Hampden.  To  escape 
from  the  difficulties  thus  opened  before  him  he  fled  to 
Holland,  probably  with  Charles's  connivance,  and  though 
he  once  more,  in  November  1684,  visited  England,  it  ia 
doubtful  whetiier  he  ever  again  saw  the  king.  From  that 
time  till  the  king's  death  he  lived  with  Henrietta  Went- 
worth,  his  mistress,  in  Holland  and  at  Brussels. 

The  quiet  accession  of  James  IL  soon  brought  Monmouth 
to  the  crisis  of  his  fate.  Though  at  first  desirous  of  retire- 
ment, his  characler  was  too  weak  to  withstand  the  urgency 
of  more  determined  men.  Within  two  months  of  Charlea's 
death  he  had  yielded  to  the  impetuosity  of  Argyll  and 
others  of  the  exiles,  and  to  vague  invitations  from  England. 
It  ia  curious,  as  showing  the  light  in  which  his  daims 
were  viewed  by  his  fellow-conspirators,  that  one  of  the 
terms  of  the  compact  between  them  was  that,  though 
Monmouth  should  lead  the  expedition,  he  should  not  assume 
the  title  of  king  without  their  consent,  and  should,  if  the 
rebellion  were  successful,  resign  it  and  accept  whatever 
rank  the  nation  might  offer.  Now,  as  always,  he  was  but 
a  puppet  in  other  men's  hands. 

On  the  2d  of  May  Argyll  sailed  with  three  ships  to  raiae 
the  west  of  Scotland ;  and  three  weeks  later,  with  a  following 
of  only  eighty-two  persons,  of  whom  Lord  Grey,  Fletcher 
of  Saltoun,  Wade,  and  Ferguson,  the  author  of  the  Appeal 
from  the  Country  to  the  City^  were  the  chief,  Monmouth  him- 
self set  out  for  the  west  of  England,  where,  as  the  strong- 
hold of  Protestant  dissent  and  as  the  scene  of  his  former  pro- 
gresses, he  could  alone  hope  for  immediate  support  Even 
here,  however,  there  was  no  movement ;  and  when  on  11th 
June  Monmouth's  three  ships,  having  duded  the  royal  fleet, 
arrived  off  Lyme  Regis,  he  landed  amid  the  curiosity  rather 
than  the  sympathy  of  the  inhabitants.  In  the  market-plaoe 
his  "  declaration,"  drawn  up  by  Ferguson,  was  read  aloud. 
In  this  document  James  was  painted  in  the  blackest  coloura. 
Not  only  was  he  declared  to  be  the  murderer  of  Essex,  bat 
he  was  directiy  charged  with  having  poisoned  Charlee  to 
obtain  his  crown.  Monmouth  soon  collected  an  undisci- 
plined body  of  some  1500  men,  with  whom  he  seised 
Axminster,  and  entered  Taunton.  Meanwhile  the  parlia- 
ment had  declared  it  treason  to  assert  Monmouth's  legiti- 
macy, or  his  titie  to  the  crown ;  a  reward  of  X5000  was 
offered  for  him  dead  or  alive,  and  an  act  of  attainder  was 
passed  in  unusual  haste.  Troops  had  been  hurriedly  aent 
to  meet  him,  and  when  he  reached  Bridgwater  Albemarle 
was  already  in  his  rear.  From  Bridgwater  the  army 
marched  through  Glastonbury  to  attack  &istol,  into  tdiich 
Lord  Feversham  had  hastily  thrown  a  regiment  of  foot- 
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guards.  The  attempt,  lioweTer,  mucarried;  and,  after 
ammnoning  Bath  in  Tain,  Monmouth,  with  a  disordered 
force,  began  his  retrograde  march  through  Phitipft-Kortoh 
and  Frome,  oontinuallj  harassed  by  Feyersham's  soldiers. 
At  the  ktter  place  he  heard  of  Argyll's  total  rout  in  the. 
western  Highlands.  He  was  now  anxious  to  gite  up  the 
enterprise,  but  was  oyerruled  by  Grey,  Wade»  and  otheriL 
On  the  3d  ^of  July  he  reached  Bridgwater  again,  with  -an 
anny  little  better  than  a  rabble,  liying.at  free  quarters 
and  behaYing  with  reckless  violence;.  On  Sunday  the  0th 
Fereniham  entered  Sedgemoorin  jmrsuit ;  Monmouth  the: 
same  night  attempted  a  surprise,  but  his  troops  were  hop^ 
Jessly  routed.  He  himself,  with  Grey  and  a  fdw  others, 
iied  over  the  Hendip  Hills  to  the  Kew  Forest,  hoping  to 
reach  the  coast  and  escape  by  sea.  The  whole  country, 
howeyer,  was  on  the  ale^^  and  at  midnight  on  the^  8th, 
within  a  month  of  their  landing,  James  heard  that  the 
revolt  desperate  from  the  first,  "was  oyer,  and  that  his  riyal 
had  been  captured  close  to  Bingwood,  in  Hampshire. 

The  pcbr  strain  in  Monmouth's  character  was  now 
shown.  On  the  day  of  his  capture  he  wrote  to  James  in 
terms  of  the  most^immanly  contrition,  ascribing  his  wroiig- 
doings  to  the  action  of  others,  and  imploring  an  interview. 
On  the  13th  the  prisoners  reached  the  Tower,  and  on 
the  next  day  Monmouth  was  allowed  to  see  James.'  The 
accounts  of  this  interview  are  difficult  to  reconcile  in  some 
points,  but  an  agree  that  Monmouth's  behaviour  was  un- 
manly in  theeztreme.  No  mercy  was  shown  him,- nor  did 
he  in  the  least  deserve  merpy ;  he  had  wantonly  attacked 
the  peace  of  the  country,  and  had  cruelly  libelled  James. 
The  king  had  not,  even  in  his  own  mind,  any  family  tie  to 
restrain  him  from  exercising  just  severity,  for  he  had  never 
believed  Monmouth  to  be  the  son  of  any  one  but  Robert 
Sidney.  Two  painful  interviews  followed  with  the  wife 
for  whom  he  bore  no  love,  and  who  for  him  could  feel  no 
reqieet ;  another  imploring  letter  was  sent  to  the  king,  and 
abject  protestations  add  beseechings  were  made  to  all  whom 
he  saw.  He  offered,  as  the  last  hope,  to  become  a  Boman 
Catholic,  and  this  might  possibly  have. proved  successful, 
but  the  priests  sent  by  James  to  ascertain  the  sincerity  of 
his  "  conversion "  declared  that  he  cared  only  for  his  life 
and  not  for  his  souL 

He  met  his  death  on  the  scaffold  with  calmness  and 
dignity  In  the  paper  which  he  left  signed,  and  to  which 
he  referred  in  answer  to  the  questions  wherewith  the 
busy  bishops  plied  him,  he  expressed  his  sorrow  for  having 
asBuxned  the  royal  style,  and  at  the  last  moment  confessed 
that  Charles  had  denied  to  him  privately,  as  he  had  publicly, 
that  he  was  evet  married  to  Lucy  Walters.  He  died  at  the 
age  of  thirty-six,  on  the  1 5th  of  July  1685.  f.*  Thus  ended,." 
says  Evelyn,  "this  quondam  duke^  darling  of  his  father 
axsd  the  ladies,  being  extremely  l^ajidsome  and  adroit ;  an 
excellent  souldier  and  dancer;  a  favourite  of  the  people,  of 
an  easy  nature,  debauched  by  lusts,  seduced  by  crafty 
knaves,  who  would  have  set  him  up  only  to  make  a  pro- 
perty, and  took  the  opportunity  of  the  king  being  of 
ano&er  religion  to  gather  a  party  of  discontented  men. 
He  &iled  and  perished." 

Anthoritiea  for  Monmonth's  career  are,  beeidee  tho  known  modem 
historiea,  Hoberts's  Li/e  (1844),  Erelyn's  and  Pepyt'e  ViarUs,  Old- 
mixon'sfiutonf  (1724),  James  II.'s  Mewunn,  Clarke's XtT*  o/Jamet, 
Rererfor's  Uemcvrt,  Sidney's  Diary  (1848),  Scott's  notes  to  AUalom, 
and  Aehiiophel,  and  Ths  ServU  Lift,  kc  (1688).  For  the  rebellion. 
Lonl  Grey's  Seerei  History  should  be  consulted.  (0.  A.) 

IfOKMOtTTH,  GxoRBSY  or. .  See^OxomuET  or  Mon- 
mouth.      

MONOPHYSITEa  See  Euttchw  and  Jaoomtb 
Chusgh. 

MOKOPOLI,  a  city  of  Italy,  in  the  province  oi  Ban.  is 
aitoated  en  the  coast  of  the  Adriatic,  25  miles  by  rail 
•oQth-ea«t  of  Bari     It  is  a  bishop's  see,  is  surrounded  by 


ancient  waUs,  and  possesses  a  castle  built  by  Charles  Y.  in 
1552;  a  cathedral,  and  a  hospital  dating  from  1368.  The 
harbour  is  neither  large  nor  well  protected,  but  a  certain 
amount  of  trade  is  carried  on  in  the*  export  of  local  pro- 
ducts. The  population  was  about  12,000  in  the  17th 
century;  12,377  in  1861;  and  13,000  in  1871,  that  of 
the  commune  being  20,918l  Monopoli  probably  grew  up 
\  after  the  destruction  of  Egnatia  (5th  centuiy),  the  ruins 
of  which  lie  a  few  miles  to  the  south. 

MONOPOLY  (/kovoartoXio,  exdunve  tale).  Though  still 
used  in  thesense  of  tiie  original  Greek,  the  term  is  more 
accurately  applied  only  to  grants  from  the  crown  or  from 
parliament,  the  private 'act  of  ain  individual  whereby  he 
obtains  control  over  the  supply  of  "any  particular  aHicle 
being  properly  defined  as-  **  engrossing."  It  was  from  the 
practice  of  the  sovereign  granting  to  a  favourite,  ot  as  a 
reward  for  good  service,  a  monopoly  in  the  sale  or  manu- 
facture of  some  particular  class  of  goods,  that'^e  system 
of  protecting  inve&tibns  arose,  and  tMs  fact  lends  additional 
interest  to  the  history  of  monopolies  (see  Patxnts).  When 
the  practice  of  making  such  grants  first  arose  it  does  no4 
appear  easy  to  say.-  Sir  Edward  Coke  laid  it  down  that 
by  the  ancient  common  law  the  king -could  grant  to  att 
inventor,  or  to  the  importer  of  an  invention  from  abroad^  a 
temporary  monopoly  in  his  inventien,*  but  that  grants  in 
restraint  of  trade  were  illegal  Such,  too,  was  the  law  laid 
down  in  the  first  recorded  case,  Darcy  v.  Allin  (the  case  of 
monopolies,  1602),  and  this  decision  was  never  overrulec^ 
though  the  law  was  frequently  evaded.  The  patent  rolls 
of  the  Plantagenets  show  few  instances  of  grants  of  mopo^ 
polies  (the  earliest  known  is  temp.  Edw.  UL),  and^we 
come  down  to  the  reign  of  Henry  VUL  before  we  find 
much  evidence  of  this  exercise  of  the  prerogative  in  the 
case  of  either  new  inventions  or  known  artides  of  trade. 
Elisabeth,  as  is  well  known,  granted  patenta  of  monopoly 
so  freely  that  the  practice  became  a  grave  abuse,  andl  on 
several  occasions  gave  rise  to  serious  complaints  in  the 
House  of  Commons.  lists  prepared  at  the  time  shoir  thaj^ 
many  of  the  commonest  necessaries  of- life  were  the  subjeQts 
of  monopolies,  by  which  their  price  was  grievously  enhanced.; 
That  the  qyeen  did  not  assume  the  right  o^  making  thes6 
jjSants  -entirely  at  her  pleasure  is  shown,  not  only  by  her 
own^tatements  in  answer  to  addresses  from  the  House,  but 
by  the  fact  that  the  preambles  to  the  instruments  convey- 
ing«  the  grants  always  set  forth  some  public  benefit  to  be 
derived  from  their  action.  Thus,  a  grant  of  a  monopoly 
to  sell  playing-cards  is  made,  because  "  divers  subjects  of 
able  bodies,  which  might  go  to  plough,  did  employ  them- 
selves in  the  art  of  making  of  cards";  and  one  for  the  sale 
of  starch  is  justified  on  the^  ground  that  it  would  prevent 
wheat  being  wasted  for  the  purpose.  Accounts  of  the 
4uagry  debates  in  1565  and  1601  are  given  in  Hume  and 
elsewhere.  The  former  debate  produced  a  promise  from 
the  queen  that  she  would '  be  careful  in  exercising  her 
privileges ;  the  latter  a  proclamation  which,  received  with 
great  joy  by  the  House,  really  had  but  little  effect'  in 
stopping  the  abuses  complained  of.  A  few  grants  were 
cancelled,  others  limited,  aiiid. others  again  leff  to  the  action 
of  the  ordinary  law  courts  '(instead  of  the  privy  council). 
In  speaking  of  the  results  of  the  proclamation,  previous 
writers  seem  to  have  been  misled  by  the  promises  made  in 
the  queen's  speech,  promises  by  no  means  carried  out  in 
the  text  of  the  document  itself,  a  copy  of  which  still  exists 
in  the  British  Museum. 

In  the 'first  parliament  of  James  1.  a  "committee  of 
j(rievances  **  was  appointed,  of  which  Sir  Edward  Coke  was 
chairman.  Numerous  monopoly  patents  were  brought  up 
before,  them,  and  were  cancelled.  Many  more,  howeyer, 
were  granted  by  the  king,  and  there  grew  up  a  race  of 
**  purveyors,  "who  made  use  of  the  privileges  granted  them 
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tmdfir  tbe  great  se&l  for  Tariotu  ptirposes  of  eztortioii.  One 
of  the  most  notorious  of  these  was  Bir  Giles  Mompesson, 
nrho  Hed  the  country  to  avoid  trial  in.  1621.  After  the 
{ntroduotbn  of  sereral  bills,  and  several  attempts  by  James 
to  eoo^romise  the  matter  by  orders  in  council  and 
uoniises,  the  Statute  of  Monopolies  was  passed  in  1623. 
This  made  all  monopolies  illegal,  except  such  as  might  be 
granted' by  parliament^  or  were  in  respect  of  new  manu- 
fsetures  or  inventions.  Upon  this  excepting  clause  is  built 
up  .the  entire  English  system  of  letters  patent  for  inveA- 
tions^  the  statute  itself  (amended  by  later  Acts)  being  still 
in  force.  *  The  Act  was  strictly  enforced,  and  by  its  aid  the 
^vil  system  of  monopolies  was  eventually  abolished.  This 
xeeolt  was  not  indeed  immediately  achievec^  for  even  during 
the  Protectorate  cases  of  monopoly  patents  were  brought 
up^  and  the  patkits  canoelled  as  grievanoes.  IVliament 
has^  of  course,  never  exerdsed  its  power  of  granting  to  any 
individual  exclusive  privileges  of  dealing  in  any  articles  of 
trade^  such  as  the  privileges  of  the  Elizabethan  monopolists ; 
bat  the  licences  required  to  be  taken  out  by  dealers  in 
wine,  spirits,  tobacco,  Ac^  are  lineal  descendants  of  the  old 
monopoly  grants,  while  the  quasi-monopolies  enjoyed  by 
railways^  canals,  gas  and  water  companies,  Ac,  under  Acts 
of  Barlisment,  are  also  representative  of  the  ancient  praoti6e. 
MONOTHELTTES  ^vo^cX^rai,  monotkditm)  was  the 
name  given  to  those  who,  in  the  7th  century,  while  other- 
njbe  orthodox,  fell  into  the  heresy  of  maintaining  that 
Christ  had  only  one  will  The  monothelite  controversy 
had  its  origin  in  the  efforts  of  the  emperor  Heraclius  to 
win  back  for  the  church  and  the  empire  the  excommuni- 
csited  and  persecuted  Monophysites  or  Eutychians  of  Egypt 
and  Syria.  It  seems  to  have  been  while  in  Armenia  m 
622  that;  in  an  interview  with  Ptol,  the  head  of  the 
Severians  (Monophysites)  there^  he  first  broached  the  doe- 
trine  of.  the  nCa  h^fiytta  of  Christ,  «.«.,  the  doctrine  that 
the  divine  and  human  natures,  while  quite  dbtinct  in  His 
one  perBoii^  had  but  one  activity  and  operation.?  At  a 
somewhat  later  date  he  wrote  to  Arcadius  of  Cyprus,  com- 
manding that  •''two  energies''  should  not  be  spoken  of; 
and  in  626,  while  in  T<airi8tan  (Colchis),  he  had  a  meeting 
with  the  metropolitan,  Cyrus  of  Fhasis,  during  .which  this 
command  was  discussed,  and  Qyrus  was  at  Isst  bidden  seek 
further  instruction  on  the  subject  from  Sergius,'  patriarch 
of  Constantinople,  a  strong  upholder  of  the  /jua  iykftytw^f 
and  the  emperor's  counsellor  with  regard  to  it.  So  well 
did  he  profit  by  the  teachmg  he  received  in  this  quarter 
that,  in  630  or  631«  Cyrus  was  appomted  to  the  vacant 
patriarchate  of  Alexandria,  and  in  633  succeeded  in  recon- 
ciling the  Severians  of  his  province  on  the  basis  of  {lU 
^cavSpi«c^  Ivipytia  (one  divine-human  energy).  He  was, 
however,  opposed  by  Sophronius,  a  monk  from  Palestine, 
who^  after  vainly  Appealing  to  Cyrus,  actually  went  to  Con- 
stantinople tp  remonstrate  with  Sergius  himself.  Shortly 
afterwahis  Sergius  wrote  to  Pope  Honorius,  and  received 
a  friendly  z«ply.  Sophronius,  however,  who  meanwhile 
had  bttn  mad;  patriarch  of  Jerusalem  (634),  refused  to  be 
silenced,  and^lll  his  JEpiatoUi  SynocUca  strongly  insisted  on 
the  **  two  energies."  So  intense  did  the  controversy  now 
^)ecome  that  at  last,  towards  the  end  of  638,  Heraclius 
published  his  EeUutU,  or  Exposition  of  the  Faith,  which 
prohibited  the  use  of  the  phrase  "  one  energy,"  because  of 
its  disquieting  effects  on  some  minds,  as  seeming  to  militato 
against  the  doctrine  of  the  two  natures;  while,  on  the  other 
hand,  the  expression  ''two  energies"  was  interdicted  because 

*  Aeeordlng  to  loine .  church  hbtoiiaaa,.  it  wat  V%xl  who  introdiic«d 
tho  doctrine ;  bst  fhii  itat«ment  Memt  to  rest  on  a  ndsinterpretation 
of  tho  aathoritiM.  See  Hefele,  CfmeOim^uch,,  iiL  p.  124  «2.  (1877), 
who  alao  traeea  the  .preTions  hiitorj  of  the  ezpreaeione  pla.  iwipytia, 
0«viptKii  Mpyfta,m9diXlj  aa  found  in  the  writings  oC  the  Peendo* 
IXflojiina  Areppi^itiu 


it  seemed  to  imply  that  Christ  had  two  wiHs.  That  Chriet 
had  but  one  will  was  declared  to  be  the  only  orthodox 
doctrine,  and  all  the  faithful  were  enjoined  to  hold  and 
teach  it  without  addition  or  deduction.  The  document 
was  not  acceptable,  however,  to  Popes  Severinus  and  John 
lY.,  the  immediate  successors  of  Honorius ;  and  Maximns^ 
the  confessor,  succeeded  in  stirring  up  such  violent  opposi* 
tion  in  North  Africa  and  Italy  that,  in  648,  Constans  JL 
judged  it  expedient  to  withdraw  his  grandfather's  offensive 
edict,  and  to  substitute  for  it  his  own  Tj/pus  Mrog  n^ 
TUrr€io9\  forbidding  all  discussion  of  the  questions  of  the 
duality  x>r  singleness  of  either  the  energy  or  thewiU  of 
Christ  The  scheme  of  doctrine  of  the  first  four  general 
councils,  in  all  its  vagueness  as  to  these  points,  was  to  be 
maintained ;  so  far  as  the  controversy  had  gone^  the  dis- 
putants on  either  side  were  to  be  held  free  from  ceneme^ 
but  to  resume  it  would  involve  penal  consequences  The 
reply  of  the  Western  Church  was  promp^y  given  in  the 
unambiguously  dyothelito  decrees  of  the  Lateran  ^ynpd 
held  by  Martin  L  in  649 ;  but  the  cruel  perseeationa  to 
which  both  Martin  and  Mudmus  were  exposed,  and  finally 
succumbed,  secured  for  the  imperial  Tppus  the  assent  at 
least  of  silence.  With  the  accession  of  Constantine  Fogo- 
natus  in  668  the  controversy  once  more  revived,  and  the 
new  emperor  resolved  to  summon  a  general  coundL  It 
met  at  Constantinople  in  680,  having  been  preceded  in  679 
by  a  brilliant  synod  under  Pope  Agatho  at  Borne,  where  it 
had  been  agreed  to  depart  in  not^g  from  the  deereea  of 
the  Lateran  synod.  At  Constantinople  the'  condemnatioii 
of  the  monothelite  heresy  was  explicit  and  com^ete^  Bope 
Honorius  beinff  anathematiaed  by  name  along  with  the 
others  who  had  supported  itL  Beyond  the  limits  of  the 
empire,  monothelism  survived  for  sotaie  centuries  in  Lebanon 
among  the  MABOinm  (j^.v.),  who  did  not  atgure  tlieir 
heresies  until  1183. 

See  the  church  historiaiM;  and  aspaciaUv  Hefok  {op,  dLX  whoM 
obviona  puftiaanahip  can  only  slightly  aflsctthe  nadir's  ufftmdm- 
tion  of  hia  ftill  and  accoiato  ^**r^T*igi 

MONREALE,  a  contraction  of  "monte-reale^*  was  so 
called  from  a  palace  built  there  by  the  K(»man  Boger  I., 
king  of  Sicily.  It  is  now  a  town  of  about  16,800  i^iabit- 
ants,  situated  5  miles  inland  from  Pal^rmo^  on  the  slope 
of  Mount  Caputo  overlooking  the  beautiful  and  very  fer- 
tile valley  called  "  La  Concha  d'Oro "  (the  Golden  SheUX 
famed  for  its  orange,  olive,  and  almond  trees,  the  produeo 
of  which  is  exported  in  Urge  quantities.  The  town,  whieh 
for  long  was  a  mere  village,  pwed  its  origin  to  the  found- 
ing of  a  large  Benedictine  monastery,  witfi  ita  church,  the 
seat  of  the  metropolitan  archbishop  of  Sicily.^  This,  the 
greatest  of  all  the  monumente  of  the  wealth  and  artistic 
taste  of  the  Norman  kings  in  northern  Sicily,  who  in  107S 
expeUed  the  Mohammedans  and  esteblished  themselves 
there  with  Palermo  as  their  capital,  was  begun  about  1170 
by  William  H,  and  in  1182  the  church,  dedicated  to  the 
Assumption  of  the  Virgin  Mary^  was,  by.  a  bull  of  P<^ 
Lucius  m,  elevated  to  the  rank  of  a  metropolitan  cathe- 
dral It  was,  and  is  even  now,  one  of  the  most  magni- 
ficent buildings  in  the  world,  and  Pope  Lucius  in  no  way 
exaggerated  ite  splendour  when  he  said  in  his  bull,  '*  at 
simile  opus  per  aliquem  regem  factum  non  fuerit  adiebiu 
antiquis." 

The  archiepiscopal  palace  and  monastic  buildings  on  the 
south  side  were  of  great  sise  and  magnificence,  and  were 
surrounded  by  a  massive  precinct  wall,  crowned  at  intervals 
by  twelve  towers.  This  has  been  mostiy  rebuilt,  and  but 
little  now  remains  except  ruins  of  some  of  the  towen^  a 
great  part  of  the  monks'  dormitory  and  frater,  and  the  very 
splendid  cloister,  completed  about  11200.    This  ktter  is  well 


*  An  earlier  ehvreh  appeara'to  hav* 
8th  centarx,  hot  no  traces  of  it  now 
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rred,  and  is  one  of  the  finest  dobters  botk  for  size 
beauty  of  detail  tiiat  novr  eziats  anywhere.  It  is  about 
feet  aqnarei  with  pointed  arches  covered  with  marble 
;  supported  on  pairs  of  columns  in  white  marble,  216 


Plan  of  the  oftthadnl  of  VonmU,  m  built  in  tbe  12th  otntvy, 
omitting  Ut«r  sddltiont. 
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aQ,  which  are  sumptuously  decorated  either  by  rich  sor- 
96  carving  or  by  bands  of  patterns  in  gold,  silver,  and 
loun,  made  of  glass  tessersB,  arranged  either  spirally  or 
itically  from  end  to  end  of  each  shaft  The  marble  caps 
•  «ach  richly  carved  with  figures  and  foliage  executed 
ith  great  skill  and  wonderful  fertility  of  invention--no 
ro  b^b^  ikl^v<L    At  one  angle^  a  square  pillared  prqjeotioci 


contains  the  marble' fountala  or  monks'  lavatory,  evidently 
the  work  of  Moslem  sculptors. 

The  chief  feature  of  the  place— the  church — ^Hke  the  mun 
cloister,  is  fortunately  well  preserved.  .  In  plan  it  is  a 
curious  mixture  of  Eastern  and  Western  arrangement  (aee 
fig.)*.  The  nave  is  like  an  Italian  basilica,  while  the  large 
triple^psed  choir  is  like  one  of  the  early  three-apaed 
churches,  of  which  so  many  examples  still  exist  in  Syria 
and  other  Eastern  countries  (see  De  Yogufi,  Syru  Cm* 
iraU),  It  is,  in  fact,  like  two  quite  different  churches  put 
together  endwise.  The  basilican  nave  is  wide,  with  narrow 
aides.  Monolithic  «olunms  of  Oriental  granite  (except 
one,  which  is  of  cipollino),  evidently  the  spoils  dt  older 
buildings,  on  each  side  support  eight  pointed  arches  much 
stilted.  There  is  no  t'^forium,  but  a  high  clerestory  with 
wide  two-light  windows,  «rith  simple  tracery  like  those  in 
the  nave-fllsles  and  throughout  the  church.  The  other 
half,  Eastern  in  two  senses,  is  both  wider  and  higher  than 
the  nave.  It  also  is  divided  into  a  central  space  with  two 
aisles,  each  of  the  divisions  ending  at  the  east  with  an 
apse.  The  roofs  throughout  are  of  open  woodwork  very 
low  in  pitch,  constructionally  plain,  but  richly  decorated 
wi&  colour,  now  mostly  restored.  At  the  west  end  of 
the  nave  are  two  projecting  towers,  with  narthex-entrance 
between  them.  A  l^ge  open  atrium,  which  once  existed 
at  the  west,  is  now  completely  destroyed.  The  outside  of 
the  church  is  plain,  except  the  aisle  walla  and  three  eastern 
apses,  which  are  decorated  with  intersecting  pointed  arches 
and  other  ornaments  inlaid  in  marble.  The  outsides  of 
the  principal  doorways  and  their  pointed  arches  are  magni- 
ficently enriched  wi&  carving  and  inlay,  a  curious  com- 
bination of  three  styles — Norman-Frencl^  Byzantine^  and 
Arab. 

It  is,  however,  the  enormous  extent  (80,630  square  feet) 
and  glittering  splendour  of  the  glass  mosaics  covering  tbe 
interior,  which  make  this  church  so  marvellously  splendid 
(see  MosAio).  With  the  exception  of  a  high  dado^  itself 
very  beautiful,  made  of  marble  slabs  enriched  with  bands  of 
mosaic,  the  whole  interior  surface  of  the  walls,  including 
soffits  and  jambs  of  all  the  arches,  is  covered  with  minute 
mosaic-pictures  in  brilliant  colours  on  a  gold  ground.  This 
gorgeous  method  of  decoration  takes  the  place  of  all  purely 
architectural  detail,  such  as  mouldings  and  panelling. 
The  mosaic  covers  even  th^wedges  of  the  arches  and  jambs, 
which  are  slightly  rounded  o^  so  as  to  allow  them  to  be 
covered  by  the  glass  tesserad.  This  device  gives  apparent 
softness  to  all  the  edges,  and  greatly  enhances  the  richness 
of  effect  produced  by  the  gleaming  gold  grounds.  The 
only  carving  inside  is  on  the  sculptured  caps  of  ^e  nave 
arcade,  mostly  Corinthian  in  style.  The  nlosaio  pictuzes 
are  arranged  in  tiers,  divided  by  horizontal  and  vertical 
bands  of  elaborate  flowing'  mosaic  ornament  In  parts  of 
the  choir  there  are  five  of  th^ae  tiers  of  subjects  or  smgle 
figures  one  above  another.  The  half  dome  of  the  central 
apse  has  a  colossal  half-length  figure  of  Christ,  with  a 
seated  Virgin  and  Child  below ;  the  other  apses  have  full- 
length  colossal  figures  of  St  Peter  and  St  FlauL  Inscrip- 
tions on  each  pictdre  explain  the  sulrject  or  saint  repre- 
sented; these  are  in  Latin,  except  some  few  which  are 
in  Oreek.  The  subjects  are  partly  from  the  Old  Tester 
ment  types  of  Christ  and  His  scheme  of  redemptioiv  with 
figures  of  those  who  prophesied  and  prepared  for  His 
coming.  Ifowards  the  east  are  suljects  from  the  New 
Testamei^  chiefiy  representing  Christ's  miracles  and  luffBr- 
in&  with  aposUes,  evangelists,  and  other  saints.  The 
dengn,  exeoutioii,  and  choice  of  sulrjects  all  appear  to  b» 
of  Byantine  origin,  Uie  subjects  Wng  •«J«?»d  frwa  the 
Jimoloyium  drawn  up  by  the  emperor  Basihus  Pwrphyw^ 

goiitns  in  the  10th  century.  ,  v    1-^ 

,     No  other  mo*wos  perhaps  so  doeely  reeamUe  ibevMoiK 
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reale  ones  as  those  over  the  nave  columns  in  the  Church 
of  the  Natirity  at  Bethlehem.  They  are  alike,  not  only 
in  design  and  treatment,  but  also  in  the  curious  mixture 
of  Latin  and  Greek  in  the  inscriptions  (see  De  Vogue, 
iglitet  de  la  Terre  SaitUe,  1860).  This  similarity  is  easily 
accounted  for  by  the  fact  that  these  two  sets  of  mosaics, 
though  so  far  apart,  were  executed  about  the  same  date 
and  under  the  same  conditions,  viz.,  by  the  hands  of 
Byzantine  artists,  working  for  Norman-French  kings. 

In  the  central  apse  at  Monreale,  behind  the  high  altar, 
is  a  fine  marble  throne  for  the  archbishop.  This  position 
of  the  throne  is  a  survival  of  the  early  basilican  arrange- 
ment, when  the  apse  and  altar  were  at  the  west  end.  In 
that  case  the  celebrant  stood  behind  the  altar  at  mass,  and 
looked  over  it  eastwards  towards  the  people.  This  posi- 
tion of  the  throne  was  frequently  reproduced  in  churches 
which,  like  this,  have  the  apse  at  the  east.  On  the  north 
side^  in  front  of  the  high  altar,  is  another  somewhat 
similar  throne  for  the  use  of  the  king.  The  tomb  of 
William  I.,  the  founder's  father — a  magnificent  porphyry 
sarcophagus  contemporary  with  the  church,  under  a  marble 
pillared  canopy  and  the  founder  William  IL's  tomb, 
erected  in  1575,  were  both  shattered  by  a  fire,  which  in 
1811  broke  out  in  the  choir,  injuring  some  of  the  mosaics, 
and  destroying  all«the  fine  walnut  choir-fittings,  the  organs, 
and  most  of  the  choir  roof.  The  tombs  were  rebuilt,  and 
the  whole  of  the  injured  part  of  the  church  restored, 
mostly  very  clumsily,  a  few  years  after  the  fire.  On  the 
north  of  Uie  choir  are  the  tombs  of  Margaret,  wife  of 
William  L,  and  her  two  sons  Roger  and  Henry,  together 
with  an  nm  containing  the  viscera  of  St  Louis  of  France, 
who  died  in  1270.  The  pavement  of  the  triple  choir, 
though  much  restored,  is  a  very  magnificent  specimen  of 
marble  and  porphyry  mosaic  in  "opus  Alexandrinum,"  with 
signs  of  Arab  influence  in  its  main  lines. 

Two  bronze  doors,  those  on  the  north  and  west  of  tne 
church,  are  of  great  interest  in  the  history  of  art  They 
are  hoih  divided  into  a  number  of  square  panels  with  sub- 
jects and  single  figures,  chiefly  from  Bible  history,  cast  in 
relief.  That  on  the  north  is  by  Barisanos  of  Trani  in 
southern  Italy,  an  artist  probably  of  Greek  origin.  It  is 
inscribed  bajhsaicus  tran.  mx  fecit.  The  cathedrals  at 
Trani  and  Ravello  also  have  bronze  doors  by  the  same 
sculptor.  The  western  door  at  Monreale,  inferior  to  the 
northern  one  both  in  richness  of  design  and  in  workmanship, 
is  by  Bonannus  of  Pisa,  for  the  cathedral  of  which  place 
he  cast  the  still  existing  bronze  door  on  the  south,  opposite 
the  leaning  tower.     The  one  at  Monreale  is  inscribed  a.d. 

UCLXXXVI  IND.   m.   BONAITNXTS    CIVI8   PISAKTB    MS  FECIT. 

It  is  superior  in  execution  to  the  Pisan  one.  The  door  by 
Barisanos  is  probably  of  about  the  same  time,  as  other 
examples  of  his  work  with  inscribed  dates  show  that  he 
was  a  contemporary  of  Bonannus.  (See  Metal-work.) 
The  monastic  library  contains  some  valuable  MSS.,  especi- 
ally a  number  of  bilingual  documents  in  Greek  and  Arabic, 
the  earliest  being  dated  1144.  The  archbishop  now  occu- 
pies the  eastern  part  of  the  monastic  buildings,  the  original 
palace  being  destroyed. 

See  Serradifalco,  Duomo  di  2tcnrtaU^  ftc.,  1838  ;  Gravina,  Duomo 
di  Monreale^  the  best  work  on  the  subject,  1859  »q.  ;  Testa,  Vita 
dd  Rt  Gugliehtto  11.,  1765  ;  Tarallo,  /  Reali  SepoUri  di  Mon- 
reale, 1826;  Hittorf  et  Zanth,  ArehiUeturt  dt  la  Sidle,  183$; 
Gaily  Knight,  Saracenic  and  Norman  Remains  in  Sicilif,  London, 
1840  ;  W.  Burges,  Notes  on  Medimval  Mosaic,  1863  ;  IH.D.  Wyatt, 
Mosaics  of  Middle  Ages,  London,  1849 ;  Hesscmer,  Arabisehc  und 
Alt'Italienische  Bau- ycrzierungen,  1853;  Garrucci,  ArU  Cristiana, 
1332.  (J.  H.  M.) 

MONROE,  jAJfES.  (1758-1831),  fifth  president  of  the 
United  States,  was  bom  28th  April  1758,  in  the  county 
of  Westmoreland,  Virginia.  According  to  the  family 
tradition,  their  ancestors  are  traced  back  to  a  family  of 


Scottish  cavaliers  descended  from  Hector  Monroe,  on  officer 
of  Charles  I.  At  the  outbreak  of  the  Kevolutionaiy  war, 
James  Monroe  was  a  student  at  the  College  of  William  and 
Mary,  but  left  his  studies  i^  1776  to  join  the -continental 
army.  He  took  part  as  lieutenant  in  the  Kew  Jersey 
campaign  of  that  year,*  and  was  wounded  at  the  battle  of 
Trenton.  The  next  year  he  served  with  the  rank  of  captain 
on  the  staff  of  General  William  Alexander  ("Lord  Stirling*^, 
but,  thus  being  out  of  the  line  of  promotion,  he  soon  found 
himself  without  military  employment.  In  1780  he  began 
the  study  of  the  law  under  the  direction  of  Jefferson,  then 
governor  of  Virginia.  His  intimacy  with  Jefferson  at  this 
time  had  probably  a  controlling  influence  upon  his  subse- 
quent political  career.  He  continued  through  all  vicisaitndes 
to  possess  the  friendship  and  support  of  both  Jefferson  and 
Madison. 

In  1782  Monroe  was  in  the  State  legislature,  and  from 
1783  to  1786  was  a  member  of  Congress.  On  Tetiring 
from  Congress  he  entered  upon  the  practice  of  the  law  at 
Fredericksburg,  and  was  again  elected  to  the  IcgislatareL 
In  the  Virginia  convention  of  1788  for  the  ratification  of 
the  constitution,  he  was  among  the  opponents  of  that 
instrument ;  but  his  course  was  approved  by  the  legisla- 
ture of  his  State,,  who  elected  him  United  States  senator 
in  1790  to  fill  the  vacancy  caused  by  the  death  of  WiUiam 
Grayson.  As  senator  he  was  a  decided  opponent  of  the 
Federalist  administration.  Nevertheless  he  was  selected 
by  Washington  in  1794  as  minister  to  France  in  place  of 
Gouvemeur  Morris,  a  Federalist^  recalled  upon  the  request 
of  the  French  Government.  Being  of  the  party  who  sym- 
pathized with  the  revolutionary  struggle  in  France,  it  was 
expected  that  his  ap]iointment  would  be  flattering  to  the 
Government  of  that  country,  and  would  also  oondliate  the 
French  partyat  home.  The  Govemmentof  theNational  Con' 
vention  received  Monroe  with  open  signs  of  favour,  ard  on 
his  part  he  expressed  his  own  and  his  country's  sympathy 
with  the  French  Republic  with  so  much  enthusiasm  that 
Washington  deemed  his  language  not  in  keeping  with  th« 
neutral  policy  which  the  administration  had  recently  pro- 
claimed. At  about  the  same  time  John  Jay  had  negotiated 
a  treaty  of  amity  and  commerce  with  England  whieh  gave 
great  umbrage  to  France.  It  ^-as  alleged  that  the  earlier 
treaty  of  1778  with  France  was  violated  by  the  stipulations 
of  the  Jay  treaty ;  and  the  Directory  seemed  disposed  to 
make  of  this  a  casus  belli.  In  this  emergency  it  was 
believed  by  Washington  and  his  advisers  that  Monroe 
failed  to  represent  properly  the  policy  of  the  Government, 
and  he  was  therefore  recalled  in  1796.  In  justification  of 
his  diplomatic  conduct,  he  published  the  next  year  his 
VieWy  a  pamphlet  of  500  pages.  In  1799  he  became 
governor  of  Virginia,  and  was  twice  re-elected.  In  the 
meantime  the  Republican  party  had  come  into  power,  with 
Jefferson  as  president,  and  Monroe  was  again  caUed  upon 
to  fill  an 'important  diplomatic  station.  He  was  com- 
,  missioned  on  10th  January  1803  to  act  with  Livingston, 
resident  minister  at  Paris,  in  negotiating  the  purchase  of 
New  Orleans  and  the  territory  embracing  the  mouth  of 
the  Mississippi,  which  formed  a  part  of  the  province  of 
Louisiana,  recently  ceded  by  Spain  to  France.  In  view  of 
the  anticipated  renewal  of  hostilities  between  England  and 
France  in  1803,  Napoleon  was  anxious,  for  a  consideration, 
to  part  with  his  new  acquisition,  which  in  the  event  of  a 
war  with  England  be  would  probably  lose  by  conquest. 
The  American  commissioners  met  therefore  with  little 
difliculty  in  the  accomplishment  of  their  object  But,  in 
the  absence  of  instructions,  they  assumed  the  responsibility 
of  negotiating  the  purchase*  not  only  of  New  Orleans  but 
of  the  entire  territory  of  Louisiana — an  event  that  is  hardly 
second  in  importance  to  any  in  the  history  of  the  country. 
Monroe  was  next  commi^i^i^td  as  mimster  to  England, 
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to  succeed  Rnfiu  Eing^  who  htA  resigned.  In  180i  he 
andertook  a  mueion  to  Madrid,  with  the  object  of 
negotUting  the  purchase  of  the  Iloridas ;  bat  in  this  he 
was  onsncceesful,  and  returned  to  London  in  1805.  The 
next  ^sar  )ie  was  joined  in  a  commission  with  ^'Hlliam 
Pinknej  to  negotiate  a  treaty  with  England  to  take  the 
place  of  the  Jay  treaty,  which  expired  in  that  year. 
Lords  Auckland  and  Howick  having  l^n  appointed  on  the 
part  of  England,  a  treaty  was  concluded  on  the  last  day 
of  the  year,  which  was  perhaps  more  favourable  to  the 
United  States  than  the  Jay  treaty ;  but,  like  the  latter,  it 
contained  no  provision  against  the  impressment  of  Ameri- 
can seamen.  For  this  reason  President  Jefferson  refused 
to  submit  it  to  the  Senate  for  ratification,  but  sent  it  back 
for  revision.  In  the  meantime  Canning  had  become 
foreign  secretary  in  place  of  Fox,  and  refused  to  re- 
open the  negotiation.  Monroe  returned  to  the  United 
States  in  1^7,  and,  as  in  the  case  of  his  first  French 
mission,  he  drew  up  a  defence  of  his  diplomatic  conduct 
in  England.  In  1808  certain  disaffected  Republicans 
attempted  to  put  Monroe  forward  as  the  candidate  for  the 
presidency,  but  as  Virginia  declared  in  favour  of  Madison 
Monroe  withdrew  his  name.  In  1810  he  was  again  in 
the  legislature  of  his  native  State^  and  the  next  year  its 
governor.  But  in  this  year  he  was  called  from  the  state 
to  the  national  councils,  superseding  Robert  Smith  as 
secretary  of  state  in  Madison's  cabinet,  and  took  an 
active  part  in  precipitating  the  war  against  England  in 
1812.  On  the  retirement  of  Armstrong,  after  the  capture 
of  Washington  in  1814,  Monroe  assumed  the  duties  <^  the 
war  department  in  addition  to  those  of  the  state  depart- 
ment^ and  by  his  energy  and  decision  infused  something 
of  vigour  into  the  conduct  of  the  war.  He  was  elected 
president  in  1816,  and  was  re-elected  in  1820  without 
opposition.  The  period  of  his  administration  (1817-25) 
has  been  called  ''the  eta  of  good  feeling,*  for  the  reason 
that  the  party  issues  of  the  past  were  mbstly  dead,  and 
new  issues  had  not  yet  arisen.  In  the  formation  of 
his  cabinet  Monroe  showed  the  soundness  of  his  judg- 
ment^ selecting  for  the  leading  positions  J.  Q.  Adams^ 
J.  C.  CkOhoun,  W.  H.  Crawford,  and  William  Wirt.  With 
these  able  advisers  he  devoted  himself  to  the  economic 
development  of  the  country,  which  had  been  so  long 
retarded  by  foreign  complications.  As  president,  more- 
over, he  was  able  to  accomplish  in  1819  the  acquisi- 
tion of  the  Floridas,  which  as  minister  to  Spain  he  had 
failed  to  do  in  1804,  and  to  define  the  boundary  of  Louis- 
iana, which  he  had  been  the  agent  in  purchasing  in  1803. 
But  Monroe  is  best  known  to  later  generations  as  the 
author  of  the  so-called  *'  Monroe  doctrine,'  a  declaration 
inserted  in  his  seventh  annual  message,  2d  December  1823. 
It  was  the  formulation  of  the  sentiment^  then  beginning 
to  prevail,  that  America  was  for  Americans.  One  of  the 
principles  of  the  neutral,  policy  of  the  country,  which  had 
been  established  with  much  difliculty,  had  been  that  the 
United  States  would  not  interfere  in  European  politics ; 
and  now  this  policy  was  held  to  include  the  converse  as  a 
necessary  coroDary — that  is,  that  Europe  should  not  inter- 
fere in  American  politics,  whether  in  North  America  or  South 
AmericiL  The  occasion  of  proclaiming  this  doctrine  was 
the  rumoured  intervention  of  the  Holy  Alliance  to  aid  Spain 
in  the*  reoonquest  of  her  American  colonies.  President 
JMonroe  believed  that  such  a  policy  entered  upon  by  the 
laUied  continental  powers  of  Europe  would  be  dangerous 
TO  the^peaoe  and  safety  of  the  United  States ;  he  therefore 
dedarocT  that  **  we  would  not  view  any  intervention  for 
the  ixixpoee  of  oppressing  them  (the  Spanish  American 
atetas)  orcontroUuig  in  any  manner  their  destiny,  by  any 
European  power,  in  any  other  light  than  as  the  manifesta- 
ttoa.  of  an  unfriendly  disposition  towards  the   United 


States."  This  declaration,  together  with  the  known  lies, 
tility  of  England  to  such  a  project,  was  sufficient  to  prevent 
further  action  on  the  part  of  the  Alliance. 

On  the  expiration  of  his  presidential  term  Monroe  re- 
tired to  Oak  Hill,  his  residence  in  London  county,  Vir- 
ginia ;  but  at  the  time  of  his  death,  4th  July  1831,  he  was 
residing  in  New  York.  He  was  married  about  1786,  and 
left  two  daughters.  He  was  a  man  of  spotless  character ; 
and,  though  not  possessing  ability  of  the  first  order,  he 
ranks  high  as  a  wise  and  prudent  statesman.  His  Life 
hajB  been  written  by  D.  C  Oilman.  (r.  sir.) 

MONROE,  a  city  of  the  United  States,  county  seat  of 
Monroe  county,  Michigan,  lies  32  miles  south-south-west 
of  Detroit^  on  both  l«nks  of  the  Raisin  river,  3  miles 
inland  from  Lake  Erie,  with  which  it  has  been  connected 
by  a  ship-canal  since  1843.  It  is  a  station  on  the  Canada 
Southern,  the  Flint  and  Pk-e  Marquette,  and  the  Detroit 
division  of  the  Lake  Shore  and  Michigan  Southern  Rail- 
waya  Agricultural  implement  factories,  a  spoke  and  hub 
factory,  foundries  and  engineering-works,  carriage- worki^ 
grist-mills^  paper-mills,  and  fruit-diying  establishments  are 
in  operation.  From  400  to  500  tons  of  grapes  are  shipped 
yearly  from  the  neighbouring  vineyards,  and  over  100,000 
gallons  of  wine  are  made  here.  The  population  in  1880 
was  4928.  Settled  as  Frenchtown  by  a  body  of  Canadians 
in  1784,  Monroe  received  its  present  name^  in  honour  of 
President  Monroe,  in  1817.  Its  city  charter  dates  from 
1837.  It  was  the  scene  of  the  battle  of  the  river  Raisin, 
22d  January  1813 

MONROVIA     See  Liberia,  vol  xiv.  p.  508. 

MONS,  a  town  of  Belgium,  the  capital  of  the  province 
of  Hainault^  on  the  rivers  Haine  and  Tronille,  and  31 
miles  south-west  of  Brussels.  The  population  in  1880  was 
25,<KX).  Mens  is  divided  by  the  river  Trouille  into  4ui 
upper  and  lower  town,  the  first  built  on  rising  ground  in 
the  shape  of  an  amphitheatre^  the  second  extending  into  the 
plain ;  four  bridges  connect  the  twa  The  place  is  pleasing 
and  dieerful  i^  aspect^  having  broad  well-paved  streets 
and  handsome  squares.  The  fortifications,  once  among  the 
strongest  of  the  Continent^  have  quite  recently  been  raxed, 
their  site  being  now  occupied  by  an  extensive  avenue  or 
boulevard.  Among  the  monuments  worthy  of  mention 
are — ^the  church  of  St  Waudru,  one  of  the  best  types  of 
original  architecture  to  be  found  in  Belgium ;  the  diurch 
of  St  Elizabeth,  a  combination  of  the  Gothic  style  and 
the  Corinthian;  the  town-hall,  erected  in  1458;  and  the 
belfry  tower,  ne±t  to  which  formerly  rose  the  old  castle 
of  the  counts  of  Hainault,  the  demolition  of  which  led, 
a  few  years  ago,  to  the  discovery  of  some  curious  mural 
paintings  belonging  to  the  12th  century.  Mens  possesses 
a  military  arsenal,  a  school  of  engineering  and  a  public 
library  of  importance;  the  administration  of  law  and 
government  for  the  province  Ib  concentrated  there.  It 
contains  manufactures  of  cotton,  velvet,  cloth,  muslin, 
soap,  and  clay  pipes ;  also  brass-foundries,  tan-yards^  and 
breweries,  and  a  market  of  some  note  for  agricultural 
produce,  cattle,  horses,  and  tobacco.  The  main  source  of 
the  wealth  and  prosperity  of  Mons  is  derived  from  the 
collieries  which  exist  in  its  vicinity,  and  yield  annually 
between  two  and  three  million  tons  of  first-class  coal,  the 
greater  part  of  which  is  carried  into  France ;  in  the  imme- 
diate neighbourhood  of  the  town  are  the  large  and  important 
villages  of  Jemmapes,  Quaregnon,  Frameries,  Paturages^ 
Wasmee,  and  Dour,  each  with  a  population  of  from  ten  to 
twelve  thousand  inhabitants;  these  localities,  together  with 
many  others  somewhat  leas  peopled,  lorm  an  agglomeration 
celled  the  Borinage,  rich  in  coal-mines,  in  iron-foundriei^  In 
stone  and  marble  quarries,  and  may  be  considered  as  one 
of  the  busiest  centres  in  the  world. 

Hons  U  boilt  on  th«  ait*  of  a  Boman  camp  ereotad  by  Jnlins 
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Cieaar,  and  aftonrtrdt  occupied  by  a  brother  of  Cicero,  who  waa 
besiefjod  then  by  Ambiorix,  chief  of  the  Eburonee.  In  the  8th  ceu- 
tiiTy  a  kdy  of  the  narae  of  Waudru  or  Waltrud,  ooanteee  of  Hain- 
ault,  founded  a  conyent,  which  became  the  centre  of  the  town.  In 
804  Charlemagne  made  it  the  capiul  of  the  county  of  Hainault ;  it 
wae  fortified  in  1148.  Baldwin  YL,  afterwards  Latin  emperor  of 
ConsUntinople,  was  yeryactiye  in  promoting  the  interests  of  Mons, 
an  1  endowed  it  with  a  celebrated  charter  in  the  year  1200.  After 
being  reduced  by  nearly  one  half  by  the  plague,  Mons  received 
withiu  its  walls  the  Jews  whom  PhOip  the  Long  had  expelled  from 
France.  The  city  attained  its  highest  degree  of  proeperity  under 
Chailes  V.,  but  its  greatness  was  arrested  during  the  goyemment 
of  the  duke  %  f  Alva  by  civia  disturbances,  which  lasted  until  the 
reign  of  Albeit  ai.d  Isabella.  In  more  recent  times  Mons  has  had 
to  pay  tribute  to  the  warlike  spirit  of  its  neighbours ;  u  waa  taken 
by  Louis  XIY.  in  1691,  given  back  in  169/,  and  retaken  in  1701  and 
again  in  1709.  In  1748  it  fell  into  the  hands  of  Austria ;  the  Belgian 
insurgents  stormed  it  in  1789 ;  the  French  in  1792,  when  Dumouriex 
won  Uie  battle  of  Jenmiapes  under  its  wi^lls ;  in  1814  it  belonged 
to  tLe  Netherlands,  and  has  formed  part  of  the  Belgian  kingoom 
since  1830. 

MONSOON.  See  Mxtboboloot,  tuvra,  p.  1 48  #7.,  and 
Indian  Ocbak. 

MONSTER.  MoiLiten'Or  monstroiu  births  are  the  bud- 
ject  of  Animal  Teratology,  a  department  of  morphological 
science  treating  of  deviations  from  the  normal  development 
of  the  embryo.  The  term  "embryo"  is  conventionally 
limited,  in  hmnan  anatomy,  to  the  ovum  in  the  first  three 
months  of  its  intra-nterine  existence,  while  it  is  still  develop- 
ing or  acquiring  the  rudiments  of  its  form,  the  term 
"foetus"  being  applied  to  it  in  the  subsequent  months  during 
which  the  organism  grows  on  the  lines  of  development 
already  laid  down.  It  is  mostly  in  the  first  or  embryonic 
period  that  those  deviations  from  the  normal  occur  which 
present  themselves  as  monstrosities  at  the  time  of  birth  ; 
these  early  traces  of  deviation  within  the  embryo  may  be 
flight,  but  they  *'  grow  with  its  growth  and  strengthen  with 
lis  strength,"  until  they  amount  to  irreparable  defects  or 
accretions,  of^en  incompatible  with  extra-uterine  life.  The 
name  of  "  teratology,"  introduced  by  fiticnne  Oeoffroy  St- 
Hilaire  (1822),  is  derived  from  ripai,  the  equivalent  of 
Moruiram  ;  teratology  is  a  term  new  enough  to  have  none 
but  scientific  associations,  while  the  Latin  word  has  a  long 
record  of  superstitions  identified  with  it.  The  myths  of 
siren,  satyr,  Janus,  cyclops,  and'  the  like,  with  the  cor- 
responding figures  in  Northern  mythology,  find  a  remote 
anatomical  basis  in  monstrosities  which  have,  for  the  most 
part,  no  life  except  in  the  foetal  state.  The  mythology  of 
giant?  and  dwarfs  is,  of  course,  better  founded.  The  term 
monster  was  originally  used  in  the  same  sense  as  portent : 
Cicero  {De  Div,^  i. )  says, "  Monttra,  otteiUa^  portetUa,  prodi^a 
appeilaniurf  guoniam  monstrant^  oMtendunt,  porUndunty  et 
pr»dicunt.**  .  Luther  ^  speaks  of  the  birth  of  a  monstrous 
calf,  evidently  the  subject  of  contemporary  talk,  as  pointing 
to  some  great  impending  change,  and  he  expresses  the  hope 
that  the  catastrophe  might  be  the  Last  Day -itself.  The 
rise  of  more  scientific  views  will  be  sketched  at  the  close 
of  the  article. 

Although  monstrosities,  both  in  the  numan  species  ana 
in  other  animals,  tend  to  repeat  certain  definite  types  of 
erroneous  development,  they  do  not  fall  readily  into  classes, 
(t  is  remarked  by  Vrolik  that  a  scientific  classification  is 
im]iracticable  from  being  too  cumbrous,  and  that  a  con- 
venient grouping  is  all  that  need  be  attempted.  The 
most  usnal  grouping  (originally  suggested  by  Buffon,  1800) 
is  into  motutra  per  exeessum,  monstra  per  defectum^  and 
monstra  perfahricam  cdienam.  It  seems  useful,  however, 
to  place  the  more  simple  cases  of  excess  and  of  defect  side 
by  aide;  and  it  is  necessary,  above  all,  to  separate  tEe 
double  monsters  from  the  single,  the  theoiy  of  the  former 
being  a  distinct  chapter  in  teratology. 


>  lb  s  (Wsiage  quoted  by  Bischoff  from  the  19th  velasM  of  Lather's 
aorkt.  Halle  ed..  p.  8410. 


1.  If<metroniUi  %n  a  Single  Body. — ^The  ab&omality 
Diay  attend  to  the  body  throughout,  as  in  irell-proportiasifid 
giants  and  dwarfs ;  or  it  may  affect  a  certain  region  or 
member,  as — ^to  take  the  simplest  case— when  there  is  a 
finger  or  toe  too  many  or  too  few.  It  is  very  oommoB 
for  one  malformation  to  be  correlated  with  several  others, 
as  in  the  extreme  ease  of  aeardiao  monsters,  in  which  the 
non-development  of  the  heart  is  associated  with  the  non- 
development  of  the  head,  and  with  other  radical  defecta^ 

Giants  are  conventionally  limited  to  persons  over  7 
feet  in  height.  The  normal  proportions  of  the  frame 
are  adhered  to  more  or  less  closely,  except  in  the  akull, 
which  is  relatively  small ;  but  accurate  measurements, 
even  in  the  best-proportioned  aises,  prove,  when  reduced 
to  a  scale,  that  other  parts  besides  the  skoU,  notably 
the  thigh-bone  and  the  foot,  may  be  undersized  though 
overgrown.*  In  persons  who  are  merely  very  tall,  the  great 
stature  depends  often  on  the  inordinate  length  of  the  lower 
limbs ;  but  in  persons  over  7  feet  the  lower  limbs  are  not 
markedly  disproportionata  In  many  cases  the  mnaeles 
and  viscera  are  not  sufficient  for  the  overgrown  frame,  and 
the  individuals  are  usually,  but  not  always,  'of  feeble 
intelligence  and  languid  disposition,  and  short'lived. 
The  brain-case  especially  is  undersised— the  Irish  giant 
in  the  museum  of  Trinity  College,  Dublin,  is  the  single 
exception  to  this  rule — but  the  bones  of  the  face,  and 
especially  the  lower  Jaw,  are  on  a  large  scale.  Oianta 
are  never  born  of  gigantio  parents;  in  fact,  sterility 
usually  goes  with  this  monstrosity.  Their  sixe  is  some- 
times excessive  at  birth,  but  more  often  the  indications  of 
great  stature  do  not  appear  till  laW,  it  may  be  as  late  as 
the  ninth  rear ;  they  attain  their  full  height  before  the 
twenty-first  year.  They  have  been  more  frequently  male 
than  female ;  the  German  giantess  lately  exhibited  (l^^^) 
was  as  tall  as  any  authentic  case  in  the  male  sex. 

Dwarf t  are  conventionally  limited  to  persons  under  4 
feet.  They  are  more  likely  than  giants  to  have  the  modu- 
lus of  the  body  perfect  *'In  the  true  dwarf,  as  far  as  I 
have  been  able  to  ascertain,  the  proportions  between  ibe 
several  parts  of  the  frame  are  good,  corresponding;  or 
nearly  corresponding,  with  those  of  the  normal  adult ;  and 
the  diminutive  stature  depends,  accordingly,  not  upon  re- 
latively imperfect  growth  of  any  particular  segmenta,  or 
even  upon  the  permanence  of  a  foetal  or  childlike  con- 
dition, but  upon  the  whole  frame  being  undersixed" 
(Humphry).  Where  disproportion  occurs  in  the  true 
dwarf  it  takes  the  form  of  a  large-sized  -head,  bcoad 
shoulders  and  capacious  chest,  and  undersized  lower  limbSi 
Dwarfs  with  rickets  are  perhaps  to  be  distinguished  from 
true  dwarfs ;  these  are  cases  in  which  the  spine  is  eorred, 
and  sometimes  the  bones  of  the  limbs  bent  and  the 
pelvis  deformed.  As  in  the  case  ol  giants,  dwarfs  are 
seldom  the  progeny  of  dwarfs,  who  are^  in  fact,  nsoaUy 
sterile ;  the  unnatural  smallness  may  be  ohTioas  at  birth, 
but  is  more  likely  to  make  itself  manifest  in  the  years  of 
growth.  Dwarfs  are  much  more  easily  brought  up  than 
giants,  and  are  stronger  and  longer-lived;  they  have 
usually  also  strong  passions  and  acute  intelligenceb  The 
legends  of  the  dwarfs  and  giants  are  on  the  whole  well 
based  on  fact  (see  DwAnr  and  GiaXTi 

Rtd^ndaney  and  2>^eei  in  SimgU  Arte.— The  aunpiest 
case  of  this  redundancy  is  a  sixth  digit,  well  formed,  and 
provided  with  muscles  (or  tendonsX  nerves,  and  blood- 
vessels like  the  others ;  it  is  usually  a  repetition  of  the  little 
finger  or  toe^  and  it  may  be  present  on  one  or  both  hands, 
or  on  one  or  both  feet,  or  in  all  four  extremities^  as  in  the 
giant  of  Oath.  The  want  of  one^  two^  or  more  digits  on 
hand  or  foot,  or  on  both,  is  another  simple  anomaly ;  and, 

«  flee  the  tablee  ia  Humphry's  Tre^tJH  w  ik$  JTusisa  gWefte, »  IOjl 
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like  the  .redtrndancj,  it  ii  apt  to  repeat  iteelf  in  the 
some  family.  Meckel  aaw  a  gitl  who  had  an  extra  digit 
on  each  extremity,  while  a  sister  wanted  four  of  the  fingers 
of  one  hand.  Where  the*  supernumerary  digits  are  more 
thaiv  one  oh  each  extremity,  the  whole  set  are  apt  to  l>e 
rudimentary  or  stunted ;  they  look  as  if  two  or  more  of  the 
embryonic  buds  had  been  subject  to  cleavage  down  the 
middle,  and  to  arrest  of  longitudinal  growth.  There  are 
two  or  three  authentic  instances  of  a  whole  lower  limb  ap- 
pearing at  birth  artwo  inthered  halvei^  aa  if  from  embry- 
onic  cleaTage.^  Other  redundancies  of  the  skeleton  are 
extra  Tertebras  (sometimes  the  coccygeal,  giving  the  ap- 
pearance of  a  rudimentary  tail),  or  an  extra  rib.  A 
double  row  of  teeth  is  occasionally  met  with;  the  most 
interesting  case  of  this  anomaly  is  that  in  which  the 
rudiments  of  a  double  row  exist  from  the  first,  but  the 
phenomenon  is  sometimes  produced  by  the  milk  teeth 
persisting  along  with  the  second  set,  One  or  more  'extra 
teeth  are  occasionally  met  with  in  line  with  the  rest 
Among  redundancies  of  the  soft  parts,  by  far  the  most 
frequent  is  an  extra  nipple,  or  pair  of  nipples.  It  ii  only 
the  nipple,  or  the  most  external  mechanical  adjunct  of  the 
mammary  apparatus,  that  is  repeated,  and  very  seldom,  if 
ever,  the  breast  structure  itself.  The  nipple,  although  it  is 
the  latest  addition  to  the*  mechanism  of  lactation,  is  in  the 
individual  mammal  developed  on  the  skin  before  the  gland 
is  formed  underneath ;  and  that  facility,  which  applies  to 
the  development  of  external  characters  generally,  appears 
to  be  the  reason  why  there  may  be  one  or  more  extra 
nipples  but  no  redundant  gland.  In  the  same  connexion, 
it  b  interesting  to  observe  that  the  supernumerary  nipple 
has  been  shown  by  statistics  on  a  large  scale  to  be  twice  as 
common  in  men  as  in  women,  although  in  the  male  the 
mammary  function  never  comes  to  maturity,  and  even  the 
structure  retrogrades  after  puberty.  Traces  of  an  additional 
nipple,  or  pair  of  them,  in  more  or  less  symmetrical  position 
below  the  normal  ones,  are  not  very  uncommon  when  care- 
fully looked  for.  Among  the  sense  organs  there  is  a 
remarkable  instance  recorded  of  doubling  of  the  api}endages 
of  the  left  eye,  but  not  of  the  eyeball  itself ;  the  left  half 
of  the  frontal  bone  is  double,  making  two  cye-nockcts  on 
that'dde^  and  the  extra  orbit  has  an  eyebrow  and  eyelid.' 
The  external  ear  (pinnn)  has  aUo  been  found  double  on  one 
side.  •  Doubling  of  any  of  the  internal  organs  is  extremely 
rare,  and  is  probably  always  traceable  to  a  more  or  less 
complete  fissuring  or  lobation.  The  ducts  or  ve^cls  con- 
nected with  organs,  and  playing  a  purely  mcclianical  juirt, 
oro  riot  unfrequeutly  doubled  ;  thus  each  kidn^  may  have 
two  ureters,  and  a  similar  variation  may  occur  in  veins 
and  arteries. 

MofuirotitieBfrom  D^eetWe  Closurt  vn  the  Middle  Line. — 
Under  this  head  come  some  of  the  commonest  congenital 
malformations,  including  slight  deficiencies  such  as  harelip,- 
and  serious  defects  such  as  a  gap  in  the  crown  of  the 
head  with  absence  of  the  brain.  The  embryo  is  originally 
a  circular  flattened  disc  spread  out  on  one  pole  of  the  yolk, 
and  itisformedintoa  cylindrical  body  (with  four  appendages) 
by  the  free  margins  of  the  disc,  or  rather  its  ventral  laminie, 
folding  inwards  to  meet  in  the  middle  line  and  so  close  in 
the  pelvic,  abdominal,  thoracic,  pharyngeal,  and'bral  cavities. 
Meanwhile,  and  indeed  rather  earlier,  two  longitudinal 
parallel  ridges  on  the  top  or  along  the  back  c^  the  disc 
have  grown  up  and  united  in  the  middle  line  to  form  the 
second  barrel  of  the  body—  the  neural  canal— -of  small  and 
uniform  width  in  the  lower  three-fourths  or  spinal  region, 
but  expanding  into  a  wide  chamber  for  the  brain.  This 
division  into  neural  (dorsal)  and  haemal  (ventral)  canals 
.  >  8m  rdnter'i  AUom,  Tat  rui. ,  flgs.  13  and  14. 
^  >  Sm  preparfttioii  la  the  Wttriborg  AioMwa,  flgnred  bj  Ppfiter,  Tsf 
riiL,  fl^  9-]  2. 


underlies  all  vertebrate  development  Imperfect  closure 
along  either  of  those  embryonic  lines  of  junction  may  pro- 
duce various  degrees  of  monstrosity.  The  simpl^t  and 
commonest  form,  hardly  to  be  reckoned  in  the  present  cate- 
gory, is  harelip  with  or  without  cleft  palate,  which  results 
from  defective  closure  of  the  ventral  laminae  at  their  extreme 
upper  end.  Another  simple  form,  but  of  much  more  serious 
import,  is  a  gap  left  in  the  neural  canal  at  its  lower  end ; 
usually  the  arches  of  the  lumber  vertebras  are  deficient, 
and  the  fluid  that  surrounds  the  spinal  cord  bulges  out  in 
its  membranes,  producing  a  soft  tumour  under  the  skin  at 
the  lower  pcurt  of  the  back.  This  is  the  condition  known 
as  hydrorhoMa^  depending  on  the  osseous  defect  known  as 
tpina  bifida,  C!hildren  bom  with  this  defect  are  difficult 
to  rear,  and  are  very  likely  to  die  in  a  few  days  or  weeks. 
More  rarely  the  gap  in  the  archee  of  the  vertebras  is  in  the 
region  of  the  neck.  If  it  extend  all  along  the  back,  it  will 
probably  involve  the  skull  also.  Deficiency  of  the  crown 
of  the  head,  and  in  the  spine  as  weU,  may  be  not  always 
traceable  to  want  of  formative  power  to  dose  the  canal  in 
the  middle  line ;  an  over-distended  condition  of  the  central 
water-canal  and  water^paces  o^  the  cord  and  brain  may 
prevent  the  closure  of  the  bones,  and  ultimately  lead  to 
the  disruption  of  the  nervous  organs  themselves , '  and 
injuries  to  the  mother,  with  inflammation  set  jip  in  the 
foetus  and  its  appendageS|  may  be  the  more  remote  cause 
But  it  is  by  defect  in  the  middle  line  that  the  mischief 
manifests  itself,  and  it  is  in  that  imatomical  category  that 
the  malformations  are  included.  The  osseous  deficiency 
at  the  crown  of  the  head  is  usually  accomi^ahied  by  want 
of  the  scalp,  as  well  as  of  the  brain  and  membranes.  The 
bones  of  the  face  may  be  well  developed  and  the  features 
regular,  except  that  the  eyeballs  bulge  forward  under,  the 
closed  lids ;  but  there  is  an  abr\ipt  norixontal  line  above 
the  orbits  where  the  bones  cease,  the  skin  of  the  brow 
joining  on  to  a  spongy  kind  of  tissue  that  occupies  the 
sides  and  floor  of  the  cranium.  This  is  the  commonest 
form  of  an  anencephalous  or  brainless  monster.  There  are 
generally  mere  traces  of  the  brain,  although,  in  some  rare 
and  curious  instances,  the  hemispheres  are  developed  in 
an  exposed  position  on  the  back  of  the  neck.  The  cranial 
nerves  are  usually  perfect^  with  the  exception  sometimes 
of  the  optic  (and  retina).  Vegetative  existence  is  not  im- 
ix>8sible,  and  a  brainless  monster  has  been  known  to 
survive  sixty-five  days.  The  child  is  usually  a  very  large 
one. 

Closely  allied,  as  we  have  seen,  to  the  anencephalous 
condition  is  the  condition  of  congenital  kydroeephaUts. 
The  nervous  system  at  its  beginning  is  a  neural  canal,  not 
only  as  regards  its  bony  covering,  but  in  its  interior ;  a 
wide  sjiace  lined  by  ciliated  epithelium  and  filled  with 
water  extends  along  the  axis  of  the  spinal  cord,  and 
expands  into  a  series  of  water-chambers  in  the  brain.  As 
development  proceeds,  the  walls  thicken  at  the  expense  of 
the  internal  water-siiaces,  the  original  tubular  or  chambered 
2>lan  of  the  central  nervous  system  is  departed  from,  and 
those  organs  assume  the  -practically  solid  fonn  in  which 
we  familiarly  know  them.  If,  however,  the  water-spaces 
persist  in  their  embr)*ottic  proportions  notwithstanding 
the  thickening  of  the  nervous  substance  forming  their 
walls,  there  results  t\n  enormous  brain  which  is  more  than 
half  occupied  inside  with  water,  contained  in  spaces  that 
correspond  on  the  whole  to  the  ventricles  of  the  brain 
as  normally  bounded.  A  hydrocephalic  foetus  may  sur- 
vive its  birth,  and  will  be  more  apt  to  be  affected  in  its 
nutrition  than  in  its  intelligence,  in  many  cases  the 
hydrocephalic  condition  does  not  come  on  tUI  after  the 
child  is  bom.  The  mieroiephalouB  condition,  where  it  is 
not  a  part  of  crettmsm,  U  not  usually  a  congenital  defect 
IB  the  strict  sense,  but  mort-Qll^n  #CiS»peegu@ucteOhQ. 
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premature  union  of  the  bones'of  the  skull  along  their  sutures 
or  lines  of  giwvth. 

Betuming  to  the  rentral  middle  line,  there  maj  be 
defects  of  closure'  below  the  lips  and  palate,  as  in  the 
breast-bone  (fissure  of  the  sternum),  at  the  navel  (the  last 
point  to  close  in  any  case),  and  along  the  middle  line  of 
the  abdomen  generallj.  The  commonest  point  for  a  gap 
in  the  middle  line  of  the  belly  is  at  its  lower  |)art,  an  inch 
or  two  above  the  pubes.  At  that  point  in  the  embryo 
there  issues  the  allantois,  a  balloon-like  expansion  from 
the  ventral  cavity,  which  carries  on  its  outer  surface 
blood-vesseb  from  the  embr}-o  to  interdigitate  with  those 
of  the  mother  on  the  uterine  surface.  Having  served  its 
temporary  purpose  of  carrying  the  blood-vessels  across  a 
sijace,  the  balloon-like  allantois  collapses,  and  rolls  up  into 
the  rounded  stem-like  umbilical  cord  through  most  of  its 
extent ;  but  a  portion  of  the  sac  ii\*ithin  the  body  of  the 
fcetus  is  retained  as  the  permanent  urinary  bladder.  That 
economical  adaptation  of  a  portion  of  a  vesicular  organ, 
originally  formed  for  purposes  of  communication  between 
the  embryo  and  the  mother,  appears  to  entail  sometimes 
a  defect  in  the  wall  of  the  abdomen  just  above  the  pubes, 
and  a  defect  in  the  anterior  wall  of  the  bladder  itself. 
This  .is  the  distressing  congenital  condition  of  fissure  of 
the  urinary  bladder,  in  which  its  interior  is  cX|)osed 
through  an  opening  in  the  skin;  the  pubic  bones  are 
separated  by  an  interval,  and  the  reproductive  organs  are 
ill  formed ;  the  urachus  is  wanting,  and  the  umbilicus  is 
always  placed  exactly  at  the  upper  end  of  the  gap  in  the 
skim  A  monstrosity  recalling  the  doacal  arrangement 
of  the  bird  is  met  with  as  a  more  extreme  defect  in  .the 
some  parts. 

HermaphrodUism, — Although  this  anomalous  condition 
does  not  fall  under  defective  closure  in  the  middle  line,  it 
may  be  said  to  be  due  to  a  similar  failure  of  purpose,  or  to 
an  uncertainty  in  the  niaua  /ormativut  at  a  corresponding 
stage  of  development.  There  is  a  point  of  time,  falling 
about  the  eighth  week,  up  to  which  the  embryo  may  de- 
velop either  the  reproductive  organs  of  the  jnale  or. the 
reproductive  organs  of  the  female ;  in  the  vast  majority  of 
cases  the  future  development  and  growth  are  carried  out  on 
one  line  or  the  other,  but  in  a  small  number  there  is  an 
ambiguous  development  leading  to  various  degrees  of 
hermaphroditism  or  doubtful  sex.  The  primary  indecision, 
so  to  speak,  affects  only  the  ovary  or  testis  respectively, 
or  rather  the  common  germinal  ridge  out  of  which  either 
may  develop;  the  uncertainty  in  this  embryonic  sexual 
ridge  sometimes  leads-  actually  to  the  formation  of  a  pair 
of  ovaries  and  a  pair  of  small  testes,  or  to  an  ovary  on  one 
side  and  a  testis  on  the  other ;  but  even  when  there  is  no 
such  double  sex  in  the  essential  organs  (as  in  the  minority 
of  hermaphrodites)  th%re  is  a  great  deal  of  doubling  and 
ambiguity  entailed  in  the  secondary  or  external  organs  and 
parts  of  generation.  Thoee  parts  which  are  rudimentaiy  or 
obsolete  in  the  male  but  highly  developed  in  the  female, 
and  those  parts*  which  are  rudimentary  in  the  female  but 
highly  developed  in  the  male  tend  in  the  hermaphrodite 
to  be  developed  equally,  and  all  of  them  badly.  In 
some  cases  the  external  organs  of  one  sex  go  with  the 
internal  organs  of  the  opposite  sex.  It  has  been  observed 
that  when  middle  life  is  reached  or  passed  the  predominance 
in  features,  voice,  and  disposition  leans  distinctly  towards 
the  masculine  side.  The  mythological  or  classical  notions 
of  hermaphroditism,  like  so  much  else  in  the  traditions  of 
teratology,  are  exaggerated. 

Cpdopt,  Siren,  <£rc. — ^The  same*  feebleness  of  the  forma- 
tive energy  (the  Bildung$trieb  of  Blumenbach)  which  gives 
rite  to  some  at  least  of-tho  cases  of  defective  closure  in 
the  middle  line,  and  to  the  cases  of  undeeided  wi,  leads  .also 
to  imperfect  .separation  of  symmsfcrioal  partfii    The  most 


remarka'ble  case  of  the  kind  is  the  cydops  monster.''  At 
a  point  corresponding  to  the  root  of  the  nose,  there  ii 
found  a  single  orbital  cavity,  sometimes  of  small  size  and 
^-ith  no  eyeball  in  it,  at  other  times  of  the  usoal  sLee  of 
the  orbit  and  containing  an  eyeball  more  or  less  complete. 
In^  still  other  cases,  which  indicate  the  nature  of  the 
anomaly,  the  orbital  cavity  extends  for  some  distance  on 
each  side  of  the  middle  line,  and  contains  two  eyeballs  lying 
close  together.  The  usual  nose  is  wanting,  but  above  the 
single  orbital  cavity  there  is  often  a  nasal  process  on  the 
forehead,  with  which  nasal  bones  may  be  articulated,  and 
cartilages  joined  to  the  latter  ;  these  form  the  framework 
of  a  short  fleshy  protuberance  like  a  small  proboscis. 
The  lower  jaw  is  sometimes  wanting  in  cyclopeans ;  the 
cheek-bones  are  apt  to  be  small,  and  the  mouth  a  small 
round  hole,  or  altogether  absent ;  the  rest  of  the  bpdy  may 
be  well  developed.  The  key  to  the  cyclopean  condition 
is  found  in  the  state  of  the  brain.  The  olfactory  nerves 
or  lobes  are  usually  described  as  absent,  although  Vrolik 
has  found  them  in  some  instances ;  the  brain  is  very  imper-* 
fectly  divided  into  hemispheres,  and  appears  as  a  somewhat 
2>ear-shaped  sac  with  thick  walls,  the  longitudinal  partition 
of  dura  mater  (falx  cerebri)  being  wanting,  the  -surface 
almost  unconvoluted,  the  corpus  callosum  deficient,  the 
basal  ganglia  rudimentary  or  fused.  The  optic  chiasma 
and  nerves  are  usually  replaced  by  a  single  mesial  nerve, 
but  sometimes  the  chiasma  and  (lair  of  nerves  are  present 
The  origin  of  this  monstrosity  dates  back  to  an  early 
period  of  development,  to  the  time  when  the  future 
hemispheres  were  being  formed  as  protrusions  from  the 
anterior  cerebral  vesicle  or  fore-brain ;  it  may  be  conceived 
that,  instead  of  two  distinct  buds  from  that  Vesicle^  there 
was  only  a  single  outgrowth  with  imperfect  traces  of  cleav- 
age. That  initial  defect  would  carry  with  it  naturally  the 
undivided  state  of  the  cerebrum,  and  trith  the  latter  there 
would  be  the  absence  of  olfactory  lobes  and  of  a  nose,  and 
a  single  eyeball  placed  "where  the  nose  should  have  been. 
A  cydops  has  been  known  to  live  for  several  days.  The 
monstrosity  is  not  uncommon  among  the  domestic  animals, 
and  is  especially  frequent  in  the  pig.  There  is  another 
congenital  malformation,  in  which  an  eyeball  is  wanting 
from  one  of  the  sockets ;  but  in  that  case  there  is  no  defect 
of  development  in  the  bones,  and  the  brain  and  nose  are 
normal 

Another  curious  result  of  defective  separation  of  sym- 
metrical parts  is  the  siren  form  of  foetus,  in  which  Ihe 
lower  limbs  occur  as  a  single  tapering  prolongation  of  the 
trunk  like  the  hinder  .part  of  a  dolphin,  at  the  end  of 
which  a  foot  (or  both  feet)  may  or  may  not  be  visibla 
The  defects  in  the  bones  underlying  this  siren  form  are 
very  various  :  in  some  cases  theYe  is  only  one  limb  (thigh 
and  leg-bones)  in  the  middle  line ;  in  others  all  the  bones 
of  each  limb-  are  present  in  more  or  less  rudimentary 
condition,  but  adhering  at  prominent  points  of  the  ad- 
jacent surfaces.  The  pelvis  and  pdvic  viscera  share  in  the 
abnormality.  A  much  more  common  and  harmless  cose  of 
unsepi^ted  83rmmetrical  parts  is  where  the  hand  or  foot 
has  two,  three,  or  more  digits  fused  together.  This  syn- 
dactylous  anomaly  runs  in  f amilie 

Limhi  Absent  or  StunUd.— Allied  to  these  fused  or  un- 
separated  states  of  the  extremities,  or  of  parts  of  them, 
are  the  class  of  deformities  in  which  whole  limbs  are 
absent,  or  represented  only  by  stumps.  The  trunk  (and 
head)  may  be  well  formed,  and  the  individual  healthy ; 
all  four  extremities  may  be  reduced  to  short  stumps  either 
wanting  hands  and  feet  entirely,  or  with  the  latter  fairly 
well  developed ;  or  die  legs  only  may  be  radimontaiy  o"* 
wanting,  or  the  arms  only,  or  one  extremity  only.  Al- 
thoii^  scAne  of  tixese  cases  doubtless  depend  upon  aber- 
.rant-ordefident.formativejx>wer.inJiiejparticakr-dlreo-. 
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tbns,  there  are  others  of  them  referable,  to  the  effects  oi 
mechanical  pressure,  and  even  to  direct  amontation  of 
parte  within  the  ntems. 

^ .  Acardiae  and  Aeranial  JfonsUn, — It  sometimesjiappens 
in  a  twin  pregnancy  that  one  of  the  embryos  fails  to 
develop  a  heart  and  a  complete  vascular  system  of  its 
own,  depending  for  its  nourishment  upon  blood  derived 
from  the  placenta  of  its  well-formed  twin  by  means  of  its 
nmbilical  vessels.  It  grows  hito  a  more  or  less  shapeless 
mass^  in  which  all  traces  of  the  human  form  may  be  lost 
Other  viscera  besides  the  heart  will  be  wanting,  and 
no  head  distinguishable ;  the  most  likely  parts  to  keep 
the  line  of  dev^opment  are  the  lumbar  region  (with  the 
kidneys),  the  pelvis,  and  the  lower  limbs.  The  twin  of 
this  monster  may  be  a  healthy  infant. 

Mevtned  FoMcn  of  the  Viscera. — This  is  a  develop- 
mental error  depending  on  the  retention  of  the  right  aortic 
areh  as  in  birds,  instead  of  the  left  as  is  usual  in  mammals. 
Tlie  position  of  all  the  uosymmetrical  viscera  is  transposed, 
the  spleen  and  cardiac  end  of  the  stomach  going  to  the 
right  side,  the  liver  to  the  left,  the  coKnim  resting  on  the 
left  iliac  fossa,  and  the  sigmoid  flexure  of  the  colon  being 
attached  to  the  right.  This  condition  of  tUus  inverstu 
viaeentm  need  cause  no  inconvenience ;  and  it  will  probably 
remain  undetected  untU  the  occasion  should  arise  for  a 
physical  diagnosis  or  pqU-mortem  inspection.  There  are 
numerous  other  anomalies  in  the  development  of  the  great 
vessels.  In  the  heart  itself  there  may  be  an  imperfect 
septum  ventriculorum,  and  there  is  more  frequently  a 
patency  of  the  foetal  communication  between  the  auricles, 
permitting  the  venous  blood  to  pass  into  the  arterial 
system,  and  producing  the.  livid  appearance  of  the  face 
known  as  cyanosis. 

The  causes  of  congenital  anomalies  are  difHcult  to  specify. 
There  is  no  doubt  Siat,  in  some  cases,  they  are  present  in 
the  sperm  or  germ  of  the  parent;  the  same  anomalies 
lecnr  in  several  children  of  a  family,  and  it  has  been 
foimd  possible,  through  a  variation  of  the  circumstances, 
to  trace  the  influence  in  some  cases  to  the  father  alone, 
and  in  other  cases  to  the  mother  alone.  The  remarkable 
thing  in  this  parental  influence  is  that  the  malformation 
in  the  child  may  not  have  been  manifested  in  the  body  of 
either  parent,  or  in  the  grandparents.  More  often  the 
malformation  is  acquired  by  the  embryo  and  fcetus  in  the 
course  of  development  and  growth,  either  through  <  the 
mother  or  in  itself  independently.  Maternal  impressions 
during  pregnancy  have  often  been  alleged  as  a  cause,  and 
this  causation  has  been  discussed  at  great  length  by  the 
best  authorities.  The  general  opinion  seems  to  be  that  it 
is  impossible  to  set  aside  the  influence  of  subjective  states 
of  the  mother  altogether.  The  doctrine  of  maternal  impres- 
sions has  often  been  resorted  to  when  any  other  explana- 
tion was  either  difficult  or  inconvenient,  thus,  Hippocrates 
is  said  to  have  saved  the  virtue  of  a  woman  who  gave 
birth  to  a  black  child  by  pointing  out  that  there  was  a 
picture  of  a  negro  on  the  wall  of  her  chamber.  Iiguries 
to  the  mother  during  pregnancy  have  been  unquestion- 
ably the  cause  of  certain  malformations,  especially  of 
congenital  hydrocephalus.  The  embryo  itself  and  its 
membranes  may  become  the  subject  of  inflammations, 
atrophies,  hypertrophies,  and  the  like;  this  causation, 
to  which  Otto  traced  all  malformations  of  the  foetus,  is 
doubtless  accountable  for  a  good  many  of  them.  But  a 
very  large  residue  of  malformations  must  still  be  referred 
to  no  more  definite  q^use  than  the  erratic  spontaneity  of 
the  embryonic  cells  and  celT-groups.  The  ninu  formaUvua 
of  the  fertilized  ovum  is  always  made  subject  to  morpho- 
logical laws,  but,  just  as  in  extra-uterine  life,  there  may 
be  deviations  from  the.  beaten  track ;  and  even  a  slight 
deviation  at  an  early  stoge  will  carry  with  it  far-reaching 


consequences.  This  is  particularly  noticeable  in  double 
monsters. 

2.  DiAihU  McntUn, — ^Twins  are  the  physiological  analogy 
of  double  monsters,  and  some  of  the  latter  have  come  very 
near  to  being  two  separate'  individuals.  Triple  monsters 
are  too  rare  to  dwell  upon,  but  their  analogy  would  be 
triplets.  The  Siamese  twins,  who  died  in  1874  at  the 
age  of  sixty,  were  joined  only  by  a  thick  fleshy  ligament 
from  the  lower  end  of  the  breast-bone  (xiphoid  cartilage), 
having  the  common  navel  on  its  lower  border ;  the  anatom- 
ical examination  showed,  however,  that  a  process  of  peri- 
toneum extended  through  the  ligament  from  one  abdominal 
cavity  to  the  other,  and  that  the  blood-vessels  of  the  two 
liven  were  in  free  communication  across  the  same  bridge. 
There  are  one  or  two  cases  on  record  in  which  such  a  liga- 
ment has  been  cut  at  birth,  one,  at  least,  of  the  twins 
surviving.  From  the  most  intelligible  form  of  double 
monstrosity,  like  the  Siamese-  twins,  there  are  all  grades 
of  fantastic  fusion  of  two  individuals  into  one  down  to 
the  truly  marvellous  condition  of  a  small  body  or  fragment 
parasitic  upon  a  well-grown  infant, — the  condition  known 
as  fcetus  in  fottu.  These  monstrosities  are  deviations,  not 
from  the  usual  kind  of  twin  gestation,  but  from  a  cert^ 
rarer  physiological  type  of  dual  development.  In  by  far  the 
minority  of  cases  twins  have  separate  uterine  appendages, 
and  have  probably  been  developed  from  distinct  ova ;  but 
in  a  small  proportion  of  (recorded)  cases  there  is  evidence, 
in  the  placental  and  enclosing  structures,  that  the  twins 
had  been  developed  from  two  rudiments  arising  side  by 
side  on  a  single  blastoderm.  It  is  to  the  latter  physiologioal 
category  that  double  monsters  almost  certainly  belong; 
and  there  is  some  direct  embryological  evidence  for  this 
opinion.  Allen  Thomson  observed  in  the  blastoderm  of  a 
hen's  egg  at  the  sixteenth  or  eighteenth  hour  of  incubation 
two  "  primitive  traces  "  or  rudiments  of  the  backbone  form- 
ing side  by  side ;  and  in  a  goose's  egg  incubated  five  days  he 
found  on  one  blastoderm  two  embryos,  each  with  the  rudi- 
ments of  upper  and  lower  extremities,  crossing  or.  cohering 
in  the  region  of  the  future  neck,  and  with  only  one  hear^ 
between  them.  Somewhat  similar  observations  had  been 
previously  published  (four  cases  in  all)  by  Wolff,  Yon  Baer, 
and  Reichert.  Malformations  in  the  earliest  stages  of  the 
blastoderm  have  been  more  frequently  observ^  of  late, 
especially  in  the  ova  of  the  pike ;  and  these  point  not  so 
much  to  a  symmetrical  doubling  of  the  primitive  trace  as  to 
irregular  budding  from  the  margin  of  the  germinal  disc.  In 
any  case,Hh^  perfect  physiological  type  appears  to  be  two 
rudiments  on  one  blastoderm,  whose  entirely  separate  dor 
velopment  produces  twina(under  their  rarer  circumstances), 
whose  nearly  separete  development  produces  such  double 
monsters  as  the  Siamese  twins,  and  whose  less  separate 
development  produces  the  various  grotesque  forms  of  two 
individuals  in  one  body.  There  can  be  no  question  of  a 
literal  fusion  of  two  embryos ;  either  the  individuality  of 
each  was  at  no  time  complete,  or,  if  there  were  two  dis- 
tinct primitive  traces,  the  uni-axial  type  was  approximately 
reverted  to  in  the  process  of  development,  as  in  the  forma- 
tion of  the  abdominal  and  thoracic  viscera,  limbs,  pelvis,  or 
head.  Double  monsters  are  divided  in  the  first  instance 
into  those  in  which  the  doubling  is  symmetrical  and  equal 
on  the  two  sides,  and  those  in  which  a  small  or  fragment- 
ary foetus  is  attached  to  or  enclosed  in  a  foetus  of  average 
development, — the  latter  class  being  the  so-called  cases  of 
*'  parasitism.'' 

Symmetrical  Double  Monsters  are  subdivided  according 
to  the  part  or  region  of  the  body  where  the  union  or  fusion 
exists — head,  thorax,  umbilicus,  or  pelvis.  One  of  -the 
simplest  cases  is  a  Janus  head  upon  a  single  body,  or  there 
may  be  two  nairs  of  arms  with  the  two  faces.  Again,  there 
may  be  one  head  with  two  necks  and  two  complete  trunks 
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and  pftin  of  extremities  Two  distinct  heads  (with  more 
or  less  of  neck)  may  sarmoant  a  single  trunk,  broad  at  the 
shoulders  bnt  with  only  one  pair  of  armst.  The  fusion,' 
again,  may  be  from  the  middle  of  the  thorax  downwards, 
giving  two  heads  and  two  pairs  of  shoulders  and  arms,  but 
only  one  trunk  and  one.  pair  of  legs.  In  another  variety, 
t^e  body  may  be  double  down  to  the  maist,  but  the  pelvis 
and  lower  limbs  single.  The  degree  of  union  in  the  region 
of  the  head,  abdomen,  or  pelvis  may  be  so  slight  as  to  permit 
of  two  distinct  organs  or  sets  of  organs  in  the  respective 
cavities,  or  so  great  as  to  have  the  viscera  in  common ;  and 
there  is  hardly  ever  an  intermediate  condition  between  those 
extremes.  Thus,  in  the  Janus  head  there  may  be  two 
brains,  or  only  one  brain.  The  Siamese  twins  are  an  instance 
of  union  at  the  umbilical  region^  with  the.  viscera  distinct 
in  every  respect  except  a  slight  vascular  anastomosis  and 
a  common  process  of  peritoneum ;  but  it  is  more  usual  for 
union  in  that  region  to  be  more  extensive,  and  to  entail  a 
single  set  of  abdominal  and  thoracic  viscera.  The  pelvis 
is  one  of  the.  commonest  regions  for  double  monsters  to 
be  joined  at,  and,  as  in  the  hdad  and  abdomen,  the 
junction  may  be  slight' or  total  The  Hungarian  sisters 
Helena  and  Judith  (1701-1723)  were  joined  at  the  sacrum, 
but  had  the  pelvic  cavity  and  pelvic  organs  separate ;  the 
Mme  condition  obtained  in  the  South  Carolina  negreeses 
Millie  and  Christina,  known  as  the  **  two-headed  nightin- 
gale," and  in  the  other  recent  case.of  the  Bohemian  sisters 
Rosalie  and  Josepha.  More  usually  the  union  in  the 
pelvic  region  is  complete,  and  produces  the  most  laatastic 
shapes  of  two  trunks  (each  with'  head  and  ami)  joining 
below  at  various  angles,  and  with  three  or  four  lower  limbs 
extending  from  the  region  of  fusion,  sometimes  in  a  lateral 
direction,  sometimes  downwards.  A  very  curious  kind  of 
double  monster  is  produced  by  two  otherwise  distinct 
foatoses  joining  at  the  crown  of  the  head  and  keeping  the 
axis  of  their  bodies  in  a  line.  It  is  only  in  rare  instances 
that  double  monsters  survive  their  birth,  and  the  oreserved 
specimens  of  them  are  mostly  of  foetal  size. 

Unequal  Double  M<meler$,  Fosiut  n»  Foeiu, — ^There  are 
some  well-authentioated  instances  of  this  most  curious  of 
all  anomalies.  The  most  celebrated  of  these  parasite- 
bearing  monsters  was  a  Genoese,  Lasarus  Johannes  Baptista 
CoUoredo,  bom  in  1716,  who  was  figured  as  a  child  by 
licetus,  and  again  by  Bartholinus  at  the  age  of  twenty- 
eight  as  a  young  man  of  average  stature.  .  The  parasite 
adhered  to  the  lower  end  of  hjs  breast-bone,  and  was  a 
tolerably  well-formed  child,  wanting  only  one  leg;  it 
breathed,  slept  at  intervals,  and  moved  its  body,  but  it 
had  no  separate  nutritive  functions.  The  parasite  is  more 
apt  to  be  a  miniature  acardiac  and  a^phalous  fragment^ 
as  in  the  case  of  tha  one  borne  in  front  of  the  aUomen 
of  a  Chinaman  figured  by  L  Oeoffroy  St-Hilaire.  Some- 
times the  parasite  is  contained  in  a  pouch  under  the  skin 
of  the  abdominal  wall,  and  in  another  class  (of  which 
there  is  a  specimen  in  the  Hunterian  Museum)  it  has 
actually  been  included,  by  tha  closure  of  the  ventral  lamin«, 
within  the  abdominal  cavity  of  the  foetus, — a  true  foetus 
in/oOtk  Shapeless  parasitic  fragments  containing  masses 
of  bone,  cartiWe,  and  other  tissue  are  found  also  in  the 
space  behind  the  breast-bone  (mediastinal  teratoma),  or 
growing  from  the  base  of  the  skuU  and  protruding  through 
the  mouth  ^"  epignathous  teratoma,"  appearing  to  be  seated 
on  the  jaw),  and,  most  frequently lof  all,  attached  to  the 
sacrum.  These  last  pass  by  a  most  interesting  transition 
into  common  forms  of  congenital  sacral  tumours  (which 
may  be  of -enormous  size),  consisting  mainly  of  one  kind 
of  tissue  having  its  physiological  type  in  the  curious  gland- 
like body  (coccygeal  gland)  in  which  the  middle  sacral  artery 
comes  to  an  end.  The  congenital  sacral  tumours  have  a 
tendency  to  become  cystic,  imd  they  are  probably  related  to 


the  more  perfect  cohgemtal  cysts  of  the  neck  region,  wktffl 
there  is  another  minute  gland-like  body  of  the  same  nature 
as  the  coccygeal  at  the  pomt  of  bifurcation  of  the  common 
carotid  artery  Other  tumours  of  the  body,  especiallj 
certain  of  the  sarcomatous  class,  may  be  regarded  from 
the  point  of  view  of  tnofutra  per  excessum ;  but  sucKcasca 
suggest  not  so  much  a  question  of  aberrant  development 
within  the  blastoderm  as  of  the  indwelling  spontaneity  of 
a  single  post-embryonic  tissue;  and  they  fall  to  be  con- 
sidered more  properly,  along  with  tumours  in  general,  in 
the  article  Pathology  (q.v.). 

The  icieiitific  appracistion  of  monscen  hardly  began  before  the 
18th  century ;  even  ao  great  a  rationaliat  In  aurgical  praetioe  as 
Ambroiae  ParA  (1617-1690),  althoagh  he  waa  attracted  aa  a  ■eholar 
In  later  life  to  the  anbject,  did  not  advance  in  it  materially  beyond 
the  Cuitastic  and  credolooa  atandpoint  of  the  time,  which  is  exem- 
plified in  the  elaborate  treatise  of  Lyeosthene%  Frpdiffiorum  aeetim^ 
torum  tihronieon,  BaMl,  1667.  Throughout  the  17th  century  ftbuloos 
monatera  continued  to  be'  described  along  with  actual  aperimens ; 
the  embryological  studiea  of  Harvey  (1661)  were  doubtleaa  calculated 
to  help  in  the  growth  of  rational  opinion-  about  monatera,  though 
Harvey  himself  mentions  them  only  casually.  The  first  svstematic 
discussion  of  them  tmrn  a  atrictly  objective  or  anatomical  point  of 
view  occurs  in  various  writings  of  Haller  from  1785  to  1768,  and 
the  subject  continued  after  that  to  engage  a  large  amount  of  preciae 
and  philosophical  thought  on  the  pi^  of  Caspar  Friedrich  Wolff 
(1786-1794),  who  first  sUte^  the  relation  of  monstrosities  to  eoa- 
bryonie  deviations  in  words  that  STen  now  hardly  require  to  be 
altored,  and  of  Blumenbach,  Sommering,  Autenrieth,  Tiodemaui, 
and  others.  The  engrossing  interest  of  the  subject  in  the  early 
part  of  the  19th  century  is  shown  bv  the  fact  that  J.  F.  Meckera 
Mandhueh  der  pathotcguehtn  AnaUmu  (1817)  waa  largelv  occupied 
with  congenital  malformations.  Geofiroy  St-Hilaire,  the  fistnor, 
gave  them  a  prominent  place  in  his  FkHoaopkU  Anatomipte  (Parts, 
182S),  and  his  son  Isidore  made  them  the  subject  of  a  special  and 
very  elaborate  treatise  in  8  vola.  (Paris,  1882-87),  illustrated  by  a 
small  and  inadequate  atlas  of  platea  Honstroeitiss  were  at  tnis 
period  a  prominent  part  of  all  text-books  of  morbid  anatomy.  Froaa 
1840  to  1860  may  oe  regarded  aa  the  period  in  which  human  tatm- 
toloffv  reached  its  highest  point ;  in  1840-42  the  special  treatiss  of 
Yroiik  was  published  (2  vols.,  Amsterdam),  containmg  an  introdue- 
tion  on  the  normal  development;  and  his  sumptuous  and  incompai^ 
able  atlas  to  the  same  followed  in  1849 ;  in  1841  Otto  pubUshefl  at 
Warpaw  a  description -of  600  monsters  with  80  folio  platss ;  sad  in 
1842  the  embryologist  Bischoff  contributed  to  Wsgner's  SattShoSri- 
er^iic^  der  Phyaiologie,  voL  L,  an  article  on  teratokgy  as  eraadated 
by,  the  best  information  on  mammalian  development  An  artiolo 
by  Allen  Thomson  in  the  London  and  Edinbttrgk  Itontkly  Journal 
of  Jledioal  Seieno$,  July  1844,  followed  by  a  critioU  .surv^  in  the 
next  number,  is  of  the  first  importance  for  tiie  theory  of  doable 
monsters,  and  it  is  one  of  the  few  notable  English  contributions  to 
animal  teratology  apart  from  museum  catalogues, — the  general  artido 
In  Todd*s  Cydonmdta  if  A  natomw  and  Fkyoiotogy  having  beui  writtaa 
bv  Yroiik,  whue  the  special  subiect  of  Hermaphroditum  is  trsated 
oi  in  a  long  and  learned  article  oy  J.  Y.  Simpson  (reprinted  in  his 
collected  works).  One^of  the  latest  important  Irorks  on  monsters 
is  that  by  Ffirster  (Jena,  1861),  DU  Ifutbfldunfftn  dot  Monoehcn 
oyotomatioeh  dargttUlU,  with  an  atlaa  of  26  4to  plates  containing 
624  figures  (on  a  small  acale),  of  which  162  were  drawn  from  original 
specimens,  mostly  in  the  WUrsburg  Huseum ;  this  work  has  a  very 
great  variety  of  illustrations  from  all  sources,  and  most  copiom 
bibliographical  references.  The  newest  treatise  is  AhKeld's  ifiw- 
hildungen  dot  Jlonaehon  (Leipeic,  1380-82),  with  an  extensive  atiM 
of  folio  plates,  as  comprehensive  as  Fbrster*s  and  on  a  lanrer  scalou 
Monsters  have  of  late  been  assigned  a  comparatively  subordinata 
position  in  pathological  teaching;  owing,  doubtless,  to  the  more  ina- 
mediate  intwest  of  microscopic  and  experimental  pathology.  Amoiup 
recent  pathological  text-booka  that  of  Perla  (Stuttgart,  1877-79) 
may  be  named  as  containing  an  adequate  treatment  of  the  subject. 
The  two  moet  considerable  contributors  to  teratolMj  recentiy  hava 
been  Panum  (Berlin,  1860),  and  Daraste  (Paris,  1877),  both  of  whom 
have  occupied  themselves  mainlv  with  producing  monstrosities  arti- 
ficially, in  the'bird*s  egff  by  varying  the  femperature  in  the  hatehiaff 
oven.  So9  9}ooUQn\MA,J)»4Bnt$Ukun^»weio9dorJ>ofptlmim^ 
dungon  hoi  don  kokortn  Jnrbdtkioron,  Siuttgart,  1688.     (&  a) 

MONSTRELET,  Eetoukuukd  di  (6b.  U53)  (who^ 
rather  owing  to  accident  than  ta.merit»  hM,  until  within 
^e  present  century,  the  same  position  aa  ehronidar  of 
French  afiEitdrs  during  the  early  part  of  tha  l5th  centuiy 
as  Froissart  deservedly  holds  with  regard  to  tha  kit  half 
of  the  HthX  was  bom  at  an  tmeartain  date^  appaientltjr 
not  later  than  1400,  and  ^ed  in  July  1453.AHa  WM  ol 
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k  noi>ie  family  m  ilie  district  oi  Bdtdogne.  He  Hold  in 
1436,  and  later,  t^e  office  of  lietttenatit-gaTeiuer  (recMver 
of  the  gave^  a  kind  of  charch  rate)  in  the  city  of  Oambray, 
and  seems  to  have  usually  resided  there.  -  Besides  this  he 
was  for  some  time  bailiff  of  the  chapter  of  that  city,  and 
later  provost.  He  was  married,  and  left  children.  But 
this  almost  exhausts  the  amount  of^qur  knowledge  respectr 
ing  him,  except  that  h^^*aa  present^  not  at  the  capture  of 
the  Maid  of  Orleans,  but  at  her  subs^uent  interview  with 
the  duke  of  Burgundy.  As  a  subject  of  this  latter  prince 
he  naturally  takes  the  Burgundian  side  in  his  history,  which 
extends  in  the.  genuine  part  of  it  to  two  books,  and  covers 
the  pe^od  frono  1400  to  1444.  At  this  time,  as  another 
chronicler  Matthieu  de  Coucy  informs  us,  ^lonstrelet  ceased 
writing:  But,  according  to  a  habit  by  no  means  uncommon 
in  the  Middle  Ages,  a  clumsy  sequel,  extending  to  a  period 
long  subsequent  to  his  death,  was  formed  out  of  various 
other  chronicles  and^  tack  fed  on  to  his  work.  The  genuine 
part  of  this,  dealing  with  the  last  half  of  the  Hundred  Years 
War,  is  valuable  because  it  contains  a  large  number  of 
documents  which  are  certamly,  and  reported  8i)eeches  which 
are  probably,  authentic.  It  ha.%  however,  little  colour  or 
narrative  merit,  is  dully,  though  dearly  enough,  written, 
and  19  strongly  tinged  with  the  pedantry  of  its  century, — 
the  most  pedantic  in  French  historv.  The  best  edition  is 
that  published  for  the  Soei^t^  de  1  Histoire  de  France  by 
M.  Douet  d'Arcq  in  1856. 

MONTAGU.  Lady  Makt  VVortley  (1690-1762),  one 
of  the  most  brilliant  letter-^Titers  of  the  18th  century,  was 
the  eldest  daughter  of  Evelyn  Pierrepont,  duke  of  Kingston, 
and  Lady  Mary  Fielding,  daughter  of  the  earj  of  Denbigh. 
Her  near  relationship  with  Fielding  the  novelist  is  worth 
remarking.  She  was  bom  at  Thpresby  in  Nottingham- 
^ire  in  1690.  Her  mother  died  when  she  was  a  child, 
and  by  some  chance  she  received  or  gave  herself  an  un- 
usually wide  literary  education,  had  the  run  of  her  father's 
library,  was  encouraged  in  her  studies  by  Bishop  Burnet, 
and  while  still  a  girl  translated  the  Enchiridion  of  Epic- 
tetus.  After  a  courtship  in  which  she  showed  a  singular 
power  of  thinking  for  herself,  she  was  married  in  1712, 
against  her  father's  ivish,  to  Mr.  £.  Wortley  Montagu, 
an  accomplished  and  scholarly  friend  of  the  Queen  Anne 
wits.  At  the  new  court  of  George  I.  her  beauty  and 
wit  brought  her  much  homage ;  Pope  ii*as  among  her 
most  devoted  worshippers,  and  she  even  gained  and  kept 
the  friendship  of  the  great  duchess  of  Marlborough.  Her 
husband  being  ap[)ointcd  amlMissador  to  the  Porte  in 
1716,  she  accom|)anied  him  to  Constantinople,  and  wrote 
to  her  friends  at  home  lurilliant  description.**  of  Eastern  life 
and  scenery.  These' letters  were  not  published  till  1763, 
the  year  after  her  death  ;  but,  copies  being  handed  about 
in  fa.«ihionabIe  circles,  their  lively,  witty  style,  graphic 
pictures  of  unfamiliar  life,  and  shrewd  and  daring  judg- 
ments gave  the  writer  instant  celebrity.  'In  one  of  them 
she  described  the  practice  of  inoculation  for  the  smallpox, 
and  announced  her  intention  of  trying  it  on  her  ovm.  son, 
and  of  introducing  it  in  spite  of  the  doctors  into  England. 
The  most  memorable  incident  in  her  life  after  her  return 
from  the  East  was  her  quarrel  with  Po|>e,  caused,  accord- 
ing to  her  account,  by  her  laughing  at  him  when  he  made 
love  to  her  in  earnest  He  satirized  her  under  the  name 
of  Sappho,  and  she  teased  him  with  superior  injjenuity 
and  hardly  inferior  wit.  From  1739  to  1761  Lady  Mary 
lived  abroad,  apart  from  her  'husband,  maintaining  an 
aitevtionate  corres|)ondence  Arith  her  daughter  Lady  Bute, 
in  which  she  set  forth  views  of  life  largely  coloured  by 
the  asceticism  of  her  master  Epictetus,  and  wearing  an 
appearance  of  oddity  and  eccentricity  from  their  contrast 
with'  conventional  thought.  The  character  of  coldness 
imd  unwomanliness  which  Fo]>e  contrived  to  fasten  on  his 


enemy  was  far  from  being  deserved ;  her  letters  show  her 
to  have  been  a  very  warm-hearted  woman,  though  on 
principle  .she  turned  the  hard  side  to  the  world.  She 
died  2lfet  August  176^. .  The  best  edition  of  her  works  is 
that  of  1861«  with  a  memoir  by  Moy  Thomas. 

MONTAIGNE,  Micbkl  db  (1533-1592),  essayist;  was 
bom,  as  he  himself  tells  us,  between  eleven  o'clock  and  noon 
on  28th  February  1 533.  The  patronymic  of  the  Montaigne 
family,  who  derived  their  title  from  the  chateau  at  which 
the  essayist  was  bom  and  which  had  been  bought  by  his 
grandfather,  was  Eyquem.  It  was  believed  to  be  of  Eng- 
lish origin,  and  the  long  tenure  of  Oascony  and  Ouienne  by 
the  English  certainly  provided  abundant  opportunity  for  ttie 
introduction  of  English  colonists.  But  the  elabomie  re- 
searches of  ^l,  Malvezin  have  proved  the  existence  of  a 
family  of  Eyquems  or  Ayquems  before  the  marriage  of 
Eleanor  of  Aquitaine  to  Henry  XL  of  England,  though 
no  connexion  between  thia  family,  who  were  Sieurs  de 
Lesparre,  and  the  essayist^s  ancestors  can  be  made  out 
Montaigne  is  not  far  from  Bordeaux,  and  in  Montaigne's 
time  was  in  the  province  of  Perigord.  It  is  now  in 
the  arrondissement  of  Bergerao  and  the  department  of 
Dordogne  The  Eyquem  family  had  for  some  time  been 
connected  with  Bordeaux.  Indeed,  though  they  possessed 
more  than  one  estate  in  the  district^  they  wore  of  doubt- 
ful and  certainly  very  recent  nobility.  Pierre  Eyquem, 
Alontaigne's  father,  had  been  engaged  in  commerce  (a 
herring-merchant  Scaliger  calls  him),  had  filled  many 
municipal  offices  in  Bordeaux,  and  had  served  under 
Francis  I.  in  Italy  as  a  soldier.  The  essayist  was  not 
the  eldest  son,  but  the  third.  By  the  death  of  hia 
elder  brothers,  however,  he  became  head  of  the  family. 
He  had  also  six  younger  brothers  and  sisters.  His  father 
appears,  like  many  other  men  of  the  time^  to  have  made 
a  hobby  of  education.  Michel  was  6ot  a  strong  boy, 
indeed  he  was  all  his  life  a  valetudinarian,  and  this  may 
have  especially  prompted  his  father  to  take  pains  ^ith 
him.  At  a  time  when  the  rod  was  the  universal  instra- 
ment  of  teaching  it  was  almost  entirely  spared  to 
Montaigne.  He  was,  according  to  the  French  fashion 
common  at  all  times,  put  out  to  nurse  with  a  peasant 
woman.  But  Pierre  Eyquem  added  to  this  the  unusual 
fancy  of  choosing  his  son's  sponsors  from  the  same  class, 
and  of  accustoming  him  to  associate  with  it  He  was 
taught  Latin  orally  by  servants  who  could  speak  no  French, 
and  many  curious  fancies  were  tried  on  him,  as,  for 
instance,  that  of  waking  him  every  morning  by  soft  music; 
But  he  was  by  no  means  allowed  to  be  idle.  A  plan  of 
teaching  him  Greek,  still  more  out  of  the  common  way 
than  his  Latin  course,  by  some  kind  of  mechanical 
arrangement,  is  not  very  intelligible,  and  was  quite  un- 
successful. These  details  of  his  education  (which,  like 
most  else  that  is  known  about  him,  come  from  his  own 
mouth)  are. not  only  interesting  in  themselves,  but  remind 
the  reader  how,  not  far  from  the  same  time,  the  other 
greatest  writer  of  French  during  the  Renaissance  was  also 
exercising  himself,  though  not  being  exercised,  in  plans  of 
education  almost  as  fantastic.  At  six  years  old  (for  the 
father's  reforming  views  in  education  da  not  seem  to  have 
disgusted  him  with  the  extremely  early  age  at  which  it 
was  then  usual  to  begin  school  training)  Montaigne  was 
sent  to  the  College  de  Guienne  at  Bordeaux,  then  at  the 
height  of  its  reputation,  having  more  than  double  the 
number  of  scholars  (two  thousand)  that  even  the  largest 
English  public  school  has  usually  boasted.  Among  its 
masters. were  Buchanan,  afterwards  the  teacher  of  James 
I.,  and  Muretus,  one  of  the  first  scholars  of  the  age.  Thesa, 
with  their  colleague  Guerente,  composed  Latin  plays  for 
their  pupils  to  act^  and  are  held  to  have  given  no  small 
impulse,  to  the  production  of  the  classical  French  tragedy 
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of  the  Pl^iade.  Montaigne  remained  at  school  seven  years, 
and,  like  aldiost  all  Frenchmen  of  all  times,  retained  no 
pleasant  or  complimentary  memory  of  it.  At  thirteen  he 
left  the  Ooll^  de  Gnienne  and  began  to  study  law,  it  b 
not  known  where,  but  probably  at  Toulouse,  the  most 
famona  uniyersity,  despite  its  religious  intolerance,  of  the 
south  of  France.  Of  his  youth,  early  manhood,  and  middle 
life  extremely  little  is  known.  Allusions  to  it  in  the 
Euay$  are  frequent  enough,  but  they  are  rarely  precise. 
In  1548  he  was  at  Bordeaux  during  one  of  the  frequent 
riots  caused  by  the  gabelle,  or  salt  tax.  Six  years  afterwards, 
having  attained  his  minority,  he  was  made  a  counsellor  in 
the  Bordeaux  parliament  In  1558  he  was  present  at  the 
siege  of  Thionville.  Like  his  father,  he  certainly  served 
in  the  army,  for  he  has  frequent  allusions  to  military 
experiences.  He  was  also  much  about  the  court;  and 
he  admits  very  frankly  that  in  hia  youth  he  led  a  Ufe  of 
pleasure,  if  not  exactly  of  excess.  In  1566  he  married 
Fran^ise  de  la  Chassaigne,  whose  father  was,  like  himself, 
a  member  of  the  Bordeaux  parliament  Three  years  later 
his  father  died,  and  he  succeeded  to  the  family  possessions. 
Finally,  in  1571,  as  he  tells  us  in  an  inscription  still  extant, 
he  retired  to  Montaigne  to  take  up  his  abode  there.  This 
was  the  turning-point  of  his  life. 

it  has  been  said  that  his  health  was  never  strong,  and 
it  had  been  further  weakened  by  the  hard  living  (in  both 
senses  of  that  phrase)  which  was  usual  at  the  time.  He 
resolved,  aooor&igly,  to  retire  to  a  life  of  study  and  con- 
templation, though  he  did  not  in  the  least  seclude  himaelf, 
and  indulged  in  no  asceticism  except  careful  diet.  Mon- 
taigne was  a  large  country  house  unfortified  (in  which 
circumstance  its  astute  possessor  saw  rather  safety  than 
danger  from  the  turbulence  of  the  religious  wars),  and  its 
owner's  revenues,  without  being  large,  appear  to  have  been 
easy.  He  neither  had  nor  professed  any  enthusiastic 
affection  for  his  wife,  but  he  lived  on  excellent  terms  with 
her,  and  bestowed  some  pains  on  the  educaf  *on  of  the  only 
child  (a  datighter)  who  survived  infancy.  In  his  study, 
which  he  has  minutely  described,  he  read,  wrote,  dictated, 
meditated,  inscribed  moral  sentences,  which  still  remain  on 
the  waUs  and  rafters,  and  in  other  ways  gave  himself  up 
to  learned  ease.  He  was  not  new  to  literature.  In  his 
father's  lifetime,  and  at  his  request,  he  had  translated  the 
Thsdogia  JTaiuralU  of  Raymond  de  Sebonde,  a  Spanish 
schoolman.  On  first  coming  to  live  at  Montaigne  he 
edited  the  works  of  his  deceased  friend  titienne  de  la 
Bo^tie^  who  had  been  the  comrade  of  his  youth,  who  died 
early,  and  who,  with  poems  of  real  promise^  had  composed 
a  declamatory  and  schoolboyish  theme  on  republicanism, 
entitled  the  CotUr^  Un,  which  is  one  of  the  most  over- 
estimated books  in  literatureu  But  the  years  of  his 
studious  retirement  were  spent  on  a  work  of  infinitely 
greater  importance.  Qamilous  after  a  fashion,  as  Mon- 
taigne is;  he  gives'  us  no  clear  idea  of  any  original  or 
definite  impulse  leading  him  to  write  the  famous  Sssayt, 
It  ii  veiy  probable  that  if  they  were  at  first  intended  to 
have  any  special  form  at  all  it  was  that  of  a  table-book 
or  journal,  such  as  was  never  more  commonly  kept  than 
in  the  16th  century.  But  the  author  must  have  been 
more  or  less  conscious  of  an  order  existing  in  the  disorder 
of  his  thoughts,  and  this  may  have  induced  him  to  keep 
them  apart  m  chapters,  or  at  least  under  chapter-headings, 
and  at  the  same  time  not  to  cut  them  up  into  mere  pmtees. 
It  is  certainly  veiy  noticeable  that  the  earlier  essays^  those 
of  the  first  two  books,  differ  from  the  later  in  one  most 
striking  point,  in  that  of  length.  Speaking  generally,  the 
essays  of  the  third  book  average  fully  four  times  the 
length  of  thoee  of  the  other  two.  This  of  itself  would 
■oggest  a  difference  in  the  system  of  composition.  For 
the  present*  however^  we  may  confine  ourselves  to  the  first 


two  books.     These  appeared  in  1580,  when*  flieur  Author 
was  f orty-eeven  years  old. 

They  eontain,  as  at  preMnt  publiihed,  no  lets  than  ninaty-thrBe 
eaaSya,  beeidaa  an  ezoeedinffly  long  apology  for  tha  alMady-men- 
tionod  Baymond  Sebonde,  which  amounts  to  abont  a  quarter  of  the 
whole  in  bulk,  and  difi^  curiously  from  its  companions  in  matter 
no  lees  than  in  scale.  The  book  becins  with  a  short  avi$  (addnei 
to  the  reader),  opening  with  the  weU-known  words,  "  Ceet  icj  na 
liyre  de  bon  foy  lecteur,"  and  eketching  in  a  few  lively  sentences 
the  character  of  mediutive  egotism  which  is  kept  up  throachont 
His  eole  object,  the  author  says,  is  to  leare  for.  his  friends  and 
relations  a  mental  portrait  of  himseli;  defects  and  all ;  he  ceres 
neither  for  utility  nor  fame.  The  essays  then  begin  without  say 
attemot  to  explain  or  classify  their  subjects.  Their  titlee  aie  of  the 
moet  diverse  character.  Som^timee  they  are  proTerbial  sajings^  or 
moral  adsges,  such  as :  "Par  divers  moyens  on  arrire  4  pareule  ftn", 
"  Qu'il  ne  but  jnger  de  notre  heur  qu*aprU  la  mort ",  "  Le  profit  de 
Ton  est  le  dommage  de  Taultrs. "  Sometimee  they  are  headed  Hke  the 
chapters  of  a  treatise  on  ethics :  "  De  la  tristeeee  ",  "De  VtAArvU  ", 
*'De  la  peur",  "De  I'amitil'*  Sometimee  a  fact  of  some  sort 
which  has  awaked  a  train  of  associations  in  the  mind  oC  the  writer 
serves  as  a  title,  such  as:  " On  est  puni  dea'opiniastrer  k  une  place 
sans  ndson",  "De  la  bataille  de  Dreuz ",  ko.  Oocasidnally  the  titlsi 
seem  to  be  deliberately  fantastic,  as  x  "  Dee  puoee  ",  "  De  rossge  do 
se  veetir. "  Sometimee,  though  not  very  often,  the  eections  are  in  no 
proper  sense  essays,  but  merely  commonplace  book  entriee  of  singolsr 
facts  or  quotations  with  hardly  any  comment  These  point  to 
the  hapha^rd  or  indirect  origin  of  them  which  has  been  already 
suggested.  But  generaUy  the  essay-oharaeter^that  is  to  say,  the 
discuanon  of  a  special  point,  it  may  be  with  wide  digressions  and 
divergencee— disolays  itaelt  The  digressions  are  indeed  constant, 
and  eometimee  have  the  appearance  of  being  abeolutely  wilfoL 
The  nominal  title,  even  when  most  strictly  observed,  is  rarely  more 
than  a  starting-point ;  and,  though  the  brevity  of  theee  first  essayi 
for  the  moet  part  prevents  the  author  firom  journeying  very  far,  as 
contrives  to  get  to  the  utmost  range  of  his  tether.  Quotations  are 
very  frequent  Theee  are  the  principal  external  charaoteristies  of 
the  book  ;  its  internal  spirit  had  better  be  treated  when  it  can  be 
spoken  of  completely. 

Between  the  publication  of  the  first  two  books  of  eesayi 
in  1580  and  the  publication  of  the  third  in  1588,  Mon- 
taigne's life  as  distinguished  from  his  writings  becomes 
somewhat  better  known,  and  somewhat  more  interesting. 
He  had,  during  the  eight  years  of  composition  of  his  finrt 
volume,  visited  Paris  occasionally  and  travelled  for  health 
or  pleasure  to  Cauterets,  Eaux  Chaudes,  and*  olsewhsnL 
Charles  IX.,  apparently,  had  made  him  one  of  his  gentle- 
men in  ordinary,  and  perhaps  conferred  on  him  the  oider 
of  St  Michael  The  fiercest  period  of  the  religious  wan^ 
save  that  yet  to  come  of  the  League,  passed  over  him  with- 
out harming  him,  though  not  without  subjecting  him  to 
some  risks.  But  his  health  grew  worse  and  wotee^  and  he 
was  tormented  by  stone  and  gravel  He  accordingly  le- 
solved  to  journey  to  the  baths  of  Lucca.  Late  in  the  18th 
century  a  journal  was  found  in  the  chateau  of  Montaigne^ 
giving  an  account  of  this  journey,  and  it  was  published  in 
1774 ;  part  of  it  is  written  in  Italian  and  part  dictated 
in  French,  the  latter  being  for  the  moet  part  the  work 
of  a  secretary  or  servant.  Whatever  may  be  the  biographi- 
cal value  of  this  work,  which  has  rarely  been  reprinted 
with  the  E9$ayi  themselves,  it  is  ahnoet  entirely  destitute 
of  literary  interest.  Written,  moreover,  according  to  its 
own  showing  merely  for  the  author's  own  eye,  it  contains 
abundance  of  details  as  to  the  medicinal  effect  Of  the 
various  baths  which  he  visited,  details  which  may  be  said 
to  be  superfluous  to  a  medical  reader,  and  <ii«gnirf3t^  to 
any  other.  The  course  of  the  journey  was  first  north- 
wards to  Flombi^es,  then  by  Basel  to  Angsbnig  and 
Munich,  then  through  Tyrol  to  Verona  and  F^ua  in  Italy. 
Montaigne  visited  most  of  the  famous  oities  of  the  north  A 
and  centre,  staying  five  months  at  Rome,  and  finally  ' 
establishing  hinuMif  at  the  baths  of  Luooa  for  neaily  as 
long  a  time.  There  he  received  news  of  his  election  as 
mayor  of  Bordeaux,  and  after  some  time  jooneyed  home- 
wards. The  tour  contains  much  minute  information  abont 
roads,  food,  travelling,  dec.,  but  the  «ngnUii  lymditiff"  In 
which.it  imsts,  and  the  j^t?e^c»^oCA  i^eaOTjood  oitScal 
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idition  hitherto,  make  it  rather  difflcalt  to  nee  it  as  a 
Locument^  The  freak  oC  writing  part  of  it  in  a  strange 
log-Italian  is  not  uncharacteristic  of  Montaigne,  but  the 
ivords  of  his  last  and  best  editors,  MM.  Courbet  and 
Eto jer,  who  speak  of  the  letters  as  *'  rnniqne  compUment 
l«s  essais,"  seem  to  indicate  that  they  are  not  of  those 
nrbo  accept  the  published  Tcfogt  as  authentic.  Of  the 
Tact  of  the  journey  there  is  no  doubt  whateTer. 

Montaigne  (as  was  not  imnatural  in  a  nuun  of  his  tempera- 
ment, who  had  for  some  years,  if  not  for  the  greater  part 
of  his  life^  lived  solely  to  please  himself)  was  not  altogether 
delighted  at  his  election  to  the  mayoralty,  which  promised 
liim  two  years  of  responsible  if  not  very  hard  work.     The 
memory  of  his  father,  however,  and  the  commands  of  .the 
king,  which  seem\o  have  been  expressed  in  a  manner  rather 
stronger  than  a  mere  formal  confirmation,  induced  him  to 
mccept  it ;  and  he  seems  to  have  discharged  ifr  neither  Jbetter 
nor  worse  than  an  average  msgistrate.     Indeed,  he  gave 
■officient  satisfaction  io  the  citisens  to  be  re-elected  at  the 
close  of  his  term,  and  it  may  be  suapteted  that  the  honour 
of  the  position,  which  was  really  one  of  considerable  dignity 
and  importance,  was  not  altogether  indifierent  to  him. 
Unfortunately,  it  cannot  be  «dd  that  Nothing  in  his  office 
became  him  like  the  leaving  of  it,  for  it  was  at  the  close 
of  his  second  tenure  that  ho  gave  the  only  sign  of  the 
demoimlizing  effect  which  is  sometimes  alleged  by  severe 
moralists  to  oome  of  the  half  epicurean,  half  sceptical  philo- 
sophy which  he  undoubtedly  professed.    It  was  his  business; 
if  not  exactly  his  duty,  to  preside  at  the  formal  election  of 
his  successor,  the  marshal  de  Matignon ;  but  there  was  a 
severe  pestilence  in  Bordeaux,  and  Montaigne  writes  to  the 
jurats  of  that  town,  in  one  of  the  few  undoubtedly  authentic 
letters  which  we  possess,  io  the  effect  that  he  will  leave 
them  to  judge  whether  his  presence  at  the  election  is  so 
necessary  as  to  make  it  worth  his  while  to  expose  himself 
to  the  danger  of*  going  into  the  town  in  its  thenjcondition, 
•<  which  is  specially  duigerous  for  men  commg  from  a  good 
air  as  he  does.*!    That  is  to  say,  the  chief  magistrate  of  one 
of  the  greatest  towns  in  France  not  only  declined  to  visit 
it  because  of  sieknesa  prevailing  there,  but  had  left  it  to 
itself  at  a  time  when  nearly  half  the  population  perished, 
and  when,  according  to  the  InAnners  of  the  age,  civil  dis- 
turbance was  almost  sure  to  follow  accordingly.     Attempts 
have  been  made  to  justify  Montaigne,  and  it  may  be  at 
least  said  that  he  at  no  time  pretend^  to  unselfish  heroism ; 
but  it  is  to  be  feared  that  the  facts  and  the  inference  drawn 
from  them  admit  of  no  dispute.     At  the  least,  Montaigne's 
conduct  must  be  allowed  to  ^ntrast  very  little  to  his 
advantage  with  that  of  Rotrou  in  the  next  century  under 
•omewhat  similar  circumstances  though  in  a  position  of 
much  less  responsibility.     It  may,  however,  be  urged  in 
Montaigne's  favour  that  the  general  circumsUnces  of  the 
time,  where  they  did  not  produce  reckless  and  foolhardy 
daring,  almost  necessarily  produced  a  somewhat  excessive 
caution.     The  League  was  on  the  point  of  attaining  its 
greatest  power;  the  extreme  Calvinbt  and  Navarrcse  i«rty, 
on  the  other  side,  was  (as  may  be  seen  in  Agrippa  d'Aubigni) 
no  less  fanatical  than  the  League  itself,  and  the  salvation 
of  France  seemed  to  lie  m  the  third  party  oi  ^xtiqutt,  or 
trimmers,    to  which   Montaigne   belonged.      The   capital 
motto  of  this  party  was  that  of  the  Scotch  saying,  "  Jouk 
and  let  the  jaw  gang  by,"  and  the  continual  habit  of  parry- 
ing and  avoiding  political  dangers  might  be  apt  to  extend 
itself  to  dangers  other  than  political     However  this  may 
be,  Montaigne  had  difficulty  enough  during  tlus  turbulent 
period,  all  the  more  so  from  his  neighbourhood  to  the  chief 
haunts  and  possessions  of  Henry'  of  Navarre.     He  was 
able,  however,  despite*  the  occupations  of  his  journey,  lus 
mayoralty,  and  the  pressure  of  civU  war  and  pe8tllenc^ 
whk  was  not  ccmfinad  to  the  town,  ts  oontmue  hii  essay 


writing,  and  in  1588,  after  a  visit  of  some  length  to  V%n^ 
the  third  book  of  the  Euay  was  published,  together  with 
the  former  ones  considerably  revised.  The  new  essays^  as 
has  been  remarked,  differ  strikingly  from  the  older  ones  in 
respect  of  length ;  there  being  only  one  which  confines 
itself  to  the  average  of  those  in  the  first  two  books.  The 
whimsical  unexpectedness  of  the  titles,  moreover,  reappears 
in  but  two  of  them  ■•  "  Des  coches  *'  and  "  Des  boiteux." 
They  are,  however,  identical  with  the  earlier  ones-  in  spirit, 
and  make  with  them  a  harmonious  whole — a  book  which 
has  hardly  been  second  in  infiaence  to  any  of  the  modem 
world. 

This  inflnenee  is  slmott  equally  remsrkable  in  point  of  matter 
and  in  point  of  form,  as  regards  the  mibsequent  history  of  thought 
and  as  regards  the  subsequent  histoiy  of  literature.    The  Utter  aspect 
may  be  taken  first     Montaigne  is  one  of  the  few  great  writeo  who 
have  not  only  perfected  but  have  also  invented  a  literary  form. 
The  essay  as  he  gave  it  had  no  forerunner  in  modem  litenture,  and 
no  direct  ancestor  in  the  literature  of  classiGal  timet.     It  is  indeed 
not  improbable  that  it  owes  something  to  the  body  of  tractates  by 
different  authors  and  of  different  dates,  which  goes  under  the  name 
of  Plutarch's  Morals,  and  it  also  bears  some  resemblance  to  the 
miscellaneous  work  of  Lucian.     But  the  resemblance  is  in  both  case* 
at  most  that  of  suggestion.      The  peculiar  desultorineas  and  tenta* 
tive  character  of  the  essay  proper  were  alien  to  the  orderly  character 
of  the  Greek  mind,  as  were  also  ita  garrulity  and  the  tendency  mhich 
it  has  rather  to  reveal  the  idiosyncrasy  of  the  writer  than  to  deal  in 
a  systematic  manner  with  the  peculiarities  of  the  subject     It  has 
been  su^^ted  that  the  form  which-  the  essays  assumed  i»'as  in  s 
m-ay  accuTental,  and  this  of  itself  precludes  the  idea  of  a  definite 
model  eren  if  such  a  model  could  bo  found.      Beginning  with  the 
throwing  together  of  a  few  stray  thoughte  and  quotations  linked 
by  a  community  of  subject,  the  author  by  degrees  acquires  more 
and  more  certainty  of  hand,  until  ha  produces  such  masterpieces  of 
apparent  deaultonneas  and  real  unity  aa  the  essay  "  Sur  des  vers  de 
Yirgile.**      In  matter  of  style  and  lan^age  Montaigne's  position  is 
equally  important,  but  the  ways  which  led  him  to  it  are  more 
clearly  traceable.     His  favourite  author  was  beyond  all  doi\bt  Plu. 
tarch,  and  his  own  explicit  coufeasioo  makes  it  undeniable  that 
Plutarch's  translator  Amyot  was  his  master  in  point  of  Tocabulsry, 
and  (so  far  aa  he  took  any  lessons  in  it)  of  style.     Amyot  wss 
unquestionably  one  of  the  most  remarkable  writers  of  French  in 
the  1 6th  centurv,  and  to  him  more  than  to  any  one  else  is  due 
the  beauty  of  the  nroae  style  which   marked  the  second  half  of 
that  century,  a  styie  which,  though  unequal  and  requirinff  to  be 
modified  for  general  use,  is  at  ite  best  the  very  flower  of  the  lan- 
guage.    Montaigne,  however,  followed  with  the  perfect  indepcnience 
that,  characterized  him.     He  was  a  contemporary  of  Roniard,  and 
his  first  essays  were  published  when  the  innovations  of  the  Pljiade 
iiad  Aiily  established  themselves     .He  adopted  them  to  a  peat 
extent,  but  with  much  discrimination,  and  he  used  his  own  jnJg* 
ment  in  Latinizing  when  he  pleased.     In  the  same  way  he  retained 
archaic  and  proriucial  words  with  a  good  deal  of  fi-enioni,  but  b^ 
no  means  to  excesai      In  the  arrangement  as  in  the  selection  of  hu 
language  he  is  equally  original      There  is  little  or  no  trace  in  him 
of  theinterminable  sentence  which  is  the  drawback  of  earlv  prose 
in  all  languages  when  it  has  to  deal  with  anything  more  ditncult 
to  manage  than  mere  narrative.    He  has  not  the  excesRire  classicism 
of  style  which  mars  even  the  fine  prose  of  Calvin,  and  which  makea 
that  of  some  of  Calvin's  followers  intolerably  stift     As  a  rule  he  is 
careless  of  definitely  rhythmical  cadence,  though,  his  sentences  are 
always  pleasant  to  the  ear.     But  the  principal  characteristic  o( 
Montaigne's  prose  style  is  ite  remarkable  ease  and  flexibility.     These 
peculiarities,  calculated  in  themselves  to  exercise  a  saVitar;r  influ- 
ence on  a  language  aa  yet  somewhat  undisciplined,  acouirsd  by 
accident  an  importance  of  an  extraeniiiiary  kind.     A  few  years 
after  Montaigne's  death  a  great  revolution,  as  is  generally  knosn. 
passed  over  French.     The  criticism  of  Malherbe.  followed  by  th" 
establishment  of  the  Academy,  the  minute  grammatical  censuM»of 
Vangelas,  and  the  severe  literary  censorship  of  Boileau  turned 
French  in  less  than  three-quarters  of  a  century  frqm  one  of  the 
freest  languages  in  Europe  to  one  of  the  most  restricted.     The 
Latinlsms  anS  Onecisms  of  the  Pleiads  were  te booed  at  the  same 
time  with  the  most  picturesque  expressions  of  the  older  tongue. 
The  efforto  of  the  reformers  were  directed  above  all  things  to  wertl 
and  to  refine,  to  impose  additional  difficulties  in  the  way  of  wntmg 
.exquisitely,  at  the  same  time  that,  by  holding  out  a  strictly-ilcfiucd 
model,  they  assisted  persons  of  little  genius  and  imagination  to 
write  tolerably.     During  this  revolution  only  two  writers  of  oWer 
date  held  their  ground,  and  those  two  were  Rabelais  and  Mon  taigne.— 
Montaipie  being  of  his  nature  more  generally  readable  than  Rabe- 
lais.    The  i£0oyt»  the  popularity  of  which  no  academic  censor>1iip 
could  touch,  thus  kept  before  the  eyes  of  the  17th  and  18th  cen- 
turies a  trsssory  of  Frenoh  in  which  every  generation  could  behold 
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tkt  ikhrn  of  tiidr  iiiMttaM.    TUe  ttad  j  of  them  Inflnonoed  all  the 
»wt  pNM  wrltera  of  Franfie,  and  thej  oonld  not  &il  to  be  infln- 
ibthe 


I  the  dlreotioii  whioh  it  was  moot  important  that  they  ahonld 
faj»  bj  the  laoy  phraae»  the  quaint  and  piotoreoqne  Tocabnlaiy, 
cad  the  nnoonatrauied  oonatrnotlons  of  Montaigne. 

It  iroold  be  impoanUe,  howerer,  for  the  atouteat  defender  of  the 
importanoe  of  form  in  literatoro  to  aaaign  the  chief  part  in  Hon- 
taigne'a  influence  to  aWle.  It  ia  the  method  or  rather  the  manner 
of  tninVing  of  whioh  tnat  atyle  ia  the  oarment  whioh  haa  in  reality 
tzaroiaed  inflnenoe  on  the  world.  like  all  wrltera  except  Shake- 
apaare,  Montaigne  thorooghly  and  oompletelyezhibita  the  intellec- 
taai  and  moral  complexion  Y>f  i(ia  own  time,  when  he  reached  man- 
hood the  French  Bwniamwoe  (which  waa  perhapa  on  the  whole  the 
moat  eharaoteriatie  example  of  that  phenomenon,  the  raligioaa 
akmant  being  neither  in  exoeaa  aait  waa  in  Bngiand  and  Germany, 
aorindelbctaa  it  had  been  in  Italy)  waa  at  hi^  water,  and  the  torn 
«f  the  tide  waa  beginning.  Babelaia,  who  died  when  Montaigne  waa 
aCQl  in  early  maiuood,  exhiUta  the  earlier  and  liaing  apiri^  thoogfa 
|ia  aeeda  to  be  completed  on  the  poetical  aida  Ae  Benaiaaanoo 
liad,  aa  all  reTolta  agdnat  anthori^  mnat  have^  a  certain  aoeptloal 
akmant^  hot  it  waa  not  at  flrat  by  any  meana  eminently  aceptloaL 
Daapita  the  half  ironical,  half  warning  termination  of  PantagnuL 


an  immenae  confidence  and  delight,  aa  of  the  inrader  of  i^ 
land,  fllla  the  nagea  of  BabekiL     He  r^oioea  in  hia  atreng£h,  in  hia 
knowledge^  in  nia  freedom,  in  thepleaaureaof  the  fleehand  the  aplrit. 
With  Montaiflie  begina  the  age  of  diaenchantment     By  the  time 
'hen  lie  ~ 


at  leaat  when  ne  be^in  to  meditate  hia  eaaaira  in  the 


lieaffe  ( 
meditai 


]^th« 
renremi 


lent  ot 


hia  country  honae  it_waa  tolerably  certain  that  no  golden  age  waa 
"  '      Ation 


abont  to  retnm.  The  Beformation  had  bronght  not  peace  bat  a 
avoid,  and  the  Oalriniata  were  aa  intolerant  aa  the  Catholicai  The 
rerlTal  of  learning  had,  whataTcr  iti  benefltib  merely  changed  the 
outward  gniae  of  pedania  inatead  of  extirpating  pedantry.  Tlio 
art  of  printing  haa  mnltlplied  rabUah  aa  well  aa  Talnable  matter. 
The  diaooTery  of  America  had  brought  min  to  the  diaoorered,  and 
diaaaae  and  diacord  to  the  diaooverara.  The  horrora  of  a  diaputed 
ancoaarion  were  already  threatening  France.  Theoa  things  were 
enooi^  to  make  thoo^tftil  men  anUoaa  about*  the  bleoainga  of 
pogieaa  and  nfoim  ;  bat  the  extrame  diawlnteneoa  which  eharao- 
tarwd  the  miTute  life  of  ihe  time  alao  brought  about  iti  natuxal 
raault  of  aatuty.  Phyalcal  adance  had  hardly  yet  emerged  to  occupy 
Bome  aotlTe  minda ;  aoholaattdim  waa  dead,  while  Bacon  and  Dea- 
eartaa  had  not  ariaen ;  nothing  like  a  theory  of  polltioa  had  been 
arolTed,  though  Bodin  and  a  few  othera  were  ueling  after  onei  Aa 
the  earlier  Renaleaance  had  apedally  oooupied  itaeff  with  the  prac- 
tioal  bnaineoa  and  pleaaurea  of  life^  ao  the  later  Ben»iaeanoe  apeeially 
mnaad  on  the  vanity  of  this  bnaineoa  and  theoa  pleaaureiL  The  pre- 
dinoeing  droumatancea  which  aflfected  Montaigne  were  thua  likelr 
to  mdine  him  te  aeeptioiam,  to  ethical  muainga  on  th»  yanity  of  lim 
and  the  Uke^     But  to  all  thla  thare  had  to  be  added  the  peculiarity 


br  MontaJipie  daring  hia  Tialt  there^  which  apeaka  of  Um  aa  a 
tfinrnw^A^  of  the  WW  phlloaophy.*    In  Italian  montha  at  the 


praaont  day  tiiia  ia  equlTalent  to  an  aaMrtlon  that  Montaigne  waa 
an  anemT  of  ChrietiamtT.  Ho  aaaumptlon  can  be  man  gratuitoua 
or  laaa  bome  out  by  tiie  text  of  hia  worka  and  the  reaaonaUe 
iaferencoa  to  be  drawn  torn  them.  The  attitude  which  he  aaanmed 
waa  BO  doubt  ephectie  and  critical  chieflT.  -He  decorated  hia  atudy 
al  Montaigne  with  InaortptloBa  (atUf,  by  dint  of  acoidental 
^p^^ae^fatllM^  and  roatoration  not  acoldenta],  leeible  there\  moat  of 
which  are  of  the  moot  peaalmiat  and  aoeptloir  character.  Bcde- 
ilaatia,  Eodeoiaatloua^  Hcraoa,  Looretiua,  Sextua  Empiriona,  the 
fragmenti  of  the  Greek  dramatiata  and  phUoaophere^  ate  ranaacked 
Cbt  epigranha  indicating  the  vanity  of  human  reaaon,  human  wiahea, 
human  belief^  human  uoui^ta  and  aoticQa  of  arery  kind.  In  one 
euriooa  eeaaT  Of  Indeed  it  b  to  be  called  an  eeaay),  the  "  Apologie 
de  Baymond  Bebondei'  he  haa  apparently  amnaed  himaelf  with 
oatheiing  together,  in  Iha  ihape  of  qnotatlona  aa  weU  aa  of  r»- 
flaxiooa,  allthatcanbeaaldagainatwrtaintyinMthetlcaaawellaa 
In  dogmatiea.  But  the  «neral  tenor  of  the  eeaaya  ia  in  complete 
contraat  with  thla  acepttoal  attituda,  at  leaat  in  iti  more  dedded 
form,  and  it  ia  worth  notice  that  the  motto  •*  Que  aoai-Je  t "  doee  not 
appear  on  the  title  page  tUl  after  the  writer'a  death.  The  general 
dlajiwaltion,  moreover,  manif eatod  in  theea  iiunoaa  wiltinai  la  very 
far  from  being  determinedly  Pyrrhoniat  or  deapairin^y  mianthro- 
pi&  Montaigne  ia  ikr  too  much  occupied  about  all  aorta  of  the 
minuteat  detaila  of  human  life  to  make  it  ibr  a  moment  admloBible 
that  he  regarded  that  life  ae  a  whole  but  aa  amoke  and  vapour. 
He  is  much  too  curloua  of  the  varietiea  of  belief,  and  too  keenly 
Intereeted  in  followini^  th^m  out,  to  leave  himaelf  in  peril  of  the 
ahaiga  that  all  belief  waa  to  him  a  matter  of  indiflTerenoe.  The 
riaaoa  of  the  miaapprahanalon  of  him  which  la  currant  la  due  very 


ouinly  tothe  &ot  '{hat  he  waa  eminently  a  hnmoriat  In  the  midat 
to  whom,  alnoa  hia  time,  homour  haa  been  nearly  un- 


if  a  people  i 

kaowa.    But  tharaktton  than  ^a. 


Tha  hnmoiiit^aa  a  itcog- 


niaed  genua  almoet  alwaya  paaaea  into  the  aatlriat  The  Umm 
which  naa  been  admirably  defined  aa  thlnkin£[  in  Jeat  while  feeling 
in  eameat  nAturally  throwa  itM>lf  into  oppoattlon,  though  it  may 
not  alwaya  take  the  irreconoflable  form  or  the  upnooition  of  8-«1lt 
Perhapa  the  only  actual  parallel  to  Montaigne  in  literature  to  LamK 
There  are  dlfferenoee  oetween  them,  arialng  naturally  enough 
fh>m  diffarencea  of  temperament  and  experience ;  but  both  agree 
in  their  attitude— 4ui  attitude  which  to  aoeptloal  without  being 
ne^tive,  and  hnmoriat  without  being  eatiric.  There  to  hardly  an  > 
writer  in  whom  the  human  comooj  appMn  treated  with  anch 
completeneoa  aa  it  to  in  Montaigna  Tliere  to  dtooemlble  in  hit 
eooava  no  attempt  to  nuip  out  a  complete  plan,  and  then  te  fill 
up  ita  outlinee.  But  In  the  deeultory  and  haphaaard  ikahion 
which  dtotlnguiahea  him  there  are  few  parte  of  life  on  whfch  ha 
doee  not  touch.  The  exoeptlona  are  chiefly  to  be  fouxKl  In  flie 
higher  and  more  poetieal  atraina  of  ieellng  to  which  tiie  hnmortot 
temperament  lenda  Itaelf  with  reluctance  and  diatruat^  thou^  It 
bv  no  meana  exdndea  them.  The  French  dtopodtlon,  by  a  ehaan 
wntoh  haa  never  been  auflloiently  accounted  mr,  and  of  which  tlie 
moat  accurate  examination  of  dooumenta  fafla  ftilly  to  detect  the 
reaaon,  had  become,  after  beinff  atrongly  idealUt  in  the  earlier  MIdtUe 
Agea,  abeolutely  podtive  In  the  later,  and  from  thto  podtiveneee  It 
haa  never  dnce  quite  freed  itaelt  Thto  podtiveneee  to  already  notloe- 
able  in  Babelato ;  It  becomea  more  noticeable  atlU  in  Montai^Mi  Ho 
to  alwaya  charming  but  he  to  rarely  inspiring  except  in  a  vsy  few 
paaaagea  where  the  aenaa  of  vanity  and  nothingneea  poaiiaaBi  him 
with  unuaual  atrength.  Aa  a  general  rule^  an  agreeable  groteaquo 
of  the  aflidra  of  life  (a  groteraue  whtoh  never  baea  hold  of  good 
taata  auffldently  to  be  called  burleoque)  ooouplea  him.  Thero  to  a 
kind  of  anttoimtloB  of  the  adentlito  qiirit  in  the  oaiafel  aoal  With 
which  he  piexa  up  odd  aapecta  of  mankind,  and  commenta  wpon 
them  aa  he  plaoea  them  in  hto  muaeum.  Such  a  temperament  to 
moot  pleaaantlv  ahown  when  It  to  leaat  penonaL  The  letter  te 
the  Bordeaux  torata  doea  not,  aa  haa  been  aald,  ahow  MontalgBo 
in  hto  beet  U^t^  nor  doea  another  letter  to  hto  wife,  in  wluoh 
he  oondolea  with  her  on  the  death  of  ore  of  their  children  In  n 
atrain  whkh  mnat  have  drawn  from  tny  woman  of  eendbiUty  and 
aplrit  a  torrent  of  Indignant  teara.  *  But  what  to  almoet  olfendw 
In  Immedtote  and  private  rektionahlpe  beoomee  not  only  toler- 
able but  delightftd  in  the  imperaonal  and  Irreepondbto  rdatloBahlp 
of  author  to  reader.  A  doien  generatlona  of  men  have  r^Jdtoed  In 
the  ^ntla  Irony  with  which  Montalsne  handlea  the  ludicrum  km- 
wutnt  imcuii.  In  the  quaint  felidty  of  nto  eeloetion  of  example!^  and 
In  the  real  though  aomettmea  fentaatio  wladom  of  hto  comment  oa 
hto  adectlouft 

Montaigne  did  not  reiy  long  sorYiTe  the  oompletioii  of 
hia  book.  His  sojourn  at  Pitris  for  the  ptirpose  of  getting 
it  printed  was  by  no  means  uneventful,  and  on  his  way  be 
stayed  for  some  time  at  Blois,  where  he  met  De  Tlioa.  In 
Pttfis  itself  he  had  a  more  disagreeable  ezperienoe^  being 
for  a  short  time  committed  to  the  Bastille  by  the  LsagOM^ 
as  a  kind  of  hostage,  it  is  said,  for  a  member  of  their  part> 
who  had  been  arrested  at  Rouen  by  Henry  ol  NaTarra 
But  he  was  in  no  real  danger.  He  was  well  known  to 
and  favoured  by  both  Ostherine  de'  Medici  and  the  fluiena, 
and  was  very  soon  released.  In  Paris,  too^  at  this  tima  he 
made  a  whimsical  but  pleasant  friendship.  Marie  le  Jars, 
Demoiselle  de  Ooumay,  one  of  the  most  learned  ladiea  of 
the  16th  and,  17th  centuries,  had  conceived  such  a  ' 
tion  for  the  author  of  the  JStaayt  that»  thou^  a 
young  girl  and  connected  with  many  noble  families^  aha 
travelled  to  the  capital  on  purpose  to  make  lus  aoquaint- 
ancew  He  gave  her  the  title  of  his  <<fille  d'alliaiioe* 
(adopted  daughter^  which  she  bore  proudly  for  the  rest 
of  her  long  life.  &ip  lived  far  into  the  17th  centuiy,  and 
became  a  character  and  something  of  a  kughing-stock  to 
the  new  generation;  but  her  services  to  Montaigne's  literaiy 
memory  werc^  as  wiU  be  seen,  great  Of  his  other  friends 
in  these  last  ^ears  of  his  life  the  most  important  ireiw 
£tienne  Pesqmer  and  Pierre  Charron.  The  Utter,  indeed, 
was  more  than  a  friend,  he  wss  a  disciple ;  and  Montaigne, 
just  as  he  had  constituted  Mademoiselle  de  Qoumay  his 
<'fille  d'alliance,"  bestowed  on  Charron. the  rather  curious 
compliment  of  desiring  that  he  should  take  the  arms  of  |ha 
family  of  Montaigne.  It  has  been  thought  from  these  two 
facts,  and  from  an  expression  in  one  of  the  later  essays, 
that  the  marriage  of  his  dau^ter  Ltonora  had  not  turned 
out  to  his  satiif action.  But  family  affection,  except  towaidp 
his  father,  was  l)f  no  means  Montaigne's  strongest  poiai* 
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^'oi  much  U  know-n  of  him  in  theae  later  yean,  and 
indeed,  d&tpito  the  laborious  researches  of  many  bio- 
graphers, of  whom  one,  Dr  Payen,  has  never  been  excelled 
in  persevering  devotion,  it  cannot  be  said  that  the 
amount  of  available  information  about  ^lontaigne  is  large 
at  any  time  of  his  life.  It  would  seem  that  the  essayist 
bad  returned  to  his  old  life  of  study  and  meditation 
and  working  up  his  Etayt,  No  new  ones  were  found 
after  his  death,  but  many  alterations  and  insertions.  His 
"Various  maladies  grew  Vorse ;  yet  they  were  not  the  direct 
cause  of  his  death.  He  was  attacked  with  quinsy,  which 
rapidly  brought  about  paralysis  of  the  tongue,  and  hi  died 
on  the  1 1th  of  September  1592,  under  circumstances  which, 
as  Pasquier  reports  them,  t:ompletely  disprove  any  intention, 
at  least  on  his  part^  of  displaying  anti-Christian  or  anti- 
Oatholic  leanings.  Feeling  himself  on  the  point  of  death, 
he  summoned  divers  of  his  friends  and  neighbours  to  his 
chamber,  had  mass  said  before  him,  and  endeavoured  to 
raise  himself  and  assume  a  devotional  attitude  at  the 
elevation  of  the  host,  dying  almost  immediately  afterwards. 
He  was  buried,  though  not  till  some  monUis  after  his 
death,  in  a  church  in  Bordeaux,  which  after  some  vicissi- 
tudes became  the  chapel  of  the  CoIUge.  During  the 
Revolution  the  tomb  and,  as  it  was  supposed,  the  coffin 
were  transferred  with  much  pomp  to  the  town  museum ; 
but  it  was  discovered  that  the  wrong  coffin  had  been  taken, 
and  the  whole  was  afterwards  restored  to  its  old  position. 
Montaigne's  widow  survived  him,  and  his  daughter  left  pos- 
terity which  became  merged  in  the  noble  houses  of  S^gur 
and  Lur-Saluces.  But  it  does  not  appear  that  any  male 
representative  of  the  family  survived,  and  the  chateau  is 
not  now  in  the  possession  of  any  descendant  of  it 

When  Mademoiselle  de  Gournay  heard  of  the  death  of  Kon- 
taitfne  the  andertook  with  hor  mother  a  visit  of  ceremony  aud  con- 
dolence to  the  widow,  which  had  important  results  for  literature. 
Madame  de  Montaigne  gave  her  a  copj  of  the  edition  of  )5S8, 
annotated  copiously ;  at  the  same  time,  apparently,  she  bestowed 
another  co^y,  also  annotated  by  the  author,  on  the  convent  of  the 
Fenillants  in  Bordeaux,  to  which  the  church  in  which  his  remains 
lay  was  attached.  Mademoiselle  de  Goumay  thereupon  set  to  work 
to  produce  a  new  and  final  edition  with  a  seal  ana  energy  which 
■would  have  done  credit  to  any  editor  of  any  date.  She  herself 
worked  with  her  own  copy,  inserting  the  additions,  marking  the 
alterations,  and  translating  all  the  nuotAtions.  But  when  she  had 
got  this  to  press  she  sent  the  ftroofs  to  Bordeaux,  where  a  poet  of 
some  note,  rierre  de  Brach,  revised  them  with  the  other  annotated 
copy.  The  edition  thus  produced  has  with  justice  passed  as  the 
standard  even  in  preference  to  those  which  appeared  in  the  antho^'s 
lifetime.  Unluckily,  Mademoiselle  de  Goumay's  original  does  not 
appear  to  exist,  .and  her  text  was  said,  until  the  appearance  of  MM. 
Courbet  and  Royer's  edition,  to  have  been  somewhat  wantonly 
corrupted,  especially  in  the  important  point  of  spelling.  The 
Feuiliants  copy  is  in  existence,  being  the  only  manuscript  or  partly 
manoscript  authority  for' the  text  It  was  edited  in  1803  by 
Ksdgeon,  the  disciple  of  Diderot ;  but,  according' to  later  inquiries, 
considerable  liberties  ifere  taken  with  it  The  mvt  edition  of  1580, 
with  the  various  readings  of  tvfo  others  which  appeared  during  the 
author's  lifetime,  was  reprinted  by  MM.  Deseuneris  and  Burck- 
hansen.  Hitherto  the  edition  of  Le  Clerc  (3  vola,  Paris,  1826-28) 
and  in  a  more  ooropact  form  that  of  Louandre  (4  vola,  Paris,  1854) 
have  been  the  most  useful.  The  edition,  however,  of  MM.  Oourbet 
and  Royer,  which  is  based  on  that  of  1595,  will  undoubtedly  be  the 
fltandara  ;  but,  though  the  text  is  complete  (Paris,  Lemerre,  1878- 
1877),  the  fifth  volum^  containing  the  biograpnyfand  all  the  editorial 
apparatus,  has  unluckily  yet  (1883)  to  make  its  appearance.  The 
editions  of  Montaigne  in  France  and  elsewhere,  and  the  works  upon 
him  during  the  past  three  centuries,  are  innumerabla  His  influence 
upon  his  successors  has  already  been  hinted  at,  and  cannot  here 
be  traced  in  detail  In  one  case,  however, — that  of  Pascal— it  is  of 
sufficient  importance  to  deserve  mention.  Pascal,  who  has  left  % 
special  discourse  on  Montaigne,  was  evidently  profoundly  influenced 
br  him,  and  the  attitude  towards  his  teacher  is  an  interesting  one. 
llie  sceptical  method  of  the  essayist  is  at  once  tempting  and  twrible 
to  him.  He  accepts  it  in  so  far  as  it  demolishes  the  daimi  of 
human  reason  and  heathen  phQoeophy,  but  evidently  dreads  it  in 
■o  fSsr  as  it  is  sueoeptiblo  of  being  turned  against  religion  itself.  In 
England  Montaigne  was  early  popular.  It  was  lonff  supposed  that 
the  autograph  of  -Shakespeare  ui  a  copy  of  Flono's  translation 
ebowed  his  study  of  the  E$Mfi,    The  autograph  has  been  disputed, 
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but  dirers  passsffes,  and 'especially  one  in  Thi  TetnpeH,  show  that 
at  first  or  second  hand  the  poet  was  acquainted  with  the  essayist 
Towards  the  latter  end  of  the  17th  century,  Cotton,  the  friend  of 
Isaac  >\  alton,  executed  a  complete  translation,  which,  though  not 
extraordinarily  faithful,  possesses  a  good  deal  of  rough  vigour.  It 
has  been  frequenUy  reprinted  with  additions  and  alterations.  The 
most  noteworthy  critical  handling  of  tho  subject  in  English  is 
unquestionably  Kmerson's  in  Rcprtaentativt  J/*».  (G.  SA.) 

MONTALEMBERT,  Charles  Forbes  de  (1&10-1870), 
historian,  ^-as  bom  on  29th  May  1810.  The  family  was 
A  very  ancient  one,  belonging  to  Poitou,  or  rather  \A 
Ahgoumois.  Direct  descent  b  said  to  be  provable  to  the 
13th  century,  And  charters  and  other  documents  carry  the 
history  of  the  house  two  centuries  further  back.  For  some 
generations  before  the  historian  the  family  had  been  dis- 
tinguished, not  merely  in  the  army,  but  for  scientific  attain- 
ments. Montalembert's  father,  Rene,  emigrated,  fought 
under  Cond^  and  subsequently  served  in  the  English 
army.  He  married  a  Miss  Forbes,  and  his  eldest  son 
Charles  was  bom  at  London.  At  the  Restoration  Ren6 
de  Montalembert  returned  to  France,  was  raised  to  the 
peerage  in  1819,  and*  became  ambassador  to  Sweden  (where 
Charles  received  much  of  his  education)  in  1826.  He  died 
a  year  after  the  overthrow  of  the  legitimate  monarchy. 
Charles  de  Montalembert  was  too  young  to  take  his  seat 
as  a  peer  (twenty-five  being  the  necessary  age),  but  he 
retained  other  rights ;  and  this,  combined  with  his  literary 
and  intellectual  activity,  made  him  a  person  of  some 
importance.  He  had  eagerly  entered  into  the  somewhat 
undefined  plans  of  Lamennais  and  Laoordaire  for  the 
establishment  of  a  school  of  Liberal  Catholicism,  and  he 
co-operated  with  them,  both  in  the  Avenir  (see  Lamsm- 
XAXs,  vol  ziv.  pp.  239,  240)  and  in  the  practical  endeavour, 
which  absorbed  some  of  the  best  energies  of  France  at  the 
time,  to  break  through  the  trammels  of  the  system  of  state 
education.  This  latter  scheme  first  brought  Montalembert 
into  notice,  as  he  was  formally  charged  with  unlicensed 
teaching.  He  claimed  the  right  of  tnal  by  his  peera^  and 
made  a  notable  defence^  of  course  with  a  deliberate  intention 
of  protest.  His  next  most  remarkable  act  was  his  partlcipa^ 
tion  in  the  famous  pilgrimage  to  Rome  of  his  two  friends^ 
This  step,  as  -is  well  known,  proved  useless  to  mitigate  the 
measures  which  private  intrigues,  and  perhctps  a  not  alto- 
gether injudicious  instipct,  prompted  the  Roman  curia  to 
take  against  the  Avenir  and  the  doctrines  of  its  promoters^ 
Montalembert,  however,  submitted  dutifully  to  the  ency- 
clical of  June  1835,  and  only  devoted  himself  more 
assiduously  to  the  work  on  which  he  was  engaged,  the 
Life  of  St  Elixaheth  of  Hungary,  This  appeared  in  1836. 
It  displayed  Montalembert's  constant  literary  characteristics, 
and,  though  inferior  to  Lei  Moinet  (f  Occident  in  research 
and  labour,  is  perhaps  superior  to  it  as  a  work  of  art. 
The  famous  speech  by  which  Montalembert  is  best  known, 
— "  Kous  sommes  les  ^  des  crois^  et  jamais  nous  ne  re- 
culerons  devant  les  fib  de  Voltaire",  expresses,  or  at  least 
indicates,  his  attitude  not  insufficiently.  He  was  an  ardent 
student  of  the  Middle  Ages,  but  his  medieval  enthusiasm 
was  strongly  tinctured  with  religious  sentiment,  and  at  the 
same  time  by  no  means  connected  with  any  affection  for 
despotism.  Montalembert  still  dung' to  hia  early  liberalism, 
and  he  made  himself  conspicuous  during  the  reign  of  Ix>uia 
Philippe  by  his  protests  against  the  restrictions  impoeed 
on  the  liberty  of  the  press,  besides  struggling  for  freedom 
in  national  education.  The  party  which  he  represented, 
or  rather  which  he  strove  to  found,  was  by  no  means  wholly 
Legitimist  at  heart,  and  at  the  downfall  of  Louis  Philippe 
Montalembert  had  no  difficulty  in  accepting  the  republic 
and  taking,  when  elected,  a  seat  in  tiie  assembly.  He 
bad  not  a  little  to  do  with  the  support  given  by  France  to 
the  pope.  As  he  had  Accepted  the  republic,  he  was  not 
disinclined  to  accept  the  empirej  but  the  measures  which 
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followed  the  t&up  ^Hat  cKsgiuted  Jum,  thoo^  ha  aftfll  tat 
in  the  chamber.  A  defeat,  in  1857  put  an  end  to  his 
parliamentary  appearances.  He  was  still,  however,  recog- 
nised as  one  of  the  most  formidable  of  the  moderate 
opponents  of  the  empire^  and  he  was  repeatedly  prosecuted 
for  anti-imperialist  letters  and  pamphlets.  In  the  ten 
years  between  1840  tod  1850  he  had  written  littie  but 
political  pamphlets,  but  after  ""the  establishment  of  the 
empire^  and  especially  after  he  lost  his  seat  in  the  chamber, 
he  became  more  prominent  as  an  author.  Even  before 
this  he  had  produced  a  volume  on  the  Avenir  Politique  de 
PAngUUrre  (1855),  and  another  on  Pi4  /X  et  Lord  Palmer- 
iton  (1856)^  besides  numerous  articles  and  pamphlets,  the 
chief  of  which  were  perhaps  Une  Nation  [Poland]  m  Deuil, 
and  rJiffliie  Libre  done  VJ^tat  Libre, 

His  great  work,  the  fruit  of  many  years'  labour,  did  not 
appear  till  he  was  fifty  ygars  old,  and  ten  years  before  his 
death,  which  occurred  before  its  completion.  Lee  Moinee 
tPOeeidetU  dtpme  St  BinoU  jwqu^h  Si  Bernard  has  some 
of  the  peculiar  drawbacks  which  have  characterised  almost 
all  lustoiical  work  of  any  literary  pretensions  during  the 
present  genezation.  It  is  planned  on  too  large  a  scale, 
and  executed  with  too  much  regard  to  profusion  of  pictur- 
esque detail  and  abundance  of  fluent  argument  on  points 
which  the  writer  has  at  heart  Its  best  passages  are  inferior 
to  the  best  of  a  younger  writer  of  very  different  opinions 
though  not  diMiTnilar  style  and  temperament — M.  Ernest 
Renan ;  but  it  is  a  work  of  great  interest  and  value. 

Montalembert,  who  had  married  Mademoiselle  de  Merode, 
sister  of  one  of  Pius  IX. 's  ministers,  but  who  had  no  male 
oflbpring^  died  in  March  1870,  the  year  so  fatal  to  France. 
His  health  had  long  been  very  bad,  and  wad  understood 
to  have  suffered  from  the  chagrins  attending  his  exclusion 
from  political  life  and  the  defeat  of  most  of  his  plans. 
Since  his  death  his  works  have  appeared  in  a  complete 
edition.  They  have,  regarded  from  the  literary  point  of 
view,  many  of  the  faults  of  their  time.  A  voluminous  and 
vigorous  writer,  Montalembert  was  more  of  a  journalist,  a 
pamphleteer,  and  an  orator  than  of  a  man  of  letters  properly 
BO  called.  His  talents  were  diffused  rather  than  concen- 
trated, and  they  were  much  occupied  on  merely  ephemeral 
topics.  But  of  picturesque  eloquence  in  a  fluent  and  rather 
facile  kind  he  was  no  inconsiderable  representative. 

MONTALVAN,  Jxtak  Pmtz  db  (1602-1638),  Spanish 
dramatist  and -writer  of  fiction,  was  the  son  of  the  king's 
bookseUer,  and  was  bom  at  Madrid  in  1602.  At  the  early 
age  of  seventeen  he  became  a  licentiate  in  theology,  and  in 
1626,  after  entering  the  priesthood,  he  received  a  notarial 
B^pomtment  in  connexion  with  the  Inquisition.  His 
overtasked  brain  succumbed  under  the  numerous  literary 
labours  he  imposed  on  it^  and  he  died  when  only  thirty- 
oix  years  old  (25th  June  1638). 

In  1624  he  published  eight  proae  tales  (Sueeaoey  prodigioe  en 
amor,  en  echo  nopeUu  ^emplarea)^  one  of  which,  "The  Diflastroos 
FHendehip,**  has  beea  characterized  by  Ticknor  as  one  of  the  beet 
in  the  language.  This,  as  well  as  a  sabaequent  rolame  of  stories 
{Para  todoe:  Sximploe  maralee,  kumanoe  y  divinoe,  1683),  was  fre- 
quently reprinted.  HIb  last  prose  writing  was  a  popular  panegTric 
on  his  lately  deceased  Mend  and  master  Lope  de  Vega  {Famapde- 
iufM  de  Lope  de  Ve^a,  1688),  whom  he  almost  riyalled  in  dramatic 
prodactivenesi^  and  whose  conventional  manner,  flimsineas  in  con- 
itmction,  and  carelessness  in  execution  he  too  doeely  followed. 
The  first  volume  of  his  collected  Comediae  appeared  in  1688,  the 
leoond  in  1630.  On  the  Spanish  stage  thev  ware  in  great  request, 
and  Hontalvan's  repute  led  infuior  writers  in  some  cases  to  borrow 
his  name.  His  dramas  are  distinctly  superior  to  his  "  Autos  sacra- 
mentales,"  but  even  of  the  former  the  tragedy  Loe  JmawUe  de 
Teruel  is  the  only  one  that  has  enjoyed  permanent  popularity. 
Bee  Ticknor,  HieL  (tf  Span.  LU,,  vol  ii  (1868). 

MONTANA,  one  of  the  north-western  Territories  of 
the  United  States,  is  limited  on  the  N.  by  British  Columbia, 
on  the  E.  by  Dakota,  on  the  B,  by  Wyoming  and  Idaho, 
and  on  the  W.  by  Idaho.    Its  boundaries,  as  establiahad 


by  statute,  are  as  follows :— on  the  N.,  the  4dtlt  pamlleli 
on  the  K,  the  27ih  meridian  west  of  Washington,  or  tbe 
104th  west  of  Greenwich ;  on  the  a  and  W.  the  booa- 
dary  follows  the  45th  parallel  from  the  27th  meridian  w«rt 
to  the  34th  meridian  west^  then  turns  south  along  the 
latter  meridian  to  its  point  of  intersection  with  the  conti- 
nental watershed,  thence  iJong  the  crest-line  of  this  water- 
shed westward  and  north-westward  until  it  reaches  the 
Bitter-root  Mountains;  it  then  follows  the  crest  of  this 
range  north-westward  to  the  point  where  it  is  crossed  by 
the  39th  meridian  west»  which  it  follows  north  to  the  line  of 
British  Columbia.  The  total  area  Ib  about  146,080  square 
miles — an  approximate  estimate,  as  the  boundary  along  tho 
continental  watershed  and  the  Bitter-root  Mountains  luus 
not  been  exactly  surveyed.  The  average  elevation  above 
sei^level  has  been  estimated  at  3900  feet 

Topographically,  Montana  may  be  separated  into  two 
great  divisions — that  of  the  plains  comprising  the  eastern 
two-thirds,  and  that  of  the  mountains  comprising  the 
western  portion.  The  former,  a  monotonous  rolling  ex- 
panse, broken  only  by  the  beds  of  the  few  streams  wfaidi 
traverse  it^  and  by  a  few  small  groups  of  hills,  extends  over 
nine  degrees  of  longitude  in  a  gentle  uniform  slope,  rising 
from  2000  feet  above  the  sea  at  the  eastern  boundary  to 
4000  at  the  base  of  the  Rocky  Mountains.  Except  ^long  the 
streams  and  upon  the  scattered  groups  of  hills^  this  section 
is  entirely  devoid  of  forest-growth  of  any  kind.  Vegetation 
is  limited  to  the  bunch  grasses,  artemisia,  and  cacti  Hie 
grasses  are  the  most  abundant  and  luxuriant  near  the 
mountains,  where  the  rainfall  is  greatest  The  mountain 
section,  comprising  the  western  third  of  the  Territory,  is 
composed,  in  general  terms,  of  a  succession  of  ranges  and 
valleys  running  very  uniformly  somewhat  in  a  north-weet 
and  south-east  direction.  The  mountains  vary  in  height 
from-.  8000  to  10,000,  even  in  isolated  cases  reaching 
11,000  feet,  with  mountain-passes  6000.  to  8000  feet  above 
the  sea.  Towards  iihe  north  the  ranges  become  almost 
continuous,  forcing  the  streams  into  long  and  drcuitom 
courses  in  order  to  disentangle  themselves  from  the  maae 
of  mountains,  While,  on  the  other  hand,  the  ranges  of  the 
south-western  part  of  the  Territory  are  much  broken,  affbixi- 
ing  numerous  low  passes  and  watar-gaps. 
.  In  the  mountainous  part  of  the  Territory  are  the  head- 
waters  of  the  Missouri  (Atlantic  basin)  and  Clark's  Fork  ol 
the  Columbia  ^Pacific  basing.  The  former  rises  in  the 
south-west  of  tne  territory  m  three  large  branches,  the 
Jefferson,  Madison,  and  Gallatin,  which  meet  at  the  foot 
of  the  Gallatin  valley  at  a  point  known  as  the  "Three 
Forks  of  the  Miseouri."  'Hero  (he  Missouri  is  a  good-sised 
stream,  fordable  with  difficulty  even  when  the  current  ia 
lowest  From  this  point  to  ito  mouth  navigation  is  pos- 
sible when  the  stream  is  not  below  ita  mean  height;  it 
is  interrupted  only  at  the  Great  Falls  of  the  Missouri,  neer 
Fort  Benton,  above  which,  however,  it  is  practically  littie 
used  for  navigation.  Ita  other  principal  tributaries  in  its 
upper  course  are  the  Sun,  Teton,  Marias,  Musselshell,  and 
MUk  rivers,  all  of  which  vary  much  in  size  with  the  season, 
— ^the  last  two  being  nearly  or  quite  dry  near  their  mouths 
in  the  fall  of  the  year.  The  Yellowstone,  one  of  the  most 
important  tributaries  of  the  Missouri,  has  nearly  all  Ha 
course  in  Montana,  and  is  navigable  for  small  steamen  ee 
far  as  the  Crow  Agency,  except  when,  the  water  is  low 
Clark's  Fork  of  the  Columbia  is  formed  by  the  junction  of 
the  Flathead  and  the  Missoula  or  Hellgate  river.  The 
former  rises  in  the  mountains  of  British  Columbia  and 
flows  nearly  south  through  FUthead  Lake  to  ito  point  of 
junction  with  the  Missoula.  The  ktter  rises  opposite  the 
Jefferson  river  and  flows  north-westward,  xeoeivuur  on  ita 
way  several  large  aflluenta.  Below  the  point  of  junction 
of  these  stnams,  dark's  Fork  flows  north-west  sIotJ^S^ 
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ImumoI  the  BittaMoot  M<nmtam8  into  Idaho.  Tliia  stream 
IS  Tccy  rapid,  and  is  not  navigable.  Its  course,  as  well  as 
thoM  of  most  of  its  tributaries,  passes  tbrough  narrow 
TsJleys^  the  surrounding  country  being  well  watered  and 
ooTsred  with  dense  forests  of  CorUfera. 

CMofV, — ^Most  of  the  monntain  trea  belongs  to  the  Eosoio  and 
Silurian  formationa.  Along  the  base  of  the  moo^taina  is  a  Triaaaio 
belt  of  TariaUe  width.  Soccoeding  t^ia  ia  a  broad  area  of  nearly 
horixontd  Gretaoeooa  beds,  followed  by  the  Tertiafy  formation, 
which  eoren  nearly  one-third  of  the  Territoiy.  Theee  reoent  for- 
mationa are  intemiptod  here  and  there  by  rokanic  upheaTala. 

CUmote,— The  cumate  of  Montana  differs  almost  aa  greatly  in 
different  parte  df  the  Territory  as  that  of  California.  In  the  north- 
west it  resembles  that  of  the  Padfio  coast  The  westerly  winda 
blowing  off  the  Psoiflo  do  not  meet  withaa  formidable  a  barrier  aa 
fitfther  soath,  sad  ooaseqnently  are  not  chilled,  or  deprired  of  eo 
large  a  proportion  of  their  moiatorei  Tiie  resolt  ia  that  the  north- 
weataan  portion  of  llontana  eigoyeamild  temperatore  andarainfidl 
snlBdont  flw  the  needs  of  agricoltore.  The  Talleye  of  the  Kootenai, 
Tlathead,  MiiAoiils.  and  Bitter^root  can  be  coltiTsted  without  irriga- 


tion with  little  danger  of  loes  ftom  drought  Farther  east  and  eoutii 
the  rainfall  decreaeea.  In  the  valley*  of  the  upper  ^lieeoun,  the 
Jeffereon,  Madiion,  Gallatin,  and  the  upper  Yellowatone  irrigation 
ia  ahnoat  ererywhere  required,  aa  well  aa  over  the  broad  extent  of 
the  plaina.  Orer  most  of  the  Territory  the  rainfall  ran^  from  10 
to  16  inches  annually ;  in  the^orth-weetem  comer  it  riaea  to  25. 

The  general  temperature  ia  oomparatiTely-mild  for  the  latitude, 
the  elevation  above  the  sea  being  decidedly  less  than  that  of  the 
average  of  the  Rocky  Mountain  region.  The  mean  annual  temper- 
ature rangea  fh>m  40*  to  60*  Fahr.,  but  £ho  variationa  are  very  great 
and  violent  Frosts  and  snowstorms  are  poeaible  during  every 
month  of  the  year,  eo  that  agrienltpe  and  atock-rainng  aremore 
or  less  haxardous.     ^ '       "^*       ^  — ^- 


On  the  other  hand,  tho  ordinair  extremee  of 

^ture  are  not  so  great  sain  more  arid  portions  of  the  country. 

~"        "the  Territory,  as  everywhere  elae  in  the 


temperato 

Ibreite.— Throughout  ^    

Cordilleran  region,  forests  follow  rainfalL  The  plains  are  treeleee  ,• 
the  mountain  valleys  about  the  heada  of  the  Miaeouri  are  clothed 
only  with  grass  ana  artonisia,  many  localities  extending  to  a  con* 
siderable  hdght  up  the  mountains,  which  are  themselvee  timbered, 
though  not  heavily.  In  the  north-western  part,  rou^Uy  defined 
aa  the  drainage  area  of  Clark'a  Fork,  where  the  rainfall  la  lomewhaA 
greatec  the  forests  become  of  importance.  The  monntaina  are  foreit. 


Sketch  Map  of  McotaHa  Tnritory. 


«Iad  firam  summit  to  bsss ;  and  the  narrower  valleys  |m  also  covered. 
iHiile  the  timber  is  of  Isrger  lize  and  of  much  greater  commercial 
ralue  thui  elsewhere  in  theTerritory, — ^the  valuaUe  timber  consisting 
entirely  of  the  various  species  of  Coni/trmf  pine,i  fir,  cedar,  Ito.  Of  the 
broad-Isaved  spedee,  willow,  aspen,  and  cotton-wood  are  abundant 

Tatma. — The  native  fauna  is  not  sharply  distinguished  f^m 
that  of  neighbouring  States  and  Territoriea.  .  The  higher  latitude 
la,  however,  indicated  by  the  relatively  greater  abundrace  of  speciee 
favouring  a  colder  climate.  The  moose  and  the  Rocky  Mountain 
goat,  though  by  no  means  abundant,  still  frequent  ehoeen  haunta 
m  the  mountains, — ^the  former  in  the  cool  marshy  valleys,  the  latter 
upon  the  most  rugged  inaooeasible  elerationa.  The  Vsck-tailed 
and  mule  deer,  the  antelope,  elk,  and  mountain  sheep  are  abundant, 
tfnd  the  bison  still  ranges  the  plains,  though  in  sadly  reduced 
fipmberc  Among  Camivorm,  the  olack  and  griasly  bears,  monntain 
lies,  lynx,  wild  cat,  and  several  species  of  wolree  are  still  plentiful. 

AgrieuUur§  and  Industry. — ^Agriculture  is  dependent  in  most 
porta  of  Montana  upon  the  sui>ply  of  watav  furnished  by  the 
rcreeans.  Owing  to  this  fact  it  is  probable  that  not  more  than 
B  per  cent  of  the  total  area  of  the  Territory  can  ever,  eren  under 


no  most  economical  distribution  of  the  water-sujpplT,  be  brought 
In  the  drains^  area  of  Clark's  *" 


^Dder  onltiTstion. 


Fork  are 


several  fine  valleys  contsiaing  s  considerable  extant  of  sraUs 
land^sueh  ss  thoss  of  the  lOssoula,  Bitter^root,  Deer  Lodge,  Jocko, 
and  Flathead.  Upon  the  head-waters  of  ths  Missouri  is  sJso  a  large 
extent  of  arable  land.  The  valleys  of  the  Jefferson  and  Madison  also 
deeerve  mention.  Along  the  eastern  bass  of  the  mountains,  near 
the  head-waters  of  the  ^n,  Teton,  and  Marias  rivers,  are  consider- 
able areas  susceptible  of  irrigation.  Below  the  Forks  the  Missouri 
flows  fbr  76  mUes  through  a  broad  valley,  much  of  which  can  be  irri- 

Sted  ;  below  Fort  Benton,  however,  tiie  blufb  become  higher  and 
Me  in  on  the  river.  The  Yellowstone,  also,  after  leaving  the  moun- 
tains, flows  throurii  a  similar  kind  of  valley,  which  extenda  with  a 
few  minor  breaks  oown  to  the  point  where  the  river  turns  fhmi  an  east 
to  a  north-east  course,  when  it  enters  a  country  of  mawmiMt  Urrttf 
which,  except  aa  a  mausoleum  of  fbeail  remains,  is  utterly  valueless. 
Owing  to  the  comparatively  isolated  position  of  the  Territory, 
agricultural  pursuits  have  been  limited  by  the  demanda  of  home 
consumption.  The  census  of  1880  reported  the  area  in  farma  to  ooo- 
aist  of  406,688  acrea,  with  an  average  of  267  acrea  to  each  fkrm.  The 
whole  is  leas  than  one-half  per  cent  of  the  entire  area  of  the  Tsni- 
tory.  The  improved  land  is  reported  as  amounting  io  96S;611 
acrea.  The  following  are  the  amounts  of  the  principal  agricnltarsl 
products  :—wheaty  460,688  bufhsls;  maise^  6689  boshsls;  otli^ 
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900.015  buahAls  f  Urie/,  S0.97O  bdaheU ;  lunr,  63,047  tent ;  vool, 
095, 484  pounds ;— value  of  all  farm  prodncts,  $2, 024, 928.  The  lire- 
•tock  interest  is  large,  and  is  increaftng  rapidly.  The  sreat  extent 
of  posturt  afforded  by  the  plains  and  tne  broad  Talleys  of  the 
mountains  would  seem  toj>romise  an  almost  unlimited  extension 
of  this  industry  in  the  future.  Both  cattle  and  sheep  owners, 
howerer,  labour  under  disadvantages  as  compared  with  tne  owners 
farther  south.  The  lower,  temperature  and  heavier  snows,  and 
particularly  the  danger  of  great  extremes  of  temperature,  reauire 
that  proviuon  of  shelter  and  food  be  made  for  a  part  or  all  of  the 
winter  season,  otherwise  the  ranch'eman  runs  the  risk  of  occasional 
terere  losses.  The  censtis  of  1880  furnishes  the  folloiting  statistics 
of  live-stock : — horses,  35,114  ;  mules  and  asses,  858  ;  working  oxen, 
936  ;  milch  cows,  11,808  ;  other  cattle,  160,143  ;  sheep,^  184,277  ; 
twine,  10,278  ;-^total  value  of  live-stock,  $5,151,554. 

In  mineral  production  Montana  has  never  taken  a  leading  place, 
although  in  the  <nrly  days  some  of  the  placer  ground  yielded  well. 
The  rich  placers,  of  Little  Prickly  Pear,  Bannack,  and  Alder  Gulch 
were  quickly  exhausted.  The  produce  of  the  latter  has  been  reported 
variously  at  from  $25,000,000  to  $40,000,000,  the  greater  part  of 
which  was  extracted  in  a  few  months.  In  the  year  1870-80 
$1,805,767  worth  of  sold  and  $2,005,068  of  silver  were  extracted, 
•bout  three  fourths  m>m  deep  mines  and  one-fourth  from  placers. 
For  the  year  1882  the  total  mineral  production  is  reported  at 
^,004,000,  of  which  about  $1,000,000  was  for  copper  ancl  lead. 

FopulcUion. — Owing  largely  to  its  remote  position  the  population 
as  well  as  the  material  prosperity  of  Montana  nave  had  a  slow  growth 
in  comparison  with  other  more  favoured  portions  of  the  west  The 
population  in  1880,  as  reported  by  the  census,  was  39,159  (28,177 
males,  and  10,982  females),— an  increase  of  90*1  per  cent  over  that  in 
1870.  There  were  27,638  natives,  and  11,521  of  foreign  birth,  while 
35,385  were  whites,  346  negroes  or  of  mixed  negro  bloo{  1765  Chinese, 
and  1.663  citizen  Indians.  By  iisr  the  greater  portion  of  the  popula- 
tion is  found  in  the  western  haul  upon  the  head-waters  of  the  Missouri 
and  Clark's  Fork.  The  eastern  half  is  as  yet  but  veiy  sparsel  v  settled, 
and  probably  it.will  never  sustain  more  than  a  small  population. 

The  Territory  is  'divided  into  eleven  counties,  which,*  with  their 
population  in  1880,  were  the  following:  —  Beaverhead,'  2712; 
Choteau,  8058 ;  Custer,  2510 ;  Dawson,  180 ;  Deer  Lodge,  8876 ; 
Gallatin,  3648  ;  Jefferson.  2464  ;  Lewis  and  Clark,  6521 ;  Madison, 
8915 ;  Meagher,  2743 ;  Missoula,  2537.  The  principal  settlements 
are— Helena,  the  capital  (3624) ;  Butte,  a  mininff  town  (3363) ; 
and  Bozeman,  in  the  Gallatin'  valley  upon  the  Northern  Pacific 
Railway,  which  in  1880  had  a  population  of  894  and  has  probably 
double  thai  number  at  present  (1883). 

The  total  number  or  Indians  in  Montana  is  estimated  by  the 
Indian  office  at  19,764.  These  are  nominally  congregated  at  five 
agencies,  although  in  reality  they  roam  over  the  entire  Territory. 
Tney  are  of  various  tribes,  the  principal  of  which  are  the  Sioux, 
trow,  Blackfoot,  Groe  Ventre,  Assinaboine,  and  Pend'  d'Oreille. 
fheir  reservations  cover  more  than  one-third  9f  the  Territuiy. 

Oovernmmt  and  ^nanec— The  government  of  Montana  is  similar 
to  that  of  the  other  Territories.  Tne  goremor,  secretary,  chief  jus- 
tice, and  two  associate  justices  are  appointed  by  the  president  of  the 
United  States.  The  treasurer,  auditor,  and  superintendent  of  public 
instruction  are  elected  by  the  people  of  the  Territory,  as  are  also  the 
members  of  the  two  houses  oi  the  legislature.  Montana  is  repre- 
ssnted  in  Congress  by  a  delegate,  also  elective,  who  has  liberty  to 
take  part  in  debate  but  has  no  vote.  The  Territorial  debt  at  the 
close  of  1881  was  but  $70,000.  The  amount  raised  by  Territorial 
taxation  was  $93,211. 

Hidory, — ^The  Montana  country  was  ori^nally  acquired  by  the 
United  Stateatinder  the  Louisiana  purchase.  It  became  successively 
a  part  of  Louisiana  Territory,  of  If  iuouri  Territory,  of  Nebraska 
Territory,  and  of  DiJcota.  On  26th  May  1864  it  was  organized 
under  a  Territorial  government  of  its  own,  trith  practically  its  present 
boundaries.  The  exploration  of  this  region  commenced  with  the 
celebvted  expedition  of  Lewis  and  Clark  in  1803-1806.  Between 
1850  and  1855  it  was  traversed  and'mapped  by  a  number  of  exploring 
parties,  having  in  view  the  selection  of  trans-continental  lailroaa 
routesL  Since  then  numberless  expeditions  hav*  examined  it,  and 
some  systematic  topographic  work  has  been  acne  under  different 
branches  of  the  United  States  Government  The  first  settlers 
entered  the  Territory  in  1861,  discovered  placer  ^Id  on  Little 
Prickly  Pear  Creek,  and  shortly  after  built  the  city  of  Helena. 
Later,  the  placers  at  Bannack  were  discovered,  and  a  small  *'  rush  " 
to  the  Territory  commenced.  In  1863  the  rich  placers  at  Alder 
Gulch  were  brought  to  tiew,  and  miners  and  adventurers  swarmed 
in  from  all  parts.  Then  it  was  that  the  early  social  history  of  Cali- 
fornia was  repeated  on  a  smaller  scale  in  MonUna.  The  lawless 
elements  assumed  control,  and  for  many  months  neither  life  nor 
property  was  safe.  Indeed,  for  a  time  the  community  was  in  a 
state  or  blockade ;  no  one  with  money  in  his  poasession  could  get 
out  of  the  Territory.  Finally,  the  citizens  organized  a  *♦  Vigilance 
Committee"  for  sel^preservation,  took  the  offensive,  and  after  a 
short  sharp  struggle  rid  the  oommnuity  of  its  disturbing  elements.' 
After  the  exhaustion  of  the  placera,  the  population  decrsasod.  owing 


to  the  migration  of  fhe  Hotting  mining  elan ;  but  their  place  wast 
taken  by  more  permanent  settlers.  (H.  G*.) ' 

MONTAKISM  is  a  somewhat  misleading  name  for  the 
movement  in  the  2d  century  which,  along  with  Gnoa- 
ticism,  occupied  the  most  critical  i>eriod  in  the  history  of 
the  early  church.  It  was  the  overthrow  of  Gnosticism  and 
Montanism  that  made  the  "  Catholic  "  church.  "  The  credit 
of  first  discerning  the  true  significance  of  the  Iklontanistie 
movement  belongs  to  Ritschl.^ 

In  this  article  an  account  will  be  given  of  the  genera] 
significance  of  Montanism  in  relation  to  the  history  of  the 
church  in  the  2d  century,  followed  by  a  sketch  of  its  origin, 
development,  and  decline. 

1.  FropA  the  middle  of  tne  2d  century  a  change  b^gan 
to  take  place  in  the  r^utward  circumstances  of  Christianity. 
The    Christian    faith  had  hitherto  been  maintained   in 
a  few  small  congregations  scattered  over  the  Roman  em- 
pire.    These  congregations  were  provided  with  only  the 
most  indispensable  constitutional   forms,,  neither  stricter 
nor  more   numerous   than  were  required  by  a  religious 
bond  resting  on  supernatural  expectations,  strict  discipline^ 
and  brotherly  love  (''Corpus  sumus  de  conscientia  re- 
ligionis,  de  unitate  disciplinse,  de  spei  fcsdere").     This 
state  of  things  passed  away.     The  churches  soon  found 
numbers  within  their  pale  wha  stood  in  need  of  super- 
vision, instruction,  and  regular  control     The  enthusiasm 
for  a  life  of   holiness  and  separation  from  the  world, 
the  eager  outlook   for  the  end  of  the  world,  the  glad 
surrender  to  the  gospel  message,   were  no   longer  the 
influences  by  which  ail  minds  were  swayed.     In  many 
cases  sober  convictions  or  submissive  assent  supplied  the 
want  of  spontantous  enthusiasm.     There  were  many  who 
did  not  hecotrUy  but  who  vere,  and  therefore  remained. 
Christians, — ^too.  powerfully  attrlicted  by  Christianity  to 
abandon   it>   and  yet  not  powerfully  enough   to   have 
adopted  it  for  themselves.     Then,  in  addition  to  this, 
sociid  dbtinctions  asserted  themselves  amongst  the  breth- 
ren.    Christians  were  already  found  in  all 'ranks  and 
oocnpations — ^in  the  imperial  palace,  among  the  oflficials^ 
in  the  abodes  of  labour  and  the  haUs  of  learning,  amongst 
slaves  and  freemen.     Were  all  these  to  be  left  in  their 
callings  1    Should  the  church  take  the  decisive  step  into 
the  world,  consent  to  its  arrangements,  conform  to  its 
I  customs,  acknowledge  as  far  as  possible  its  authorities, 
and  satisfy  its  requirements !    Or  ought  she,  on  the  other 
hand,  to  remain,  as  she  had  been  at  first,  a  society  of 
religious  devotees,  separated  and  shut  out  from  the  world 
by  a  rigorous  discipUne  and  working  on  it  only  through 
a  direct  propaganda!    This  was  the  dilemma  that  the 
church  had  to  face  in  the  second  half  of  the  2d  century : 
either  she  must  commence  a  world-wide  mission  in  the 
comprehensive  sense  by  an  effective  entrance  into  Roman 
society — renouncing,  of  course,  her  original  peculiarities  and 
exdusiveness;  or,  retaining  these  peculiarities  and  clinging 
to  the  old  modes  of  life,  she  must  remain  a  small  insigni- 
ficant sect,  barely  intelligible  to  one  man  in  a  thousand, 
and  utterly  incapable-  of  saving  and  educating  nations. 
That  this  was  the  question  at  issue  ought  to  be  obvious 
enough  to  us  now,  although  it  pould  not  be  clearly  per- 
ceived at  the  time.     It  was  natural  that  warning  voices 
should    then    be  raised   in    the    church  against  secular 
tendencies,  that  the  well-known  counsels  about  the  imita- 
tion of  Christ  should  be  held  up  in  their  literal  strictness 
before  worldly  Christians,  that  demands  should  be  made  for 
a  restoration  of  the  old  discipline  and  -severity,  and  for  a 
return  «to  apostolic  simplicity  and  purity.    The  church  ai  a 
whole,  however,  under  pressure  of  circumstances  rather  than 
by  a  spontaneous  impulse,^  decided  otherwise.     She  marched 
ihrotigh  the  open  door  into  the  Roman  state,  and  settled 
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down  thero  for  a  long  eftreer  of  actiTitj,  to  Chrittianin  the 
state  along  all  ita  thoron^ares  by  imparting  to  it  the  word 
of  the  ^[oapel,  but  at  the  same  time  leering  it  eyerything  ez- 
eept  ita  goda.  On  the  other  hand,  ahe  f  nridahed  henelf  with 
eTeiything  of  Talue  that  could  be  taken  over  from  the  world 
without  oveistraining  the  elaatie  atructure  of  the  organiA- 
tion  which  ahe  now  adopted.  With  the  aid  of  ita  philoaophy 
ahe^ereated  her  new  CSuiatian  theology;  ita  polity  fumiahed 
her  with  the  moat  exact  oonatitutional  forma ;  ita  juria- 
prudenoe^  ita  trade  and  commerce,  ita  art  and  induatry, 
were  all  taken  into  her  aervice :  and  ahe  oontriTed  to  borrow 
some  hinta  even  from  ita  reli^oua  worahip.  Thua  we  find 
the  church  in  the  3d  century  endowed  with  all  the  reaourcea 
which  the  atate  and  ita  culture  had  to  offer,  entering  into 
all  the  relationahipe  of  life,  and  ready  for  any  compromiae 
which  did  not  affect  the  confeadon  of  her  laitL  With 
thia  equipment  ahe  undertook,  and  carried  through,  awoild- 
misaion  on  a  grand  scale.  But  what  of  thoee  belieyera  of 
the  old  achool  who  proteated  in  the  name  of  the  gospel 
againat  thia  aeoular  church,  and  who  wiahed  to  gather 
together  a  people  prepared  for  their  Qod  regardleaa  alike 
of  numbera  and  droumatanoea  t  Why,  they  joined  an 
enthuaiaatio  moyement  which  had  originated  amongst  a 
■mall  drde  io  a  remote  proyinoe,  and  had  at  firat  a  merely 
local  importance.  There^  in  Fhiygia^  the  i^y  f  or  a  atriot 
CSmstian  life  waa  reinforced  by  i£b  belief  in  a  new  and 
final  outpouring  of  the  Spirit^ — a  coinoidenoe  which  haa 
been  obaerved  ^aewhere  in  church  history,  aa,  for  instance^ 
In  the  Irringlte  movement.  The  wiah  wal^  aa  usual,  father 
to  the  thou^t;  and  thua  aocietiea  of  ''apiritual'  Christians 
were  formed,  which  aerred,  especially  in  times  of  peraecu- 
tioo,  aa  tallying-pointa  for  all  thoae^  far  and  near,  who 
aighed  for  the  end  of  the  world  and  the  exoegmi  €  ukuIo, 
and  who  wiahed  in  theae  last  days  to  lead  a  holy  Jife. 
These  sealota  hailed  the  appearance  of  the  Ptaaclete  in 
Fhrygia,  and  surrendered  themselves  to  his  gnidancei  In 
80  doings  however,  they  had  to  withdraw  from  the  church, 
to  be  known  aa  **  Montaniata,'  or  **  Eataphrygiana,'  and 
thua  to  aaaume  the  character  oi  a  aeot  T&eir  en^uaiaam 
and  their  propheayinga  were  denounced  aa  demoniacal; 
their  expectation  of  a  glorioua  earthly  kingdom  of  Ghriat 
was  stigmatised  aa  Jewish,  their  paWon  for  martyrdom 
as  vainglorioua^  and  their  whole  conduct  as  hypocriticaL 
Nor  did  they  escape  the  more  aerioua  imputation  of  hereay 
on  important  artidea  of  faith ;  indeed,  there  waa  a  dispoai« 
tion  to  pat  them  on  the  aame  level  nHh  the*  Qnostica 
The  affect  on  themselves  was  what  uauaUy  f ollowa  hi  aoch 
ciroumstancesL  After  their  sepcuation  from  the  church, 
they  became  narrower  and  pettier  in  their  conception  of 
Christianity.  The  strict  rules  of  conduct  which  in  a  former 
age  had  been  the  genuine  issue  of  Id^-atnmg  religious 
emotion  were  now  rdied  on  aa  ita  aouroa.  Their  aaoeticism 
degenerated  into  legaliam,  their  claun  to  a  monopoly  of 
pure  Christianity  nuwle  them  araogant  Aa  for  the  popular 
religion  of  the  larger  church,  they  scorned  it  aa  an  adulter- 
ated, manipulated  Chriatianity.  Bat  theae  viewa  found 
very  little  aoeeptanoe  in  the  3d  century,  and  in  the  courae 
of  the  4th  they  died  out.  Regardleaa  of  the  acruplea  of 
her  moat  oomacientioua  members,  and  driving  the  moat 
eameat  Chriatiana  into  aeoeeaion  and  the  conventicle,  the 
church  went  on  to  proaeoute  her  great  miaaion  in  the 
world.  And  before  ahe  waa  aUe,  aa  church  <^  the  atate 
and  of  the  empire^  to  call  in  the  aid  of  the  dvil  power  to 
Buppreaa  her  adveraariea  the  Montaniatio  conventidea  were 
ahnoat  extinct 

2.  Such  ii,  in  brief,  the  podtion  occupied  by  Montaniam 
in  the  hiatory  of  the  ancieut  church.  The  riae  and  progreaa 
of  the  movement  were  aa  f ollowa. 

At  the  doae  of  the  reign  of  Antoninua  jnua— probably 
la  the  year  L56  (Epiphaniua) — Montanua  appeared  at 


Ardaban  in  Fhrygia,  bringing  revelations  ot  the  "Spirit* 
to  ChristendouL  It  is  unneceaaary  to  aeek  an  explanation 
of  hia  appearance  in  the  pecuiiaritiea  of  the  Fhry|;ian 
temperament  The  Christian  churchea  hiad  always  held 
that  prophecy  waa  to  be  continued  till  the  return  of  Christ, 
although,  as  a  matter  of  fact,  prophets  had  not  been  parti- 
cularly numeroua  M ontanus  claimed  to  have  a  prophetic 
calling  in  the  very  aame  aenae  as  Agabua,  Judaa,  Sil^  the 
daughtera  of  Fhilip,  Quadratus,  and  Ammia,  or  aa  Hermas 
at  Bome.  At  a  later  time,  when  the  validity  of  the  Hon- 
tanistic  prophecy  waa  called  in  question  in  tiie  intereet  of 
the  church,  the  adherenta  of  the  new  movement  appealed 
explidtiy  to  a  aort  of  prophetic  auoceaaion,  in  whidi  their 
propheta  had  reodved  the  aame  gift  which  the  daughters 
of  Fhilip,  for  example,  had  exerciaed  in  that  very  country 
of  Fhrygia.  Hie  burden  of  the  new  prophecy  waa  a  more 
exaffting  standard  of  moral  obligations,  especially  with 
regard  to  marriage^  fastings  and  martyrdouL  But  Mon« 
tanua  had  larger  achemea  in  view.  He  wiahed  to  organize 
a  apedal  community  <^  true  Christiana  to  wait  for  the 
coming  of  their  Lord.  The  amall  Fhrygian  towna  of 
Pepusa*  and  Tymion  were  aelected  aa  the  headquartera 
— the  Jerusalem,  aa  the  prophet  called  them — of  his 
churcL  He  apared  no  effort  to  accomplish  thia  union  of 
believera  Funda  were  raised  for  the  new  organimtion, 
and  from  these  the  leaden  and  miadonariea,  who  were  to 
have  nothing  to  do  with  worldly  lif  e^  drew  their  pay.  But 
the  ecataay  <^  the  prophet  did  not  prove  ao  contagioua  as 
his  preaching.  Only  two  women,  Prisca  and  Mairimillft, 
were  moved  by  the  Spirit ;  like  Montanua,  they  uttered  in 
a  atate  of  frensy  the  commanda  of  the  Spirit^  which  apoke 
through  them  aometimea  aa  Qod  the  Father,  aometimea  aa 
the  Son,  and  urged  men  to  a  atrict  and  holy  lifa  This 
doea  not  mean  that  vidona  and  aignificant  dreams  may  not 
have  been  of  frequent  occurrence  in  Montanistie  drclea. 
But»  aa  dioeen  and  permanent  organs  of  the  Paiadete^  only 
three  peraona  were  recognised — Montanua^  Bnaca,  and 
MatIwiiIU  •  by  thdr  dde,  however,  Aldbiadea  and  Theo- 
dotus,  from  a  very  early  date^  played  an  active  part  aa 
miaaionariea  and  organisera. 

For  twenty  yeara  this  agitation  appeara  to  have  been 
confined  to  Fhiygia  and  the  nei^bouring  provincea. 
How  could  it  be  otherwiaet  To  aaaemble  the  whole  of 
Chriatendom  at  Fepun  waa  a  rather  impracticable  pro- 
posaL  But  after  the  year  177  a  persecution  of  Christiana^ 
from  aome  unexplained  causes^  broke  out  sunultaneoudy 
in  many  provinces  of  the  empire.  Now  in  these  days 
every  persecution  waa  Regarded  aa  the  begioning  of  the 
end.  It  quickened  the  conadence^  and  gave  more  atrength 
to  eechatological  hopea ;  it  waa  a  call  to  obaerve  the  aigaa 
of  the  timea  and  the  intimationa  of  Qod'a  presenoei  It 
would  aeem  that  before  this  time  Montanua  had  diaappeared 
from  the  acene ;  but  Maximilla,  and  probably  alao  Bnaca, 
were  working  with  redoubled  energy.  And  now,  throng 
out  the  provincea  of  Asia  Minor,  in  Bome^  and  .even  in 
Qaul,  amidst  the  raging  of  peraeeatioo,  attention  waa 
attracted  to  thia  remarkable  movement  Tlie  deaira  for  a 
diaiper  exerdae  of  disdpline^  and  a  more  decided  renoncia- 
tion  of  the  world,  combined  with  a  craving  for  aome  plais 

;«%/lii«Af4An     tyf    ClnA*»    will    ;«i    dkaa*    k^    <*i«Lw]    i' 


indication  of  Qod'a  will  in  tiieae  hat  drttical  tisiea»  had 
prepared  man^  minds  lor  an^eagw'  aeoeptanoa  of !  tlie 
tidinga  from  AryptL  There.  tlieB^lrit^  whom  Ghriat  had 
promiaed  to  Hla  diadplee^  hakt^egunHiB  work ;  there,  at 
least,  there  were  holy  Chriistiina  WDdTjoyfal  martyia.  Hie 
oracles  of  the  Fhrygian  propheta  became  hooaehqld  worda 
in  distant  churches,  and  it  waa  alwaya  the  more  aarioDa* 
minded  who  r^cdved  them  with  undisgnised  aympathy. 
And  thus^  within  the  large  oongregatiopa  where  there  waa 
ao  much  that  waa  open  to  cenaure  in  doctrine  and  oon- 
atitutiou  and  morala|  conventidea  were  formed  in*  or4if< 
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that  Chjistiaiu  might  prepare  themaelTes  by  strict  discipline 
for  the  cUj  of  the  Lord. 

Meanwhile  in  Phrygia  and  its  neighbourhood — especially 
in  Oalatia,  and  also  in  Thrace — a  controversy  was  raging 
between  the  adherents  and  the  opponents  of  the  new 
prophecy.  Between  150  and  176  the  authority  of  the 
episcopate  had  been  immensely  strengthened,  and  along 
with  it  a  settled  order  had  been  introduced  into  the 
churches.  It  need  hardly  be  said  that,  as  a  rule,  the 
bishops  were  the  most  resolute  enemies  of  the  Montanistic 
enthusiasm.  It  disturbed  the  peace  and  order  of  the  con- 
gregations, and  threatened  their  safety.  Moreover,  it 
made  demands  on  individual  Christians  such  as  very  few 
could  comply  with.  But  the  disputation  which  Bishops 
2k>ticus  of  Cumana  and  Julian  of  Apamea  arranged  with 
VftTi'millft.  and  her  following  turned  out  most  disastrously 
for  ita  promoters.  The  "  spirit  **  of  Mazimilla  gained  a 
signal  victory,  a  Certain  Themison  in  particular  having 
reduced  the  bishops  to  silence.  Sotas  bishop  of  Anchialus 
attempted  to  refute  Prisca,  but  with  no  better  success, 
he  too  had  to  retire  from  the  field  in  disgrace.  These 
proceedings  were  never  forgotten  in  Asia  Minor,  and  the 
report  of  them  spread  far  and  wide.  .  In  after  times  the 
only  way  in  which  the  discomfiture  of  the  bishops  could 
be  explained  was  by  asserting  that  they  had  been  silenced 
by  fraud  or  violence.  Hiis  was  the  commencement  of  the 
excommunication  or  secession,  whichever  it  may  have 
been,  of  the  Montanists  in  A^ia  Minor.  **  I  am  pursued 
like  a  wolf,"  exclaimed  the  spirit  that  spoke  through 
Maximilla;  and  her  admonitions  about  the  end  .became 
more  emphatio ,than  ever: — "After  me  there  will  come 
no  other' proplietess,  but  the  end."  Not  only  did  an 
extreme  party  arise  in  Asia  Minor  rejecting  all  prophecy 
and  the  ApooJypse'of  John  along  with  it^  but  the  minority 
of  the  churches  and  bishops  in  that  district  appear 
{c,  178)  to  have  broken  off  all  fellowship  with  the  new 
prophets,  while  books  were  written  to  show  that  the  very 
form  of  the  Montanistic  prophecy  was  sufficient  proof  of 
its  spuriousness.^ 

In  Glaul  and  Bome  the  prospects  of  Montanism  seemed 
for  a  while  more  favourable,  llie  confessors  of  the  Gallican 
Church  were  of  opinion  that  communion  ought  to  be 
maintained  with  the  zealots  of  Asia  and  Fhrygia;  and 
they  addressed  a  letter  to  this  effect  to  the  Roman  bishop, 
Eleutherus.  Whether  this  is  the  bishop  of  whom  Ter- 
tullian  (Adv,  J^rax.^  1)  relates  that  he  was  on  the  point  of 
making  peace  with  the  churches  of  Asia  and  Fhrygia — 
t.0.,  the  Montanistic  communities — ^is  not  certain  ;  it  was 
either  he  or  his  auocessor  Yieior.  It  is  certain,  at  any- 
rate,  that  there  was  a  momentary  vacillation,  even  in 
Rome.  Nor  is  this  to  be  wondered  at  The  events  in 
Fhrygia  could  not  appear  new  and  unprecedented  to  the 
Roman  Church.  If  we  may  believe  Tertullian,  it  was 
Fraxeas  of  Asia  Minor,  the  relentless  foe  of  Montanism, 
who  succeeded  in  persuading  the  Roman  bishop  ^to  with- 
hold his  letters  of  conciliation. 

Early  in  the  last  decade  of  the  2d  century,  two  consider- 
able works  appeared  in . Aaia  Minor  against  the  Kataphiy. 
gians.  The  first;  by  a  bishop  or  presbyter  whose  name  is 
not  known,  is  addrened  to  Abircius  biahop  of  Hierapolis, 
and  was  written-  in  the  fourteenth  year  after  the  death 
of  MaTimilla,  t.^.,  apparently  about  the  year  193.  The 
other  was. written  by  a  certain  ApoUonius  forty  years 
after  the  appearance  of  Montanus,  consequently  about 
196.  From  these  treatises  we  learn  that  the  adherents  of 
\h»  new  prophecy  were  very  numerous  in  Fhrygia,  Asia^ 
and  Qalatia  (Ancyra),  that  they  had  tried  to  defend  them- 

^  MlliiadM,  wtfi  roO  m^  Mp  rpo^^r  4w  Urrlrn  \m\tbf.  At 
*•  mxM  time  aa  MiltladM,  if  not  MirUsr,  ApoUiatrii  of  HUrtpolU 
slw  wrote  Sfsinat  tbf  MonUiiistSi 


selves  in  writing  from  the  charges  brought  againat  them 
(bv  Miltiades),  that  they  possessed  a  fully -developed 
independent  organization,  that  they  could  boast  of  many 
martyrs,  and  that  they  were  still  formidable  to  the  church 
in  Asia  Minor.  Many  of  the  small  congregations  had 
gone  completely  over  to  Montanism,  although  in  large 
towns,  like  Ephesus,  the  opposite  party  maintained  the 
ascendency.  Every  bond  of  intercourse  was  broken,  and 
in  the  Catholic  churches  the  worst  calumnies  were  retailed 
about  the  deceased  propheU  and  the  leaders  of  the  societies 
they  had  founded. 

\£L  many  churches  outside  of  Asia  Minor  a  different 
state  of  matters  prevailed.  Those  who  accepted  the 
message  of  the  new  prophecy  did  not  at  once  leave  the 
Catholic  Church  in  a  body.  They  simply  formed  small 
conventicles  within  the  church  ;  in  many  instances,  indeed, 
their  belief  in  the  new  prophecy  may  have  remained  a 
private  opinion  which  did  not  affect  their  position  at 
members  of  the  larger  congregation.  Such,  for  example, 
appears  to  have  been  the  case  in  Carthage  (if  we  may 
judge  from  the  Acta  of  the  martyrs  Ferpetua  and  Felicitas) 
at  the  commencement  of.  the  persecution  of  Septimios 
SeVerus  about  the  year  202.  But  even  here  it  was 
impossible  that  an  opep  rupture  should  be  indefinitely 
postponed.  The  bishops  and  their  fiocks  gave  offence  to 
the  spiritualists  on  so  many  poin^ts  that  at  last  it  ooold 
be  endured  no  longer.  The  latter  wished  for  more  fastings 
the  prohibition  of  second  marriages,  a  frank,  courageous 
profession  of  Christianity  in  daily  life,  and  entire  separa- 
tion from  the  world;  Uie  bishops,  on  the  other  hand, 
sought  in  every  way  to  make  it  as  easy  aa  possible  to  be  a 
Christian,  lest  they  should  lose  the  greater  part  of  their 
congregations.  The  spiritualists  would  have  excluded 
from  the  church  every  one  who  had  been  guilty  of  mortal 
sin ;  the  bishops  were  at  that  time  specially  anxious  to 
relax  th^  stringency  of  the  old  disciplinaTT'  laws.  And 
lastly,  the  bishops  were  compelled  more  and  more  to 
take  the  control  of  discipline  into  their  own  hands,  while 
the  spiritualists,  appealing  to  the  old  principle  that  Ood 
alone  can  remit  or  retain  sins,  insisted  that  God  Himself — 
i.^.,  the  Spirit — was  the  sole  judge  in  the  congregation, 
and  that  therefore  all  proceedings  must  be  conducted 
according  to  the  directions  of  the  prophets.  On  this  point 
especially  a  conflict  was  inevitable.  It  is  true  that  there 
was  no  rivalry  between  the  new  brganization  and  the  old, 
as  in  Asia  and  Fhrygia,  for  the  Western  Montanists 
recognized  in  its  main  features  the  Oatholio  organisatioii 
as  it  had  been  developed  in  the  contest  with  Onosticisni ; 
but  the  demand  that  the  *'  organs  of  the  Spirit  ^  should 
direct,  the  whole  discipline  of  ue  congregation  contained 
implicitly  a  protest  against  the  actual  constitution  of  the 
church.  Even  before  this  latent  antagonism  was  made 
plain,  there  were  many  minor  matters  which  were  sufficient 
to  precipitate  a  jupture  in  particular  oongregationa.  In 
Carthage,  for  example,  it  would  appear  that  the  breach 
between  the  Catholic  Church  and  the  Montamstio  con* 
venticle  was  caused  by  a  disagreement  on  the  question 
whether  or  not  virgins  ought  to  be  veiled.  For  needy 
five  years  (202-207)  the  Carthaginian  Montanists  atroye 
to  remain  within  the  church,  which  was  as  dear  to  them 
as  it  was  to  their  opponents.  But  at  length  they  quitted 
it,  and  formed  a  congregation  of  their  own,  dechtfing  that 
the  Catholic  Church  was  henceforth  only  a  body  of 
"psychic"  Christians,  because  she  would  not  acknowledge 
the  Spirit  whom  God  had  a^  last  poured  out  on  His  people. 

It  was  at  this  juncture  that  Tertullian,  the  most  famous 
theologian  of  the  West,  left  the  church  of  which  he  had 
been  the  most  loyal  son  and  the  most  powerful  supporter, 
and  whose  cause  he  had  so  manfully  upheld  against  pagans 
and  heretics*^  Hq  ioQ  ha4  come  tg  the  conviction  that  the 
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church  »t  large  was  given  over  to  worldlineas,  £hat  she 
had  forsaken  the  old  paihs  and  entered  on  a  yn^j  that 
must  lead  to  destruction.  The  writings  of  Tcrtullian 
afford  the  clearest  demonstration  thkt  what  is  called  Mon- 
tanism  was  a  reaction  against  secnlarism  in  the  church, 
and  an  effort  to  conserve  the  privileges  of  primitive  Chris- 
tianitj.  At  the  same  time,  they  show  no  less  clearly  that 
Xfontanism  in  Carthage  was  a  very  different  thing  from 
the  Montanism  of  Montaous.  Western  Montanism,  at' 
the  beginning  of  the  3d  century,  admitted  the  legitimacy 
of  almost, every  point  of  the  CaUiolic  system.  It  allowed 
that  the  bishops  were  the  successors  of  the  apostles,  that 
the  Catholic  rule  of  faith  was  a  complete  and  authoritative 
exposition  of  Christianity,  and  that  the  New  Testament  was 
the  supreme  rule  of  the  Christian  life.  How,  then,  one  may 
well  ask,  was  it  possible  to  separate  from  the  Catholic 
Church  t  On  what  ground  coyld  the  separation  be  justi- 
fied! How  coxdd  it  be  said  tiiat  a  new  era  of  the  Spirit 
had  oome  in  when  the  Spirit  had  already  given  all  neces- 
laiy  instructions  in  the  Scriptures  of  the  New  Testament  t 
And  what  claim  could  be  thought  to  exceed  the  legitimate 
rights  of  the  successors  of  the  apostles  t  M ontanus  himself 
and  his  first  disciples  had  been  in  quite  a  different  position. 
In  his  time  there  was  no  fixed,  divinely-instituted  congrega- 
tioaal  organixation,  no  canon  of  New  Testament  Scriptures, 
no  aati-Onostic  theology,  and  no  Catholic  Church.  There 
were  simply  certain  communities  of  belieyers  bound  to-, 
gother  by  a  common  hope,  and  by  a  free  organization, 
which  might  be  modified  to  any  required  extent.  When 
Hontaniu  proposed  to  summon  all  true  Christians  to  Pepuza, 
in  order  to  live  a  holy  life  and  prepare  for  the  day  of  the 
Lord,  there  was  nothmg  whatever  to  prevent  the  execution 
of  his  plan  except  the  inertia  and  lukewarmness  of  Chris- 
tendom. But  this  was  not  the  case  in  the  West  at  the 
beginning  of  the  3d  century.  At  Rome  and  Carthage, 
and  in  sJl  other  places  where  sincere  Montanists  were 
found,  they  were  confronted  by  the  imposing  edifice  of  the 
Cathode  Church,  and  they  had  neither  the  courage  nor  the 
inclination  to  undermine  her  sacred  foundations.  This 
explains  how  the  later  Montanism  never  attained  a  posi- 
tion of  influence.  In  accepting^  with  slight  reservations^ 
the  results  of  the  development  which  the  church  had 
undergone  during  the  fifty  years  from  160  to  210  it 
reduced  itself  to  the  level  of  a  sect  IV>r,  if  the  stand- 
point of  the  Catholic  Church  is  once  acknowledged,  then 
Montanism  is  an  innovation ;  and  if  the  canon  of  the  New 
Testament  is  accepted  the  doctrine  of  a  new  era  of  the 
Spirit  is  heresy.  Tertullian  exhausted  the  resources  of 
dialectic  in  the  endeavour  to  define  and  vindicate  the 
relation  of  the  spiritualists  to  the  "psychic"  Christjans; 
but  no  one  will  say  he  has  succeeded  in  clearing  the  Mon- 
tanistic  position  of  its  fundamental  inconsistency. 

Of  the  later  history  of  Montanism  very  little  is  known. 
But  it  is  at  least  a  significant  fact  that  prophecy  could 
not  be  resuscitated.  Montanu^  Prisca,  and  Maximilla  were 
always  recognized  as  the  inspired  authorities.  At  rare 
intervals  a  vision  might  perhaps  be  vouchsafed  to  some 
Montanistic  old  woman,  or  a  brother  might  now  and  then- 
have  a  dream  that  seemed  to  be  of  supernatural  origin; 
but  the  overmastering  power  of  religious  enthusiasm  was  a 
thing  of  which  the  Montanists  knew  as  little  as  the  Catho- 
lics. Their  discipline  was  attended  with  equally  disap- 
pointing results.  In  place  of  an  intense  moral  earnestness 
binding  itself  by  its  own  strict  laws,  we  find  in  Tertullian 
a  legal  casuistry,  a  finical  morality,  from  which  no  good 
could  ever  come.  It  was  only  in  the  land  of  its  nativity 
that  Montanism  held  its  ground  till  the  4th  century  It 
maintained  itself  there  in  a  number  of  close  communities, 
probably  in  places  where  no*  Catholic  congregation  had 
been  formed;  and  *'^  ^hese  the  Novatians  at  a  later  period 


attached  themselves.  In  Carthage  there  existed  down  to 
the  year  400  a  sect  called  Tertullianists ;  and  in  their 
comparatively  late  survival  we  have  a  striking  testimony 
to  the  infiuence  of  the  great  Carthaginian  teacher.  On 
doctrinal  questions  there  was  no  real  difference  between 
the  CathoUcs  and  the  Montanists.  The  early  Montanists 
(the  prophets  themscdve^  used  expressions  which  seem 
to  indicate  a  Monarch ian  conception  of  the  person  of 
Christ  After  the  close  of  the  2d  century  we  find  two 
sections  amongst  the  Western  Montanists,  just  as  amongst 
the  Western  Ontholics, — ^there  were  some  who  adopted  Uie 
Logos-Christology,  and  others  who  remained  Monarchisns. 

S<mrce$.—Th9  materials  for  the  history  of  Montaniem,  althoogh 
plentiful,  are  fxmgme&tary,  and  reqxiiie  a  good  deal  of  eritioLl 
sifting.  They  may  be  dirided  into  four  gronpa.  (1 )  The  n^erancea 
of  Montanus,  Prisca,  and  Maximilla^  are  our  moot  important  aoarces^ 
but  unfortunately  they  consist  of  only  twenty-one  short  eayinn. 
(2)  The  works  written  by  Tertullian  after  he  became  a  Montanist 
furnish  the  moet  copious  information, —not,  however,  about  the 
first  stages  of  the  movement,  but  only  about  its  later  phase,  after 
the  Catholic  Church  was  established.  (8)  The  oldest  polemical 
works  of  the  2d  century,  extracts  from  which  have  been  preserved, 
eapecially  by  Euaebius  {SiaL  JEeeUt,,  bk.  v.),  form  the  next  group. 
These  must  be  used  with  the  ntmoet  caution,  because  even  the 
earliest  orthodox  writers  give  currency  to  many  misoonceptions  and 
calumnies.  (4)  The  later  lists  of  heretics,  and  the  casual  notioee 
of  church  fathers  from  the  8d  to  the  6th  century,  though  not  con- 
taining much  that  is  of  value,  yet  contain  a  littfe.* 

LiUmture. — Ritschl's  investigations,  referred  to  above,  super- 
sede the  older  works  of  Tillemont,  Wemsdorf,  Moaheim,  Waiciv 
Keander,  Baur,  and  Schwegler  {Der  Monlanismut  und  dU  thritA- 
lidu  Kirdu  da  2Un  Jahrkund&rU,  Tttbin^n,  1841).  The  later  works^ 
of  which  the  best  and  moet  exhaustiTe  is  that  of  Bonwetsch,  Di* 
OtaehiekU  des  Mfantaniimut,  1881,  all  follow  the  lines  laid  down  by 
RitachL  See  also^  Oottwald,  D$  Montaniamo  rcrtuUiaiis  18C?-: 
Rivill^  *'Tertullien  et  le  Montanisme''in  the  JSevus  dea  Deux  Itondet, 
1st  November  1884  ;  Stroelin,  Eatai  nar  U  JfonUniama,  1870  ;  De 
Soyrea,  MmUaniam  and  tha  J^mUive  Church,  London,  1878 ;  W. 
Cunningham,-  The  Churehea  qfAaia,  London,  1880 ;  Renan,  "  Les 
Crises  du  Catholidsme  Kaissant^  in  Jtav.  d.  I>aux  Mondea,  16th  Feb- 
ruary 1881;  Mdller,  art.  <*  Montanismus "  in  Heme's  ThetlL 
Baalaneyklap.,  2d  ed.  Special  points  of  importance  in  the  history  of 
Montanism  have  been  quite  recently  investigated  by  Upaiua,  Over- 
beck,  Weiz8idcer<(rk«9f  LiL-ZaUung,  Kr.  4,  1882),  and  Hamack 
iDaaMhuM^um,aaiiiaJdaaUund9aiii*Oaatkkhta,2d9d.,l9%%and 
Z.  /.  Kinhng.,  tii  pp.  369-408).  WeizaKeker's  short  eesaya  are 
extremely  valuablsL  ana  have  elncidateH  several  important  points 
hitherto  ovedooked.  (A.  HA.) 

MONTABGIS,  chief  town  of  an  arrondissement  in  the 
department  of  Loiret^  France,  lies  40  miles  east-north-east 
of  Orleans  on  the  railway  from  Fbiris  to  Lyons.  Traversed 
by  the  Loing,  Montargis  belongs  to  the  basin  of  the  Selne^ 
but  it  communicates  with  the  Loire  by  the  Orleans  and 
the  Briare  canals.  It  has  a  fine  church  (Ste  MagdelaineX 
dating  in  part  from  the  12th  century,  a  museum,  and  s 
public  library ;  ftfid  it  still  preserves  portions  of  its  once 
magnificent  castle,  which  was  capable  of  containing  6000 
men,  and,  previous  to  the  erection  of  Fontainebleau,  was  so 
favourite  a  residence  of  the  royal  family  that  it  acquired  the 
title  of  ''  Berceau  des  Enfans  de  la  France."  Paper-making 
(introduced  in  the  beginning  of  the  18th  century)  and 
several  other  considerable  industries  are  carried  on.  The 
population  of  both  commune  and  town  was  9175  in  1876. 

Montarris  {Mom  Argi  or  Algi,  If.  Arginua,  Montargium)  was 
formerly  the  capiUl  of  the  Gdtinais  (Pagua  Vaatinanaia).  Having 
passed  in  1188  from  the  Oourtenai  family  to  Philip  Augnstua,  it 
long  formed  part  of  the  royal  domain.  In  1 528  Francis  L  mortaiged 
town,  castle,  and  forest  (this  last  a  tract  of  great  value)  to  Ken4e 
d'Este,  daughter  of  Ix>uis  XII.,  the  famous  Huguenot  princen;  and 
in  1570  Charles  IX.  gave  them  in  full  property  to  her  daughter  Anne, 
through  whom  they  descended  to  the  dukes  of  Guise,  but  they  were 
repurchased  for  the  crown  in  1612.  Blontargis  \ras  several  times 
taken  or  attacked  by  the  Enelish  in  the  15th  century,  and  is  parti- 
cularly proud  of  the  successful  defence  it  made  in  1 427  Both  Charles 
VII.  and  Charles  VIII.  held  court  m  the  town  ;  it  Mas  the  latter  who 
set  the  famous  Doe  of  Montargis  to  fight  a  duel  with  Ixis  master's 
murderer  whom  he  had  tracked  and  captured. 


^  Collected  by  Muuter.  aud  by  Bonwetsch.  OeachichU  dea  Mantan^ 
iamua,  p.  \97  a^ 
*  On  the  soorcei^  see  Boniketsch,  pp.  16-53.  ^  ^^  ^^^^T^ 
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MONTAUBAN,  chief  town  of  the  dtpftrtment  of  Tam^ 
etGhuranne^  Franoe^  is. situated  on  a  slight  eminence  be- 
tween the  right  IbanX  of  the  Tarn  and  iU  tributary  streams 
ihb  Tesooa  and  Lagsrrigne,  1S8  miles  by  rail  east^ouih- 
east  of  Bordeaux.  It  is  connected  with  the  suburb  of 
Tille-Boarbon'on  the  left  bank  of  the  Tarn  by  a  remark- 
s})le  brick  bridge  of  the  Uth  centiuy,  which  is  672  feet 
in  Itfsgth,  and  consists  Of  seven  pointed  arches  resting  on 
piers^  themselves  pierced  by  pomted  arches.  The  cathe- 
dral, built  in  173$,  contains  the  Vow  of  Louis  XIII.,  one 
of  the  finest  paintings  of  Ingres^  a  native  of  Montauban,. 
and  at  the  end  of  the  Garmelite  walk  a  monument  was 
erected  to  his  memory  in  1871.  In  the  town-house,  once 
ooou^od  as  9,  palsoe  by  the  counts  of  Toulouse  and  by 
the  Blade  Bonoe^  are  the  paintings  bequeathed  by  Ingres, 
SA  amhieologicaT  collection,  and  a  very  carious  library 
onntaining  the  bequests  of  several  celebrated  collectors. 
Montsnbui  possesses  a  ]^testant  theological  college.  The 
town  has  some  trade  in  com,  wine^  and  grapes.  The  manu- 
facture of  corn-dressers,  coarse  doth,  pens,  and  earthen 
and  china  ware  are  the  principal  industries;  and  there 
are  also  com  and  woollen  mills.  Hie  population  in  1881 
was  28^335. 

MoQtMiban  «m  only  a  rilbigB  in  the  time  of  the  Rrnnsim.  In 
the  SOl  oeatazy  a  monutaiy  wm^  founded  there  by  the  Benedictine^ 


taking  an  their  reeidenoe  in  the  town.  Hontauben  wis  twice 
hea^ged  by  Simon  de  Montfort  in  the  Alfaigentisn  wsn,  end  wm 
Mcked  in  1907.  By  the  treaty  of  Bretigny  (1860)  it  wee  ceded 
to  the  'SSaf^ak ;  bat  ahortlT  aiterwarda  they  were  expelled  by  the 
inhabitantiL  In  ISeO  the  biahope  and  magiatratee  embraced  Pio- 
teatantinB,  expelled  the  monka,  and  demoliahed  the  cathedral 
About  ten  yean  later  it  became  one  of  the  Uagaenot  etrongbolde, 
and  formed  a  wtuh  independent  repaUic.  It  wae  the  headqoarten 
of  the  Hogoenot  rebellion  of  1621,  and  waa  vainly  beeieged  by  Lonia 
XIIL  for.  eighty-«tx  daya ;  nor  did  it  aabmit  until  after  the  fall 
of  Boohelle  in.  1629,  when  iti  fortiflcationa  were  deetroyed  by 
Hiehaliea.    In  the  same  yeer  the  plagae  cut  off  over  6000  of  ita 


MONTBEUAIID,  diief  town  of  an  arrondissement  in  the 
department  of  Doube,  France,  is  situated  1020  feet  above 
the  Bea  at  the  confluence  of  the  Allaine  and  the  Lusine, 
tributaries  of  the  Doube,  and  on  the  canal  between  the 
Bhine  and  the  Rhone,  about  40  miles  north-east  of  Beaan^on. 
Once  a  fortified  city,  it  still  retains  the  old  castle  of  the 
counts  of  Montb^liard.  A  bronse  statue  of  Cuvier,  the 
most  illustrious  native  of  Montbiliard,  and  several  fine  foun- 
tains adorn  the  town,  which  also  posseBses  a  museum  of 
natural  history  and  antiquities,  and  a  Fh>te8tant  normal 
school.  Since  1870  a  considerable  impetus  has  been  given 
to  Its  prosperity  by  the  arrival  of  Alsatian  immigrants. 
The  mdustnes  embrace  watchmaking,  the  manufacture  of 
gravmg  tools,  iron  wire,  filea»  watch-springs,  and  pumps, 
cotton  spmning  and  weaving,  minting,  and  tanning,  m 
jAief«porteare<Jeese,leath1^r,and^wo^    The  popu- 

piStoitotJ     ''^         '  "^  ^^"^  ^*  *~'  majority  w« 
After  belonging  to  the  Buigun^ana  and  Fhmks.  Montb^lUnl 

?S  iS^^Jd^JIl*^*  y'^  ""^  *  oountahip,  which  formed  ^  of 
•mnit!^  V  kingdom  of  Buiigundy,  end  Utterly  of  the  cCman 

^e  houae  of  WUrtemberg.     It  r«riated  the  attache  of  CharlSthS 

by  Marahal  Luxembourg,  who  laaed  ita  fortificationa.  lu  1871  the 
battle  of  H^r^oourt  between  the  French  and  Germana  C  it,  com! 
mencement  within  ita  walla.  ^^ 

MONT-DORE-LES-BAINS,  a  viUage  of  France  in  the 
depl^tment  of  Puy  de  Ddme,  17  mUes  as  the  crow  flies 
80utJ-west  of  Clermont  Ferrand,  3432  feet  above  the  sea, 
on  the  right  bank  of  the  Dordogne  not  far  from  ito  source 
The  Monts  Dore,  from  which  it  takes  its  name,  dose  the 
valley  towards  the  south ;  their  culminating  peak,  Puy  de 


Sancy  (6188  feet),  is  the  highest  eminence  of  central  Franee: 
Tlie  mineral  springs  of  Mont  Dore  were  known  to  the 
Romans.  The  eight  now  used  yield  94,600  gallons  in 
twenty-four  hours.  Bicarbonato  of  sods,  iron,  and  arsenic 
are  the  principal  ingredients  of  the  water ;  to  the  two  last 
it  owes  its  eificacy  in  cases  of  pulmonary  consumption, 
bronchitis,  asthma,  and  nervous  and  rheumatic  paralysis. 
From  the  elevation  and  exposure  of  the  valley,  which 
opens  to  the  north  and  runs  up  towards  mountains  never 
quite  free  from  snow,  the  climate  of  Hont-Dore-les-Bains 
is  severe,  and  the  season  is  consequently  short.  About 
5000  patients  visit  the  place  between  15th  June  and  15th 
September,  when  a  casino  and  theatre  are  opened.  The 
chief  building  is  the  solid  but  sombre  bath-house  (hot 
baths).  The  surrounding  country,  with  its  fir  woods, 
pastures,  waterfalls,  and  mountains,  is  very  attractive.  In 
the  "park"  at  Mont-Dore-les-Bains,  which  forms  a  little 
promenade  along  the  Dordogne,  relics  from  the  old  Roman 
baths  have  been  collected,  but  the  ancient  estoblishment 
must  have  been  on  a  larger  scale  than  the  present  one.  A 
pantheon  erected  about  the  time  of  Augustus  existed  till 
the  16th  century.     The  population  in  1881  was  1438. 

MONTE  CARLO.     See  MoNi^oo.' 

MONTE  CASINO  (or  Cassino):  The  Benedictine 
monastery  known  as  the  abbey  of  Monte  Cassino  is  a  huge 
square  building  bf  three  stories^  built  on  the  usual  Benedict- 
ine plan  (see  Abbit)  on  the  summit  of  a  picturesque  isolated 
hill,  about  3  J  miles  to  the  north-east  of  the  town  of  Cassino 
(CsAinum)  or  San  Gkrmano  (population  about  5000^  which 
lies  midway  between  Rome  and  Naples  in  the  valley  of  the 
Qariglianc^^The  most  prominent  architectural  feature  is 
the  large  church  (1727),  richly  decorated  in  the  interior  with 
marbles,  mosaics,  and  paintings.  The  library  and  archivio 
have  been  spoken  of  elsewhere  (voL  ziv.  pp.  531,  548). 

The  date  of  Benedict's  withdrawal  from  Subiaoo  to  Oaniuo  Is 
629.  At  that  time  Caaaino  waa  the  aite  of  a  temple  of  Apollo  and 
of  a  grove  eacred  to  Yenua.  The  result  of  the  saint's  preaching  wms 
that  the  natires  demoliahed  both,  chapela  to  St  Martin  and  John 
the  Baptiat  being  built  in  their  stead,  while  ferther  up  the  hill  a 
monaatery  b^gan  to  riae.  About  680  the  monka  were  driven  Ikons 
it  to  Rome  by  the  Lombards  of  Benerento,  and  it  lay  waate  for 
more  than  a  century,  until  reeuedtated  by  Gregory  II.  (710).  In 
787  it  received  freeh  pririlegM  ih>m  Charlemagne ;  in  884  it  wms 
burnt  by  tho  Saracens,  and  waa  not  restored  until  about  seventy 
years  Uter.  From  1822  to  1868  the  abbot  held  episcopal  rank  ; 
under  the  house  of  Amon  he  bore  the  title  of  AUa§  €Maium,  and 
ranked  aa  first  baron  of  the  reahn.  In  1604  the  abbey  waa  aackod 
bv  the  troope  of  Gonxalo  de  Cordova.  In  188^  it  ahared  the  fate 
of  all  other  religioua  houaea  in  Italy  ;  it  is  now  inhabited  by  a  f«w 
monka,  and  need  aa  a  seminary,  having  about  "200  pupila. 

MONTECUCULI,  Rinioroo,  Oouwr  oi  (1608.168OX 
a  prince  of  the  empire  and  duke  of  Melfi,  a  famous  Austrian 
general,  was  bom  at  the  castle  of  Montecuculi  in  Modena^ 
in  1608.  At  the  age  of  nineteen  he  began  his  ctteer  in  a 
regiment  of  infantry  under  his  uncle,  Ernest,  count  of 
Montecuculi ;  and  during  the  Thirty  Years'  War  he  found 
many  opportunities  of  displaying  his  military  genius  in  the 
imperial  service.  In  1631,  baving  been  severely  wounded, 
be  was  made  prisoner  while  retreating  after  the  battle  of 
Breitenfeld.  Soon  after  his  release  he  was  promoted  to  the 
rank  of  mijor ;  and  he  distinguished  himself  at  the  siege 
of  Nordlingen  in  1634,  and  at  the  storming  of  Kaiserslautem 
in  1635.  As  colonel,  he  took  part  in  much  hard  fighting 
in  Pomeraniaand  in  Bohemia;  and  in  1639  at  Melnik, 
where  he  tried  to  prevent  the  Swedes  from  eiossmg  the 
Elbe,  he  was  taken  prisoner  a  second  time^  being  compelled 
on  this  occasion  to  spend  more  than  two  years  in  Stettin. 
The  time  was  not  lost,  for  he  devoted  it  to  a  thorough  study 
of  military  science. '  In  1642  he  was  again  at  work  in  tha 
miperial  army,  and  for  eminent  services  in  Silesia  he  waa 
toade  a  major-general  t)f  cavalry.  After  a  brief  visit  to 
Itsly,  during  which  he  entered  the  service  of  the  duke  of 
Modena,  he  returned  to  Qennany,  and  became  councUlot 
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of  trar in  1644.  Tn ibe  following  jeur bBsappDrted  the 
archduke  Leopold  in  a  campaign  against  Prince  Bakoczy 
of  Tiansylvania,  resisted  ManLal  Tnrenne  in. the  Rhine 
eonntiy,  and  fought  with  the  Swedes  in  Silesia  and  Bohemia. 
The  victoiy  at  Triebel  in  Silesia,  in  1647,  was  due  chiefly 
to  him,  and  he  was  rewarded  hy  being  raised  to  the  rank 
of  general  of  cavalry.  After  the  peace  of  Westphalia  in 
1648  he.  occupied  himself  iot  some  time  wit]i  the  work  of 
the  council  of  war ;  and  in  1654  h^  undertook  diplomatic 
missions  to  Christina,  queen  of  Sweden,  and  to  (>omw^ll. 
In  1657  he  commanded  an.  expedition  against  Prince 
Rakoczy  and  the  Swedes,  who  had  attacked  the  king  of 
Poland,  and  Bakoczy  waA  soon. forced  to  withdraw  from 
the  Swedish  alliance,  and  to  accept  terms  of  peace.  As 
field-marshal  he  was  sent  to  the  aid  of  Denmark  against 
Sweden ;  and  this  war  he  conducted  so  successfully  that 
the  peace  of  Oliva  was  concluded  in  1660.  In  1663  he 
resigned,  the  command  of  an  army  with  which,  for  about 
tliree  years,  he  had  been  opposing  the  Turks ;  but  in  1664 
he  was  again  made  commander-in-chief,  and  in  the  same 
year  he  defeated  the  Turks  so  decisively  near  the  abbey  of 
6t  Gotthard  that  they  concluded  an  armistice  for  twenty 
years.  He  had  to  deal  with  more  formidable  enemies  in 
1672,  when,  the  emperor  and  the  imperial  diet  having 
resolved  to  uphold  the  Dutch  against  Louis  XIY.,  Konte- 
cuculi,  who  had  been  serving  as  president  of  the  council  of 
war  and  director  of  artillery,  was.  appointed  commander  of 
the  imperial  forces.  He  took  Bonn,  and,  although  closely 
watched  byTurenne,  contrived  to  effect  a  junction  with 
th4  prince  of  Orange,  thereby  overthrowing  all  the  calcula- 
tions of  the  French.  When  the  elector  of  Brandenburg 
received  the  supreme  command  in  1674  Montecuculi  with- 
drew from  the  army;  but  in  1675,  being  restored  to  his 
former  position,  he  resumed  Operations  against  Turenne. 
The  two  commanders  manoeuvred  so  brilliantly  that  ^or 
about  four  months  neither  could  do  the  other  much  injury; 
but,  Turenne  having  been  killed  by  a  cannon-ball  on  the  27  th 
of  July  1675,  Montecuculi  pursued  the  French  into  Alsace, 
and  bnieged  Hagenau  and  Zabem,  retiring  from  Alsace  only 
when  he  found  himself  confronted  by  Cond4.  Montecuculi's 
last  achievement  in  war  was  the  siege -of  Philippsburg. 
During  the  rest  of  his  life  he  was  president  of  the  council 
of  war.  In  1679  the  emperor  Leopold  made  hini  a  prince 
of  the  empire,  and  shortly,  afterwanls  he  received  from  the 
king  of  Naples  the  dukedom  of  Melfl.  Having  accompanied 
the  empdror  to  Lins  during  the  pestilence,  he  was  injured 
by  the  fall  of  a  beam  when  entering  the  castle,  and  died-at 
lins  on  the  16th  of  October  l6dO. 

Montacaeuli  was  an  ardent  lover  of  science,  and  wrote  several 
Important- military  works.  The  Open  eompUU  di  Jfonteeueuli  were 
pnoliahed  in  two  volumes^  at  Milan  in  1807,  at  Turii\  in  1821 ;  ax)d 
there  b  a  German  translation  (1786)  of  his  JimorU  delta  ffiurra  id 
iMrtuioni  eTun.  generaU. 

8m  Ckviporl,  Ralmondo  MimUewuU,  la  ma  ^bmi^Ifa  §  C  tuel  fmjrf  <l>n% 

MONTELEONE  (usually  Wled  Monteleone  of  Cala- 
bria to  distinguish  it  from  Monteleone  of  Apulia  in  the 
province  of  Avellino,  which  gave  its  name^to  the  medieval 
duchy  of  the  Pignatelli  family)  is  a  city  of  Italy  in  ihe 
province  of  Catanzaro,  on  the  western  side  of  the  Bruttian 
peninsula,  and  is  beautifully  situated  on  an  eminence  gently 
sbpmg  towards  the  gulf  of  Sta  Eufemia.  It  was  almost 
totally  destroyed  by  earthquake  in  1783,  and  for  many 
years  afterwards  consisted  mainly  of  slight  wooden  erec- 
tions, but  under  the  French  occupation  it  was  made  the 
capital  of  a  province  and  the  headquarters  of  General 
R^piier,  and  it  is  now  a  well-built  town.  The  castle  was 
built  by  Roger,  count  of  Sicily,  whom  tradition  accuses  of 
carrying  off  the  ruins  of  the  ancient  temple  of  Proterpine 
to  the  cathedral  of  Mileto.  The  population  of  the  town 
wiM  9244  in  1871,  that  of  the  commune  10.262  in  1861 
and  12,047  in  1881. 


Monteleone  is  identifled  with  the  ancient  Hipponium,  a  Or^ek 
dtyiOrst  mentioned  in  889  B.C.,  when  its  inhabitant!  wen  remored 
to  Syracuao  by  BionTsioi.  Restored  by' the  Carthaginians  (856), 
held  for  a  time  by  Agathocles  of  Syraense  (29i),  and  afterwards 
occnpiod  by  the  Bmttians,  Hipponium  oltlmatoly  beeame-as  Yibo 
Yalentia  a  flourishing  Roman  colony.  The  harbour  .ektabUahed 
by  Agathocles  prored  ot  great  service  as  a  naral  station  .to  Cnsar 
and  Oetavius  in  their  wars  with  Pompeins  Magnus  and  Sextus 
Pompeius,  and  remains  of  its  massive  mason-work  still  exist  at  the 
village  of  Bivona  on  the  coast  In  the  town  itself  there  are  no 
traces  of  antiquity  beyond  a  mosaic  pavement  in  the  church  oi  St 
Leoluca  (patron  saint  of  Monteleone)  and  one  or  two  Latin  inscrip- 
tiona. 

MOKTELIMAR,  chief  towti  of  an  arrondissemtat-and 
canton  in  the  department  of  Drdme,  France,  is  situated 
near  the  left  bank  of  the  Rhone,  93  miles  south  of  Lyons 
on  the  railway  to  Martoilles.  Tiie  waters  of  the  Roubion 
and  Jabron,  which  unite  at  Mpntdlimar,  spread  fertility  over 
the  plains  surrounding  the  town.  A  well-planted  park 
separates  the  town  from  the  station,  but-vrithin  the  four 
gates  that  still  remain  tho  streets  are  barrow  and  unin- 
viting. The  ancient  castle,  one  of  the  most  interesting 
military  remains  of  central  France,  is  noift  used  as  a 
prison.  Silk  throwing  and  spinning,  and  the  manufacture 
of  flowered  silks  and  of  hats,  are  the  principal  industries ; 
thetB  are  abio  foundries,  tool-shops,  and  tanneries,  and 
agricultural  implements  and  hydraulic  lime  are  made. 
Mont^Umar  is  famed  for  its  nougat,  a  cake  composed  of 
almonds  and  honey.  The  population  Of  the  town  in  1881 
was  12,894. 

Mont^limar  was  called  by  the  Romans  A&iuiuwL  At  a  later 
period  it  belonged  to  the  fkmily  of  Ayipar  er  Adhimar,  whence  its 
nrpaent  name.  After  coming  mto  the  possession  of  the  counts  of 
Valentinoisl  and  then  of  Uxe  dauphins  of  Yiennois,  it  was  united 
by  l/>xaa  XI.  to  the  crown  of  France.  It  frequently  changed 
hands  during  the  reU|;ious  wars,  and,  although  it  resisted  Coligny, 
it  was  taken  in  1689  by  Lesdigui&res. 

MOKTEKEORO,  often  pronounced  and  sometimes 
written  MoNTBKESO  (Montenegrin,  ».«.,  Serviiin,  Crnagora^ 
•Russian  TehefmogoHya^  iind  Turkish  Karadag\  all  equi- 
valent to  Black  Mountain),  one  of  the  smallest  of  Euro- 
pean countries,  Jies  on  the  eastern  side  of  the  Adriatic, 
and  is  bounded  by'  Dalmatia,  Herzegovina^  Bosnia,  and 
Albania.  Previous  to  1878^it  had  ai^  area  variously  esti- 
mated at  1669  square  miles  (Kaptsevitch),  1711  (Kiepert), 
and,  including  the  Eutchi  territory,  1796  (Behm).  The 
enlargement  to  about  5272  square milea  proposed  by  the  Sau 
Stefano  treaty  (1.878)  would  probably  hav»  ^AiJiped  the 
Montenegrin  nationality,  and  the  Berlin  congress  brought 
the  total  area  only  up  to  3680  mUes^or  almost  exactly  half 
the  size  of  Wafes.^. 

Apart  from  her  new  m&ritime  district,  Montenegro  seems 


^  Slice  1870  several  rectifications  of  frontier  and  exehan^  pf 
territory  bave  been  arranged  between  Montenegro  and  Turkey,'  but 
these  have  left  .the  area  practically  undisturbed.  .'All  the-  ilgnres  are 
approximate  estimates,  as  the  only  geodetle  survey  of  the  country, 
carried  out  by  Russian  officers,  is  still  (1888)  in  progress.  Tbe  old 
frontier  line  had  the  great  disadvantags  to  the  Montenegrins  of  leaving 
the  fortress  of  NOcsitch  in  the  north-west,  and  that  of  Bpush  in  the 
south-east  In  the  hands  of  the  Turks,  who  thus  commanded  the  Talley 
of  the  Zeta,  ahd  strategically  almost  cut  the  country  in  two,  the  dbtance 
from  the  frontier  near  Niksitch  to  tlie  frontier  near.  Spudi  being  only 
some  15  miles.  The  present  frontier  includes  not  only  these  strongs 
holds,  but  also  those  xt  Podgoritza,  Zhabliak  (Jablac),  and  Lwendra, 
a  groat  part  of  Lake  Scutari,  and  the  coast  district  with  Antiyari 
and  Dulcigno.  To  got  access  to  the  sea  had  long  Itoen  the  ambition 
of  Montenegro,  which  in  her  early  days  h«d  possessed'  not  only 
Dulcigno  but  p^raxzo,  and  had  surrendered  them  to  purchase  from 
Venice  assistance  In  her  struggle  against  the  Turks.  The  Berlin  con- 
gress gave  her  the  coast  from  Cape  Maria  to  Capa  Kruci  or  Krutch, 
but,  Spixza,  the  haYbour  to  the  north,  was  reUined  by  Anstris,  and 
Dtrtcigno,  to  the  south,  by  Turkey.'  In  th^  beginning  of  1880,  by  the 
Corti  compromise,  the  Kulchi  territory  and  the  plahi  of  Podgoritsa 
irere  accepted  by  Montenegro  in  lieu  of  Plava  and  Oussinye,  assi^oed  to 
her  >y  the  congress  ;•  but  the  exchange  was  deferred,  and  the  terms 
liltimately  moilifled  by  the  congrass  so  as  to  Include  Dulcigno  in 
Montenegrin  territory.  The  occupation  of  the  district  (Norember 
1880)  was  only  effected  after  «  n«Yai  d«mon«trati9ik  on  the  part  gf  the 
great  powers. 
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little  better  at  fint  thaaa  cIiaoB  of  monntaina,  but  on. 
closer  examination  it  appears  that  there  are  two  distinct 
groups,  an  eastern  and  a  western,  divided  by  the  Zeta- 
Moratcha  valley.  Thei  loftiest  summit  is  Dormitor,  6 146 
feet  high,  in  Uie  new  territory  near  the  north  frontier, 
next  come  Kom  Kutchi  (8031),  Kom  Yassoyevitzki  (7946), 
and  Dormitor  Schlime  (7936^.^  Had  the  original  frontier 
of  the  Berlin  congress  towards  the  south-east  been  retained 
it  would  have  run  along  the  still  higher  Prokletia  range. 
Many  of  the  mountain-tops  remain  white  with  snow  iar 
the  greater  part  of  the  year,  and  from  some  of  the  dark 
ravines  the  snow  never  disAppears:  The  south-western 
portion  of  the  country  consists  of  limestone,  the  north- 
eastern mainly  of  PiedsBOZoic  sandstones  and  schists  with 
underlying  trap.*  In  ^eir  general  aspect  the  two  regions 
are  stnkingly  distinct  The  former  seems,  as  it  were,  one 
enormous  mass  of  hard  crystalline  rock,  bare  and  calcined, 
with  its- strata  dipping  to  the  south-west  at  an  angle  often 
(»f  70  degrees.  Its  whole  surface  has  been  split  by  atmo- 
spheric agencies  into  huge  prismatic  blocks,  and  the  ciacks 
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)fftp  of  Montenegro. 
hftTa  been  gradually  worn  into  fissures  sevteal  fkthoma  deep. 
In  some  plaoea  the  process  has  resulted  in  clusters  of  im- 
mense sharp-pointed  crags,  the  sides  of  which  are  furrowed 
]by  raiji-clv^unels,  while  in  others  there  are  countless  funnels 
running  down  into  the  rock  for  200  feet  and  more.  In 
like  manner  the  interior  of  the  mass  is  hollowed  out  into 
immense  galleries  and  caves,  and  during  the  rainy  season 
subterranean  landslips  frec^uently  produce  local  earthquakes, 
extending  over  an  area  of  10  ot  12  miles.  The  sandstone 
region,  on  the  other  hand,  presents  lofty  but  rounded 
forms,  clothed  for  the  most  part  with  virgin  forest  or  rich 
alpine  pasture,  broken  here  and  there  by  dolomitic  peaks. 

'  BuU,  d4Ui3oe.d4  Oiogr.,  Paria,  1881. 

•  Dr  Tietae^irhoM  fall  wport  wm  to  appear  in  the  Jaht^  der  ReiAaan- 
Jtett  for  1888,  informed  the  writer  that  the  existence  of  the  followicg 
fonnationa  bi  Montenegro  has  been  clearly  ascertained:— (1)  Palaosoic 
schists,  (2)  Wirfen  strate  of  Lower  Trias,  (8)  Trap  of  the  Palwoioic 
and  Wirfen  strata,  (4)  Triassio  limestone^  (6)  Jurassic  limestone.  (6) 
Ootaoeons  lime8U>n^  (7)  Flyich,  ,in  part  certainly  Eocene,  and  (8) 
Keogenio  or  younger  Tertkry  lonnstiaii.  The  existence  of  nnmmolitic 
\  liBNstont  it  stm  dontitftal. 


The  watershed  between  the  Ad^tic  and  the  Black  Sea 
crosses  the  country  from  west  to  east  in  a  very  irregnlsr 
line,  the  southern  districts  being  drained  by  the  Zeta- 
Moratcha  river  system,  which  finda  its  way  to  the  Adriatic 
by  Lake  Scutari  and  the  Boyanna,  while  the  streams  of 
the  northern  districts  form  the  head-Waters  of  the  Drina, 
which  reaches  the  Danube  by  way  of  the  Save.     Ihe  Zeta, 
rising  in  Lake  SUno,  is  remarkable  for  its  subterranean 
passage  beneath  a  mountain  range  1000  feet  high.    At  a 
place  called  Ponor  the  water  plunges  into  a  deep  chasm, 
seeming  almost  to  lose  itself  in  foam,  but  at  a  distance  of 
several  miles  it  reappears  on  the  other  side  of  the  mountains. 
Its  whole  course  to  its  junction  with  the  Moratcha  ii 
about   30  miles.      Rising  in  the   Yavorye  Planina,  the 
Moratcha  sweeps  through  the  mountain,  gorges  as  a-f earn- 
ing torrent  till  it  reaches  the  plain  of  Podgoritza.;  then, 
for  a  space,  it  almost  disappears  among  the  pebbles  and 
other  alluvial  dej>osits,  nor  does  it  again  show  a  current  of 
any  considerable  volume  till  it  approaches  Lake  Scutari 
In  the  neighbourhood  of  Duklea'  and  Leskopolye  it. flows 
through  a  precipitous  ravine  from  50  to  100  feet  high 
In  the  dry  season  it  is  navigable  to  Zhabliak.     The  whole 
course  is  about  60  miles.     Of  the  left-hand  tributaries  of 
the  Moratcha  the  Sem  or  Tsievna  deserves  to  be  mentioned 
for  the  magnificent  canon  through  which  it  flows  between 
Most  Taniarui  and  Dinosha.     On  the  one  side  rifte  th^ 
mountains   of   the   Kutchi    territory,   on   the  other  the 
immense  flanks  of  the  Prokletia  range, — the  walls  of  the 
gorge  varying  from  2000  to  4000  feet  of  vertical  height 
Lower  down  the  stream  the  rocky  banks  approach  so 
close  that  it  is  possible  to  leap  across  without  trouble. 
The  Byeka  issues  full-formed  from  an  immense  cave  souths 
east  of  Cettinye  (Tsettinye)  and  faUs  into  Lake  Scutari 
The  three  tributaries  of  the  Drina  which  belong  in  part  to 
Montenegro  are  the  Piva,  the  Tara,  and  the  Lim,  respect- 
ively 55,  95,  and  140  miles  in  length.     The  Tara  forms 
the  northern  boundary  of  the  principality  for  more  than  50 
miles,  but  the  Lim  leaves  the  country  altogether  after  the 
first  30  miles  of  its  course.     Great  alterations  have  taken 
place  on  Lake  Scutari  in  recent  times.     The  river  Drin, 
which  previous  to  1830  entered  the  Adriatic  to  the  south 
of  Alesia  near  S.  Giovanni  di  Medua,  subeequeutly  changed 
its  course  so  as  to  join  the  Boyanna  just  below  its  exit  from 
the  lake ;  one  of  the  chief  results  has  been  to  raise  the 
level  of  the  lake^  and  so  to  flood  the  lower  valleys  of  the 
tributary  streams.    When  the  International  Frontier  Oom^ 
mission  was  at  Scutari  in  April  1879,  the  water  stood  8  feet 
deep  in  epme  of  the  principal  streets,  and  the  inundation 
of  city  and  suburbs  lasted  that  year  eight  months:     A  few 
small  lakes  are  scattered  among  the  mountains,  and  it  is 
evident  that  their  number  was  formerly  much  greater.  T^e 
plain  or  hollow  of  Cettinye  was  doubtless  filled  with  wates 
at  no  very  distant  (geological)  date,  and  even  now,  when 
the  sodden  rains  cannot  escape  fast  enough  by  the  ordinary 
subterranean  outlet,  the  royal  village  suflTers  from  a  flood. 
If  the  new  territory  be  left  out  of  view,  there  is  bat 
little  farming  land  in  Montenegro ;  the  peasant  is.  glad  to 
endoee  and  protect  the  veriest  patches  of  fertile  soil  retained 
by  the  hollows  in  the.  mountain  sides,  and  one  may  see 
**  flourishing  little  crops  not  a  yard  square."     "  The  largest 
landed  proprietor  is  the  holder  of  60  acres"  (Dentoi^ 
MorUeiugro,  p.  143)  ;  the  other  freehold  estates  vary  from 
2  to  20  acres,  and  it  is  usually  not  to  the  individual  bat 
to  the  house  or  family  that  the  ownership  belongs.    Woods 
and  pastures  are  the  common  property  of  the  dan  (jplewu). 
The  people  live  in  small  stone-bmlt  cottages^  grouped  for 
the  most  part  in  little  villages,  and  their  whole  life  is 

*  Dnklea  is  the  iuuiia  still  borne  by  the  mins  of  the  Roman  Doflim 
often,  but  wrongly,  eallvd  DiocM  from  ita  SMociatioa  with  the  f 
of  PMetiso, 
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marked  hr  ■ctrame  mnplieitj.  CSiMtity  k  a  pational 
TiitiM^  and  in  time  of  war  the  women  end  ebildren  of  the 
Tuiks  hftve  of  tea*  found  their  nfeit  aeylom  among  their 
hereditary  foee.*  The  main  stock  of  the  people  is  of  Servian 
devent ;  and,  though  the  pnritj  of  both  blood  and  language 
has  been  to  some  extent  affected  by  foreign  elements^  mostly 
Albanian  and  Turkish,  the  national  tinity  has  not  been  im- 
paired The.  corioos  Qipsy  colony,  which,  though  speaking 
Berviui,  neyer  intermarries  with  the  Montenegrins,  is 
numerically  of  little  importances^  The  great  mass  of  the 
people  belong  to  the  Orthodox  Greek  (Siurcb,  only  some 
7000  being  Roman  Catholics,  and  3000  Mohammedans. 
AocQiding  to  Kaptsevitch,  the  population  was  10,700  in 
18^  120,t)00  in  1849,  124,000  in  1852,  and  170,000  in 
1877)  but  in  1879  it  was  found  that,  inclusive  of  the  new 
temtoiy,  the  number  could  not  exceed  1 50,000;  since  theq 
about  15,000  have  been  added  with  Dulcigno.  The  official 
returns  for  -1882  (not  based  on  a  census,  however)  give 
236,000  as  the  tgtal,  of  whom  some  23,000  live  in  the 
so-called  towns. 

Ibtma.— Been  in  ttill  found  in  th«  hi^er  foreits,  end  woIvm^ 
and  eipeci&Uy  foxes,  over  a  much  wider  area.  A  few  cfiamois  roam 
on  the  loftiest  summits,  the  roebuck  is  not  infrequent  in  the 
backwoods^  the  wild  boar  may  be  met  with  in  the  same  district,  cad 
the  hare  is  abundant  wherever  the  ground  is  covered  with  herfaageb 
There  are  one  or  two  spedes  of  snakes  in  the  countiy,  including  uie 
poisonous  Dlyrian  viper. ,  Esculent  frogs,  tree  ttogji,  the  common 
tortoise,  and  vsrious  jdnds  of  lizards  are  all  common.  The  list  of 
birds  obserred-by  Baron  Eaulban  includes  golden  eagles  and  vul- 
tures^ 12  spedes  of  falcons,  several  species  of  owls^nightingales,  larks, 
buntinAiioopoes,  partridges,  herons^  pelicans,  ducks  (10  spedes), 
ffoatsuacers,  kc  The  abundance  of  ^h  in  Lake  Scutari  and  the 
lower  course  of  the  Ryeka  is  extraordinary,  the  shoals  of  bleak  (scor- 
Mitza,  JAueitem  eUbumut)  that  come  up  the  river  forming  simost 
ti^d  masens     Both  trout  and  salmon  are  caught  in  the  Moratcha. 

Flora. — ^The  flora  of  Montenem  is  comparatively  scantv.  In 
the  forest  districts  the  beech  is  tat  prevailing  tree  up  to  a  hsUj^t 
of  5000  or  6500  feeL  and  then  its  place  is  taken  by  the  nine.  The 
chestnut  fonns  little  groves  in  the  eoontiy  between  the  sea  and 
lAke  Scutari,  but  never  ascendb  more  than  1000  ibet;  and  the 
olive  also  is  mainly  confined  to  the  neighbourhood  d  the  Adriatic 
Pomegranate  bushes  grow  wild,  and  m  many  psrts  of  the  south 
cover  the  foot  of  the  hiUs  with  dense  thickete,  the  rich  blossoms  of 
which  are  one  of  the  special  charms  of  the  spring  landscape.  Wheat, 


ry%  barley,  mai^  capsicums,  and  a  little  tobMco  are  grown  in  the 

'he  south,  vines^  figs,  peaches,  epples^  cherries^  dtrpns, 

oranges^'  kc    The  potato,  introduced  in  1786^  is  cultivated  con- 


siderably beyond  the  local  demand ;  the  planting  of  piulberry  trees 
andtfae  xearmg  of  silk-worms  is  of  growing  economical  importance. 
Tomu,^CKmfm  (g.v.),  with  about  2000  inhaUtante,  is  the 
espltal  of  the  countrv.  Podgoritza  fabout  6000  or  7000  in  1879, 
ainee  redwd  to  4000)  is  the  prindpai  trading  town  ;  it  lies  at  the 
foot  oC  tiie  mountains  (as  its  name  imports),  at  the  junction  of  the 
Bnibnita  with  the  Moratcha,  and  in  Turkish  hands  was  one  of  the 
stroDMt  of  their  fortresses  towards  Montenegra  Duldgno  (see 
voL  viL  n,  690)  has  8000  inhabitants  (before  «he  transfer  6000  to 
7000).  tfDcsiteh,  a  fortified  place  on  a  slight  eminence  in  the 
midst  of  a  ^shL  1>  ebout  the  same  sise.  ^Antivari  (see  voL  iL  p. 
188),  so  cauedlram  its  podtion  oppodte  Bari  in  Italy,  suffered 
matly  in  the  war  1879-^,  and  lost  half  of  its  5000  inhabitants. 
i)anilovgrad,  with  2000,  lies  on  the  north  dde  of  the  Zeta  valley ; 
in  the  vidnity  is  Orialuka,  the  pri&ce's  palace  with  its  mulberry 
nutsries^  and  the  monasteries  of  Zhdrebamk  (burnt  by  the  Turks  in 
1877,  but  since  rebuilt),  while  Tcheliya,  Moratcha  (the  most  ancient 
in  die  prindpaHty),  and  Ostng  (visited  annually  by  about  10,000 
pilgrims)  are  not  -for  off.  Spuh  ^pouge).  a  litUe  lower  on  the 
same  sidie  of  the  stream,  ii  a  fortified  post  with  ahout  1000  inh^it- 
anta.    Nyegnsh  or  Kyegoah  (1200),  anont  thiee  hours  distant  from 


:  (1200)  was  oiice  the  "capital, 
post  ainoe  the  time  of  the  Yenetian  power.  Byeka  (1500),  on  the 
river  olthat  name^  is  next  to  Fodgoriaa  in  OQmmerdaL  importance ; 
the  prince  has  two  reddenoes  m  the  town.  Grahorp  (2000)  is 
.fiunoos  for  the  mat  battles,  of  1861  and  1878. 

Montenegro  b  an  absduts  hereditary  monanhy,  vested  aeoord- 
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Lyeshanska,  and  Berda  the  territory  added  in  the  18th  eantinT 
•or  the  provinces  Bvdopavlitohska»  Fiperska,  Moratdiska,  Tssovel 
vitchska,  and  Kutska.  A  respondUe  ministry  was  introduced  in 
1877,  and  there  are  now  separate  departments  of  justice^  foreign 
aflkirs,  war,  and  finance  and  education.  The  highest  admuUs^ 
tive  body  is  the  council  of  states  instituted  in  1879,  and  consisting 
of  dght  members  appointed  bj  the  prince.  Justice  in  ordinaiy 
easee  is  rendered  in  primitive  foshion.  Formal  codes  were  drawn 
up  by  Peter  L  (1798)  and  by  Danilo  (1855),  but  the  real  statute 
hook  ii  national  custsm.  A  great  court,  consisting  of  the  minister 
of  justice,  and  five  members  named  by  the  prince^  is  hdd  in  the 
capital,  and  there  are  inferior  courts  in  eadi  of  the  captaindes 
(88  in  1879).  While  formerly  the  very  preddent  of  the  senate, 
Jiirko  Petroriftoh  (o6.  1865),  whoee  songs  sre  the  delight  of  his 
countr^en,  could  ndther  read  nor  wiit&  primair  education  has 
been  widdy  difibsed  during  the  reign  of  Frince  Kicholas  (Kikita). 
In  1861  there  was  only  one  school,  out  before  the  recent  war  they 
had  increased  to  68,  nearlv  every  clan  having  one  for  girla  as  wdl 
as  fixr  boysL  The  female  Montenegrin  Institute  (founded  and  sop- 
portsd  by  the  emprees  of  Russia)  attracts  pupils  from  beyond  the 
frontier.  It  was  from  the  printbig-presses  ox  Cettinye  and  Byeka 
that  the  first  books  in  the  dlavonio  iuguagee  were  issued  between 
1488  and  1498,  under  tiie  patronaM  especially  of  Ivan  Beg  and 
George  (IT.)  Cmoyevitch,  '^wayw<^es  of  the  ^ta,"  but.  this  pio- 
miM  of  literary  pioduotivenees  wss  soon  cut  off  by  wars  with  the 
Turks.  Peter  Petxoritdi  Kyegush  (1818-1851),  who  was  called  to 
rule  in  1880,  ii  recognised  as  perhaps  the  greatest  of  aU  Servian 
poets,— his  Oonki  Fiytnae,  or  '*Mountsin  Wreath,"  ffiving  dramatie 
ezpreedon  to  the  "  veij  soul  of  the  Serbian  people.^  Though  the 
prees  which  he  estabhshed  in  1884  was  destroyed  in  the  war  of 
1862-58,  another  was  soon  obtsined,  and  under  Prince  Nicholas^ 
himself  a  poet,  lus  memory  has  proved  a  potent  stimulus  to 
intellectual  culture.  The  first  Montenegrin  newspaper,  Omogorae, 
now  Olai  Omogorea,  began  to  appear  in  1870 ;  the  nnt  book-diop 
was  opened  in  1879.* 

The  Montenegrins^  however,  have  had  more  to  do  with  the 
sword  than  with  the  pen.  **  Every  man,  dreesed  in  the  pietureeque 
costume  of  his  tribe,  carriea  his  piitol  and  yataghan  in  ni«  girdle." 
Nominally  the  age  of  military  service  is  b^een  sixteen  and 
sixty-five,  but  when  war  breaks  out  schoolboy  and  superannuated 
veteran  are.  equally  esger  for  the  fray.  When  Prince  Nicholas  tried 
to  prevent  an  old  man  of  d^tv  firom  joining  his  force^  the  insulted 
warrior  drew  his  pistol  and  shot  hlmseUl  War  with  the  Turks, 
indeed,  ii  thr  esssnoe  of  MonteneRin  historv.  On  the  death  of  the 
Servian  king  Stephen  Dushan,  frinoe-BalsLa  became  independent 
'    "    '  ""       rovmoe  of  the  Zeta         '     '       ..     -     .     . 
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another  stand  for  freedom.  In  1485  Ivan  Cmoyeritdi,  finding 
ZhabUak  untenable,  fixed  his  "  capital "  at  Oettinyei  In  1618  hS 
son  George^  who  had  succeeded  him,  left  his  country  to  its  fote ; 
but  the  people  choee  thdr  bishop  as  their  diie£  Prince-biflhops 
or  vladykas,  dected  by  the  people^  continued  to  lead  them  with 
sueeeee  sgainst  the  oopunon  foe  of  Christendom  till  1897,  when 
the  authority  was  handed  over  to  Petrovitch  Nycgudi,  with  the 
right  of  appointing  his  successors,  subject  to  national  approval 
At  length,  in  1861,  DanUo.  nephew  and  nominee  of  the  prorious 
vUdyka  Petsr  IL,  prevailea  on  the  "skuptchina"  to  declare  Mon- 
tenegro a  secular  state  with  the  hereditaxr  government  of  a  prince. 
Hii  nephew.  NidioUs  succeeded  to  the  throne  in  1880,  and  at  the 
doee  of  the  war  1878-78  Monteneoro  was  dedared  a  soverdgn 
prindpality.  For  an  account  of  the  defoats  and  victories  (the  latter 
^  for  the  more  numerous)  which  have  marked  the  national  struggle 
for  exifetenoe  during  its  fbur  centuries^  the  leeder  is  reforredto 
Denton's  iioiUmufn  (Lend.,  1877X 

-Bee  ObmrvaiUfiu  e»  Monimugrom  PetiJSSlX  by  Buon  Kadbm  Bonlaa 
member  of  the  latematloBal  OommkrtoB ;  Wllki&wm's  IMmaHa  ami  JfonlMMro 
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04ogr.&t^l9S^taAYiSmiiaah,Kb,ddkiMKS^ 

MONTERET,  a  city  of  the  United  States,  the  capital 
of  Galifornia  up  to  1847,  is  situated  on  Monterey  Bay, 
125. miles  south  from  San  Fiandeoo  hj  the  southern 
division  of  the  Southern  IPacific  BaUroad.  Originally 
founded  in  1770  as  a  mission  station  and  presidio  (mtnaon) 
by  Junipero  Serr%  it  is  still  in  the  main  a  SpanicJi-looking 
town,  with  Spanish  talked  in  its  streets  and  painted  on  its 
signboaids.  At  the  meeting  of  the  first  constitutional 
convention  of  Oslifornia  iionterey  was  a  port  of  entzy 
with  a  flourishing  trade  and  a  promising  future.;  but  it 
soon  suffered  from  the  rivalry  of  San  Francisco,  and  it  is 
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now  a  sleeper  place,  Btraggling  and  dirty,  with  many  of  its 
adobe  .buildings  abandoned  to  decay.  The  flourishing  Mon- 
terey whaling  company  (chiefly  Portuguese  from  the  Azores) 
has  Its  station  xmder  Uie  old  fort ;  and,  the  Southern  Pacifi!c 
Railroad  Company  having  erected  (1881)  a  magnificent 
hotel,  the  place  bids  fair  to  become  one  of  the  leading  water- 
ing-places on  the  Califomian  coast.  The  mission  church  of 
8iui  Carloe,  about  four  miles  from  the  town,  is  a  curious 
and  striking  ruin.     Population  is  now  (1883)  about  1400^ 

See  Fnnc.  Psion,  Vida  del  ws.  padre  fray  J,  Serra,  Moxipo, 
1787 ;  Lady  Dnffus  Gordon,  Through  Citiee  and  Frairie-landt, 
1882  ;  and  Harper' t  Monthly  Magaxine^  October  1882. 

MOJ^TEREY,  a  city  of  Mexico,  capital  of  the  state  of 
KueTO  Leon,  lies  1600  feet  above  the  sea  on  a  sub-tributary 
of  the  Rio  Grande  del  Norte,  150  miles  south-south-west 
of  KneTo  Laredo,  and  190  west-south-west  of  Matamoras.' 
A  handsome  and  well-planned  city,  with  a  cathedral  and  a 
number  of  good  public  buildings,  Monterey  is  also  in  com- 
mercial iind  manufacturing  activity  the  most  important 
place  in  the  northern  parts  of  the  republic,  and  one  of  tho 
principal  stations  on  the  railway  opened  in  1882  between 
the  city  of  Mexico  and  the  United  States  frontier  (at 
Matamoras  and  Nuevo  Laredo).  The  population  was  about 
37,000  in  1880.  The  city  was  founded  in  1596,  became 
a  bishopric  in  1777,  and  was  captured  by*  the  United 
States  forces  under  General  Taylor  in  September  1846. 

MONTE  SAN  GIULUNO,  a  city  of  Sicily,  in  the  pro- 
vince of  Trapani  and  12  miles  north-east  of  the.  town  of 
Trapani,  occupies  the  summit  of  the  mountain  from  which 
it  takes  its  name.  Rising  in  the  midst  of  an  undulating 
plain,  this  magnificent  and  conspicuous  peak  (the  Eryx  of 
the  ancients)  has,  whether  seen  from  sea  or  land,  such  an 
appearance  of  altitude  that,  while  it  really  does  not  exceed 
246i  feet,  it  has  for  ages  been  popularly  considered  the 
culminating  point  of  western  Sicily,  and  second  only  to 
Mount  Etna.  By  the  Phoenicians  it  was  early  chosen  as 
the  site  of  a  temple,  which  continued  doa-n  to  the  time  of 
the  Roman  empire  to  be  one  of  the  most  celebrated  of  all 
the  shrines  Of  Venus  (Venus  Erycina).  The  ancient  city  of 
Eryx,  situated  lower  down  the  mountain  side,  disappears 
from  history  after  the  establishment  of  the  Roman  power 
in  Sicily, — the  inhabitants  having  probably  taken  advan- 
tage of.  the  protection  aflbrded  by  the  sanctity,  fortifica- 
tions, and.  garrison  of  the  temple-enclosure.  In  the  modem 
town,  the  population  of  which  has  recently  decreased  to 
about  3000  by  the  migration  of  considerable  numbers  to 
the  plain,  the  chief  points  of  interest  are  the  cathedral, 
internally  restored  in  1865,  the  castle,  which  occupies  the 
site  of  the  temple, -and  the  three  so-called  torri  del  BtUio^ 
which  probably  represent  the  propyhca.  Remains  of 
Phoenician  masonry  are  still  seen  on  the  north  side  of  the 
town.  The  great  rock-hewn  cistern  in  the  garden  of  the 
castle  is  very  like  one  of  the  cisterns  of  ti^e  Haram  at 
Jerusalem: 

The  antiauitiM  of  Monte  San  Giuliano  hare  been  earefally  in- 
vetti^ted  by  Gioaepfw  Poliad  (/  Sionununti  d^AiUichUA  della 
J*r<fvincia  di  IVopani),  and  by  Profesaor  Salinas  {Arehivio  Storieo 
Sieiliano,  I,  kc.).  Compare  Benan,  Milangea  d^Hidoire  ft  de 
Foyaget;  and  Sayce  in  Academy,  80th  December  1882. 

MONTE  SANr  ANGEtO,  a  city  of  Italy  in  the  pro^ 
vince  of  Foggia  (Capitanata),  10  miles  north  of  Manfre- 
donia,  stands  on  an  ofbhoot  of  Monte  Gargano  2824  feet 
high.  In  491  ihe  archangel  Michael  pointed  out  the 
place  to  St  Laurentius,  archbishop  of  Sipontum  (Man- 
fredMkiaX  and  the  chapel,  which  was  built  over  the  cave, 
to  which  he  drew  more  particular  attention,  soon  became 
a  famous  place  of  pilgrimage.  Though  plundered  by 
the -Lombards  in  €57,  and  by  the  Saracens  in  869,  St 
Michael^s  was  ahready  a  wealthy  sanctuary  in  the  11th 
century,  and  its  prcaperity  continued  till  the  time  of  the 
French  occupation.    The  canons  {CanoiUei  Garffonici^  aa 


they  are  usually  called)  maintained  a  pioloiiged  oontflBi 
with  the  Sipontine  atcbbishops  for  episcopal  independenoeL 
According  to  Ughelli  {Italia  Saera^  vol.  vii.  p.  816), 
a  marble  statue  of  the  saint  by  Mi^elangdo  Buonarroti 
took  the  place  of  a  silver  image.  The  bronxe  doors 
still  preserved  are  fine  pieces  of  Bysantine  work,  made,  as 
an  inscription  bears  witness,  ia  Constantinople  in  1076. 
The  town  of  Sant'  Angelo,  which  had  only  about  3000 
inhabitants  in.  the  17th  century,  numbered  14,759  in  1861, 
and  13,902  in  1871.  Besides  the  festival  of  the  saint 
celebrated  on  the  9th  of  May,  there  is  a  great  fair  on  the 
29th  of  September. 

MONTESQUIEU,  Chables  Louis  db  Ssooitdat, 
Babok  db  la  Bb^db  et  db  (1689-1755),  philosophical  his- 
torian, was  bom  at  the  chateau  of  La  Bride^  about  10  miles 
to  the  south-east  of  Bordeaux,  in  January  1689  (the  exact 
date  being  unknown),  and  was  baptized  on  the  18th  of 
that  month.  His  mother  was  Marie  Fran^oise  de  P^el,  the 
heirese  of  a  Gascon-English  family.  She  had  brought  La 
Brede  as  a  dowry  to  his  father,  Jacques  de  Secondat,  a  mem- 
ber of  a  good  if  not  extremely  ancient  house,  which  seems 
first  to  have  risen  to  importance  in  the  early  days  of  the  1 6th 
century.  The  title  6f  Montesquieu  came  from  his  nnde^ 
Jean  Baptists  de  Secondat,  "pr^den^  k  mortier"  in  the 
parliament  of  Bordeaux, — ^an  important  office,  which,  as  well 
as  his  title,  he  left  to  his  nephew.  Montesquieu  was  in  his 
youth  known  as  M.  de  la  BrMe.  His  mother  died  when  ha 
was  seven  years  old,  and  when  he  was  eleten  he  was  sent  to 
the  Oratorian  school  of  Juilly,  near  Meaux,  where  he  stayed 
exactly  ^ye  years,  and  where,  as  well  as  afterwards  at  Bor- 
deaux, he  was  thoroughly  educated.  The  family  had  long 
been  connected  with  the  kw,  and  Montesquieu  was  destined 
for  that  profession.  He  was  made  to  work  hard  at  it  not- 
withstanding his  prospects  (for  his  uncle's  office  was  his  by 
reversion);  bat,  as  in  his  later  Ufe,  he  seems  to  have 
tempered  much  study  with  not  a  little  society.  His  father 
died  in  17 1 3,  and  a  year  later  Montesquieu,  or,  as  he  should 
at  this  time  strictly  be  called,  La  BrMe,  was  admitted  coun- 
sellor of  the  parliament.  In  little  more  than  another  twelve- 
month he  married  Jeanne  Lartigue,  an  heiress  and  the 
daughter  of  a  knight  of  the  order  of  St  Louis,  but  plain, 
somewhat  ill-educated,  and  a  Protestant  Montesquieu  does 
not  seem  to  have  made  the  slightest  pretence  of  affection  or 
fidelity  towards  his  wife — things  which,  indeed,  the  times 
did  not  demand ;  but  there  is  every  reason  to  believe  that 
they  lived  on  perfectly  good  terma  Like  the  three  previous 
years,  1716  was  an  eventful  one  to  him ;  for  his  uncle  died, 
leaving  him  his  name,  his  important  judicial  office,  and  his 
whole  fortune.  He  thus  becaihe  one  of  the  richest  and 
most  influential  men  in  the  district  He  oontinued  to  hold 
his  presidency  for  twelve,  yearsj  in  the  course  of  which  he 
had  much  judicial  work  to  perform,  as  well  as  the  nonde- 
script administrative  functions  which  under  the  old  r^m€ 
fell  to  the  provincial  parliaments.  He  was  none  the  leas 
addicted  to  society,  and  he  took  no  small  part  in  the  pro- 
ceedings of  the  Bordeaux  Academy,  to  which  he  contributed 
papers  on  philosophy,  politics,  and  natural  science.  He 
also  wrote  much  less  serious  things,  and  it  was  during  the 
earlier  years  ol  his  presidency  that  he  finished,  if  he  did  not 
^gin,  the  LeUres  Penana^  They  were  conipleted  before 
1721,  and  appeared  in  that  year  anonymously,  with  Cologne 
on  the  title-page,  but  they  were  really  printed  and  puUished 
at  Amsterdam.  This,  celebrated  book  (the  original  notion 
of  which  is  generaUy  set  doWn  to  a  work  of  Dufresny,  the 
comic  author,  but  which  is  practically  original^  %ould  have 
been  surprising  enough  as  coming  from  a  magistrate -of  the 
highest  dignity  in  any  other  time  than  in  the  regency  of  the 
duke  of  Chleans,  and  even  as  it  was  it  rather  scandaligwl 
the  graver  among  Montesquieu's  contemporaries.  In  the 
KOiM  of  letten  written  by  and  tor  two  Persians  of  distanctioik 
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timiPBUiiig  in  Eiuop«^  MontMqueu  not  only  latirized  nn- 
merafiiUj  the  locial,  political,  eoeloBiaBtical,  and  literary 
foUieB  of  Im  day  in  France^  but  indulged  in  a  great  deal  of 
the  free  writing  (ao  free  as  yery  nearly  to  deserve  the  term 
lioentiaas)  which  was  characteristic  of  the  tale-tellers  of  the 
time.     Bat  what  acandaliied  grave  and  i>reciae  readers 
nfttorally  attracted  the  minority,  and  the  LeUra  PentuuM 
xnn.yttj  popnlar,  passing;  it  is  said,  through  four  editions 
within  the  year,  besides  piracies.     Then  the  vogue  suddenly 
ceased,  or  at  kaat  editions  ceased  for  nearly  nine  years  to 
appear.     It  is  said  that  a  formal  ministerial  prohibition 
was  the  canae  of  this^  and  it  is  not  improbable ;  for,  though 
the  regent  and    Dubois  must   have   exgoyed  the   book 
thonogfaly,  they  were  both  shrewd  enough  to  perceive  that 
uadenieath  its  playful  exterior  there  lay  a  spirit  of  very 
ineanveoient  criticimi  of  abuses  in  church  and  state.     The 
fact  is  that  the  Letira  Penanei  is  the  first  book  of  what  is 
called  the  Fhiloaophe  movement    The  criticism  is  scarcely 
yet  aggreaeive^  much  less  destructive,  and  in  Montesquieu's 
hands  it  never  became  so ;  but  what  it  might  become  in 
the  haiide  of  others  was  obvious  enough.     It  is  this  pre- 
eoisorship  in  his  own  special  line  which  in  all  probability 
made  YoltMre  ao  jealous  of  Montesquieu,  as  well  as  the 
advantage  which  a  wealthy  and  well-bom  noble  of  high 
oAcial  position  had  over  himself.     It  is  amusing  to  find 
YoUaire  doecribing  the  Lettrti  as  a  "  trumpery  book,"  a 
*?  book  which  anybody  might  have  written  easily.*    It  is 
Mt  esrtain  that^  in  its  perahar  mixture  of  light  badinage 
with  Botraerely  serious  purpose  but  gentlemanlike  moderar 
tion,  Voltaire  could  hnve  written  it  himself,  and  it  n 
certain  that  no  one  else  at  that  time  could.     The  reputa- 
tion acquired  by  thie  book  brought  Montesquieu  much  into 
Uie  iiteniy  society  of  the  capital,  and  he  composed  for,  or  at 
any  rate  contributed  to^  one  of  the  coteries  of  the  day  the 
clever  bat  rather  rhetorical  J)ialo^u4  de  Syiia  §i  €F£wrate, 
in  Whidi  the  dictator  gives  an  apology  tor  his  conduct    For 
MademoiseDe  do  dennont^  a  lady  of  royal  blood,  a  great 
beauty  and  a  favourite  queen  of  society,  he  wrote  the 
eatkmm  prose  poem  of  the  TempU  de  Onide,     This  is  half 
a  nanative^  half  an  all^goiy,  in  the  semi-ckssical  or  rather 
peeudo-riassical  taste  of  the  time^  decidedly  frivolous  and 
ddhiottdy  moral,  but  of  no  small  elegance  in  its  peculiar 
atjda.  '  A  later  >»  ^e^mi  of  the  same  kind,  which  is  almost 
but  noi  quite  certainly  Montesquieu's,  is  the  Vayaff§  d 
Pt^fiet,  in  which  his  wannest  admirers  have  found  tittle  to 
pfaiscL  .Ial725'Montesquieu  was  elected  a  member  of  the 
Academy,  but  an  almost  obeolete  rule  requiring  residence  in 
IMs  was  appealed  to,  and  the  election  was  annulled.    It  is 
doubtful  whether  a  hankering  after  Furisian  society,  or  an 
ambitioii  to  belong  to  the  Academy,  or  a  desire  to  devote 
himself  to  Utenuy  uurAiits  of  greater  importance,  or  simple 
vwinew  of  not  wholly  congenial  work  determined  him  to 
givervp  hit  Bordeaux  oflfce ;  it  is  certain  that  he  continued 
to  hold  it  but  a  short  time  after  this.     It  is  tolerably  clear 
that  he  had  already  begun  his  great  work,  and  the  character 
of  aonie  papers  which,  about'tiiis  time^  he  read  at  the  Bor^ 
ieanz  Academy  is  graver  and  less  purely  curious  than  his 
earlier contributiona.     In  1726  he  sold  the  tife  tenuieof  his 
oQce^  veeerving  the  reversion  for  his  son,  and  went  to  live 
in  the  eapital,  returning^  however,  for  half  of  each  year  4o 
LaBrftde.  *  There  was  now  no  further  formal  obetade  to  his 
reception  in  the  Acad^ie  Fran^aise^  but  a  new  one  arosa 
m-widftarB  had  bnm^t  the  Letiru  P^ncum  QMCially  under 
the  minister  Fleury's  attention,  and  FKeofy,  a  predman  in 
nMiiy  way%  was  shocked  by  them.    There  an  various 
aeeoantB  ^  the  way  in  which  the  dlfBeoUy  «ae  got  over, 
bat  all  seem  to  agree  that  Monteeqoiea  made  conceflBions 
which  wete  more  effeotoal  than  diffniiled.    He  was  elected 
and  received  in  January  1728.    AlmosI  Immediately  after- 
he  etarted  on  a  tonr'  ihraa|^  Bnrape  to  obsenm 


men,  things,  and  constitutions.      He  travelled  through 
Austria  to  Hungary,  but  was  unable  to  visit  Turkey  as  he 
had  proposed.     Then  he  made  for  Italy,  where  he  met 
CSiesterfield.     They  sojourned  together  at  Venice  for  some 
time^  and  a  curious  story  is  told  of  the  way  in  which  either 
a  piece  of  mischief  on  Qiesterfield's  part^  or  Montesquieu's 
own  nervousness  and  somewhat  inorcUnate  bdief  in  his  own 
importance,  made  the  latter  sacrifice  his  Venetian  notea 
At  Venice,  and  elsewhere  in  Italy,  he  remained  nearly  a 
year,  and  then  journeyed  by  way  of  Piedmont  and  the 
Rhine  to  Fingland.     Here  he  stayed  for  some  eighteen 
months,  and  acquired  an  admiration  for  EngUsh  character 
and  poUty  which  never  afterwards  deserted  him.     He 
returned,  not  to  Ptuis,  but  to  La  BrMe^  and  to  outward 
appearance  might  have  seemed  to  be  settling  down  as  a 
squire.     He  altered  his  park  in  the  En^^iah  fuhion,  made 
aeidulous  inquiries  into  his  own  genealogy,  arranged  an 
entail,  aaaerted,  though  not  harshly,  his  seignorial  rights, 
kept  poachers  in  awe,  and  so  forth.     Nor  did  he  neglect 
his  fortune,  but^  on  the  contraij,  improved  his  estatee  in 
every  way,  though  he  met  with  much  opposition,  partly 
from  the  dislike  of  his  tenants  to  new-fangled  ways,  and 
partly  from  the  insane  economic  regulations  of  the  time, 
^hich  actually  prohibited  the  planting  of  fresh  vineyards. 
Although,  however,  Montesquieu  was  enou^^  of  a  ^rrofkl 
mgn^r  to  be  laughed  at,  and  enough  of  a  careful  steward 
of  his  goods  to  be  reviled  for  avarice^  by  those  of  his  con- 
temporaries who  did  not  like  him,  these  matters  by  no 
means  engroesed  or  even  chiefly  occupied  his  thoi^^tai 
In  his  great  study  at  La  BrMe  (a  hall  rather  than  a  study, 
some  60  feet  long  by  40  wide)  he  was  conatantiy  dic- 
tating; ipaking  abatracta^  revising  eaeaya,  and  in  other 
ways  preparing  his  great  book.     Like  some  other  men  of 
letters^  though  perhapa  no  other  haa  had  the  experience  in 
quite  the  aame  degree^  he  found  himaelf  a  tittle  hampered 
by  hia  eartier  work.     He  may  iiave  thou^^t  it  wiae  to 
soften   the  transition  from  the  iMtru  Pmrimu  to  the 
Bwprii  du  Xoit,  by  interpoeing  a  publication  graver  than 
the  former  and  leas  elaborate  than  the  ktter.    He  had 
always^  as  indeed  was  the  case  with  most  Frenchmen  of  his 
century,  been  interested  in  ancient  Rome  and  her  history ; 
and  he  had  composed  not  a  few  minor  tractates  on  the 
subject,  of  which  many  titles  and  some  examples  remain, 
beddes  the  already-mentioned  dialogue  on  SyUa.    Ati  these 
now  took  form  in  the  Coimdiraiioni  »ur  let  Caum  di  la 
Grandeur  H  la  Dkademce  d€$  Ronutim,  which  appeared  in 
1734  at  Amsterdam,  without  tiie  author's  name.    This» 
however,  was  perf ectiy  weU  known ;  indeed,  Montesquieu 
f  oimaUy  presented  a  c<^y  to  the  French  Academy.    Anony- 
mity of  titie-pages  was  a  fashion  of  the  day  which  meant 
nothing.     The  book  was  not  extraordinarily  popukr  in 
France  at  the  time.    The  author's  reputation  as  a  jester 
stuck  to  him,  and  the  salons  affected  to  consider  the  LeUra 
Pertemm  and  the  new  book  respectively  as  the.  **  grandeur  * 
and  the  **dtoidence  de  M.'de  Montesquieu;"  but  more 
serious  readen  at'  once  perceived  its  extraordinary  merit, 
and  it  was  eagerly  read  abroad.    A  copy  of  it  exists  or 
existed  which  had  the  singular  fortune  ta  be  annotated  by 
Frederick  the  Great,  and  to  be  abstracted  from  the  Potsdam 
library  by  Napoleon.     It  is  said,  moreover,  by  competent 
authorities  to  have  been  the  meet  enduringly  popular  and 
the  meet  widely  read  of  aU  ite  author's  works  in  his  own 
country,  and  it  has  certainly  been  the  moet  frequentiy  and 
carefuUy  edited.    Ite  merite  are  Indeed  undeniable.    Merely 
echokftio  critieiem  may  of  oourae'oldect  to  it^  as  to  eveiy 
other  book  of  the  time,  the  abaenqe  of  the  exaotnees  ol 
modem  critical  hnquiiy  into  the  faeti  of  history ;  but  tfaie 
is  onlT  a  new  examj^  of  a  frequent .  ^^norolie  dmeiki 
The  virtOB  of  Monteequiea's  book  is  not  in  its  faeti  bat  in 
ite  viowa.    It  is  (pntting  'Bamuii^wtA  Vlco..«md4abM^ 
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iliA  fint  important  eaaay  in  the  philosophy  of  history. 
TIm  point  ot.view  is  entirely  different  from  that  of  Bossuet, 
and  It  seems  entirely  improbable  that  Montesquieu  knew 
anything  of  .Yico..  In  the  Orandmr  et  Decadence  the 
characteristics  of  the  Etprii  dea  Lois  appeik-  with  the.  neces- 
sary subordination  to  a  narrower  subject.  Two  things  are 
especially  noticeable  in  it :  a  peculiarity  of  style,  and  a 
peouliai^ty  of  thought.  The  style  has  a  superficial  defect 
"which  must  strike  eYeiy  oney  and  which  was  not  overlooked 
by  those  who  were  jealous  of  Montesquieu  at  the  time. 
The  page  is  broken  up  into  short  paragraphs,  of  but  a-few 
lines  eachj  which  look  very  ugly,  which  irritate  the  reader 
by  breaking  the  sense,  and  which  prepare  him  to  expect 
an  undue  «nd  ostentatious  sententiousness.  The  blemish, 
however,  is  chiefly  mechanical,  and,  though  no  editor  has 
hitherto  had  the  perhaps  improper  audacity  so  to  do,  it 
would  be -perfectly  possible  to  obliterate  it  without  changing 
a  word.  On  the  other  hand,  the  merits  of  the  expression 
are  very  great  It  is  grave  and  destitute  of  ornament,'  but 
extraordinarily  luminous  and  full  of  what  would  be  caUed 
epigram,  if  the  word  epigram'  had  not  a  certain  connotation 
of  flippancy  about  it.  It  is  a  very  short  book ;  for,  printed 
in  large  type  with  tolerably  abundant  notes,  it  fills  but 
two  hundred  pages  in  the  last  edition  of  Montesquieu's 
works.  But  no  work  of  the  century,  except  Tur^t's  second 
Sarbonns  Due&une^  contains,'  in  proportion  to  its  size, 
more  weighty  and  original  thought  on  historical  subjects, 
while  Montesquieu  has  over  Turgot  the  immense  advantage 
of  style. 

Although,  however,  this  hallan  ^euai,  m  the  style  of  his 
great  work,  may  be  said  to  have  been  successful,  and  though 
much  of,  that  work  was,  as  we  have  seen,  in  all  probability 
already  composed,  Montesquieu  was  in  no  hurry  to  publiiJi 
it.  He  went  on  **  cultivating  the  garden  "  diligently  both 
as  a  student  and  as  an  improving  landowner.  He  had 
lawsuits,  sometimes  on  his  own  account,  sometimes  on  that 
of  others,  and  in  one  case  he  won  from  tiie  city  of  Bordeaux 
BO  less  than  eleven  hundred  arpenU  of,  it  is  true,  the  un- 
productive lande$  of  the  country.  He  is  baid  to  have 
begun  a  history  of  Louis  XL,  and  there  is  a  story  that  it 
waa  oompleted  but  burnt  by  mistake.  He  wrote  the 
■ketch  of  Lynmttqw  for  Stanislaus  Leczinski;  he  published 
new  and  final  editions  of  the  Temple  de  Onide,  of  the  Lettree 
Ferttmee,  of  Sylla  ei  Overate  (which  indeed  had  never  been 
published,  properly  speaking).  After  allowing  the  Gh'ondeur 
ei  J>Soadenee  to  be  reprinted  .without  alterations  some  half 
dozen  times,  he  revised  and  corrected  it.  He  also  took 
great  pains  with  thd  education  of  his  son  Charles  and  his 
di^ughter  Denise,  of  whom  he  was  extremely  fond.  He 
frequently  visited  Paris,  where  his  favourite  resorts  were 
the  salons  of  Madame  de  Tenoin  and  Madame  d'Aiguillon. 
But  all  the  time  he  must  have  been  steadily  work|pg  at 
his  book,  indeed,  a  oontemp6rary  •accuses  hun  of  having 
only  gone  into  society  to  pick  up  materials  for  it  But  It 
seems  that  he  did  not  begin  the  final  task  of  composition 
till  1743.  Two  years  of  uninterrupted  work  at  La  BrMe 
finished  the  greater  part  of  it,  and  two  more  the  rest  It 
was  finally  published  at  Geneva  in  the  autumn  of  1748,  in 
two  volumes  quarto.  The  publication  was,  however,  pre- 
ceded by  one  of  those  odd  incidents  which  in  literature  illus- 
trate dive's  well-known  saying  about  oourts-martial  in' war. 
Montesquieu  summoned  a  conmdtteq  of  friends,  according 
to  a  very  common  practice,  to  hear  and  give  an  opinion 
on  his  work.  It  was  an  imposing  and  certainly  not  an 
unfriendly  one,  oonsistingof  Hdnault,  Helv^tius,  the  financier 
Silhouette,  the  dramatist  Saurin,  Cr^billon  the  younger, 
and  kstly,  Fon|enelle, — in  fact,,  all  sorts  and  conditions 
of  literary  men.  The  members  of  this  eminently  competent 
tribunal  unanimously,  thoogh  for  different  reasons  and  in 
cUfbrvnt  fonnt  oi  expi^trion,*  advi««d  tho  mA^  not  to 


publish  a  book  "which  "has  been  >  recently  daseribod  hf  4 
-judge  of  certainly  not  less  compotende  as  f'one  of  the  moat 
important  books  ever  written,"  and  which,  when  importaiioe 
of  matter  and  excellence  of  manner  are  jointly  consideref^ 
may  be  almost  certainly  ranked  as  the  greatest  book  of 
!the  French  18tE  century. 

Montesquieu,  of  course,  did  not  take  his  friends'advioeL  In 
such  cases  no  man  ever  does,  and  in  this  case  it  was  oertainlj 
fortunate.  The  Seprit  dee  Laie  represents  the  reflenons 
of  a  singularly  clear,  original,  and  comprehensive  mind,  cor- 
rected by  forty  years'  .study  of  men  and  books^  arranged  in 
accordance  with  a  lon^  deliberated  plan,  and  coochad  in 
language  of  remarkahle  freshness  and  idiosyncrasy.  The 
title  has  been  somewhat  cavilled  at,  and,  like  that  of  the 
ConeidSratione^  it  gave  a  handle  to  the  somewhat  malicioiia 
frivolity  of  the  salons.  But  if  it  had  been  preeeiyed  in 
full  it  would  have  escaped  much  of  the  critidam  which  it 
has  received.  In  the  original  editions  it  runs  VEaprU 
dee  Loie  .*  <m  du  Eappori  que  lee  Lcie  doivent  on/oir  ame  la 
Coneiitvium  de  chaque  Gouvemement,  leg  Mi^ure,  le  Climat^ 
la  Religion,  le  Commerce^  ete.  It  consists'  of  thixty-oiia 
books,  which  in  some  editions  are  grouped  in  six  parts.  This 
division  into  parts  is  known  to  have  entered  into  the 
author's  original  plan,  but  he  seems  to  have  changed  his  mind 
about  it  Speaking  summarily,  the  first  part,  oontaining 
eight  books,  deals  with  law  in  general  and  with  forms  of 
government;  the  second,  containing  five^  with  military 
arrangements,  with  taxation,  Ac. ;  the  third,  eontaining  aiZy 
with  manners  and  customs,  and  their  depenaenoe  on 
climatic  conditions ;  the  fdurth,  containing  four,  with  eco- 
nomic matters  \  and  the  fifth,  containing  three,  with  religioii. 
The  last  five  books,  forming  a  kind  of  supplement^  deal 
specially  with  Roman,  French,  and  feudal  law.  Tho  mosi 
noteworthy  peculiarity  of  the  book  to  a  cursory -reader  lies 
in  the  section  dealing  with  effects  of  climate,  aAd  this 
indeed  w«s  almost  the  only  characteristic  which  the  vulgar 
fook  in,  probably  because  it  was  easily  snseeptiUe  of 
parody  and  reduetio  dd  abeurdum.  But  this  tl^eory  is 
but  the  least  part  of  the  claims  of  the  book*  to  att^tioo. 
Its  vast  and  careful  collection  of  facts,  the  novelty  and 
brilliancy --of  the  generalizations  founded  on  thtfm,  the 
constructive  apirit  which  penetrates  it,  ita  tolerance^  ita 
placid  wisdom  lighted  up  l^  tivacious  epigram,  could  only 
escape  the  most  careless  raader.  The  singular  spirit  of 
moderation  which  distinguishes  its  views  on  polities  mad 
religion  was  indeed  rather  againat  it  than>  in  its  favour  ]b 
France,  and  Helv4tius,  who  was  as  outspoken  as  he  vaa 
good-natured,  had  definitely  assigned  this  as  the  reason  oC 
his' unfavourable  judgment  GhQ  the  other  hand,  if  not 
destructive  it  was  sufficiently  critical,  and  it  thus  raised 
enemies  on  more  than  one  side.  Montesquieu  was  thought 
too  English  in  his  ideas  by  some,  the  severs  defendeis 
of  orthodoxy  considered  him  latitndinarian,  and  one 
zealous  Jansenist  informed  him  that  he  was  '^a  pig.* 
It  was  long  suspected,  but  is  now  positively  known,  that 
the  book  (not  altogether  with  the  goodwill  jof  the  pope) 
was  put  on  the  Index,  and  the  Borbonne  prcgeoted,  though 
it  did  not  carry  out,  a  ragular  censure.  To  all  thoae  o^ 
jectors  the  author  replied  in  a  masterly  d^etue;  and 
there  seems  to  be  no  foundation  for  the  late  and  scandaloaa 
stories  which  represent  him  as  having  used  Madams' de 
Pompadour's  influence  to  suppress  criticism.  The  fact 
was  that,  after  the  first  snarlings  of  envy  and  inoompeienos 
had  died  away,  he  had  little  occasion  to  oomplain.  Sven 
Voltaire,  who  was  his  decided  enemy,  was  foroed  at  length 
to  speak  in  public,  if  not  in  private,  oomplimsntarily  of  the 
JgeprU,  and  from  all  parte  of  Europe  the  nsws  of  racossl 
arrived. 

Montesquieu  ei^oyed  his  triumph  rather  at  Ia  BiMs  than 
atParia.    Hs  was  becoming  an  old  man,  and,  nnliko  Foola- 
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nelle,  lie  does  not  seem  to  IiaTe  preeerved  in  old  age  th» 
passion  for  society  wMch  liad  marked  his  jovlHl  A  rather 
dubious  description,  published  long  after  his  death,  repre- 
sents him  as  "  wandering  in  his  woods  from  mom  to  night 
with  a  white  cotton  nightcap  on  his  head,  and  a  Tine  prop 
on  his  shoulder."  This,  in  the  florid  language  of  its  time 
(the  Republican  period),  is  probably  only  an  imaginatiye 
expression  of  his  known  interest  in  managing  his  estate. 
But  he  certainly  spent  much  of  his  later  years. in  the 
country^  though  he  sometimes  visited  Paris,  and  on  one 
visit  lukd  the  opportunity,  which  he  is  likely  to  have  en- 
joyed, of  procuring  the  release  of  his  admirer  La  Beaumelle 
from  an  imprisonment  which  La  Beaumelle  had  suffered 
at  the  instance  of  Voltaire.  He  is  said  also  to  have  been 
instrumental  in  obtaining  a  pension. for  Piron.  Indeed, 
indigent  or  unlucky  men  of  letters  found  in  him  a  constant 
protector,  and  that  not  merely  at  the  royal  expense.  Kor  did  ^ 
he  by  any  means  neglect  literary  composition.  The  curious » 
little  romance  of  Artaee  et  JttnSnie,  a  short  and  unfinished 
treatise  on  Taste,  many  of  his  published  Feniiea,  and  much 
unpublished  matter  date  from  the  period  subsequent  to 
the  Eiprii  de$  Lois,  He  did  not,  however,  live  many  years 
after  the  appearance  of  his  great  work.  At  the  end  of 
1754  he  visited  Paris,  with  the  intention  of  getting  rid  of 
ther  lease  of  his  house  there  and  finally  retiring  to  La 
Br^e.  He  was  shortly  after  taken  ill  nith  an  attack  of 
fever,  which  seems  to  have  affected  the  lunga^  and  in  less 
than  a  fortnight  he  died,  on  lOth  February  1755,  aged 
sizty-siz.  He  was  buried  in  the  church  of  Saint  Sulpice 
with  little  pomp,  and  the  Revolution  obliterated  all  trace 
of  his  remains. 

The  literary  and  nhilotophical  meriti  of  UontaMuieu^and  Us 
TUMitloD,  sctosl  and  nUtorica],  in  tha  literature  of  Franca  and  of 
Europe,  form  a  rabject  of  rather  tmoaaal  intereet  In  iti  kind.     At 
the  beginning  of  this  centnry  the  vicomte  de  Bonald  ilaiewd  him 
VL-ith  tticine  and  Boaeuet,  ae  the  object  of  a  "  religioos  veneration  ". 
anions  Frenchmen.     Bat  Bonald  wae  not  quite  a  auitsble  epokeo- 
1  nan  lor  France^  and  it  may  be  doubted  whether  the  author  of  the 
£sprit  dea  Loi»  hae  ever  really  occupied  any  eueh  position  in  his 
ou-n  countrv.     For  a  generation  after  nil  death  he  remained  indeed 
the  idol  ana  the  great  authority  of  the  moderate  reforming  party 
in  France,  and  at  such  timea  aa  that  party  recovered  power  during 
the   revolutionary  period  Monteequieu  recovered  vogue  with  it 
But  the  tendencv  or  the  century  and  a  quarter  which  have  nailed 
since  hlfe  death  naa  been  to  reduce  the  numbers  and  poeitun  of 
thia  party  ever  more  and  more^  and  Monteequieu  is  not  often  quot- 
able, or  quoted,  either  by  Republicans,  Bonapartists,  or  LegitimistB, 
af  the  preetot  day.     Again,  nil  serious  works  contain  citation  of  or 
allosion  to  a  vast  number  of  facts,  and  the  ejcact  (let  it  be  hoped 
that  poeterity  will  not  call  it  the  pettifogging)  erltioiam  of  our 
time  chaUengee  the  accuracy  of  these  facta     Although  he  was 
really  the  founder,  or  at  least  one  of  the  founders,  of  the  sciencea  of 
comparative  politice  and  of  the  philosophv  of  historv,  his  deecend- 
anta  and  followers  in  theee  sciencee  think  they  have  outmwb 
him.     In  Franoe  his  popularity  has  always  been  dubious  and  eon- 
tested.     Itia  a  singular  thin^  that,  until  within  the  last  decade^ 
there  has  been  no  properly  edited  edition  of  his  works,  and  nothing 
er-en  approaching  a  complete  biography  of  him,  the  ^ace  of  the 
latter  being  occupied  by  the  meagre  and  rhetorical  ^og«9  of  the 
last  centary.     He  is,  his  chief  admirers  assert^  hardly  read  at  all 
in  France  ta4ay,  and  a  tolerable  familiarity  with  modem  French 
literature  enablee  its  possessor  to  corroborate  this  by  first-hand 
knowledge,  to  tho  effeot  that  no  writer  of  equd  eminence  is  so  little 
quoted.     The  admirers  Just  mentioned  attempt  to  explain  the  fkot 
by  confeariny  that  Montesquieu,  great  as  he  i%  Is  not  altogaUier 
^reat  according  to  French  .principlee.     It  is  not  only  that  ha  is  an 
Anglo-maniac,  but  that  he* is  rather  English  than  nenchla  style 
a nu  thought    His  work,  at  least  the  JSnrit,  is  laoking  in  the  pro- 
portion and  the  almost  ostentatious  lucidity  of  arrangement  which 
SL  Frenchman  demanda     His  sentencea  are  often  enigmatical,  and 
•u  {sestive  rather  than  clear.    He  Is  almost  entirely  dispassionate  in 

ralxtica,  but  he  lacks  the  unswerving  deductive  consistency  which 
renchmen  love  in  that  ecienee.     His  wit,  it  is  said,  ia  quunt  and 
m  little  provincial,  hia  style  irregular  and  in  no  definite  pwnrv. 

Some  of  theee  things  may  be  allowed  to  exist  and  to  be  defeeta 
In  Monteequieu,  but  they  are  balanced  by  merita  which  render 
tbem  almoet  iiudgnificant  Of  the  minor  works,  which  are  on  the 
-wbole  rather  unworthy  of  their  author,  nothing  need  be  said  here. 
In  the  few  iVf|#^  and  in  detached  thou^hta  of  the  seme  kind 


seattared  about  the  tolembly  numeroofc  letters  which  have  reached 
na,  tiiare  is  much  aonteness  snd  point,  as  also  in  aome  of  the  beet 
aentenoes  of  the  CbntUUratiotu  and  of  the  StpriL  But  no  one  would 
vat  Monteaauieu  as  a  MMfa,  or  maxim,  writer  beside  La  Roche- 
foucauld and  Joubert,  Paadal  and  Yauvenarguee.  It  is  on  his  three 
principal  works  that  his  fkme  doea  and  must  reel  Each  one  of 
theee  la  a  masteipieoe  in  ito  kind.  It  is  doubtfhl  whelher  the 
XeMrat  PerMMes  vuld  at  their  best  either  in  wit  or  in  giring  Uvely 
pictures  of  the  tinle  to  the  best  of  Voltaire's  similar  work,  though 
they  a^  Inore- unequal  There  ia,  moreover,  the  great  dilTerence 
between  Monteequieu  and  Voltaire  that  the  former  is  a  rational 
reformer,  and  not  a  mere  ptrt^/Uur  or&ond^trt  to  whom  fault- 
finding ia  more  convenient  for  showing  off  his  wit  than  acquiescence^ 
Of  course  this  laat  deecription  doee  not  fully  or  always  deecribo 
Voltaire,  but  it  often  doee.  It  i*  seldom  or  never  applicable  to 
Monteequieu.  Only  one  of  Voltaire's  own-  chargee  against  the 
book  and  ita  author  must  be  ftilly  allowed.'  -He  is  said  to  have 
replied  to  a  fUend  who  urged  him  to  give  up  'his  habit  of  sneering 
at  Monteequieu,  "11  est  coupable  de  llae-poesie,'*  and  this  i*  true. 
Not  only  are  Moateaquieu'rremarks  on  poetiy  (he  himself  occasion- 
ally wrote  veraesb  and  very  bad  ones)  childish,  but  he  is  never  hanpy 
>  in  purely  Uterazyappredation.  The  Cbiwii^raMoM  are  noteworthy, 
not  only  for  the  complete  change  of  style  (which  fh>m  the  light  and 
mocking  tone  of  the  LtUrt$  beMmes  grave,  weighty,  and  sustained, 
with  abundance  of  striking  exvreeeion),  but  for  the  profunditv  and 
originality  of  the  viewa  and  for  the  completeness  with  whicn  the 
author  oanries  out  his  pail.  Theee  words— except,  perhape,  the  laat 
clause  apply  with  inoreaaln^  force  to  the  B§prU  ae$  LoU  The  book 
has  been  accused  of  desultoruesi^  but  this  arisea,  in  part  at  least, 
from  a  misepprehenaion  of  the  anthor^s  deeign.  At  tne  same  time, 
it  is  impossible  to  say  that  the  equivonl  meaning  of  the  word  "  law," 
which  nss  misled  so  many  rsasoners,  has  not  sometimes  misled 


Montesquieu  himselfl  For  the  most  part,  however,  he>keepe  the 
promise  of  his  sub-tit'e  ({iven  shove)  with  fidelity,  and  applies  it 
with  exhaustive  careu  Itis  only  in  tne  laat  fsw  books,'  which,  hav^ 
been  said  to  be  a  kind  of  appendix,  that  something  of  Jinel^vaney 
suggeets  itselll  The  real  importance  of  the  JEtprU  dt$  LoU;  how- 
ever, is  not  that  of  a  fbnnal  treatise  on  law,  or  even  on  ijolity.  It  is 
thatofsnessemUageof  the  moat  ISMtile^  orlgUal,  and  inspiriting  views 
on  legal  and  politioal  sntdeeta^  put  in  language  of  singular  sugges- 
tivensss  snd  vigour,  illastmtod  by  examplea  which  are'  alwaya  apt 


and  luminous,  pennsatcd  by  tiio  spirit  of  temperate  and  tolerant  de- 
airs  lot  human  unprovemaot  snd  happineae,  and  almoet  unique  in 
its  entire  freedom  at  onoe  from  doctrinaiijaniam,  from  visionary 


enthusissm,  from  egotism,  and  firom  an  undue  epirit  of  system. 
As  for  the  stylo,  no  one  who  does  not  mistake  the  definition  of  that 
much  used  and  much  .misused  word  can  deny  it  to  Montesquieu. 
He  has  in  the  iEq^rtt  littie  omsment,  but  his  composition  ii  wholly 
admirable.  Everv  now  and  then  there  are  reminiscenoes,  perhaps  a 
littie  more  doee  tnan  is  neceeeary,  of  the  badinaoe  of  the  LtUre$  /Vr- 
§afua,  but  theee  are  rare,  and  the  author's  wit  u  for  the  most  used 
only  to  lighten  Us  pagea  Tet  another  great  peculiarity  of  this  book, 
aa  well  as  of  the  Oonsiddratioiu,  has  to  be  notioed.  The  geniusof  the 
anther  for  generalisation  ii  so  great,  his  instinct  in  pobtical  science 
eo  sura,  that  even  the  falsity  of  his  premises  frequentiy  fidls  to 
vitiate  nis  condnsiona    He  hss  known  wrongs  but  he  has  thought 

nie  sole  edltfoa  ef  If oatsaqulea  Vlikb  need  be  SMatienm  bers  Is  that  of 
Kdonort  UboQlave  a  Tola.,  Fsria,  ISTI-lSrSl  Ike  sole  Uograpiiy  that  of  LoaU 
VUa (Porta.  eMond  edltton,  ISTn    Trnb  fkeloMsr Ike feeto orthe aboT«  notle« 


ore  prlnelpanjr  dirnwn.     11m  ueUographr  of  Mcatasoelsn's  pobllshed  vorlu 
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KtprU  dm  Leia,  sddltlonal  UUrm  Ftmmmt  ssbbts  sad  frscmsnts  of 
1^  dlexia^  lettsn.  notebooks,  end  ee  teth.    The  pnssnt  posesssors, 
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an  kladi^  dkoio^  lettsn.  notebooks,  ead  ee  teHk    The  l 
howerer,  who  lepneent  lloBtMqnlen,  tbo^  not  la  Ike  dlieet  I 

hitherto  rafbesd  Mnnisskm  to  ea ' "*    '" " 

the  pablleatlea  ef  eome  ef  than  1 
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MOKTEYERDE,  Claudio  (1568-164SX  tha  inventor 
of  the  "  free  style  "  of  musical  compoaition,  was  bom'at  Cre- 
moDtk  in  1568 ;  he  was  engaged  at  an  earl^  age  as  violist 
to  fhe  duke  of  Hantna»  and  studied  oompontion  with  some 
enooeaa  under  Ingegneri,  tht  duke*!  ''maeetro  di  capella^" 
though  without  thoroughly  mastering  the  difficulties  of 
muaioalacience.  His  knowledge  of  counterpoint  was  limited, 
and  hia  ear  imperfect^  but  he  was  a  bold  experimentei^  and 
hia  undisguised  empizieiim  led  to  diflooresiea  which  exercised 
a  lasting  influence  upon  the  progreaa  of  art  He  was  the 
firstcompoeerwhoTentured  to  uaeunprepareddisaonances^ — 
employing  them  firat  in  his  madrigalsy  the  beauty  of  which 
they  utterly  destroyed,  but  afterwards  introdu^g  them 
into  musio  of  another  kind  with  such  excellent-  effect  that 
their  value  was  universally  reoognized,  and  all  opposition 
to  their  oae  effectually  silenced.     In  1603  he  succeeded 
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Iiigegii6ria8*'ma«itrodieapel]A;''  and  in  1 607  li«  produced, 
for  tke  mArriAge  of  FrancMoo  Goncaga,  his  lint  operai 
Ariana,  in  wliich  be  employed  the  newly-diaoorered  dis- 
cords with  irresistible  effect  Thongji  be  did  not  invent  the 
lyric  drama— Peri's  Euridice  baring  been  produced  at 
Florence  in  1600— be  raised  it  to  a  level  which  distanced 
all  contemporary  competition.  His  second  opera,  Or/eo, 
composed  in  1608,  was  even  more  successful  than  Ariana, 
and  was  based  upon  a  principle  which  is  held  by  some 
modem  critics  to  embody  the  only  law  to  which  the 
dramatic  comix)8er  owes  obedience — Aat  of  accommodating 
the  music  to  the  exigencies  of  the  scene.  In  1613  Monte- 
veide  was  invited  to  Venice,  as  "  maestro  di  capella  "*  at  St 
Mark's.  Here  he  composed  much  sacred  music,  the  greater 
part  of  which  is  lost, — acircumstancethe  less  to  be  regretted, 
riince  his  Vetpen  and  Mauet  bear  no  comparison  wiUi  those 
produced  by  his  predecessors  in  office.  In  1630  he  wrote 
another  grand  opera,  JProserpina  rapUa,  In  1639  he  pro- 
duced L*Adone,  and  in  1641  Le  Nom  di  Enea  and  H  ritomo  , 
<rUli$te.  These  later  works  show  him  still  greatly  in 
advance  of  his  age,  notwithstanding  the  progress  made  by 
other  composers  since  the  production  of  Or/eo.  Monteverde 
was  ordained  priest  in  1633 ;  and  he  died  in  1643,  uni- 
versally respected.  Though  his  free  employment  of  the 
dominant  seventh  and  other  unprepared  discords  put  an 
cfnd  to  the  school  of  Palestrina,  it  led  the  way  to  the  greatest 
achievements  of  modem  music 

MONTEEYIDEO,  Sak  Fujpb  t  Saxtiaoo  dx,  the  capital 
of  the  republic  of  Uruguay  (Banda  Oriental)  in  South 
America,  lies  on  the  eastem  side  of  a  nearly  semicircular 
bay  on  the  northern  shore  of  the  estuary  of  the  La  Plata, 
120  miles  from  Buenos  Ayres,  with  which  communication 
is  maintained  by  a  daily  service  of  steamed.     The  small 
peninsula  on  which  the  city  is  bnilt  does  not  rise  more 
than  9ft  feet  above  the  level  of  the  sea ;  but  the  headland 
of  Oeno^  505  feet  high,  which  forms  the  western  side  of 
the  bay,  is  notable  enough  on  that  low-lying  coast  to  justify 
the  name  Montevideo ;  it  is  crowned  by  a  lighthouse,  and 
bj  an  old  Spanish  f ort^  once  of  considerable  strength.  About 
630  acres  is  the  area  occupied  by  the  city  proper;  the 
suburbs  stretch  for  miles  into  the  country.    The  plan  both 
of  the  old  and  the  new  town  is  regular ;  they  are  separated 
by  the  Oalle  de  la  Chidadela  on  the  line  of  the  old  ramparts. 
A  somewhat  Oriental  appearance  is  produced  by  the  low 
houses  with  their  flat  terraced  roofs  and  miradon  or  watch- 
towers,  from  which  the  merchants  look  out  for  ships.     As 
a  whole,  the  city  is  overbuilt,  and  immense  wealth  has  been 
squandered  in  Italian  marbles  and  other  forms  of  archi- 
teetnnd  decoration.    The  streets  are  for  the  most  part  well 
imved,  and  there  is  an  extensive  tramway  system.     Mare's 
grease  was  for  some  time  employed  to  xnake  gas  for  light- 
ing ;  but  an  epidemic  having  conunenced  at  the  gas-yard 
the  works  were  for  a  time  closed,  and  when  they  were  re- 
opened coal-gas  was  substituted.     Previous  to  1870,  when 
water  was  introduced  from  a  distance  of  40  miles,  the  whole 
inpply  was  dependent  on  the  rainfalL    In  the  old  town 
the  princiiial  square  is  the  Placa  de  la  Constitucion,  the 
south  side  of  which  contains  the  **  cathedral,''  and  the  north 
side  the  cahildo  (law-courts,  senate-house,  and  prison).    The 
eatiiedral  (as  it  is  usually  called,  though  the  bidiop  is  a 
fatthop  in  partHms,  and  takes  his  titie  from  Meg»ra  in  Asia 
Minor)  is  a  somewhat  imposing  building,  consecrated  21st 
October  1804,  with  a  dome  and  two  side  towers  133  feet 
high,  which  form  one  of  the  best  landmarks  of  the  bay.    In' 
the  line  of  the  old  rannMtfts  formerly  stood  the  old  Spamsh 
dtadel,  which  was  buflt  by  the  seven  years'  forced  labour 
of  2000  Guaiani  Indians.    From  1885  to  1868  it  served  as 
the  principal  market  in  the  city;  in  1877  it  was  removed 
and  the  area  united  with  the  flna  Flaaa  de  h  Independenda 
a^lha  sonth-weettm  end  of  tiie  CUla  del  18  Julio,  a  broad 


street  wUch  runs  In  a  stral^t  Une  right  through  tha  aaw 
town.  The  new  market^  oovering  2  acres,  was  bnilt  in 
1867  at  a  cost  of  £86,000,  and  thoa  ara  besidee  the  Port 
market  (cost  £66^20)  and  the  Meroado  Chieo.  The  a- 
change,  constructed  after  the  style  of  thahonM  at  Boideaiuc, 
dates  from  1864,  and  cost  £82,000  Of  note  also  axa  the 
custom-house,  the  post  oAca  (1886),  the  mnsetun,  the  puUio 
library  (founded  in  1880  by  Dr  J.  M.  Perei  Castdlano),  the 
university  (dating  from  1849),  the  BoUs  theatre  (1856),  the 
British  hospital  (established  in  1857,  present  building  1867), 
the  Hospital  de  Caridad  (founded  by  Frsaeisoo  A.  Macil  in 
1825),  having  an  average  of  300  patiants,  the  new  lunatic 
asylum  (1877),  the  Basque  ehuieh  (1858^  aad  the  English 
church  (I845]l,  bmlt  on  the  site  of  a  battery  taken  in  1807 
by  Sir  Samuel  Auchmuty's  forces.    Since  tiie  beginning  of 


Map  of  IContovidM. 

the  century  the  depth  of  water  in  the  bay  has  been  allowed 
to  diminiah  5  feet,  and  the  area  has  been  reduced  by  the 
constraction  (1868)  of  an  embankment  to  carry  the  r^way 
across  it.  Dredging  has  been  tried  from  time  to  time,  but 
on  too  limited  a  scale.  The  so-called  harbour  is  a  space  of 
less  than  half  a  mile  square  off  the  north-west  face  of  the 
town ;  in  1870  it  was  reported  to  be  yearly  becoming  smaller 
and  less  safe,  and  vessels  are  now  obliged  to  anchor  farther 
out  Among  modem  improvements  m  the  port  the  most 
noteworthy  are  the  Maua  dry  docks,  opened  in  1873,  and 
the  larger  docks,  erected  in  1877  at  a  cost  of  2,000,000 
dollars,  at  the  foot  of  the  Cerro  on  the  other  side  of  the 
bay.  The  trade  of  Montevideo  consists  mainly  in  tiie  ex- 
port  of  the  raw  products  of  the  slaughter-house  (horns, 
hides,  hair,  tallow,  wool,  bones),  with  a  certain  quantity  of 
live  stock  end  preserved  meat,  and  in  tiie  import  of  European 
manufactures.  During  the  five  years  1 877-1 881  the  average 
value  of  the  exports  was  £2,303,061,  and  that  of  the  imports 
£3,469,997  Of  tiie  1044  vessels  (tonnage  780,870)  which 
entered  in  1879, 285  were  EngUsh,  157  Spanish,  145  Italian, 
112  German,  and  99  French.  The  popuktion  is  largely  of 
foreign  origin,  Italian,  Spanish,  Basque^  and  French.  In 
1874  the  itaUans,  who  had  rapidly  increased  after  the 
siege^  were  about  40,000  strong;  and  in  several  quarters  of 
the  ci^  nothing  was  to  be  heard  save  Korth-Italian  dialects. 
Even  in  1880,  after  the  exodus  caused  by  the  oonfiscations 
of  1875,  they  numbered  36,300.  The  greater  proportion 
are  engaged  as  petty  tiadersw  In  1 87  9  tiie  total  population 
of  tiie  town  was  73,879 ;  it  had  been  92,260  in  1878^  and 
105,296  in  1871,  and  now  (1883X  including  the  environai 
U  110,167.  V        A         M«Hi  —I 

HontsvidM  owts  its  origin  not  w  the  oommirdsl  sdvsntMw' 
of  Its  podtion  bat  to  the  }osloaiy  of  tiio  Bpsaisids  towudToM 
f  ortomess,  which  led  Zsbola,  vkoroy  of  Bmdm  AyrH  to  trwt  a 
fort  at  tbia  point  la  1717.  In  172e  tfao  frit  orttlm  w«e  lati». 
wood  fbom  the  OMarj  Islsnds  ia4  AndsMs,  snd  aoif  than  U^ 
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ytan  iMMd  befor»  the  Mttlement  was  declared  a  port ;  bat  by 
1781  it  bad  6460  inhabitants,  and  by  1792  was  importing  to  the 
ralae  of  2,993,267  dollars,  and  exporting  to  the  Talud  of  4,150,623. 
In  1808  the  governor  of  Montevideo  was  the  first  to  revolt  against 
the  Spanish  anthoritiea,  and  to  establish  an  independent  junta ; 
twontj  years  later,  after  much  disastroos  eonfnsion  and  conflict,  the 
city  became  the  recognised  capital  of  the  newly-formed  republic 
of  Bands  Oriental  Its  population,  which  had  been  about  86,000 
at  the  opening  of  the  centnij,  was  radnoed  to  9000  by  1829  ;  and 
it  had  hardly  recovered  its  ground  in  this  respect  (81,189)  when, 
in  1843,  Rosa^  dictator  of  Buenos  Ayres,  wishing  to  oomp«l  annexa- 
tion to  Buenos  Ayres,  commenced  the  sioee  wmch  was  irregularly 
maintained  till  1852,  and  left  the  dty  ana  the  country  exhausted 
and  almost  mined.  By  1860,  however,  the  population  had  in- 
creased to  49,548 ;  and  though  the  Brazilians  blockaded  the  port 
in  1864-5  and  reinstated  ex-president  Flores  the  prosperity  of  the 
place  was  but  little  impaired.  During  the  Paraguayan  war,  which 
lasted  tm  1864,  Montevideo  grew  rapidly  rich,  attracting  a  large 
share  of  the  trade  diverted  from  Buenos  Ayres.  Immigrants 
flocked  from  all  quarters,  and  exceedve  investments  were  made  in 
all  kinds  of  real  property:  The  valuation  of  the  city  and  suburbs, 
which  was  14,156,000  dollars  in  1860,  reached  the  sum  of 
74,«0O,000  dollars  in  1872.  Reckless  speculation,  poUtical  dis- 
sension*  and  the  financial  mismanagement  of  the  Oovemment  haye 
told  heavily ;  the  value  of  house  property  has  ^freatiy  diininished, 
And  commercial  activity  has  Wn  grievously  restricted.  Since  1 881 , 
however,  Montevideo  has  been  rapidly  recovering,  and  its  natural 
advantages  are  so  great  that,  with  better  poUtical  circumstances, 
a  future  of  yet  higher  prosperity  may  be  anticipated. 

NotioM  of  XontevMao  vill  be  fonnd  la  Bonalli,  TravOt  in  Bolivia.  *a,  1854 ; 
Hadfleld,  Bruail,  Ou  Miver  FlaU,  Mc,  18M,  and  Ida  rapplemental  volome,  ISSS ; 
Mnlhall,  HanObeok  of  a«  JUmr  Plait  RoprMiet^  1874 ;  and  aaHaiigB,  South 
Ammriea,  188L  Bm  alw  BrtgnardaUo.  MU  9iotnd»  iM  AnoHm  mtrUU  • 
lyidaln.  d(  MonUvidoo  mtUt  Uv%gwft  Genoa,  1879 :  Tk»  J^p«Mit  of  CTni^oy, 
1888 ;  tho  npoiti  of  the  munlolpel  Jnnta,  and  VafUanf  ■  tUtlatloal  onbUoattonab 

MONTEZUMA.  See  Coktis  and  Msxioo. 
MONTFAUCON,  Bienabd  m  (1655-1741),  critic  and 
acholar,  was  bom  of  a  noble  and  ancient  family  at  the 
chateau  of  Soolage  (now  Soolatgi,  in  the  department  of 
Aabe,  France),  on  13th  Jannary  1655.  Though  destined  for 
the  army,  he  pass^  most  of  hiB  time  in  the  library  of  the 
castle  of  Roquetaillade  (the  usual  residence  of  his  family), 
deyouring  books  in  different  languages  and  on  almost  every 
variety  of  subject^  his  studies  being  directed  by  a  learned 
friend  of  his  father,  Pavilion,  bishop  of  Aleth.  In  1672 
he  entered  the  army,  and  in  the  two  following  years  served 
as  a  volunteer  in  Germany  under  Turenne.  But  ill -health 
and  the  death  of  his  parents  brought  him  back  to  his 
studious  life,  and  in  1675  he  entered  the  cloister  of  the 
Congregation  of  St  lilaur,  at  La  Daurade,  ToulQuse,  taking 
the  vows  there  on  13th  May  1676.  Ap€ut  from  his  vast 
literary  labours,  the  remidnder  of  his  life  presents  little  to 
record.  He  lived  successively  at  various  abbeys  —  at 
Sor^  where  he  specially  studied  Qreek  and  examined 
the  numerous  MSS.  of  the  convent  library,  at  La  Grasse, 
and  at  Bordeaux;  and  in  1687  he  was  removed  to  Saint 
Germain  des  Fr^  From  1698  to  1701  he  lived  in  Italy, 
chiefly  in  Rome.  Returning  to  Saint  Germain,  he  was 
made  a  member  of  the  Acad^mie  des  Inscriptions  r.t  Belles- 
Lettres  in  1719.     He  died  on  2l8t  December  174\. 

Hii  first  publication,  in  which  he  was  sssisted  by  Lopin  and 
Pouget,  was  the  first  volume  of  a  never  completed  series  of  prerionaly 
unpublished  AnaUeta  Qrmca  (1688).  In  1690  appeared  his  defence 
of  the  literally  historical  character  of  the  book  of  Judith.  Athanani 
opera  <nnnia,  still  the  best  edition  of  that  father,  was  issued  with 
a  biography  and  critical  notes  in  1698.  The  first-fruits  of  his  visit 
to  Italy  were  seen  in  his  copious  Diarium  Italieuitif  five  numunun' 
torum  voter um,  hiblioehoearutn^  mutmorutn,  dx.,  notUim  tin^fularts 
in  Uifurario  Jlalieo  colledm  (1702).  The  Palmographia  Qrmea, 
tivo  do  oriu  et  progreaau  liitrarum  Ormearum,  et  do  variis  omnium 
tmculorum  seriptionxM  Ormcm  ffontrihut  (1708)  is  a  standard  work, 
which  has  not  yet  been  superseded  ;  in  its  own  field  it  is  as  original 
as  the  Do  re  diplomalica  of  Mabillon.  In  1713  Hontiaucon  eoited 
Hexaplorum  Origenis  qum  aupcrsuni  (2  vola  foL),  only  recentiy 
tuporsoded  by  the  work  of  Field  ;  and  between  1718  and  1788  he 
completed  his  edition  of  Joannia  Chrysodomi  opera  omnia  (IS  vols. 
foL),  which  ii  hardly  in  improvement  upon  that  of  H.  Seville.  His 
VAnliquiU  expliquU  et  repriaonUe  en  Jigurea  (10  vols.  foL,  1719) 
would  of  itMlf  suffice  to  eaublith  a  reputation  for  colossal  dili- 
gence. It  was  continued  by  him  in  Les  Monumens  do  la  Jlonarchi* 
iVanfOW  (5  rola  fol.,  17 29- 17 33V  A  complete  list  of  his  literary 
laboivsp  inclttding  his  numerous  contributions  to  the  Xftmoiref  ef 


the  Academy  of  Inscriptions,  will  be  fonad  in  the  Kttmelle  Biographu 
(Mfi^rols,  av.  *'Mont&ncon.*' 

MOKTFORT,  Sucov  di,  £abl  of  Lsicbstes  (a  1200< 
1265),  a  great  political  lender,  and  sometimes  even  re 
f erred  to  as  the  "founder  of  the  English  House  of  Com 
mons^"  bom  in  France  about  the  begmning  of  the  Idth 
centiuy,  was  the  fourth  and  youngest  son  of  Simon  IV. 
de  Montfort  and  of  Alice  de  Montmorency.  Of  hb  early 
life  and  education  nothing  is  known,  the  first  definitely 
recorded  fact  about  him  being  that  in  April  1230  he  wsa 
m  England  and  had  attached  himself  to  the  service  of 
Henry  III.,  who  granted  him  a  temporary  pension  of  400 
marks,  with  a  promise  of  the  earldom  which  his  fsther  had 
held.^  In  the  following  year  he  did  homage  for  the 
honour  of  Leicester,  and  in  1232  the  king  confirmed  to 
him  all  the  land  with  appurtenances  which  had  belonged 
to  the  late  earl  in  Engknd.  But,  though  thus  formally 
admitted  to  the  ranks  of  the  English  baronage,  he  did  not 
for  several  years  succeed  in  making  way  against  the  stron£> 
dislike  in  which  "aliens"  were  now  held,  and  until  1236 
most  of  his  time  was  spent,  in  considerable  poverty, 
abroad.  In  that  year,  however,  he  attended  the  king*** 
marriage  to  Eleanor  of  Provence  as  lord  high  steward, 
and  thenceforward  began  to  take  part  in  the  business  of 
the  royal  council  Handsome,  talented,  and  brave  lit 
gained  the  love  of  Eleanor,  widow  of  the  earl  of  Pembroke, 
and  sister  of  the  king,  to  whom  he  was  privat^y  married 
at  Westminster  on  7th  January  1238,  Henry  himselt 
giving  away  the  bride.  When  the  fact  became  known, 
the  indignation  of  the  baronage  and  of  the  people  had 
almost  broken  out  in  open  rebellion,  and,  after  Simon  had 
with  difficulty  averted  this  by  propitiating  his  brother 
in-law,  Richard,  earl  of  Comwall,  he  found  it  necessary  to 
go  to  Rome  to  meet  the  objections  which  the  church  had 
raised  on  the  ground  of  an  alleged  previous  vow  made  by 
Eleanor.  Having  suooeeded  in  obtaining  (by  bribery,  it 
would  seem)  the  pftpal  sanction  to  his  marriage,  he  re 
turned  to  England  in  October,  and  early  next  year,  still 
in  tha  eigoyment  of  the  royal  favour,  be  had  the  earldom 
of  Leicester  formally  conferred  upon  him  in  presence  of 
the  assembled  barona.  In  Jtme  (1239)  he  assisted  as  8;od 
father  and  high  steward  at  the  baptbm  of  Prince  Edward 
but  the  machinations  of  his  enemies  were  soon  afterwarJs 
successful  in  bringing  about  a  change  in  the  fickle  humoui 
of  Henry,  and  when  Simon  came  back  to  iVestminster  in 
August  to  attend  the  churching  of  the  queen  tho  king 
met  him  with  the  information  that  he  was  an  excommuni 
cated  person,  and  ordered  him  to  leave  the  church.'  Along 
with  his  wife  he  forthwith  went  into  voluntary  exile  in 
France;  but  in  April  1240  he  returned  to  England,  and 
was  received  by  the  king  on  a  footing  of  at  least  outward 
friendship.     Of  his  private  and  public  life  during  the 


^  Simon  lY  de  ^lontfort,  the  well-knova  Alblgensian  crui^drr,  la 
right  of  Ills  mother,  Amicia  de  Beaumont,  aUtcr  and  co-heireii  of  Robert 
Fltz-Pemell,  earl  of  Leicester,  aneceeded  to  that  earMom  in  1204,  and 
in  1207  was  confirmed  in  the  high  ttewordihip  of  Eucland,  hereditorj 
in  connexion  with  the  title.  Soon  afterwards  he  waj  deprived  of  hit 
English  possessions  nnder  tome  pretext,  the  real  reason  donbtleu 
being  his  position  as  eaptoin-general  of  the  French  forces  sgsinst  the 
Alblgenses  (1208).  •  Hs  received  them  again  towards  the  end  of  John's 
reign,  their  custody,  however,  being  committed  to  hU  nephew,  the  earl 
of  Chester.  Tho  long  hoetility  between  EngUnd  and  France  during 
the  early  years  of  Henry  IIL  made  It  practically  Impossible  for  the 
alien  Pe  HontforU  to  mainUia  any  hold  npon  their  English  earUom 
on  the  death  of  Simon  IV.  in  1218 ;  In  1231,  aAer  the  peace,  the 
'eldest  son  Amsnry  (now  constable  of  France)  renonnced  all  claim  to 
it,  thus  leaving  the  field  dear  to  his  next  surviving  brother  Simon. 

*  There  is  no  evidence  thst  Simon  sctnaBy  had  been  exoommuit 
cated,  bat  it  seenu  clear  that  cerUin  paymento  he  had  agreed  to  make 
to  the  Roman  curia  had  not  been  punctually  attended  to,  and  that 
some  annoyance  had  ^eeu  in  this  way  caused  to  the  king.  The  eharfs 
of  Immoral  relations  with  Eleanor  was  probably  only  a  conveniently 
ooarss  way  of  resUting  the  ceclesiasttcal  offence  (ot  which  Pe  M onl* 
fort  h«4  already  purchased  abeoUtioiv  "-^"'  "^^  ^" 
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noxt  eight  years  yerj  few  facts  liave  been  preserved. 
There  is  some  ground  for  believing  that  he  vent  to  the 
Holy  Land  in  1240,  and  a  letter  is  still  extant  in  which 
the  nobility  of  the  kingdom  of  Jerusalem  ask  Frederick 
n.  (June  1241)  to  allow  Simon  de  Montfort,  earl  of 
Leicester^  to  aot  as  regent  till  the  arrival  of  his  son  Conrad. 
In  1242  he  accompanied'  Henry's  unsuccessful  expedition 
to  France.  In  the  parliamentary  history  of  these  years 
his  iiame  appears  but  seldom,  but  where  he  is  mentioned 
he  is  invariably  found  on  the  side  of  the  people,  resisting 
alikio  the  arbitrary  wastefulness  Of  the  king  and  the 
rapacious  exactions  of  the  pope.  In  1248  De  Moutfort 
was  appointed  for  six  years  the  king's  "seneschal,"  or 
"locum-tenens,"  in  Gascony.  In  this  capacity  he  was 
very  inadequately  supported  from  home  with  either  men 
or  money;  he  more  than  once  subdued  the  rebellious 
provinces,  indeed,  but  meanwhile  his.  enemies  at  home 
gained  strength  and  encouraged  the  Gascons  in  repeated 
accusations  tHid  complaints  against  the  seneschal  These  re- 
sulted in  one-sided  inquiries,  but  ultimately  in  his  acquittal, 
and  led  to  a  demand  on  his  part  for  reparation,  and  a  con- 
sequent quarrel  with  the  king.  Towards  the  end  of  1252 
De  Montfort  retired  into  France,  where  such  was  the 
reputation  he  enjoyed  as  a  statesman  that,  on  the  death  of 
the  qaeen-regent  and  in  the  absence  of  Louis  IX.,  he  was 
offered  the  office  of  high  steward  and  a  place  among  the 
guardians  of  the  crown.  This,  however,  he  declined,  "  being 
unwilling  to-  prove  a  renegade;"  and,  after  a  partial  recon- 
ciliation with  Heury,  he  returned  to  England  in  1254.  In 
the  following  year  he  was  sent  on  a  secret  mission  into 
Scotland,  and  in  1257  he  was  one  of  the  king's  ambassadors 
to  France;  but  his  chief  activity  between  1254  and  1258, 
if  we  are  to  judge  by  the  prominent  phice  he  took  in  the 
revolution  of  the  last-named  year,  must  have  been  in  the 
meetings  of  parliament.  At  the  Westminster  parliament 
in  AprU  1258  it  was  significantly  upon  the  earls  of  Glou- 
cester and  Leicester  that  the  king's  half-brother,  William 
de  Valence,  laid  the  blame  of  all  the  evils  under  which  the 
country  was  groaning,  De  MontfOrt  in  particular  being 
called  by  him  "  an  old  traitor  and  a  liar  "  At  Leicester's 
suggestion  the  barons  leagued  for  the  defence  of  their 
rights,  and  presented  themselves  armed  at  the  meeting, 
which  extorted  the  appointment  of  the  committee  of 
twenty-four  to  meet  at  Oxford  and  proceed  at  once  with 
the  reform  of  the  realm.  The  Proviaions  of  Oxford  having 
been  signed  (October  1258),  De  Montfort  received  the  cus- 
tody of  the  castle  of  Winchester,  where  the  parliament  con- 
tinued its  session,  he  meanwhile  apparently  holding  the 
position  of  military  commander-in-chief;  and,  after  the 
removal  of  the  larons  to  London,  he  was  appointed  member 
of  an  embassy  to  Scotland.  In  the  early  part  of  1259  he 
was  chiefly  busied  with  the  task  of  adjusting  the  terms  of 
a  peace  with  France,  which  was  not  settled  until  the  end  of 
that  year.  From  the  date  of  the  conclusion  of  that  peace, 
owing  to  divisions  in  the  reforming  party,  the  king  began 
to  regain  hi!b  lost  power,  and  in  1262  he  felt  himself  strong 
enough  to  repudiate  the  Provisions  of  Oxford,  thus  giving 
the  signal  for  civil  war.  The  successes  of  the  barons,  led 
by  De  Montfort,  in  the  west,  and  Ids  victorious  entry  into 
London  again  reduced  the  king  to  submission,  but  only  to 
bring  once  more  also  into  prominence  ike  divided  state  of 
Leicester'a  supporters.  Louis's  one-^ded  Mise  of  Amiens 
(1264),  however,  rendered  another  appeal  to  arms  on  the 
part  of  the  barons  inevitable,  and  by  the  victory  of  Lewes 
(14th  May  1264)  De  Montfort  for  the  time  became  master 
of  England.  Taking  Henry,  his  prisoner,  along  with  him 
to  London,  he  summoned  thither  the  parliament,  which 
met  in  June^  and  dmw  up  the  constitution  or  scheme  of 
government  associated  with  his  name,  of  which  the  most 
striking  feature  is  the  neV  development  it  gives  to  the 


representative  system.  A  still  further  advance  in  the 
development  took  place  in  1265,  when  borough  members^ 
as  distinguished  from  county  members,  were  for  the  first 
time  summoned.  Meanwhile  troubles  in  the  west  required 
De  Montfort's  presence  in  the  field,  and,  by  the  alliance  of 
his  rival  Gloucester  with  Roger  Mortimer,  as  well  as  by 
the  escape  of  Prince  Edward,, who  put  himself  at  the  head 
of  the  royalist  opposition,  the  great  parliamentary  leader 
was  placed  in  serious  straits.  At  Evesham,  where  he  bad 
halteid  q^'his  march  to  join  his  son  at  Keniiworth,  he  was 
surprised  by  the  army  of  Prince  Edward,  and  after  a 
struggle  of  about  two  hours  was  slain  on  the  field  of  battle 
(4th  August  1265).  As  regards  the  personal  character  of 
De  Montfort,  it  is  not  surprising  to  find  that  contemporary 
opinion  was  divided ;  but  of  his  determination,  constancy, 
and  energy  there  can  be  no  question,  while  much  is  re- 
vealed by  the  fact  that,  though  in  an  unauthorised  way, 
his  memory  was  revered  in  England  as  a  saint  and  martyr, 
offices  were  drawn  up  in  his  honour,  his  intercession  in- 
voked, «nd  miraculous  virtues  attributed  to  his  relics^ 
The  painstaking  labours  of  recent  investigators  have  tended 
to  bring  into  clearer  light  the  purity  and  nobleness  of  pur- 
pose of  Simon  de  Montfort  as  a  consistent  defender  of  the 
rights  of  the  governed ;  on  the  other  hand,  it  has  aUo  be- 
come obvious  that  the  representative  institutions  of  Ei^- 
land,  though  largely  helped  forward  by  him,  can  hardly  be 
claimed  as  his  creation.  Thus  on  both  sides  the  statement 
of  Hume  that  the  House  of  Commons  was  planted  by  the 
inauspicious  hand  of  this  bold  and  artful  oonsniiator  must 
be  rejected  as  inconsistent  with  the  facts. 

Compsre  ENaULXD.  toI  riiL  pi  8l0  »qq^  and  see  tho  luonogiaplks 
of  PsqU  {Simon  von  Ilon^ori,  Qraf  von  Loieultr,  J>er  SthW^tr  da 
ffauui  d«r  Otiminen,  Tiibingon,  1807)  snd  Pkothero  {Tht  Lift  ^ 
Sinum  ds  Montfort,  1877),  and  tli«  literature  there  referred  to.- 

MONTGOMERY  (Welsh,  Sirydd  Tre  FMuyn),  as 
inland  county  of  Wales,  is  bounded  K  by  Shropshire,  N.E. 
by  Denbigh,  N.W.  by  Merioneth,  S.W.  by  Cardigan,  and  S. 
by  Radnor.  Its  greatest  length  from  south-east  to  north* 
west  is  about  40  miles,  end  its  breadth  from  east  to  west 
about  35  miles.  The  area  is  495,089  acres,  or  about  775 
square  miles.  The  surface  is  broken  and  undulating; 
but  it  is  only  round  the  borders  of  the  county  that  the 
hills  reach  any  great  height,  the  highest  summits  of  the 
different  ranges  being  generally  in  the  adjoining  counties. 
To  the  north  are  the  Berwyn  chain,  stretching  into  Denbigh- 
shire, in  the  east  the  Breidden  hills,  in  the  south  the  Kerry 
hills,  and  in  the  south-west  Plinlimmon,  the  highest  summit 
of  which  is  in  Cardigan.  These  various  mountain  ranges 
form  the  watershed  of  the  numerous  rivers  of  Montgomery- 
shire.,'  With  the  exception  of  the  Dyfi,  which  rises  near 
Bala  Lake  and  falls  into  Cardigan  Bay,  and  the  Wy^  which 
flows  south  into  Radnorshire,  all  the  principal  rivers  ere 
tributaries  of  the  Severn  (Welsh,  ffa/ren),  which  risea  on 
the  east  side  of  PUnHmmon  and  traverses  the  whole  length 
of  the  county  from  south-west  to  nortL^ast  The  priheipel 
of  these  tributaries  are  the  Oywedog,  the  Taranon,  &o 
Jlhiew,  and  the  Yymwy.  This  fine  succession  of  river- 
valleys  broaden  out  as  they  reach  the  great  vale  of  the 
Severn,  and  the  beauty  of  the  scenery  is  enhanced  by  an 
abimdance  of  oak  and  other  trees.  The  Montgomerydure 
canal,  which  has  a  length  of  37  miles,  and  passes  the 
principal  towns,  is  connected  with  the  EUesmere  canaly 
thus  affording  water  communication  with  Chester  and 
Shrewsbury. 

Montgomerysnire  is  occupiiMi  chiefly  by  Lower  Silurian 
rocks.  The  boundary  between  it  and  Merioneth  is  formed 
by  the  Bala  beds. .  In  the  centre  and  east,  near  Llanfair 
and  Montgomery,  Wenlock  shales  prevail  In  the  neigh- 
bourhood of  Welshpool  the  Silurian  rocks  have  been  fre- 
quently dislocated  by  volcanic  masses^one  of  the  mcei 
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J€tBktki^hU  of  which  iB  ComdoA  HiH,  ruling  to  a  hdght  of 
1700  feet  In  aome  places  thd  Bedimentary  rbcks  haVe 
been  penetrated  by  trap  mingled  with  ihale  or  echiat 
Along  the  lines  of  dislocation  tiiera  are  frequent  deposits 
tof  metallic  lodes,  carried  there  by  the  heated  water  rising 
^m  below.  The  lead  mines  of  Montgomeiyshire  are  of  con- 
^derable  importance,  and  at  present  the  metal  Ib  wrought 
at  seven  different  places..  ^In  1881  the  amount  of  lead  ore 
obtained  in  the  various  mines  was  3432  tons,  yielding  2693 
tons  of  lead  and  25,432  oz.  of  sHver,  the  total  value  being 
X36,495.  There  were  also  obtained  1414  tons  of  zinc 
ore^  yielding  610  tons  of  sine,  of  a  total  value  of  £3231. 

^grieuUure. — ^The  elimsto  is  ndld  and  genial,  and  the  eoil  in  the 
valleyi  remarkably  fertile,  eepedallj  alonff  the  banke  of  the  SeTem. 
A  considerable  portion  on  the  borders  of  Merioneth  is,  however, 
occupied  chiefly  by  heath  and  moss.  Th '  number  of  holdings  liss 
bean  rather  decreasibg  ofUate  years,  the  decrease  beinf  ehidly  in 
those  below  60  serea  in  extent,  which  in  1680  (the  latest  vear 
regarding  which  thare  is  information)  numbered  8572,  while  there 
were  1950  betwean  60  and  800  acres,  and  46  abore  800  acres^  of 
which  S  wars  above  lOOO.  According  to  the  agricultural  returns  of 
1882,  the  total  area  of  arable  land  waa  256,084  acres,  or  nearly  one- 
half  of  the  whole.  Of  this  68,588  were  under  com  crops,  168,441 
were  permanent  pasture,  28,882  rotation  grasses,  and  only  11,107 
green  crops ;  457  acres  were  under  orchards,  2  under  market  gardens, 
87  under  nursery  grounds,  and  22,744  under  woods.  Of 'the  corn 
eropa  wheat  occumed  48,665  aerea,  and  oata  28,987  acres.  Cattle, 
which  are  chiefly  Heretords  and  cross-breeds,  though  there  are  some 
Devons  and  a  few  of  the  old  Montgomeryshire  breed,  numbered 
62,088  in  188^  of  which  21,012  were  cows  ^nd  heifer  in  milk  or  in 
cam  Hofsea  m  1882  numbered  18,985,  of  which  7060  were  used 
solely  for  sgiionltnral  imrpoaea  The  county  was  long  femous  for 
its  bardv  breed  of  small  horses  called  msrliru,  which  are  still  to  be 
met  witL  Many  good  hunters  and  cart-horses  are  now  bred.  The 
number  of  sheep  in  1882  waa  805,641.  ,  On  some  of  the  he^th  lands 
in  the  centre  and  weat  of  the  c6unty  a  diminutive  breed  of  sheep 
caDad  dunt  ia  {isatnrsd.  but  those  kept  in  the  better  cultivated 
regions  are  principally  Shropshire  Downs.  According  to  the  Isteat 
return,,  the  land  waa  divided  among  8241  proprietors,  possessing 
887,842  acres,  with  a  gross  anntial  rental  of  ^878,512.  Of  these, 
1814,  or  40  per  cent,  possessed  less  than  one  acn^  82  possessed 
between  1000  and  2000  acres,  and  26  between  2000  and  6000 ;  the 
following  poasessed  upwards  of  6000  acrea,  via.  —Earl  Powia,  88, 545  ; 
I  Sir  W.  W.  Wynn,  82,968 ;  Lord  Sudalay,  17  168 ;  J.  Navlor  9275 ; 
'and  maronia  of  Londbndetrv,  7400, 

ir<Hii(^cter(e:~In  all  tbs  towna  tha  manufecture  Oi  woollen 
doth,  aapedally  Walsh  flannel,  is  carried  on,  and  although  the 
indnatiy  waa  lately  on  the  decline  it  ia  now  revivinff. 

jidmimUlration  and  Pojmlaiwm, — Montgomeryshire  comprises 
nine  hundreds,  and  the  municipal  boroughs  M^Llanidloes  (8421)  and 
Welshpool  C7107).  Uanf^lin,  Llanidloes,  Machynlleth,  Mont- 
■omery,  Kewtown,  and  Welahpool  form  the  Montgomery  district  of 
boroo^  with  a  total  popnkition  in  1881  of  19,926,  and  return  one 
nembsr  to  parliament  4)nani«nberiialao  returned  for  the  county. 
Montgomeryahire  ie  partly  in  the  dioceses  of  Bangor,  Hereford,  and 


la  1871  to  67,628,  but  in  1881  it  had  diminiahed  to  66.718,  of  whom 
88,004  wars  males  and  82,714  femalea. 

ffid€rf,^Xt  tha  time  of  tha  Roman  invasion,  Montgomery  waa 
poBsiseed  bv  a  tribe  of  tha  Cymri  called  Ordovicea.  Tracea  of 
Mveral  of  the  old  Britiah  eampa  still  remain,  the  principal  being 
those  at  DoUrdd  nt,  on  Breidden  Hill,  and  at  Caareimoo.  There  are 
alao  a  large  anmbar  of  caima  and  barrows.  The  county  waa  tra- 
vansd  by  tha  great  Roman  road,  the  Fia  Jkvana,  which  waa  joined 
by  a  number  of  others ;  but  the  remaina  of  Roman  caropa  or  atationa 
are  nnioHwrtant.  After  being  vacated  by  the  Romana,  little  ia 
known  of  tha  history  of  Mon^;omery,  untu  Walea  was  subdivided 
into  three  districts  at  th*  death  of  Rhodri  tha  Great  Montgomery 
waa  than  induded  under  irowys,  and  formed  the  chief  portion  of 
Powya  Qwehwtnwyn,  aometimea  called  Upper  Powya.  Powya  or 
Powia  Csatle^  the  ssat  of  the  rulers  of  Upper  Powys,  waa  founded  in 
1 108.  Baldwyn,  ttom  which-  tha  county  takea  iU  Welsh  name,  waa 
lieutenant  of  tha  marchea ;  and,  for  the  purpose  of  holding  the  die- 
;  tnct  in  check,  a  caatle  waa  built  about  the  end  of  the  11th  century, 
■  T  S^  **"  **"■*  captured  by  the  natives,  was  retaken  by  Roger 
da  Montgomery.  He  gave  his  name  to  the  caatle,  and  to  the  sur-. 
rounding  district  of  ancient  Powys,  which  waa  made  a  county  by 
Henry  VIIL  in  1688. 

^  MoNTQOHKRT,  the  County  towi^  is  situated  on  the  decli- 

g'ty  of  a  well-wooded  hill  near  the!  eastern  ban^  of  the 
»Ye^i,  31}  miles  south  by  west  of  Sirewsbury,  and  187} 


by  rail  north-west  by  north  of  London.  It  is  a  clean  and 
well-built  town,  but  somewhat  scattered  and  irreguUr. 
The  principal  buildhigs  are  the  parish  church  of  Saint 
Nicholas  (an  old  cruciform  structure)  and  the  ^wn-balL 
The  borough  has  returned  members  to  parliament  since 
the  time  of  Henry  VIII.,  but  by  the  Reform  Act  of  1832  it 
was  constituted  one  of  the  Montgomery-district  of  boroughs, 
which  together  return  one  member.  The  population  of 
the  borough  (area,  3323  acres)  was  1194  in  1881. 

There  are  onl^  a  few  crumbling  remains  of  the  old  fortress  of 
Montgomery,  originally  founded  in  the  time  of  William  the  Con- 
queror to  overawe  the  Welsh,  and  held  by  Roger  de  Montgomerv, 
from  whom  the  town  takea  its  name.  The  caatle  waa  greatly 
enlarged  in  the  time  of  Henry  III.,  when  it  was  the  scene  of  fre- 
quent contests  between  that  monarch  and  Llewelyn  the  Gi«at  In 
the  14th  century  it  was  held  by  the  Mortimers,  from  whom  it  passed 
to  the  house  of  Yor1c.  Bv  the  crown  it  was  mnted  in  the  15th 
century  to  the  Herberts  or  Cherbury,  but  dunng  the  Civil  War  it 
waa  surrendered  by  Lord  Herbert  of  Cherbury  to  the  Parliamentary 
forces,  by  whom  it  was  dismantled. 

MONTGOMERY,  a  district  in  the  lieutenant^govemop- 
ship  of  the  Punjab,  lying  between  29*  68'  and  31*  33'  N. 
lat,  and  between  72*  29'  and  74*' 10'  E.  long.,  is  bounded 
on  the  N.E.  by  Lahore,  on  the  S.E.  by  the  river  Sutlej, 
on  the  S.W.  by  MiiltAn,  and  on  the  N.W.  by  Jhang.  The 
area  is  5573  square  miles.  Montgomery  district,  formerly 
known  as  Gugaira,  occupies  a  wide  extent  of  the  Biri 
Dodb,  or  wedge  of  land  between  the  Sutlej  and  the  B&vi, 
besides  stretching  across  the  Utter  river  into  the  adjoining 
Rechna  DoAb.  In  the  former  tract  a  fringe  of  cultiyated 
lowland  skirts  the  bank  of  either  river,  but  the  whole 
interior  upland  consists  of  a  desert  plateau  partially  over- 
grown with  brushwood  and  coarse  grass,  and  in  places  with 
impenetrable  jungle.  On  the  farther  side  of  the  RAvi, 
again,  the  country  at  once  assumes  the  same  desert  aspect. 

The  census  of  1868  returned  the  population  at  869,487  (malea 
200,016,  femalea  159, i21),  viz.,  Hindua,  69,805 ;  Mohammedans, 
277,291 ;  Sikhs,  12,286 ;  and  "others,"  55.  The  Htg,  or  pastonl 
tribe,  form  the  most  distinctive  class  in  the  district  They  bear 
the  name  of  "  Oreat  Eivi,"  in  contradistinction  to  the  purely  agri- 
cultural classes^  who  are  contemptuously  styled  "Little  BAvL" 
They  possess  a  fine  physioue,  with  handsome  features;  claim  a 
B^pnt  anoeatry,  and  despise  all  who  handle  the  plough.  In 
fbrmer  days  they  exercised  practical  sovereignty  over  the  agricul- 
tural  tribea.  Only  two  towns  in  the  district  contain  over  6000 
InhabitanU,  vis.,  Pak  Pattan  (6086)  and  KamalU  (5696).  Tha 
town  of  Montgomery,  the  headquarters  station,  had  a  population  of 
onlv  2416  in  1868. 
Out  of  a  total  assessed  area  of  8,569,746  acrtfs,  only  538,240  aie 


returned  aa  under  cultivation.  In  1872>78  the  rabi  (or  spring 
harvest)  acreage  waa  aa  follows :— wheat  (thd  chief  crop),  162,989 
acrea;  barley,  30.134;  gram,  21,416;  muatard,  2077  ;  and  tobacco, 
1808  acres.  In  the  same  year  the  khartf  (or  autumn  harvest)  acrsaga 
waa;— /odr,  20, 509 acres;  riCe,  18,727;  cotton,  1^,916;  «/,  12,45f ; 
kanfpii,  9493  ;  and  suffsz-cane,  498  acres.  Irrigation  ik  praptiaed 
from  jrivers,  canals,  and  wolls  ;  the  total  area  irrigated  by  publio 
works  ia  66,495  acres,  and  by  private  works,  168,709.  The  deaert 
uplanda  afford  after  the  rains  a  scanty  paaturage  for  the  acattered 
herds  of  the  Gre^t  Rivi  Jdts,  and  vield  an  impure  carbonate  of  soda 
(«vyO  from  the  alkaline  plants  with  which  they  abound.  The  com- 
mercial staples  include  wheat,  rice,  gram,  millets,  cotton,  wool,  ahi, 
hidea,  and  sajji.  Large  numbers  ofcamels  are  bi«d  for  exportation. 
The  importa  comprise  sugar,  salt,  oil,  English  piece  goodie,  metals, 
indigo,  and  fruita.  The  manufacturea  consist  of  country  doth, 
coarse  striped  silk,  and  lacquered  wood-work.  The  Lahora  and 
MiUtin  railway  intersects  tha  district,  which  is  also  traversed  in 
every  direction  by  good  unmetalled  highwaya  The  revenue  of  tha 
district  in  1871-72  amounted  to  £47,954,  of  which  £42,865  waa 
derived  fh>m  the  land-tax.  Education  in  1871-72  waa  afforded  by 
69  aided  and  unaided  schools,  with  a  total  of  1417  pupila.  The 
average  annual  rainfall  for  the  seven  years  ending  1872-78.  waa  9-« 
inches. 

From  time  immemorial  the  Bechna  uoab  hss  formed  the  heme 
of  a  wild  race  of  pastoral  Jits,  who  have  constanUy  maintained  a 
atuitly  independence  against  the  successive  rulers  of  northern  India. 
The  historians  of  Alezandec's  invasion  mention  a  tribe  called  the 
Cathflsans,  who  probably  had  their  capital  at  Sangala  in  the  Jhang 
diatrict,  and  the  Halii  with  their  metropolia  at  Mdltin,  aa  in 
possession  of  thi^  part  of  the  conntiy.  The  sites  of  Kot  Kanalia 
and  Harappa  in  Montgomery  contein  large  mounda  of  antique 
bricks  and  other  Hiins,  while  many  A^r^^iQI^M^f  ^d^^tna 
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or  Y>U<«M  U«  lOAtteTed  along  the  river  bank,  or  dot  the  now  barren 
stretches  of  the  central  waste,  clearly  marking  the  former  existence 
of  a  comiderable  population.  The  pastoral  tribes  of  this  barren 
expanse  do  not  appear  to  have  paid  more  than  a  nominal  allegiance 
to  the  Moslem  nUeia,  and  even  in  later  days,  when'  Raigit  8inh 
extended  the  Sikh  supremacy  as  Cur  as  MiUt^  the  country  yielded 
little  or  no  Terenue,  and  the  population  for  the  mpst  part  re- 
mained in  a  chronic  state  of.  rebellion.  British  influence  was  first 
exeidsed  in  the  districtvin  1847,  when  an  officer  was  deputed  to 
effect  a  summary  settlement  of  the  -land  reTenue.  Direct  British 
rule  was  effected  on  the  annexation  of  the  Puzgab  in  1849.  The 
oniyihddent  since  then  was  a  gehoral  rising  of  the  wild  clans  dur- 
ing the  mutiny  of  1857,  aereral  actions  being  fought  before  the 
clans  were  defeated  and  dispersed  and  order  restored. 

MONTGOMERT,  a  city  of  the  United  Statea,  the 
capital  of  Alabama,  is  built  on  a  high  bluff  on  the  left 
bank  of  the  Alabama  river,  158  miles  north-east  of  Mobile, 
with  which  it  is  connected  by  rail  (180  miles)  and  by  a 
steamboat  service  (330  miles).  The  Btate-house,  rebuilt 
in  1851  ai  a  cost  of  $75,000,  occupies  a  commanding 
site  on  Oapitol  HilL  There  are  a  city-hall,  a  court-house, 
and  two  tiieatres,  a  large  flour-mill,  a  cotton-factory,  two 
oil-mills,  a  fertilizer -factory,  and  several  foundries  and* 
machine  shops.  The  population  was  16,713  in  1880;  and, 
in  consequence  of  the  marked  increase  in  commercial  and 
industrial  activity  since  that  date,  it  is  now  (1883)  esti- 
mated at  19,000.  Founded  in  1817,  and  named  after 
General  Richard  Montgomery  (1736-75),  the  town  of  Mont- 
gomery became  in  1847  the  seat  of  the  State  Government 
instead  of  Tuscaloosa.  From  February  1861  to  May  1862 
it  was  the  capital  of  the  Southern  Confederation.  In  1 865 
it  was  seized  by  the  Federal  forces  under  General  Wilson. 
MONTGOMERY,  Alexandeb,  whose  life  fell  between 
1550  and  1610,'  was  the  last  of  the  series  of  Scottish  poets 
who  flourished  in  the  16th  century  under  the  patronage  of 
the  Jameses.  With  the  union  of  th&  crowns,  and  the 
transference  of  James  VL  from  Edinburgh  to  London, 
court  favour  was  withdrawn  from  Lowland  Scotch;  it 
practicaUy  ceased  to  be  a  literary  language,  and  no  poetry 
of  mark  was  written  in  the  dialect,  if  we  except  that  of 
AUan  Ramsay's  school,  till  it  reappeared  in  literature  as 
the  instrument  of-  the  Ayrshire  peasant.  By  a  curious 
coincidence,  Montgomery  seems  to  have  been,  like  Bums,  a 
native  of  Ayrshire.  A  commendatory  sonnet  from  his 
pen,  extravagantly  flattering,  as  was  the  custom  of  the 
time,  was  printed  with  King  James's  Sttayi  of  a  Prentice 
in  1584 ;  he  received  a  pension  from  ^e  crown  a  few 
years  later,  fell  into  disgrace  apparently  for  a  time,  was 
reinstated  in  -favour,  and  accompanied  his  patron  to  Eng- 
land. As  migl^t  be  expected  from  the  poet  of  a  court 
where  the  king  himself  was  a  keen  critic,  Montgomery's 
miaoeUaneous  poems  show  a  careful  attention'  to  form ;  he 
tried  many  metrical  experiments,  and  managed  many 
complicated  staves  witJi  skiUL  The  sonnet  form,  at  that 
time  a  leading  ftMhion  in  English  verse,  was  also  cultivated 
at  the  Scottish  oourt^  and  Montgomery's  sonnets  possess 
considerable  merit  His  most  successful  poem,  published 
in  1597,  and  frequently  reprinted  in  Scotland,  was  the 
allegory  of  Th€  Cherry  and  the  Sloe.  The  poet,  smitten 
by  Cupid,  conceives  a  longing  for  some  cherries,  beautiful 
fruity  bat  growing  high  up  on  a  steep  and  dangerous  bank, 
above  a  roaring  water&lL  Shall  he  climb  and  wIqI 
Hope  and  courage  and  will  urge  him  to  try ;  dread  and 
danger  anddenair  counsel  him  io  be  content  with  the 
humbler  fruit  of  the  sloe^  which  grows  ^thin  easy  reach. 
Experienee,  reason,  wit,  and  skill  debate  the  question. 
In  the  end  he  leaolves  to  venture  for  tbe  cherry,  with  the 
active  help  of  theae  last-oamed  powers.  The  conflicting 
coonsels  of  the  poet's  advisen  are  very  ]^ithily  expressed  in 
pioverbs  for  and  agunst  the  adtenturons  enterprise,  and.the. 
deaoript&on  of  the  ntoation  is  strbng  and  vijid,  Mont- 
was  no  murorthj  rocceiior  to  Henryson  and 


'  Dunbar  in  executive  finish,  but  the  want  of  originalitg^  lA 
his  poems  shows-  that  the  old  impulse  was  nearly  ^- 
hausted..  There  are  traces  of  ItaUan  influenca  in  his 
sonnets  and  love  songs,  but  it  was  much  less  powerful 
■with  him  than  t^th  his  EngUsh  contemporaries^ 

MONTGOMERY,  Jameb  (1771-1854^  poet  and  jour- 
nalist, was  justly  described  by  Lord  Byron,  in  a  footnote 
to  English  Barda  and  Scotch  Jieviewen,  as  "  a  man  of  con- 
siderable genius,"  though  it  was  going  far  beyond  the  mark 
to  speak  of  his  Wanderer  of  SinUerland  (his  first  notable 
poem;  published  in  1806)  as  being  worth  a  thousaiid 
'*  Lyrical  BalladJB."  Montgomery  was  boni.  4th  Novem- 
ber 1771,-  at  Irvine  in  Ayrslire,  Scotland.  Part  of  his  boy 
hood  was  spent  in  Ireland,  but  he  received  his  educatioii 
in  Yorkshire,  at  the  Moravian  school  of  Fulneck,  named 
after  the  original  home  of  the  Moravians,  to  which  sect  kia 
father  belonged.  He  drifted  at  an  early  age  into  jouxnalism, 
and  edited  the  Shejfield  Irie  for  more  than  thirty  years. 
When  he  began  his  career  the  position  of  a  Dissenting  jour- 
nalist was  a  difficult  one,  and  he  twice  suffered  imprisonment 
(in  1795  and  1796)on  charges  that  now  seem  absurdlyforced 
and  unfair.  His  Wanderer  was  mercilessly  ridictided  by  th* 
Edinburgh  Jtevicto,  but  in  spite  of  this  Montgomery  pti& 
Ushed  many  poems,  which  had  a  wide  popularity : — Th€ 
Weti  Indies,  1810;  The  World  Be/ore  the  Flood,  1812; 
Greenland,  1819;  Songs  ofZion,  1822  \  The  Pelican  Island^ 
1827.  On  account  of  the  religious  character  of  lus  poetry, 
he  is  sometimes  conf otmded  with  Robert  Montgomery,  very 
much  to  the  ix^ustice  of  .his  reputation.  The  inspiring  foircB 
of  James  Montgomer/s  poetry  was  the  humanitarian  senti- 
ment which  has  been  such  a  power  in  the  political  changiea 
of  this  century,  and  the  pulse  of  this  sentimei^t  is  nowhere 
felt  beating  more  strongly  than  in  his  verse.  His  poet^ 
has  thus  an  historical  interest  altogether  apart  from  its 
intrinsic  value  as  poetiy.  But  this  value  is  far  from  con- 
temptible or  commonplace.  Strictly  speaking,  Montgomery 
was  more  of  a  rhetorician  than  a  poet,  but  his  imagination 
was  bold,  ardent,  and  fertile^  and  more  than  one  of  lus  greater 
contemporaries  owed  occasional  debts  to  his  vigorous  inven- 
tion and  even  to  his  casual  felicities  of  diction,  while  some 
passages  from  his  poems  keep  a  place  in  the  literature  that 
is  universally  read  and  quoted.  At  the  close  of  his  career 
as  a  journalist,  wh^  iJl  parties  agreed  in'  paying  him 
respect,  he  claimed  for  his  poetry  that  it  was  at-least  not 
imitative,  and  the  claim  was  just  as  regarded  conception 
and  choice  of  subjects ;  b^t  as  regards  diction  and  imagery 
the  influence  of  Campbell  is  very  apparent  in  his  eariieK 
poems,,  and  the  influence  of  Shelley  is  supreme  in  the 
Pelican  Island,  his  last  and  best  work  as- a. poet  Bis 
Lectures  ^  Poetry  and  General  Literature,  published  in 
1833,  show  considerable  breadth  of  sympathy,  and  powtt 
of  expression.  Memoirs  of  him  were  pubHshed  in  sSTea 
volumes  in  1856-8.  They  furmsh  valuable  materials  tot 
the  history  of  English  provincial  politics  in  the  i9th 
century.     He  died  at  Sheffield  30th  April  1854. 

MONTGOMERY,  Robmit  (1807-1855),  author  of  The 
OnuUpresenee  of  the  Deity  (1828),  Satan  (1830),  and  The 
Messiah  (1832),  was  the  Montgomery  ridiculed  and  de- 
nounced in  Macaulay's  famous  essay.  As  a  poet,  he  deserved 
every  word  of  Macaulay's  severe  censure;  the  marks  of 
intellectual  feebleness  —  tautologous  epithets,  absurdly 
mixed  metaphors,  aAd  inapt  lines  introduced  for  the  sake 
of  rhyme — are  visible  in  every  page  of  his  versification. 
It  should.be  mentioned  that  Macaulay's  "trounciQg*  did, 
not  diminish  the  sale  of  his  so-called  poems;  one  of  the 
works  expressly  ridiculed  reachad  its  28th  edition  in.lB58. 
His  real  name  is  said  to  have  been  Qomery. 

MONTH.      See    Asxbokoict,   vol    ii   p.    800    and 

ClXKNDAK. 

MONTILLA,  a  small  and  unimportant  city  of  Spam  la 
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tKo  prDYince  of  -CordoTa,  32  miles  ta  the  sonth  of  the  city 
of  Coidoya,  on  the  Malaga  railway,  ia  strikingly  situated  on 
two  bills  which  conunand  a  beantifiil  and  extensive  prospect 
of  the  suiToiinding  country.-  The  manufactures  (princi- 
paily  weaving)  are  unimportant^  and  the  trade  of  the  place 
is  chiefly  in  agricultural  produce.  The  oil  of  the  surround- 
ing district  is  abundant  and  good ;  and  it  is  the  peculiar 
flavour  of  the  pale  dry  light  wine  of  Montilla  that  gives 
its  name  to  the  sherry  known  as  Amontillado.  The  popu- 
lation in  1878  was  13,207.  Montilla  was  the  birthplace 
of  "The  Great  Captain,"  and  still  shows  the  ruins  of  the 
castle  of  his  father,  Don  Pedro  Fernandez  de  Cordova. 

MONTLUC,  Blaise  dx  LAS8XKAX-MAssjcKc6ia,  Sxio- 
muB  DB  (<r.  1503-1577),  marshal  of  Fr&nce,  was  bom 
about  1503,  at  the  family  seat  near  Condom  in  the 
modem  department  of  Gers.  He  was  the  eldest  son,  and 
bis  family  was  a  good  one,  but  it  was  large  and  poor,  and, 
like  most  gentlemen  of  Ga^ny,  he  had  to  trust  for  endow- 
ment to  his  sword.  He  served  first  as  a  private  archer  and 
man-at-arms  in  Italy,  with  Bayard  for  his  captain,  fought 
all  through  the  wars  of  Francis  L,  and  was  knighted  on 
the  field  of  C^lsoles  (1538).  Having  apparently  enjoyed 
no  patronage,  he  was  by  this  time  a  man  of  middle  age. 
Thenceforward,  however,  his  merits  were  recognized  by  his 
appointment  to  various  important  posts.  His  chief  feat  was 
the  famous  defence  of  Siena  (1555),  which  he  has  told  so 
admirably.  When  the  religious  wars  broke  out  in  France, 
Montluc,  a  staunch  royalist^  held  Guienne  for  the  king, 
and  exercised  severe  but  impartial  justice  09  Catholics  and. 
Protestants  alike.  He  would  have  nothing  to  do  with  the 
Massacre  of  St  Bartholomew.  Henry  III.,  however,  made 
him  marshal  of  France,  an  honour  which  he  had  earned  by 
nearly  half  a  century  of  service  and  by  numerous  wounds. 
He  died  at  Estillac  near  Agen  in  1 577.  Montluc'a eminence 
above  other  soldiers  of  fortune,  in  his  day  is  due  to  his 
Commentaira  (Bordeaux,  1592),  m  which  he  described  his 
fifty  years  of  service.  This  book,  the  '*  soldier's  Bible  "  (or 
"  breviary,"  according  to  others),  as  Henry  IV.  called  it,  is 
one  of  the  most  admirable  of  the  many  admirable  books  of 
memoirs  produced  by  the  unlearned  gentry  of  France  at  that 
time.  It  is  said  to  have  been  dictated,  which  may  possibly 
account  in  some  degree  for  the  singular  vivacity  and 
picturesqueness  of  the  style.  Hardly  any  author  excels 
Montluc  in  the  clearness  with  which  he  brings  military 
operations  before  the  reader.  As  with  most  of  his  con- 
temporaries^ his  work  is'didactic-in  purpose,  and  he  often 
pauses  to  draw  morals  for  the  benefit  of  yoimg  commander^, 
bat  never  tediously.  The  eloquence  displayed  in  some  of 
the  speeches' is  remarkable^  These  Ccmmentairet  are  to  be 
found  conveniently  in  the  collection  of  Michaud  and 
Poujoulat,  but  the  standard  edition  is  that  of  the  SocieU 
dt  FHistcirt  de  France,  edited  by  M.  de  Ruble  (5  vols. 
1865-72). 

MONTLTJ9ON,  the  industrial  capital  of  the  centre  of 

France,  sometimes  called  the  French  Manchester,  is  the 

head  of  an  arrondissement,  and  the  largest  town  (26,079 

inhabitants  in  1881)  j>f  the  department  of  Allier.     The 

upper  town  consists  of  steep,  narrow,  winding  streets,  and 

preserves  several  buildings  of  the  15th  and  16th  centuries; 

the  lower  town,  traversed  by  the  river  Cher  (there  converted 

ioto  a  canal  communicating  with  that  along  the  Loire),  is 

the  seat  of  the  manufacturing  industries,  which  embrace 

glass,  steel,  and  iron  wo¥ks^  lime-kilns,  sAw-mills,  and  a 

wool-winning  factory.     The  Commentry  coal-mines  are 

i  onl J  a  few  nules  distant.     There  is  railway  connexion  with 

Moulins  (50  miles  to  the  east-north-east),  Bourges,  Limoges, 

and.  Clermont-Ferrand,  and  a  new  line  is  about  to  be  opened 

to  Tours  via  Chateauroux.     Of  the  churches,  Notre  Dame 

Is  of  ithe  15th  century,  St  Pierre  partly  of  the  12th,  and  St 

Paul  modem.    The  town-haD,-  with  a  libraiy,  oecupies  the 


site  of  an  old  Ursuliiie  convent;  and  two  other  convents  now. 
serve  as  college  and  hospital  ^ 

l^ohtlufon,  which  existed  u  earljr  as  the  10th  century,  was  taken' 
by  the  EngUsh  in  1171  and  hy  Philippe  Angoste  in  1181 ;  the  English 
were  beaten  under  its  waUs  in  the  14th  centary.  The'  castle,  rebnilt 
by  Louis  II.,  duke  of  Bourbon,  was  taken  bj  Henry;  lY.'  daring  the 
religious  wars  ;  at  present  it  is  Occupied  as  a  barracks. 

MONTMORENCY,  the  name  of  one  of  the  oldest  and 
most  distinguished  families  in  France,  is  derived  from 
Montmorency,  now  in  the  department  of  Seine-et-Oise,  m 
the  immediate  neighbourhopd  of  Enghien  and  St  Denis, 
and  about  9  miles  to  the  north-north-west  Of  PariA.  (  The 
family,  since  its  first  appearance  in  history  in  the  person  of 
BoOCHAXD  or  BiTKCHARD  I.,  Sire  deMontmorency  in  the  10th 
century,  has  furnished  sit  constables  and  twelve  marshab 
of  France,  several  admirals  and  cardinals,  numerous  gftmd 
oScers  of  the  crown  and  grand  masters  of  various  knightly 
orders,  and  was  declared  by  Henry  lY.  to  be,  after  tluit  of 
the  Bourbons,  \the  first  house  in  Europe.  MjLTTHZKtr  I.,  sire 
de  Montmorency,  received  in  1 138  the  post  of  constable^  and 
died  in  1 1 60.  I^  first  wife  was  Aline,  the  natixral  daughter 
of  ISenry  I.  of  England ;  his  second,  Adelaide  or  Alice  of 
Savoy,  widow  of  Louis  VL  and  mother  of  Louis  YIL 
According  to  Duchesne,  he  shared  the  regency  of  France 
with  Suger,  during  the  absence  of  the  latter  kin^  on  the 
second  crusade.  Matthisxt  XL  had  an  important  share 
in  the  victory  Of  Bouvines  (1214),  and  was  made  grand 
constable  in  1218.  During  the  reign  of  Lotiis  VIIL 
(1223-1226)  he  distinguished  himself  chiefly  in  the  south 
of  France  (Niort^  Rochelle,  Bordeaux).  On  the  accession 
of  Louis  IX.  he  was  one  of  the  chief  supports  oif  the  queen- 
regent  Blanche  of  Castile,  and  was  successful  in  reducing 
all  the  vassals  to  obedience.  He  died  in  1 230.  His  younger 
son,  Guy,  in  right  of  his  mother,  became  head  of  the  house  of 
Montmorency-LavaL  Amn  de  Montmorem^  (1493-1567), 
So  named,  it  is  said,  after  his  godmother  Anne  of  Brittany, 
was  the  first  to  attain  the  ducal  tiile.  He  was  bom  at 
Chantilly  in  1493,  and  was  brought  np  with  the  dauphin, 
afterwards  Francis  I.,  whora  he  followed  into  Italy  in  1515, 
distinguishing  himself  especially  at  Marignano.  In  1516 
he  be^mie  govemor  of  Novara ;  in  1520  he  was  present  at 
the  Field  of  Cloth  of  Gold,  and  afterwards  had  charge  of 
important  negotiations  in  England.  Successful  in  the 
defence  of  M^ziferes  (1521),  and  as  commander  of  the  Swiss 
troops  in  the  Italian  campaign  of  the  same  year,  he  was 
made  marshal  of  France  in  1522,  accompanied  Francis  into 
Italy  in  1524,  and  was  taken  prisoner  at  Pavia  in  1525. 
Released  soon  afterwards,  he  was  one  of  the  negotiators  of 
the  treaty  of  Madrid,  and  in  1530  reconducted  the  king's 
sons  into  France.  On  the  renewal  of  the  war  by  Charles 
y.'s  invasion  of  France  in  1536,  Montmorency  compelled 
the  emperor  to  raise  the  siege  of  Marseilles ;  he  afterwards 
accompanied  the  king  of  France  into  Picardy,  and  on  the 
termination  of  the  Netherlands  campaign  marched  to  the 
relief  of  Turin.  In  1538,  on  the  ratification  of  the  ten 
years'  tmce,  he  was  rewarded  with  the  office  of  constable, 
but  in  1541  he  fell  into  disgrace,  and  did  not  retum  to 
public  life  until  the  accession  of  Henry  IL  in  1547.  In 
1548  he. repressed  the  insurrections  in  the  south-west, 
particularly  at  Bordeaux,  with  great  severity,  and  in  1549- 
1550  conducted  the  war  in  the  Boulonnais,  negotiating  the 
treaty  for  the  surrender  of  Boulogne  on  24th  March  1550. 
In  1551  his  barony  was  erected  into  a  duchy.  Soon  after- 
wards his  armies  found  employment  in  the  north-east  in 
connexion  with  the  seizure  of  Metz,  Toul,  and  Verdun  by 
the  French  king.  His  attempt  to  relieve  St  Quentin  issued 
in  his  defeat  and  captivity  (10th  August  1557),  and  he  did 
not  r^ain  his  liber^  until  the  peace  of  Cateau-Cambr^is 
in  1559.  Supplanted  in  the  interval  by  the  Guises,  he  was 
treated  wilh  coldness  by  the  new  king,  Francis  II.,  and 
compelled  to  give  up  his  nAasterahip  of  the  royal  houaa-. 
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hold, — his  son,  however,  being  appointed  niaraha]  by  -way 
of  indemnity.  On  the  accession  of  Oharles  IX.  in  1560 
he  resumed  his  offices  and  dignities,  and,  uniting  with  his 
former  enemies,  the  Guises,  played  an  important  part  in  the 
Huguenot  war  of  1562.  Though  the  arms  of  his  party 
were  victorious  at  Dreuz,  he  himself  fell  into  the  hands 
of  the  enemy,  and  was  not  liberated  until  the  treaty  of 
Amboise  (1 9th  March  1  j$6dV  In  1 567  he  again  triumphed 
at  St  Denis,  but  received  the  death-blow  of  which  he  died 
soon  afterwards  at  Paris.  His  eldest  son,  Francoise  de 
Montmorency  (1530-1579),  was  married  to  Diana,  natural 
daughter  of  Heniy  IL ;  another  son,  Henbi  L  de  Mont- 
morency (1534-1614),  was  constable  of  France  from  1593. 
HsNBT  n.  (1595-1632),  son  of  duke  Henry  I.,  succeeded  to 
the  title  in  1614,  having  previously  been  raised  by  Louis 
XIII.  to  the  office  of  grand  admiral  In  1625  he  defeated 
the  French  Protestant  fleet  under  Soubise,  and  seized  the 
islands  of  Rh^  and  Oleron,  but  the  jealousy  of  Richelieu 
deprived  him  of  the  means  of  following  up  these  advantages. 
In  1628-1629  he  was  allowed  to  command  against  the  duke 
of  Rohan  in  Languedoc ;  in  1630  he  defeated  the  Piedmon- 
tese,  and  captured  Prince  Doria,  at  Avigliana,  and  took 
Saluces.  In  the  same  year  he  was  created  marshal.  In  1 632 
he  joined  the  party  of  Gaston,  duke  of  Orleans,  and  placed 
himself  at  the  head  of  the  rebel  army,  which  was  defeated 
by  Marshal  Schomberg  at  Castelnaudary  (1st  September 
1632);  severely  wounded,  he  fell  into  the  enemy's  hands, 
and,  abandoned  by  Gaston,  was  executed  as  a  traitor  at 
Toulouse  on  30th  October.  The  title  passed  to  his  sister 
Charlotte-Mabguebite,  princess  of  Conde. 

MONTORO,  a  town  of  Spain,  in  the  province  of  Cordova, 
27  miles  to,  the  north-north-east  of  that  city,  on  the  Madrid 
railway,  stands  on  a  rocky  peninsula  on  the  south  bank  of 
the  Guadalquivir,  here  crossed  by  a  fine  bridge  of  four  arches 
dating  from  the  1 6th  century.  Its  most  conspicuous  build- 
ing is  a  hospital,  8l^d  to  be  one  of  the  best  in  Andalucia. 
The  most  important  article  of  commerce  is  the  oil  of  the 
surrounding  district  The  population  oi  the  ayuntamiento 
was  13,293  in  1878. 

MONTPELIER;  a  town  of  the  United  States,  the  capital 
of  Vermont  (since  l!805),  and  the  county  seat  of  Washington 
county  (since  1811),  is  situated  in  44*  17'  N.  lat.  and  72' 
36'  W.  long.,  on  the  Winooski  or  Onion  river,  which  falls 
into  Lake  Chamj^ain.  It  has  a  station  on  the  Central 
Vermont  Railroad,'  and  is  the  western  terminus  of  the 
Montpelier  and  Wells  River  and  the  Montpelier  and  White 
River  Railroads.  The  State-house,  in  the  form  of  a  Greek 
cross  with  a  dome  and  Doric  portico,  was  erected  at  a  cost 
of  $150,000,  to  replace  the  structure  burned  down  in  18571 
Under  the  portico  stands  a  marble  statue  (by  Larkin  G. 
Mead)  of  Ethan  Allen  (1737-1789),  the  hero  of  Vermont. 
The  State  library  contains  20,000  volumes.  From  2411 
in  1860  the  population  had  increased  to  3219  in  1880. 

MONTPELLIER,  chief  town  of  the  department  of 
H^rault,  France,  is  situated  at  the  junction  of  several 
railway  lines,' on  a  small  hill  rising  above  the  Lez,  at  its 
confluence,  with  the  Merdanson,  a^ut  480  miles  south  of 
Paris,  and  about  7  miles  from  the  Mediterranean,  from 
which  it  is  separated  by  the  lagoons  of  P^rols  and  TAmeL 
As  the  headquarters  of  th(9  16th  corps  d'arm^e,  as  the  seat 
of  a  bishop,  of  a  university,  and  of  a  court  of  appeal, 
Montpellier  is  the  principal  phice  of  lower  Languedoc.  The 
Place  du  Peyrou,  575  feet  in  length  by  410  in  breadth, 
one  of  the  finest  squares  in  France  occupied  the  highest 
pact  of  the  town,  and  terminates  in  a  terrace,  commanding 
a  magnificent  view  of  the  coasts  of  the  Meditel^anean,  and 
of  a  wide  stretch  of  eoontry  reaching  to  the  Cevennes  on 
the  north,  to  the  spun  of  the.Fyreneee  on  the  south-weet^ 
and  to  those  of  the  Alpe  on  the  north-east.  On  the  terra<Se 
}«  ntoated.  the  merroxr  of  the /town,  the  Tniter^b^ 


brought  from  a  distance  of  5  or  6  miles,  by  an  aqueduct 
of  two  tiers  of  arches,  about  70  feet  in  height  In  the 
centre  of  the  square  is  an  equestrian  statue  of  Louis  XIV. 
To  the  right  and  left  are  promenades,  on  which  the  chief 
boulevards  converge.  The  Boulevard  Henri  IV.  to  the 
north  leads  to  the  botanical  garden,  medical  college^  and 
cathedral;  to  the  east  the  Rue  Nationale  leads  to  the 
palace  of  justice,  the  prefecture,  and  the  citadel.  The  cathe- 
dral, which  until  1536  was  the  church  of  a  Benedictine 
monastery,  suffered  severely  during  the  religious  wars,  but 
about  thirty  years  ago  it  was  restored  in  the  style  of  the 
1 3th  century.  It  has  four  towers,  and  is  one  of  die  largest 
churches  in  southern  France,  being  more  than  300  feet  in 
length,  92  in  breadth,  and  88  in  height  The  monastery, 
after  being  converted  into  the  bishop's  palace,  has  since 
1795  being  occupied  by  the  famous  medical  school.  The 
portrait  of  Rabelais  hangs  in  the  gallery  of  former  professors. 
Connected  with  the  medical  school  is  an  anatomical  museum 
and  a  rich  library.  Montpellier  also  possesses  a  facul^ 
of  science,  with  several  fine  collections,  a  faculty  of  letters, 
a  higher  school  of  pharmacy,  an  agricultural  college,  and 
a  sericulturol  institute.  The  museum  contains  more  than 
600  paintings,  in  addition  to  collections  of  marbles,  bronzes^ 
and  antiquities.  The  botanical  garden,  more  than  10  acres 
in  extent,  is  the  oldest  in  France,  having  been  laid  out 
in  1593.  The  esplanafle,  ornamented  by  fine  old  trees 
planted  by  the  due  de  Roquelaure,  formerly  governor 
of  Languedoc,  leads  towards  the  citadel  The  inner  city  has 
narrow  and  tortuous  streets,  but  many  good  houses.  Among 
the  public  buildings,  the  principal  are  the  palace  of  justice 
— a  modern  structure,  the  facade  adorned  with  statues  of 
the  statesman  Cambac^res  and  of  Cardinal  Fleury — the 
barracks,  several  hospitals,  the  juvenile  Mminary,  and  the 
central  prison  for  females.  There  are  several  learned 
societies,  including  an  academy  of  science  and  letters^  an 
antiquarian  society,  several'  medical  societies^  and  others 
for  various  separate  branches  of  study,  including  the 
dialect  of  Languedoc.  The  Lez  has  been  deepened  and 
widened  so  as  to  connect  Montpellier  with  the  Canal  du 
Midi  and  with  the  sea  at  Palavas.  The  town  has 
a  considerable  trade  in  wine  and  brandy.  The  principal 
industrial  establishment  is  a  manufactory  for  wax-tapers; 
candles,  and  soap,  doing  business  to  the  amount  of  £400,000 
per  annum.  There  are  aW  chenvcal  works,  cooperages^ 
distilleries,  kc    The  population  in  1881  was  56,005. 

Montpellier  first  rose  into  importance  after  the  destruction  of 
Maguelone  by  Charles  Hartel  ip  737.  ■  Its  prosperity  dates  from 
the  beffinning  of  the  12th. century,  when  its  school  of  medicina 
(see  YoT.  XT.  n.  807)  first  began  to  acqaix«  fame.  It  had  a  school 
of  lav  in  1160.  and  a  university  was  founded  by  Pope  Kicholaa  IV. 
in  1292.  St  Louis  (Louis  IX.)  granted  to  the  town  the  right  of 
free  trade  with  the  whole  of  the  kingdom;  a  privilege  which  greatjy 
increased  its  prosperity.  In  1204  Montpellier  became  a  dependency 
of  the  house  of  Aragon,  through  marriage,  and  in  1850  it  was  sold 
to  Philip  of  Yalois.  In  the  time  of  Charlea  VIIL  it  is  said  to  hare 
had  85,000  hearths.  It  took^the  place  of  the  bishopric  of  Mague* 
lone  in  1636.  At  the  time  of  the  Reformation  it  became  one  of 
the ^moat  important  centres  of  Protestantism,  but  was  taken  by 
Louis  ZIIL,  who  erected  the  citadel  commanO'ng  the  town. 
Several  years  afterwards  Montpellier  was  partly  depopnUted  by 
the  plague.  Of  the 'old  fortifications  little  now  remains  save  the 
g^te  of  Peyrou,  a  triumphal  arch  of  date  1712,  opposite  the  place 
Qf  the  same  name. 

Bee  Qermala,  m»Mn  du  temmstf  0$  MontpOlUr  9iahUunmna  A  rMMrtefv 
d%  mH  dc  CttU  n  vol!..  1801X  and  HUMn  d§  la  communt  d$  Jfomtefttiw  (8  vdU.. 
1851) ;  AlgnCBiilne,  HiaMn  dilawUUda  Mpntp$aier  asn> 

MONTPENSIER,  Anke  Marie  Louise  d'OrlAaks, 
DucHXSSB  DS  (1627-1693),  one  of  the  most  remarkable 
names  on  the  somewhat  arbitrary  list  of  rojral  and  noble 
anthorsj  was  bom  at  the  Louvre  on  29yth  May  162^.  Her 
father  was  Qaston  of  Orleans,  **  Monsieur,"  the  brother  of 
Louis  XpL,  celebrated  for  the  invariable  ill  fate  which 
attended  his  favourites  and  partisans.  .  Her  mother  waa 
Marie  de  Bourbon,  h^iressof  the  Monts^aner^gmily .   Being 
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Urns  of  thd' blood-royal  of  Fraitte'<)Si  hoih  aidM,  and  "an'' 
heinsa  to  immflrywi  property,  she  appeared  to  be  irery  early 
destined  to  a  splendid  marriage.  It  was  perhaps  the  greateet- 
misfortune  of  her  life  that  **  MademoiBelle.''  (as  ier  oonrtesy 
title  went)  waa  enoonraged  Or  thought  herself  enoonraged 
to  look  forward  to  the  throne  of  France  as  the  result  d  a 
marriage  with  Louis  XIV.,  who  was,  however,  deVlsn  years 
her  junior.  Dl-iack,  or  her  own  wilfnhiess,  frustrated 
numerous  plans  for  marrying  her  to-rarious  persons  of  more 
or  leas  exalted  station,  including  ChArles  IL  of  Enghmd, 
then  Prince  of  Wales.  She  was  just  of  age  when  the  Fronde 
broke  oul^  and,  attributing  as  idie  did  her  disappointments 
to  Mazarin,  she.sympathued  with  it  not  a  little.  It  was 
not,  however,  till  the  new  or  second  Fronde  that  she  dis- . 
played  in  a  very  curious  fashion  a  temper  and  courage  as. 
masculine  and  adventurous  as  tlu)se  of  her  father  Gaston, 
had  always  been  effeminate  and  timid.  She  not  only  took 
nominal  conmiand  of  one  of  the  armies  on  the  princes' 
side,  but  she-  literally  and  in  her  own  person  took  Orleans 
by  escalade^  crossing  the  river,  breaking  a  gate,  and  mount- 
ing the  walls  with  &e  applause  of  the  populace  of  the  city, 
but  in  face  of  the  refusal  of  the  authorities  to  admit  her. 
No  good  result,  however,  came  to  her  party  from  this 
extraordinary  act,  and  she  had  to  retreat  to  Paris,  where 
she  practically  commanded. the  Bastille  and  the  ac(ioining 
part  of  the  walls.  On  the  2d  of  July  (1652)  the  battle 
of  the  Faubourg  Saint  Antoine,  between  the  Frondeurs 
under  Oond^  and  the  royal  troops  under  Turenne,  took 
place,  and  the  former,  bung  beaten,  found  themselves  in 
an  awkward  situation,  between  their  conquerors  and  the 
walls  of  a  city,  which,  though  not  exactly  hostile  to  them,' 
was  not  nominally  on  their  side,  and  had  closed  its  gates 
against  thenv  Mademoiselle  saved  them  by  giving  orders 
not  merely  for  the  gates  under  her  control  to  be  opened 
but  for  the  cannon  of  the  Bastille  to  fire  on  the  royalists, 
which  was  done.  Her  own  residence  (and  indeed  her  pro- 
perty) was  the  Luxembourg,  and  here  she  found  herself 
during  the  riots  which  followed  the  battle;  but  in  the 
heat  of  the  hneuU  she  installed  herself  in  the  h6tel  de 
ville,  and  played  the  part  of  mediatrix  between  the  opposed 
parties.  Her  political  importance  lasted  exactly  six  months, 
and  did  her  little  good,  for  it  created  a  lifelong  prejudice 
against  her  in  the  mind  of  her  cousin,  Louis  XIV.,  who 
never  forgave  opposition  to  his  sovereign  power.  Nor 
had  she  any  support  to  look  for  from  her  pusillanimous 
father,  who  hastened  to  make  terms  for  himself, — a  matter 
the  less  difficult  that  his  known  faithlessness  had  pre- 
vented the  chiefs  of  the  Fronde  from  engaging  him  at 
all  deeply  in  their  schemes.  Mademoiselle,  on  Uie  other 
hand,  was  for  some  years  in  disgrace^  and  resided  on  her 
estates.  It  was  not  till  1657  that  she  reappeared  at 
court,  but,  though  projects  for  marrying  her  were  once 
more  set  on  foot,  she  was  now  past  her  first  youth.  Her 
incurable  self-will,  moreover,  still  stood  in  her  way,  and 
suitor  after  suitor  was  rejected  for  reasons  good  or  bad. 
She  was  nearly  forty,  and  had  already  corresponded 
nerioualy  with  Madame  de  Motteville  on  the  project  of 
establishing  a  ladies'  society  "sans  mariage  et  sans  amour," 
when  a  young  Gascon  gentleman  named  Puyguilhem. 
afterwards  celebrated  as  M.  de  Lauzun,  attracted  her  atten- 
tion. It  was  some  years  before  the  affair  came  to  a  crisis, 
but  at  last^  in  1670,  Mademoiselle  solemnly  demanded  the 
king's  permiBBion  to  marry  Laazun.  Madame  de  S^vign6's 
letter  on  this  occasion  is  one  of  the  most  famous  of  her 
collection.  Louis,  who  liked  Lauzun,  and  who  had  -been 
educated  by  Mazarin  in  the  idea  that  Mademoiselle  ought 
not  to  be  allowed  to  carry  her  vast  estates  and  royal  blood 
to  any  one  who  was  himself  of  the  blood-royal,  or  even  to 
any  foreign  prince,  gave  hia  consent,  but  it  was  not  imme- . 
diately  acted  on.  .  'Die  pride  of  the  other  members  of  the 


royal  family,  and  the  spite  of  the  kin^s  brother,  Monsieur, 
who  had,  after,  the  death  of  Henrietta  of  England,  made 
offers  to  his  cousin,  prevailed  with  Louis  to  rescind  lus 
pemussion.  Not  long  afterwards  Lauzun,  for  another 
cause,  was  imprisoned  in  Pignerol,  and  it  was  years  before 
Mademoiselle  was  able  to  buy  lus  release  from  the  king  by 
settling  no  small  portion  of  her  estates  on  Louis's  bast^da. 
The  elderly  lovers  (for  in  1681,  when  Lauzun  was  released, 
he  was  nearly  fifty,  and  MademoiseUe  was  fifty-four)  were 
then  secretly  married,  if  indeed  they  had  not  gone  through 
the  ceremony  ten  years  previously.  But  Lauzun,  a  coarse 
and  brutal  adventurer,  tyrannized  over  his  wife,  and  her 
spirit,  whidi  was  yet  unbroken,  at  length  got  the  better  of  her 
passion.  It  is  said  that  on  one  occasion  he  addressed  her 
thus,  *' Louise  d'Orl^ans,  tire-moi  mes  bottes,"  and  that  she 
at  once  and  finally  separated  from  him.  She  lived,  how- 
ever, for  some  years  after  he  had  achieved  his  last  adven- 
ture (that  of  assisting  the  family  of  James  IL  to  escape 
from  Bnghind,  and  attempting  to  defend  their  cause  in 
Ireland),  gave  herself  to  religious  duties,  and  finished  her 
Mhnoirti^  which  extend  to  within  seven  years  of  her  death 
(dth  April  1693),  and  which  she  had  begun  when  she  was 
in  disgrace  thirty  years  earlier.  These  Mhnoiru  (Amster- 
dam, 1729)  are  of  very  considerable  merit  and  mterest,' 
though,  or  perhaps  because^  they  are  extremely  egotistical 
and  often  extremely  desultory.  Mademoiselle  writes  with- 
out art,  but  with  tiie  hereditary  ability  of  her  family,  and 
the  strongly  personal  view  which  she  takes  of  public  events 
is  rather  an  advantage  than  a  disadvantage.  They  are  to 
be  found  in  the  great  collection  of  Michaud  and  Foi^joulat, 
and  have  been  frequently  edited  apart.  (o.  sa.) 

MONTREAL^  the  largest  city  in  the 't>ominion  of 
Canada,  its  chief  seat  of  commerce  and  principal  port  of 
entry,  is  situated  on  an  island  of  about  30  miles  in  length 
and  7  in  breadth,  at  the  confluence  of  the  rivers  Ottawa 
and  St  Lawrence,  45*  32'  N.  lat  and  73*  32'  W.  long. 
It  stands  at  the  head  of  ocean  navigation,  160  miles  above 
Quebec,  and  nearly  1000  miles  ^986)  from  the  Athmtie 
Ocean,  and  lies  at  the  foot  of  Uie  great  chain  of  river, 
lake,  and  canal  navigation  which  extends  westward  through 
the  great  lakes.  Montreal  is  built  upon  a  series  of  terraces, 
the  former  levels  of  the  river  or  of  a  more  ancient  aea. 
Behind  those  rises  Blount  Royal,  a  mass  of  trap-rock  thrown 
up  through  the  surrounding  limestone  strata  to  a  height  of 
700  feet  above  the  level  of  the  river.  From  this  rock  the. 
city  derives  its  name^  though  its  original  founder,  Paul  do 
Chomedey,  sire  de  Maisonneuve,  in  1642,  gave  it  the  name 
of  Yille-Marie,  when  it  was  dedicated  with  religious  enthu- 
siasm, not  as  a  centre  of.  commercial  enterprise,  but  as  the 
seat  of  a  mission  which  aimed  specially  at  the  conversion  of 
the  native  Indians.  The  modem  city  of  Montreal  occupies 
an  area  of  about  eight  square  miles, — its  principal  streets 
running  parallel  witii  the  river.  On  the  north  side  of  the 
Mountain  the  Trenton  limestone  approaches  the  ^surface, 
and  is  there  quarried  for  building  purposes.  Of  this  grey 
limestone  most  of  the  public  edifices  and  many  of  the  better 
class  of  private  dwellings  are  built  But  both  brick  and 
wood  are  largely  used  for  workshops  and  private  houses  of 
a  huml^ler  class.  The  western  slope  of  the  Mountain  is 
occupied  by  the  C6te  des  Neiges  (Roman  Catholic)  ceme- 
tery, and  Uie  Mount  Royal  (Protestant)  cemetery.  The 
upper  portion  of  the  Mountain,  embiacing  an  area  of  430 
acres,  is  now  laid  out  as  a  public  park,  with  fine  drives 
shaded  by  well-grown  trees.  From  its  commanding  site^ 
.and  the  wide  .expanse  of  the  valley  of  the: St  Lawrence^ 
the  views  on  all  sides  are  of  great  variety  and  beauty. 
A  Well-cultivated  and  wooded  country,  watered  by  the 
Ottawa  and  the  St .  Lawrence,  \8tretches  away  on  either 
hand,  being  bounded  on  the  west  by  the  lakes  of  St  Louis 
and  the  T^o  Mountains,  and -on  Uie  distant  horizon  by 
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the  Laurentian  Hillfl,  the  Adirondacks,  imd  the  Green 
MountttiQs  of  Vermont.  On  the  east  side  the  city  occupies 
the  flbpe  towards  the  river  St  Lawrence,  which  has  here 
a  hr^adth  of  from  one  to  two  miles.  Two  islands,  the 
Nnn'sAnd  ^t  Helen's  Isles— the  latter  rising  to  a  height 
of  150  feet»  beautifully  wooded,  afid  laid  out  as  a  public 

park occupy  the  bed  of  the  river  immediately  below  the 

Lachine  Falls,  and  between  them  the  river  is  spanned 
by  the  great  Victoria  Bridge.  This  wonderful  triumph 
of  engineering  skill  is  a  tubular  iron  bridge,  supported 
On  twenty-four  pierd  of  solid  masonry,  with  tha  .terminal 
abutments  of  the  same,  and  mea9uring  9184  feet  in 
length.  The  nver  descend?  at  the  tate  of  7  miles  an 
hour  at  the  point  wher&  it   is  thus  crossed;   and  the 
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piers  are  constructed  with  a  view  to  resist  th^  enormous 
pressure  of  the  ice  in  spring.  Near  at  hand  the  towers, 
spires,  and  domes  of  numerous  churches  and  public  build- 
ing«  rise  from  the  general  mass  of  houses.  The  wharves 
and  docks  are  crowded  with  shipping  during  the  season  of 
navigation,  for  the  St  LawrencJe  is  navigable  to  Montreal  by 
the  largest  ocean  steamers.  But  immediately  aTwve  the 
<aty  the  river  is  impeded  by  a  natui^l  dyke  of  trap  and 
hmestone  which  here  arrests  the  waters  in  their  descent, 
formmg  the  Lake  St  Louis  at  a  height  of  44  feet  above 
the  level  of  Monteeal  harbour.  The  river  here  forces  its 
way  through  a  channel  of  about  half  a  mUe  wide,  with 
a  r^idity  of  about  18  miles  an  hour,  forming  the  Lachine 
«  Bt  Loms  Rapids.  Owing  to  the  immense  volume  of 
wirtw  oonoenteated  m  a  narrow  channel,  stfeamers  drawing 
ten  foot  of  wate^  are  safely  navigated  down  the  rapids, 
but  these  Beceasariljr  present  an  insuperable  barrier  to  the 
absent  of  the  river.  This  is  accordingly  surmounted  by 
means  of  the  Lachine  Canal,  which,  commencing  at  the 

a  of  Montreal,  paaeeB  round  the  falls  l^  a  series  of 
,  ma  oourse of  nine  miles,  to  Lake  St  Louis,  of)poeite 
thir  ladiaa  yiXL^^  of  Oaughnawaga.     The  faU  of  water 


in  the  canal  iumishes initer-power  for  saw-mills^  boiler  and 
engine  works,  sash,  blind,  door,  edge-too^  and  other 
factories,  established  on  ita  banks.  Sugar-refining  has 
also  been  carried  on  here  with  great  profit.  WooUen  and 
cotton  milU,  silk  factories,  a  large  rubber  factory,  rope  and 
cordage  works,  boot  and  shoe  factories,  Ac,  are  likewise 
organized  on  an  extensive  scale.  -The  water  supply  of 
Montreal  is  derived  from  the  river  above  the  city;  and, 
after  passing  along  an  open  canal  5  miles  in  length,  it 
is  raised  to  a  reservoir  excavated  out  of  the  soUd  rock  on 
the  east  slope  of  the  Mountain,  205  feet  above  the  level  of 
the  harbour. 

The  eircamitanc«8  «tten4Aiit  on  the  fouhdatSon  of  Montreal,  and 
the  marked  contrasts  in  its  mixed  population  of  French  and  En^ish 
grre  a  p^uliar  character  to  its  religious  and  benerolent  InetituSons! 
This  has  led  to  the  multiplication  of  churches,  colleges,  convents 
.and  relieious  and  chariUble  foundations,  and  to  a  rivalry  in  the 
zeal  of  their  promoters,  one  result  of  which  is  seen  in  the  scale  and 
imposing  character  of  many  of  their  buildings.  The  MetropoliUn 
Cathedral  of  St  Peter,  designed  to  reproduce  on  a  reducea  scale 
the  chief  features  of  St  Peterfs  at  Rome)  was  projected  by  Bishop 
Bouivet  aftir  the  destmctlon  of  his  church  and  palaoe  in  the  great 
fire  <^  1852.  It  occupies  a  prominent  site  in  Dorehester  Sti««t, 
at  the  comer  of  Dominion  Souare  ;  and,  when  sunnounted  by  the 

dected  dome  and  finished  in  front  with  its  classic  facade,  it  wiU 
i,a  striking  feature  in  the  general  view  of  the  city.  The 
pariah  church  of  Notre -Dame,  on  the  Place  d'Armes,  affords 
accommodation  for  10,000  worshippers.  The  Jesuits'  Church  is 
another  large  church,  elaborately  painted  in  the  interior.  Near  it 
is  the  College  of  St  Mary.  Chnstchurch  Cathedral  (Protestant) 
is  a  finiB  specimen  of  Decorated  Gothic,  buUt  oxtcrually  of  the 
native  limestone,  but  with  the  chief  facing*  and  carvings  of  the 
exterior  and  the  whole  of  the  interior  of  fine  Caen  stone.  It  wag 
erected  under  the  direction  of  Bishop  FuMbrd,  the  firat  Anglica* 
bishop  of  Montreal,  to  whose  memory  a  memorial  cross,  after  the 
model  of  the  Queen  Eleanor  crosses,  has  been  erected  on  the  mmih 
side  of  the  cathedral  The  other  churches  of  the  various  Protest- 
ant denominations  include  St  Geoige's,  Anglican,  St  Andrew's 
and  St  Paul's  (Presbyterian),  St  James  Street  Methodist  Caiurch. 
the  Church  of  the  Messiah,  Unitarian,  Ice. 

The  Hdtel  Dieu,  founded  in  1644  for  the  cure  of  the  sicfc  now 
occupies  a  buUding  at  the  head  of  St  Famflle  Street  A  body  of 
profewed  sisters  and  novices  perform  the  duties  of  nursing  and 
attendance,  and  op^wtrds  of  8000  sick  persons  aro  annually  received 
into  its  wards.  The  order  of  the  Grey  Nuns,  founded  in  1787,  have 
built  a  new  hospital  in  Guy  Street  The  professed  sistera  of  this 
religious  community,  numbering  at.present  810,  receive  under  t^eir 
care  the  aged  and  infirm  and  orphan  and  foundling  children  of 
the  French  'Canadian  population.  They  also  undertake  the  care 
of  variou*  asylums  and  schools  in  different  parts  of  the  city.  Mont- 
real h«s  also  a  General  Horoital,  founded  in  1822 ;  a  Protestant 
House  of  Industry,  the  Mackay  Institution  for  Deaf-Mutes,  the 
Protestant  (%han  Asylum,  Infants'  Home»  kc  The  curiously 
mixed  character  of  the  population  of  Montreal  is  further  "shown 
in  its  separate  daily  and  weekly  newspapers  in  the  En^ish  and 
-  French  langnsifies,  and  in  its  various  national  soci  sties,  of  St  Georer, 
St  Andrew,  St  Patrick,  St  Jean  Baptiste,  and  New  England,  ~^ch 
confining  its  pharitable  operations  to  those  of  the  nationality  which 
it  represents.  There  are  t^-o  theatres  in  l^Iontival,  but  the  Roman 
Catholic  clergy  have  systematically  discountenanced  the  stage,  and 
the  diverse  hmguages  have  further  tended  to  limit  the  nnnibers  who 
patronize  the  drama. 

Among  the  chief  civic  buildings  is  the  city  hall,  built  in  the 
modem  French  style,  with  lofty  mansard  roofs,  and  a  central 
pavilion. .  It  affords  accommodation  for. all  the  municipal  officea, 
including  the  waterworks  and  fire  idarm  departments,  the  recorder's 
court,  the  policie  office,  and  for  the  meetings  of  the  city  corpora- 
tion, which  consists  of  a  mavor  and  twenty-seven  aldermen.     Three 
aldermen  are  elected  by  each  of  the  nine  wards,  one  of  whom  retiree 
every  year.     The  court  house,  situated  close  to  the  city  haJI, 
between  the  Champ  de  Mars  and  Jacaues  Cartior  Square,  is  a  hand- 
some classical  building  where  all  the  law  courts  hold  their  sitting  ; 
and  Accommodation  is  provided  for  the  Advocates'  Library,,  which 
numbers  upwards  of  10,000  volumes,  including  a  fine  collection  of 
books  in  the  department  of  old  French  civH  law.     Bonseconrt 
Market  in  St  Paul  Street  is  a  larf^e  structure  sunnounted  b^  a 
dome,  which  forms'  a  prominent  feature  in  every  view  of  the  ci^y. 
When  it  is  cro'!(rded  with  the  peasants  bringing  in  their  country 
produce,  and  by  the  French  danadian  city  populace  as  purchasers, 
as  is  the  case  especially  on  Tuesdays  and  Fridays,  the  scene  is  veiy 
striking  to  a  stranger. 

Foremost  among  the  educational  institutions  is  the  university,  of 
M'Gill  College,  founded  by  James  M*Gil1.  a  ScotchmAn,  who  in  th« 
later  years  of  the  18th  oentory  engagedin  Ibe  nortk-west  tu  tzad^ 
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fcnd  nltmiAtelpr  heetme  om  of  the  leadiiiff  'jMCcluuits  in  Montr«aL 
At  his  death  in  1813  he  left  hie  property  for  the  founding  of  a  col- 
lege. The  most  recent  and  liberal  addition  to  it  is  the  Peter  Ked- 
I>ath  ICuMam,  %-alued  at  upwards  of  $100,000,  the  gift  of  a  irealthy 
cituen.  The  university  embraces  the  faculties  of  arts,  Uw,  and 
medicine,  and  has  also  a  department  of  practical  science.  The 
coUege  buildings  stand  in  a  pleasant  park  fronting  on  Sherbrooke 
Street,  at  the  base  of  the  Mountain,  Theological  colleges  in  con- 
nection with  the  Church  of  EngUnd,  the  Presbyterian,  Methodist, 
and  Congregational  Churches,  occupy  buildings  in  the  vicinity,  and 
their  studento  attend  the  classes  at  M  'Gill  College  for  secular  instruc- 
tion. The  Seminary  of  St  Sulpice  is  a  theological  training  school 
for  pnests,  where  the  larger  portion  of  the  Roman  Catholic  clergy 
of  the  province  of  Quebec  have  received  their  Wining;  and  also  a 
college  where  a  laive  number  of  the  French  Canadian  youth  obtain 
their  education.  This  seminary  U  held  in  high  esteem,  and  attracts 
many  Boman  Catholic  students  from  the  United  SUtes.  Laval 
University,  which  has  its  chief  seat  at  Quebec,  has  also  a  branch 
at  Montreal,  with  a  large  staff  of  professors,  chiefly  in  theology, 
Uw,  and  medicine.  The  M'GiU  and  the  Jacques  Cartier  Normal 
Schools  for  training  teachers  for  the  Protestant  and  Roman  Catholic 
public  schools  are  conducted  under  the  Protestant  and  Roman 
Catholic  boards  of  pu.blic  instruction ;  and  model  schools  attached 
to  them  afford  the  requisite  practical  training  for  teachers.  The 
princinal  public  monuments  are  the  column  erected  in  honour  of 
Lord  rfelson,  and  a  bronze  statue  of  Queen  Victoria,  by  the  late 
M*Jjh*ll  Wood,  which  occupies  a  good  site  in  Victoria  Square. 

The  commerce  of  Montreal  is  well  represented  by  the  architec- 
tural character  of  ite  banking  esteblishmente  and  many  of  the  large 
mercantile  houses.  It  is  also  the  seat  of  a  large  manufacturing 
industry.  But  the  most  subsUntial  evidence  of  ite  importance  as 
a  commercial  centre  is  ite  harbour.  The  solidly-built  basins, 
wharves,  quays,  and  canal  locks  extend  for  upwards  of  a  mile  and 
a  half  along  the  river-side.  In  1849,  at  a  penod  of  dojiression,  the 
total  value  of  the  importe  and  exporte  amounted  to  £2,013,478 
sterling.  In  1882  they  had  risen  to  £15,638,657  sterling.  The 
business  of  the  port  at  the  same  date  Lb  thus  expressed  in  Canadian 
currency:— totelvalueof  exporte  $26, 334,812,ofimporte$49,74»,461; 
customs  duties  collected  estimated  at  $8,100,366.  The  number  of 
*ea-going  vessels  in  port  was  648,  of  which  fully  one-half  were  ocean 
steamers,  in  addition  to  which  the  inland  vessels  arriving  at  the 
port  numbered  6543.  The  estimated  value  of  real  esUte  in  Montreal 
IS  $65,978,980.  The  population  in  1851  numbered  57,715 ;  in  1881 
it  had  increased  to  140,747,  of  whom  78,684  were  of  French  and 
28, 995  of  Irish  origin,  and  of  the  whole  number,  108,579  wew  Roman 
Catholic. 

The  city  returns  three  members  to  the  Canadian  House  of 
Commons,  and  the  same  number  to  the  provincial  legislature  of 

When  the  first  French  explorers  landed  on  the  island  of  Montreal 
under  the  leadership  of  Jacques  Cartier  in  1535,  a  large  Indian 
palisaded  town  existed  a  little  to  the  west  of  Mount  Roya^  and  not 
far  from  ^e  present  English  cathedral  To  this  fortified  town  the 
Indians  gave  the  name  of  Hochelaga,  and  Jacques  Cartier  describes 
it  as  surrounded  by  fields  of  grain  and  other  evidences  of  a  settled 
native  population.  The  name  U  now  applied  to  the  eastern  suburb 
of  the  modem  city.  Sixty  years  later,  when  Samuel  de  Champlain 
intde  hU  way  up  the  St  Lawrence,  and  climbed  to  the  summit  of 
Mount  Royal,  the  populous  native  town  had  disappeared,  and  only 
two  Indians  were  found  from  whom  some  obscure  hinte  were  derived 
of  WSJ  between  rival  tribes,  followed  by  the  destruction  of  the  town 
And  the  extermination  or  flight  of  ite  former  occupants.  The  enmity 
thus  esteblished  between  the  Wyandotte  or  Hurons  of  Canada  and 
the  Iroquois  settled  in  the  valley  of  the  Hudson  and  south  of  Lake 
Ontario  was  perpetuated  throuchout  the  whole  period  of  French 
occupation.  Champlain  took  the  side  of  the  Hurons,  while  the 
Iroquois  allied  themselves  with  the  Dutch  and  EnglUh  settlers  on 
the  Hudson.  Thus  the  early  history  of  Montreal  is  largely  occupied 
with  inddente  of  IndialK  warfare.  In  1665  the  marquis  de  Tracy 
arrived  from  FrAnce,  bringing  with  him  a  regiment  of  French 
soldiers,  with  whose  aid  the  Indian  assailante  were  driven  off,  and 
forte  erected  and  garrisoned  to  repel  their  incursions ;  thus  pro- 
**®i*^'  Montreal  became  the  centre  of  the  fur  trade  with  the  west, 
and  entered  on  ite  history  as  a  conimercial  city.  In  17^2  it  was 
fortified  with  a  bastion«d  wall  aAd  diteh,  under  the  directions  of 
Do  Lery ;  and  the  citadel  was  erected  on  a  height  now  laid  out  as 
DalhoMie  Souare.  The  teking  of  Quebec  by  the  English  under 
General  Wolle  in  1759  was  followed  en  long  by  the  surrender  of 
MontreaL  Since  that  date  it  haa.fapidly  developed  Iktjm  impor- 
tant  centre  of  commercial  and  manufusturing  enter^iiae;     (D.  W  ^ 

\  MONTROSi;  a  royal  and  parliamentary  borough  and 
seaport  of  Forfarshire,  Scotland,  is  situated  on  the  German 
Ocean  at  the  mouth  of  the  South  Esk,  on  a  branch  of  the 
Caledonian  Railway,  30  miles  east-north-ea^t  of  Dundee, 
and  38  aouth-aouth-west  of  Aberdeen.    Its  harbour  basin, 


formed  by  the  estuary  of  the  South  Esk,  has  an  area  of 
about  4  square  miles^  and  is  dry  at  ebb-tide,  but  at  high 
water  there  is  a  depth  of  about  18  feet  at  the  bar.  The 
length  of  the  quays  and  docks  is  about  U  miles.  The 
South  Esk  is  crossed  by  a  suspension  bridge  erected  in 
1829  at  a  cost  of  £20,000,  and  haying  a  length  from  thb 
points  of  suspension  of  422  feet  (with  its  approaches  800 
feet).  On  the  links  to  the  east  of  the  town  is  one  of.  the 
finest  golfing  greens  in  Scotland.  In  the  High  Street, 
which  is  of  considerable  width,  and  contains  several  Very 
lofty  houses,  there  are  monuments  to  Sir  Robert  Peel  and  to 
Joseph  Hume,  formerly  member  for  the  Montrose  boroughs. 
The  principal  buildings  are  the  parish  church— one  of  the 
largest  churches  in  Scotland— the  town-house,  the  infirmaiy, 
and  the  academy.  There  is  a' public  library  with  19,000 
volumes,  and  a  mechanics'  library  with  7000  volumes. 
Besides  the  staple  industry  of  flax-spinning,  there  are 
manufactures  of  linen,  sail-cloth,  sheetings,  starch,  and 
soap.  Iron-founding,  tanning,  and  brewing  are  also  carried 
on.  The  export  trade  is  chiefly  in  manufactured  goods, 
agricultural  produce,  and  fish;  the  principal- imports  aK 
timber  and  coal.  In  1881 -the  number  of  ships  that 
entered  coastwise  was  373  of  48,828  tons,  the  number  that 
cleared  250  of  21,877  tons;  the  number  engaged  in  the 
foreign  and  colonial  trade  in  the  same  year  was — entered 
108  of  34,868  tons,  cleared  42  of  10,359  tons,  Montrose 
is  also  one  of  the  principal  fi&hing-elations  in  Scotland,  the 
number  of  registered  boats  in  1881  being  342  of  4168 
tons,  giving  constant  employment  to  697  persons,  and  occa- 
sional employment  to  300.  Montrose  joins  with  Arbroath, 
Brechin,  Forfar,  and  Inverbervie  in  returning  one  member 
to  parliament.  The  population  of  the  royal  burgh  in  1871 
was  15,720,  and  16,280  in  1881 ;  the  population  of  the 
parliamentaiy  burgh  in  the  same  years  was  14.452  and 
14,975. 

Montroee  received  a  charter  from  David  I.  in  the  12th  centoiy, 
and  was  made  a  royal  burgh  by  David  II.  in  1852.  The  town  was 
destroyed  by  fire  in  1244.  It  wae  from. the  port  of  Montrose  that 
Sir  James  Douglas  in  1830  embarked  for  the  Holy  Land  with  the 
heart  of  Bruce,  and  that  Prince  James  Stuart,  "the  Old  Pretender," 
set  sail  in  I7ld  for  France,  after  the  failure  of  his  cause  in  Scotland. 
The  town  is  the  birthplace  of  Andrew  Melville,  of  tlie  great  marquis 
of  Montroee,  and  of  Joseph  Hume. 

MONTROSE,  Jaiczs  Gbahaic,  Marquis  of  (1612- 
1650),  born  in  1612,  became  the  fifth  earl  of  Montrose  by 
his  father's  death  in  1 6 26.  He  was  educated  at  St  Andrews ; 
and  in  1629,  at  the  early  age  of  seventeen,  he  married 
Magdalene  Carnegie,  daughter  of  the  earl  of  Southesk.  In 
1636,  on  his  way  home  from  a  prolonged  visit 'to  the  Conti- 
nent>  he  sought  an  introduction  to  Charles  I.,  but,  as  it  is  said, 
was  frustrated  in  his  hope  of  obtaining  the  king's  favour  by 
an  intrigue  of  the  marquis  of  Hamilton.  Not  long  after 
the  outbreak  of  the  Scottish  troubles  in  1637  he  joined 
the  party  of  resistance,  and  was  for  some  time  its  most 
energetic  champion.  He  had  nothing  puritanical  in  his 
nature,  but  he  shared  in  the  ill  feeling  aroused  in  the 
Scottish  nobility  by  the  political  authority  given  by 
Charles  to  the  bishops,  and  in  the  general  indignation  at 
the  king's  ill-judged  sdieme  of  imposing  upon  Scotland  a 
liturgy  which  had  been  drawn  up  at  the  instigation  of  the 
English  court,  and  which  had  been  corrected  in  England 
by  that  Archbishop  Laud  who  now  became  known  in  Scot- 
land under  the  nickname  of  "the  pope  of  Canterbury." 
Montrose's  chivalrous  enthusiasm  eminently  qualified  him  to 
be  the  champion  of  a  national  cause,  and  the  resistance  of 
Scotland  was  quite  as  much  national  as  it  was  religioua. 
He  signed  the  Covenant,  and  became  one.  of  the  faremost 
Covenanters.  The  part  assigned  to  hun  wasthe  supprev-' 
sion  of  the  opposition  to  the  popular  cause  which  arose 
around  Aberdeen  and  in  the  country  of  the  Gordons.  Three 
times,  in  July  1698,  and  in  March  and  June  1639,  Montrose 
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entered  Aberdeen,  whdre  he  thoroaglily  succeeded  in  effect- 
ing hifl  object,  on  the  second  occasion  carrying  off  the 
head  of  the  Gordons,  the  marquis  of  Huntly,  as  a  prisoner 
to  Edinburgh. 

In  July  1639,  after  the  signature  of  the  treaty  of 
Berwick,  Montrose  was  one  of  the  Covenanting  lesiders 
who  visited  Charles  upon  the  borders.  This  change  of 
policy  on  his  part  is  frequently  ascribed  to  the  fascination 
of  the  king's  conversation.  In  reality  it  arose  from  the 
nature  of  his  own  convictions.  He  wished  to  get  rid  of 
the  bishops  without  making  presbyters  masters  of  the 
state.  His  was  essentially  a  layman's  view  of  the  situa- 
tion. Taking  no  account  of  the  real  forces  of  the  time, 
he  aimed  at  an  ideal  form  of  society  in  which  the  clergy 
should  confine  themselves  to  their  spiritual  dutieS)  and  in 
which  the  king,  after  being  enlightened  by  open  communi- 
cation with  the  Scottish  nation,  should  maintain  law  and 
order  without  respect  of  persons.  In  the  Scottish  parliament 
which  met  in  September,  Montrose  attempted  to  carry  out 
this  policy,  and  found  himself  in  opposition  to  Argyll,  who 
had  placed  himself  at  the  head  of  the  Presbyterian  and 
national  party,  which,  by  an  alteration  of  the  rules  that 
had  hitherto  regulated  the  selection  of  the  Lords  of  the 
Articles,  gave  supremacy  in  parliament  to  the  representa- 
tives of  the  middle  classes.  Montrose,  on  the  other  hand, 
wished  to  bring  the  king's  authority  to  bear  upon  parlia- 
ment to  defeat  this'object,  and  offered  him  the  support  of 
a  great  number  of  the  nobles,  who  were  by  this  time  as 
much  opposed  to  the  predominance  of  the  Presbyterian 
elergy  acting  upon  the  middle  classes  as  they  had  before 
been  opposed  to  the  predominance  of  the  bishops.  He 
failed,  because  Charles  could  not  even  tiien  consent  to 
abandon  the  bishops,  and  because  no  Scottish  party  of  any 
weight  could  be  formed  unless  Presbyterianism  were  estab- 
lished ecclesiastically. 

Rather  than  give  way,  Charles  prepared  in  1640  to  in- 
vade Scotland.  As  usual,  he  prepared  difficulties  for  those 
who  wished  to  support  him.  Montrose  was  of  necessity 
driven  to  play  something  of  a  double  part  In  August 
1640  he  signed  the  Bond  of  Cumbernauld  as  a  protest 
against  the  particular  and  direct  practising  of  a  few — ^in 
other  words,  against  the  ambition  of  Argyll  But  he  took 
his  place  amongst  the  defenders  of  his  country,  and  in  the 
same  month  he  was  the  first  to  wade  across  the  Tweed  at 
the  head  of  the  invaders  of  England.  After  the  invasion 
had  been  crowned  with  success,  Montrose  still  continued 
to  cherish  his  now  hopeless  poUcy.  On  27th  May  1641 
he  was  summoned  before  the  Committee  of  Estates  charged 
with  intrigues  against  Argyll,  and  on  11th  June  he  wasc 
imprisoned  in  Edinburgh  Castle. .  When  Charles  visited 
Scotland  to  give  his  formal  assent  to  the  abolition  of 
Episcopacy,  Montrose  communicated  to  him  his  belief  that 
Hamilton  was  a  traitor.  It  has  indeed  been  alleged,  on 
Clarendon's  authority,  that  he  proposed  to  murder  Hamilton 
and  Argyll ;  but  this  is  in  all  probability  only  one  of  Claren- 
don's many  blunders.  His  letters  to  Charles,  however, 
must  be  taken  in  connexion  with  this  so-called  incident. 
During  the  progress  of  the  investigation  of  this  plot,  Mon- 
trose remained  in  custody,  and  upon  the  king's  return  to 
England  he  shared  in  the  amnesty  which  was  tacitly  accorded 
to  all  Charles's  partisans. 

For  a  time  Montrose  retired,  not  voluntarily,  from  public 
life.  After  the  Civil  War  in  England  began  he  constantly 
pressed  Charles  to  allow  him  to  make  a  diversion  on  Scot- 
land. At  last  in  1644,  when  the  Scottish  army  entered 
England  to  take  part  against  the  king,  Montrose,  now 
created  a  marquis,  was  allowed  to  try  what  he  could  do. 
He  set  out  to  invade  Scotland  with  about  1000  men.  But 
his  followers  deserted,  and  hia  condition  appeared  hopeless. 
Qeoiai^  however,  inipiied  him  with  courage. ., Disguised 


as  a  groom,  ne,  with  only  two  gentlemen,  started  on  18th 
August  to  make  his  way  to  the  Highlands.  No  enterprise 
might  seem  rasher.  Highlanders  had  never  before  been 
known  to  combine  together,  but  Montrose  knew  that  most 
of  the  clans  detested  Argyll,  not  because  they  were  royalist 
but  because  Argyll,  as  the  head  of  the  Campbells,  was  the 
chief  of  an  aggressive  and  unscrupulous  tribe.  Montrose 
did  not  miscalculate  hb  chances.  The  clans  rallied  to  his 
summons.  About  2000  Irish  had  crossed  .the  sea  to  assist 
him.  He  won  battle  after  battle.  He  defeated  the  Cove- 
nanters at  Tippermuir  on  1st  September,  and  at  th^  Bridge 
of  Dee  on  1 2Ui  September.  Rapidity  of  movement  was  the 
distinguishing  feature  of  his  generalship.  He  crossed  the 
mountains  deep  with  a  winter's  snow  into  the  country  of 
Argyll,  burning  and  destroying  as  he  rested  for  a  time 
from  more  active  operations.  On  2d  February  1645  he 
crushed  the  Campbells  at  Inverlochy,  whilst  the  head  of 
the  house,  who  wajs  no  warriorj  lookeid  on  at  the  disaster 
from  a  boat  The  Scottish  parliament  declared  Montrose 
to  have  forfeited  his  life  «nd  estate  as  a  traitor,  but  it  could 
not  reach  him  to  execute  the  sentence.  On  19th  February 
he  captured  Elgin,  through  March  he  was  ravaging  Aber- 
deenshire and  Kincardineshire,  on  3d  April  he  stormed 
Dundee,  then  on  9th  May  came  the  victory  of  Auldearn,  on 
2d  July  the  victory  of  Alford,  and  on  15th  August  the  great 
victory  of  Kilsyth.  Never  till  after  this  battle  had  Mon- 
trose ventured  far  from  the  Highland  hills.  The  High- 
landers had  the  habit  of  running  home  after  a  victory  to 
secure  their  booty.  Now,  however,  Montrose  found  itiffiself 
apparentlj  master  of  Scotland.  In  the  name  of  the  bin^ 
who  now  appointed  him  .lord>lieutenant  and  captaini^eneral 
of  Scotland,  he  summoned  a  parliament  to  meet  at  Ohegpiw 
on  20th  October,  in  which  he  no  doubt  hoped  to  reoonrite 
loyal  obedience  to  the  king  with  the  establishment  of  a 
non-political  Preebjrterian  clergy.  That  parliament  never 
met  In  England  Charles  was  in  evil  case.  He  had  been 
defeated  at  Naseby  on  14th  June,  and  Montroee  must 
come  to  his  help  if  there  was  to  be  still  a  king  to  proclaim. 
He  never  had  a  chance  of  knowing  what  Montroee  oould 
do  against  the  "  new  model "  army.  David  Leslie,  the  best 
of  the  Scottish  generals,  was  despatched  against  Montroee 
to  anticipate  the  invasion.  On  12th  September  he  came 
upon  Montrose,  deserted  by  his  Highlanders  and  guarded 
only  by  a  little  group  of  followers,  at  Philiphaugh.  He 
won  an  easy  victory.  Montrose  cut  his  way  through  to 
the  Highlands ;  but  he  failed  to  reorganize  an  army.  On 
3d  September  1646  he  embarked  for  Norway. 

Montrose  was  to  appear  once  more  on  the  stage  of  Scot- 
tish history.  In  June  1649  he  was  restored  by  the  exiled 
Charles  IL  to  his  nominal  lieutenant-governorship  of  Soot- 
.land.  In  March  1650  he  landed  in  the  Orkneys  to  take 
the  conmiand  of  a  small  force  which  he  had  sent  on  before 
him.  Crossing  to  the  mainland,  he-tried  to  raise  the  clans, 
but  the  clans  would  not  rise,  and  on  27th  April  he  waa 
surprised  and  captured  at  Corbiesdale  in  Roes-shire.  On 
18th  May  he  entered  Edinburgh  «s  a  prisoner.  On  the 
20th  he  was  sentenced  to  death  by  the  parliament,  and  he 
was  hanged  on  the  21st,  with  Wishart's  laudatory  biography 
of  him  put  round  his  neck.  ,To  the  last  he  protested  that 
he  was  a  real  Covenanter  and  a  loyal  subject  "  The  Cove- 
nant which  I  took,"  he  said,  **  1  own  it  and  adhere  to  it 
Bishops,  I  care  not  for  them ;  I  never  intended  to  advance 
their  interest"  Something,  at  least,  of  Montrose's  dream, 
so  impossible  to  realize  at  tJiat  time,  Has  been  realized  in 
Scotland. .  Scotland  has  remained  ecclesiastically  Presby- 
terian. The  political  legality  which  Montrose  wished  to 
uphold  against  factions  by  means  of  the  king  has.  been 
upheld  by  means  of  the  nolitical  ripeness  oi  the  Scottish 

nation  itself.  (s.  n.  o.)-  -* 
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of  a  matt  of  granite  about  3000  feet  tn  compass  ami  IC5 
foot  in  height,  rises  at  a  <li»tAncd  of  nearly  a  mile  from 
the  shore  in  the  bay  of  St  ^lichcl,  near  the  mouth  of  the 
Couesnon,  at  the  vertex  of  the  angloC  formed  by  the  coasts 
of  Brittany  and  Normandy.     The  quicksands^  by  \vhich  it 
18  surrounded,  and  which  stretch  far  to  seaward,  are  ex- 
posed at  low  water,  and  hi'ghly  dangerous  to  those  who 
venture  on  them  without  a  guide,     Recently  efforts  at 
reclamation  have  been  made,  and  amongst  other  works  a 
causeway  has  been  constructed  connecting  l^Iont  St  Michel 
with  the  nearest  point  of  the«  nxainland  (near  Moidrey) , 
an  unfortunate  consequence  of  these  operations  has  been 
thai  some  portions  of  the  ramparts  of  the  island  have  been 
sapped  by  the  «Uered  tidal  currents.     The  fortress-abbey, 
to  which  the  rock  owes  its  fam^  stands  upon  the  more 
precipitous  side  towards  the  north  and  west ;  the  sloping 
portion  towards  the  east  and  south  is  occupied  by  dwelling- 
houses.     The  strong  machicolated  and  turreted  wall  by 
which  the  whole  is  surrounded  is  pierced  only  by  a  single 
gateway .    The  northward  wall  of  the  abbey  (La  Merveille), 
dating  from  the  13th  century,  is  of  remarkable  boldness ; 
it  is  246  feet  in  length  and  108  feet  in  height,  is  sup- 
ported by  twenty  buttresses,  and  is  pierced  by  a  variety  of 
openings.     The  single  street  of  th^  island,  leading  from 
the  one  gateway  up  to  the  donjon  of  the  fortress,  is  lined 
with  houses,  m6st  of  them  used   as  lodging-houses   by 
visitors  and  pilgrims;  it  contains  an  old  parish  church, 
and  the  house  of  Du  Quesclin  is  also  pointed  out     The 
abbey  consists  principally  of  two  parallel  buildings  of 
three  stories  each,  that  on  the  east  containing  hcspitium, 
refectory,  and  dormitory^  and  that  on  the  west  the  cellar, 
knights'  hall,  and  cloister.     The  knights'  hall  is  a  superb 
piece  of  Gothic  architecture,  measuring  85  feet  by  59, 
with  three  rows  of  richly-ornamented  pillars.     The  cloister 
is  one  ol  the  purest  and  most  graceful  works  of  the  13th 
century  (1228).     The  church  has  a  number  of  imperfect 
turrets,  rnd  is  surmounted  by  a  square  tower  of  the  17th 
eentury,  with  a  statue  of  St  Michael,  which  was  crowned 
in  1877.    The  nave,  which  dates  from  the  1 1th  century,  is 
Korman ;  but  the  choir,  which  collapsed  m  1421,liasJbeen 
rebuilt  in  the  flamboyant  style.     Beneath  is  a  fine  crypt. 

llont  St  Michel  wm  a  lacred  pUco  evsn  in  the  time  of  the  Druidi. 
It  became  a  seat  of  ChrUtun  vonhip  in  the  8th  century,  vhen  a 
monastery  itas  founded  upon  it  (with  the  usual  miraculous  accom- 
paniments) by  St  Anbert,  bishop  of  Avranchea  It  soon  becakne 
a  favourite  resort  of  pil^jims,  not  only  from  all  parts  of  France,  but 
also  from  Great  BhUin  and  Ireland,  and  even  from  Italy  It  was 
laundered  by  the  Normans ;  but  Rollo,  on  his  conyersion,  made 
restitution.  At  the  tinio  of  the  Connueat  it  supplied  William  of 
Kormandy  with  six  ships,  and  received  a  conaideraole  share  of  the 
Englifth  spoiK  AlK>ut  this  time  the  monks  began  to  give  them« 
selves  to  learning  and  to  collect  a  lar^e  library,  and  in  the  litth 
century  the  establishment  reached  its  njghest  prosperity  It  was 
burnt  by  the  troops  of  Philip  Aupistus,  who  aiterwards  furnished 
largs  sums  for  its  restoration  (La  llcrveille).  St  Louis  (Louis  IX.) 
roadea  Diigrima^  to  Mont  St  Xlichel,  and  was  sflerwards  very  liberkl 
to  it  During  tne  hundred  years'  war  it  offered  a  memorable  resist* 
ance  to  the  English  ,  and  here,  on  Ist  Angust  1469,  Louis  XI. 
iastitnted  the  oilier  of  St  Michel,  nnd  held  a  bnlliant  chapter.  A 
similar  celebration  was  held  by  Francis  I.  During  the  religious 
van  the  Hn^enots  made  rep*  atcd  unsuccessful  attempts  to  seize 
the  fortress ;  it  opened  its  gates  to  Henry  IV.  after  his  abjuration. 
About  1015  the  Benedictine  monks  or  Mont  St  Michel  were  re- 
placed by  monks  of  the  Congregation  of  St  Maur  ;  after  the  Revolu* 
tiott  the  abbc^  was  used  as  a  prison  for  political  offenders.  It  is 
now  an  historical  monuntont;  it  contaios  an  orphanage,  and  is  under- 
going repairs. 

'  MONTSERRAT,  one  of  the  Leeward  Islands  in  the 
West  Indies,  situated  16'  45'  N  lat  and  62*  7'  W.  long., 
is  12  miles  long  and  8  broad  in  its  widest  part,  and  has  an 
,  ftfea  of  32  square  miles.  The  uneven  and  rugged  siurface 
suggests  possibly  volcanic  origin.  Its  general  appearance 
ia  veiy  picturesque,  the  most  interesting  natural  feature 
being  the  Souffn^re.  The  island  was  discovered  by 
0olumbu9  in  }493f  and  received  its  name  eiU^er  because 


of  its  broken  appearance  or  after  the  mountain  in  Spain:, 
It  ii-aa  colonized  by  the  English  under  Sir  Thomas  Warner 
in  1632,  and  was  taken  by  the  French  in  1664.  Restored 
to  the  English  in  1 668,  it  capitulated  to  the-  French  in 
1782,  but  was  again  restored  in  1784.  It  is  now  a  pre-] 
sidency  under  the  general  government  at  Antigua,  and  has 
a  legislative  council,  com[)osed'  of  officials  and  crown  nomi- 
nees. The  climate  is  the  most  healthy  in  the  West  Indies.' 
The  population  (10,087)  consists  principally  of  negroe^^ 
"with  several  hundred  whites  The  revenue  and  expendi- 
ture average  £5600  per  annum  Sugar  exports  range  from 
1200  to  occasionally  2000  tons.  An  important  industry 
is  the  cultivation  of  limes  and  the  manufacture  of  juice. 
About  700  puncheons  of  raw  lime  juice,  300  hogsheads  of 
concentrated  juice,  and  an  increasing  quantity  of  fresh  green 
limes  are  exported  annually.  For  the  tlireo  years  ending 
1880  the  average  value  of  imports  was  £126,390,  of  exports 
£32,963.  The  principal  town  is  Plymouth,  lying  midway 
along  the  south-west  coast 

MONTSERRAT  Thirty  miles  to  the  north-west  of 
Barcelona  in  Spain  there  rises  a  very  remarkable  mountain 
of  grey  conglomerate,  24  miles  in  circumference,  and  at  its 
loftiest  point  (San  Oeronimo)  a  little  more  than  4000  feet 
in  height  From  the  com[)arative  lowness  of  the  surround 
ing  district,  and  from  its  extraordinary  configuration,  it  is 
a  conspicuous  object  for  many  miles  around.  The  mountain 
consists  of  jagged  pinnacles  and  spires  rising  abruptly  from 
the  base  of  the  mass,  which  is  cloven  with  many  clefts,  and 
abounds  with  steep  precipices.  It  is  the  lions  Serratvt  of 
the  Romans^  the  Montt  Serrado  of  the  Spaniards,  and  is 
thus  named  either  in  allusion  to  its  jagged  appearance,  lil^e 
the  teeth  of  a  saw,  or  because  the  ea»tern  face  is  split,  a^ 
if  sawn, — which  occurred^  say  the  Spanish  legends,  at  the 
.-time  of  the  crucifixion,  when  the  rocks  were  rent  The 
arms  df  the  monastery  represent 'a  mountain  with 'a  saw 
resting  upon  it  and  penetrating  some  distance  into  its  moss. 
Its,  pinnacles  and  pyramids  and  sharp  angular  masses 
resemble  a  mountain  of  hard  crystalline  volcanic  tuff  which 
occurs  between  Akureyri  and  K&lmanstunga  in  Iceland. 
The  effect  of  Montserrat  may  }>e  realized  faintly  if  we  place 
ourselves  upon  the  roof  of  Milan  cathedral,  and  imagine  the 
forest  of  spires  magnified  a  thousandfold.  The  central 
spire  will  represent  San  Getonimo.  The  result  of  this  varied 
contour  in  the  case  of  Montserrat  is  to  make  it  one  of  the 
most  picturesque  places  in  Europe.  Paths  wind  along  th^^ 
faces  of  the  precipices,  ascending  to  bare  grey  summits, 
descending  to  sheltered  valleys  filled  with  evergreens  and 
flowers.  The  Pyrenees  are*  seen  in  one  direction,  the  sea  in 
another,  while  the  Llobregat  winds  at  the  foot  of  the 
mountain  through  the  village  of  MonistfoL  Manresa  and 
other  Villages  are  been  scattered  over  the  plain  >  and  hills 
covered  with  a  warm  red  soil  alternate  with  rich  valleys. 
Street  says  of  Montserrat] — <* After  much  experience  of 
mountains,  it  strikes  me  more  each  time  that  *•*««»  it  as 
among  the  very  noblest  of  rocks.*' 

The  monastery,  a  great  pile  of  buildings,  sta^os  uyon  a 
narrow  platform  on  the  edge  of  a  vast  chasm  in  the  eastern 
face  of  the  mountain.  It  owes  its  existence  to  an  ima^ 
of  the  Virgin,  said  to  have  been  carved  by  St  Luke,  and 
brought  to  Barcelona  by  St  Peter  in  30  A.D.  When  the 
Moors  invaded  the  province  in  717,  the  image  was  takeA 
to  Montserrat  and  hidden  in  a  cave.  In  880  Oondemar, 
bishop  of  Yich,  was  attracted  to  the  cave  by  siireet  sounds 
and  smells,  and  there  found  the  image,  which  he  determined 
to  take  to  Manresa.  But  at  a  certain  spot  on  the  mountain 
the  image  refxised  to  oroceed  farther ;  there  it  was  conse- 
quently deposited,  and  a  chapel  wab  erected  to  contain  It 
A  stone  cross  near  the  walls  of  <the  monastery  still  marks 
the  spot  where  the  image  refused  to  move.  Round  tho 
chapel  a  nunnerjr  was  built^  ancliu  976 'this  was  enlarged 
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«nd  ooDTerted  into  a  Benedictine  monutery..  Philip  U 
built  the  present  church.  In  1835  the  monMterj  was 
suppressed  and  despoiled  of  the  vast  treasures  which  had 
accumulated  during  the  Middle  Ages.  But  the  buildings 
were  allowed  to  remain,  as  well  as  a  few  of  the  fathers  to 
take  charge  of  the  Virgin's  shrine.  At  present  they  number 
19 ;  a  hundred  years  ago  there  were  76  monks,  28  lay- 
brothers,  25  singing  boys,  together  with  surgeon,  physician, 
and  serrants.  The  possessions  then  consisted  of  numerous 
hamlets,  besides  great  quantities  of  plate  and  jewels,  includ- 
ing 85  silver  lamps. 

Nuestra  Sefton  de  Uontaemt,  Patrons  do  CaUla&a,  it  one  of  the 
moet  celebrated  imagee  in  Spain,  and  her  church  ii  Tinted  annually 
by  more  than  80,000  pilgrima.  It  ia  a  small  carved  wooden  image, 
'*  regularly  handsome,  but  the  colour  of  a  negro  woman,"  and  pos- 
sesses magnificent  robes  and  jewels.  It  has  been  visited  by  numbers 
of  sovereigns  and  higii  ecclesiastics,  and  by  millions  of  Catalouians. 
In  September  1881  it  was  solemnly  crowned  by  Leo  XIII.,  who  sent 
a  crown  from  Rome  for  that  purpose.  Quantities  of  $z  votot  are 
offered  at  the  shrine :  wax  models  of  injured  or  diseased  limbs, 
models  of  ships,  pictures  and  clothes,  jewels  and  silver  hearts. 
As  the  celebrity  and  sanctity  of  Montserrat  increased,  so  did  the 
number  of  devotees.  Ignatius  Loyola  laid  his  sword  upon  the  altar 
of  the  Virgin,  and,  placing  himself  under  her  protection,  started  from 
Montserrat  to  commence  his  new  Ufo.  Many  eminent  Spaniards, 
weary  of  the  world,  have  retired  to  this  monastery  to  end  their  days. 
Some  preferred  solitary  hermitages  perched  among  the  rocks.  Of 
these  there  were  fifteen,  eleven  of  which  once  formed  a  via  9acra, 
ending  at  the  summit  of  San  Geronimo.  They  were  destroyed  bv  the 
French,  bat  the  ruins  of  some  of  them  still  remain.  From  all  the 
view  is  magnificent;  some  are  indeed  placed  on  the  edges  of  preci- 
pices in  almost  inaccessible  places.  There  are  also  caves  iu  the  moun - 
tain,  some  of  which  were  formerly  occupied  by  monks.  The  most 
celebrated  of  these  are  the  cave  of  the  Virgin,  in  which  the  Santa 
Imagtn  remained  hidden  until  found  by  Gondemar,  and  the  cave 
of  Fray  Juan  Oarin,  a  notorious  sinner,  who  ended  his  days  in  the 
practice  of  revolting  penajices  at  Montserrat.  At  Collbato,  on  the 
south-east  side  of  the  mountain,  near  the  base,  there  are  also  some 
very  curious  caves. 

MOXTUCLA,  Jka.v-1:tien.vjj  (1725-1799),  a  learned 
mathematician,  was  the  son  of  a  merchant^  and  was  bom 
at  Lyons  in  1725.  He  attended  the  college  of  the  Jesuits 
in  his  native  city,  and  was  early  distinguished  for  his 
tenacious  memory  and  his  aptitude  for  mathematics.  At 
the  age  of  sixteen  he  removeid  to  Toulouse  to  prosecute  the 
study  of  law ;  and  after  taking  the  usual  degrees  he  re- 
paired to  Paris.  There  his  conversational  powers,  his  solid 
information,  aud  his  acquirements  as  a  linguist  soon  intro- 
duced him  to  the  notice  of  the  learned.  In  the  society  of 
D'Alembert  and  Lalande  his  taste  for  mathematical  studies 
was  confirmed  and  stimulated.  After  publishing  two  anony- 
mous treatises  on  the  Quadralurt  of  the  Cirde  and  on  the 
Duplication  of  the  Cube,  he  gtove  to  the  world  in  1758  the 
€rst  part  of  his  great  work,  The  History  of  MaihenuUiet, 
^ot  long  after  this  his  merits  were  recognized  by  the 
Gk>vemment,  and  he  was  promoted  to  several  important 
offices.  He  was  appointed  intendant-secretary  at  Qrenoble 
in  1758,  secretary  to  the  expedition  for  colonizing  Cayenne 
in  1764,  and  **  premier  commis  dee  b&timents  "  and  censor- 
royal  for  mathematical  books  .in  1765.  During  the  next 
twenty-five  years  his  time  waji  divided  between  his  ofiScial 
duties  and  the  study  of  his  favourite  science.  The  Revolu- 
tion then  ensuing  deprived  him  of  his  income,  and  left  him 
in  great  destitution.  The  offer  in  1795  of  a  mathematical 
chair  in  one  of  the  schools  of  Paris  was  declined  on  account 
of  lus  infirm  health,  and  he  was  still  in  straitened  circum- 
stances in  1798  when  he  published  a  second  edition  of  the 
first  part  of  his  History,  He  also  enlarged  Ozanam's 
Mathematical  ReertoHone^  afterwards  published  in  English 
by  Dr  Hutton  (4  vols.,  Lond.,  1803).  About  four  months 
before  his  death  (December  1799)  a  pension  of  2400  francs 
was  conferred  upon  him.  His  History  of  Ifathematiet  was 
completed  by  Lalande^  and  published  at  Paris  in  1799-1802 
(4  vols.  4to). 

MoQtttcIa's  work  wss  the  first  histoigrof  mathemstics  worthy  of  the 


name.  It  is  charactariMd  alike  by  elegance  of  style  and  by  breadth 
of  treatment  Montaola  rarely  fails  in  candour,  and  never  m  breadth 
of  sympathy  ;  he  lived  at  a  time  when  it  would  have  been  pardon- 
able to  treat  mathematics  "as  a  French  science,"  yet  he  cannot 
with  justice  be  accused  of  Chauvinism.  The  study  of  the  history 
of  mathematics  has  greatly  revived  of  late  years,  especially  in 
Germanv,  and  numerous  monographs  on  special  departments  have 
appeared,  in  which,  as  was  to  be  expected,  n\any  defects  and  some 
positive  errors  in  Montucla's  work  have  been  pointed  out,  but. 
taken  as  a  whole,  it  stands  as  yet  unsuperseded,  unrivalled,  fit,  as 
to  its  admirable  style  and  enduring  quality,  to  be  compared  with 
Gibbon's  Declitu  and  Fall  ^  (he  Roman  Empire, 

MONZA  (locally  Monscia),  a  city  of  Italy  in  the  pro- 
vince of  ^f ilan,  at  the  branching  of  the  railway  for  Lecco 
and  Como,  lies  on  the  Lambro,  a  tributary  of  the  Po, 
mainly  on  the  right  bank,  in  a  healthy  and  attractive 
situation.  Of  the  mediaeval  fortifications  little  remains 
save  the  Porta  d'Agrate.  The  cathedral  of  St  John 
Baptist  is  the  principal  object  of  interest :  Theodelinda's 
basilica  was  enlarged  at  the  close  of  the  13th  century  by 
throwing  the  atrium  into  the  main  building,  and  the 
present  marble  ta^ade  was  erected  about  the  middle  of 
the  14th  by  Matteo  da  Campione.  On  the  left-hand 
side  of  the  front  rises  an  incongruous  brick-built  tower, 
278  feet  high,  erected  by  PeregrinL  Within  the  church 
are  the  iron  crown  of  Lombardy  (removed  by  Austria 
in  1859,  and  since  restored)  and  the  relics  of  Theodelinda, 
comprising  her  crown,  fan  and  comb  of  gold,  and  the 
golden  hen  and  seven  chickens,  representing  Lombardy 
and  her  seven  provinces.  Next  to  the  cathedral  in  artistic 
importance  come  the  church  of  Santa  Maria  in  Istrada, 
and  the  broletto  or  old  paUce  of  the  commune,  usually 
styled  the  Arengario :  the  former  (founded  in  1357)  has  a 
rich  Bramantesque  fafade,  reckoned  one  of  the  best  pieces 
of  terra-cotta  work  in  Lombardy,  and  the  latter  is  raised 
on  a  syst^  of  pointed  arches,  and  has  a  tall  square  tower 
terminating  in  machicolations  surrounding  a  sheirp  central 
cone.  San  Michele  was  the  scene  of  the  coronation  of 
Conrad  XXL  in  1128,  and  San  Gerardo  (formerly  Sant' 
Ambrogio)  is  named  after  the  patron  saint  of  Monsa, 
Qerardo  de'  Tintori,  who  founded  the  first  local  hospital  in 
1174.  The  royal  palace  of  Monza  (1777),  with  its  exten- 
sive garden's  and  parks,  lies  not  far  from  the  town  on  the 
banks  of  the  Iiambro.  Cotton  goods  and  felt  hats  are  the 
staple  products  of  Monza  industry;  then  dyeing,  organ- 
building,  and  a  publishing  trade.  The  population  of  the 
city  was  1 5,450  in  1 87 1,  and  that  of  the  commune  increaaed 
from  24,661  in  1861  to  28,012  in  1881. 

liocal  antiquaries  claim  for  Monza  (Modicia  or  llodatia)  the  ra&k 
of  a  Boman  colony,  but  it  cannot  hare  been  a  place  of  consequenos 
till  it  attracted  the  discerning  eye  of  Theodoric  ;  and,  though  it  was 
a  favourite  residence  with  his  immediate  successors,  its  first  im- 
m>rtant  associations  are  with  Theodelinda  (see  voL  ziv.  p.  81(). 
During  the  period  of  the  republics  Monsa  was  sometimes  inde- 
pendent, sometimes  subject  to  Milan.  The  Visoonti.  who  ulti- 
mately became  masters  of  the  city,  built  a  castle  in  1S25  on  the 


site  now  occupied  by  the  Palazso  Durini  In  the  course  of  its 
history  Monza  has  stood  thirty-two  sieges,  and  been  repeatedly  pIoB- 
dered,  notably  by  the  forces  of  Charles  V.     The  oountehip  (llM- 


1796)  was  purchased  in  1546  by  the  wealthy  banker  Doitni,  and 
remained  in  his  family  till  the  Bievolution. 

MOOLTAN.     See  MtfLTix. 

MOOK,  Thz.  The  subject  of  the  moon  divides  itaelf 
into  two  separate  branches,  the  one  concerned  with  the  con- 
stitution of  the  lunar  globe,  the  other  with  its  motions. 
For  the  first  subject  the  reader  is  referred  to  the  article 
AsTBONOirr  (voL  ii.  p.  801  sq,) ;  the  present  article  is  con- 
fined to  the  second,  which  is  commonly  called  the  lAmar 
Theory, 

The  lunar  theory  does  not  yet  form  a  .well-defined 
body  of  reasoning  and  doctrine,  like  other  branches  of 
mathematical  science,  but  consists  only  of  a  aeries  of 
researches,  extending  through  twenty  centuries  or  more^ 
and  incapable  of  being  welded  into  %  consistent  wh<^. 
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This  state  of  things  arises  from  the  inherent  difficulties 
and  complexities  of  the  subject,  and  from  the  fact  that  no 
one  method  or  system  has  yet  been  discovered  by  \rhich 
all  the  difficulties  can  be  surmounted  and  all  the  com- 
plexities disentangled.  Hence  each  inyestigator,  when  he 
lias  desired  to  make  any  substantial  adyance  beyond  his 
prisdecessors,  has  been  obliged  to  take  up  the  subject  from 
a  new  point  of  view,  and  to  devise  such  method  as  might 
seem  to  him  most  suitable  to  thQ  special  object  in  hand. 
The  historical  treatment  is  therefore  that  .best  adapted 
to  give  a  clear  idea  of  the  results  of  these  investigations. 
The  ancient  and  modern 'histories  of  the  subject  are  quite 
distinct,  the  modern  epoch  commencing  with  Newton.  The 
great  epoch  made  by  Copernicus  did  not  extend  to  the  case 
of  the  moon  at  all,  because  in  every  investigation  of  the 
moon's  motion,  modem  as  well  as  ancient,  the  motion  is 
referred  to  ther  earth  as  a  centre.  Hence  the  heliocentric 
system  introduced  no  new  conception  of  this  motion,  except 
that  of  taking  ])lace  round  a  moving  earth  instead  of  round 
a  fixed  one.  This  change  did  not  affect  the  consideration 
of  the  relative  motion  of  the  earth  and  moon,  with  which 
alone  the  lunar  theory  is  concerned.  The  two  stages  of 
the  lunar  theory  are  therefore — (1)  that  in  which  the  treat- 
ment was  purely  empirical,  (2)  that  in  which" it  was  founded 
rationally  on  the' law  of  gravitation. 

It  is  in  the  investigation  of  the  moon's  motion  that  the 
merits  of  ancient  astronomy  are  seen  to  the  best  advan- 
tage. In  the  hands  of  Hipparchus  (see  AsTROjroacY,  vol. 
iL  p.  740)  the  theory  was  brought  to  a  degree  of  precision 
which  is  really  marvellous  when  we  compare  it,  either 
with  other  branches  of  physical  science  |n  that  age,  or 
with  the  remarks  and  speculations  of  contemporary  non- 
sdentific  writers.  Whether  this  was  wholly  the  w«rk  of 
Hipparchus,  or  whether  Jie  simply  perfected  a  system 
already  devised  by  his  predecessors,  it  is  now  impossible  to 
say ;  but,  so  far  as  certain  knowledge  extends,  the  works  of 
his  predecessors  did  not  embrace  more  than  the  deter- 
mination of  the  mean  motion  of  the  moon  and  its  nodes. 
Although  the  general  fact  of  a  varying  motion 'may  have 
been  ascertained,  the  circumstances  of  the  variation  had 
probably  never  been  thoroughly  investigated.  The  'diA- 
coveries  of  Hipparchus  were  : — 

1.  The  Eccentricity  of  the  Moon't  Orbif. — He  found  that 
the  moon  moved  most  rapidly  near  a  certain  point  of  its 
orbit,  and  most  slowly  near  the  opposite  point.  The  law 
of  this  motion  was  such  that  the  phenomena  could  be  re- 
presented by  supposing  the  motion  to  be  actually  circular 
and  uniform,  the  apparent  variations  being  explained  by  the 
hypothesis  that  the  earth  was  not  situated  in  the  centre  of 
the  orbit,  but  was  displaced  by  an  amount  about  equal  to  one- 
twentieth  of  the  radius  of  the  orbit  Then,  by  a  well-known 
law  of  kinematics,  the  angular  motion  round  the  earth  would 
be  most  rapid*  at  the  point  nearest  the  earth — that  is,  at 
periffte — and  slowest  at  thd  ^int  most  distant  from  the 
earth — that  is,  at  apogee.  Thus  the  apogee  and  perigee 
became  two  definite  ix>ints  of  the  orbit,  indicated  by  the 
variations  in  the  angular  motion  of  the  moon. 

2.  The  Motion  of  the  Perigee  and  Apogee, — As  already 
defined,  the  perigee  and  apogee  are  at  the  ends  of  that 
diameter  of  the  orbit  which  passes  through  the  eccentrically 
situated  earth,  or,  in  other  words,  they  are  on  that  line 
which  ^passes  through  the  centre  of  the  earth  and  the  centre 
of  the  orbit.  This  line  was  called  the  line  of  aptidee.  On 
comparing  observations  made  at  different  times,  it  was 
found  that  the  line  of  apsides  was  not  fixed,  but  made  a 
complete  revolution  in  the  heavens,  in  the  order  of  the 
signs  of  the  zodiac,  in  about  nine  years. 

8.  The  Numerical  Determination  of  the  Elements  of  the 
MoQiCe  Motion, — ^In  order  that  the  two  'capital  discoveries 
just  mentioned  should  have  the  highest  scientific  value  it 


was  .essential  that  the  numerical  values  of  the  elements 
involved  in  these  complicated  motions  should  be  fixed  with 
precision.  This  Hipparchus  was  enabled  to  do  by  lunar 
eclipses.  Each  eclipse  gave  a  moment  at  which  the  longi- 
tude of  the  moon  was  180*  different  from  that  of  the  sun, 
and  the  latter  admitted  of  ready  calculation.  Assuming 
the  mean  motion  of  the  moon  to  be  known  and  the  perigee 
to  be  fixed,  three  eclipses  observed  in  different  points  of 
the  orbit  would  give  as  many  true  longitudes  of  the 
moon,  which  longitudes  could  be  employed  to  determine 
three  unknpwn  quantities — ^the  mean  longitude  at  a  given 
epoch,  the  eccentricity,  and  the  position  of  the  perigee. 
By  taking  three  eclipses  separated  at  short  intervals,  both 
the  mean  motion  and  the  motion  of  the  perigee  would  be 
known  beforehand,  from  other  data,  with  sufficient  accuracy 
to  reduce  all  the  observations  to  the  same  epoch,  and  thus 
to  leave  only  the  three  elements  already  mentioned  un- 
knbwn.  In  the  hands  of  a  modem  calculator  the  problem 
would  be  a  very  simple  one,  requiring  little  more  than  the 
solution  of  a  system  of  three  equations  with  as  many  un- 
known quantities.  But  without  algebra  the  solution  was 
long  and  troublesome,  and  not  entirely  satisfactory.  Still, 
it  was  probably  correct  within  the  necessary  limits  of  the 
erfors  of  the  observations.  The  same  three  elements  being 
again  determined  from  a  second  triplet  of  eclipses  at  as 
remote  an  epoch  as  possible,  the  difference  in  the  longitude 
of  the  perigee  at  the  two  epochs  gave  the  annual  motion 
of  thiit  element,  and  the  difference  of  mean  longitudes  gave 
the  ^ean  motion.  Such  was  the  method  of  determining 
-the  elements  of  the  mooU's  motion  down  to -the  tj^e  of 
Copernicus. 

Tho  detorminatioB  of  the'  eccentricity  from  eclipses,  as  above 
described,  leads  to  an  important  error  in  the  resulting  value  of  the 
eccentricity,  owing  to  tho  effect  of  tho  neglected  evection.  We 
know  from  our  modem  theory  that  the  two  principal  inequalities 
In  the  moon's  tmo  longitude  are^ 

6' -29  sin  g  (Equation  of  centre) 

+ 1* -27  sin  (22)  -  g)        (Evection), 

where  a  s  mean  anomaly,  and  2>  =s  mean  angular  distance  of  the 
moon  n-om  the  son.  Now  during  a  lunar  eclipse  We  always  have 
"D  a  180"  very  nearly,  and  2i?  =  860*.  Hence  the  evection  is  then 
- 1*127  sin  Qt  and  so  has  the  same  argument,  ^,  as  tho  equation  of 
centre,  and  so  is  confounded  with  it.  The  value  of  the  equation 
of  centre  derived  fitjm  eclipses  is  thus  (6'-29-l*-27  =  6''025  sin  g. 
Therefore  the  eccentricity  found  by  Hipparchus  and  Ptolemy  was 
only  6*,  and  was  more  than  a  degree,  less  than  its  true  value. 

The  next  important  step  in  advance  was  the  discovery 
of  the  "evection,"  which  is  described  by  Ptolemy  (see 
Astronomy,  vol.  ii.  p.  750)  as  if  made  -by  himself.  In 
view  of  the  bed  habit  which  Ptolemy  had  of  making,  his 
own  observations  verify  results  previously  arrived  at,  which 
were  sometimes  in  error,  we  must  view  such  a  discovery 
by  him  as  quite  exceptioaal,  and  as  best  explainable  by  the 
large  magnitude  of  the  outstanding  error.  Although,  as 
just  shown,  the  erroneous  eccentricity  found  by  Hipparchus 
would  always  represent  eclipses,  so  that  the  error  could 
never  be  detected  by  eclipses,  the  case  was  entirely  different 
when  the  moon  was  in  quadratures.  Comparing  the  in- 
equalities ahready  -written  with  that  found  b^  Hipparchus, 
we  s^e  that  the  latter  required  the  correction — 
r-27  {sin  g  +  sin  (2i>  -  g))  - 
r-27  {(1  -cos  22>)  sin ^  + sin  2i>cos^}  . 
At  quadratures  we  have  /)-  ±90',  22)  =  180',  and  hence 
cos  22)-  -1  and  sin  2i>  =  0.  The  omitted  inequalities 
at  these  points  of  the  orbit  have  therefore  the  value 
2* -54  sin  ^,*a  quantity  so  large  that  it  could  not  fail  to  be 
detected  by  careful  observations  with  the  astrolabe.  Such 
an  inequality  as  this,  superposed  upon  the  eccentric  motion 
of  the  moon,  was  very  troublesome  to  astronomers  who  had 
no  way  of  representing  the  celestial  motions  except  by 
geometrical  construction.  The  construction  proposed  by 
Ptolemy  was  90  different  from  those  employed  for  the 
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motion  of  tkophaeti^  uid  withal  00  ihtricfrto,  that  little 
interMt  attachiM  to  it 

.    The  student  of  Aiabian  science  may  find  much  to  interest 
him  in  the  astronomical  speculations  of.  the  Arabs,  bat  thss 
people  do  not  seem  to  have  fttmished  an]rtl%g  in  the  way. 
of  soggestiye  theory.     In  tiie  fourth  book  of  De  Revolu- 
iMfM&iM,^  where  we  find  the  lunar  theory  of  Oopemicns,-no 
writer  later  than  Ptolemy  is  referred  to.    Moreorer,  as 
already  intimated,  the  work  of  Copernicus  in  this  particu- 
lar direction  forms  Utile  more  than  an  episode  in.  the  his- 
tory of  the  subject.    The  working'hypotheeis  of  the  great 
founder  of  modem  astronomy  was  borrowed  from  the 
andents,  and  was  that  the  celestial  motions  were'  all  either' 
circular  or  compounded  of  circular  motions.    The  hypo- 
thesis of  equal  drcukr  motions,. though  accepted  by  Ptolemy 
in  name,  wav  so  strained  by  him  in  its  applications  that 
little  was  left  of  it  in  the  Almagut  (the  Arabic  translation 
of  his  SytUaxU),    But,  by  taking  the  privilege  of  compound- 
ing circular  motions  indefinitely — ^in  other  words,  of  adding 
one  epicycle  to  another — Copernicus  was  enabled  to  repre- 
sent the  planetary  and  lunar  inequalities  on  a  uniform 
system,^ though  his  hearens  were  perhaps  worse  "scribbled 
o'er  "  than  those  of  Ptolemy.    To  one  epicycle  representing 
the  equation  of  the  centre  heudded  another  for  the  erection, 
and  ^us  represented  the  longitude  of  the  moon  both  at 
quadratures  and  oppositions.    But  the  third  inequality, 
"fariation,"  which  attains  its  maxima  at  the  octants  and 
▼aniihfis  at  all  four  quarters,  was  unknown  to  him.    To 
l^cho  Brahe  is  commonly  and  justly  ascribed  the  disooTery 
of  the  Tariation.     Joseph  Bertrand  of  P^iris  has  indeed 
claimed  the  discoyery  for  Ab^  '1-Wef i,  an  Arabian  astro- 
nomer, and  has^  made  it  appear  probable  that  Abti  l-Wefi 
really  detected  inequalities  in  the  mooxi'e  motion  which  we 
now  know  to  hay e  been  the  yariation.     But  he  has  not 
shown,  on  the  part  of  the  Arabian^  any  such  exact  de- 
scriptiou  of  the  phenomena  aa  ia  necessary  to  make  clear 
his  claim  to  the.disooyery.     As  re^Eirds  l^cho^  although 
he  discoyered  the  fact,  he  could  add  nothing  in  Uie  way  of 
suggestiye  theory.    To  the  double  epicycle  of  Copernicus 
he  was  obUged  to  add  a  motion  of  the  centre  of  the  whole 
lunar  orbit  round  a  circle  whose  ciitumference  passed 
through  the  centre  of'  the  earth,  two  reyolutions  round 
this  circle  being  made  in  each  lunation,    Kepler,  by  intro- 
ducing a  moying  ellipse  baring  the  earth  as  its  focus,  was 
tiiabled  to  make  a  nearer  approach  to  the  truth  than  any 
of  his  predecessors.    But  the  geometrical  hypotheses  by 
which  he  represented  the  inequalities  due  to  the  action  of 
the  sun  form  no  greater  epoch  in  the  progress  of  science 
than  do  the  geometrical  constructions  of  his  predecessors. 
We  may  thmfore  dispose  of  the  ancient  history  of  the 
lunar  theory  by  saying  that  the  only  real  progress  from 
Hipptfchus  to  Newton  consisted  in  the  more  exact  deter^ 
mination  of  the  mean  motions  of  the  moon,  its  perigee 
and  its  line  of  nodes,  and  in  the  discorery  of  thrae  new 
inequalities,  the  representation  of  which  required  geometri- 
cal constructions  increasing  in  complexity  with  eyery  step. 
The  modem  lunar  theory  ^mmenced  with  Kewton,  and 
consists  in  determining  the  motion  of  the  moon  deductiyely 
from  the  theory  of  gratitation.    But  the  great  founder  of 
modem  mechanics  dSd  not  employ  the  method  best  adapted 
lo  lead  to  the  desired  result,  and  hence  his  efforts  to  con- 
•tenet  a  hmar  theory  are  of  more  interest  as  illustrations 
of  his  wonderful  power  and  correctness  in  mathematical 
Masoning  than  as  germs  of  new  methods  of  research.     He 
anooeeded  perf  ectiy  in  explaining  the  elliptic  motion  of  two 
snutoally  attracting  bodiet  round  tiieir  common  centre  of 
4^yity  by  geometneal  constructions.    But  when  the  prob- 


lem  was  one  of  determining  t3ie  rttiations  from  ttie  eOiptie 
motion  which  would  be  produced  by  a  third  hoiy^  aoch 
constructions  oould  lead  only  to  approximate  results  Hie 
path  to  modem  methods  was  opened  up  by  the  Continental 
mathematicians,  whose  great  work  consisted  in  reducing 
the  problem  to  one  of  pure  algebra.  The  chasm,  between 
the  laws  of  motion  laid  down  by  Newton  and  a  problem 
of  algebra  seems  so  difficult  to  bridge  oyer  that  it  ia  worth 
while  to  show  in  what  the  real  spirit  of  the  modem  method 
.consists.  We  call  to  mind  the  statement  of  Newton's  first 
two  laws  of  motion :  that  a  body  uninfluenced  by  any  force 
moyes  in  a  straight  line  and  with  uniform  yelocity  for  ever, 
and  that  the  change  of  motion  is  proportional  to  the  force 
impressed  upon  the  body  and  in  the  direction  of  such 
force;  These  two  laws  admit  of  being  expressed  in  alge- 
braic language  thus : — ^let  us  put  m  the  mass  of  a  material 
point;  «  its  distance  from  any  fixed  plane  whateyer;  t 
the  time ;  X  the  sum  of  the  components  of  all  the  forces 
acting  upon  the  pioint  in  the  direction  perpendicular  to  the 
fixed  plane^  it  being  supposed  that  each  force  is  resoWed 
into  three  mutually  perpendicular  components,  one  of  which 
is  perpendicular  to  the  fixed  plane  *  then  the  differential 
equation  - 

<f»*  •  ^ 

expresses  NewtooVfint  two  laws  of  motion  with  a  com- 
pleteness and  predsion  which  is  entirely  wanting  in  all 
statements  in  ordinary  language.  The  ktter  can  be  no- 
thing more  than  lame  attempts  to  express  the  equation  in 
language  which  may  be  understood  by  the  non-mathe- 
matical reader,  but  which  bear  the  same  relation  to  the 
algebnde  equation  that  a  statement  of  the  operations  of 
the  Bank  of  England  in  the  s3rmbolic  hmguage  of  a  tribe 
of  sayages  would  bear  to  the  ba«k  statement  in  pounds, 
'sliilliAgs,  and  pence.  By  taking  two  other  planes,  perpen- 
dicular to  each  other  and  to  the  first  plane,  we  haye  three 
equations  like  the  one  last  written.  Tlie  law  of  graritation 
and  Newton's  third  law  of  motion  enable  us  to  substitute 
for  X  and  the  other  forces  the  masses  and  coordinates  of 
the  yarious  attracting  bodies.  Thus  the  data  of  the  problem 
are  expressed  by  a  triplet  of  three  equations  for  each  attract- 
ing body.  The  integration  of  these  equations  is  a  problem  of 
pure  algebra,  which,  when  solyed,  leads'  to  expressions  that 
giye  the  position  of  each  body  in  terms  of  the  time^  whidi 
is  what  ia  wanted.  The  special  form  which  it  is  necessary 
to  giye  the  equations  has  not  been  radically  changed  during 
the  century  vid  a  half  since  this  method  of  research  was 
opened  out  ^e  end  aimed  at  is  the  algebraic  expression 
of  all  the  quantities  inyolyed  in  the  form  of  an  infinite 
series  of  terms,  each  consiBting  of  a  constant  coefficient 
multiplied  by  the  sine  or  cosine  of  an  angle  increasing 
uniformly  with  the  time.  It  is  indeed  a  remarkable  fact 
that,  notwithstanding  the  great  adyancee  which  modem 
mathematics  has  made  in  the  disooyery  of  functions  more 
general  than  the  old-fashioned  sines  and  cosines  of  ele- 
mentary trigonometry,  especially  of  elliptic  functions,  yet 
the  form  of  deyelopment  adopted  by  the  mathematidane  of 
the  last  century  has  remained  without  essential  change. 


that  i—J^w  ham  amig  number  ^  quanlitUt,  taek  ^^ohick  it  m- 
pruatd  in  fJu  form,  ajf  a  trigtnumetric  mri$9  im  wA«eA  <&«  amglm 
iiuTMm  uniformly  wUkOutifiu,  iKmaU  tkt  pouir$ and  frodMeU 
^  ikm  ^uonMlMi^  mut'tt/l  fhtxr  dygortntiaJU  and  initgnit  wOk 
rap9eltothtUm4,mayUoxprtmdi%9mu9fO**'am*form:  Thii 
thMrem  netds  only  an  illutntioii  by  an  ezA&ple.  Let  onrqnan- 
tides  bo  JT  and  T,  and  let  u  suppoM  them  •xpreaed  in  tlkt  lorm  * 

JTaa  cos  ^-M  coa  B-^c  cot  €•¥,  Ac. 

r-i^  iin  ^'+5^  lin  B'+Z  a|n  C+,  te., 
ia  whioh  we  may  loppoie  that  the  qnaatitiea  e,  ft,  c,  4e.»  eoayem 
tBVuds  ssre..  In  fonDing  their  >rodiiet,  the  fint  term  will  be 
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ti^  OM  A  Min  J!.  But  wt  lure  eot  ^  sin  Jtm\  iIb  {A'^A) 
•f.  I  lin  (^'  -  A).    HenM  the  product  Z  Y  vill  b«  of  the  forn^ 

which  is  another  series  of  the  same  ^neral  form.  Moreoyer,  if 
wo  suppose  the  angles  A,  B,  ko.,  to  increase  uniformly  vith  the 
time— tnat  Is,  to  admit  of  expression  in  tHe  form 

^a«+m/,  A*B:0f+mX  ki- 
ln shall  hare,  bj  Integrating, 

which,  again,  is  a  tiigonometrid  serie*  of  the  same  general  form, 
whi«h  jiamits  of  being  manipulated  At  pleasure  in  the  same  waj 
as  the  original  expressions  JC>  and  Y,  This  property  does  not 
belong  to. the  elhptic  functions,  and  in  consequence,  notwith- 
Btanmng  the  great  length  of  the  trigonometric  series,  no  attempt 
to  supersede  them  has  been  successful. 

The  efforts  to  express  the.mpon's  motion  by  integrating 
the  differentiaJ  equations  of  the  dynamical  theory  may  be 
divided  into  three  classes.  (I)  Laplace  and  his  immediate 
successors  found  the  problem  so  complex  that  they  sought 
to  simplify  it  by  reversing  its  form ;  instead  of  trying  from 
the  beginning  to  express  the  moon's  coordinates  in  terms  of 
the. time,  they  effected  the  integration  by  expressing  tHe 
time  in  terms  of  the  moon's  true  longitude.  Then,  by  a 
reyersal  of  the  series,  the  longitude  was  expressed  ip  terms 
of  the  time.  Although  it  would  be  hazardous  to  say  that 
this  method  is  unwortjhy  of  further  consideration,  we  must 
admit  that  its  essential  inelegance  is  such  as  to  repel  rather 
than  attract  study,  and  that  it  holds  out  no  promise  of 
further  development.  (2)  By  the  second  general  method 
the  moon's  coordinates  are  obtained  in  terms  of  the  time 
by  the  direct  integration  of  the  differential  equations  of 
motion,  retaining  the  algebraic  symbols  which  express  the 
values  of  the  various  elements.  Most  of  the  elements  are 
small  numerical  fractions  :  «,  the  Eccentricity  of  the  moon's 
orbit,  about  0*055 ;  t\  the  eccentricity  of  the  earth's  orbit, 
about  001 7 ;  7,  the  sine  of  half  the  inclination  of  the  moon's 
orbit^  about  0*046 ;  m,  the  ratio  of  the  mean  motions  of 
the  moon  and  earth,  about  0*075  ;  and  the  expressions  for 
the  longitude,  latitude,  and  parallaz  appear  as  an  infinite 
trigonometric.series,  in  which  the  coefficients  of  the  sines 
and  cosines  are  themselves  infinite  series  proceeding  accord- 
ing to  the  powers -of  the  above  small .  numbers.  This* 
method  was  applied  with  success  by  Pont^coulant  and 
Sir  John  W.  Lubbock,  and  afterwards  by  DelaiOiay.  It 
should  be  remarked  that  the  solution  by  the' first  method 
appears  in  the  same  form  .as>  by  tiiis  one  after  the  truer 
longitude  is  expressed  ifr  termi^  of  the  mean  longitude: 
(3)  By  the  method  just  mentioned  the -series  coliverge  so 
slowly,  and  the  final  expressions  for  the  moon's  longitude 
are  so  long  and  complicated,  that  the  series  has  never  been 
Carried  far  enough  to  insure  the  accuracy  of  all  the  terms. 
This  is  especially  the  case  with  the  development  in  powers 
of  «!,  the  convergence  of  which  has  ofteni  .been  questioned. 
Hence^  when  numerical  precision  alone  ja  aimed  at,' it  has 
been  found  best  td  avoid  thia.  difficulty  l>y  using  the 
numerical  values  of  the  elements  insteild  of  their  algebraic 
symbols.  This  method  has  the  advantage  of  leading  to 
the  more  rapid  and  certain  determination  of  the  numerical 
values  of  the  several  coefficients  of  sines  and  cosines.  It 
has  the  disadvantage  of  giving  the  solution  of  the  problem 
only  for  a  particular  case,  «nd  of  -being  inapplicable  in 
researches  in  which  the  general  'Equations  of  dynamics  have 
to  be  applied.-  It  has  been  employed  by  Bamoiseau,  Hansen, 
and  Aiiy. 

The  methods  of  the  second  general  class  are  those  most 
worthy  of  study.  And  among  these  we  must '  assign  the 
fisst  lank  to  the  method  ox  Dekunay,  developed  in  his 
ThiorU  du  Mwvemeni  d«  la  JAme,  because  it  contains  a 
germ  which  may  yet  develop  into  the  great  desideratum  of 
a  general  method  in  celestial  mechanics.  To  explain  it, 
we  must  call  to  mind  the  general  method  6i  '*  variation  of 


elements,"  due  to  Lagranga.  Tliis  method  is  applicable  to 
cases  in  which  a  problem  of  dynamics  can  ^  completely 
solved  when  any  small  foroes  which  come  .into  pUy  are 
left  out,  but  which  does  not  admit  of  direct  solution  when 
these  forces  are  included.  Omittunkg  the  small  forces, 
commonly  called  '* disturbing  forces,"  let  us.  suppose  the 
problem  of  the  motion  of  a  body  under  the  influence  of  the 
"principal  forces"  completely  solved.  This  will  mean 
that  we  have  found  algebraic  exprestsions  for  the  coordi- 
nated which  determine  the  position  of  the  body  in  terms 
of  the  time»  and  (in  the  case  of  a  material  point)  of  six 
constant  quantities,  to  which  we  may  assign  values  at 
pleasure.  'Then  Lagrange  showed  how,  by  supposing 
these  constant  quantities  to  become  variable^  the  same 
expressions  could  be  used  for  the  case  in  which  the  effect 
of  the  disturbing  forces  was  included.  In  other  words,  the 
effect  of  the  disturbing  forces  could  be  determined  by 
assuming  them  to  change  the  constants  of  the  first  approxi- 
mate solution  into  .very  slowly  varying  elements^ 

In  the  researches  on  the  lunar  theory  before  Delaunay 
the  principal  force  was  taken  to  be  the  attraction  of  the  earth 
upon  the  moon,  and  the  disturbing  force  was  that  due  to 
the  sun's  attraction.*  When  tJhe  action  of  the  earth  alQue 
was  included  the  iboon  would  move  in  an  ellipse^  in  accord- 
ance with  Kepler's  laws.  The  effect  of  the  sun's  action 
could  be  allowed  for  by  supposing  this  ellipse  to  be  mov- 
able and  variable.  But  when  it  was  required  to  express 
this  variation  the  problem  became  excessively  complicated, 
owing  to  the  great  number  of  terms  required  to  express 
the  sun's  disturbing  force.  Now,  instead  of  passing  from 
the  elliptic  to  the  disturbed  motion  by  one  single  difficult 
step,  Delaunay  effected  the  passage  by  a  great  number  of 
easy  steps.  Out  of  several  hundred  periodic  tennS|  the 
sum  of  which  expressed  the  disturbing  force  of  the  sus, 
he  first  took  one  only,  and  determined  the  variations  of 
the  Kepleriaa  ellipse  on  the  supposition  that  this  term 
was  the  only  one.  In  the  solution  the  variable  elements 
of  the  ellipse  would  be  expressed  in  term^  of  six  new  oon- 
sttota.  He  then  showed  how  these  new  constants  could 
be  taken  as  variables  instead  of  the  elements  of  the  original 
ellipse.  Taking  a  teoond  term  of  the  disturbing  force,  he 
expressed  the  new  constants  in  terms  of  a*  third  set  of  con- 
stants, and  po  repeated  the  process  until  all  the  terms  of 
the  disturbing  force  were  disposed  of. 

Amon^  applications  of  the  third  or  numerical  method, 
the  most  successful  yet  completed  is  that  -of  Hansen. 
His  first  work  appealed  in  1838,  under  the  title  Fttnda^ 
ffienta  nova  tn/vutiffoHonii  wHim  verm  quam  luna  perlvttrai^ 
and  contained  an  exposition  of  his  ingenious  and  peculiar 
.methods  of  computation.  During  the  twenty  years  follow- 
ing he  devqted  a  large  part  of  his  energies  to  the  numerical 
computation  of  the  lunar  inequalities,  the  re-determination 
of  the  elements  of  motion,  and  the  preparation  of  .new 
tables  for -computing  the  moon's  position.  Jn  the  latter 
branch,  of  the  work,  he  received  material  aid  from  the 
British  Qovemment  which  published  hir  tables  on  their 
completion  in  1857.  Hie  computations  of  Hansen  wjere 
published  some  seven  years  later  by  the  Saxon  Royal 
Society  of  Sciences. 

It  is  found  on  comparing  the  results  of  Hansen  and 
Delaunay  that  there  are  some  outstanding  diseropancies, 
which,  though  too  small  to  be  of  great  practical  importance, 
are  of  sufficient  magnitude  to  dfimand  the  attention  of 
those  interested  in  the  mathematical  theory  of  the  subject. 
It  is  therefore  desirable  that  the  numerical  inequalities 
should  be  again  determined  by  an  entirely  dilferent  method. 
This  is  the  object  of  Sir  G.  B.  Ally's  Jfimeneal  Ztmcur 
ThMry,  which  is  not  yet  completely  TOtblished,  but  is 
sufficiently  far.  advanced  to  give  hopes  of  an  early  comple- 
tion.   The  essence  of  Sir  George's  method  conaiatft  in 
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Starting  with  a  proriaional  approximate  solution  (tliat  of 
Delaunay  being  accepted  for  tiie  pnzpoae),  and  substituting 
the  expressions  for  the  moon's  coordinates  in  the  funda- 
mental differential  equation  of  the  moon's  motion  as  dis- 
turbed by  the  sun.  If  the  theoxy  were  perfect,  the  two 
sides  of  each  equation  would  come  out  equal.  Aa  they 
do  not  come  out  exactly  equal,  Sir  Qeorge  puts  ihe  problem 
in  the  form:  What  corrections  must  be  applied  to  the 
expressions  for  the  coordinates  that  the  two  sides  may  be 
made  'equal  t  He  then  shows  how  these  corrections  may 
be  found  by  solving  a  system  of  equations. 

The  lereral  methcKU  trhich  we  have  described  have  for  their 
immediate  object  the  dotormination  of  the  motion  of  the  moon 
roand  the  earth  under  the  influence  of  the  combined  attractions 
of  the  earth  and  aun.  Ill  other  words,  the  question  is  that  of 
soWinff  the  celebrated  "  problem  of  three  bodies  **  in  the  special 
case  when  one  of  the  bodies,  the-son,  has  a  mnch  greater  mass  than 
the  other  two,  and  is  at  a  much  greater  distance  from  them  than 
they  are  from  each  other.  AH  methods  lead  to  a  solution  of  the 
same  general  form  which  we  shall  now  describe.  Ijet  us  put  g  the 
moon's  mean  anomaly  ;  p^  the  mean  anomaly  of  the  sun  (or  earth) ; 
u  the  angular  distance  of  the  lunar  perigee  from  the  moon's  node 
oo  the  ecliptic ;  v'  the  angtUar  distance  of  the  sun's  perigee  from 
the  moon's  node  on  the  ecUptic  When  no  account  is  taken  of  the 
action  of  the  sun  the  angles  g  and  p^  incresse  nniformly  with  the 
time,  renresentlng  in  fact  the  uniform  motion  pf  the  moon  round 
tlie  earth  and  of  the  earth  round  the  sun,  while  w  and  «/  remain 
constant  'When  account  is  taken  of  the  action  of  the  sun  all  four 
of  the  angles  change  with  a  uniform  progrossire  motion.  In  conse- 
quence, tne  mean  orbit  of  the  moon  round  the  earth  becomes  a 
moving  ellixMe  whose  m^'or  axis  makes  a  xsYolution  round  the 
earth  in  about  nine  years,  and  the  line  of  whose  nodes  makes,  a 
revolution  in  about  eighteen  and  a  half  years.  All  the  other  ele* 
ments  of  this  ellipse — namely,  its  mtgor  axis,  its  eccentricity,  and 
its  inclination  to  the  ecliptic — remain  absolutely  constant  however 
long  the  motion  may  continue,  unless  some  other  disturbing  force 
than  that  of  the  sun  comes  into  play.  But  in  the  actual  motion  of 
the  moon  there  are  ^riodic  deviations  from  this  ellipse,  which  may 
be  represented  by  an  infinite  trigonometric  series,  each  term  of  whicn 
is  of  the  form 

e  (sin  or  cos)  (iff+ti^-^ju+/u\ 
in  which  the  quantities  «.are  absolutely  Constant  coel&cients,  and 
f,  f,  /,  and/  are  integers  which  may  take  all  combinations  of  values 
—positive,  negatile,  or  zero.  The  circular  function  is,  a  sine  in 
the  expression  for  longitude  or  latitude,  a  cosine  in  the  expression 
for  the  parallax.  Also,  /  and  /  must  be  both  even  or  both  odd  in 
the  expressions  for  longitude  and  parsllax,  but  the  one  even  and 
the  other  odd  in  the  case  of  the  latitude^  ror  example,  if  we  sup- 
pose/, /,  and  i  all  zero,  we  shall  have* terms  of  the  form 
ei  sin  ^+e^  sin  2<7'+e,  sin  V  +  ,  ke. 

To  write  other  terms,  suppose  ««1,  then  we  havsi  terms  of  the 
form 

fjsin  {g-i^+4tMbi{9+f')+€tda(g+2f^+,  ke. 

Taking  th^  case  wheny«-2  and  /i^  -  2,  we  shall  have  terms  of 
the  form  ' 

tn^sin  (7-^+2«-2«')  +  m,sin  (^-2/+2w-2«0+f*^ 
As  the  indices  {,  «*,  /,  and  /  become  larger,  the  coefficients  0,  s,  m, 
kCf  become  smalfer;  but  die  number  of  terms  included  in  the 
theories  of  Hansen  and  Delaunay  amount  to  several  hundreda  In 
th^  analytical  theoriea,  like  that  of  Delaunay,  each  of  th^  eoeffi- 
cients  e,  «,  m,  kc,  is  a  complicated  infinite  series,  but  in  the  numerical 
theories  it  is  a  constant  number.  And  the  principal  problem  pf 
the  modem  theory  of  throe  bodies  is  to  fina  the  appropriate  co- 
efficient for  each  of  these  hundreds  of  terms. 

Action  of  the  PlantU  on  tU  J/boiu—For  nearly  two  centuries  it 
has  been  known  from  obscrvationa  that  the  mean  motion  of  the 
moon  round  the  earth  is  not  absolutely  constant,  as  it  ought  to 
be  were  there  no  disturbing  bo<ly  but  the  sun.  The  general  fact 
that  the  motion  has  boon  sccelcratcd  since  the  time  of  Ptolemy 
was  first  iK>inted  out  by  Halley,  and  the  amount  of  the  acceleration 
was  founl  by  Dunthome.  After  vain  efforta  by  the  greatest  mathe- 
maticians of  the  last  'century  to  find  a  physical  cause  for  the 
acceleration,  Laplace  was  successful  in  tracing  it  to  the  secular 
diminution  of  the  eccentricity  of  the  earth's  orbit,  produced  by  the 
action  of  the  planets.  He  computed  its  amount  to  be  10*.  per 
century^that  is,  if  the  place  of  the  moon  were  calculated  forward 
on  ita  mean  motion  at  the  beginning  of  any  century,  it  would  at 
the  end  of  the  century  be  l(r  in  advance  of  its  computed  place. 
This  theoretical  rcsujt  of  Laplace  agreed  so  closely  with  the 
acceleration  found  by  Lalande  from  Uie  records  of  ancient  and 
medisval  eclipses  that  it  was  not  questioned  for  nearly  a  century. 
In  A852  Mr  John  C.  Adams  ahowed  that  Laplace  had  failed  to 
take  account  of  a  series  of  terms,  the  effect  of  which  was  to  reduce 


the  aoceleration  to  6"  or  less.  The  remit  was  Inconsistsnt  with 
the  aooounta  of  ancient  eclipses  of  the  son,  and  a  caoae  for'  the 
discrepancy  had  to  be  sought  for.  A  probable  cause  was  pointed 
ou^  first  by  Ferrel,  and  afterwards  by  Delaunay.  The  former, 
in  papers  published  in  Oould'a  AHrvnomietU  JimnuiX,  and  in  the 
Frocuding$  of  the  American  Academy  of  Arts  and  Sciencea,  ahowed 
that  the  action  of  the  moon  on  the  tidal  waves  of  the  ocean  would 
have  the  effect  of  increasing  the  time  of  the  earth's  axial  rotation 
or  the  length  of  the  day,  which  ia  necessarily  taken  as  the  unit  of 
time.  Since,  as  the  daya  became  longer,  the  moon  Would  moro 
farther  in  one  day,  though  its  absolute  motion  ahould  remain 
unchanged,  and  hence  an  apparent  acceleration  would  be  the  result. 
That  this  cause  really  acts  there  can  be  no  doubt  But  the  data 
for  determining  its  exact  amount  are  discrepant  If  we  take  only 
such  data  as  are  purely  astronomical — namely,  the  eclipses  recorded 
by  Ptolemy  between  720  b.c.  and  150  A.D.,  and  those  observed  by 
the  Arabians  between  800  and  1000  A.D. — the  apparent  excess  xm 
the  observed  acceleration  to  be  accounted  for  by  the  tidal  retarda- 
tion amounta  to  only  2*  per  century,  and  may  be  even  less.  But 
this  small  acceleration  is  entirely  incompatible  with  conclusions 
drawn  from  certain  supposed  accounts  of  total  eclipses  of  Uie  sun, 
notably  the  eclipse  associated  with  the  name  of  Thales.  This  is 
the  famous  eclipse  supposed  to  be  alluded  to  by  Herodotus  when 
he  describes  a  battle  as  stopped  bv  a  sudden  advent  of  darkness^ 
which  had  been  predicted  by  Thalea  If  the  true  value  of  the  co- 
efficient resulting  from  the  combined  effect  of  tidal  retardation  of 
the  earth  and  secular  acceleration  5f  the  moon  ia  less  than  10^, 
then  not  only  could  the  path  of  totality  not  have  passed  over  the 
field  of  battle  but  the  greatest  eclipse  could  not  have  occurred  till 
after  sunset  In  fact,  to  represent  this  and  other  supposed  sclipaea 
of  the  sun,  the  acceleration  must  be  increased  to  about  12^,  which 
is  near  the  value  found  .by  Hansen  from  theory,  and  adopted  in 
his  tablea  of  the  moon.  But  his  theoretical  computation  is  na- 
donbtedly  incorrect,  because  in  computing  in  ^hat  manner  the 
eccentricity  of  the  earth  s  orbit  enters  into  the  moon's  motion  he 
took  account  only  of  the  first  approximation,  as  Laplace  had  dona. 
The  following  is  a  summary  of  tne  present  state  of  the  question  :— 
The  theoretical  valna  of  the  acceleration,  assuming  the 

.dsy  to  be  constant,  ia,  according  to  DeTann^y  6' '176 

Hansen'a  value,  in  his  TabUi  ds  la  Lutu,  is 12'18 

Hansen's  revised  but  still  theoretically  erroneous  result  is    12  *56 
The  value  which  best  represents  the  supposed  eclipses 
(1)  of  Thales,  (2)  at  Urusa,  (S)  at  Stikkelstad,  is  about    11*7 

The  result  from  purely  astronomical  observations  is S'ST 

The  result  frOm  Arabian  and  mcdem  observations  alone 

is  about 7*0 

JtuqualUiea  of  Lonf  Period. — Combined  with  the  oueation  of  the 
secular  acceleration  is  another  which  is  still  entirely  unsettled — 
namely,  that  of  inequalities  of  long  period  in  the  mean  motion  of 
tile  moon  round  the  earth.  Laplaee  first  showed  that  modem 
observations  of  the  mdon  indicated  that  ita  mean  motion,  was 
really  less  during  the  second  half  of  the  18th  century  than  during 
the  first  half,  and  hence  inferred  the  existence  of  an  inequality 
.having  a  period  of  more  than, a,  century.  All  efforta  to  find  a 
satisfactory  explanation  were,  however,  so  unavailing  that  Poiskb, 
in  18S5,  cQsputed  the  reality  of  the  inequality.  But  Airy,  from 
his  discussion  of  the  Greenwich  observations  between  1750  and 
1880,  conclusively  proved  its  existence.  About  the  sama  tame 
Hansen  announced  that  he  had  found  from  theory  two  terau  of 
long  period  arising  from  the  action  of  Y^nus  which  fully  corre- 
sponded to  the  inequalities  indicated  by  the  observations.  Them 
Umu,  as  employed  in  his  Tables  de  la  Lune,  are 


15" -84  sin  (-tf. 
+  21'-47sin(8/- 


ie^+i8/  +  88'80 


in  which  ^,  p^,  and  /  represent  the  mean  anomalies  of  the  1 
the  earth,  and  Ycuus  respectively.  During  the  first  few  years 
after  the  publication  of  Hansen's  tables  they  represented  obserrm- 
tions  so  well  that  their  entire  correctness  wss  generally  taken 
for  granted.  But  doubt  soon  began  to  be  thrown  upon  the 
inequalities  of  long  period  Just  mentioned.  Indeed.  Hansen 
himself  admitt^  that  the  second  and  larger  term  was  partly  empiri- 
cal, being  taken  so  as  to  satiafy  observations  between  1760  and  1850. 
Delaunay  re-computed  both  terms^  and  found  for  the  firsi  tann  a 
result  nibatanti4ly  identical  with  that  of  Hansen.  But  ha  fonnd 
for  the  second  or  empirical  one  a  coefficient  of  oul^  0''27,  which 
would  be  quite  insensible.  With  this  smaller  coefficient  the  obser- 
vations from  1750  could  not  be  satiafied,  so  that,  so  far  as  obasrra- 
tions  could  go  in  deciding  a  purely  mathematical  question,  tha 
evidence  was  in  favour  of  Hansen's  result  But  on  comparing 
Hansen's  tablea  with  observations  between  1650  and  1760  ^t  was 
found  that  the  supposed  agreement  with  observation  was  entirely 
illusoiy.  Moreover,  sfaice  1865  the  moon  has  been  steadily  falling 
behind  the  tabular  place.  These  inequalities  of  long  period  h^ve 
not  yet  boon  aatlsfactorily  exxdained.  Tlie  most  plausible  supposi- 
tion is  that  they  are  due  to  the  action  «f  one  or  more  of  the  laxger 
planeta.     But  the  problem  of  the  action  of  the  planets  on  the  1 
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is  ihtt  most  diffieolt  uid  intricate  of  eelettial  medumicsy  and  no 
aatiflfictOTy  general  method  of  attacking  it  has  yet  been  found. 
The  sonroes  of  difficolty  are  two  in  nqmber.  First,  the  disturbing 
action  of  the  planets  is  modified  br  that  of  the  sun  in  snch  a'waj 
that  the  ordinary  equations  of  (Ustnrbed  elliptie  motion  are  n» 
longer  rigorous,  and  hence  new  and  more  compticated  ones  must 
be  constructed.  And,  secondly,  the  combination  of  the  four  bodies 
~moon,  earth,  sun,  and  planet— leads  to  terms  so  numerous  and 
intricate  that  it  has  hardly  been  found  possible  to  isolate  them. 
The  question  has^  indeed,  been  raised  whether  the  roUtion  of  the 
earth  on  its  axis,  and  hence  the  unit  of  time,  may  not  be  subject  to 
slow  and  irregular  changes  of  a  nature  to  produce  apparent  corrs- 
sponding  changes  in  the  motion  of  the  moon.  But  it  nas  recently 
been  found,  from  a  discussion  of  thfi  obeerred  transiU  of  Mercury 
since  1677,  that,  although  such  inequalities  may  exist,  they  cannot 
hare  the  magnitude  necessary  to  account  for  the  observed  changes 
of  long  perioa  in  the  moon's  motion. 

The  following  is  a  summary  of  the  present  stete  of  the  rarious 
branches  of  the  lunar  theory.  (1)  The  numerical  solution  of  the 
problem  of  the  sun's  action  on  the  moon  mat  be  regarded  as  quite 
satisfactory,  at  least  when  Hansen's  reSUlte  shall  have  been  verified 
by  an  independent  method.  (2)  The  analytic  theory  needs  to  be 
perfected  by  finding  some  remedy  for  the  slow  convergence  of  the 
series  by  which  it  is  expressed,  but  ite  general  form  may  be  regarded 
as  quite  satisfactory.  (3)  Except  in  one  or  two  special  cases,  the 
action  of  the  planete  on  the  moon,  when  treated  with  the  necessary 
rigour,  is  so  intricate  that  no  approach  to  a  satls&ctory  solution 
has  yet  been  atteined.  When  this  desideratum  is  reached,  the 
mathematical  theory  ^11  be  complete. ,  <4)  The  general  discussion 
of  ancient  and  modern  observations  with  a  view  to  finding  ^hat 
real  or  apparent  inequalities  of  lon^  period  in  the  mean  motion  may 
exist  is  still  to  be  finuhsd.  With  it  the  astronomical  theory  will  be 
complete.  (S.  N.) 

MOORCROFT,  William  (c.  1770-1826),  traveUer  in 
Asia,  was  born  in  Lancashire,  about  1770.  He  Traa  edu- 
cated as  a  surgeon  in  Liverpool,  but  on  completing  his 
course  he  resolved  to  devote  himself  to  veterinary  surgery, 
and,  after  studying  the  subject  in  Trance,  began  ite  practice, 
in  London.  In  1795  he  published  a  pamphlet  of  directions 
for  the  medical  treatment  of  horses,  vnth  special  reference 
to  India,  and  in  1800  a-  Curtory  Account  of  the  Mdhodi  of 
Shoeing  Horsea,  Having  been  offered. by  the  East  India 
Company  the  inspectorship  of  th«ir  Bengal  stud,  Moorcrof  t 
left  England  for  India  in  1808.  Under  his  care  the  stud 
rapidly  improved ;  in  order  to  perfect  the  breed,  he  resolved 
to  underta^Le  a  journey  into  Central  Asia  to  obtain. a  stock 
of  Turcoman  horses.  In  company  with  Captain  William 
Hearsay,  and  encumbered  with  a  stock  of  merchandise  for 
the  purpose  of  establishing  trade  relations  between  India 
and  Central  Asia,  Moorcroft  left  Josimath,  well'  within  the 
mountains,  on  2  6  th  May  1812.  Proceeding  along  the  valley 
of  the  Dauli,  they  readied  the  summit  of  the  frontier  pass 
of  Niti  on  1st  July.  Descending  by  the  towns  of  Daba 
and  Ghortope,  Moorcroft  struck  the  main  upper  branch  of 
the  Indus  near  its  source,  and  on  5th  August  arrived  at 
the  sacred  lake  of  Manasarowara.  Returning  by  Bhutin, 
he  was  detained  some  time  by  the  Qtirkhas,  and  reached 
Calcutto  in  November.  This  journey-  only  served  to  whet 
Moorcroft's  appetite  for  mord  extensive  travel,  for  which 
he  prepared  the  way  by  sending  out .  a  young  Hindustani, 
who  succeeded  in  making  very  extensive  explorations.  In 
company  with  this  young  man  and  Q'eorge  Trebeck,  Moor- 
croft set  out  on  his  second  journey. in  October  1819.  His 
enterprise  was  looked  upon  rather  coldly  by  the  directors, 
vrho  merely  allowed  him  his  pay  for  a  time,  all  the  expenses 
being  borne  by  Moorcroft  himself.  By  way  of  Almori  and 
Srlnagar,  Lahore  was  reached  on  6th  May  1820.  On  14th 
August  iJie  source  of  the  Biyah  (Hyphasis)  was  discovered, 
and  subsequently  tliat  of  the  ChenAb.  Leh,  the  capital  of 
Lad&k,  was  reached  on  24th  September,  and  here  several 
months  were  spent  in  exploring  the  surrounding  country.- 
A  commercial  treaty  was  concluded  with  the  -Qovemment 
of  Lad&k,  by  which  the  whole  of  Central  Asia  was 
virtually  opened  to  British  trade.  Kashmir  was  reached 
on  3d  November  1822,  and  by  the  Pir  Pazg'il  mountains 
JalAUb&d  on  4di  June  1824,  Cabul  on  20th  Jan^  and  by 


Kholm,  Eondus,  and  Balkh  Mooreroft  amTed  at  Bokhaia 
on  25th  February  1825.  .  ETerywhere  he  bought  hones 
for  the  company,  and  endeavoured  to  establish  trade 
relations.  At  Andkho  in  Cabul  Moorcroft  was  seised 
with  fever,  of  which  he  died  on  27th  August  1825,  IVebeck 
surviving  him  only  a  few  days.  It  was  not  till  several  years 
afterwards  that  his  papers  were  obtained  by  the  Asiatic 
Society,  and  published  under  the  editorship  of  Horace 
Hayman  Wilson  in  1841.under  the  title  of  TravtUi^ike 
Himalayan  Frownea  of  Hindtutan  and  the  Pu^fdb^  m. 
LadaiA  and  Kathmir^  in  Feahauntr,  Kabul,  Kundut,  and 
Bokhara,  from  1819  to  1825.. '  Though  published  so  long 
after  the  traveller's  death,  the  narrative  was  a  valuable 
contribution  to  a  knowledge  of;  Central  Asia,  and  still 
rexnains  a  classic.  In  vol.  xii.  of  Anatie  Besearches,  will 
be  found  an  account  by  Moorcroft  of  his  first  journey,  and 
in  the  Trofuactums  of  the  Boyal  Asiatic  Society,  vol  i.,  a 
paper  on  the  Purik  sheep, 

MOORE,  Edwam)  (1712-1757).  minor  poet,  dramatist, 
JEind  miscellaneous  writer,  was  the  son  of  a  dissenting  minis- 
ter of  Abingdon,  where  he  was  bom  in  1712.  He  was  the 
author  of  the  thrilling  domestic  tragedy  of  The  Gamester, 
originally  produced  in  1753' witb  Qarrick  in  the  leading 
character,  and  still  in  tho.  repertory  of.  acting  plays.  It  is 
perhaps  the  strongest  lesson  against  gambling  ever  preached 
from  stage  or  pulpit.  The  literary  merit  of  the  play  is  not 
great)  but  it  is  powerfully  constructed  and  full  of  impressive 
incident,  and  the  career  of  Beverley  the  gambler  (a  character' 
modelled  on  Fielding's  Captain  Booth)  affords  great  scope 
for  the  actor.  Moore  also  wrote  two  comedies.  As- a  poet 
he  produced  clever  imitations  of  Qay  and  Gray,  and 
with  the  assistance  of  Lyttelton,  Chesterfield,  and  Horace 
Walpole  conducted  The  World  (1753-57)  during  the  great 
decade  of  the  revival  of.  periodical  essay-writing.  The  World 
followed  Johnson's  Bamhler,  and  was  followed  by  The  Idler ; 
it  had  as  rivals  The  Adventurer  and  The  Connoisseur,  Moore 
died  at  London  in  1757. 

MOORE,  D»  John  (1730^1802),  born  at  Stirling  in  1730, 
was  one  of  the  most  prominent  writers  of  travels  and  novels' 
in  the  latter  part  of  the  18th  century.  His  novel  Zeltuo 
(published  in  1789)  produced  a  powerful  impression  at  the 
time,  and  indirectly,  through  the  poetry  of  Byron,  has  left 
an  abiding  mark  on  literature.  The  novel  would  in  these 
days  be  called  a  psychological  novel ;  it  is  a  close  analysis  of 
the  motives  of  a  headstrong,  passionate,  thoroughly  selfisB 
and  unprincipled  profligate.  -  It  is  full  of  incident^  and  .the 
analysis  is  never  prolonged  into  tedious  reflexions,  nor 
suffered  to  intercept  the  progress  of  the  story,  while  the 
main  plot  is  diversified  with  many  ihteresting  episodes. 
The  character  took  a  great  hold. of  Byron's  imagination, 
and  probably  influenced  his  life  in  some  of  its  many  moods,- 
as  well  as  his  poetry.  It  is  not  too  much  to  say  that  the 
common  opinion  that  Byron  intended  ChUde  Harold  as  a 
reflexion  of  himself  cannot  be  cleared  of  its  large  mixture 
pf  falMhood  without  a  study  of  Moore's  Zehteo.  Byron 
said  that  he  intended  the  Childe  to  be  "a  poetical  Zeluoo," 
and  the  most  ^striking  features  of  the  portrait  were  un- 
doubtedly taken  from  that  character..  At  the  same  time 
it  is  obvious  to  eveiybody  acquainted  with  Moore^s  novel 
and  Byron's  life  that  the  moody  and  impressionable  poet 
often  adopted' Ibhe  character  of  Zeluco,  fancied  himself  and 
felt  himself  to  be  a  Zeluco^  although  he  was.  at  heart  a 
very  different  man.  Moore's  other  works  have  a*-  less 
marked  individuality,  but  his  sketches  of  society  and  man- 
ners in  France,  Qermany,  Switzerland,  Italy,  and  Englaiid 
furnish  valuable  materials  for  the  social  historian.  Like 
his  conntrymen  Burnett  and  BosweU,  he  was  a  sagacions, 
penetrating,  and  in  the  main  unprejudiced  observer,  with 
8ometh;ing  of  a  natural  historian's  interest  in  the  human 
species ;  and  he  had  exceptional  o^rtuaitiesof^bsenratioii. 
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He  was  a  doctor  by  profession,  and  the  son  of  a  Stirling- 
sUre  clergjman.  After  taking  liis  medical  degree  at 
Glasgow,  he  served  with  the  army  in  Flanders,  then  was 
attadied  to  the  household  of  the  English  ambassador  at 
Baris,  then  practised  for  five  years  in  Qlasgow,  next 
traTelled  on  the  Continent  for  five  years  with  a  yoi\ng 
nobleman,  settled  for  some  years  as  a  physician  in  Lon- 
don, accompanied  Lord  Lauderdale  to  Paris  in  1792  and 
witnessed  some  of  the  principal  scenes  of  the  Bevolntion. 
All  classes  thus  came  under  his  obserration,  while  his  pro- 
fession preserved  him  in  an  unusual  degree  from  flippant 
bias.  His  works  attest  great,  shrewdness  and  sagacity  of 
judgment,  and  show  no  small  skill  in  literary  presentation. 
He  died  at  London  in  1802. 

MOOBE,  Sis  Jobk  (1761-1809),  the  only  EngUsh 
general  who  has  gained  lasting  fame  by  the  conduct  of  a 
retreat,  was  the  son  of  Dr  Moore  (the  subject  of  the  pre- 
ceding notice),  and  was  bom  at  Glasgow  on  13th  November 
1761.  It  was  his  appointment  as  tutor  to  the  young  duke 
of  Hamilton  which  procured  for  John  Moore  educational 
advantages  by  which  he  profited  so  much  as  to  be  called 
in  after  life  the  most  cultivated  officer  in  the  army.  It 
was  then  the  fashion  for  young  noblemen  to  travel  from 
court  to  court,  and  Moore  accompcuiied  his  father  and  the 
duke  to  all  the  chief  capitals  in  Europe,  until  he  was 
suddenly  ordered  in  1777  to  join  the  51st  regiment,  in 
which  he  had  been  appointed  an  ensign.  He  learned  his 
drill  at  Minorca,  and  in  1779  was  appointed  lieutenant  and 
paymaster  in  a  new  regiment  recently  raised  by  the  duke 
of  Hamilton,  with  whi<£  he  served  in  America  till  the  peace 
of  1783.  Im  1784  Moore,  though  but  twenty-three  years 
of  age,  was  returned  by  the  duke  of  Hamilton  as  member 
of  parliament  for  the  united  boroughs  of  Selkirk,  Peebles, 
and  Linlithgow.  In  parliament  he  does  not  seem  to  have 
opened  his  mouth,  though  he  always  voted  with  the  Govern- 
ment ;  but  he  made  some  useful  friends,  notably  the  duke 
of  York  and  Pitt.  In  1788  he  was  promoted  to  a  majority 
in  the  51st  regiment,  and  in  1790  he  became  lieutenant- 
colonel  and  reugned  his  seat  in  parliament  He  soon  got 
his  regiment  in  fine  order,  and  in  1792  Miled  with  it  for 
the  Mediterranean.  He  was  too  late  to  assist  at  Toulon, 
but  .was  engaged  throughout  the  operations  in  Corsica,  and 
especially  distinguished  himself  at  the  taking  of  Calvi. 
After  the  expulsion  of  the  French,  Moore  became  very  in- 
timate with  Paoli  and  many  of  the  leading  Corsican  patriots, 
which  intimacy  was  so  obnoxious  to  Sir  Gilbert  Elliot,  the 
viceroy,  that  Moore  was  ordered  to  leave  the  island  in  forty- 
eight  hours.  Sir  Gilbert's  hasty  conduct  by  no  means  met 
with  approval  in  London,  and  Moore  was  gazetted  briga- 
dier-general, and  ordered  to  proceed  with  his  brigade  to 
the  West  Indies.  In  April  1796  he  reached  Barbados, 
and  at  once  became  the  right  hand  of  Sir  Balph  Abex^ 
cromby,  the  commander-in-^ef.  The  first  enterprise  was 
t^e  reconquest  of  the  island  of  St  Luda,  which  was  com- 
pletely occupied  by  an  agent  of  Victor  Hugues  with  a 
mixed  force  of  Caribs,  negroes,  and  Frenchmen.  The  key 
of  the  island  wte  a  fortified  and  almost  impregnable  height 
called  the  Mome  Fortun^  which  was  at  last  stormed,  though 
with  great  loss,  by  the  valour  of  brigadier-generals  Moore 
and  Hope,  who  were  to  be  comrades  on  a  yet  more  memor- 
able field.  After  this  success,  Sir  Balph  left  the  island, 
and  appointed  Moore  governor  and  commander-in-chief. 
A  difficult  post  he  found  his  government,  owing  to  the 
swvms  of  Caribs  and  negroes  in  the  woods ;  but  just  as 
he  was  on  the  point  of  triumphing  he  fell  ill  of  yellow  fever, 
and  was  ordered  home.  In  1798  he  was  well  and  again 
eager  to  be  on  aclave  service,  and  he  accompanied  his  friend 
Abereromby  over  to  Ireland,  where  he  received  the  com- 
mand oi  the  Bandon  district.  In  the  Irish  rebellion  of 
1798  he  distinguished  himself  bgr  his  aotivitj  in  saving 


"Wexford  frpm  destruction  after  the  battle  of  Vinegar  HilL 
His  services  were  in  universal  request,  and  Abereromby 
insisted  upon  his' serving  with  him  in  the  expedition  to  the 
Helder  in  1799,  where  he' did  creditably  all  that  was  credit- 
ably done  in  Chat  ill-managed  expedition.  On  his  return 
from  Holland  he  was  made  colonel  of  the  52d  regiment, 
and  in  1800  accomnanied  Abereromby  to  the  Mediterranean 
as  mig'or-generaL 

Throughout  the  Egyptian  expedition  he  commanded  the 
reserve,  and  especially  distinguished  himself  at  the  battle 
of  Alexandria,  when  he  was  wounded  in  three  places,  and 
behaved  with  such  distinction  that  he  was  recognized  uii- 
versally  as  the  greatest  English  general,  now  that  Aber- 
eromby was  gone.  The  short  interval  of  the  peace  of 
Amiens  did  not  iivjure  Moore's  prospects,  and  in  1803  he 
was  appointed  commandant  of  the  camp  at  Shomcliffe. 
Here  he  proved  his  greatness  as  an  organizer,  for  it  was 
at  this  time  that  he  organized  those  light  regiments  which 
were  to  form  the  reserve  in  his  own  campaign  and  the 
light  division  in  the  Peninsular  War.  While  at  Shomcliffe 
he  renewed  his  intimacy  with,  Pitt,  who  was  then  residing 
at  Walmer  Castle,  and  who  on  his  return  to  office  miie 
Moore  a  knight  of  the  Bath,  and  consulted  him  on  evoiy 
military  project.  Fox,  when  he  succeeded  to  office,  showed 
the  same  appreciation  of  Moore,  and  in  May  1806  appointed 
him  second-in-command  to  his  brother,  General  Fox,  who 
was  ordered  with  a  strong  force  to  Sicily  to  supersede  Sir 
John  Stuart.  Moore  won  but  little  credit  at  this  time,  for 
there  was  none  to  gain,  but  employed  his  time,  according 
to  Napier,  in  falling  in  love  with  Miss  Fox,  to  whom, 
however,  he  never  proposed,  fearing  to  be  accepted  for  hia 
position  and  not  for  himsel/.  In  1807  he  was  able  to  escape 
from  the  intrigues  of  the  Sicilian  court,  and  was  ordered 
to  Portugal,  which  he  reached  too  late  to  make  any  defence 
of  Lisbon,  already  in  the  possession  of  the  French.;  He 
then  went  home,  and  had  four  months'  pest,  the  last  he 
ever  had.  In  May  1808  he  was  ordered  with  a  force  of 
1 1,000  men  to  Sweden  to  assist  the  king  against  the  united 
forces  of  France  and  Bussia.  The  mad  conduct  of  the 
Swedish  king,  however,  who  even  went  so  far  as  to  declare 
Sir  John  Moore  under  arrest  when  he  refused  to  acquiesce 
in  his  plans,  ruined  any  chance  of  successful  co-operation, 
and  the  English  general  made  his  escape  and  returned  to 
England.  He  was  at  once  ordered  to  proceed  with  his 
division  to  *  Portugal,  where  Sir  Arthur  WeUesIey  had 
already  landed;  but  the  appointment  of  Dalrymple  and 
Burrard  to  the  chief  commands  was  even  more  of  a  slight 
on  Moore  as  a  general  of  European  experience  than  on 
Wellesley,  whose  laurels  had  hiUierto  been  won  in  India^ 
He  regarded  himself  as  personally  insulted  by  the  ministers, 
and  especially  by  Lord  Castlereagh,  but  deemed  it  his  duty 
to  go  where  he  was  ordered.  He  met  his  reward;  for  when, 
after  the  excitement  caused  by  the  Convention  of  Cintra, 
Dalrymple  and  Burrard  went  home,  he  was  left  in  com- 
mand of  the  largest  English  army  since  the  commencement 
of  the  war.  Wellesley  had  appreciated  him,  and  in  an 
interesting  letter  (published  in  the  WeUingUm  DupoOche*) 
had  expressed  his  desire  to  use  his  own  great  political 
infiuence  to  reconcile  him  to  the  ministers  and  the  ministers 
to  him. 

Now  began  the  glorious  three  months  on  which  Moore's 
reputation  as  a  soldier  and  a  statesman  must  rest.  The 
Spaniards,  flushed  with  their  former  success  at  Baylen, 
regarded  Napoleon,  who  had  in  person  crossed  the  Pyrenees^ 
as  another  Dupont,  and  loudly  summoned  Moore  to  a  share 
in  their  coming  victories.  Moore  knew  better  what  was 
the  value  of  Napoleon's  genius,  but  he  had  been  commanded 
to  assist  the  Spaniards,  and  therefore  gave  the  order  to 
advance.  His  army  marched  in  four  distinct  divisions, 
and  OB'  13tli  November  1808  he  concentrated  at  Salar 
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Bumcft,  where  he  waited  to  aee  what  would  happen.  He 
heard  that  a  sabeidiary  force  under  Sir  David  Baird 
had  arrived  at "  Coninna^  and  ordered  it  up  to  join  him. 
At  Salamanca  he  remained  a  whole  month  watching  the 
triumphant  successes  of  Napoleon  and  his  lieutenants,  and 
learning  how  little  Spanish  reports  or  Spanish  valour  were 
to  he  relied  on. '  Though  irritated  by  the  menaces -and 
abuse  of  Frere,  the  English  minister  to  the  junta,  he 
waited  till  the  13th  December,  hearing  daily  of  Spanish - 
defeats,  and  then  he  determined  to  draw  off  upon  his  own 
small  force  the  weight  of  Kapoleon's  power,  and  thus  give 
Andalucia  the  winter  in  which  to  organize  an  army  and 
prepare  for  another  Baylen.  With  this  intention  he 
advanced  through  Toro  and  Mayorga,  where  Baird  joined 
him,  to  Sahagun.  He  judged  rightly  that  Napoleon  would 
never  advance  into  Andalucia  and  leave  the  English  behind 
him,  but  that  he  would  turn  all  his  power  against  them. 
Having  once  drawn  Napoleon's  attention  to  himself,  he 
began  his  famous  retreat  and  fell  back  quickly,  fighting 
every  day  and  invariably  with  success.  He  now  could 
test  the  military  spirit  he  had  taught  at  Shomcliffe,  for 
the  reserve  under  Sir  Edward  Paget  consisted  entirely  of 
his  own  light  regiments.  To  detail  each  step  of  the  retreat 
and  every  skirmish  would  be  but  to  rewrite  Napier.;  suffice 
it  to  say  that,  with  great  loss  of  life  and  material,  Hoore 
reached  Corunna  on  12th  January  1809.  But  the  fleet  to 
take  the  army  home  was  not  there ;  and  the  English  would 
have  to  fight  Soult,  whose  army  was  even  more  weakened 
and  demoralized  than  Moore's,  before  they  could  embark. 
It  was  on  16  th  January  that  Moore  fought  his  lasjb  battle ; 
he  fell  early  in  the  day,  and  knew  at  once  that  his  wound 
was  mortal  His  last  hours  were  cheered  with  the  know- 
ledge of  victory,  but  were  spent  in  recommending  his  old 
friends,  such  as  Graham  and  Colbome,  to  the  notice  of  the 
Qovemment.  Sir  H.  Hardinge's  description  of  these  hours 
is  in  its  way  inimitable,  and  in  it  must-  be  studied  how 
a  modem  Bayard  should  die  in  battle,  every  thought  being 
for  others,  none  for  himself. 

It  may  be  possible  in  the  face  of  bis  heroic  death  to  ezamxate 
Moore's  actual  military  services,  but  his  influence  on  tiie  l&itish 
armj  cannot  be  overrated.  The  true  military  spirit  of  discipline 
and  of  valour,  both  in  officers  and  men,  had  become  nearly  extinct 
during  the  American  war.  Abercromby,  who  looked  back  to  the 
traditions  of  Minden,  was  the  first  to  attempt  to  revive  it,  and  his 
work  wss  carried  on  by  Moore.  The  formation  of  the  light  ngi- 
ments  at  Shomcliffe  was  the  answer  to  the  new  French  tactics,  and 
it  was^  left  to  Wellington  to  show  the  success  of  the  experiment 
Moore's  powers  as  a  statesman  are  shown  in  his  despatches  written 
at  Salamanca,  and  he  had  the  truest  gift  of  a  great  man,  that  of 
judginc  men.  It  may  be  noticed  that,  while  Wellmgion  perpetually 
frumbled  at  the  bad  qualities  of  his  officers  sad  formed  no  school, 
Moore's  name  Is  associated  with  the  career  of  all  who  made  their 
mark.  Amonff  generals,  Hope,  Graham,  Sir  E.  Fsget,  Hill,  and 
Craufurd,  all  felt  and  submitted  to  his  ascendency,  and  of  younger 
officers  it  was  ever  the  proud  boast  of  the  Kapiers,  Colbome,  th»- 
Beckwiths,  and  Barnard  that  they  were  the  pupils  of  Moore^  not  of 
Wellington.  Kay  more,  he  inspired  an  historian.  The  description 
of  Moore's  retreat  in  Napier  is  perhaps  the  finest  piece  of  miiitaiy 
history  in  the  English  language,  not  only  because  the  autiior  was 
present,  but  because  his  heart  was  with  the  leader  of  that  retreat ; 
and,  if  Napier  felt  towards  Wellington  as  the  soldiers  of  the  tenth 
logion  felt  towards  Ciesar,  he  felt  towards  Moore  the  personal  love 
and  devotion  of  a  cavalier  towards  Montrose. 

The  gnat  authority  for  Moon's  life  Is  the  L</ii  </  Sir  Jokm  Moon,  br  Us 
Ivother,  J.  a  Moon  (183S) :  see  also  Narratim  of  ik$  Campaign  ^  Sir  /ok* 
Moor*  «»  Spo^in,  by  his  hrothsr.  J.  a  Moon  (4to^  with  plans,  1800);  Kaplar, 
PnkintvJar  Wvr^  Bk.  Iv.,  and  his  L^l  </5ir  CiMjiu  NapUr,  Tor  views  advuae 
to  Moon's  ntnat,  aeo  ChannlUv,  Narraiivo  (1810X  and  Sir  Bartia  Fnn,  L1/$ 
cflhsRU  Bon.  J.  H,  Frtr*  (pnUtshed  in  voL  1.  of  his  works>  Oonsnlt  also 
WilsoB,  Campaign  in  Sgypt^  for  Moon's  sanrlosa  there,  and  the  UM  of  OUbtrt 
XUiot,  nm  Lord  Minto,  for  the  squabble  In  Conioa.  -1^  M.  &) 

HOORE,  Thoxaa  (1779-1852),  horn  at  Duhlin  on  28th 
May  1779,  fairly  shares  with  Lord  Byron  the  honour  of 
being  the  most  popular  poet  of  his  generation.  Whatever 
may  be  thought  now  of  the  intrinsic  qualities  of  his  verse, 
this  much  cannot  be  denied.  The  most  trustworthy  of  all 
measures  of  popularity  is  the  price  put  upon  a  writer's  work 


in  the  publishing  market,  and  when  Moore's  friend  Ferry, 
in  negotiating  Uie.sale  of  the  unwritten  Lalla  Rookk, 
daimed  for  the  poet  the  highest  price  that  had  up  to  that 
time  been  paid  for  a  poem  the  publisher  at  Once  assented. 
Moore  was  then  in  the  heyday  of  his  reputation,  but  twenty 
years  later  publishers  were  still  willing  to  risk  their  thour 
sands  on  his  promise  to  produce.  Much  of  Moore's  success 
was  due  to  his  personal  charm.  This  at'  least  gave  him 
the  start  on  his  road  to  popularity.  There  is  not  a  more 
extraordinary  incident  in  the  history  of  our  literature  than 
the  instantaneousneag  with  which  the  son  of  a  humble 
Dublin  grocer  Just  out  of  his  teens,  on  his  first  visit  to 
London,  captivated  the  fashionahle  world  and  esfablished 
himself  in  the  course  of  a  few  months  as  one  of  its  prime 
favourites:  The  youth  crossed  St  George's  Channel  in  1 799 
to  keep  terms  at  the  Middle  Temple,  carrying  with  him  a 
translation  of  the  Odet  of  Anacreon^  which  he  wished  to 
publish  by  subscription.  In  a  very  short  time  he  had 
enrolled  half  the  fashionable  world  among  his  subscriberSi 
and  had  obtained  the  permission  of  the  prince  of  Wales 
to  dedicate  the  work  to  him.  The  mere  power  of  writing 
graceful  and  fluent  amatory  verses  would  not  alone  have 
enabled  the  poet  to  work  this  miracle.  Moore's  social  gifts 
were  of  the  most  engaging  kind.  He  charmed  all  whom  he 
met,  and  charmed  them,  though  he  was  not  a  trained 
musician,  with  nothing  more  than  with  his  singing  of  his 
own  songs.  The  piano,  and  not  the  harp,  was  his  instru- 
ment, but  he  came  nearer  than  anybody  else  in  modem 
times  to  Bishop  Percy's  romantic  conception  of  the  minstrel 
To  find  a  parallel  to  him  we  must  go  back  to  the  palmy  days 
of  Provencal  song,  to  such  troubadours  and  jongleurs  as 
Amaud  Daniel  and  Perdigon,  whose  varied  powers  of 
entertainment  made  them-  welcome  guests  wherever  they 
went. .  It  was  not  merely  the  fashionable  world  th&t  the 
young  adventurer  captivated ;  the  landlady  of  his  lodgings 
in  London,  a  countrywoman  of  his  own,  offered  to  place  at 
his  disposal  all  the  money  of  which  she  had  the  command. 
The  fragment  of  autobiography  in  which  Moore  draws 
a  softly-coloured  picture  of  his  early  Ufe  in  Dublin  lets  us 
into  the  secret  of  the  seeming  miracle  of  his  social  con- 
quest. Externals  apart,  the  spirit  of  his  social  surround- 
ings in  Little  Aungier  Street  had  much  in  common  with 
the  society  to  which  he  was  introduced  in  London.  He 
was  bom  in  the  proscribed  sect  of  Catholics,  whose  exclu- 
sion from  the  society  of  the  Castle  produced  a  closer  union 
among  their  various  ranks,  and  thus,  from  the  first,  Moore 
was  no  stranger  to  the  more  refined  gaieties  of  social  inter- 
course. It  was,  upon  the  whole,  a  gay  life  in  Catholic  society, 
though  the  conspiracy  of  thd  United  Irishmen  was  being 
quietly  formed  beneath  the  surface.  Amateur  theatricals 
was  one  of  their  favourite  diversions,  and  gifts  of  reciting 
and  singing  were  not  likely  to  die  for  want  of  applause. 
Moore's  schoolmaster  was  a  leader  in  these  entertainments, 
a  writer  of  prologues  and  epilogues  and  incidental  songs; 
and  at  a  very,  early  age  Master  Thomas  Moore  was  one  of  his 
show-boys,  ardently  encouraged  in  all  his  exercises  by  a  very 
affectionate  mother  at  hoxzfe.  Before  he  left  school  he 
had  acquired  fame  in  his  own  circle  as  a  song- writer,  and 
had  published,  in  the  ArUhologia  Htbemica,  verses  "to 
Zelia  on  her  charging  the  author  with  writing  too  much 
on  love."  This  was  in  1793.  In  that  year  the  prohibition 
against  Catholics  entering  Trinity  College  was  removed, 
and  next  year  Moore  took  advantage  of  the  new  freedom. 
As  one  of  the  first  Catholic  entrants,  he  had  an  exceptional 
stimulus  to  work;  and  there  industriously  acquired  that 
classical  scholarship  with  which  he  won  the  hearts  of  such 
learned  Whigs  as  Lansdowne  and  Holland,  while  he 
charmed  fashionable  ladies  with  the  grace  of  lus  songs. 
Young  Moore's  social  atmosphere  was,  of  course^  strongly 
charged  with  patriotism  and  hatred  of  the  excessea  cl 
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En^^ish  despotism.  Some  of  his  doeest  friends  in  Tzinxty 
vere  deep  in  tiie  conspiracy-  of  1798.  But  even  ior  his 
patriotLsm — a  genuine  passion  which  he  never  sought  to 
disgoisd — Moore  found  plenty  of  sympathy  among  the 
W^  political  leaders,  when  he  made  their  acquaintance  in 
the  first  years  of  the  century. 

Moore  was  fairly  established  in  London .  society  in  the 
first  year  of  th^  century,  and  from  that  time  the  hope  of 
it$  applause  was  the  ruling  aspiration  of  his  life  and  its 
judgment  the  standard  of  his  work.  In  his  letters  to  his 
mother,  whidi  are  delightful  prose  lyrics  lind  show  the 
most  charming  side  of  Moore's  character — ^he  wrote  to  her 
constantly  and  with  warm  affection  in  his  busiest  weeks — 
we  find  him,  even  in  1800,  declaring  himself  surfeited 
with  duchesses  and  marchionesses,  and  professing  his 
readiness  at  any  moment  to  exchange  all  his  fineries  for 
Jrish  stew  and  salt  fish.  But  he  never  did  make  the 
exchange,  even  for  more  potent  attractions  than  the  fare 
of  his 'youth.  He  could  not  bear  the  shortest  banishment 
from  fashionable  drawing-rooms  without  uneasy  longings. 
The  dignity  and  edse,  the  luxury,  the  g^ety,  the  bright- 
ness of  fashionable  life,  wholly  satisfied  his  joyous  «nd  self- 
indulgent  nature..  When  men  of  rank  courted  his  company, 
when  princesses  sang  his  songs  and  peeresses  wept  at  them, 
Moore  was  too  frank  to  affect  indifference ;  he  was  in  the 
highest  heaven  of  delight,  and  went  home  to  record  the 
incident  to  his  relatives  or  transmit  it  to  posterity  in  his 
diary«  If  prudence  whispered  that  he  was  frittering  away 
his  time  and  dissipating  •  his  energies,  he  persuaded  him- 
self that  his  conduct  was  thoroughly  worthy  of  a  solid 
man  of  business :  that  to  get  a  lucrative  appointment  from 
his  political  friends  he  must  keep  himself  in  evidence, 
and  that  to  make  his  songs  sell  he  mUst  give  jihem  a  sltart 
with  his  own  voice.  But  his  mind  was  seemingly  not 
much  troubled  either  with  sordid  care  or  with  sober  pru- 
dence; he  lived  in  the  happy  present,  and  he  liked 
fashionable  company  for  its  own  sake, — and  no  i^onder, 
seeing  how  he  was  petted^  caressed,  and  admired.  Swift's 
saying  that  great  men  never  reward  in  a  more  substantial 
way  those  whom  they  make  the  companions  of  their  pleasures 
was  often  in  Moore's  mind.  It  was  verified  to  some  extent 
in  his  own  case.  Through  Lord  Moira's  influence  he  was 
appointed  registrar  of  the  admiralty  court  in  Bermuda  in 
1803.  He  went  there  to  take  possession,  but  four  or  five 
months  of  West  India  society,  jingling  pianofortes,  and 
dusk^  beauties  bored  him  excessively,  and  he  appointed  a 
deputy  and  returned  to  London,  after  little  more  than  a 
year's  absence.  The  office  continued  to  bring  him  about 
£400  a  year  for  fourteen  or  fifteen  years,  but  at  the  end 
of  that  time  embezzlement  by  the  deputy,  -for  whom  he  was 
responsible,  invplved  him  in  serious  embarrassment  This 
was  all  that  Moore  received  from  his  great  political  friends, 
— no  great  boon  as  things  '^ent  in  the  days  of  patronage. 
He  had  hopes  from  Lord  Moira  in  the  Grenville  ministry 
in  1806, — hopes  of  an  Irish  tommissionership  or  something 
substantial,  but  the  king's  obstinacy  about  Catholic  emanci- 
pation destroyed  the  ministry  be/ore  anything  worth  having 
turned  up.  The  poet's  long-deferred  hopes  were  finally 
extinguished  in  1 8 1 2,  when  I^rd  Moira,  under  the  Liverpool 
administration,  went  out  as  governor-general  to  Indi4 
without  making  any  provision  for  him.  From  that  time 
Moore  set  himself  in  earnest  to  make  a  living  by  literature, 
his  responcibilities  being  increased  by  his  marriage  in  181 1. 
From  his  boyhood  to  1812  may  be  called  the  first  period 
of  Moore's  poetical  activity.  He  had  formed  the  design 
of  translating  Anacreon  while  still  at  college,  and  several 
of  the  pieces  published  in  1801  under  the  nom  de  plume 
of  "  Thomas  Little  "  were  written  before  he  was  eighteen. 
The  somewhat  ostentatious  scholarship  of  the  notes  to  his 
-inocreom  the  parade  of  learned  authorities,  hb  explained 


by  his  habit  of  omnivorous  Teading  in  Trinity  CoQego 
library.  Throughout  his  literary  life  he  retained  this  habU 
of  out-of-the-way  reading  and  clever  display  of  it.  Moore 
had  really  abundance  of  miscellaneous  scholarship  as  w^ 
as  great  quickness  in  the  analogical  application  of  his 
knowledge ;  and,  though  he  made  sad  havoc  of  quantities 
when  he  tried  to  write  in  Greek,  there  was  probably  no 
scholar  of  his  time  who  would  have  suq^assed  hin^  in  the 
interpretation  of  a  difiicult  passage.  He  seems  to  have 
spent  a  good  deal  of  time  in  the  libraries  of  the  great 
houses  that  he  frequented;  Moira,  Lansdowne,  and  Holland 
were  all  scholarly  men  and  .book-collectors.  It  might  be 
asked, — What  had  "  passion's  warmest  child,"  whose  "  only 
books  were  women's  looks,"  to  do  with  obscure  mediaeval 
epigrammatists,  theologians,  and  commentators  t  But  it 
would  seem  that  Moore  took  the  hints  for  many  of  his 
lyrics  frqm  books,  and,  knowing  the  great  wealth  of  fancy 
among  mediseval  Latinists,  turned  Often  to  them  as  likely 
quarters  in  which  to  find  some  happy  word-play  or  image 
that  might  serve  as  a  motive  for  his  muse.  The  public, 
of  course,  were  concerned  with  the  product  and  not  with 
the  process  of  manufacture,  and  "  Little's  ^'  songs  at  once 
became  the  rage  in  every  drawing-room.  He  found  his 
songs  in  Virginia  when  he  landed  there  on  his  way  to 
Bermuda.  And  not  only  w^re  his  songs  'Sung  but  his 
poems  were  read,  passing  rapidly  through  many  editions. 
The  bulk  of  ihem  were  simple  fancies,  gracefully,  fluently, 
and  sometimes  wittily  expressed,  the  lyrist's  models  being 
the  amatory  poets  of  the  17th  century  from  Carew 
to  'Rochester.  Carew  is  the  only  eminent  poet  of  that 
century  with  whom  Moore  will  bear  comparison.  The 
highest  praise  that  can  be  given  to  his  amatory  lyrics  is 
that  ho  knew  his  audience,  wrote  directly  for  them,  and 
pleased  them  more  than  any  of  his  competitors.  His 
publication  of  1806  was  savagely  reviewed  in  the  Editt- 
hurgh  by  JeSrey,  who  accused  him  of  a  deliberate  design 
fo  corrupt  the  minds  of  innocent  maidens  with  his  wanton 
fancies,  and.  who  had  in  consequence  to  figure  in  a  ludicrous 
attempt  at  a  duel— rludicrous  in  its  circumstances,  though 
Moore  was  ferociously  in  earnest.  We  may  well  acquit 
Moore  of  the  diabolic  intention  attributed  to  him,  but 
Jeffrey's  criticism  of  his  poetry  as  poetry  was  just  enough. 
The  only  parts  of  the  volume  that  Jeffrey  praised  were 
the  satirical  epistlea  The  vein  essayed  in  these  epistles 
Moore  pursued  afterwards  in  his  {Corruptions  IfU<derance 
(180.8),.and  The  Sceptic,  a  philosophical  satire  (1809) ;  but 
as  long  as  he  kept  to  the  heroic  couplet  and  the  manner 
of  Pope  he  could  not  give  full  scope  to  his  peculiar  powers 
as  a  satirist.  It  may  be  remarked  in  passing  that  the  result 
of  the  hostile  meeting  with  Jeffrey  is  a  striking  evidence 
of  the  impressiveness  of  Moore's  personality ;  in  the  course 
of  a  few  minutes'  conversation  he  changed  a  bitter  -critic 
into  a  lifelong  friend.  Of  all  the  poetical  enterprises  that 
Moore  undertook,  either  at  this  period  or  later,  none  was 
so  exactly  suited  to  his  powers  as  the  task  proposed  to  him 
by  the  publisher  Power  of  supplying  fit  words  to  at;oUection 
pi  Irish  melodies.  The  first  number  appeared  in  1 807,  and 
it  was  so  successful  that  for  twenty-seven  years  afterwards 
writing  words  to  music  was  one  of  Moore's  most  regular 
occupations  and  hii  steadiest  source  of  income,  Power  pay- 
ing him  an  annuity  of  £500.  Six  numbers  of  Irish  melodies 
were  published  before  1815  ;  then  they  corned  to  sacred 
songs  and  national  airs,  issuing  also  four  more  numbers  of 
Irish  melodies  before  1834.  Moore  entered  into  this  work 
with  his  best  and  most  practised  powers  and  with  all  his 
heart.  From  his  boyhood  he  had  been  in  training  for  it. 
The  most  characteristic  moods  of  inrii  feeling,  grave  and 
igay,  plaintive  and  stirring,  were  embodied  in  diose  cdrs, 
and  their  variety  toUdied  the  whole  range  of  Moore's  sensi- 
tive ftpiril,  carrying  him  far  beyond  the  shallows  of  his 
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spurious  AxiAcreontic  sentiment^  nambj-pambj  when  not 
prurient ;  he  wrote  with  full  inspiratioD,  unrewrred  lix^ 
cerity,  and  thoroughly  roused  faculty.  Eiyoroed  from  the 
musicy  many  of  them  are  insipid  enough,  but  they  were 
never  meant  to  be  diTorced  from  the  music ;  the  musie 
was  meant,  aji  Coleridge  felt  when  he  heard  them  sung  by 
the  poet  himself,  to  twine  round  them  and  orertop  uiem 
like  the  honeysuckle.  Moore  accomplished  this  with 
exquisite  art.  His  most  conspicuous  failures  may  be 
traced  to  his  habit  of  taking  as  his  starting-point  not  an 
emotional  incident  but  some  unmenageable  intellectual  con- 
ceit. Hence  arose  intellectual  discords^  incongruous  and 
imperfectly  harmonised  fancies,  which  even  the  musio  can 
hardly  gloss  oyer. 

The  regent's  desertion  of  the  Whigs  in  1812  out  them 
off  from  all  hope  of  office  for  many  years  to  come^  and 
Moore  from  his  last  hope  of  a  snug  sinecure,  when  Lord 
Moira  also  was  practically  **  oblivioua  "  of  him.  There  was 
at  once  a  marked  increase  in  his  literary  fertility,  and  he 
broke  ground  in  a  new  field,  which  he  cnltiyated  with 
pre-eminent  success — political  squib-writing.  Moore  was 
incapable  of  anything  like  rancour,  but  he  felt  the  dis- 
appointment of  his  hopes  enough  to  quicken  his  fancy  and 
sharpen  the  edge  of  his  wit  The  prince  regent,  his  old 
friend  and  patron,  who  was  said  to  haye  be^^ed  all  Lord 
Moira's  appointments  for  personal  favourites,  was  his  first 
butt  The  prince's  defects  and  foibles,  his  fatness^  his 
huge  whiskers,  his  love  for  cutlets  and  curaooa,  for  aged 
mistresses  and  practical  jokes,  were  ridiculed  with  the 
lightest  of  clever  hands.  Moore  opened  fire  in  the  Mcrmng 
ChronicU,  and  crowned  his  success  next  year  (1813)  witi^ 
a  thin  volume  of  "  Literoepted  Letters,"  The  Twopmm^  Fed 
Bag,  A  very  little  knowledge  of  the  gossip  of  the  time 
enables  us  to  understand  the  delight  with  which  Moore's 
sallies  were  received  In  the  year  which  witnessed  the 
imprisonment  of  Leigh  Hunt  for  more  outspoken  attacks 
on  the  regent  Moore  received  eveiy  encouragement  to 
work  the  new  vein.  He  was  at  one  time  iu  receipt  of 
a  regular  salaiy  from  the  Timet ;  and  his  little  volumes 
of  squibs  published  at  intervals, — The  Fvdge  FqmMji 
w  Paris,  ISIS;  The  Journal  of  a  Member  qf  the  Poeocmrante 
Society,  1820;  Fablet  for  the  ffoly  Aaiance,  1828;  Odee 
OM  Caak,  Com,  Catholicg,  and  other  Mattert,  1828;  The 
Fwdgee  ui  Bnglamd,  1835 — went  through  many  editions. 
The  prose  Memoire  of  Captain  Boek  (1824)  may  be  added 
tolhelist.  Moore's  only  failure  was  2V>MCri56'fjr«aiorMi< 
to  Concrete  (1819),  for  which  he  had  made  an  elaborate 
study  of  thieves'  slang.  It  was  of  course  on  the  side  of 
the  Whigs  that  Moore  employed  his  pen,  and  his  favourite 
topics  were  the  system  of  repression  in  Ireland  and  the 
disabilities  of  the  Catholics.  He  made  rather  too  serious 
a  claim  for  his  pasquinades  when  he  spoke  of  **  laying  the 
lash  on  the  back  of  the  bigot  and  the  oppressor."  It  was 
not  exactly  a  lash  or  a  scourge  that  he  inelded.  It  was 
in  happy,  airily  malicious  ridi^e  of  penonal  foibles  that 
lua  strength  ky ;  he  pricked  and  teased  his  victims  with 
aluap  and  tiny  arrows.  But,  light  as  his  hand  was,  he  was 
fairly  entitled  to  the  enthusiastic  gratitude  of  his  conntiy- 
men  for  his  share  in  effecting  Catholic  emancipation. 

n&e  disappointment  of  1812,  which  started  Moore  on 
lua  career  as  a  squib-writer,  nerved  him  also  to  a  more 
■osteined  effort  in  serious  verse  than  he  had  before  at- 
tempted. Lalla  Bookh  would  never  have  bsen  written 
if  the  author's  necessities  had  not  compelled  him  to  work. 
To  keep  himself  at  the  oar,  he  contracted  with  the  Long- 
mana  to  supply  a  metrical  romance  on  an  Eastern  subject, 
which  should  contain  at  least  as  many  lines  as  Scotf  s. 
JUhAy,  and  for  which  the  publishers  bound  themselves  to 
pej  three  thousand  guineas  on  delivery.  The- poem  was 
not  published  till  lUv  1817«    ^oore,  aawaa  his  habit,, 


made  most  laborious  preparation,  reading  himself  slowly 
into  ^uniliarity  with  Eastern  scenery  and  manners.  He 
retired  to  a  cottage  in  Derbyshire,  near  Lord  Moira's  library 
at  Donington  Bikrk,  that  he  might  work  uninterruptedly, 
safe  from  the  distractions  of  London  society;  and  there, 
"amid  the  snows  of  a  Derbyshire  winter  "  as  he  put  it^ 
lie  patientiy  elaborated  his  volnptnoiis  pictures  of  fiower- 
scented  vsJleys,  gorgeous  gardens,  tents,  and  palaces, 
and  houris  of  ravishmg  beauty.  The  confidence  of  the 
publishera  was  fully  justified.  Moore's  contemporaries 
were  daailed  and  enchanted  with  LaUa  Sookk.  It  was 
indeed  a  wonderful  tour  dejoree.  There  was  not  a  single 
image  or  allusion  in  it  that  an  ordinary  TCngliahmim  could 
understand  without  a  footnote.  High  testimonies  were  b(»ne 
to  the  correctness  of  the  local  colouring^  and  the  usual  stories 
were  drcnlated  of  Oriental  natives  who  would  not  believe 
that  Moore  had  never  travelled  in  the  East  Moore  was 
less  succQssful  in  realising  Oriental  character  than  he  was 
in  details  of  dress  and  vegetation.  His  fire-worshipper 
ii  an  Irish  patriot  betrayed  by  an  informer^  his  Zelioa  a 
piously  nurtured  Catholic  maiden  brooding  over  unpardoned 
sin,  his  Mokanna  «  melodramatic  stage  monster, — ^though 
they  are  so  thickly  covered  with  Oriental  trappings  that 
their  identity  is  considerably  disguised.  Of  the  four  tales 
put  into  the  mouth  of  Feramorc,  the  '*  Veiled  Prophet "  was 
the  least  suited  to  Moore's  Turk^-carpet  treatment  We 
can  understand  the  enthusiaBm  with  which  Moore's  Orien> 
taliam  was  received  as  "the  best  that  we  have  had  yet," 
and  we  can  honour  the  honest  labour  with  which  he 
achieved  this  success ;  but  such  artificial  finery,  as  the  poet 
himself  had  the  sense  to  suspect^  could  have  only  a  temporary 
reputation.  He  deliberately  sacrificed  the  higher  qualities 
of  poetry  for  accuracy  of  costume  and  soft  me!xly  of 
rhyme  ud  rhythm,  tad  lie  Ju^  his  reward..  His  next 
Orientalian^  the  Lovee  <ff  the  AngeU,  published  in  1822, 
was  hardly  less  popular  than  XaOaJSooUL  He  artificiality 
of  the  manufacture  was  shown  hj  the  ease  with  which, 
after  a  few  editions,  he  changed  his  angeb  from  Jews  into 
Tni^  to  evade  a  charge  of  impiety  which  was  suoposed 
to  impede  the  sale  of  the  work.  Immediatel;'  after  the 
completion  6L  LaOa  Bookh  Moore  chan^  his  residence 
to  Sloperton  Cottage  in  Wiltshire^  to  be  near  Lord 
Lansdowne  and  the  library  at  Bowood,  his  next  literary 
prcgect  being  a  life  of  Sheridan.  His  .pbms  were  inter- 
rupted by  the  consequences  of  the  rascahty  of  his  deputy 
at  Bennuda»  which  has  been  already  mentioned.  To 
avoid  arrest  for  the  sum  embesiled,  Moore  retired  to  tho 
Continent^  and  fixed  his  residence  at  Puis.  He  could  not 
return  till  November  1822,  when  the  aihir  was  com- 
promised. His  friends  lamented  that  the  attractions  of 
Hois  ocei^ied  so  mudi  of  his  time,  but,  thougji  his  diaiy 
contains  almost  daily  records  of  visits  to  opens;  f  dtes^ 
and  fadnonable  entertainments,  it  shows  also  t|iat  ho 
was  busier  thui^he  seemed.  He  wrote  a  goodly  number 
of  squibs  during  his  eiile,  besides  composing  the  Loeee  oj 
tike  Angde  and  aocumulating  materials  for  his  'prose  tals 
of  the  Bpiemrean — a  fair  amount  of  production  consider- 
ing his  slow  and  paiustaking  habits  of  composition.  His 
alertness  of  mind,  self-possession,  and  steadiness  of  puzpoee 
enabled  hinUo  work  as  few  men  couldJn  the  midst  of  diver- 
sions and  distractions;  and,  although  he  himself  took  a 
brilliant  pari  in  conversation,  we  can  eee^  from  a  vmoeA- 
son  of  his  diary  with  his  puhlished  writings,  that  he  kept 
hii  ean  open  for  tects  and  witticisma  which  he  afterwards 
made  his  own.  The  darling  of  the  drawing-room  was  as 
much  bee  as  butterfly.  On  his  return  to  En^^and  he 
resumed  work  steadily  at  his  memoin  of  Sheridan,  writing 
C(9)fcmJ8odfcj»a>ii«fevf*bytheway.  T^\Shmdan 
triunmhantly  despatched  in  the  autumn  of  1826,  Moore's 
nertimportant  work  was  the^J^  V  Byrom^    Hie  first 


808 


M  O  0--M  0  O 


▼olnme  of  this  wm  pnUlahed  early  b  1880,  mi  the  leoond 
wfts  ready  by  the  end  of  the  lame  year.  In  1831  he  com- 
pleted  a  memoir  of  Lord  Edward  Fit^rald,  foe  which  he 
had  been  ^collecting  materials  for  aome  time.  Moore's 
biographies  call  for  no  comment,  except  that  they  were 
faithfid  and  conscientious  pieces  of  work.  He  spent 
much  industry  in  the  collection  of  characteristic  anecdotes, 
for  which  his  position  in  society  gave  him  exceptional 
opportunity.  His  connexion  with  the  burning  of  Byron's 
autobiography  is  too  complicated  a  question  to  be  dis- 
cussed here.  His  own  version  of  the  drcumstanoes  is 
given  in  his  diary  for  May  1824. 

It  was  a  misf orttme  for  the  comfort  of  the  last  f.wenty 
years  of  Moore's  life  that  he  allowed  himself  to  be  drawn 
into  a  project  for  writing  the  "History  of  Ireland"  in 
Lardner^t  Cyclopadia,  Scott  and  Mackintosh  scribbled 
off  the  companion  volumes  on  Scotland  and  England  with 
very  little  trouble,  but  Moore  had  neither  their  historical 
training  nor  their  despatch  in  writing.  Laborious  con- 
scientioasness  and  indecision  are  a  fatal  combination  for 
a  man  who  undertakes  a  new  kind  of  task  late  in  life. 
The  history  sat  like  a  nightmare  on  Moore  for  fifteen^ 
years,  and  after  all  was  left  unfinished  on  the  melancholy 
collapse  of  his  powers  in  1845.  From  the  time  that  he 
burdened  himself  with  it  Moore  did  very  little  else,  beyond, 
a  few  occasional  squibs  and  songs,  the  last  flashes  of  his 
genius,  and  the  Travea  of  an  Irish  Gentleman  in  Search  qf 
a  JReligionj  although  he  had  tempting  offers  of  more 
lucrative  and,  it  might  have  been  thought^  more  congenial 
work.  Moore's  character  had  a  deeper  manliness  and 
sincerity  than  he  often  gets  credit  for ;  and  his  tenacious 
persistence  in  this  his  last  task  was  probably  due  to  an 
honourable  ambition  to  connect  himself  as  a  benefactor 
with  the  history  of  his  country,  by  .opening  the  eyes  of 
the  English  people  to  the  miegovemment  of  Ireland.  It 
was  a  mi^udjg;ment  altogether ;  the  light  irony  of  CapUxin 
Rock  waji  much  more  effective  than  the  minute  carefully- 
weighed  details  of  the  history.  Moore's  last  years  were 
harassed  by  the  weakness  and  misconduct  of  his  sons,  and 
by  pecuniary  embarrassments.  An  annual  pension  of 
£300  was  conferred  upon  him  in  1888,  and  he  had  always 
received  large  sums  for  his  work ;  but,  while  waiting  for 
the  sinecure  which  never  came^  he  had  contracted  an 
unfortunate  habit  of  drawing  upon  his  publishers  in 
advance.  After  the  death  of  hu  laJit  child  in  1845,  Moore 
became  a  total  wreck,  but  he  lingered  on  till  26th  February 
1852.  The  diary,  which  he  seems  to  have  kept  chiefly 
that  it  might  be  the  means  of  making  some  provision  for 
his  wife,  and  which  contains  ao  many  touching  expressions 
of  his  affection  for  her,  was  edited  by  Lord  John  Russell 
with  his  letters  and  a  fragment  of  antobiography  in  1853-' 
56.  The  charge  of  vanity  has  often  been  brought  against 
flus  diary  from  the  writer's  industry  in  recording  many  of 
the  compliments  paid  him  by  distinguished  personages  and 
public  assemblies.  It  is  only  vanity  that  is  annoyed  by 
the  display  of  vanity  in  others.  (w.  ic) 

MOOR-HEN,^  the  name  by  which  a  bird,  often  caUed 
Water-hen  and  sometimes  Qallinule^  is  most  commonly 
known  in  England.  An  earlier  name  was  Moat-hen,  which 
was  appropriate  in  the  days  when  a  moat  was  the  ordinary 
ac^unct  of  most  considerable  houses  in  the  country.  It  is 
the  GaUinida  chhropui  of  omithologiBts,  and  almost  too 
well  known  to  need  description.  About  the  siie  of  a  small 
Bantam-hen,  but  with  the  body  much  compressed  (as  is 
usual  with  members  of  the  Family  Battidm,  to  which  it 
belongs),  its  plumage  above  is  of  a  deep  oUve-brown,  so 
dark  as  to  appear  black  at  a  short  distance^  and  beneath 


1  Not  to  b«  eonfoaadid  vlth  "  Moor-oook  "  or  •'  Moor-fowl.''  asniM 
kmittlj  in  ^menX  «m  for  the  Bod  QfooM  (vol  zL  281). 


iron-grey,  reUeved  by  aome  white  stripes  oa  the  flaok^ 
with  the  lower  tail-ooverts  of  pure  white^ — these  last  being 
very  conspicuous  as  the  bird  swims.  A  scarlet  frontlet^ 
especially  bright  in  the  spring  of  the  year,  and  a  red  garter 
on  the  tibia  of  the  male  render  him  very  showy.  Though 
often  frequenting  the  neighbourhcvl  of  man,  the  Moor- 
hen seems  unable  to  overcome  the  inherent  stealthy  habita 
of  the  JRallidm,  and  hastens  to  hide  itself  on  the  least 
alarm;  but  under  exceptional  circumstances  it  may  be 
induced  to  feed,  yet  always  suspiciously,  with  tame  ducks 
and  poultry.  It  appears  to  take  wing  with  difficulty,  and 
may  be  often  caught  by  an  active  dog ;  but,  in  reality,  it 
is  capable  of  sustained  flight,  its  longer  excursions  being 
chiefly  performed  by  night,  when  the  peculiar  call-note  it- 
utters  is  frequently  heard  as  the  bird,  itself  invisible  in 
the  darkness,  passes  overhead.  The  nest  is  a  mass  of 
flags,  reeds,  or  other  aquatic  plants,  often  arranged  with 
much  neatness,  almost  always  near  the  water's  edge,  where  a 
clump  of  rushes  is  generally  chosen ;  but  should  a  xnill-dam, 
sluice-gate,  or  boat-house  afford  a  favourable  site^  advan- 
tage will  be  taken  of  it,  and  not  unfrequently  the  boug^ 
of  a  tree  at  some  height  from  the  ground  will  furnish  the 
place  for  a  cradle.  The  eggs,  from  seven  to  eleven  in  number, 
resemble  those  of  the  Coot  (vol  vi  p.  341),  but  are  smaller, 
lighter,  and  brighter  in  colour,  with  spots  or  blotches  of 
reddish-brown.  In  winter,  when  the  inland  waters  are 
frozen,  the  migority  of  Moor-hens  betake  themselvea  to 
the  tidal  rivers,  and  many  must  leave  the  country  entirely, 
though  a  few  seem  always  able  to  maintain  their  existence 
however  hard  be  the  frost.  The  common  Moor-hen  is 
extensively  spread  throughout  the  Old  World,  being  found 
also  at  the  Cape  of  Good  Hope,  in  India,  and  in  Japan.  In 
America  it  is  represented  by  a  very  closely-allied  form,  G. 
gaieata^  so  called  from  its  rather  larger  frontal  helm,  and  in 
Australia  by  another,  G.  tenebroea,  which  generally  wants 
the  white  flank-markings.  Both  closely  resemble  G,  chlor- 
opu9  in  general  habits,  as  does  also  the  G,  pyrrhorrhoa  of 
Madagascar,  which  has  the  lower  tail-coverts  buff  instead  of 
whiter  Celebes  and  Amboyna  possess  a  smaller  cognate 
speciee,  G.  hmmatoput,  with  red  legs ;  tropical  Africa  has 
the  smallest  of  all,  G,  angvlata ;  and  some  more  that  have 
been  recognized  as  distinct  are  also  found  in  other  more 
or  less  isolated  localities.  One  of  the  most  remarkable  <rf 
these  is  the  G,  netioiis  of  Tristan  da  Cunha,'  which  has 
wholly  lost  the  power  of  flight  concomitantly  with  the 
shortening  of  its  wings  and  a  considerable  modification  of 
it^extemal  apparatus,  as  well  as  a  strengthening  of  its  pelvie 
girdle  and  legs.*  A  more  extreme  development  in  this 
direction  appears  to  be  exhibited  by  the  singiUar  HcJbroptiU 
wallaeii  of  Jiklo,^  and  to  some  extent  by  the  FareudUoMUi 
paciJUui  of  Samoa,*  but  at  present  littie  is  known  of  either. 
Of  other  forms,  such  as  the  common  GaUimUa  (Brythra) 
phamieura,  and  Gallirex  crisiaia  of  India,  as  well  as  the 
South-American  species  classed  in  the  genua  Porphyriope, 
there  is  not  room  to  speak ;  but  mention  should  be  made 
of  the  remarkable  Australian  genus  Tribonyx^  containing 
three  species,*  which  seem  to  be  more  terrestrial  than 
aquatic  in  iheb  haunts  and  habits. 

Allied  to  all  these  is  the  genus  Porphyria,  including  the 
bird  so  named  by  classical  writers,  and  perhaps  a  dosen 
other  species  often  called  Sultanas  and  Purple  Water* 
hens,  for  they  all  have  a  plumage  qf  deep  blue, — some 
becoming  violet,  green,  or  black  in  parts,  but  preserving 
the  white  lower  tail-ooverts,  so  generally  characteristic 

*  Proe.  looL  Soeitiy,  1861,  p.  200,  pL  zxz. 

'  ▲  aomewhat  intermedlato  form  seems  to  be  presented  bj  the 
Moor-ben  of  tbe  island  of  St  Denis,  to  tbe  nortb  of  Mids^siwar  {Free 
Z06L  Society,  1867,  p.  1088),  hitberto  uiidewaibed. 

^  Of.  eit,,  I860,  p.  365,  pL  ckxiL 

■  qp.  eU,,  1871,  p.  25,  pL  IL  ^<^  t 

•  Ann.  Net  Hi^.  ser.  8.  «  p.  IJW^y  V^OOglC 
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of  the  group ;  and  t)ieir  beauty  ia  enhanced  hj  their  acarlet  ^ 
bill  and  legs.  Two,  P,  aUeni  of  the  Ethiopian  Region  and 
the  South- American  P.  parva,  are  of  small  size.  Of  the 
larger  species,  P.  cxnileus  is  the  "  Porphyrio  "  of  the  an- 
cients, and  inhabits  certain  localities  on  both  sides  of  the 
Mediterranean,  while  the  rest  are  widely  dispersed  within 
the  tropics,  and  even  beyond  them,  as  in  Australia  and 
New  Z^land.  But  this  last  country  has  produced  a  mor^ 
,  exaggerated  form,  Jfotomit,  which  has  an  interesting  and 
'  perhaps  unique  history.  First  described  from  a  fossil  skull 
by  Prof.  Owen,^  and  then  thought  to  be  extinct,  an  example 
was  soon  after  taken  alive,'  the  skin  of  which  (with  that- 
of  another  procured  like  the  first  by  Mr  Walter  Mantell) 
may  be  seen  in  the  British  Museum.  Other  fossil  remains 
were  from  time  to  time  noted  by  Prof.  Owen  *;  but  it  began 
to  be  feared  that  the  bird  had  ceased  to  exi^t,^  until  a  third 
example  was  taken  about  the  year  1879,  the  skin  and  most 
of  the  bones  of  which,  after  undergoing  examination  in 
New  Zealand  by  Dr  Buller  and  Prof.  T.  J.  Parker,*  found 
their  way  to  the  museum  of  Dresden,  where  Dr  A.  B.  Meyer 
diacoTered  the  recent  remains  to  be  specifically  distinct 
from  the  fossil,  and  while  keeping  for  the  latter  the  name 
IT.  manUlU  gives  the  former  that  of  If.  hochHetteri,  What 
seems  to  have  been  a  third  species  of  Notomia  formerly 
inhabited  Lord  Howe's  Island,  but  is  now  extinct  (see 
BoLDS,  voL  iii.  p.  732,  note).  Whether  the  genus  Aptamit, 
of  which  Prof.  Owen  has  described  the  remains  from  New 
Zealand,  was  most  nearly  allied  to  Notomia  and  Porphyrio 
cannot  herpi  be  decided.  Prof.  T.  J.  Parker  {loc.  cii.)  con- 
siders it  a  ** development  by  degeneration  of  an  ocydromine 
type  "  (see  Ocydrome).  (a.  n.) 

MOOSE.     See  Deer,  vol.  vii.  p.  24. 

MORADABAD.     See  Mubadabad. 

MORAL  PHILOSOPHY.    See  Erara,  vol.  viii.  p.  574. 

MORATIN,  Leandeo  Feriyandez  de  (1760-1828), 
Spanish  dramatist  and  poet,  was  the  son  of  N.  F.  Moratin 
mentioned  below,  and  was  bom  at  Madrid  on  10th  March 
1760.  His  poetical  and  artistic  tastes  were  early  deve- 
loped, but  his  father,  keenly  alive  to  the  difficulties  of  the 
literary  calling,,  caused  him  to  be  apprenticed  to  a  jeweller. 
At  the  age  of  eighteen  Moratin  surprised  his  fnends  by 
winning  ^e  second  prize  of  the  Academy  for  a  heroic  poem 
on  the  conquest  of  Granada,  and  two  years  afterwards  he 
attracted  still  more  general  attention  by  a  similar  success 
of  his  Leccion  Poettca,  a  satire  upon  the  popular  poets  of 
the  day.  Through  Jovellanos  he  was  now  appointed  secre- 
tary to  Cabarrus  on  his  special  mission  to  France  in  1787, 
and  during  his  stay  there  he  diligently  improved  his  oppor- 
tunities of  becoming  acquainted  with  the  contemporary 
French  drama,  and  of  cultivating  the  acquaintance  of  men 
of  letters.  Of  the  literary  friendships  he  then  formed  the 
most  important  was  that  with  Goldoni ;  indeed,  Moratin 
is  much  more  correctly  styled  "  the  Spanish  Goldoni "  than 
"  the  Spanish  Moli^re."  On  his  return  to  Spain  Florida 
Blanca  presented  him  to  a  sinecure  benefice  in  the  diocese 
ofBurgoe;  and  in  1790  his  first  play,  £1  Vi^'o  y  la 
^wki  (The  Old  Husband  and  the  Young  Wife),  a  highly 
finished  but  somewhat  dreary  verse  comedy  in  three  acts, 
written  in  1786,  but  delayed  by  objections  of  the  actors. 


*  Ptoc.  Zool.  Society,  1848,  p.  7  ;   Trans.,  iii.  p.  336,  pi.  Ivi. 

«  Proc,  1850, -pp.  209-214,  pL  xxi.  ;  Tratw.,  iv.  pp.  69-74,  pi. 
xxy. 

*  Thna  the  Icg-bonea  and  what  appeared  to  be  the  tteranm  wwe 
deiwribed  and  figured  by  him  (7Vun«.,  iv.  pp. '12,  17,  pie.  ii.  ir.), 
and  the  pelvie  and  another  femur  (vii.  pp.  369,  373,  lUs.  xUL  xliiL); 
bat  the  aupposed  sternum  subeequently  proved  not  to  be  that  of 
NotomU,  and  ProfesRor  Owen's  attention  being  called  to  the  fact  he 
rectified  the  error  {Pmc.,  1882,  p.  689)  which  he  had  prerioualy 
been  "inclined  to  believe "  {Trans.,  viii.  p.  120)  he  had  made. 

*  Notwithstanding  the'  evidence,  which  it  must  be  allowed  pre- 
sented some  incongruities,  offered  by  ^Tr  Miulcay  {Ibis,  1867,  p.  144). 

*  Trails,  N.  ZsaL  lHsL,,xiv.  pp.  238-253* 


was  at  length  produced  at  the  Teatro  del  Principe.     Its 
success  was  only  moderate.    £1  Cafi  o^  La  Comedia  Ifueva, 
on  the  other  hand,  given  at  the  same  theatre  two  years 
afterwards,  at  once  became  deservedly  popular,  and  had 
considerable  influence  in  modifying  the  public  taste.    It 
is  a  short  prose  comedy  in  two  acts,  avowedly  intended 
to  expose  the  follies  and  absurdities  of  the  contemporary 
dramatists — the  school  of  Lope  de  Vega  run  to  seed — who 
commanded  the  support  of  the  masses ;  and  it  is  still  read 
with  pleasure  for  the  simple  ingenuity  of  its  plot,  the  live- 
liness of  its  dialogue,  and  the  easy  grace  of  its  style,  while 
to  the  student  of  literature  it  throws  much  useful  light  on 
the  contemporary  state  of  the  Spanish  drama,  and  on  the 
reforming  aims  of  the  author  and  his  party.     In  the  same 
year  (1792)  Florida  Blanca  was  disgraced,  but  Moratin 
at  once  found  another  patron  in  Qodoy,  who  provided  him 
with  a  pension  and  the  means  for  foreign  travel ;  he  accord- 
ingly passed  through  France  into  England,  where  he  began 
the  free  and  somewhat  incorrect  translation  of  Hamlet 
which  was  printed  in  1798,  but  which  has  never  been  per- 
formed.    From  England  he  passed  to  the  Low  Countries, 
Germany,  Switzerland,  and  Italy,  and  on  his  return  to  the 
Peninsula  in  1 796  he  received  a  lucrative  post  at  the  Foreign 
Office.    His  next  appearance  in  the  drama  did  not  take  place 
until  1803,  when  £1  Baron  was  first  publicly  exhibited  in 
its  present  form.     It  successfully  weathered  a  determined 
attempt  to  damn  it,  and  still  keeps  the  stage.     It  was 
followed  in   1804  by  La  Mogigaia  (The  Female  Hypo- 
crite), of  which  imperfect  manuscript  copies  had  begun 
to  circulate  aji  early  as  1791.     It  was  favourably  received, 
as  on  the  whole  it  deserved  to  be,  by  a  public  which  was 
now  at  one  with'  the  author  as  to  'Uie  canons  of  his  art,  and 
an  attempt  to  suppress  it  by  means  of  the  Inquisition  on 
alleged  religious  grounds  {La  Mogigaia  being  an  imitation, 
a  somewhat  feeble  one,  of  Moli&re's  Tariufe)  was  success- 
fully frustrated.     Moratin's  last  and  crowning  triumph  in 
the  department  of  original  comedy  was  achieved  in  1806,- 
when  £1  Si  de  las  NifUu  (A  Girl's  Yes)  was  performed 
night  after  night  to  crowded  houses,  ran  through  several 
Spanish  editions  in  a  year,  and  was  soon  translaxed  into 
several  foreign  languages.     In  1808,  on  the  fall  of  the 
Prince  of  the  Peace,  Moratin  found  it  necessary  to  leave 
Spain,  but  shortly  afterwards  he  returned  and  consented 
to  accept  the  office  of  royal  librarian  under  Joseph  Bo'ha- 
parte — a  false  step,  which,  as  the  event  proved,  permanently 
alienated  from  him  the  sympathies  of  his  country,  and 
compelled  him  to  spend  almost  all  the  rest  of  his  life  in 
exile.     In  1812  his  £scuela  de  lot  Maridot,  a  translation 
and  adaptation  to  the  more  dignified  and  stately  Spanish 
standard  of  Moli^re's  £cole  dee  Marie,  was  produced  at 
Madrid,  and  in  1814  ^/  Medico  a  Polos  (fromX«  Medecin 
MalgrS  Lui)  at  Barcelona.     From  1814  to  1828  Moratin- 
lived  in  France,  principally  at  Paris,  and  devoted  himself 
to  the  preparation  of  a  learned  work  on  the  history  of  the 
Spanish  drama  {Origenes  del  Teatro  £spanot),  which  unfor- 
tunately stops  short  of  the  period  of  Lope  de  Vega.     He 
died  at  Paris  on  21st  June  1828. 

An  edition  of  his  Obras  Dramatitos  y  Liricas  in  throe  vol*,  was 
published  at  Paris  in  1825.  Tlie  lyrical  works,  consisting  of  odes, 
sonneU,  and  ballads,  are  of  conij»ratively  little  interest ;  they 
reflect  the  influence  of  his  father  and  of  the  Itulian  ContL  The 
best  edition  of  the  Obras  is  that  published  by  the  Spanish  Academy 
of  History  in  four  vols,  at  »Iadrid  in  1830-1831  ;  see  also  vol.  iL 
otBiblioUca  de  Autorea  Espaholes  (1846). 

MORATIN,  Nicolas  Fernandez  de  (1737-1780), 
Spanish  poet,  was  descended  from  an  old  Biscayan  family, 
and  was  bom  at  Madrid  in  1737.  He  was  educated  at 
the  Jesuit  college  in  Calatayud,  and  afterwards  studied 
law  at  the  university  of  Valladolid.  He  then  receiv^  an 
appointment  in  the  service  of  Queen  Elizabeth,  the  widow 
of  Philip  v.,  which  enabled  him  to  see  much  of  the  society 
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of  leading  Btatesmen,  poets,  and  men  of  letters;  and 
ultimately  he  became  the  leading  spirit  of  the  club  of 
litezaiy  men  which  frequented  the  Fonda  de  San  Sebastian 
and  included  Ayala,  Oulahalso,  Iriarte^  Oonti,  and  others. 
In  1772  he  left  the  court,  and  was  called  to  the  bar ;  four 
years  afterwards  he  succeed  Ayala  in  the  chair  of  poetry 
in  the  Imperial  College.     He  died  on  11th  May  1780. 

Moratin  became  at  an  early  period  of  his  life  a  oonTert  to  the 
opinions  of  thoee  who  (each  as  Uontiano  and  others)  were  attempt- 
ing to  drive  the  natire  romantic  drama  from  the  Spanish  stage,  and 
his  first  literary  efforts  were  devoted  to  the  cause  of  theatrical 
reform.  In  1762  he  jmblished  three  smsll  pamphlets  entitled 
DeaenjgaHo  al  Teairo  ApaHol  (The  Truth  told  about  the  Spanish 
Stage),  in  which  he  sererely  criticized  the  old  drama  generally,  and 
particularly  the  still  flourishing  "  auto  sacramental.^  They  were 
BO  far  successful  that  the  exhibition  of  ''antes  saeramentales "  was 
prohibited  by  royal  edict  three  yesis  afterwards  (June  1705).  In 
1762  he  also  published  a  play  entitled  La  Petimslra  (the  Petite- 
Mattresse,  or  Female  Fribble),  the  earliest  original  Spanish  comedy 
formed  STOwedly  on  French  models.  It  was  preceded  by  a  disserta- 
tion in  which  Lope  de  Yega  and  Calderon  are  Tery  unfaTourably 
criticised.  Neither  the  Petinuira,  however,  nor  the  Lticrecia,  an 
original  trsgedy  still  more  strictly  in  accordance  with  the  eouTentions 
of  the  French  stage,  ever  obtained  the  honour  of  a  public  repre- 
sentation. Two  subsequent  trsgedies,  S^rmetinda  (1770)  and 
Oaanan  el  Bueno  (1777),  were  exhibited  with  partial  success.  In 
1764  Moratin  published  a  collection  of  short  pieces,  chiefly  lyrical, 
nnder  the  titie  of  SI  Poeta,  and  in  1766  a  short  didactio  poem  on 
the  chsse  {Diana  o  ArU  dt  la  Oaaa),  His  "epic  canto ^  on  the 
destruction  of  his  ships  by  Cortes  {Lai  Navet  eU  CcrUa  D«druida»\ 
written,  but  without  success,  for  a  prize  offered  by  the  Academy  in 
1777,  was  not  published  until  after  his  death  (1785).  It  is  jnstiy 
characterued  by  Ticknor  as  "  the  noblest  poem  of  its  class  produced 
in  Spain  durinff  the  18th  century ; "  it  must  be  remembered,  how- 
eTer,  that  the  historical  epic  in  Spain  is  chiefly  remarkable  for  its 
mass.  A  Tolume  of  Obraa  Pommat,  with  a  life,  was  publiihed 
at  Barcelona  in  1821,  and  reprinted  at  London  in  1826.  See  also 
BiblioUca  de  Autorea  JbmafloUe,  toL  iL  (1846). 

MORAVIA  (in  German  Mahbsn),  a  margrayiate  and 
erownland  in  the  Cisleithan  part  of  the  Austrian-Hungarian 
empire,  lies  between  15*  5'  and  18*  45'  E.  long.,  and  48* 
50'  and  50*  10'  N.  lat.  Its  superficial  extent  is  about 
8580  square  miles.  Physically  Morayia  may  be  described 
as  a  mountainous  plateau  sloping  from  north  to  south,  and 
bordered  on  three  sides  by  mountain  ranges  of  considerable 
elevation.  On' the  north  it  is  separated  from  Austrian  and 
Ftussian  Silesia  by  the  Sudetes,  which  attain  a  height  of 
4775  feet  in  the  Altrater  or  Schneebeig,  and  sink  gradually 
towards  the  west,  where  the  valley  of  the  Oder  forms  a  break 
between  the  German  mountains  and  the  Carpathians.  The 
latter  are  the  dividing  range  between  Moravia  and  Hungary, 
having  here  an  average  height  of  3000  to  4000  fdet  On 
the  west  are  the  so-called  Bohemian-Moravian  mountains, 
forming  the  elevated  east  margin  of  Bohemia  and  descend- 
ing in  terraces,  but  without  dearly-defined  ridges,  to  the 
river  March.  Branches  of  these  different  ranges  intersect 
the  whole  country,  making  the  surface  very  irregular, 
except  towards  the  south,  where  it  consists  of  fertile  and 
extensive  plains.  Owing  to  this  configuration  of  the  soil 
the  climate  varies  more  than  might  be  expected  in  so  small 
an  area,  so  that^  while  the  vine  and  maize  are  cultivated 
Buccessfnlly  in  the  southern  plains,  the  weather  in  the 
mountainous  districts  is  somewhat  rigorous.  The  mean 
average  temperature  at  Briinn  is  48*  Fahr.  The.  harvest 
amid  the  mountains  is  often  four  or  five  weeks  later  than 
that  in  the  south.  Ahnost  the  whole  of  Moravia  belorgs 
to  the  basin  of  the  March  or  Morava,  frcon  whidi  it  derives 
its  name,  and  which,  after  traversing  the  entire  length  of 
the  country  in  a  course  of  140  miles  and  receiving 
numerous  tributaries  (Thaya,  Hanna,  kc\  enters  the  Dan- 
ube at  Pressburg,  The  Oder  rises  among  the  mountains 
in  the  north-east  of  Moravia,  but  soon  turns  to  the  north 
and  quits  the  country.  With  the  exception  of  a  stretch  of 
the  March  none  of  the  rivers  are  navigable.  Moravia  is 
destitute  of  lakes,  but  .contains  numerous  large  ponds. 
There  are  also  several  mineral  springk 


Nearly  97  per  cent,  of  the  soil  of  Moravia  is  productive, 
arable  land  occupjring  53,  gardens  and  meadows  8 '5, 
pasturage  9,  and  forests  2e-per  cent,  of  the  total  It  is 
one  of  the  chief  corn-growing  regions  of  the  Austrian  em|nre, 
and  also  produces  excellent  hemp,  flax,  potatoes,  vegetables, 
and  fruit  The  following  table  shows  the  amount  of  the 
chief  crops  in  1881 : — 


Wheat 
Rve  . 
Barley 
Oats  . 
Maize 
Potatoes 


454,480  qrs.  Leguminous  crops       27,850  cwt. 

1,242,480   „  Beet  (for  sugar)    11,538,840    „ 

981,190    „  Flax    ....  47,100    „ 

1,497,450   „  Hemp.     .     .     .  6,260    „ 

•    48,100    „  Fruit    ....     1,106,570    „ 

l,271,850ewt  Win 2,869,460  gall 


Large  quantities  of  hay  and  other  fodder,  besides  hops, 
clover-seed,  anise,  fennel,  <bc.,  are  also  raised.  The  forests 
on  the  slopes  of  the  Sudetes  produce  abundance  of  .excellent 
timber.  The  live-stock  of  Moravia  in  1880  consisted  of 
122,858  horses,  677,807  cattle,  158,852  sheep,  205,976 
swine,  and  116,880  goats.  The  breed  of  sheep  on  the 
Oarpathians  is  of  an  improved  quality,  and  the  horses  bred 
in  the  fertile  plain  of  the  Hanna  are  highly  esteemed. 
Geese  and  poultry  are  also  reared.  In  1860  Moravia  con- 
tained 83,440  beehives,  and  the  produce  of  wax  and  honey 
may  be  estimated  at  3500  to  4000  cwts. 

The  mineral  wealth  of  Moravia,  consisting  chiefly  of 
coal  and  iron,  is  very  considerable.  In  1881  the  produce 
included  392,625  tons  of  anthracite  coal,  50,665  tons  of 
lignite,  5700  tons  of  iron-ore,  1713  tons  of  graphite,  and 
smaller  quantities  of  alum,  potter's  clay,  and  roofing-elate. 
The  mines  give  employment  to  4500  persons^  and  the 
annual  value  of  the  raw  minerals  produced  is  about 
£370,000.  The  amount  of  raw  and  cast  iron  produced 
by  the  ironworks  and  foundries  in  1880  was  40,000  tons^ 
and  the  value  about  £320,000. 

In  point  of  industry  Moravia  belongs  to  the  foremost 
provinces  of  the  empire.  The  principal  manufactures' 
are  woolleii,  cotton,  linen,  and  cast-iron  goods,  beet-sugar, 
leather,  and  brandy.  Its  woollen  cloths  and  flannels,  the 
manufacture  of  which  centres  in  Briinn,  have  long  been 
celebrated.  The  linen  manufacture  is  decreasing  in  im- 
portance as  cotton  manufactures  develop.  The  quantity 
of  sugfetf  made  from  beetroot  is  steadily  increasing;  in 
1880  about  600,000  cwts.  of  sugar  were  produced  in  fifty- 
seven  factories.  About  10  per  cent,  of  the  total  value  of  the 
manufactures  of  Austria,  representing  an  annual  amount  of 
£13,000,000  to'£l  5,000,000,  falls  to  the  share  of  Monvia. 
The  trade  of  Moravia  consists  mainly  in  the  exchange  of 
the  various  raw  and  manufactured  materials  above  men- 
tioned for  colonial  produce,  salt^  and  raw  manufacturing 
material  The  lack  of  navigable  rivers  or  canals  is  com- 
pensated by  good  roads  and  an  extensive  railway  systeDLt 
The  most  important  commercial  towns  are  BrQnn  for  manu- 
factures and  Olmutz  for  live-stoek. 

In  educational  matters  Moravia  compares  favourably 
with  most  of  the  Austrian  states.  It  cgntains  10  gymnasia^ 
10  real-gymnasia,  13  real-schools,  numerous  schools  for 
special  purposes,  and  nearly  2000  lower  schools.  The  old 
university  of  Briinn  is  now  represented  by  a  technical 
academy  and  a  theological  seminaiy.  Of  children  of  school- 
going  age  79  per  cent  attend  school  regularly  In  1870 
about  46  per  cent,  of  the  Moravian  recruits  could  write 
their  names,  as  compared  with  the  extremes  of  83}  per 
cent,  in  Lower  Austria  and  1^  per  cent  in  Dalmatia. 
Fully  95  p^  cent  of  the  inhabitants  are  Roman  Oatholics 
under  the  ecclesiastical  jurisdiction  of  the  archbiBhop  of 
Ohnilts  and  the  bishop  of  Briinn,  while  about  2  per  cent 
are  Jews,  and  3  per  cent.  Protestants. 

Moravia  sends  36  members  to  the  Austrian  reichsfcag. 
9  of  these  repfesenting  the  landed  proprietors,  16  the 
towns  and  chambers  of  commerce^  and  11  the  peasantiy* 
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Frovincial  affairs  are  managed  by  tlio  lanJtag,  consi-nting 
of  tho  Bonian  Catholic  archbishop  and  bL'«hop,  30  repre- 
BentatiTcs  of  the  lamleil  gentry,  37  representatives  of  the 
towns  and  chambers  of  commerce,  and  31  representatives 
of  4he  country  districts.  There  are  six  courts  of  justice 
of  the  first  instance  in  Moravia,  and  one  of  the  second 
instance  (at  Briinn),  whence  appeal  lies  to  the  supreme 
court  at  Vienna.  For  military  and  judicial  Jmlrposes 
Moravia  is  united  with  Austrian  Silesia. 

Moravia  belongs  to  the  group,  of  old  Slavonic  states 
which  have  preserved  their  nationality  while  losing  their 
political  independence.  Upwards  of  70  per  cent  of  the 
inhabitants  are  Slavs;  who  are  flirircely  distinguishable 
from  their  Bohemian  neighbours.  The  differences  in 
dialect  between  the  two  countries  aVe  very  slight,  and  are 
being  gradually  lost  in  a  common  literary  language.  The 
name  of  Czech,  however,  is  usually  reserved  for  the 
Bohemians,  while  the  Slavs  of  Moravia  and* West  Hungary 
are  called  Moravians  and  Slovaks.  The  Czechs  have  lost 
sight  of  their  ancient  tribal  names,  but  the  Moravians  are 
still  divided  into,  numerous  secondary  groups  (Hovaks, 
Hanafci,  &c.)f  differing  slightly  in  costume  and  dialect. 
The  peasants  usually  wear  a  national  costume.  In  the 
south  of  Moravia  are  a  few  thousand  Croats,  still  preserving 
their  manners  and  language  after  three  centuries'  separation 
fpoin'  their  kinsmen  in  Croatia ;  and  in  the  north-east  are 
AiimeA>u8  Poles.  The  Germans  form  about  26  per  cent 
of  the  population,  and  are  found  mostly  in  the  tpwns  and 
in  the  border  districts.  The  Jews  are  the  bfst  educated 
of  the  inhabitants,  and  in  a  ^ew  small  toivns  form  a  full 
half  of  the  population.  Thei^  sympathies  generally  lie 
with  the  Germans.  In  1 880  the  population  was  2, 1 53, 407, 
showing  en  increase  of  136,133  since  1869.  Moravia  is 
one  of  tL'.i  most  densely-populated  parts  of  AustriapHungary, 
the  proportion  being  252  persons  per  square  mile.  About 
1 2  per  cent,  of  the  births  are  illegitimate.  The  chief  towns 
are  Briinn,  the  capital  and  industrial  centre  (82,660  inha- 
bitants), Olmiitz,  a  strong  fortress  defending  the  "  Moravian 
Gate"  (20,176  inhabitants),  Znaim,  and  IgUu. 

History.^ At  the  earliest  period  of  which  we  have  any  record 
Moravia  was  occui>icd  by  the  Boil,  tlio  Celtic  race  wkicli  has  per- 
pfttnatetl  it«  name  in  Bokenua.  Aftenranls  it  was  inhabited  by  th« 
Gcnuanic  QnaiU,  who  accompanied  the  Vandals  in  their  westwartl 
itiigrsttion  ;  and  they  were  n-placed  in  the  5th  centnry  by  the  Rugii 
and  HeruIL  *  The  latter  tribes  were  snccccdcd  about  the  year  550  a.d. 
by  the  LomlnnU,  and  these  in  their  turn  were  soon  forced  to  retire 
K'fore  an  oven\  lielniin^  invai^ion  of  Slavs,  who,  on  their  settlement 
there,  took  the  name  of  Moravians  (Gennan,  Mchrancn  or  Malum) 
frem  the  river  Morava.  These  new  colonists  became  tlic  ]K»mianent 
inhabitants  of  this  district,  and  in  spite  of  tho  hostility  of  tlio 
Avars  on  the  cast  foundcil  the  kingdom  of  Great  Moravia,  which 
was  considerably  more  extcwbivc  than  tho  province  now  bearing 
tho  name.  Tow'ards  the  end  of  the  8tli  centnry  tlicy  aided  Charlc- 
niapTio  in  putting;  an  end  to  the  Avar  kingdom,  and  were  rewarded 
by  ruceivitig  part  of  it,  correspondifig  to  North  Hungary,  as  a  fief 
of  thoGonnau  emperor,  whoso- supremacy  tlicy  also  acknowledged 
more  or  less^for  their  other  possessions.  After  the  death  of 
Cltarlema^ie  the  Moravian  princes  took  advantage  of  the  dissen- 
ti6ns  of  his  successors  to  enlarge  their  territories  and  assert  their 
independence,  and  Bastislaut  {circa  850)  oven  formed  an  alliance 
with  the  Bulgarians  and  the  Byzantine  emperor.  The  chief  result 
of  the  alliance  with  the  latter  was  tho  conversion  of  the  iloravians 
to  Christianity  by  two  Greek  monks,  Cyril  and  Metho<Uus,  des- 
TOtchod  from  Constantinople.  Rastislaus  finally  fell  into  the 
hands  of-  Louis  the  German,  who  blinded  him,  and  forced  him 
to  end  his  days  as  a  monk  ;  but  his  successor,  Snatopluk  (o6.  890), 
was  equally  vigorous,  and  extended  tho  kingdom  of  Great  Moravia 
to  the  Oder  on  the  west  an<l  the  Gran  on  the  east.  At  this  period 
thenj  seemed  a  strong  probability  of  tho  junction  of  the  north- 
western and  south-eastern  Slavs,  and  the  fonnation  of  a  great 
Slavonic  iwwer  to  the  east  of  the  German  omnire.  This  pros^iect, 
however,  was  disii]iateil  by  thu  invasions  of  the  Macn*ar  hordes' in 
the  10th  century,  the  brunt  of  which  was  boino  by  Moravia.  The 
invaders  were  encouraged  by  tho  Gonnan  monarclis  and  aided  by 
the  dissensions  and  niisiftatiap;ement  of  the  successors  of  Sua  topi  uk, 
and  ii^  a  short  tiuitf  comitletcly  suUlued  the  eastern  part  of  Great 
Moravia.    The  name  of  Moravia  was  henceforth  confined  to  th« 


district  to  which  it  bow  applieik  For.  tlkwit »  eeatury  the  i 
hion  of.this  marchland' waa  disputed  by  Httiigi»ry,  Polan«!l,  and 
Bohemia,  but.  in  1029  it  was  Dnall  v  incorporated  with  Bohemia, 
and  so  became  an  integral  part  of  the  German  empire.  Towards 
the  close  of  the  12th  centuiy  Moravia  was  raised  to  the  dignity  of 
a  margraviate,  but  >rith  tlie  proviso  tliat  it  should  be  held  as  a  fief 
of  the  crown/ of  Bohemia.  It  hencefiorth  shared  the  fortunes  of 
this  country,  and  was  usually  assigned  as  an  apcnage  to  younger 
menibors  of  the  Bohemian  royal  house.  In  1410  Jobet,  margrave 
of  Moravia,  was  made  emperor  of  Germany,  but  died  a  few  montlis 
after  his  election.  In  1526,  on  the  death  of  Louis  II.  of  Hungaiy, 
Moravia  came  with  the  re^t  of  that  prince's  possessions  into  the 


hands  of  the  Austrian  house.  During  the  Thirty  Years*  War  the 
deiwjmlation  of  Moravia  was  so  great  that  after  the  peace  of  West- 
phalia the  states-general  published  an  edict  givin?  every  man 
permission  to  take  two  wives,  in  order  to  "repeople  tue  country." 
^fter  the  Seven  Years'  War  Moravia  was  united  in  one  province 
with  the  remnant  of  Silesia,  hut  in  1849  it  was  made  a  separate 
and  independent  crownUnd.  The  most  noticeable  feature  of  recent 
Moravian  history  has  been  the  active  sympathy  of  its  inhabitants 
with  the  anti-Teutonic  home* rule  agitation  of  the  Bohemian  Czechs 
(see  BoBEMiA). 

^vMorlfiML-Dmltk.  MnKrtn*  allgtwielnt  GnchlckU  (Brttnn,  ISeO-Tf);  ITolny, 
Die  ifarlgra/Khnft  Unhrt»t  topngnjJiiKk,  $lnHstiidi,  uwd  kutoritrk  g*$chiMrrt 
(Drunn,  1835-40);  D  Elv»Pt,  Deifrayt  Mur  a€$ekUkU  dtr  NeugttlalUnf  yiAhrtiu 
im  17Un  Jakrkvndert  .(1867) ;  Trnmpler,  HeinalC-und*  tUr  itark  Mdh>4i 
(Vienna.  1877);  Statiatsche  JoA rbiieA«r  of  the  Imperial  SUtistical  ComniiMion 
(VlenaaX  (j.  p.  m.) 

MORAVIAN  BRETHREN,  The,  are  a  society  of  Chris- 
tians  whose  history  can  be  traced  back  to  the  year  1457 
and  their  origin  found  among  the  religious  movements  in 
Bohemia  which  followed  the  martyrdom  of  John  Huss  by 
the  council  of  Constance.  The  beginnings  of  the  Bohemian 
Brethren  (for  that  was  their  earlier  name)  are  .somewhat 
obscure.  The  "followers  of  Huss  broke  up  into  two  factions^ 
one  of  which,  the  Calixtine-s  was  willing  to  acknowledge 
allegiance  to  Rome,  provided  the  "  compa^  "  of  the  council 
of  Basel  permitting  the  Lord's  Supper  iuh  utraque  sjytcit 
vrere  maintained,  and  in  the  end  it  became  the  national 
church  of  Bohemia ;  the  other,  the  Taborites,  refused  ali 
terms  of  reconciliation,  and  appealed  to  arms.  Separate 
from  both  these  were  many  pious  people  who  were  content 
to  worship  Ood  in  simple  fashion,  in  quiet  meetings  for 
prayer  and  Scripture-reading,  like  the  GotUtfrtunde  of 
Germany,  ahd-who  called  them^lves  Brethren,  Bohemian 
historians  have  conclusively  shoA\-n  that  the  Brethren  repre- 
f>en|  the  religious  kernel  of  the  Hussite  movement,  and  do 
not  come  either  from  the  German  Waldenses  or  from  tho 
Taborites.  Before  1457  many  of  these  quiet  C9iristians 
were  knoiiim  as  the  Brethren  of  Chelcic,  and  were  tho 
followers  of  Peter  Chelcicky,  a  Bohemian,  whose  religious 
influence,  strongly  Puritan  in  its  character,  seemd  to  have 
been  inferior  only  to  that  of  Huss.  In  that  year  the  Calix- 
tine  leader,  Rokyzana,  wishing  to  protect  them;  i)ermitted 
hi»  nephew  Gregory  to  gather  them  together  at  Kunewald 
near  Senftenberg,  and  form  them  into  a  community.  This 
meeting  was  really  the  foundation  of  the  Brethren  or  Unitas 
Fratrum,  and  its  founder  Gregory  announced  that  he  and 
his  comiHinions  received  and  taught  the  rejection  of  oaths, 
of  the  military  profession,  of  all  official  rank,  titles,  and 
endoAvments,  and  of  a  hierarchy.  They  did  not  profess 
communism,  but  they  held  that  the  rich  should  give  of 
their  riches  to  the  poor,  and  that  all  Christians  should  live 
as  neai'ly  as  possible  in  the  fashion  of  the. apostolic  com- 
munity, at  Jerusalem.  At  the  synod  of  Lhota  near 
Reichenau,  in  14C7,  they  constituted  themselves  into  a 
church  separate  from  the  Caliztine  or  national  church  of 
Bohemia.  They  appointed  ministers  of  their  own  election 
and  with  the  guidance  of  the  "lot,"  and. had  an  6rganiza- 
tion  and  discipline  of  ^heir  own ;  at  their  head  was  a  bishop, 
who,  it  is  said,  received  ordination  from  the  Austrian 
Waldenses,  but  apostolic  succession  among  the  Brethren 
is  one  of  the  most  obscure  parts  of  their  history. 

The  constitution  of  the  society  was  revised,  at  a  second 
synod  held  at  Lhota  under  the  direction  of  Luke  of  Prague, 
•who  may  be  regarded  as  their  «econd  fpunder.    This  re- 
--—-^ ^^^ 
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organization  enabled  the  eocieiy  to  grow  rapidly.  In  the 
earlier  years  of  the  16  th  century  the  UnitoM  included  nearly 
400  congregations  in  Bohemia  and  Moravia  with  150,000 
members,  and,  including  Poland,  embraced  three  provinces 
— Bohemia,  Moravia,  Poland.  Each  province  had  its  own 
bishops  and  synods,  but  all  were  united  in  one  church  and 
governed  by  the  general  synod. 

The  Lutheran  movement  in  Germany  awakened  lively 
interest  among  the  Brethren,  tod  some  unsuccessful  at- 
tempts were  made  under  the  leadership  of  Augusta  to 
unite  with  the  Lutheran  Church  (1528-1546);  but  when 
the  Calvinist  reformation  reached  Bohemia  the  Brethren 
found  themselves  more  in  sympathy  with  it  than  with  the 
Lutheran.  The  Jesuit  anti-Reformation,  instigated  by 
Rudolf  and  his  brothers  Matthias  and  Ferdinand,  found 
the  Brethren  a  prosperous  church,  but  the  pitiless  persecu-, 
tion  which  followed  the  unsuccessful  attempt  at  revolution 
crushed  the  whole  Protestantism  of  Bohemia,  and  in  1627 
the  Evangelical  churches  there  had  ceased  to  exist.  About 
the  same  time  the  Polish  branch  of  the  Unity,  in  which 
many  refugees  from  Bohemia  and  Moravia  had  found  a 
home,  was  absorbed  in  the  Reformed  Church  of  Poland.  A 
few  families,  however,  especially  in  Moravia,  held  religious 
services  in  secret^  preserved  the  traditions  of  their  fathers, 
and,  in  spite  of  the  vigilance  of  their  enemies,  maintained 
some  correspondence  with  each  other.  In  1722  vom'e  of 
these  left  home  and  property  to  peek  a  place  where  they 
oould  worship  in  fr^dom.  The  first  company,  led  by 
Christian  David,  a  mechanic,  settled  by  invitation  from 
Count  Zinzendoif  on  his  estate  at  Berthelsdorf  near  Zittau, 
in  Saxony.  They  were  soon  joined  by  others  (about  30Q 
coming  within  seven  years),  and  built  a  town  which  they 
called  Hermhut,  The  small  community  at  first  adopted 
the  constitution  and  teaching  of  the  old  Unitat.  The  epis- 
copate had  been  continued,  and  in  1735  David  Nitschmann 
was  consecrated  first  bishop  of  the  Renewed  Moravian 
Church.  The  new  settlement  was  not,  however,  destined 
to  be  simply  a  revival  of  the  organization  of  the  Bohemian 
Brethren.  Zinzendorf,  who  had  given  them  an  asylum, 
came  with  his  wife,  family,  and  chaplain  to  live  among 
the  refugees.  He  was  a  Lutheran  who  had  accepted 
Spener's  pietism,  and  he  wished  to  form  a  society  distinct 
from  national  churches  and  devoted  to  good  works.  After 
long  negotiation  a  union  was  effected  between  the  Lutheran 
element  and  the  adherents  of  the  ancient  Unittu  FrcUrum, 
The  emigrants  at  Hermhut  attended  the  parish  church  at 
Berthelsdorf,  and  were  simply  a  Christian  society  within 
the  Lutheran  Church  (ecclesiola*  in  ecdena).  This  pecu- 
liarity is  still  to  sone  extent  preserved  in  the  German 
branch  of  the  churcn,  and  the  Moravian  Brethren  regard 
themselves  as  a  church  within  the  church,'  or  the  Brethren's 
Congregation  within  the  Evangelical  Protestant  churches, 
which  enables  them  to  do  evangelistic  work  without  pro-' 
selytizing.  The  society  adopted  a  code  of  rules  in  1727, 
and  ordained  twelve  elders  to  carry  on  pastoral  work. 
This  was  the  revival  of  the  Unittu  FrcUrum  as  a  church. 

Conditutiafn. — The  Unity  of  Moravian  Brethren  at  present  em- 
braces three  provinces— German,  English,  and  American.  Each 
province  hss  its  own  government  bv  s]mod  and  provincial  elders' 
conferences ;  but  it  forms  with  the  other  two  one  organic  whole,  and 
is  therefore  under  the  control  of  a  general  government  also.  The 
general  svnod,  which  governs,  the  whole  cnnrch,  meets  every  ten 
years  at  Herrnhut,  ana  is  attended  by  delegates  from  all  the  pro- 
vinces and  from  the  missions.  The  elders'  conference  of  the  Unity 
is  an  ezecativo  board,  which  superintends  all  the  provinces  and  the 
missions.  The  present  constitution  dates  from  1867,  when  the  old 
organization  of  tne  Un%ta$  Fratrvm  was  remodelled.  ■ 

MiniaUn  and  ^orjA<p.~The  ministers  are  bishops,  presbyters, 
and  deacons.  The  bishops  slope  can  ordain,  bat  th«y  are  not 
diocesan.  They  are  appointed  by  the  general  synod,  or  by  the 
elders',  conference  of  the  unity,  and  have  official  seats  both  m  the 
synods  of  the  provinces  where  they  preside,  and  in  the  general 
synod.     Unordained  assistants  in  the  ministry,  whether  men  or 


women,  are  formally  set  apart  as  acolytes.  The  wonUn  is  litur- 
gicaL  Special  services  are  usod  on  the  festivals  of  the  ecclesiastical 
year,  on  th»  *' Memorial  Days"  let  March,  12th  May,  17th  and 
25th  June,  6th  July,  13th  aud  21st  August,  16th  September,  31st 
October,  and  18th  Aovembor.  Love-feasts  are  still  neld,  bot  the 
feet- washing  and  the  use  of  the  lot  in  the  election  of  ministers  and 
in  marriages  have  fallen  into  disuse.  The  use  of  the  lot  in  marriages 
was  abolished  in  1818. 

/>oe<rtiM.— The  Moravian  Church  has  no  formal  creed,  bnt  its 
doctrine,  as  found  in  the  catechism,  in  the  Easter  morning  litany, 
and  in  the  Synodal  Results^  embraces  the  following  points  (settled 
by  the  synod  of  1879) : — (1)  that  Scripture  is  the  only  rule  of  faith 
and  practice,  (2)  the  total  depravity  of  human  nature,  (3)  the  love 
of  God  the  Father,  (4)  the  real  Gcdhead  and  'the  real  humanity  of 
Jesus  Christ,  (6)  our  reconciliation  unto  God,  and  our  justification 
before  Him,  through  the  sacrifice  of  Jesus  Christ,  (6)  the  doctrine 
of  the  Holy  Ghost  and  the  operations  of  His  grace,  (7)  good  works 
as  the  fruit  of  the  Spirit,  (8)  the  fellowship  of  believers  one  with 
another  in  Christ  Jesus,  (9)  the  second  coming  of  the  Lord  in  glory, 
and  the  resurrection  of  the  dead  unto  life  or  unto  condemnation. 

Work. — (a)  Hotnt  Work  in  the  Thru  Frovinea, — This  embraces 
two  divisions.  (1|  Besides  congregational  wori,  special  hom« 
missions  are  carried  on  in  each  province.  In  the  German  province 
there  is  a  peculisx  home  mission  called  the  Diaapora,  which  dates 
from  1729.  Its  object  is  unsectarian.  It  seeks  to  excite  and  foeter 
spiritual  life  by  means  additional  to  those  provided  by  the  estab- 
lished churches,  and  does  not  make  proselytes  nor  strive  to  draw 
members  from  other  Protestant  churches.  The  work  is  carried  on  in 
Denmark,  in  Norway  and  Sweden,,  in  the  various  parts  of  Germany, 
in  the  Baltic  provinces  of  Russia,  in  Pohmd,  and  in  Switzerland. 
In  the  EngKsn  province  home  mission  work  is  conducted  on  the 
principle  ofestabushing  preaching>stations  in  jwpulous  places,  whicli 
may  ultimately  become  congregations  connected  with  the  diareh. 
There  ii  also  a  society  for  propagating  the  gospel  in  Ireland.  The 
work  in  the  American  provmte  is  of  the  same  kind.  (2)  The 
Brethren  have  always  jMiid  special  attention  to  education.  Each 
province  has  a  theological  college,  and  there  are  in  the  three  pro- 
vinces fortv-seven  boarding-schools  for  boys  and  girls  not  connected 
with  the  Moravian  Church.  At  these  schools  nearly  2500  papOs 
are  educated. 

(&)  Foreign  Ifission*. — The  Moravian  Church  since  its  reorgani- 
zation by  Zinzendorf  has  been  the  missionary  church  par  exeelUnee. 
The  third  jubilee  of  missions  was  celebrated  in  1882.  The  firat 
period  began  with  1732,  when  two  men,  Leonard  Dover  and  David 
Kitschmann,  were  sent  to  preach  to  the  negroes  of  St  Thomas ; 
when  it  ended  in  1782,  the  church  had  167  brethren  and  sistera 
occupying  27  stations.  In  1882  the  church  had  to  record  40,000 
converts  under  the  direction  of  209  missionaries  at  41  stations. 
The  latest  statistics  show  116  stations  with  817  additional  preach* 
ing-places,  7  normal  schools  with  70  scholars,  J215  day  schools  with 
16,616  pupils,  216  teachen,  and  634  monitors,  94  Sunday  schools 
with  iaC856  pupils  and  884  teachers,  812  missionaries  (male  and 
female),  1471  native  assistants,  and  76,646  converta. 

(e)  The  Bohemian  Uiseion.  — The  Brethren  early  made  missionai^ 
circuits  from  Hermhut  and  Silesia  through  Bohemia  and  Moravia, 
and  since  1862  this  itinarating  work  was  largely  increased.  In 
1869  it  was  resolved  to  re-establish  the  church  m  these  coon  tries  of 
its  birth,  and  the  first  congregation  was  inaugurated  in  October 
1870.  It  now  contains  four  congregations,  and  in  1880  obtained 
legal  sanction. 

{d)  The  Leper  Jiiuian  was  begun  In  1822  in  South  Africa,  and 
earned  on  there  till  1867,  when  the  English  Government  ap    '       ~ 
a  chaplain  to  do  the  work.     The  Leper  Home  in  Jemsalu 
estabushed  in  1867,  and  foimally  taken  over  by  the  dden'  ( 
ence  of  the  Unity  in  1881. 

Statielice, * 


The  Three  ^osw  Provincea, 
Bishops  10 

Presbyten  and  Deacons  291 
Conunonicants       .    18,871 


Foreign  and BohtmMin  Mit»ion»,' 
8 


Bishops 
Missionaries  . 
Female  Ageuta 
Native  Ministers  and 

Assistants  . 
Native  A^nts 
Commnnicanta 


167 
IIO 

'85 

1,524 
26,455 


Literatur9.-^tadti7,  GtedhickU  itr  hSkm.  BrBdtr,  t  voU.,  Prsg..  ISSS ;  GoIL 
Geatkidite  d.  ISkm.  Br%der,  Png..  188S ;  Holmfls,  AMory  </(*«  VnUed  Brttknn, 
S  vols.,  London,  1825 :  Boat,  hieL  de  Viglim  <Im  Jtrtna,  S  vols..  Puit,  1S44 
(also  Bng.  timnclation);  SdffiNrth,  Church  CoatfOaMon  q^  (\i  Mktmian  und 
JironMria«  Brtthnn.  (t,  M.  L.^ 

MORAYSIHIRE.     See  Elgin,  vol  viii.  p.  129. 

MORBIHAK,  a  department  of  western  France,  formed 
of  {iart  of  Lower  Brittanyi  lies  on  the  Atlantic  seaboiard 
between  2*  ^  and  3*  45'  W.  long.,  and  between  47*  26'  and 
48*  12'  N.  lat.,  being  bounded  S.£.  by  the  department  of 
Loire-Inf ^eure,  £.  hf  that  of  XUe^t-VUaine,  K.  by  C6te9 
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du  Nord,  and  W.  by  FinisUre.  Ita  chief  town,  Vannea, 
is  248  miles  west-south-west  of  Paris  in  a  dir^t  line  and 
310  by  raiL  From  the  Montagnes  Noires  on  the  northern 
frontier  the  western  portion  of  Morbihan  slopes  southward 
towards  Finist^e^  watered  by  the  Quimperl^,  the  Blavet 
with  ita  affluent  the  Scorff,  and  the  Auray ;  the  eastern 
portion,  on  the  other  hand,  dips  towards  the  south-east  in  the 
direction  of  the  course  of  the  Oust  and  ita  feeders,  which 
fall  into  the^Yilaine.  Though  the  Montagnes  Noires  con- 
tain the  highest  poiiit  (975  feet)  in  the  department,  the  most 
striking  orographic  feature  of  Morbihan  is  the  dreary,  tree- 
leas,  streamlesa  tract  of  moorland  and  marsh  known  as  the 
Landes  of  lAnvaux,  which  extends  (west-north-west  to  east- 
south-east)  with  a  width  of  from  1  to  3  miles  for  a  distance 
of  31  miles  between  the  valley  of  the  Claie  and  that  of  the 
Arz  (a£9uents  df  the  Oust).  A  striking  contrast  to  this 
district  is  afforded^by  the  various  inlets  of  the  sea,  whose 
shores  are  clothed  with  vegetation  of  exceptional  richness, 
large  fig-trees,  rose -laurels,  and  aloes  growing  as  if  in 
Algeria.  The  coast -line  is  exceedingly  irregular:  the 
mouth  of  the  Yilaine  (the  longest  river  of  the  department), 
the  peninsula  of  Ruis,  the  great  gulf  of  Marbihan  (Inner 
Sea),  from  which  the  department  takes  its  name,  and  the 
mouth  of  the  Auray,  the  long  Quiberon  peninsula  attached 
to  the  mainland  by  the  narrow  isthmus  of  Fort  Penthi^vre, 
the  deep -branching  estuary  of  Etel,  the  mouths  of  the 
Blavet  and  the  Scorff  uniting  to  form  the  port  of  Lorient, 
and,  finally,  on  the  borders  of  Finist^re  the  mouth  of  the 
Laita,  follow  each  other  in  rapid  succession.  Off  the  coast 
lie  the  islands  of  Qrbix,  Belle-isle,  Houat,  and  Hoedik.  Vessels 
drawing  13  feet  can  ascend  the  Vilaine  as  far  as  Redon; 
the  Blavet  is  canalized  throughout  its  dourse  through  the 
departmect ;  and  the  Oust,  as  part  of  the  canal  from  Nantes 
/  to  Brest,  f  rrms  a  great  waterway  by  Redon,  Josselin,  Rohan, 
and  Pontivy.  llie  climate  of  Morbihan  is  characterized 
by  great  moisture  and  mildness,  due  to  the  influence  of  the 
Gulf  Stream. 

Of  the  i2625  square  milef  forming  the  department,  nearlj  one 
half  is  occnpied  by  moon  {latuUs),  arable  soil  forming  little  more 
than  a  third  part  of  the  whole,  meadows  a  tenth,  and  woodlands 
a,  fifteenth.  The  horses  number  86,000,  homed  cattle  285,000, 
kheep  92,000,  pigs  60,000,  goats  6000,  and  beehives  76,000.  In 
1882  the  agricultural  produce  comprised  8,751,680  bushels  of  rye 
and  1,544,170  bushels  of  wheat ;  and  considerable  quantities  of 
buckwheat,  oats,  potatoes,  pease  and  beans,  chestnuts,  beetroot, 
hemp,  colza,  and  flax  are  groH-n.  A  little  wine  also  is  made,  but 
the  usual  liquor  of  the  district  is  cider  (manufactured  to  the  extent 
of  11  to  13  million  gallons  per  annum).  The  sea- ware  gathered 
along  the  coast  helps  greatly  to  improre  the  soil.  Outside  of 
Lorient  there  is  little  industrial  activity  in  Morbihan,  though 
canvas,  leather,  preserved  foods,  paper,  and  chemical  products 
derived  from  the  sea  are  all  manufactured.  Salt  marshes  'give 
employment  to  400  hands,  and  yield  on  an  average  9892  tons  of 
salt;  and  slate,  kaolin,  iron-ore,  and  granite  are  also  worked.  The 
catching  and  curing  of  sardines  and  the  breeding  of  oysters  form 
the  business  of  many  of  the  inhabiUnts  of  the  coast,  who  aho  fish 
for  anchovies,  lobsters,  &c.,  for  tinning.  There  are  154  miles  of 
railway  in  the  department,  and  it  was  intended  (1883)  that  the  line 
from  Nantes  to  Brest  should  have  branches  from  Auray  to  St  Brieuc 
and  to  (Quiberon,  and  from  Questembert  to  FloermeL  Morbihan 
is  divided  into  four  arrondissements,— Vannea,  Lorient,  Ploermel, 
and  Pontivy— 37  cantons,  and  249  communes.  The  population  in 
1881  was  521,614. 

^  Few  departments  contain  so  manv  localities  interesting  for  their 
historical  aasociations.  Besides  the  megalithio  monuments  of 
Carnao'(2800  inhabitants)  (^.r.)  and  of  Locmariauuer  (2050), 
may  be  mentioned— Sarzeau  (6720)  with  its  castle 'of  Sucinio,  one 
of  the  ancient  dukes  of  BritUny ;  Josselin  (2710)  with  the  tomb, 
of  Olivier  de  Clisson,  constable  of  France,  and  of  his  second  vnft 
Marsuerite  de  Rohan ;  the  castle  of  the  Rohftns,and  in  the  neighbour- 
hood a  column  in  memory  of  the  "  Combat  of  the  Thirty  ;  **  Guem^n^ 
(1670)  and  the  ch&teau  of  the  Rohan  Gucm^n4  family  ;  Le.  Palais 
(4886),  the  chief  .place  in  Belle-islo,  containing  the  chdteau  of 
ronqnet  (Louis  XlV.'s  superintendent  of  finance)  and  the  hospital 
erected  by  his  wife,  (^beron  (2380)  is  associated  with  the  disaster 
of  the  French  imifrria ;.  Hennebont  (6050)  has  a  magnificent  railway 
viaduct  over  the  Blavet,  and  La  Roche  Bernard  (1230)  a  suspension 
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MORIJAUNT,  C^ASLES.  See  Pbtbrbokouoh,  Earl  of. 

MORDVINIANS,  more  correctly  Mohdva  or  Mordvb, 
are  a  people  numbering  about  one  million,  of  Finnish 
origin,  belonging  to  the  Ural-Altaic  family,  who  inhabit 
the  middle  Yol^  provinces  of  Russia  and  spread  in  small 
detached  communities  to  the  south  and  east  of  these. 
Their  settlement  in  the  basin  of  the  Volga  is  of.  high 
antiquity.  One  of  the  two  great  branches  into  which 
they  are  divided,  the  Aorses  (now  Erzya),  is  mentioned 
by  Ptoleipy  as  dwelling  between  the  Baltic  Sea  and  the 
Ural  mountains,  whilst  the  Aorses  of  Asia  occupied  at 
the  same  time  the  country  to  the  north-east  of  tte  Caspian 
between  the  Volga  and  the  Jazartes.  Their  king  is  said 
to  have  come  with  200,000  horsemen  to  aid  Mithradates 
in  his  wars.  ,  Strabo  mentions  also  the  Aorses.  as  inhabit- 
ants of  the  country  between  the  Don,  the  Caspian  Sea, 
and  the  Caucasus.  The  name  of  Mordvs.is  mentioned 
for  the  first  time  by  Jordanes,  and  they  were  known 
under  the  same  name  to  the  Russian  annalist  Nestor.  The 
Russians  made  raids  on  the  Mordvs  in  the  12  th  century, 
and  after  the  fall  of  Kasan  they  rapidly  invaded  and 
colonized  their  abodes.  The  Mordvs  now  occupy  the 
Russian  provinces  of  Simbirsk,  Penza,  Samara,  and  K^ni- 
Novgorod,  as  well  as  those  of  Saratoff  and  TamboX  But 
their  villages  are  dispersed  among  those  of  thd  Russians, 
and  they  constitute  only  10  to  12  per  cent,  of  the  popu- 
lation in  the  four  first-named  provinces,  and  from  5  to 
6  per  cent,  in  the  last  two.  They  are  .unequally  distri- 
buted over  this  area  in  ethnographical  islands,  and  con- 
stitute as  much  as  23  to  44  per  cent,  of  the  population  oi 
several  districts  of  the  governments  of  Tamboff,  Simbirsk, 
Samara,  and  Saratoff,  and  only  2  or  3  per  cent,  in  othei 
districts  of  the  same  provinces.  A  small  number  of  Mordvs 
are  found  also  in  the  provinces  of  Uf a^  Or^burg,  Astrakhan, 
and  0ven  in  Siberia  as  far  east  as  the  river  Tom.  They 
are  divided  into  two  great  branches,  the  Erzya  and  the 
Moksha,  differing  in  their  ethA)logical  features  and  in  their 
language.  The  southern  branch,  or  the  Moksha,  have  a 
darker  skin  and  darker  eyes  and  hair  than  the  northern. 
A  third  branch,  the  Karatays,  is  due  to  mixture  with 
Tatai^,  whilst  a  fourth  branch,  mentioned  by  several 
authors,  is,  -according  to  Maino^  btit  a  local  name  for 
pure  Mordvs.  Their  language  is  considered  by  M.  Ahlqvist 
as  the  third  branch  of  the  Western  Finnish  family,  the  two 
other  branches  being  the  Lapofiian  and  the  Baltic  Finnish, 
which  last  embodies  now  the  languages  of  the  Karelians, 
the  Tavastea,  the  Wotes,  the  Wespes,  the  Esthes,  and  the 
Lives.  The  Mordvs  are  for  the  most  part  completely 
Russified,— even  the  Mokshas  who  consider  themselves  as 
the  only  pure  Mordvs, — yet  they  have  well  maintained 
their  ethnological  features,  and  can  be  easily  distinguished 
even  when  Uving  completely  as  Russians.  They  have 
nearly  quite  forgotten  their  own  language,  only  a  few 
women  remembering  it  among  the  Mokshas;  but  they 
have  maintained,  a  good  deal  of  their  old  national  dress^ 
especially  the  women,  whose  profusely  embroidered  skirts, 
original  hair-dress,  large  earrings  which  sometimes  are 
merely  hare-tails,  and  nimierous  necklaces  covering  all  the 
chest  and  consisting  of.  all  possible  ornaments  easily  dis- 
tinguish them  from  Russian  women.  They  have  mostly 
dark  hair,  but  blue  eyes,  generally  small  and  rather  narrow. 
The  cephalic  index  of  the  Mordvs  is  very  near  to  that  of 
the  Finns.  They  are  brachycephalous,  or  sub-brachycepha- 
lous,  and  a  few  are  mesaticephalous.  •  They  are  finely  built, 
rather  tall  and  strong,  and  broad-chested.  Their  chief  occu- 
pation ia  agriculture ;  they  work  harder  and  (in  the  basin 
of  the  Moluha)  are  more  prosperous  than  their  Russia;) 
neighbours.      Their   capacities   as   caipenters   were  well 


814 


M  0  R  — M  0  R 


known  in  Old  Russia,  and  Ivan  the  Terrible  used  them  to 
build  bridges  and  clear  forests  during  his  advance  on  Kasan. 
At  present  thej  manufacture  in  their  villages  great 
quantities  of  wooden  w^re  of  various  sorts.  The^  are  also 
great  masters  of  apiculture,  and  the  commonivealth  of  bees 
often  appears  in  their  poetry  and  religious  beliefs.  All 
explorers  are  unanimous  in  recognizing  their  honestj, 
morality,  and  sympathetic  character;  it  is  noticed  abo 
that  they  have  remarkable  linguistic  capacities,  and  learn 
with  great  case  not  only  Russian  but  also  several  Finnish 
and  Turkish  dialects.  Nearly  all  are  Christians;  they 
received  baptism  in  the  reign  of  Elizabeth ;  the  Xoncon- 
formists  have  recently  made  many  fervent  proselytes  among 
them.  But  they  still  preserve  very  mu'ch  of  their  own 
rich  mythology,  which  they  have  adapted  to  a  certain  ex- 
tent to  the  Christian  religion.  They  have  preserved  also, 
especially  the  less  Riissified  Moksha,  the  practice  of  kid- 
napping brides,  with  the  usual  battles  between  the  party 
of  the  bridegroom  and  that  of  the  family  of  the  bride.  The 
worship  of  trees,  water  (especially  of  the  water-divinity 
which  favours  marriage),  the  sim  or  Shkay,  who  is  the  chief 
divinity,  the  moon,  the  thunder,  and  the  frost,  and  that 
devoted  to  the  home-divinity  Kardaz-serko  can  be  seen  in 
full  force  among  them;  and  a  small  stone  altar  or  flat 
stone  covering  a  small  pit  to  receive  the  blood  of  slaughtered 
animals  can  be  found  in  very  many  houses.  Their  burul- 
customs  are  of  a  quite  pagan  character.  On  the  fortieth 
day  after  the  death  of  a  kinsman  the  dead  is  not  only 
supposed  to  return  home  but  a  member  of  his  househol/l, 
dressed  in  his  dress,  plays  his  part,  and,  coming  from  the 
grave,  speaks  in  his  name.  The  practice  of  animal  sacrifice 
is  still  deep  rooted  among  th^e  Mokshas,  who  continue  to 
drink  the  wami  blood  of  immolated  animals. 

The  3Ioidv8  hare  always  had  a  ^at  attraction  for  Russian 
inquirers ;  Strahlenberg,  Ooorgi,  Pallas,  and  especially  Lepekhin 
have  written  aboat  them.  MelnikoflT  has  published  in  sereral 
Russian  periodicals  interesting  sketches  of  their  religious  beliefs. 
A  great  number  of  smaller  sketches  ha^e  appeared  in  periodicals  ; 
these  are  cnamerated  by  Mainoff  in  the  IsveMia  of  the  Russian  Oeo^ 
granlncal  Society  for  1877.  Entrusted  l>y  the  Geographical  Society 
witn  the  study  of  this  race,  Mainoff  has  recently  made  extensive 
anthropological  measurements  and  studies  of  their  customs  and 
common-law.  The  results  are  published,  but  not  yet  in  full,  in 
the  Izwstia  of  the  Russian  Geographical  Society  for  1878,  and  in 
the  periodicals  SIovo  for  1879,  and  Old  and  New  Russia  for  1878. 
They  were  to  appear  in  full  in  the  Ifemoin  of  the  Society. 

MORE,  Hannah  (1745-1833),  who  was  bom  at  Staple- 
ton  near  Bristol  in  1745,  may  be  said  to  have  made  three 
reputations  in  the  coiirse  of  her  long  life :  first,  as  a  clever 
verse-writer  and  witty  converser  in  the  circle  of  Johnson, 
Reynolds,  and  Garrick ;  next,  as  an  animated  writer  on 
moral  and  religious  subjects  on  the  Puritanic  side;  and 
lastly,  as  A  practical  philanthropist.  She  was  the  youngest 
but  one  of  the  five  daughters  of  Jacob  More,  a  scion  of  a 
bnded  Norfolk  family,  who  taught  a  school  at  Stapleton 
in  Gloucestershire.  The  sisters  established  a  v  boarding- 
school  at  Bristol  in  1767.  Hannah's  first  literary  efforts 
were  pastoral  plays,  suitable  for  young  ladies  to  act, 
published  in  1773  under  the  title  of  A  Search  after 
Happiness,  Metastasio  was  one  of  her  literary  models; 
on  his  opera  of  Regulus  she  based  a  drama,  The  Injtexible 
Captive,  published  in  1774.  An  annuity  from  a  wealthy 
admirer  set  the  young  lady  free  for  literary  pursuits. 
Some  verses  on  Garrick's  Lear  led  to  an  acquaintance ; 
Miss  More  was  taken  up  by  the  great  female  Maecenas, 
Mrs  Montague ;  and  her  unaffected  enthusiasm,  simplicity, 
vivacity,  and  wit  won  the  hearts  of  the  whole  Johnson 
set,  the  great  lexicographer  himself  being  especially  fasci- 
nated. Miss  More  was  petted,  complimeiited,  and  en- 
couraged to  write.  Her  ballad,  Eldred  of  the  Bower,  was 
praiaed  and  quoted  by  the  highest  liTing  anthonties; 
and  she  wrote  for  Garrick  the  tragedy  Percy,  which  was 


acted  with  great  succciu  in  1777.  Another  drama,  Tht 
Fatal  F<tMio(kf,  produced  in  1779  after  Garrick's  death, 
was  leas  successful,  lu  these  dramas  she  bonrows  from 
Shakesi>edre  situation,  imagery,  and  phraseology  with 
greater  freedom  than  modern  criticism  would  tolerate; 
but  they  are  written  with  great  vigour,  freshness,  and 
effect.  Her  Sacred  Dmmas  ai.pearcd  _in  1782.  These 
and  the  sprightly  octosyllabic  poems  Bas^BUu  and  Florio 
(17S6)  mark  her  gradual  transition  to  more  serious  views 
of  life,  which  were  fully  expressed  in  prose  in  her  ThoughU 
on  the  Manners  of  the  Great  (178S),  and  An  Estimate  of  the 
Reliffion  of  the  Fashionahie  IVorid  (1790).  She  had  never 
been  overpowered  by  the  flattering  reception  given  her  in 
fashionable  society ;  she  had  received  its  attentions  with, 
misgivings  and  reservations,  never  touching  cards,  keeping 
Sunday  strictly,  and  preferring  company  where  she  could 
have  serious  conversation ;  and  finally,  soon  after  Garrick's 
death,  she  set  herself  against  theatre-going  under  any 
pretence.  There  is  great  uniformity  of  tone  and  topic  in 
her  ethical  books  and  tracts  : — Strictures  on  Fetnale  Educa- 
tion (1799>,  Hints  towards  forming  the  Character  of  a 
Youny  Prtneess  (1805),  Ccelehs  in  Search  of  a  Wife  (only 
nominally  a  story,  1809),  Practical  Piety  (1811),  Chris- 
tian J/orgls  (1813),  Character  of  St  Paul  (1815),  Jforal 
Sketches  .(ISIS),  The  tone  is  uniformly  animated;  the 
WTiting  fresh  and  vi^'&cious;  her  favourite  subjects  the 
minor  imhioralities,  the  thoughtless  self-indulgences  and 
infirmities  which  are  rather  indirectly  than  directly  harmful. 
She  was  a  rapid  WTiter,  and  her  work  is  consequently 
'discursive  and  formless ;  but  there  was  an  originality  and 
force  in  her  way  of  putting  commonplace  sober  sense  and 
2nety  that  fully  accounts  for  her  extraordinary  popularity. 
An  interesting  episode  in  her  literary  life  was  her  three 
years'  labour  in  writing  spirited  tjiymes  and  prose  tales  in 
the  Cheap  Repository  series  (1795-1798)  to  counteract  the 
doctrines*  of  Tom  Paino  and  the  influence  of  the  French 
Revolution.  Two  millions  of  these  rapid  and  telling 
sketches,  were  circulated  in  one  year,  teaching  the  poor  in 
rhetoric  of  most  ingenious  homeliness  to  rely  upon  the 
virtues  of  content,  sobriety,  humility,  industr)',  reverence 
for  the  Qritish  constitution,  hatred  of  the  French,  trust 
in  God  and  in  the  -kindness  of  the  gentry.  Perhaps  the 
noblest  testimony  to  Hannah  More's  sterling  worth  was 
her  indefatigable  philanthropic  work — her  long-continued 
exertions  to  improve  the  condition  of  the  children  in  the 
benighted  districts  in  the  neighbourhood  of  her  country 
residences  at  Cowslip  Green  and  Barley  Wood.  She 
limited  her  aims  strictly,  as  a .  good  churchwoman  and 
anti-Revolutionist,  to  teaching  them  to  read  good  books 
and  trying  to  raise  their  moral  tone ;  but-no  philanthropist 
ever  laboured  at  greater  self-sacrifice  or  with  purer  motives. 
In  her  serene  old  age,  philanthropists  from  all  parts  of  tlio 
world  made  pilgrimages  to  see  the  bright  and  amiable  old 
lady,  and  8]ie  retained  all  her  faculties  till  witliin  two 
y^^s  of  her  death,  dying  at  Clifton  ou  7th  September 
1833,  at  the  mature  age  of  eighty-seven. 

MORE,  Henry  (1614-1687),  one  of  the  most  remark- 
able and  interesting  of  the  "Cambridge  Platonists,"  was 
bom  at  Grantham  in  Lincolnshire  in  the  year  1614.  His 
father  was  "Alexander  More,  Esq.,  a  gentleman  of  fair 
estate  and  fortune,"  highly  spoken  of  by  his  son,  who 
attributes  to  his  father  his  own  poetical  tastes  and  generous 
love  of  learning  from  his  early  youth.  Both  his  father 
and  mother,  he  further  teUa  us,  were  "earnest  followers  of 
Calvin,"  but  he  himself  "  could  never  swallow  that  hard 
doctrine."  As  soon  as  he  went  to  Eton  he  gave  himself 
up  to  what  he  considered  a  more  ^ial  and  encouraging 
train  of  reUgioos  thought.  From  his  boyhood  in  the  Eton 
playing-fields  he  was  a  philosophical  and  religious  dreameri 
and  he  describes  his  moods  of  religiooM^^^^*  ^^  f  ▼vy 
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interesting  manner.^  His  commtmlngs  and  ecstasies  have 
no  morbid  taint ;  they  are  the  natural  carriage  of  a  strangely 
gifted  spirit  "  From  the  beginning  all  things  in  a  manner 
came  flowing  to  him,"  and  his  mind,  aecordmg  to  his  own 
saying,  "was  enlightened  with  a  sense  of  the  noblest 
theories  in  the  morning  of  his  days."  In  1631  he  went 
to  Cambridge,  and  was  admitted  at  Christ's  College  about 
the  time  Milton  was  leaving  it  He  immersed  himself 
'*  over  head  and  ears  in  the  study  of  philosophy,"  and  fell 
for  a  time  into  a  sort  of  scepticiBm,  from  which,  however, 
be  was  delivered  by  a  study  of  the  "  Platonic  writers." 
He  was  fascinated  especially  by  Keo-Platonism,  and  this 
fascination  never  left  him.  The  Theologia  Gemumiea  also 
exerted  a  great  and  permanent  influence  over  him.  He 
«ntered  upon  a  course  of  spiritual  self-discipline  which 
jjbade  all  his  previous  studies  seem  of  comparatively  no 
value ;  and  gndually  light  as  well  as  peace  came  to  him. 
He  got  ''into  a  most  joyous  and  lucid  state  of  mind," 
which  he  described  in  a  Greek  epigram,  as  he  had  formerly 
described  his  state  o/  mental  and  spiritual  darkness  in  the 
same  manner.  He  took  his  bachelor's  degree  in  1635,  his 
master's  degree  in  1639,  and  immediately  afterwards  was 
chosen  fellow  of  his  college.  In  this  position  he  may  be 
said  to  have  remained  all  his  life.  Many  offers  of  prefer- 
ment were  made  to  him,  but  he  refused  them  all,  with  one 
exception.  Fifteen  years  after  the  Restoration,  he  accepted 
a  prebend  in  Gloucester  cathedral,  but  only  to  resign  it  in 
favour  of  his  friend  Dr.  Edward  Fowler,  afterwards  the 
well-known  bishop  of  Gloucester.  He  had  no  ambition, 
and  steadily  declined  all  attempts  to  draw  him  towards 
public  life.  He  would  not  even  accept  the  mastership  of 
his  college,  to  which,  it  is  understood,  he  would  have  been 
preferred  in  1654,  when  Cudworth  was  appointed.  He 
drew  many  young  men  of  a  refined  and  thoughtful  turn 
of  mind  around  him,  but  among  all  his  pupils  the  most 
interesting  was  a  young  lady  of  noble  family,  a  "heroine 
pupil,"  as  his  biographer  (Wa^d)  says,  "  of  an  extraordinary 
nature."  This  lady  is  supposed  to  have  been  a  sister  of 
Lord  Finch,  aftervrairds  earl  of  Nottingham,  a  well-known 
statesman  of  the  Restoration.  She  afterwards  became 
Lady  Conway,  and  at  her  oountiy  seat  at  Ragley  in 
Warwickshire  More  continued  at  intervals  to  spend  "a 
considerable  part  of  his  time."  She  and  her  husband  botii 
greatly  appreciated  him,  and  amidst  the  woods  of  this 
pleasant  retreat  he  composed  several  of  his  books.  There 
is  reason  to  think  that  the  spiritual  enthusiasm  of  Lady 
Conway  was  a  considerable  factor  in  some  of  More's 
speculations,  none  the  less  that  she  at  length  passed  from 
his  religious  pupilage  into  the  ranks  of  the  Quakers. 
Susceptible  to  all  the  excited  impulses  of  her  time,  this 
lady  became  the  friend  not  only  of  More  and  Penn  but  of 
Baron  van  Helmont  and  Valentine  Greatrakes,  mystical 
thaumaturgists  who  played  a  considerable  part  amid  the 
teeming  enthusiasms  of  the  17  th  century.  Ragley  became 
a  centre  not  only  of  devotion  but  of  wonder-working  spirit- 
ualism.' "  Many  happy  days,"  More  says,  he  spent  in  this 
"  paradise,"  and  its  fantastic  mysticism  had  more  allure- 
ments for  him  than  he  himself  realized.  His  genius  suffered 
in  consequence,  and  the  play  of  rationality  which  distin- 
guishes his  earlier  is  much  less  conspicuous  in  his  later 
works.  He  was  a  voluminous  writer  both  in  verse  and 
prose,  and  the  mere  list  of  his  works  would  occupy  more 
space  than  we  can  give  to  it  Many  of  his  productions 
are  now  unreadable ;  but  the  Divine  Dialogwy  published 
in  1668,  may  be  still  read  with  pleasure.  It  is  animated 
and  sometimes  even  brilliant^  with  less  prolixity  and 
digression  than  his  other  productions,  while  it  has  also 

"  Prafatio  0«n«ra]i8dma"  prdlzvd  to  his  Op»ra  OnuUa,  W9. 
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the  advantage  for  modern  readers  that  it  condenses  his 
general  view  of  philosophy  and  religion.  Most  of  his 
characteristic  principles  may  in  fact  be  gathered  from  it 

The  year  in  whidi  he  composed  the  Divine  Dialoffwt 
may  be  said  to  mark  the  highest  point  of  his  intellectual 
activity.  His  Jiamial  of  Jfetaphyna  and  elaborate  treat- 
ises on  Jacob  Boehme  and  Spinoza  were  subsequent  to 
this ;  but  the  elasticity  and  freshness  of  his  philosophical 
genius  are  less  buoyant  in  these  efforts,  and  the  prophetico- 
mystical  elemento  which  were  a  weakness  in  his  mental 
constitution  from  the  first  grew  as  his  years  advanced. 
He  represento  more  than  any  other  member  of  the  school 
the  mystical  and  theosophio  side  of  the  Cambridge  Qiove- 
ment  Ite  lofty  rationality,  the  rationality  of  which  he 
himself  had  spoken  earlier  in  noble  language,  at  .length 
evaporates  in  him  in  intellectual  reverie  and  £eams.  The 
Neo-Pktonio  extravagances  which  lay  hidden  in  the  school 
from  the  first  came  in  his  writings  to  a  head,  and  merged 
in  pure  phantasy, — a  set  of  favourite  idcM  which  not 
merely  guided  but  dominated  the  reason.  Withal  Henry 
More  can  never  be  spoken  of  save  as  a  spiritual  genius  and 
significant  figure  in  the  history  of  British  philosophy,  leas 
n^ust  and  manly  and  in  some  respects  less  learned  than 
Cudworth  but  more  interesting  and  fertile  in  thought,  and 
more  sweet,  singular,  and  genial  in  character.  From  youth 
to  age  he  describes  himself  as  gifted  with  a  most  happy  and 
buoyant  temper.  X^e  presence  of  nature  filled  him  with 
rapture ;  he  wished  he  could  be  always  tub  dio,  **  Walk- 
ing abroad  after  his  studies  his  sallies  towards  nature 
would  be  often  inexpressibly  ravishing,  beyond  what  he 
could  convey  to  others."  His  own  thoughto  were  to  him 
a  never-ending  source  of  pleasurable  excitement  His 
mind  moved  with  great  rapidity  and  at  a  lofty  elevation, 
so  that,  as  he  says,  he  seemed  "all  the  while  to  be  in  the 
air."  This  mystical  glow  and  elevation  were  the  chief 
features  of  his  mind  and  character,  a  certain  transport  and 
radiancy  of  thought  which  carriedJiim  beyond  the  common 
life  without  raising  him  to  any  false  or  artificial  height, 
for  his  humility  and  charity  were  not  less  conspicuous  than 
his  piety:  The  last  ten  years  of  his  life  are  without  any 
speoal  record,  and  he  died  on  the  morning  of  1st  September 
1687,  and  was  buried  in  the  chapel  of  the  college  he  loved 
80  welt  where  within  less  than  a  year  his  friend  Cudworth 
was  laid  beside  him. 

Before  his  death  More  ivaed  complete  editions  of  his  works,  his 
Opera  Tkeologica  in  1676,  and  hit  Opera  Fkiloeophiea  in  1678. 
llie  chief  aathoritieB  for  hia  life  are  Ward's  Lift,  1710 ;  the  "  Pre- 
&tio  Qmeialiwrima  **  pieflzed  to  his  Opera  Omjiio,  1679  ;  and.alao 


a  general  aoconnt  of  &ie  manner  and  scope  of  hia  writings  in  an 
Apdlogif  vnUished  in  1664.  The  eollecnon  of  hia  Phi^eophicdl 
/^MfM,  1m7,  in  which  he  has  **  compared  his  chief  epecnlations 


and  experiencea,"  should  alao  be  oonaolted.  An  elaborste  analy- 
sis of  ua  life  and  works  is  given  in  Principal  Tullooh'a  Raiional 
Theology,  voL  it,  1874.  (J.  T.) 

MORE,  Thomas  (1478-1535X  lord  chancellor,  and  one 
of  the  most  illustrious  Englishmen  of  his  century,  was 
bom  in  Milk  Street  in  the  &ty  of  London,  7th  February 
1478.  He  received  the  rudiments  of  education  at  St 
Anthony's  School  in  Threadneedle  Street^  at  that  time 
under  Nicolas  Holt  held  to  be  the  best  in.  the  dty.  Ho 
was  early  placed  in  the  household  of  Cardinal  Morton, 
archbishop  of  Canterbury.  Admission  to  the  cardinal's 
family  was  esteemed  a  high  privilege^  and  was  sou^t  as 
a  school  of  manners  and  as  an  introduction  to  the  world 
by  the  sons  of  the  best  families  in  the  kingdom.  Tounff 
Thomas  More  obtained  admission  throtigh  tibe  influence  off 
his  father.  Sir  Thomas^  then  a  rising  barrister  and  aftei^ 
wards  a  justice  of  the  Court  of  King's  Bendu  Hhe  usod 
prognostication  of  future  distinctioii  is  attributed  m  the 
case  of  More  to  Cardiiial  Morton,  ''who  ivonld  often  tdl 
the  nobles  sitting  at  table  with  him,  whoe  yoimg  Thomas 
waited  on  him,  whosoever  livvth  to  trie  it  shaS  seetlds 
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child  prove  a  notftble  and  rare  man.''  ^  At  the  proper  age 
young  More  was  sent  to  Oxford,  where  he  is  said  vaguely 
to  have  had  Colet,  Grocyn,  and  Linacre  for  his  tutors.' 
All  More  himself  says  is  that  he  had  Linacre  for  his  master 
in  Greek. .  Learning  Greek  was  not  the  matter  of  course 
which  it  has  since  b^me.  Greek  was  not  as  yet  part  of 
^be  arts  curriculum,  and  to  learn  it  voluntarily  was  ill 
looked  upon  by  the  authorities.  Those  who  did  so  were 
suspected  of  an  inclination  towards  novel  and  dangerous 
modes  of  thinking;  then  rife  on  the  Continent  and  slowly 
finding  their  way  to  England.  More's  father,  who  intended* 
Ms  son  to  make  a  career  in  his  own  profession,  took  the 
alarm)  he  removed  him  from  the  university  without  a 
degree,  and  entered  him  at  Kew  Lin  to  commence  at 
once  the  study  of  the  law.  The  young  man  had  been 
kept  in  a  state  of  humiliating  dependence  in  money 
matters,  having  had  no  allowance  made  him,  and  having 
had  to  apply  to  his  father  even  for  a  pair  of  new  shoes 
when  the  old  were  worn'  out.  This  system  was  pursued 
by  his  parents  not  from  niggardliness  but  on  principle; 
and  Thomas  More  in  later  years  often  spoke  with  appro- 
bation of  this  severe  discipline,  as  having  been  a  means  of 
keeping  him  from  the  vulgar  dissipations  in  which  his 
fellow-students  indulged.  ,  After  completing  a  two-years' 
course  in  New  Inn,  an  Inn  of  Chancery,  More  was  admitted 
in  February  1496  at  Lincoln's  Inn,  an  Inn  of  Court  **  At 
t^at  time  the  Inns  of  Court  and  Chancery  presented  the 
discipline  of  a  well -constituted  university,  and,  through 
professors  under  the  name  of  readers  and  exercises  under 
the  name  of  mootings,  law  was  systematically  taught '^ 
(Campbell).  In  his  professional  studies  More  early  dis- 
tinguished hims^,  so  tliat  he  was  appointed  reader-in-law 
in  Fumival's  Inn ;  but  he  would  not  relinquish  the  studies 
which  had  attracted  him  in  Oxford.  We  find  him  deli- 
vering a  lecture  to  audiences  of  **  all  the  chief  learned  of 
the  city  of  London."  *  The  subject  he  chose  was  a  com- 
promise between  theology  and  the  humanities,  being  St 
Augustine's  De  CivUaU,  In  this  lecture  More  sought  lees 
to  expound  the  theology  of  his  author  than  to  set  forth 
the  philosophical  and  historical  contents  of  the  treatise. 
The 'lecture-room  was  a  church,  St  Lawrence  Jewry,  placed 
at  his  disposal  by  Grocyn,  the.  rector. 

Somewhere  about  this  period  of  More's  life  two  things 
happened  which  gave  in  opposite  directions  the  determin- 
ijig  impulse  to  his  future  career.  More's  was  one  of  those 
highly  susceptible  natures  which  take  more  readily  and 
more  eagerly  than  common  minds  the  impress  of  that 
which  they  encounter  on.  their  fiirst  contact  with  men. 
Two  principal  forms  of  thought  and  feeling  were  at  this 
date  in  conflict,  rather  tmconscious  than  declared,  on  Eng- 
lish soil  Under  the  denomination  of  the  ""old  learning," 
the  sentiment  of  the  Middle  Ages  and  the  idea  of  church 
authority  was  established  and  in  full  possession  of  the 
religious  houses,  the  universities,  and  the  learned  profes- 
sions. The  foe  that  was  advancing  in  the  opposite  direc- 
tion, though  without  the  conscience  of  a  hostile  purpose, 
was  the  new  power  of  human  reason  ^animated  with  the 
revived  sentiment  of  classicism.  In  More's  mind  both 
these  hostile  influences  found  a  congenial  home.  Each 
had  its  turn  of  supremacy,  and  in  his  early  years  it  seemed 
Vi  if  the  humamstic  influence  would  gain  the  final  victory. 
About  the  age  of  twenty  he  was  seized  with  a  violent 
access  of  devotional  rapture.  He  took  a  disgust  to  the 
world  and  its  occupation^  and  experienced  a  longing  to 
give  himself  over  to  an  ascetic  Uf e.  He  took  a  lodging 
near  the  Charterhouse,  and  subjected  himself  to  the  disci- 
pline of  a  Carthusian  monk.  He  wore  a  sharp  shirt  of 
nair  next  his  skin,  apourged  himself  every  Friday  and 
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other  fasting  days,-  lay  upon  the  bare  ground  with  a  log 
undtr  his  head,  and  allowed  himself  but  four  or  five  hours' 
sleep.-  This  access  of  the  ascetic  malady  lasted  but  a  short 
time,  and  More  recovered  to  all  outward  appearance  hia 
balance  of  mind.  But  he  never  entirely  emancipated 
hims^ilf .  f rom  the  sentiment  of  devotion,  though  in  later 
life  it  exhibited  itself  in  a  more  rational  form.  Even 
when  he  was  chancellor  he  would  take  part  in  church 
services,  walking  in  their  processions  with  a  surplice. 
This,  however,  was  at  a  later  time.  '  For  the  moment  the 
balance  of  his  faculties  seemed  to  be  restored  by  a  revival 
of  the  antagonistic  sentiment  of  humanism  which  he  had 
imbibed  from  the  Oxford  circle  of  friends,  and  specially 
from  Erasmus.  The  dates  as  regards  More's  early  life 
are  uncertain;  and  we  can  only  say  that  it  is  possible  that 
the  acquaintance  with  Erasmus  might  have  begun  during 
Erasmus's  first  visit  to  England  in  U99.  Tradition  haa 
dramatized  their  first  meeting  into  the  story  given  by 
Cresacre  More,* — ^that  the  two  happened  to  sit  opposite 
each  other  at  the  lord  mayor's  table,  that  they  got  into 
an  argument  during  dinner,  and  that,  in  mutual  astonish- 
ment at  each  other's  wit  and  readiness,  Erasmus  ex- 
claimed, "Aut  tu  es  Moms,  aut  n'ullua,"  and  the  other 
replied,  ''Aut  tu  es  Erasmus,  aut  diabolust"  Reject- 
ing this  legend,  which  bears  the  stamp  of  fiction  upon  its 
face,  we  have  certain  evidence  of  acquaintance  between 
the  two  men  in  a  letter  of  Erasmus  with  the  date  '*  Oxford, 
29th  October  1499."  If  we  must  admit  the  correctness  of 
the  date  of  Ep.  14  in  the  collection  of  Erasmus's  SpUtdsty 
we  should  have  to  assume  that  their  acquaintance  had 
begun  as  early  as  1497.*  Ten  yoEtrs  More's  senior,  and 
master  of  the  accomplishments  which  More  was  ambitious 
to  acquire,  Eranaius.  could  not  fail  to  exercise  a  powerful 
influence  over  the  brilliant  young  Englishman.  More's 
ingenuous  demeanour,  quick  intelligence,  and  winning 
manners  fascinated  Erasmus  from  the  first,  and  acquaint- 
ance rapidly  ripened  into  warfti  attachment.  This  contact 
with  the  prince  of  letters  revived  in  More  the  spirit  of  the 
"  new  learning,"  and  he  returned  with  ardour  to  the  study 
of  Greek,  whid^  had  been  begun  at  Oxford.  The  humanistic 
influence  ^'as  sufficiently  strong  to  save  him  from  wrecking 
his  life  in  monkish  mortification,  and  even  to  keep  him 
for  a  time  on  the  side  of  the  party  of  progress.  He  ac- 
quired no  inconsiderable  facility  in  the.  Greek  language, 
from  which  he  made  and  published  some  translations. 
His  Latin  style,  though  wanting  the  inimitable  ease  of 
Erasmus  and  often  offending  against  idiom,  is  yet  in 
copiousness  and  propriety  much  above  the  ordinaiy  Latin 
of  the  English  scholars  of  his  time. 

More's  attention  to  the  new  studies  wa«  always  subor- 
dinate to  his  resolution  to  rise  in  his  profession,  in  which 
he  was  stimulated  by  his  father's  example.  Ab  early  as 
1502  he  was  appointed  under-sheriff  of  the  city  of  London, 
an  office  then  judicial,  and  of  considerable  dignity.  He 
first  attracted  public  attention  by  his  conduct  in  the 
parliament  of  1504,  by  his  daring  opposition  to  the  king's 
demand  for  money.  Henry  VIL  was  entitled,  according 
to  feudal  laws,  to  a  grant  on  occasion  of  his  daughter's 
marriage.  But  he  came  to  the  House  of  Commons  for  a 
much  larger  sum  than  he  iniended  to  give  with  his  daughter. 
The  members,  unwilling  as  they  were  to  vote  the  money, 
were  afraid  to  offend  the  king,  till  the  silence  was  broken 
by  More,  whose  speech  is  said  to  have  moved  the  House 
to  reduce  the  subsidy  of  three-fifteenths  which  the  Govern- 
ment had  demanded  to  X30,000.  One  of  the  chamberlains 
went  and  told  his  master  that  he  had  been  thwarted  by  a 
beardless  boy.  Henry  never  forgave  the  audacity ;  but, 
for  the  moment^  the  only  revenge,  he  could  take  was  upon 
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Hpre'B  fatlijbr,  whom  upon  some  pretext  he  threw  into  the 
Tower,  and  he  only  released  him  upon  payment  of  a  fine 
of^4100;-  /Thomas  More  even  found  it  ^Idvisable  to  with- 
ilraw  from  public  ii^e  into  obscurity.  During  this  period 
ol  retirement  the  old  dilemma  recurred.  One  while  he 
devoted  himself  to  the  sciences,  '*  perfecting  himself  in 
music,  arithmetic,  geometry,  and  a«tionomy,  learning  the 
French  tongue,  ancl  recreating  his  tired  spirits  on  the  viol,"^ 
or  translating  epigrams  from  the  Greek  anthology ;  another 
while  re«>lving  to  take  priest's  orders. 

From  dreams  of  clerical  celibacy  he  was  reused  by 
pia^Vfwg  acquaintance  with  the  family  of  John  Colt  of 
Kew  Hall,  in  Essex.    The  "honest  and  sweet  conversation" 
of  the  daughters  attracted  him,  and  though  his  inclination 
le4  him  to  prefer  the  second  he  married  the  eldest,  not 
liking  to  put  the  affront  upon  her  of  passing  her  over  in 
favour  of  her  younger  sister.     The  death  of  the  old  king 
lA  1507  r*8t'>r<^  him  to  the  practice  of  his  profession,  and 
to  that  public  career  for  .which  his  abilities  specially  fitted 
him.     From  this  time  there  was  scarce  a  cause  of  import- 
ance in  which  he  was  not  engaged.     His  professional  in- 
come amounted  to  £400  a  year,  equal  to  £4000  in  present 
money,  and,'' "  considering  the  relative  profits  of  the  law 
and  the  value  of  money,  probably  indicated  as  high  a 
station  as  £10,0&0  at  the  present  day"  (Campbell).     It 
v>ta  not  long  before  he  attracted  the  attention  of  the  young 
king  and  of  Wolsey.     The  Latin  verses  which  he  pre- 
sented to  E[enry  on  the  occasion  of  his  coronation  did  not 
deserve  particular  notice  amid  the  crowd  of  congratulatory 
odes.     But  the  spirit  with'  which  he  pleaded  before  the 
Star  Chamber  in  a  case  of  the  Crown  v.  the  Pope  recom- 
mended him  to  the  royal  favour,  and  marked  him  out  for 
employment.    More  obtained  in  this  case  judgment  against 
the  crown.     Henry,  who  was  present  in  person  at  the  trial, 
had  the  good  «ense  not  to  resent  the  .defeat,  but  took  the 
counsel  to  whose  advocacy  it  was  due  into  his  service.     In 
1514  More  was  made  master  of  the  requests,  knighted,  and 
sworn  a  member  of  the  privy. council     He  was  repeatedly 
employed  on  embassies  to  the  Low  Countries,  and  was  for  a 
long  time  stationed  at  Calais  as  agent  in  the  shifty  nego- 
tiations carried  on  by  Wolsey  with  the  court  of  France. 
In  1519  he  was  compelled  to  resign  his  post  of  under- 
sheriff  to  the '  city  and  his  private  practice  at   the  bar. 
Jn  1521  he  was  appointed  treasurer  of  the  exchequer,  and 
in  the  parliament  of  1523  he  was  elected  speaker.     The 
choice  of  this  officer  rested  nominally  with  the  House 
jtself,  but  in  practice  was  always  dictated  by  the  court. 
iSir  Thomas  More  was  pitched  upon  by  the  court  on  this 
occasion  in  order  that  his  popularity  with  the  Commons 
might  be  employed  to  carry  the  money  grant  for  which 
Wolsey  asked.     To  the  great  disappointment  of  the  court 
More  remained  firm  to  the  popular  cause,  and  it  was  greatly 
owing  to  his  influence  that  its  demands  were  resisted. 
From  this  occurrence  may  be  dated  the  jealousy  which 
the  cardinal   began  to  exhibit   towards  More.      Wolsey 
made  an  attempt  to  get  him  out  of  the  way  by  sending 
him'  as  ambassador  to  Spain.     More  defeated  the  design 
by  a  personal  appeal  to  the  king,  alleging  that  the  climate 
would  be  fatal  to  his  health.     Henry,  who  saw  through 
Uie  artifice,  and  was  already  looking  round  for  a  more 
popular  successor  to  Wolsey,  made  the  gracious  answer 
that  he  would  emplo/  More  otherwise.     In  1525  More 
was  appointed  chancellor  of  the  duchy  of  Lancaster,  and 
no  pains  were  spared  to  attach  him  to  the  court.     The 
king  frequently  sent  for  him  into  his  closet,  and  discoursed 
witih  him  on  astronomy;  geometry,  and  points  of  divinity. 
This  growing  favour,  by  which.,  many  men  would  have 
been  carried  away,  did  not  impose  upon  More.     He  dis- 
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couraged  the  kmg's  advances,  showed  reluctance  to.g^  li 
the  palace,  and  seemed  constrained'  when. there.  Then 
the  king  began  to  come  hjmself  to  More's  house  at  Cheltoa. 
and  would  dine  with  him  without  previous  notice.  Roper 
mentions  oAe  of  these  visits,  when  the  king  after  dinner 
walked  in  the  garden  by  the  space  of  an  hour,  holding 
his  arm  routid  More's  neck.  Roper  afterwards  congratu- 
lated his  father-in-law  on  the  distinguished  honour  which 
had  been  shown  him.  "  I  thank  our  Lord,"  was  the  reply, 
"  I  find  his  grace  my  very  good  lord  indeed  ;  and  I  believe 
he  doth  as  singularly  favour  me  as  any  subject  within  this 
realm.  Howbeit,.  son  Roper,  I  may  tell  thee  I  liave  ho 
cause  to  be  proud  thereof,  for  if  my  head  would  win  him 
a  castle  in  France,  it  should  not  fail  to  go."  As  a  last 
resource  More  tried  the  expedient  of  silence,  dissembling 
his  wit  and  affecting  to  be  dull.  This  had  the  desired 
effect  so  far  that  he  was  less  often  sent  for.  But  it  did 
not  alter  the  royal  policy,  and  in  1529,  when*  a  successor 
had  to  be  found  for  Wolsey,  More  was  raised  to  the 
chancellorship.  The  selection  was  justified  by  More's  high 
reputation,  but  it  was  abo  significant  of  the  modification 
which  the  policy  of  the  court  was  then  undergoing.  It 
was  a  concession  to  the  rising  popular  party,  to  which  it 
was  supposed  that  MoreV  politics  inclined  him.  The 
public  favour  with  which  his  appointment  had  been 
received  waa^ justified  by  his  conduct  as  Judge  in  ^  the 
Court  of  Chancery.  Having  heard  causes  in  the  forenooa 
between  eight  and  eleven,  after  dinner,  he  sat  again  t^ 
receive  petitions.  The  meaner  the  suppliant  was  tUe 
more  affably  he  would  speak  to  him,  and  the  more.,speedi]y 
he  would  despatch  his  case.  In  .this  respect  he  formed  % 
great  contrast  to  his  predecessor,  whose  arrears,  "he  soon 
cleared  off.  One  morning  being  told  by  the  ^officer  that 
there  was  not  another  cause  before  the  court,  he  order^'d 
the  fact  to  be  entered  on  record,  as  it  had  never  happened 
before.  He  not  only  refused  all  gifts,  such  as  had  b'^en 
usual,  himself,  but  took  measures  to  prevent  any  of  his 
connexions  from  interfering  with  the  course  of  justice. 
One  of  his  sons-in-law;  Heron,  having  a  suit  in  the  chan- 
cellor's court,  and  refusing  to  agree  to  any  reasonable 
accommodation,  because  the  judge  ''was  the  most  affec- 
tionate father  to  his  children  that  ever  was  in  the  world," 
More  thereujion  made  a  decree  against  him. 

Unfortunately  for  Sir  Thomas  More,  a  lord  chancellor 
is  not  merely  a  judge,  but  has  high  political  functions  to 
perform*  In  raising  More  to  that  eminent  position,  the 
king  had  not  merely  considered  his  professional  distinction 
but  had  counted  upon  his  avowed  liberal  and  reforming 
tendencies. "  In  the  Utopia^  which,  though  written  earlier. 
More  had  alloweli  to  be  printed  as  late  as  1516,  he  had 
spoken  against  the  vices  of  powei^  and  declared  for  indif- 
ference of  religious  creed  with  a  lareadth  of  philosophical 
view  of  which  there  is  no  other  example  in  any  English- 
man of  that  age.  At  the  same  time,  as  ho  could  not  be 
suspected  of  any  sympathy  with  LuthcTan  or  Wickliffite 
heretics,  he  might  fairly  be  regarded  as  qualified,  to  I^ad 
the  party  which  aimed  at  reform  in  state  and  church 
within  the  limits  of  Catholic  orthodoxy.  .But  in  the  king^ 
mind  the  public  questions  of 'reform,  were  entirely  sunk  in 
the  personal  one  of  the  divorce.  The  divorce  was  a  poinJb 
upon  which  Sir  Thomas  would  not  yie)d.  And,  as  he  saw 
that  the  marriage  with  Anne  Boleyn  was  determined  uix)n, 
he  petitioned  the  -king  to  be  allowed  to  resign  the  great 
seal,  alleging  failing  health.  With  much  reluctance,  the 
royal  permission  was  given  and  the  resignation  accepted, 
10th  May  1532,  with  many  gracious  expressions  of  good 
will  on  the  part  of  the  king.  The  promise  held  out  of 
future  boun^  was  never  fulfilled,  and  More  left  office^  as 
he  had  entered  it,  a  poor  man.  •  His  necessitous  condition 
was  so  notorious  that  the  clergy  in  convocation  voted  hiiu 
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a  prwent  of  £5000.  This  he  peremptorily  refused,  eithei 
for  himself  or  for  his  family,  declaring  that  he  "  had  rather 
see  it  all  cast  into  the  Thames."  Yet  the  whole  of  his 
income  after  resigning  office*  did  not  exceed  £100  a  year. 

Hitherto  he  had  maintained  a  large  establishment^  not 
on  the  princely  scale  of  Wolsey,  but  in  the  patriarchal 
fashion  of  having  all  his  sons-in-laW,  with  their  families, 
nnder  his  roof.  When  he  resigned  the  chancellorship  he 
called  his  children  and  grandchildren  together  to  explain 
his  reduced  circumstances.  "  If  we  wish  to  live  together," 
said  he,  "  you  must  be  content  to  be  contributories  together. 
But  my  counsel  is  that  we  fall  not  to  the  lowest  fare  first : 
we  will  not>  therefore,  descend  to  Oxford  fare,  nor  to  the 
fare  of  New  Inn,  but  we  will  begin  with  Lincoln's  Inn 
diet,  where  many  right  worshipful  men  of  great  account 
and  good  years  do  -live  full  well ;  which  if  we  find  oi^- 
selves  the  first  year  not  able  to  maintain,  then  we  will  in 
the  next  >ear  come  down  to  Oxford  fare^  where  many 
great  learned  and  ancient  fathers  and  doctors  are  continu- 
ally conversant ;  which  if  our  purses  stretch  not  to  main- 
tain neither,  then  may  we  after,  with  bag  and  wallet,  go 
a-begging  together,  hoping  that  for  pity  some  good  folks 
will  give  us  their  charity." 

"More  was  now  able,  as  he  writes  to  Erasmus,  to  return 
to  the  life  which  had  always  been  his  ambition,  when,  free 
from  business  and  public  afiairs,  he  might  give  himself  up 
to  his  favourite  studies  and  to  the  prtfcticea  of  his  devotion. 
Of  the  CHielsea  interior  Erasmus  has  drawn  a  charming 
picture,  which  may  vie  with  Holbein^s  celebrated  canvas, 
The  Household  of  Sir  Thomas  More. 
*  **  More  his  bnilt,  near  London,  upon  the  Thames,  a  modest  yet 
oommodlons  mansion.  There  he  liyes  saironiided  by  his  nameroas 
iunily,  indading  his  wife,  his  son,  and  his  son's  wife,  his  throe 
daughters  and  their  husbands,  with  eleven  grandchildren.  There 
is  not  any  man  living  so  affectionate  to  his  children  as  he,  and  he 
loveth  his  old  ^ife  as  if  she  were  a  girl  of  fifteen.  Such  is  the 
excellence  of  his  disposition  that  whatsoever  happeneth  that  could 
not  be  helped,  he  is  as  cheerfid  and  as  well  pleased  as  though  the 
best  thing  poasible  had  been  done.  In  Hore*s  house,  you  would 
say  that  Plato's  Academy  was  revived  again,  only,  whereas  in  the 
A^emy  the  discnssioBs  turned  upon  gjeometry  and  the  power  of 
numbers,  the  house  at  Chelsea  is  a  veritable  school  of  christian 
religion.  In  it  is  none,  man  or  woman,  but  readeth  or  studieth 
theliberal  arts,  yet  is  tiieir  chief  care  of  piety.  There  is  never  any 
seen  idle ;  the  nead  of  the  house  governs  it  not  by  a  lofty  carnage 
uul  oft  rebukes,  but  by  sentleneas  and  amiable  manners.  Every 
member  is  busy  in  his  place,  performing  his  duty  with  alacrity  ; 
nor  is  sober  mirth  wanting'*  ^ 

But  More  was  too  conspicuous  to  be  lonp;  allowed  to 
enjoy  the  happiness  of  a  retired  life.  A  special  invitation 
was  sent  him  by  the  king  to  attend  the  coronation  of 
Anne  Boleyn,  accompanied  with  the  gracious  offer  of  £20  to 
buy  ia  new  suit  for  the  occasion  I  More  refused  to  attend, 
and  from  that  moment  was  marked  out  for  vengeance. 
A  first  attempt  made  to  bring  him  within  the  meshes 
of  the  law  only  recoiled  with  shame  upon  the  head 'of  the 
accusers.  They  were  maladroit  enough  to  attack  him  on 
his  least  vulnerable  side,  summoning  him  before  the  privy 
council  to  answer  to  a  charge  of  receiving  bribes  in  the 
administration  of  justice.  One  Famell  was  put  forward 
to  complain  of  a  decree  pronounced  against  him  in  favour 
of  the  contending  party  Yaughan,  who  he  said  had  pre^ 
seated  a  gilt  cup  to  Uie  dbanceUor.  Moro  stated  that  he  had 
received  a  eup  as  a  New  Tear's  gift  Lord  Wiltshire,  the 
queen's  father,  exultingly  cried  out,  "So,  did  I  not  tell 
you,  my  lords,  that  you  would  find  this  matter  trueV 
"But,  my  lords^"  oontinaed  More,  "having  pledged  Mrs. 
Yaoghan  in  the  wine  wherewith  my  butler  hietd  filled  the 
cup,  I  restored  the  cup  to  her."  Two  other  chaiges  of  a 
like  nature  were  refuted  as  triumphantly.  But  the  very 
futility  of  the  accusations  must  have  betrayed  to  More 
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the  bitter  determination  of  his  enemies  to  compMS  hk 
destruction.  Foiled  in  their  first  ill-directed  attempt, 
they  Fere  compelled  to  have  recourse  to  that  tremendoiis 
engine  of  regal  tyranny,  the  law  of  treason.  A  WU  was 
brought  into  parliament  to  attaint  Elizabeth  Barton^  a 
nun,  who  was  said  to  have  held  treasonable  Unguagcu 
Barton  turned  out  afterwards  to  have  been  an  impostor, 
but  she  had  duped  More,  who  now  lived  in  a  superstitioiia 
atmosphere  of  convents  and  churches  and  he  had  given 
his  countenance  to  her  supernatural  pretensions.  His 
name,  with  that  of  Fisher,  was  accordingly  included  in 
the  bill  as  an  accomplice.  When  .he  came  before  thn 
council,  it  was  at  once  apparent  that  the  charge  of  treason 
could  not  be  sustained,  and  the  efforts  of  the  court  agents 
were  directed  to  draw  from  Moro  some  approbation  of  the 
king's  marriage.  But  to  this  neither  cajolery  nor  threats 
could  move  him.  The  preposterous  charge  was  urged  that 
it  was' by  his  advice  that  Uie  king  had  committed  himself 
in  his  book  against  Luther  to  an  assertion  of  the  pope's 
authority,  whereby  the  title  of  "  Defender  of  the  Faith  "  had 
been  gained,  but  in  reality  a  sword  put  into  the  pope's 
hand  to  fight  against  llm.  *  Moro  was  able  to  reply  thai 
he  had  warned  &e  king'toat  this  very  thing  might  happen, 
that  upon  some  breach  of  amity  between  the  crown  of 
England  and  the  pope  ^pnry's  too  pronounced  assertion 
of  the  papal  authority  might  be  turned  against  himirtf^ 
"therefore  it  were  best  that  place  be  amended,  and  his 
authority  moro  slenderly  touched."  "Nay,"  replied  ili» 
king,  "  Uiat  it  shall  not ;  we  are  so  much  bound  to  the  see 
of  Rome  that<  we  cannot  do  too  much  honour  unto-  it^ 
Whatsoever  impediment  be  to  the  contraiy,  we  will  set 
forth  that  authority  to  the  utmost ;  for  we  have  received 
from  that  see  our  crown  imperial,"  "which,"  added  More^ 
"  till  his  grace  with  his  own  month  so  told  'me,  I  never 
heard  before."  Anything  moro  defiant  and  exasperating 
than  this  could  not  well  have  been  said.  But  it  could  not 
be  laid  hold  of,  and  the  charge  of  treason  being  too 
ridiculous  to  be  proceeded  with,  More's  nalkie  was  struck 
out  of  the  bill.  When  his  daughter  brought-  him  the 
news.  More  calmly  said,  "  T  faitib,  Meg,  quod  differtnr, 
non  aufertur :  that  which  is  postponed  is  not  dropt."  At 
another  time,  having  asked  his  daught^  how  the  court 
went,  and  how  Queen  Anne  did,  he  received  for  answer, 
V  Never  better;  there  is  nothing  else  but  dancing  and  sport- 
ing." To  this  Mor<>  answered,  "  Aks,  Meg,  it  pitieth  me 
to  remember  unto  what  misery,  poor  soul,  she  will  shortlj 
come;  these  dances  of  hers  will  prove  such  dancv  th^ 
she  will  spurn  our  heads  off  like  footballs ;  but  it  will  not  be 
long  ere  her  head  will  dance  the  like  dance."*  So  the  speech 
runs  in  the  Life  by  More's  great-grandson ;  but  in  th*  onlj 
trustworthy  record,  the  life  by  hu  ^n-in-law  Roper,  More's 
roply  ends  with  the  words,  "  she  will  shortly  come. "  In  thu^ 
as  in  other  instances,  the  later  statement  has  the  appear* 
'  ance  of  having  been  an  imaginative  extension  of  the  earlier. 
In  1534  the  Act  of  Supremacy  was  pab^ed  and  the 
oath  ordered  to  be'  tend^ed.  More  was  berr  for  to 
Lambeth,  where  he  offered  to  swear  to  the  succession,  Imt 
steadily  refused  the  oath  of  supremacy  as  against  his  con- 
science. Thereupon  he  was  given  in  charge  to  the  abbot 
of  Westminster,  and,  persisting  in  his  refusal,  was  four 
days  afterwards  committed  to  the  Tower.  After  a*  doss 
and  even  cruel  confinement  Hie  was  denied  the  use  of  pen 
and  ink)  of  more  than  a  year,  ne  was  brought  to  trial  before 
a  special  commission  and  a  packed  jury.  Even  so  More 
would  have  biBen  acquitted,  when  at  the  last  moment 
Rich,  the  solicitor-general,  quitted  the  bar  and  presented 
himself  as  a  witness  for  the  crown.  Being  sworn,  he 
detailed  a  confidential  conversation  he  had  hsA  with  the 
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priBoner  in  the  Tower,  ^e  affirmed  that,  having  himself 
admitted  in  the  coone  of  this  donvenation  **that  there 
were  things  which  no  parliament  cotild  do, — e.^.,  no  parlia- 
Ipent  oonld  make' a  Uw  that  Qod  should  not  be  God,"  Sir 
iliomos  had  replied, ''  Ko  more  could  the  parliament  make 
the  long  supreme  head  of  the  church."  P  this  act 'of  perjury 
a  verdict  of  "  guilty  "  was  procured  from  the  j  ury.  The  execu- 
tion of  the  sentence  followed  within  the  week,  on  7th  July 
1535.  The  head  was  fixed  upon  London  Bridge.  Jlhe  ven- 
geance of  Henry  was  not  satisfied  by  this  judicial  murder 
of  his  friend  and  servant ;  he  enforced  the  confiscation  of 
what  small  property  More  had  left,  expelled  Lady  More 
from  the  house  at  Qielsea,  and  even  set  aside  assignments 
which  had  been  legally  executed  by  More,  who  foresaw 
what  would  happen  before  the  commission  of  the  alleged 
treason.  More's  property  was  settled  on  Princess  Elizabeth, 
afterwards  queen,  who  kept  possession  of  it  till  her  death. 
At  his  deaUi  Sir  Thomas  More  was  in  the  fifty-eighth 
year  of  his  age.  He  was  twice  married,  but  had  children 
only  by  his  first  wife.  His  eldest  daughter  Margaret, 
married  to  William  Boper,  is  one  of  the  foremost  women 
in  the  annals  of  the  country  for  her  virtues,  high  intelli- 
gence, and  various  accomplishments.  8he  read  Latin  and 
Greek,  was  a  proficient  in  music,  and  in  the  sciences,  so 
far  M  they  were  then  accessible.  &er  devotion  to  her 
father  is  historical ;  she  gave  him  not  only  the  tender 
affection  of  a  daughter  but  the  high-minded  sympathy  of 
a  soul  great  as  lus  own. 

It  it  anfortnittte  for  More*t  repntation  that  he  has  been  adopted 
as  a  champioil  of  a  party  and  a  cause  which  is  arrayed  in  hostility 
to  the  liberties  and  constitution  of  his  country.  Aoart  from  the 
partisan  use  which  is  made  of. bis  name,  we  most  rana  him  among 
the  noblest  mihds  of  England,  as  one  who  became  the  victim  of  a 
tyrant  whose  policy  he  disapprored  and  whose  serrile  instruments 
he  despised.  If  his  language  towards  the  tyrant  is  often  more 
seryile  than  became  a  freeman,  we  must  remember  that  such  was 
the  court  style  of  the  jperiod,  and  that  we  must  not  construe  liter- 
ally nhrases  of  eompument.  It  ia  howerer,  impossible  to  deny 
thikt  More's  policy  u  later  life  did  tfot  bear  out  the  more  libend 
conyictions  of  his  earlier  yeaia  His  views  and  feelings  contracted 
under  ihe  combined  influences  of  his  professional  practice  and  of 

Sublic  employment.  In  the  Utopia,  published  in  1616,  he  not  only 
enouncea  the  ordinary  tIccp  of  power,  but  evinced  an  enlightenment 
of  sentiment  which  went  hr  beyond  the  most  statesmanlike  ideas 
to  be  found  amon^  his  contemporaries  pronouncing  not  merely  for 
toleration  bat  rising  even  to  the  philosophical  conception  of  the 
indi^erenos  of  religious  ereed.  It  was  to  this  superiority  of  view, 
aod  not  merely  to  the  satire  on  the  administration  of  Henry  YII., 
that  we  must  ascribe  the  popularity  of  the  work  in  the  16th  cen- 
tury. For,  as  a  romance,  the  Utopia  hss  little  interest  either  of 
incident  or  of  chancter.  Jt  does  not,  as  has  been  said,  anticipate 
the  economical  doctrines  of  Adam  Smith,  and  much  of  it  is  fanciful 
without  being  either  witty  or  in^genious.  Mackintosh  says  of  it : 
"  It  intimates  a  vari^y  or  doctrines,  and  exhibits  a  multiplicity 
>f  projects^  which  the  writer  regards  with  almost  every  possible 
legree  of  approbation  and  shade  of  assent,  from  the  frontiers  of 
arnoua  and  entire  beliel^  through  gradations  of  descending  plausi- 
>ility,  where  the  lowest  are  scarcely  more  than  exercises  of  ingenuity, 
lud  to  which  some  wild  paradoxes  are  appended,  either  as  a  vehicle, 
»r  aa  an  easy  mema,  if  necessary,  of  disavowing  the  serious  inten- 
ion  of  the  whole  of  this  Flatonio  fiction." 

The  Epislola  ad  Dorpium  at  a  later  date  exhibits  More  em- 
>liatical]y  on  the  aide  of  the  new  learning.  It  contains  a  vindi* 
ation  of  the  study  of  Greek,  and  of  the  desirability  of  printing 
he  text  of  the  Greek  Testament,— views  which  at  that  date  required 
n  cmlitfbtened  understanding  to  enter  iato^  and  which  were  con- 
emaad  by  the  party  to  which  More  afteswards  attached  hiiAselt 
.t  the  moet,  he  can  be  doubtfully  exculpated  from  the  charge  of 
aving  tortnred  men  and  children  for  heresy.  It  is  admitted  by 
imseli  that  he  inflicted  punishment  for  religious  opinion.  Erasmus 
aJyventorea  to  aay  in  his  friend's  defence  "that  whfle  he  was 
lanrrflor  ao  man  was  put  -to  death  for  these  peatOent  opinions, 
hile  CO  many  sulbnd  death  in  Ataaee  and  the  Low  Countries." 

Tbe  U%  ^Str  Thoma$ Mof%  wu  wrlttn  tv Us  soo-iu-law  Roper  aboat  the 
d  of  Mary^  leten.  Itwas  pnserred  la  nL  during  the  rsim  of  Blatbeth, 
d  handed  about  la  eoplas,  aaay  «f  wMeh  ware  earsfsssly  msde.  It  was  not 
ren  to  the  pceaa  tfll  16SS,  with  tba  date  of  Faria  Reprints  wwa  saade  hj 
I  OTieV  by  lawlB  OTSa  nslX  and  by  Blasar  Mtt.  fsssx  Ropei's  life  is 
-  lU  tte  SMBy  sataeqiMnt  MocrapUes.   Jioie^s  X^  la  M&  (HarMaa 


Mme  ciTivft  or  uswrn  %itw9%  itsia  aaa  vj  Bianr  cibit,  ibsjjl  Mopsrs  lu 
•  aooroe  of  aU  tte  SMay  sataeqiMnt  MocrapUes.  Jioie^s  X^  la  M&  (Harli 
SS\  aBon3mitaa,batlqrineolssHarpii«ld.  wasalaowrllUulBllanrarei 
I  Itisf  Is  wateilst  la  tiili  Ml  h  labia  frnii  Itni  m    ikaotlMr  AumTVOua  I 


JR 


written  la  1599,  priated  In  Wordsworth's  ffMMaiHdal  AoffmaAy/  0. 4S-lsa.  is 
chiefly  eompil«d  ttom  Boper  and  HaniaPeld.    The  pralho*  u  aiguad  B.  bT^ 

Btepleton  (TVti  Thimm,  a.  ru  fnUi  3.  Th "  -  —  - 

CantuarUntU,  Thcmm  Mot'' 
Mori  (teparatelyX  Giati.  1 

oonld  flnd  Kattond  throogh  1       .  _  . 

in  tha  wxitinK*  of  hla  contemporarioi.  Cmacia  Uoca,  great-^faadaon  of  81c 
Thonaa,  eonpiled  a  new  life  aboat  th«  yaar  1037.  It  waa  printed  withoat  dal^ 
brft,  according  to  the  editor,  Bnntcr.  In  1631.  The  title  of  thli  edlthm  la~n« 
Lifi  t^Sir  num.  Mart.  Lord  Nigh  CAaaotUoar  ^Englemd^  4to,  a  L  eta,  aad  with 

new  tttla-page.  1642, 1726, 1828.    ""■   " ^  •     -        - 

at  an  Independent  authority. 

and  Staplaton.  The  additions  made  hare  lomeUmae  the  appeaianoe 

ampllQcations  of  Roper's  umpla  statementi.    At  other  ttoes  they  aia 


ThU  lift  to  cited  by  the  snheequont  Uogtapheis 
But  It  la  almoet  entinly  borrowed  firan  Mer 
The  additions  made  hare  sometlmee  the  appearanoe  of  rhetorical 


ative  mlraelot.    Th^  whole  is  oouehed  In  that  atialn  of  derotlooal ^ 

In  which  the  llTee  of  the  lalnta  are  nanaUy  eompoaed.  The  author  aeama  to 
imply  that  he  had  reeelved  •npcmatnral  oomarattieatloas  from  the  ipirt t  of  his 
anoeator.    Already,  only  eighty  years  after  Moia'a  eseeatlOB,  haclo^aphy  had 


Ay,  only  e 
taken  possession  of  tha  ucl 
Cresaere  Uor^s  Lijk  cannot 


taanda 

>t  be  alleged  aa  erMeaee  Ibr  any  Ih 
otherwise  Touched..    It  has  been  remarked  by  Hunter  that  If  ore's  UCb  and  wwka 


alatoaa 
I  alleged  as  erideaee  Ibr  sn; 


have  been  aU  along  manlpnlatad  for  poUtied  puzpoeea,  and  in  ttie  tatorast  of 

as  0 
llrapria 
trta  Themm  in  1588.  when  the  recovery  oC\ 


)H  ell  slong  man  

the  holy  see.    la  iZsry's  feign,  and  hi'the  tide  of  ditiioile  reaction^ 

"*        " I  of  him :  Ellis  Heyw<    "" ""  " 

[Bted  tha  fbUo  of  his 


Harpsfleld  a^te  liTca  of  him ;  Ellis  Hi 
Polo,  and  Tottell  rs] 


looked  for  by  the  Bpantsh  invasion. 


Ropw  aal 

rood  dedicated  his  /I  JforB  to  CSdlaal 

;Ush  works.    BUplaton  peaMNd 

_       tothaseaof  BomTwas 

In  1509,  when  there  waa  a  pvoepeet  of  a 


disputed  succession,  the  anonymous  JAJ^  by  B.  IL  waa  eompoaed 

Charles  had  alUcd  himself  with  a  Oatholle,  the  IV«  by  CtasacN  Moia  ieened  ftw 
the  press.  Hunter  might  have  added  that  BUpIeton  wea  baiag  repriaded  at 
Oratz  at  the  time  when  tha  oonTersion  of  England  waa  expeeted  fron  Jaa 
The  later  live^  of  Sir  Thomas  More  have  been  nnmenoa,  but  the  ealy  one 
has  any  critical  value  is  that  br  O.  T.  Rodhart  rSoMoi  Jfonu^  sue  dm  QnsBsM 
bcorbne«(,  Nuromberg,  1839.  Other  lives  am  by  J.  Hoddesdon,  London 
1663  i  by  Cayley,  3  voU..  London,  1808 ;  by  Mackintosh,  Liu4am'»  CtA.  C 
London,  1831,  1844 ;  and  in  MoiVs  IKerfa,  London,  1846 ;  by  Lord  GampI 
Lives  <tf  tJu  ChaneeUon,  toL  L,  184840 ;  by  D.  KiMid  bk  RmuUmmet  el  £ 
by  Banmstark.  FrenMnw.  1870.  A  hfbnphioal  atady  on  Mon's  latia 
is  Pki/emonuby  J.  H.  llandea.  Sd  ed.,  boodon,  187a 
More's  writings  are  nttaMroaa,'and  a  eootplete  bibllogiaphy  of  tkesa  weHU 
.  __, ^  ■b^U^  Wo^  were  eolleetod  and  pnhiishad  In 


occupy  several  columns. 

one  voL  folio  by  Rastall,  London,  1890^  sad  reprint 

His  Latin  Work*  were  olso  a«£axaUay  mlleeted  la  one  voC,  Baael,  lASS 


London,  189QL  sad  repriatMl  hr  TotteO,  London,  I&ST. 

>e«paxaUay0oUeeled  la  one  VOL,  Baael,  lASS;  LooviriB, 

and,  most  complete^  Fkaakfort  and  Leipele,  ISSa    The  ITtepia  haa  had 


numerous  cditiona,  the  ftrst  Is  Lobt~  Uia    There  aie  ta  a  Inidlsh  trai 

of  the  Utopia,  by  R.  Robynson,  London,  ISSl,  1S66»  1694»  aadl>yGAlh. ^ 

1688.    The  latin  poems,  Pronrnrntmata,  appeared  In  Ul%  UIOl  USa    Ihla 
hut  edition  contains  the  l^topiB  and  otl|cr  praee  Utia  pleoea  (M.  P.) 

MOREAU,  H£o6siPFi|  a  minor  lyric  poet  of  disputed 
but  considerable  talent^  was  bom  at  Fans  on  the  9th  April 
1810,  and  died  in  the  hospital  of  La  Chants  on  the  10th 
December  1 838.  In  his  early  youth  his  parents^  who  were 
very  ill-off,  migrated  to  Proyins,  where  the  mother  went 
into  service  and  the  father  took  the  post  of  usher  in  & 
public  school  Both  died  in  the  same  refuge  for  the  desti- 
tute which  afterwards  received  their  son.  H^dsippe  was 
fairly  educated  and  was  apprenticed  to  a  printer,  but  he 
preferred  the  work  (in  France  usually  paid  most  miserably) 
of  "  mattre  d'6tades  **  in  a  school  He  went  to  Paris  before 
1830,  and  appears  to  have  practised  both  his  oocupationa 
there,  though  for  the  most  part  h^  either  adopted  by  choice 
or  was  driven  by  ill-fortune  to  adopt  the  smgular  life  of 
alternate  hardship  and  cheap  dissipation  which  is  dignified 
in  France  by  the  name  of  Bohenuanism.  In  Moreau's'case 
there  is.  no  doub^  that  the  hardships  exceeded  the  dissipa- 
tion. He  was  luibitually  houseless,  and  is  said  to  have 
exposed  himself  to  the  dangers  of  a  cholera  hospital  in 
t£e  great  epidemic  of  1832  simply  to  obtain  shelter  and 
food.  Then  he  revisited  Provins  and  published  a  kind  of 
satirical  serial  called  Dtoghie,  Some  years  of  this  life 
entirely  ruined  his  health,  and  it  was  only- just  before  hia 
death  that  he  succeeded  in  getting  his  collected  poema 
published,  selling  the  copyright  torM  sterling  and  eighty 
copies  o^the  book.  It  was  received  not  unfavourably, 
but)  as  has  happened  in  other  cases,  the  author's  death, 
which  happened  soon  in  the  circumstances  mentioned,  waa 
required  to  excite  an  interest  which  was  proportionately 
excessive.  Horeau's  work,  like  that  of  many  other  young 
poets,  has  a  strong  note  of  imitation,  his  model  being 
especially  Stotnger;  and  his  character,  both  moral  and 
literary,  is  not  improved  by  obvious  affectation  in  political, 
religious,  and  social  matters.  But  some  of  his  poems,  sock 
as  La  Voulde  and  the  charming  Xa.  i'Sfnitt^.haye  graaft 
sweetness,  and  he  had  a  faculty  of  writing  both  in  proit 
and  poetry  which  seems  to  show  that  with  better  (ortan^ 
or,  to  speak  honestly,  with  more  intelligence  and  more  per- 
severance he  might  easily  have  saved  hidiBelf  from  the 
miserable  destitutioh  which  wis  hia  lot. 
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MOREATJ,  Jbak  Victor  (^63-1813),  the  greatest 
general  of  the  French  republic  after  Napoleon  and  Hoche, 
was  bom  at.Morlaix  in  Brittany  in  1763.  His  father 
was  an  "avocat "  in  good  practice,  and  instead  of  allowing 
him  to  enter  the  army,  as  he  wished^  insisted  on  his 
studying  law  at  the  university  of  Rennes.  Young  Moreau 
•howed  no  inclination  for  law,  but  revelled  in  the  freedom 
of  a  student's  life.  Instead  of  taking  his  degree  he  con- 
tinued to  live  with  the  students  as  their  hero  and  leader.  In 
that  capacity  he  became  a  person  of  political  importance, 
and  in  the  troubles  of  1787  formed  the  law  students  into 
a  sort  of  army,  which  he  commanded  as  their  provost.  In 
1789  he  became  yet  more  important^  and  conummded  the 
students  in  the  daily  affrays  which  took  place  at  Rennes 
between  the  young  nchleue^  who  protested  against  the  'mode 
of  election  to  the  states-general,  and  the  populace.  Though 
he  had  hardly  weight  enough  to  be  chosen  a  deputy,  he 
was  elected  one,  of  the  committee  of  correspondence  with 
the  deputies  at  Paris.  He  was  thus  able  to  foUow  the 
course  of  events  in  the  early  days  of  the  Revolution,  and 
was  early  impressed  with  the  conviction  that  no  compromise 
with  the  court  was  possible,  and  a  republic  the  only  re- 
source. These  opinions  estranged  him  from  his  father, 
who  belonged  to  the  party  of  Breton  independence  and 
preferred  Brittany  to  France.  At  last,  in  1792,  at  the 
call  for  volunteers  he  organized  a  battalion,  and  was  at 
once  elected  its  conimand(Euit.  With  it  he  served  under 
Dumourie^  and  in  1793  the  good  order  of  his  battalion, 
and  his  own  martial  character  and  republican  principles 
secured  his  promotion  as  general  of  brigade.  Caxnot,  who 
had  an  eye  for  the  true  qualities  of  a  general,  promoted 
him  to  be  general  of  division  in  1794,  and  gave  him  com- 
mand of  the  right  wipg  of  the  army  which,  under  Pichegru, 
was  destined  to  drive  the  English  and.Austrianaout  of  Flan- 
ders by  separating  the  Austriansfrom  the  English.  This  wing 
was  then  to  cover  the  occupation  of  Holland  by  the  main 
army  under  Pichegru.  These  operations  established  his 
military  fame,  and  in  1795  he  was  given  the  command  of  the 
army  of  the  Rhine  and  the  Moselle,  with  which  he  crossed 
the  Rhine  and  advanced  into  Germany.  He  was  at  first 
completely  successful,  and  won  several  victories,  but  at  last 
had  to  execute  bef  or-  \h^  archduke  Charles  a  retreat  which 
only  increased  his  fame,  as  he  managed  to  bring  back  with 
him  more  than  5000  prisoners.  In  1797  he  again  crossed 
the  Rhine,  but  his  operations  were  checked  by  the  con- 
clusion of  the  preliminaries  of  Leoben  between  Bonaparte 
and  the  Austrians.  It  was  at  this  time  he  found  out  the 
traitorous  correspondence  between  his  old  comrade  and 
commander  Pichegru  and  .the  prince  de  Cond^  which  hf' 
foolishly  concealed,  and  naturaUy  has  ever  since  been  sus- 
pected of  at  least  partial  complicity.  After  Fnictidor  the 
Directory  ceased  to  employ  his  service,  \mtil  the  absence  of 
Bonaparte  and  the  advance  of  Suwaroff  made  it  necessary 
to  have  some  great  general  in  Italy.  Yet  it  was  only  as 
chief  of  the  staff  that  he  served  under  Scherer  and  Joubert^ ' 
and  led  back  the  French  army  after  the  latter's  death  at 
KovL  When  Bonaparte  returned  from  Egypt  hf^  found 
Moreau  atParis,  greatly  dissatisfied  with  the  Directory  both 
as  a  general  and  as  a  republican,  and  obtained  his  assistance 
in  the  coup  (THat  of  Brumaire»  when  Moreau  commanded 
the  force  which  occupied  the  Luxembourg.  In  reward, 
the  first  consul  again  gave  him  command  of  the  army  of  the 
Rhine,  witli  which  he  fought  his  last  great' campaign,  that 
of  Hohenlinden,  when  his  success  was  due  ^ther  to  the 
splendid  military  qualities  of  his  generals  and  their  troops, 
and  his  own  tactical  genius,  than  to  any  inspiration  of 
Tictory  On  his  return  to  Paris  he  married  Mdlle.  Hullot^ 
an  ambitious  woman,  who  gained  a  complete  ascexidency 
over  him.  and  w^th  the  enormous  fortune  acquired  during 
his  campaigns  he  purchased  a  luxurious  hotel  in  Paris  and 


also  Barras*s  country-seat  of  Qrosbois.  His  wife  exerdsed  an 
evil  influence  over  him,  and  collected  around  her  all  who  were 
discontented  with  the  aggrandixement  of  Napoleon.  This 
"  club  Moreau  "  frightened  Napoleon,  and  encouraged  the 
royalists  ;  but  Moreau,  though  not  unwilling  to  become  a 
military  dictator  to  restore  the  republic,  would  not  intrigas 
for  the  restoration  of  Louis  XYIU.  AIT  this  was  well 
known  to  Napoleon,  who  seised  the  conspirators.  •  Moreau 
he  treated  with  real  leniency,  and  permitted  to  retire  first 
ta  Spain,  and  then  to  America.  Here  the  general  lived 
in  great  content  for  seven  years,  when  his  wife,  who  could 
not  allow  him  to  rest,  made  him  enter  into  negotiations 
with  Bernadotte,  his  old  comrade,  who  was  now  crown- 
prince  of  Sweden.  At  his  suggestion  Moreau  entered  ths 
service  of  the  czar  Alexander;  and  with  Bernadotte 
he  planned  the  campaign  of  1813.  Fortunately  for  hii 
fame  as  a  patriot  he  did  not  live  to  invade  France,  but 
was  mortally  wounded  while  talking  to  the  czar  at  the 
battle  of  Dresden  on  27  th  August  1813,  and  died  cm  2d 
September.  His  wife  received  a  pension  from  the  czar^ 
and  was  given  the  rank  of  mar^hale  by  Louis  XYUL 

Moreau's  fame  u  s  genenl  stands  v«rv  bitfli,  and  from  his  mii* 
vallons  coolness  in  conoacting  retreats  be  has  been  called  the  general 
of  retreats.  His  combinations  were  splendid,  and  his  temper  always 
nnraffled  when  most  closely  pressed  ;4mt  he  lacked  the  sudden  spirit 
of  seizing  a  victory  which  distinguished  Napoleon  la  his  early  cam* 
paiffns.  M  oreau  was  a  sincere  republican,  though  hii  own  iather  vsi 
ffuillotined  in  the  Terror ;  and  the  army  of  the  Rhine  was  the  hot- 
bed of  republicanism,  as  that  of  Italv  was  the  great  support  of  a 
militarv  tyranny.  As  a  man,  he  was  little  given  to  persoiial  ambi* 
tion  till  Lis  marriage,  and  would  probably  not  only  have  served 
Kapoleon  well  but  moderated  his  tendency  to  absolutiflm  hv  his 
Tery  existence,  had  not  his  wife  ruined  any  sbch  hope  by  involving 
him  in  intrigues.  He  was  fortunate  in  the  moment  of  his  death, 
though  he  would  have  been  more  so  had  he  died  in  America.  He 
soems  by  his  final  words,  **  Soyes  tranquilles,  meadeurs ;  c*est  itios 
sort,"  not  to  have  regretted  being  removed  from  hii  equivocsl 
position  as  a  general  in  arms  against  his  country. 

The  Utaraton  on  Moraaa  Is  eoploiu,  the  bMfc  book  betaur  0.  JoehBHn,  CmctsI 
Mormu—Ahrlm  tliwr  OttehidUt  minm  lAbtna  nnd  mitur  /clcbd^  Berlia,  1111 
A  more  oidlaary  work  !•  ▲.  de  Beaneluunp.  VU  petMaiu,  rtOUain,  tt  priU^  im 
GhUrvl  IforMv,  truslated  bj  Phnippert^  London,  1814 ;  end  there  la  a  euu^os 
tnot  on  his  daath  in  RoMUn,  transUted  into  Bngliah  nwUr  the  UtU  S^mt  Ik 
taOa  eanctntng  0«ii«nil  Iforma  and  kit  Lad  MominU,  bj  Faol  Brlnln,  Landoe, 
1814.  (H.  IL  a) 

MOREL  or  Morchxlul  See  Mvbhrooil 
MORELIA,  .formerly  Yalladolid,  a  city  of  Hezioo, 
capital  of  the  state  of  Michoacan  de  Ocampo^  is  situated 
125  miles  west  by  north  of  Mexico,  at  a  height  of  6400  feet 
above  the  sea,  in  19*  42'  K.  lat  and  101*  W.  long.  The 
site  is.  a  rocky  hill  on  the  Guayangareo  valley,  and  the 
western  horuon  u  bounded  by  the  great  Quinceo  mountain 
(11 ,000  f  eet^.  Since  the  middle  of  the  century  a  considerabld 
extension  ot  the  city  has*  taken  place^  especially  towards 
the  north :  its  streets,  which  run  for  the  most  part  at  right 
angles  to  each  other,  had  increased  from  tliirty  in  1856  to 
ninety-nin^  in  1873.  The  principcd  square  is  the  Flaza 
de  los  Martires  (formerly  de  Armas),  where  Matamoros 
was  shot  by  the  Spaniards  in  1814 ;  its  one  side  is  occupied 
by  the  cathedral  (1745),  a  large  building  with  two  towers 
about  200  feet  high.  The  churches  of  the  Carmelites  (del 
Carmen)  and  San  Jos^  are  of  some  note,  and  of  the  nine 
convents,  now  for  the  most  part  in  ruins,  several  wcrr 
wealthy  and  extensive.  That  of  the  Capuchins  is  now 
used  as  a  hospital,-  the  old  seminary  has  been  turned  into 
a  state-house,  and  the  tobacco  factory,  one  ot  the  most 
ancient  buildings  in  the  city,  serves  as  municipal  -  offices. 
An  important  institution,  supported  by  the  statei,  is  the 
college  of  San  Nicolas  de  Hidalgo,  originally  founded  by 
Juan  de  San  Miguel  in  the  16^  century  and  rebuilt  in 
1868.  The  Ocampo  theatre  dates  from  1869-1870.  Water 
is  1)rought  from  a  distance  of  about  3  miles  by  a.-  fine 
aqueduct,  donsti^ucted  in  1788 'by  D.  Antonio  de  Sao 
Miguel,  but  the  quality  is  often  deteriorated  by  the  pre- 
sence of  vegetable  matter.  'Morelia  lies  too  far  from  any 
great  natural  route  to  have  much  commerce  io  the  j>rcBa&t 
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•tate  of  the  coantry,  and  ita  manofactorev  are  limited  to 
the  production,  on  a  small  scale^  of  cotton,  woollen,  and  silk 
goods.  A  certain  delicate  sweetmeat  called  guayabaU  is 
a  regular. article  of  commerce  to  Mexico.  In  1760  the  city 
had  about  18,000  inhabitants,  in  1873  the  municipality 
had  36,940  and  the  city  -proper  about  30,000,  and  in 
1^80  the  bumber  is  stated  at  20,400. 

In  1541  Mendoza  chose  the  OttayftngareoTsIley  as  the  new  site 
for  the  city  of  Michoecan,  and  in  1546  the  place  receired  the  name 
of  YaUadplid.  Iturbide  and  Moreloe.wero  both  bom  within  ita 
mdnots ;  and  in  1828  the  Oorenxment  did  this  kttor  patriot  the 
honoor  of  renaming  the  city  Morelia.  In  1 883  it  was  made  the  seat 
of  an  archbishop.-  See  BoL  Soe.  de  gco^r,  d4  la  Hep.  Ifae. ,  Mex. ,  187*. 

MOR£LLET,AndkA  (1727-1819),  economist  and  miscel- 
laneous writer,  was  bom  at  Lyons  on  the  7th  of  March  1727. 
He  was  long  regarded  as  iJmost  the  last  survivor  of  the 
Philoflophe  school ;  and  in  this  character  he  figures  in  many 
memoirs, — ^for  instance  in  Madame  de  Remusat's.  He  was 
educated  by  the  Jesuits  in- his  native  town,  then  at  a 
seminary  in  Paris,  and  finally  at  the  Sorbonne;  and 'he 
took  holy  orders^  but  his  designation  of  abb^  was  the  chief 
thing  clerical  about  him.  He  early  joined  the  Philosophe 
party,  and  was  a  frequenter  of  most  of  their  talons,  being 
something  of  a  butt  (especially  to  his  f  ellow-abb4  and  rival 
in  politiod  economy,  Galiani),  l^ut  having  the  credit  of  a 
ready  and  biting  pen.  Voltaire  called  him  "L'Abb^ 
Mord-les."  His  work  was  chiefly  occasional,  and  the  most 
notable  parts  of  it  were  a  smart  pamphlet  in  answer  to 
FaUssot's  scurrilous  play  Les  PhUoaophu  (which  procured 
him  a  short  sojourn  in  Uie  Bastille  for  an  alleged  libel  on 
Falissot's  patroness,  ihe  princesse  de  Bobeck),  and  a  reply 
to  Qaliani's  Commerce  det  BlU  (1770).  Later,  he  made 
himself  useful  in  quasi-diplomatic  communications  with 
English  statesmen,  and  was  pensioned,  being,  moreover, 
elected  a  member  of  the  Academy  in  1 785.  The  outbreak 
of  the  Bevolution  (soon  after  which  he  was  engaged  in  a  con- 
troversy with  Chamfort  on  the  question  of  the  advantages 
and  deserts  of  the  Academy)  did  not,  as  it  did  with  many 
of  his  friends,  drive  him  from  the  country  or  put  his  life 
in  danger,  but  it  put  him  in  considerable  straits  of  fortune. 
He  maintained  a  kind  of  moderate  liberal  tone,  and  the 
return  of  something  like  order  under  the  Consulate  and 
the  Empire  restored  him  to  prosperity  and  pensions.  A 
year  before  his  death,  at  the  great  age  of  ninety-two,  on  the 
12th  of  January  1819  at  Paris,  he  brought  out  a  series  of 
MUangtB,  composed  chiefly  of  selections  from  his  former 
publications ;  and  after  his  death  appeared  his  memoirs, 
which  are  of  value  for  the  Philosophe  period.  Morellet, 
though  not  a 'man  of  extraordinary  ability  or  of  specially 
amiable  or  .estimable  character,  was  in  both  respects  a  fair 
specimen  of  the  man  of  letters  of  all  work  of  the  time. 
He  was,  in  fact,  a  journalist  with  a  special  turn  for  econo- 
mical subjects. 
:    MORERI,  Louis.    See  Ekcyclopjkdia,  voL  viil  p.  194. 

MOBETO,  AousTiv  (1618-1669),  Spanish  dramatist 
and  playwright,  was  bom  at  Madrid  in  ^618.  Of  his 
personal  and  even  of  his  literary  history  little  is  known. 
He  studied  at  Alcala  between  1634  and  .1639,  and  after- 
wards removed  to  Toledo,  where  he  entered  the  household 
of  the  cardinal -archbishop  and  took  holy  orders.  Ulti- 
mately he  .withdrew  altogether  from  the  world,  and  died  a 
member  of  an  ascetic  rel^ous  brotherhood  in  1669. 
'  Moreto  in  his  younger  years  was  a  pMlific  writer  for  the  ftage, 
and  almost  rivalled  Calderon  in  popularity.  Three  volumes  of  his 
pla^s  were  printed  between  1654  and  1681,  and  many  dramas 
besides  are  attributed  in  whole  or  in  part  to  him.  He  employed 
all  the  dramatic  forms  then  in  vogue.  Of  his  religious  plays,  Loa 
mat  Dichatot  Rermanot  (The  Most  Fortunate  Brothers),  embody- 
ing the  legend  of  the  seven  sleepers,  may  be  mentioned  as  the  least 
bombastic  and  absurd.  Others  are  £1  Jtosario  Ptrteguido,  turning 
on  the  persecutions  connected  with  the  introduction  of  the  rosary 
into  Spain,  and  Maria  Egypeiaea,  a  curious  representation  of  the 
extraordinary  legend  of  St  Uary  of  Esrypt    Hii  heroic  drama,'  El 


ralunU  JusticUn  (The  Brave  JustSeiaiy),  a  sboiy  of  the  tiaSs  Oe 
Pedro  the  Cruel,  is  one  of /considerable  power.  .His  **coiasdiae 
de  fignron,"  or  "character  comedies,."  as  they  sre  ealledjeompaie 
voL  viL  p.  422),  include  El  Lindo  Don  Diego  (The  q**dtwne 
I>on  Diego)  and  El  Deaden  con  a.  Deaden  (Disdain  met  with 
Disdain),  the  latter  partly  borrowed  from  Lope  de  Yega's  MUagna 
del  Deaprecio,  and  m  turn  imitated  by  Mouire  (In  his  Prim 

jPvJmtt^S   \>-,  r«..i>  n^ :  /tm.* .• «i?f ^_\    _wJ  « «i-». 


d^j6lidej,  by  Carlo  Gozri  {Pririeipeaita  Piloaofa),  atid  by  Schreyvogel 
{Donna  Diana).  The  Comediaa  Eseogidaa  de  Don  AguaHn  MoraU 
y  OabaAa  form  the  89th  volume  of  the  BiblioUaa  da  Aviotaa  Mapth 
ncUa  (Madrid,  1866).  ^^ 

MORETTO,  II  ("The  Blackamoor,"  a  term  which  hM 
not  been  particularly  accounted  for),  is  the  name  currautfy 
bestowed  upon  Alessandro  Bonyicino  (1  498-c.  1 560^  aoela< 
brated  painter  of  Brescia,  Venetian  school  He  was  bora 
at  Rovato  in  the  Brescian  territoiy  in  1498,  and  studied 
first  under  Fioravante  Ferramola  of  Brescia,  afterwards^ 
still  youthful,  with  Titian  in  Venice.  His  own  earlia 
method,  specially  distinguished  by  excellent  portrait-paint* 
ing,  was  naturally  modelled  on  that  of  Titian.  Afterwards 
he  conceived  a  great  enthusiasm  for  Raphael  (though  he 
does  not  appear  to  have  ever  gone  to  Rome),  and  his  style 
became  partially  Raphaelesque.  It  was,  however,  novel  in 
its  combination  of  diverse  elements,  and  highly  attiactive^— >. 
with  fine  pencilling,  a  rich  yet  not  lavish  use  of  perspective 
and  decorative  effects,  and  an  elegant  opposition  of  light 
and  shade.  The  human  figure  is  somewhat  slender  in 
Bonvicino's  paintings,  the  expression  earnestly  religious^ 
the  flesh-tints  vari^  more  so  than  was  common  in  the 
Venetian  school  The  backgrounds  are  generally  luminous^ 
and  the  draperies  well  modified  in  red  and  yeUow  tinta 
with  little  intermixture  of  blue.  The  depth  of  Bonvicino's 
talent,  however,  was  hardly  in  proportion  to  its  vigour 
and  vivacity  \  and  he  excelled  more  in  sedate  altar-piecea 
than  in  subjects  of  action,  and  more  in  oil-painting  than 
in  fresco,  although  some  fine  series  of  his  frescgs  remain, 
especially  that  in  the  villa  Martinengo  at  Novarino,  near 
Brescia.  Among  his  celebrated  works  in  the  city  are — ^in 
the  church  of  S.  Clemente,  the  Five  Virgin  Martyrsi  i£nd 
the  Assumption  of  the  Madonna  (this  latter  may  count  as 
his  masterpiece) ;  in  S.  Nazaro  e  Celso,  the  Coronation  <^ 
the  Madonna*;  in  S.  Maria  delle  Grazie,  St  Joseph ;  in  S. 
Maria  de'  ^liracoli,  St  Nicholas  of  Bari  In  the  Vienna 
Gallery  is  a  St  Justina  (once  ascribed  to  Pordenone) ;  in 
the  Stadel  Institute,  Frankfort,  the  Madonna  enthroned 
between  Sts  Anthony  and  Sebastian;  in  the  Berlin  Museum, 
a  colossal  Adoration  of  the  Shepherds,  and  a  large  votive 
picture  (one  of  the  master's  best)  of  the  Madonna  and 
Child,  with  infant  angels  and  other  figures  above  the 
clouds,  and  below,  amid  a  rich  landscape,  two  priests ;  in 
the  London  National  Gallery,"  St  Bemardin  and  other 
saints,  and  two  impressive  portraits.  H  Moretto  is  stated 
to  have  been  a  man  of  childlike  personal  piety,  preparing 
himself  by  prayer  and  fasting  for  any  great  act  of  sacred 
art,  such  as  the  painting  of  the  Virgin-mother.  His  dated 
works  extend  from  1524  to  1554,  and  he  was  the  master  of 
the  pre-eminent  portrait-painter  Moroni  His  death  took 
place  towards  1560. 

MORGAGNI,  GiovANKi  Battbtjl  (1682-1771),  the 
founder  of  pathological  anatomy,  was  bom  25th  February 
1682  at  Forl\,  an  ancient  and  important  town  on  the 
^milian  road  southwards  from  Bologna.^  His  parents 
were  in  comfortable  circumstances,  but  not  of  the  nobiEty; 
it  appears  from  his  letters  to  Lancisi  that  Morgagni  was 
ambitious  of  gaining  admission  into  that  rank,  and  it  may 
be  inferred  that  he  succeeded  from  the  fact  that  he  ia 
described  on  a  memorial  tablet  at  Padua  as  "nobilia 
Forolensis."  At  school  he  was  conspicuous  for  his  talents, 
and  he  was  especially  noted  for  his  readiness  in  classical 
epigram.     At  the  age  of  sixteen  he  went  to  Botbgna  to 


1  A  rtatne  of  the  illustrious  citizen  was  erected  at  Fori!  in  1876,  and 
the  town  library  preserves  fourteen  |Ca  volwa^s  of  his  writJofi, 
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•tady  pUlosoplif  and  medicine,  and  lie  gradti&ted  with 
much  6clat  as  doctor  in  both  faculties  ihree  jean  later 
(1701).  He  acted  as  prosector  to  Valsalva  (one  of  the 
distingtiished  pupils  of  Malpighi),  who  held  the  office  of 
**  demonstrator  anatomicus  "  in  the  Bologna  school  He 
Jkssisted  Valsalva  more  particularly  in  preparing  his  cele- 
brated work  on  the  A»<Uomy  and  Dxoeasti  of  the  Ear,  which 
came  out  in  170^.  Many  years  after  (1740),  Morgagni 
edited  a  collected  edition  of  Valsalva's  writings,  with  im- 
j^nrtant  addition^  to  the  treatise  on  the  ear,  and  with  a 
memoir  of  the  author.  When  Valsalva  was  transferred 
to*  Parma  Morgagni  succeeded  to  his  anatomical  demon- 
stratorship. At  this  period  he  enjoyed  a  high  repute 
in  Bologna ;  he  was  made  president  of  the  Academia 
Inqnietorum  when  in  his  twenty -fourth  year,  and  he 
is  said  to  have  signalized  his  tenure  of  the  presiden- 
tial chair  by  discouraging  abstract  speculations,  and  by 
setRnj^  the  fashion  towards  exact  anatomical  observa- 
tion and  reasoning.  He  published  the  substance  of  his 
communications  to  the  Academy  in  1706  under  the  title 
of  Advertaria  Anatamtcay  the  first  of  a  series  by* which 
lie  became  favourably  known  throughout  Europe  as  an 
accurate  anatomist ;  the  book  included  '*  Observations 
on  the  Larynx,  the  Lachrymal  Apparatus,  and  the  Pelvic 
Organs  in  the  Female."  After  a  time  he  gave  up  his 
post  at  Bologna,  and  occupied  himself  for  the  next  two 
or  three  years  at  Padua  and  Venice  with  anatomical 
studies  (of  fishes  at  the  latter  city),  as  well  as  with 
chemistry  and  pharmacy,  and  with  reading  in  the  libraries. 
He  then  settled  in  practice  in  his  native  town,  and  soon 
attracted  a  large  amount  of  business ;  there  was  hardly  a 
case  of  much  difficulty  about  which  he  was  not  consulted 
even  by  the  older  physicians,  "adeo  erat  m  observando 
attentua,  in  praedicendo  cautus,  in  curando  felix."  Such 
at  least  is  the  contemporary  eulogy.  After  less  than  three 
▼ears  of  this  career,  which  he  found  fatiguing,  he  sought 
an  opportunity  of  returning  to  more  academical  work. 
At  Paidua  he  had  a  friend  in  the  elder  Guglielmini,  pro- 
fessor of  medicine,  but  better  known  as  a  writer  on  physics 
and  mathematics,  whose  works  he  afterwards  edited  (1719) 
with  a  biography.  Guglielmini  desired  to  see  him  settled 
as  a  teacher  at  Padua,  and  the  unexpected  death  of 
Guglielmini  himself  made  the  project  feasible,  Vallisnieri 
being  transferred  to  the  vacant  chair  and  Morgagni  suc- 
ceeding to  the  chair  of  theoretical  medicine.  He  camo  to 
Padua  in  the  spring  of  1712,  being  then  in  his  thirty-first 
year,  and  he  taught  medicine  there  with  the  most  brilliant 
success  until  his  death  sixty  years  later  (6th  December 
1771).  ^Yhen  he  had  been  Uiree  years  in  Padua  an  oppor- 
tunity occurred  for 'his  promotion  (by  the  Venetian  senate) 
to  the  chfeiir  of  anatomy,  in  which  he  became  the  successor 
of  an  illustrious  line  of  scholars,  including  Vesalius, 
Fallopius,  Fabricius,  Gasserius,  and  Spigelius,  and  in  which 
he  enjoyed  a  stipend  that  was  increased  from  time  to  time 
by  vote  of  the  senate  until  it  reached  twelve  hundred  gold 
ducats.  Shortly  after  coming  to  Padua  he  married  a  lady 
of  Forfi,  of  noble  parentage,  who  bore  him  three  sons  and 
twelve  daughters :  of  the  daughters,  four  died  in  infancy, 
and  the  other  eight  took  the  veil  as  they  grew  up ;  of  the 
cons,  one  died  in  boyhood,  one  entered  the  Jesuit  order, 
find  the  eldest  settled  at  Forli,  where  he  married  and  lived 
*o  the  age  of  fifty-two,  predeceasing  his  father  by  five  years 
and  leaving  a  family  to  his  care.  Morgagni  eigoyed  an 
unequalled  popularity  among  all  classes.  He  was  of  tall 
and  dignified  figure,  with  blonde  hair  and  blue  eyes,  and 
with  a  frank  and  happy  expression;  his  manners  were 
polished,  and  he  was  noted  for  the  elegiince  of  his  Latin 
style  He  lived  in  harmony  with  his  colleagues,  who  are 
said  not  even  to  have  envied  him  his  unprecedentedly  large 
Stipend;  his  house  and  lecture-theatre  were  frequented 


"tanquam  officina  sapientiss**  by  students  of  all  ages 
.attracted  from  all  paiu  of  Europe ;  he  enjoyed  the  friend- 
ship and  favour  of  distinguished  Venetian  senators  and  of 
cardinals ;  successive  popes  conferred  honours  upon  him. 
and  on  two  occasions  when  a  hostile  army  occupied  the 
ifimilia  his  house  was  ordered  to  be  treated  with  the  same 
marked  distinction  that  the  great  Emathian  conqueror 
showed  to  the  house  of  Pindar.  Before  he  had  been  long 
in  Padua  the  students  of  the  German  nation,  of  all  the 
faculties  there,  elected  him  their  patron,  and  he  advised 
and  assisted  them  in  the  purchase  of  a  house  to  be  a 
German  library  and  club  for  all  time.  No  person  of  any 
learning  came  to  Padua  without  seeing  and  conversing 
with  Morgagni,  and  no  one  ever  left  him  without  admiring 
equally  his  character  and  his  teaching.  One  of  his  bio- 
graphers and  editors,  the  celebrated  Tissot  of  Lausanne, 
observes  that  be  had  met  with  several  Englishmen  re- 
turning from  Italy  who  told  with  pleasure  and  gratitude 
'*qu&m  humaniter  illos  exceperat,  et  quantum  ex  illiua 
coUoquiis,  doctis,  variis,  jucundis  profecerant**  He  waa 
elected  into  the  Imperial  Caesareo-Leopoldina  Academy  m 
1708  (originally  located  at  Schweinfurth),  and  to  a  higher 
grade  in  1732,  into  the  Royal  Society  in  1724,  into  the 
Paris  Academy  of  Sciences  in  1731,  the  St  Petersburg 
Academy  in  1735.  and  the  Berlin  Academy  in  1754. 
Among  his  more  celebrated  pupik  were  Scarpa  (who  died 
in  1832,  connecting  the  school  of  Morgagni  with  the 
modem  era),  Cotunnius  (Cotugno),  and  Caldani,  the  author 
of  the  magnificent  atlas  of  anatomical  plates  published  in 
4  vols,  at  Venice  in  1801-1814. 

Ueanwhilo  he  published  on  a  variety  of  snbjerts  In  hh  sarli«r 
jean  at  Padna  he  brought  out  (1 717-1710)  fire  more  leriea  ^f  the 
Advertaria  Anatomiea  by  which  hia  reputation  waa  first  made  , 
bat  for  more  than  twenty  years  after  the  last  of  these  his  atiictly 
medical  publications  were  few  and  caanal  (on  gall-stones,  varices  of 
the  vena  cava,  rams  of  stone,  and  sereral  memoranda  on  mcdiro-lcgal 
jtoints  drawn  up  at  the  request  of  the  cnria).  ClAssiral  scholarship 
m  those  years  occuined  his  pen  more  than  anatomical  obserrationa , 
and  the  reason  or  thia  appears  to  have  been  that  he  spent  the 
summer  months  in  the  country  for  the  sake  of  his  health,  and  occunied 
his  leisure  with  literary  atudies.  Hia  writings  in  this  clasa  inelado 
letters  to  Lancisi  on  the  manner  of  Cleopatra  s  death,  commentaries 
on  Celsua  and  Sammonicua,  notea  on  Prosper  j^lpinna,  Varro, 
Yegotins,  Columella,  and  Vitruviua,  and  antiquarian  researches 
into  the  topography  of  the  country  round  Ravenna  and  hia  own 
birthplace  (Forum  Lirii).     His  edition  of  the  worka  of  Yalsalra, 

fublished  in  1740  (in  2  vols.  4to)  witii  platea,  occupied  much  of 
ia  time,  being  enrirhsd  with  a  life  and  a  commentary,  and  witL 
many  additional  obaervationa  of  hia  own.  It  was  not  until  1781. 
when  he  waa  in  his  eightieth  year,  that  he  brought  out  the  gieat 
work  which,  once  for  all,  made  pathological  anatomy  a  acienre, 
and  diverted  the  course  of  medicine  into  new  channela  of  exactness 
or  precision— the  De  Sedihua  et  Cauaia  Jiforborvtn  per  Anaicnum 
indiagatis.  He  died  on  6th  December  1771.  During  the  preceding 
ten  yeara  tha  Ih  Sedihua^  notwithatanding  ita  bulk,  waa  reprinted 
several  times  (thrice  in  four  years)  in  ita  original  Latin,  and  waa 
translated  into  French  (1765),  English  (1769,  S  vola  4to),  and 
German  (1771).  Some  account  of  thia  remarkable  work  remains 
now  to  be  given. 

The  only  special  treatise  on  patholocical  anatomy  previous  to  that 
of  Morgagni  waa  the  work  of  Th^ophilo  Bonet  of  Neuchatel,  iSepul- 
ehretum :  aive  Anatomia  praetiea  ex  eadarcribva  morbo  denaiia,  first 
published  (Geneva,  2  vola  folio)  in  1679,  throe  vears  before  Morgagni 
was  bom  ;  it  was  republished  at  Geneva  (8  vola  folio)  in  1700,  and 
again  at  Leyden  in  1709.  Although  the  normal  anatomy  of  the 
body  had  been  comprehensively,  and  in  some  parts  ezhauatively 
written. by  Vesalius  and  Fallopius,  it  had  not  occurred  to  any  one 
to  examine  and  deacnbe  ayatematically  the  anatomy  of  diaeised 
organs  and  parts.  Harvey,  a  century  alter  Yeaaliua,  naivelv  re- 
marka  that  there  is  more  to  be  learned  from  th^  diaaection  of  one 
person  who  had  died  of  consumption  or  other  chronic  malady  than 
from  the  bodies  of  ten  persons  who  had  been  hanced.  Gliason 
indeed  (1597-1677)  shows,  in  a  passage  quoted  by  Bonet  in  the 
preface  to  the  Sqmkhreium,  that  he  was  ftimiliar  with  the  idea, 
at  least,  of  systematically  comparing  the  state  of  the  oigana  in  s 
aeriea  of  cadavers,  and  of  noting  those  oonditiona  which  invariably 
accompa^iied  a  given  set  of  symptoms.  The  work  of  Bonet  waa, 
however,  the  first  attemnt  at  a  system  of  morbid  anatomyj  and, 
although  it  dwelt  mostly  upon  curiosities  and  •monstroiltiaa.  It 
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ag'o7«3  macK  imfie  in  Hm  6mj',  EaUet  spciki  of  it  m  "an  im- 

mcrtel  w^  MrhSeh  ma>  in  inelf  aerre  for  a  patholcM^cal  library." 
Moi|sigid,  in  tike  prtface  to  hja  ownwork,  dJKwmm  tne  defects  and 
m«nt>  of  the  StpuiAretum ;  it  was  largely  a  compilation  of  other . 
men'i  ooai^  well  and  ill  antKontieated;  it  mm  prolix,  often  inaoenrate 
and  miiileading  from  isnorance  of  the  normal  anatomy,  and  it  ma 
wanting  in  wnat  wviud  now  be  called  oljectiTe  impartiality,— a 
qnalitj  which  waa  introdnced  as  dedalTely  into  morbid  an^itomy 
by  Horngni  aa  it  had  been  introduced  two  centnries  earlier  into 
normal  ftnman  anatomy  by  '^^esalina.  Horgagni  has  narrated  the 
drconutsncee  nnder  which  the  De  Sedibui  took  origin.  Having 
finished  hie  edition  of  YalaalTa  in  1740,  he  was  taking  a  holiday  in 
the  coimtry,  spending  mnch  of  his  time  in  the  company  of  a  youn^ 
IHend  who  was  cunons  in  many  branches  of  knowledge^  The 
conreraation  tamed  np6n  the  Smlehretum  of  Bonet,  and  it  was 
suggested  to  Moigagni  by  his  dilettante  friend  that  he  should  put 
6n  reoorl  his  own  obeenrationaL  It  waa  agreed  that  letters  on  the 
anatomy  of  liiseswed  organs  and  narts  should  be  written  for  the 
peroaal  of  this  favoured  youth  (wnoee  name  does  not  transpire) ; 
and  they  were  continued  from-  time  to  time  until  they  numoered 
aerenty/  Thoeit  serenty  letters  constitute  the  Ik  S&dibut  el  Oausit 
Mifrborum,  which  waa  given  to  the  world  as  a  systematio .  treatise 
in^^2  vols,  folio^  Yenice,  1761,  twenty  years  after  (he  ta^  of  epis- 
tolazy  instruction  was  begun.  The  letters  sre  vranged'in  five, 
books,  treatiug  of  the  morbid  conditions  of  the  body  a  capiU  ad 
caleem.  Thelve  books  are  dedicated  respectively  to  Trew,  Brom- 
flfddi  Sense,  Schreiber,  and  Meckel,  as  representing  the  several 
learned  societies  of  which  Morgagni  was  a  foreign  member.  The 
ftF»  books  together  contain,  according  to  an  enumeration  by  the 
present  writer,  tiie  recordk  of  some  640  dissections.  Some  of  these 
ire  given  at  great  lei^^  and  witii  a  predsion  of  statement  and  ex- 
baustiveness  of  detail  nardly  surpassed  in  the  so-called  "protocols  " 
of  the  German  pathologicsl  institutes  of  the  present  time ;  others, 
igain,  are  frsgmente  brought  in  to  elucidate  some  question  that  had 
iriaen.  The  symptoms  during  the  course  of  the  malady,  and  other 
antecedent  -drcumstances  sre  always  prefixed  with  more  or  less  ful- 
ness, and  discussed  from  the  point  of  view  of  the  conditions  found 
liter  death.  Subjects  in  all  ranks  of  life,  including  several  cardinals, 
igure  in  thib'  lemarkable  sallery  of  the  dead.  Many  of  the  caaee 
vn  taken  from  Morgagi^i^  early  experiences  at  Bologus,  and  from 
he  records  of  his  teacners  Yalaslva  and  Albertini  not  elsewhere 
>ubliahed.  Those  six  hapd*ed  or  more  oues  are  selected  end 
arranged  with  method  end  purpose^  and  they  are  often  (and  some^ 
rhat  casually)  made  the  occa&iou  of  a  lonff  excursus  on  general 
lathology  and  therapeutics.  The  range  of  Morgagni's  scholarship, 
s  evidenced  bv  his  raerences  to  early  and  contemporary  literature, 
trikes  one  witn  astonishment  It  has  been  contended  that  hy  was 
imself  not  free  from  prolixity,  the  besetting  sin  of  the  learned ;  and 
eitabily  the  form  and  arrangement  of  his  treatiae  are  such  as  to 
nake  it  difficult  to  use  in  the  present  day,  notwithstanding  that  it 
I  well  indexed  ixl  the  originsd  edition,  u  that  of  Tissot  (8  vols, 
to,  Yverdon,  1779),  and  m  mors  recent  editions.  It  differs  from 
lodem  treatises  iu  so  far  as  the  symptoms  determine  the  order  and 
lanner  of  presenting  the  anatomical  ucta.  Although  Moxgagni  was 
he  first  to  understand  and  to  demqpstrate  the  absolute  necessity  of 
asing  diagnosis,  prognosis^  snd  treatment  on  an  exact  and  com- 
rehensive  niowledge  of  anatomical  conditions,  he  made  no  attempt 
like  that  of  the  Ylenna  school  sixty  years  later)  to  exalt  pathological 
natomy  into  a  science  disoonneotod  from  clinical  medicine  and 
smote  fix>m  practical  needa.  His  orderliness  of  anatomical  method 
mplyinff  his  skiU  with  the  scalpel),  his  precision,  his  exhaostive- 
esa,  and  his  freedom  from  biaa  are  ms  essentially  modem  or 
dentifie  qualities ;  his  scholarship  and  hifh  consideration  for 
asaipal  and  foreign  work,  his  sense  ot  practicarends  (or  hia  common 
tnse),  and  the  breadtii  of  his  inteUectual  horiaon  prove  him  to 
Eve  lived  before  medical  science  had  become  largely  t^hniral  or 
ochanicaL  It  is  clear  that  Horgagni'a  immense  personal  influence 
iring  his  lifetime  did  not  alone  make  his  .book  famous;  at  a 
stance  of  two  hundred  years  from  his  birth,  and  more  than  •one 
indred  fi^m  his  death,  ue  opinion  it  unanimous  that  his  treatise 
as  the  commencement  of  the  era  of  steady  or  cumulative  progress 
pathology  and  in  practical  medidne.  Symptoms  from  that  time 
aaod  to  be  made  up  into  more  or  less  conventional  groupa,  each 
which  was  a  diMase ;  on  the  other  han^  they  began  to  be  viewed 
*'  the  cry  of  tiie  suffering  organs,"  and  it  now  became  possible  to 
velop  Sydenham's  ^rand  conception  of  a  nature}  history  of  disease 
a  eathoiic  or  seientifie  spirit.  Xaennec's  application  of  the  stetho- 
9i>e  to  detect  the  sounds  giren  out  in  diseased  states  of  the  heart 
d  longs,  and  Bright's  application  of  the  test-tube  and  re<««enta 
reach'  the  structural  and  ftinctional  conditions  of  the  kianey 
ron^h  the  state  of  the  urine,  were  the  direct  results  of  Moigagni'a 
deavoor  to  lay  bare  the  seats  snd  csuses  of  diMase  by  anatomy ; 
d  those  two  means  of  diagnosis  are  the  dally  and  hourly  resooros 
every  modem  practitioner.  In  more  general  terms,  ]loi]^agni's 
»iIf  safastitnted  localixation  for  generafiation  and  predsion  (at 
gaeneaa. 
k  Uogmphyef.SieipfBilirlCosoawss  poliUAed  at  Naples  ialTW.    me 


Uie  maj  also  be  ned  la  Vkbroars  Flto  (HeA .  lUbr.,  sad  a  eoBvealiBt  *Md«^ 
meat  of  Fsbronrs  .BMmoIr  wOt  be  fooad  praflnd  to  TtaotT*  sditton  of  there 
MMmu  ke.  A  eoUaoted  edltton  of  bis  wwks  was  pabUahod  et  Vcnlee  la  At* 
voLb.  ^o  la  1769.  (Q.  C.) 

MORGAN,  Sydnbt  Owihbok,  Lady  (1777  M859), 
navelist  and  miBcellaneons  describer  and  critic,  w«s  one  of 
the  most  yiyid  and  hotly-diacuned  literary  personages  of 
heil  generation.  She  was  the  daughter  of  an  Irish  aetor, 
but  it  was  one  of  her  whims  to  keep  the  year  of  her  birth 
a  secret ;  *'  once  upon  a  time  "  on  Christmas  day  was  her 
answer  to  inquiries.  She  began  her  literary  career  with  a 
precocious  volume  of  poems.  Her  second  venture^  St  Clair 
(1804),  a  novel  of  ill-judged  marriage,  ill-starred  loVe,  and 
impassioned  natore-wor^p,  in  which  the  influence  of 
Qoethe  and  Rousseau  was  apparent,  at  once  attracted 
attention.  Another  novel,  The  IfavicB  cf  Si  DomMek 
(1806),  was  also  praised  for  its  qualities  of  copious  imagina- 
tion and  description,  though  the  critics  were  inclined  to 
nibble  at  the  writer's  grammar.  But  the  book  which 
made  her  reputation  and  brou^t  her  name  into  warm  con- 
troversy was  The  Wild  Iriih  OxH,  also  published  in  1806. 
Ixr  this  she  appeared  as  the  ardent  champion  of  her  native 
country,  a  politician  rather  than  ^  novelist^  extolling  the 
beauty  of  Irish  scenery,  the  richneas  of  the  natural  wealth 
of  IreUnd,  the  noble  traditions  of  its  early  history,  and 
sketching  types  of  the  various  classes  with  direct  refer- 
ence to  €he  misgovemment  to  which  she  traced  their  evil 
features.  She  followed  this  up  with  PatnaUc  Skdehia  and 
Metrical  Froffmentt  in  1807,  fitting  some  Irish  melodies  with 
words  ("  Kate  Kearney  "  among  the  number)  in  the  same 
year  in  which  Moore  began  a  simflar  task.  Miss  Owen- 
son's  politics  and  the  &vour  shown  her  by  the  Wiug 
aristocracy  probably  prompted  the  savage  attack  made 
upon  her  next  nove^  Ida^  a  Woman  of  AtAau,  in  the  first 
number  of  the  Quarterly  (1809).  Trom  first  to  last  her 
style  was  open  to  the  reproach  of  being  made  up  too  much 
of  quotations,  and  her  grammar  was  not  always  correct ; 
but  exuberant  humour,  keen  wit,  and  fertility  in  ihe  inven- 
tion of  striking  and  romantic  incidents  carry  anv  unbiassed 
reader  easily  over  all  minor  faults  of  composition.  Her 
great  ambition  was  to  draw  vivid  pictures  of  the  mingled 
*<  mirth  and  misery,  ferocity  and  fan,"  of  the  Irish  under 
English  rule^  and  she  succeeded.  Her  novels  sofiier  as 
stories  from  this  political  purpose ;  she  drags  in  too  many 
bharacter-sketches,  and,  though  tiiey  are  always  drawn 
with  vivacity  and  sharp  penetration,  they  are  dnwn  with 
too  much  bias  of  romantic  enthusiasm  on  the  one  side 
and  satirical  spite  on  the  other.  In  1812  she.  was  m&med 
to  Sir  T.  C.  Morgan,  but  books  still  continued  fo  fiow 
from  her  facile  pen.  In  1814  she  produced  her  best 
novel,  (yDonnel^  a  decided  advance  on  previous  work.. 
She  published  an  elaborate  study  of  France  under  the 
Bourbon  restoration  in  1817.  ^lis  was  attacked  with 
outrageous  fury  in  the  Qttarterly,  the  authoress  being 
accused  of  Jacobinism,  falsehood,  licentiousness,  and. im- 
piety. She  took  her  revenge  indhpectly  in  the  novel  of 
FTorence  Maearthy  (IBIB),  in  which  a  Quarterly  r«^ewer, 
G6n  Crawley,  is  insulted  with  supreme  feminize  ingenuity. 
Italy y  a  companion  work  to  hisr  Franee^yna  published  iu 
1821 ;  Lord  Byron  bears  testimony  to  the  justnesa  of  its 
pictures  of  life.  The  Teanlts  of  Italian,  historical  Mudiea 
were  given  in  her  Life  and  Timie  of  Salvator  Bota  (1824). 
Then  she  tamed  again  to  Irish  manners  and  politics  wita 
a  matter-of-fact  book- on  Ahaenteeism  (1826),  and  a  highly 
stirring  and  romantic  novel,  The  (yBrieiu.  and  the  O^Ftar 
A«r^  (1827).  The  Book  of  the  Boudoir  (1829)  consisted 
of  inisoellaneoas  reflexions  and  remimscenoesL  Under  the 
ministry  of  Lord  Grey  Lady  M<ngaii  obtained  a  pension  of 
XSOO.  During  the  last  thirty  years  of  her  long  life  she 
broke  no  new  ground,  but  to  the  last  she  Yas  an  entertais- 
i&i;  writer,  and  sent  some  spri^t^  vecses  to  tjOi^  AthenmuA 
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in  jBSOBry  1859,  a  few  weeks  before  lier  death,  protesting 
against  being  called  old.  The  titles  of  her  books  in  this 
period  are :— /Vwiw  in  1829-30,  Dramatic  Scenes /ram  Eeal 
Uft  (1833),  Tht  Frinceu  (1835),  WomAn  and  her  Master 
(1840),  Th6  Booh  mthout  a  Name  (1841),  Faseagea/rom 
my  Autobiography  (1859).  More  of  her  autobiography 
and  many  interesting  letters  were  edited  with  a  memoir  by 
Hepworth  Dizon  in  1862.  He  respected  her  pr^udice 
against  disclosing  her  exact  age. 
MORGAKATIO  MARRIAGK  Sde  Mabbiaox. 
MORGHEN,  Rapfaxllo  Saitzio  (1758-1833),  a  distin- 
guished engraver,  was  bom  at  Naples  on  19th  June  1758. 
He  received  his  earliest  instructions  from  his  father,  him- 
self an  engraver ;  but,  in  order  to  be  initiated  more  fully 
in  the  art,  he  was  afterwards  placed  as  a  pupil  un4er  the 
celebrated  Yolpato.  He  assisted  this  master  in  engraving 
the  famous  pictures  of  Raphael  in  the  Vatican,  and  the 
print  which  represents  the  miracle  of  Bolsena  is  inscribed 
with  lus  name.  He  married  Yolpato's  daughter,  and,  being 
invited  to  Florence  to  engrave  the  masterpieces  of  the 
Florentine  gallery,  he  removed  thither  with  -his  wife  in 
1782.  His  reputation  now  became  so  great  &b  to  induce 
the  artists  of  florence  to  recommend  him  to  the  grand-duke 
as  a  Ht  person  to  engrave  the  Last  Supper  of  Leonardo 
da  Vinci ;  'apart^  however,  from  the  dilapidated  state  of 
the  picture  itaelf,  the  drawing  made  for  Morghen  was 
unworthy  of  the  original,  and  the  print,  in  consequence, 
although  an  admirable  production,  faik  to  convey  a  correct 
idea  of  the  style  and  merit  of  Leonardo.  Morghen's  fame, 
however,  soon  extended  over  Europe ;  and  the  Institute  of 
Fkance^  as  a  mark  of  their  admiration  of  his  talents,  elected 
him  an  associate  in  1803.  In  1812  Napoleon  invited 
1dm  to  Paris  and  paid  him  the  most  flattering  attentions. 
He  died  at  Fk>rence  on  8th  April  1833. 

A  list  of  the  artist's  Works,  pnbliBhed  at  Florence  In  1810,  com- 
piind  200  eomporitioiiB ;  the  number  was  afterwards  considerably 
mcnand.  Amongst  the  moet  remarkable,  besides  thoee  already 
montioDed,  may  be  noticed  the  Transfiguration  from  Baphael,  a 
Btagdalen  from  Mnrillo,  a  Head  of  the  Saviour  from  Da  Vind,  the 
Osr  of  Anrora  from  Onido,  the  Hours  and  the  Repoee  in  E^ypt 
ficmPooasin,  the  Prize  of  Diana  from  Domenichino,  the  Monument 
of  Clement  XIIL  from  Canova,  Theseus  vanquishing  the  Minotaur, 
AaDoeaoo  Moncsdo  ailer  Yaadvke,  portraits  of  Dante,  Petrarch, 
Ariosto^  Tuao,  and  a  number  of  other  eminent  men.  His  prints 
have  hardly  maintained  the  reputation  which  they  enjoyed  during 
the  artist's  lifetime.  Though  carefully  and  delicately  executed,  they 
an  somewhat  mechanical  and  wanting  in  force  and  spirit 

MOBHOF,  Daniel  Qeobo  (1639-1691),  the  learned 
aathor  of  a  survey  of  universal  literature  entitled  Folyhietcr 
mve  de  auctorum  notiUa  et  rerum  eommentarO,  was  bom  at 
Wismar  in  1639,  studied  law  at  Rostock,  and  was  appointed 
professor  of  poetry  there  in  1660.  In  1665  he  went  to 
the  new  university  of  Kiel  as  professor  of  eloquence  and 
poetry ;  this  chair  he  exchanged  for  that  of  history  in  1 673. 
He  died  at  Liibeck  in  1691.  Of  his  numeroua  writings 
only  the  Fotyhietor  continues  to  be  of  value  to  the  literaiy 
historian  as  a  bibliographical  work  displaying  judgment 
as  well  as  knowledge.  The  first  seven  books  (Polyhistor 
lAUrariua^  appeared  in  1688-1698 ;  the  publication  of  the 
two  .remaming  parts  (F,  FhHoeophicua  and  F.  FracUcui) 
was  completed  by  Moller  in  1707.,  The  best  edition  is 
that  of  A.  Fal>nciua  (2  vols,  4to^  Leipsic,  1747). 

MORIAH.  In.  2  Chron.  iiL  1  we  read  that  Solomon 
built  the  Temple  at  Jerusalem  on  Mount  Moriah  (7*? 
nn\ori).  This  name  for  the  Temple  hill,  the  ancient  Zion, 
js  nuc  found  elsewhere  in  the  Old  Testament,  and  can 
hardly  have  been  a  current  one.  But  a  mountain  in*  the 
''land  of  Moriah"  waa  the  place  where  Abraham  was  com- 
manded to  sacrifice  Isaac ;  Josephus  (Ant.,  L  17,  2)  assumes 
that  this  Mwpcov  6po9  was  the  Temple  hill,  and  the  same 
view  is  expressed  in  the  Targmns^  where  it  is  ezegetically 
based  on  the  obscure  verse,  Oen.  zzii  14  (comp.  Jerome, 


Qwut.  ffeb,  in  Oen.  zzi].  2).     Probably  this  traditaon 

already  existed  in  the  time  of  the  Chronicler,  who  appeara 
to  connect  the  name  etymologically  with  Jehovah's  mani- 
festation of  himself,  «*s  is  done  in  Gen.  xxiL.  14.* 

Jerome  repeatedly  calls  the  Temple  hill  Moont  Moriah,  but  the 
cnrrency  which  the  name  hss  with  modem  writen  ii  msSnly  dna 
to  th^  erroneons  identification  of  Zion  with  the  western  hill  bejrond 
the  TvropoBon.  In  Chrietian  treditton  the  place  of  Isaac's  saerifioe 
was  identified  with  Calvary  (Bee  Theodoeiua,  Ik  Situ  Terrm  Smutm), 
and  it  is  now  shown  in  a  chapel  adjoining  the  chnrch  of  the  Holy 
Sepulchre. 

.  MORIER,  Jambs  (1780-1849),  traveller  and  aathor,  was 
bom  in  1780.  '  Through  the  influence  of  his  uncle  Admiral 
William  Waldegrave,  Baron  Kadstock,  he  at  an  early  period 
entered  the  diplomatic  service,  and  as  secretary  to  Lord 
Elgin  followed  the  grand  vizier  in  the  Egyptian  cam- 
paign. An  account  of  his  Eastern  experiences  was  pub- 
lished in  1812,  under  the  title  A  Journey  through  Fergia, 
Armenia,  and  Asia  Minor  to  Constantinople  in  1808-9.  From 
1810  to  1816  he  was  the  English  representative  at  the 
court  of  Persia,  and  after  his  return  he  published  A  Second 
Journey  through  Feraia  to  Constantinople  between  the  yeara 
1810  and  1816.  His  knowledge  of  Eastern  life  and  man« 
ners  he  also  turned  Mo  account  in  the  composition  of  several 
entertaining  romances,  displaying  some  skill  in  the  deline- 
ation of  Oriental  scenery  and  character,  and  considerable 
powers  of  vrit  and  humour.  The  most  popular  of  those 
were: — The  Adventures  of  HoQji  Baba  of  Ispahan,  1824 ; 
The  Adventures  of  Hajji  Baba  of  Ispahan  in  EngUrnd^ 
1828 ;  Zohrab  the  Hostage,  1832 ;  and  Ayesha  the  Maid  o/ 
Ears,  1834.     Morier  died  at  Brighton,  23d  March  1849. 

MOillLLON,  a  name  commonly  given  by  fowlers  to 
the  female  or  immature  male  of  the  Goldbn-Etb  (voL  z. 
p:  757),  the  Clangula  glaueion  of  modem  ornithology, 
under  the  belief  which  still  very  generally  obtains  among 
them,  as  it  once  did  amorg  naturalists,  that  they  formed  a 
distinct  species  of  Duck.  The  mistake  no  doubt  originated 
in,  and  is  partly  excused  by,  the  facts  that  the  birds  caUed 
MoriUons  were  often  of  opposite  sexes,  and  differed  greatly 
from  the  adult  male  Qolden-Eye,  whosef ull  and  beautiful  plu- 
mage is  not  assumed  until  the  second  year.  The  word  is  used 
in  French  in  precisely  the  same  form,  but  is  in  that  langnage 
applied  to  the  Tufted  Duck,  Fuligtula  eristata,  and  isderived, 
according  to  Littr^  from  more,  signifying  black,    (a.  n.) 

MORU^,  JxAK,  or,  in  Latin,  Joannes  Morinus  (1691- 
1659),  the  most  leamed  Catholic  theologian  of  his  time  and 
one  of  the  founders  of  Biblical  criticism,  was  bom  in  1591 
at  Blois  of  Protestant  parents,  acquired  Latin  and  Greek  at 
Rochelle,  and  continued  his  studies  at  Leyden.  Lnmersed 
in  BibUcal  and -patristic  lore,  he  began  to  waver  in  his 
Protestantism,  and  moved  to  Pbris,  where  he  made  many 
friends  in  literary  circles,  particularly  Cardinal  Dti  Perr«»i, 
to  whom  his  conversion,  to  ^Catholicism  is  ascribed.  In 
1618  he  joined  the  recently  formed  Buisian  Oratory, 
where  he  oonld  give  hihiself  to  quiet  study,  and  in  due 
course  took  priest's  orders.  In  1625  he  visited  England 
in  fhe  train  of  Henrietta  Maria,  and  in  1640  he  was  wX 
Rome,  on  the  invitation  of  Cardinal  Barberini,  and  iras 
received  with  special  favour  by  Pope  Urban  YUL,  who 
employed  him  on  tbe  commission  for  forwarding  hiiB  pro- 
ject of  union  with  the  Eastern  Church.  He  was,  howcTer, 
soon  recalled  to  Paris  by  Richelieu,  and  the  rest  of  his  life 
was  spent  among  books  in  incessant  literary  labour,  his 
health,  memory,  and  intellectual  vigour  remaining  unim- 
paired even  in  old  age.  His  pen  sometimes  brou^t  Jiim 
into  trouble.  The  Mistoire  de  la  delivrance^de  Viglim 
ChrHienne  par  Femp.  Constantin,  ei  de  la  grandeur  ei 
souveraineti  temporelle  donnee  a  r£glise  Homaine  pdr  iee 
rois  de  France  (1630)  gave  great  offence  at  Rome,  and  a 

^  The  word  Morieh,.  however,  ean  hanlly  cnme  ftom  nir\  ''  sas&^  tt 
Is  perhsps  skin  to  Moreb»  *<revetler/  '*teach«i^'* 
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DSdanUion  (1654X  directed  against  fanlts  in  the  adminis- 
tration of  the  Oratory  and  reflecting  on  the  general  (Father 
Boorgoing),  was  strictly  suppressed.  So^  too,  Lis  great  work 
on  penance  gave  equal  offence  to  the  Jesuits  and.ljo  Fort- 
Royal,  and  even  after  his  death  ^1659)  the  polemical 
vehemence  of  his  ExercUaiumet  Bibltcm,  and  the  eica^gera- 
tion  of  his  assertion  "apud  neotericos  Hsreticos  verba 
Scriptuiarum  non  esse  integra,  non  superficiem,  non  folia, 
nedum  sensum,  meduUam  et  radicem  rationis''  long  led 
Protestants  to  treat  his  valuable  contributions  to  the  h^tory 
of  the  Hebrew  text  as  a  mere  utterance  of  Popish  prejudice. 

Morinus  was  a  yoluminoaa  and  prolix  writer  on  ecclesiastical 
antiquities.  His  principal 'works  in  this  field  are  ComtnerUarius 
kiatorieua  de  diaeiplina  in  administrcUiojie  doeramenti  pcmUentim 
JCIIIprimia  seeulis  in  Eccl.  Oeeid.  ct  kucuaque  in  OrienL  ohservata 
(1651),  and  Comm.  de  meris  Ecclesim  ordinaiionibus  secundum 
antiqum  et  reeentioree  Latinos,  GrsseoSf  Syros  et  Bahylonios  (1655). 
The  second  of  these  works  expresses  those  irenical  views  on  the 
tabject  of  ordination  which  recommended  Moriniu  to  Urban  YIII. 
The  literary  correspondence  of  llorinns  appeared  in  1682  under 
the  title  of  AiUiquitates  Ecclesim  Orientalis  (edited  by  R.  Simon). 

The  chief  lame  oC  Morinns^  however,  now  resti  on  his  Biblical 
and  critical  laboars.  By  his  edilio  prineeps  of  the  Samaritan  Penta- 
teuch and  Targum,  in  the  Paris  Polyglott,  he  gave  the  first  impulse 
in  Europe  to  the  study  of  this  dialect,  which  he  acquired  without 
a  teacher  (framing  a  grammar  for  himself)  by  the  study  of  MSS. 
then  newly  brought  to  Europe.  Not  unnaturally  he  formed  a  very 
eacamrated  view  of  the  value  of  the  Samaritan  tradition  of  the  text, 
eonlang  it  above  the  tradition  of  the  Jews  {ExercUationes  in  utrumr 
fiM  Samaritanorum  Peniateuehum,  1631).  A  similar  tone  of  ex- 
aggerated depreciation  of  the  Hebrew  text,  coloured,  as  has  been 
remarked  above,  by  polemical  bias  against  Protestantism,  mars  his 
Ineatest  work,  the  posthumous  JBxercitationes  biblicte  dc  Hebrsiiei 
vrmdque  textus  sineeniate  (1660),  in  which,  following  in  the  foot- 
steps  <H(2appeUus,  but  with  incomparably  greater  learning,  he  brings 
Inwragable  ar^piments  again^  t!ie  then  current  theory  of  the 
absolute  integrity  of  the  Hebrew  text  of  the  Old  Testament,  and 
the  antiquihr  of  the  vowel  points.  The  second  part  of  this  work 
Is  still  valued  as  a  copious  storehouse  of  materials  for  the  history 
of  the  Hebrew  text  collected  bv  the  most  self-denying  labour — 
vuis  ingratiis,  as  he  said  himself. 

MORLAIX,  the  chief  town  of  an  arroncussement  in  the 
department  of  Finistire,  France,  lies  350  miles  west  of 
RtfiB  on  the  railway  from  Paris  to  Brest,  and  at  the  con- 
fluence of  two  small  streams,  7  miles  distant  from  the  sea. 
Its  port  has  13  feet  of  water  at  ordinary  and  23  feet  at 
spring  tides.  The  entrance  of  the  roadstead  is  defended 
by  the  Chftteau  du  Taureau,  which  stands  on  a  rock  in  the 
sea,  and  was  built  in  1542  to  protect  the  town  from  the 
English.  Kor^ix  still  contains  a  considerable  number  of 
curiouawooden  houses  of  the  15th,  16th,  and  17th  centuries; 
but  the  most  striking  piece  of  architecture  in  the  town  is 
the  gigantic  two-storied  viaduct  of  the  railway  from  Paris 
to  Bnst,  934  feet  long  and  207  feet  above  the  quays. 
The  x>ld  church  of  the  Dominicans  is  now  occupied  by  the 
town  library.  The  hospital  has  beds  for  500  patients, 
and  can  accommodate  300  female  lunatics  besides.  A 
tobacco-factory,  employing  400  men  and  700  women,  is 
the  principal  industrial  establishment ;  and  there  are  also 
extensive  paper-mills,  a  considerable  flax-mill,  canvas-fac- 
tories, foundries,  and  saw-mills.  A  considerable  trade  is 
canied  on  in  grain,  yam,  canvas^  leather,  tallow,  wax,  and 
horses;  and  a  lai^ge  quantity  of  butter,  cattle,  and  vegetables 
18  exported  from  Roscofi^  a  village  in  the  neighbourhood, 
which  18  also  known  for  its  sea-bathing  and  its  zoological 
atation.     The  population  of  Morlaix  was  15,183  in  1876. 

JudfpDg  by  the  numerous  coins  found  on  the  spot;  the  site  of 
Morlaix  was  probably  occupied  in  the  time  of  the  Romans.  The 
oonnis  of  Leon  held  the  lordship  in  the  12th  century,  but  the 
dnkes  of  Brittany  disputed  possession  with  them,  and  in  1187  Henry 
IL  of  England,  guardian  of  Arthur  of  Brittany,  made  himself  master 
of  the  town  alter  a  siese  of  several  weeks.  Daring  the  War  of  the 
Hundred  Years  Morlaix  was  again  captured  and  recaptured  by  the 
French  and  the  English,  and  pillaged  by  the  latter  in  1 622.  Queen 
Maiy  of  Scotland,  on  her  way  to  be  married  to  the  Dauphin,  made 
solemn  entry  Into  Morlaix  in  1648.  And  finally,  the  town  having 
Joinod  the  League,  the  castle  was  taken  by  storm  in  the  name  or 
Henry  It,  in  1694.  • 


MORLAND,  Geosge  (1763-1804),  animal  and  subjesf 
painter,  was  born  in  London  on  the  26th  of  June  1763.  He 
came  of  a  race  of  artists.  His  father,  a  painter,  mezzotint 
engraver,  and  picture-dealer,  gave  him  a  careful  art-training; 
and  at  an  exceptionally  early  age  he  produced  works  of 
wonderful  promise.  At  sixteen  he  exhibited  sketches  at 
the  Royal  Academy,  and  even  before  this  his  productions 
found  ready  purchasers,  and  some  of  them  had  been 
engraved.  But  already  the  taste  for  dissipation,  which 
was  stronger  in  Morland  than  even  his  love  for  art,  had 
begun  to  fnanifest  itself,  and  at  seventeen  he  escaped  from 
the  over-strict  discipline  of  his  father's  house,  and  began 
a  career  of  reckless  prodigality  which  has  hardly,  a  parallel 
in  art-biography,  gathering  round  him  an  entourage  of  the 
most  abandoned  associates,  and  supporting  himself  by  the 
sale  of  the  pictures — rustic  subjects  and  scenes  from  low 
life — which  he  threw  off  \nih  unexampled  rapidity.  About 
1786  there  appear^  to  be  some  prospect  of  amendment. 
He  went  to  reside  at  Kensal  Green,  came  under  the  influ* 
ence  of  better  companions,  and  married  a  beautiful  and 
virtuous  girl,  a  sister  of  James  Ward  the  animal-painter 
and  WillStm  Ward  the  engraver.  The  subjects  which 
^lorland  painted  during  this  period  reflect  the  change  in 
his  way  of  life.  The  Idle  and  Industrious  Mechanic^ 
and  Letitia  or  Seduction,  moralities  in  the  style  of 
Hogarth,  were  engraved  and  *became  exceedingly  popular. 
But  soon  the  force  of  old  habit  asserted  itself,  the  desire 
for  freedom  and  lawlessness  returned  to. the  artist  with 
redoubled  violence,  and  he  again  drifted  into  a  career  of 
riot  and  intemperance.  The  means  of  dissipation  were 
not  wanting ;  the  dealers  were  eager  for  his  productions ; 
indeed,  so  greatly  were  they  esteemed  that  skilled  copyists 
were  employed  to  make  nuuiy  transcripts  from  the  pictures 
on  which  he  was  at  work,  which  were  sold  as  originals  to 
an  unsuspecting  public  The  finest  of  Morland's  subjects 
date  from  1790  to  1792.  In  1791  was  painted  the  Inside 
of  a  Stable,  now  in  the  National  Gallery,  probably  the 
artist's  masterpiece.  In  spite  of  his  popularity  and  hia 
industry  his  affairs  became  inextricably  embarrassed.  For 
a  time  he  eluded  the  l>ailiffs  with  singular  dexterity,  but 
in  November  1799  he  was  arrested.  Obtaining  the  Rules 
of  the  Bench,  he  took  a  house  within  bounds,  and  con- 
tinued to  practise  both  his  art  and  his  debauchery.  He 
was  released  under  the  Insolvent  Act  of  1802,  but  his 
health  was  ruined  and  he  was  speedily  stricken  with  palsy. 
Partially  recovering,  he  continued  to  paint,  but  before  long 
he  was  again  arrested  for  debt,  and  died  in  a  sponging^ 
house  in  Eyre  Street,  Coldbath  Fields,  on  the  29 Ui  of 
October  1804.  His  wife  survived  him  only  some  three 
days,  and  they  were  buried  in  one  grave 

The  moat  characteristic  worka  of  Morland  are  thoae  which  deal 
with  rustic  and  homely  life.  They  show  much  direct  and  instinct- 
ive feeling  for  nature,  and  admirable  executive  skill,  but  they  have 
no  elevation  of  subject,  no  great  beauty  of  colour  or  truth  of  atmo- 
sphere. They  suffer  from  the  haste  in  which  the  artist  habitually 
worked.  Many  of  them  have  been  admirably  mezzotinted  by  /. 
R.  Smith  and  his  pupils,  William  Ward  and  John  Young.  f*ar<* 
ticulars  of  Morlancrs  life  will  be  found  in  the  biographies  by  J. 
Hassell  (1804),  G.  Dawe  (1807),  and  Bkgton  (1800),  and  in  Jfem<nr^ 
o/a  Picture,  by  W.  CoUins,  1805. 

MORMONa  or  The  Church  of  Jesus  Christ  of  Latter* 
Day  Saints,  are  a  religious  sect  founded  by  Joseph  Smith 
at  Manchester,  New  York,  in  1830,  and  for  the  last  thirty 
six  years  settled  in  Salt  Lake  City,  Territory  of  Utah, 
United  States.  Smith  was  bom  23d  December  1805  at 
Sharon,  Windsor  county,  Vermont,  from  which  place  tea 
years  later  his.  parents,  a  poor,  ignorant^  thrifUess,  and 
not  too  honest  couple,  removed  to  New  York,  where  they 
settled  on  a  small  farm  near  Palmjrra,  Wayne  county 
(then  Ontario).  .  Four  years  later,  in  1809,  they  removed 
to  Manchester,  some  6  miles  off;  and  it  waii  at  the  latter* 
place  when  fifteen  years  old  that  Joseph  began  to  havA 
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his  alleged  visions,  in  one  of  which  on  the  night  of  21  at 
September  1823  the  angel  Moroni  appeared  to  him  three 
times,  and  told  him  that  tiie  Bible  of  the  Western  Continent, 
-the  supplement  to  the  New  Testament,  was  buried  in  a 
certain  spot  near  Manchester.     Thither,  four  years  later 
and  after  due  disciplinary  probation,  Smith  went,  and  had 
delivered  into  his  charge  by  an  angel  of  the  Lord  a  stone 
box,  in  which  was  a  volume,  6  inches  thick,  made  of  thin  gold 
plates  8  inches  by  7,  and  fastened  together  by  three  gold 
rings.     The  plates  were  covered  with  small  writing  in  the 
"reformed  [Egyptian ''  tongue,  and  were  accompanied  by  a 
pair  of  supernatural  spectacles,  consisting  of  two  crystals 
set  in  a  silver  bow,  and  called  "  Urim  and  Thummim ;  ** 
by  aid  of  these  the  mystic  characters  could  be  read. 
Being  himself  unable  to  read  or  write  fluently,  Smith 
employed  as  amanuensis  one  Oliver  Cowdery,  to  whom, 
from  behind  a  curtain,  he  dictated  a  translation,  which, 
with  the  aid  of  a  farmer,  Martin  Harris,  who  had  more 
money  than  wit,  was  prinl^  and  published  in  1830  under 
the  title  of  The  Book  of  Mormon^  and  accompanied  by  the 
sworn  Statement  of  Oliver  Cowdery,  David  Whitmer,  and 
Martin  Harris  that  an  angel  of  Qod  had  shown  them  the 
plates  oi  which  the  book  was  a  translation.     This  testi- 
mony all  three,  on  renouncing  Mormonism  some  years 
later,  denounced  as  false ;  but  meanwhile  it  helped  Smith 
to  impose  on  the^  credulous,  particularly  in  the  absence  of 
the  gold  plates  themselves,  which  suddenly  and  mysteri- 
ously disappeared.     The  Booh  of  Mormon,  in  which  Joseph 
Smith  was  declared  to  be  God's  "  prophet,"  with  all  power 
and  entitled  to  all  obedience,  professes  to  give  the  history 
of  America  from  its  first  Settlement  by  a  colony  of  refugees 
from  among  the  crowd  dispersed  by  the  confusion  of  tongues 
at  the  Tower  of  3abel  down  to  the  year  5  a.d.   These  fiettlers 
having  in  course  of  time  destroyed  one  another,  nothing 
of  importance  occurred  until  600  b.c.,  when  I/chi,  his  wife, 
and  four  sons^  with  ten  friends,  all  from  Jerusalem,  landed 
on  the  coast  of  ChilL     All  went  well  until  the  death  of 
Lehi;  when  the  divine  appointment  to  the  leadership  of 
Kephi,  the  youngest  ilon,  roused  the  resentment  of  his 
elder  brothers,  who  were  in  consequence  condemned  to 
have  dark  skins  and  to  be  an  idle  mischievous  race, — Whence 
the  North- American  Indians.     Between  the  Nephites  and 
the  bad  Hebrews  a  fierce  war  was  maintained  for  centuries, 
until  finally,  in  spite  of  divine  intervention  in  the  person 
of  the  crucified  Christ, -the  Nephites  fell  away  from  the 
true  faith,  and  in  384  A.D.  were  nearly  annihilated  by 
their  dark-skinned  foes  in  a  battle  at  the  hill  of  Cumorah, 
fax  Ontario  county.  New  York.     Among  the  handful  that 
escaped  were  Mormon  alid  his  son  Moroni,  the  former  of 
whom  collected  the  sixteen  books  of  records,  kept  by  suc- 
cessive *kings  and  priests,  into  one  volume,  which  on  his 
death  was  supplemented  by  his  son  with  some  personal 
remimsceuces  and  by  him.  buried  in  the  hill  of  Cumorah, — 
he  being  divinely  assured  that  the  book  would  one  day  be 
discovered  by  Ood's  chosen  prophet.     This  is  Smith's 
account  of  the  book ;  but  in  reality  it  was  written  in  1812 
as  an  historical  romance  by  one  Solomon  Spalding,  a  crack- 
^  brained  preacher ;  and  the  MS.  falling  into  the  hands  of  an 
unscrupulous  compositor,  Sidney  Rigdon,  was  copied  bybim, 
and  subsequently  given  to  Joseph  Smith.     Armed  with 
this  book  and  with  self-assumed  divine  authority,  Uie  latter 
soon  began  to  attract  followers.     On  6th  April  1830  Uie 
first  conference  of  the  new  sect,  called  by  their  neighbours 
Mormons,  but  by  themselves  subsequently  Latter- Day 
Saints  of  Jesus  Christ,  was  held  at  Fayette,  Seneca  county, 
New  York,  and  in  the  same  year  another  revelation  was 
received  by  Smith,  proclaiming  him   *'s6er,  translator, 
prophet,  apostle  of  Jesus  Christ,  and  elder  of  the  church." 
&nith  now  began  to  baptize ;  but,  his  character^  which 
was  none  of  Uie  best^  .being  too  well  known  in  Fayette,  he 


found  it  convenient  to  remove  with  his  follower^  now 
thirty  in  number,  to  Kirtland,  Ohio,  which  was  to  bt 
the  seat  of  the  New  JcrusaleoL  Here  he  had  aaoth^ 
revelation,  directing  the  saints  to  consecrate  all  their  pro^ 
perty  to  God  and.  to  start  a  bank.  This  being  done  and 
Smith  appointed  president  of  tiie  bank,  the  country  was 
soon  flooded  with  worthless  not^  which  fact,  added^  to 
other  grievances,  so  enraged  the  neighbouring  Christiaii 
settlers  that  on  the  night  of  22d  May  1832  a  number  of 
them  dragged  Smith  and  Rigdon  from  their  beds  and 
tarred  and  feathered  them. .  One  year  kter,  the  chtrcK 
was  fairly  organized,  with  three  presidents.  Smith,  Rigdon, 
and  Frederick  Q.  Williams,  who  were  styled  the  first 
presidency,  and  entrusted  with  the  keys  of  the  lasl 
kingdom.  About  this  time  the  licentiousness  of  Smith 
might  have  led  to  the  dissolution  of  the  church  but  for  the 
accession  of  Brigham  Young,  a  Vermont  painter  and  glazier, 
thirty  years  old,  who  turned  up  in  Kirtland  in  1 832,  and  was 
immediately  ordained  elder.  Young's  indomitable  will,  per- 
suasive eloquence,  executive  ability,  shrewdness,  and  zeal 
soon  made  their  influence  felt,  and,  when  a  further  step  was 
taken  in  1835  towards  the  organization  of  a  hierarchy  by 
the  institution  of  the  quorum  of  the  "  twelve  apostles,"  who 
were  sent  out  as  proselytizing  missionaries  among  the ''  gen- 
tiles," Young  was  ordained  one  of  the  "  twelve  "  and  de- 
spatched to  preach  throughout  the  eastern  States.  Li  1836 
a  large  temple  was  consecrated  in  Kirtland,  and  in  the  follow- 
ing year  Orson  Hyde  and  Heber  C.  Kimball  were  sent  ofFaa 
missionaries  to  England,  where,  among  the  labouring  masses 
in  Manchester,  Liverpool,  Birmingham,  Leeds,  Glasgow, 
and  the  mining  districts  of  South  Wales  they  achieved  a 
remarkable  success.  Early  in  1838  the  Kirtland  bank 
failed,  and  Smith  and  Rigdon  fled  to  Caldwell  county, 
Missouri,  where  a  large  body  of  the  saints,  after  having 
been  driven  successively  from  Jackson  and  Clay  counties, 
had  taken  refuge  and  flourished.  Smith's  troubles,  how- 
ever, continued  to  increase.  His  gross  profligacy  had 
repelled  many  of  his  leading  supporters  and  bred  intetnal 
dissensions,  while  from  the  outside  the  brethren  were 
harassed  and  threatened  by  the  steadily  growing  hostility 
of  the  native  Missourians.  To  counteract  the  efforts  of  his 
enemies,  a  secret  society  was  organized  in  Smith's  favour 
in  October  1838,  called  the  Danites,  with  the  avowed 
purpose  of  supporting  Smith  at  all  hazards,  of  upholding 
the  authority  of  his  revelation  and  decrees  as  superior  to 
the  laws  of  the  land,  and  of  helping  him  to  get  possession, 
first  of  the  State,  then  of  the  United  States,  and  ultimately 
of  the  world.  To  such  a  height  did  the  inner  dissensions 
and  the  conflicts  with  the  ''gentiles"  grow  that  they  assumed 
the  proportions  of  a  civil  war,  and  necessitated  the  calling 
out  of  the  State  militia.  Defying  the  legal  officers,  Smith 
fortified  the  town  and  armed  the  saints,  but  finally  had  to 
succumb  to  superior  numbers.  Smith  and  Rigdon  were 
arrested  and  imprisoned  on  a  charge  of  treason,  murder, 
and  felony,  and  their  followers  to  Uie  number  of  15,000 
crossed  over  into  Hlinois  and  settled  near  Commerce,  Han- 
cock county.  Here  they  were  shortly  afterwards  r^oined  by 
Smith,  who  succeeded  in  escaping  from  prison,  and,  having 
obtained  a  charter,  they  founded  tiie  city  of  Nauvoo.  Buch 
were  the  powers  granted  them  by  this  charter  as  to  render 
the  dty  practically  independent  of  the  State  Government, 
a^d  to  give  iSmith  all  but  unlimited  dWl  povrer.  Ho 
organized  a  military  body  called  the  Nauvoo  legion,  of 
which  he  constituted  himself  commander  with  the  title  of 
lieutenant-general,  while  he  Was  also  president  of  Uie 
church  and  mayor  of  the  <nty..  On  6th  April  1841  the 
foundations  of  the  new  temple  were  laid,  and  the  dty 
continued  to  grow  rapidly  in  prosperity  and  Bise»  But 
Smith's  vices  were  beginning  to  bear  fruit.  Some:  years 
previously  he  had  prevailed  on  several  women  to  oohabit 
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■with  l^^iW)  and  in  order  to  pacify  his  lawful  wife  and  silence 
the  objections  of  -the  saints  he  had  a  revelation  on  12th 
July  1843  expressly  establishing  and  approying  polygamy. 
SClie  proclamation  of  the  new  doctrine  excited  widespread 
indignation,  which  f  oilnd  special  expression  in  the  pages 
of  the  ExpotUor^  a  newspaper  published  by*  an  old  friend 
of  Smith,  one  Dr  Foster.     Smith  at  once  caused  the  Ex- 
posiior  printing-office  to  be  razed  and  Foster  expelled,  on 
which  the  latter  procured  a  warrant  for  the  arrest  of  Smith, 
his  brother  Hyrum,  and  sixteen  others.     Smith  resisted ; 
the  militia  was  called  out ;  the  Mormons  armed  themselves ; 
and  a  civil  war  seemed  imminent,  when  the  governor  of 
the  State  persuaded  Smith  to  surrender  and  stand  his  trial 
Accor£ngly,  on  27th  June  1844  he  and  Hyrum  were 
imprisoned  in  Carthage  jail ;  but  that  same  night  a  mob 
broke  into  the  prison  and  shot  the  two  men  dead.     This 
shooting  was  the  most  fortunate  thing  that  had  ever 
hi^pened  to  the  Mormpn  cause,  investing  the  murdered 
president  with  the  halo  of  martyrdom,  and  effacing  public 
recollection  of  his  vices  in  the  lustre  of  a  glorious  death. 
Of  the  confusion  that  followed  Smith's  <<  taking  off  "  Brigham 
Young  profited  by  procuring  his  own  election  to  the  pre- 
sidency by  the  council  of  the  **  twelve  apostles,*' — a  position 
for  which  his  splendid  executive  abilities  well  fitted  him, 
as  subsequent  events  abundantly  proved.     The  following 
year  witnessed  what  appeared  to  be  the  culmination  of 
their  misfortunes.    The  legislature  of  Illinois  repealed 
the  charter  of  Nauvoo,  and  so  critical  did  the  situation 
become   that  the  leaders    resolved  to   emigrate    imme- 
diately, and  preparations  were  begun  for  a  general  exodus 
westward.    Eaiiy  in  1846  a  large  number  of  the  body 
met  at  Ck>uncil  Blufb,  Jowa,  and  those  who  had  stayed 
behind  soon  found  cause  to  regret  that  they  too  had 
not  left  Nauvoo^  as  in  the  September  of  the  same  year 
that  city  was  cannonaded,  and  the  Mormons  were  driven 
out.     Meanwhile  pioneers  had  been  despatched  to  the 
Qreat  Salt  Lake  valley,  Utah,  and,  their  report  proving 
favouitible,  a  large  body  of  emigrants  was  marched  with 
military  discipline  across  the  wilderness  to  the  valley, 
where  they  immediately  proceeded  to  found  Salt  Lake  City, 
and  where  on  24th  July  1847  they  were  joined  by  their 
chief,  Brigham  Young.     In  the  May  following  the  main 
body  of  ^e  saints  set  out  to  rejoin  dieir  brethren,  and  in 
the  autumn  of  that  year  reached  Salt  Lake  City.     Large 
tracts  of  land  were  at  once  put  under  cultivation,  a  great 
city  sprang  up  as  by  magic,  and  the  untiring  industry, 
energy,  and  zeal  of  the  emigrants  turned  a  barren  wilder- 
ness into  a  fertile  and  blooming  garden.     An  emigration 
fund  was  organized,  missionaries  were  sent  out,  and  soon 
settlers  began  to  pour  in  from  all  quarters  of  the  globe, 
particularly  from  Great  Britain,  Sweden  and  Norway,  and 
in  less  numbers  from  Germany,  Switzerland,  and  France. 
Strangely  enough,  and  the  fact  deserves  emphasis,  Ireland 
has  furnished  few  if  any  recruits  to  the  cause  of  Mormon- 
ism.     In  March  1849  a  convention  was  held  at  Salt  Lake 
City,  and  a  State  was  organized  under  the  name  of  Deseret, 
meaning  "  the  land  of  tiie  honey-bee."    A  legislature  was 
also  elected,  and  a  constitution  framed,  which  was  sent  on 
to  Washington.     This  Congress  refused  to  recognize,  and 
by  way  of  compromise  for  declining  to  admit  the  proposed 
new  State  .into  the  Union  President  Fillmore  in  185Q 
organized  the  country  occupied  by  the  Mormons  into  the 
Territory  of  Utah,  with  Brigluun  Young  as  governor. 
District  judges  were  also  appointed  by  the  Federal  Govern- 
ment ;  but  in  1851,  a  few  months  after  their  appointment, 
they  were  forced  to  leave  by  the  aggressive  tactics  of 
Young.     Such  bold  defiance  of  the  F^eral  Government 
could  not  be  ignored ;  Brigham  was  suspended  from  the 
governorship,  and  Colonel  Steptoe  of  the  United  States 
funnj  appointed  in  his  stead.    The  new  governor,  backed 


by  a  battalion  of  soldiers,  arrived  m  Utah  in  August  1854  i 
but  so  strong  was  the  opposition  which  he  niet  with  that 
he  dared  not  assume  office,  and  was  forced  to  content  him- 
self wiU^  merely  wintering  in  Salt  Lake  City,  after  which 
he  withdrew,  his  troops  to  California.  Nor  did  the  other 
civil  officers  appointed  by  the  United  States  Government 
at  the  same  time  show  any  bolder  front.  In  February 
1856  a  band  of  armed  Mormons  broke  into  the  court- 
room of  tiie  United  States  district  judge,  and  forced  Judge 
Dmmmond  to  a4Joum  his  court  tine  die.  His  surrender 
precipitated  the  flight  of  the  other  dvil  officers,  and  with 
the  sole  exception  of  the  United  States  Indian  agent  they 
withdrew  from  Salt  Lake  City.  These  facts  led  President 
Buchanan  to  appoint  a  new  governor  in  the  person  of 
Alfred  Cumming,  the  superintendent  of  Indian  afi^rs  on 
the  upper  Missouri,  who 'in  1857  went  to  Utah,  accom- 
panied by  Judge  Eckels  of  Indiana  as  chief  justice,  and 
by  a  force  of  2500  soldiers.  Enraged  by  this  aggressive 
action,  Brigham  Young  boldly  called  the  saints  to  arms. 
In  September  the  United  States  army  reached  Utah,  but 
on  5th  and  6th  October  a  band  of  mounted  Mohnond 
destroyed  a  number  of  its  supply  trains,  and  a  few  dayi 
later  cut  off  800  oxen  from  its  rear  and  drove  tham  int( 
Salt  Lake  City.  The  result  was  that  the  United  States 
army,  now  commanded  by  Colonel  A.  S.  Johnston,  'was 
compelled — ^it  being  now  mid-November — ^to  go  into  winter 
quarters  ^i  Black's  Forks,  near  Fort  Bridger.  In  the 
same  year  a  party  of  Mormons  and  Indians,  instigated 
and  led  by  a  Mormon  bishop  named  John  D.  Lee,  attacked 
a  train  of  150  non-Mormon  emigrants  at  Mountain  Mea- 
dows, near  Utah,  and  massacred  every  tioul.  Governor 
Cumming  at  once  declared  tha  Territory  in  a  state  of 
rebellion;  but  in  the  spring  of  1858,  through  the  inter- 
vention of  Thomas  L.  Kane  of  Pennsylvania,  armed  with 
lettersof  authority  from  IVesident  Buchanan,  the  Mormons 
were  induced  to  submit  to  the  Federal  authority,  and 
accepted  a  free  offer  of  pardon  made  to  them  by  the  United 
States  Government  as  the  condition  of  their  submission. 
Matters  being  thus  settled,  the  Federal  troops  encamped 
on  the  western  shore  of  Lake  Utah,  some  40  miles  from 
Salt  Lake  City,  where  they  remained  until  withdrawn  from 
the  Territory  in  1860.  On  the  close  Of  the  American  Civil 
War  a  Federal  governor  was  again  appointed,  and  in  1871 
polygamy  was  declared  to  be  a  criminal  offence,  and  Brigham 
Young  was  arrested.  This  action^  however,  on  the  part  of 
the  United  States  Government  was  merely  spasmodic,  and 
the  Mormons  continued  to  practise  polygamy,  and  to  increase 
in  wealth  and  numbers  until  29th  August  1877,  when 
Brigham  Young  died,  leaving  a  fortune  of  $2,000,000 
(J&400,000)  to  1 7  wives  and  56  children.  He  was  succeeded 
in  office  by  John  Taylor,  an  Englishman,  although  the 
actual  leadership  fell  to  George  Q.  Cannon,  ''first  coun- 
sellor" to  the  president,  and  one  of  the  ablest  men  in  the 
sect  The  year  1877  was  otherwise  signalized  in  Mormon 
history  by  the  trial,  conviction,  and  execution  of  John  D. 
Lee  for  the  Mountain  Valley  massacre  of  1857.  Of  late 
years  the  question  of  Mormonism  has  largely  occupied 
public  attention.  In  1873  Mr  Frelinghuysen  introduced 
a  bill  severely  censuring  polygamy,  and  declaring  that  the 
wives  of  polygamists  oo^d  daun  relief  by  action  for  divorce. 
In  1874  the  committee  of  the  House  of  Representatives 
reported  a  bill  which  reduced  Utah  to  the  position  of  a 
province,  placing  the  control  of  affidrs  in  Uie  hands  of 
Federal  officials,  and  practically  abolishing  polygamy.  '  Ih 
the  same  year  George  Q.  Cannon  was  dected  a  delegate 
from  Utah,  and  though  his  election  was  contested  it  "was 
confirmed  by  the  House  of  RepresentativeB.  This  d^cision, 
however,  was  accompanied  by  the  passing  of  a  resolution 
l^  a  vote  of  127  to  51,  appointing  a  committee  of  investiga- 
tion into  Delegate  Cannon's  alle^  ]^ly^Di^,--he  ha^& 
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it  was  asserted,  four  wives.  Later  in  the  same  year  the 
Utah  Judiciaiy  Bill,  attacking  the  very  foundation  of 
Mormonism,  passed  the  House,  in  spite  of  the  eloquent 
opposition  of  Cannon.  Other  steps  in  the  same  direction 
have  since  been  taken,  and  bills  passed,  having  for  their 
object  the  extirpation  of  polygamy,  but  all  without  imme- 
diate and  practical  effect.  It  is,  however,  a  question  of 
time  merely;  polygamy  is  doomed.  The  secession,  chiefly 
becaTjse  of  'his  opposition  to  the  practice,  of  Brigham 
Young's  son,  a  Christian  preacher,  and  of  a  large  body 
o{  other  anti-polygamists  who  claim  to  be  the  true  Latter- 
Day  Saints,  represents  not  an  individual  opinion  but  the 
deep-rooted  conviction  of  a  great  party,  and  the  day  is  not 
far  distant  when  the  Mormons  who  acknowledge  John 
Taylor  as  chief  prophet  must  consent  to  lop  off  polygamy 
or  cease  to  exist  as  a.  corporate  body  of  the  United  States. 
Already  there  are  not  wanting  signs  of  approaching  dis- 
solution, of  which  perhaps  the  most'  significant  is  the  con- 
ference of  the  "Reorgani2ed  Church  of  Jesus  Christ  of  Latter- 
Buy  Saints,''  held  on  6th  April  1883,  at  Eirtland,  Lake 
county,  Ohio.  This  sect  originated  in  1851,  seven  years 
after  the  death  of  Joseph  Smith,  when  several  officers  of  the 
church  met  and  claimed  to  have  received  a  revelation  from 
God,  directing  them  to  repudiate  Brigham  Young,  as  not 
being  the  divinely-appointed  and  legitimate  successor  of 
Joseph  Smith,  and  as  being  the  promulgator  of  such  false 
doctrines  as  polygamy,  Adam-Qod  worship,  and  the  right  to 
shed  the  blood  of  apostates.  Nothing  of  special  importance 
occurred,  however,  until  1860,  when  Joseph  Smith  j\m., 
the  eldest  son  of  the  f oimder  of  the  faith^  'became  identi- 
fied with  the  Reorganized  Church  as  its  president.  Since 
then  the  seceders  have  prosecuted  missionary  work  through- 
out the  United  States,  Great  Britain,  Canada,  Scandinavia, 
Switzerland,  Australia,  and  the  Society  Islands,  until  their 
communicants  are  said  to  number  over  27,000.  Their 
headquarters  are  at  Piano,  Illinois,  to  which  place  they 
removed  from  Lamoni,  Iowa,  in  1881.  The  Reorganized 
Church  holds  that  the  legitimate  successor  to  Joseph  Smith 
was  his  eldest  son,  that  the  allegation  that  Smith  intro- 
luced  polygamy  on  the  strength  of  divine  revelation  was 
an  invention  of  Brigham  Young,  that  the  Utah  Church 
has  departed  grievously  from  the  faith  and  practices  laid 
down  in  the  Book  of  Mormon  and  subsequent  revelations 
to  Joseph  Smith,  and  that  the  Reorganized  Church  is  the 
only  true  and  lawfid  continuation  of,  and  successor  to,  the 
original  church,  and  as  such  is  legally  entitled  to  all  that 
chuf ch's  property  and  rights.  And  it  was  to  celebrate  the 
decision  of  the  United  'States  Court  of  Ohio  confirming 
this  last  claim,  and  vesting  in  them  the  right  to  the  temple 
consecrated  in  Elirtland,  Ohio,  in  1836,  and  for  nearly  forty 
years  disused  owing  to  litigation,  that  the  Reorganized 
Church  met  in  that  temple  on  the  6th  of  April  1883. 

Returning  to  the  main  body,  it  may  be  added  that  the 
population  of  Utah  is  147,000,  of  whom  123,000  are 
Mormons ;  but  as  the  saints  are  scattered  over  the  globe 
it  is  difficult  to  arrive  at  a  just  estimate  of  their  complete 
numerical  strength.  In  Idaho,  Arizona,  Washington, 
Colorado^  Montana,  and  Wyoming  they  have  of  late  years 
made  great  progress,  and  their  number  in  the  United 
States  outside  of  Utah  cannot  fall  much  under  27,OO0^.. 
In  Europe  they  have  also  many  adherents,  and  a  careful 
study,  based  on  recent  official  ii^tistics,  would  place  th^ 
entire  number  at  213,000, 

O^vemmfnJL — At  the  head  of  the  body  \i%  pretident,  whopos- 
■eeses  snp^me  authority,  supported  by  two  counsellors.  These 
three  are  nipposed  to  be  tiie  successors  of  Peter,  James,  and  JiHin, 
and  constitute  what  is  known  as  the  *'  first  presidency. "  Then  comes 
the  **  patriarch,"  whose  chief  duty  is  to  bfess  and  lay  on  hands,  and 
after  him  the  "  twelve  aposties,"  forming  a  travelling  high  council, 
and  receiving  a  salary  of  fl  500  a  year  each.  Of  these  the  president 
ia  t»  qffkio  one.  and  endowed  with  authority  equal  'to  tne  other 


eleven.  Their  duties  are  important  They  ordain  all  other  <Moa% 
elders,  priests,  teachers,  and  deacons,  lead  all  religions  meetings, 
and  administer  the  rites  of  baptism  and  sactament  Fourth  come 
the  seven  presidents  of  the  "seventies^"  each  body  comprising  seventy 
elders ;  there  are  eighty  seventies  in  Utah,  each  of  which  has  asvea 
presidents,  and  every  seven  one  president  Those  seventies  w**Vi* 
annual  reports,  and  are  the  missionaries  and  propagandists  of  the 
body.  Filth  come  the  "high  priests,"  whose  chief  duty  is  to  officiate 
in  all  the  offices  of  the  church  in  the  absence  of  any  higher  autho- 
rities. After  them  comes  the  presiding  bishop,  who  superintends 
the  collection  of  tithe8,which  amount  to  $1, 100, 000  annually.  The 
church  is  made  up  of  23  stakes,  each  having  a  president,  and  is 
divided  into  wards,  which  are  subdivided  into  aistricts,  each  of 
which  ^as  a  certain  number  of  teachers,  a  meeting-house,  Sunday 
school,  day  school,  and  dramatic,  debating,  and  literary  societieo. 

Doctrine. — The  Mormons  no  longer  claim  to  be  a  Christian  soot, 
any  more  than  do  the  Mohammedans.  A  system  of  polytheism  has 
been  grafted  on  the  original  crepd,  according  to  wnich  there  are 
grades  among  the  gods,  the  place  of  Supreme  Ruler  of  all  being 
taken  by  the  primeval  Adam  of  Genesis,  who  is  the  deity  highest 
in  spiritual  rank,  while  Christ,  Mohammed,  Joseph  Smith,  and 
Brigham  Young  also  partake  of  divinity.  The  businesa  of  these 
deities  is  the  propagation  of  souls  to  pcdple  bodies  begotten  on 
earth,  and  the  sexual  relation  permeates  every  portion  of  the  creed 
as  thoroughly  as  it  did  that  of  ancient  India  or  Egypt  The  saints 
on  leaving  this  world  are  deified,  and  their  glory  is  in  proportion 
to  the  number  of  their  wives  and  childivsn,— hence,  the  necessity 
and  Justification  of  polygamy,  and  the  practice  of  having  many 
wives  sealed  to  one  saint  Their  distinguishing  points  of  &ith 
are  : — religiously,  a  belief  in  a  continual  £vine  revelation  through 
the  inspired  medium  of  the  prophet  at  the  head  of  the  chnrch  ; 
morally,  nol/gamy,  though  this  is  expressly  condemned  in  the 
Book  4f  Uarmon,  and  was'  grafted  on  the  original  faith  bv  Smith  ; 
and,  socially,  a  complete  hierarchical  organization.  They  believe  in 
the  Bible  as  supplemented  by  the  Book  of  Mormon  and  the  Book  if 
Doetrina  ;  in  the  gift  of  propnocy,  miracles,  and  casting  out  devils  * 
in  the  imminent  approach  of  the  end  of  the  world ;  m  their  own 
identity  with  the  apocalyptic  saints  who  shall  reign  with  Christ  in  a 
'temporal  kingdom,  either  in  Missouri  or  Utah;  in  the  literal 
resurrection  of  the  body  \  in  absolute  liberty  of  private  judgment 
in  religious  matters ;  and  in  the  salvation  of  a  man  only  if  he  believes 
in  Christ's  atonement,  repents,  is  baptized  by  immersion  by  a 
Christ-appointed  apostle,  and  receives  the  laying  on  of  hands  for 
the  gift  of  the  Holy  Ghost  by  duly  authorized  apostles.  Among 
their  minor  rules  as  laid  down  in  A  Word  of  Wisdom^  supposed  to 
have  been  revealed  to  Joseph  Smith,  27th  February  1833,  are  these 
recommendations  t — that  it  is  not  good  to  drink  tt-ine  or  strong  drink, 
except  at  the  Lord's  Supper  (and  even  then  it  should  be  home-made 
grape- wine),  or  to  use  hot  drinks  or  tobacco,— the  former  being  meant 
for  the  washing  of  the  body,  and  the  latter  for  the  healing  ofbraiscs 
and  sick  cattle;  man's  proper  food  is  herbs  and  fruit,  that  for 
beasts  and  fowls,  grain  ;  and,  except  in  ininter  and  in  case  of  famine 
and  severe  cold,  flesh  should  not  be  eaten  by  man.  Infant  baption 
is  also  condemned,  but  the  children  of  the  saints  who  have  reached 
their  eighth  year  should  be  baptized.  The  deceased,  also,  can  be 
baptized  by  proxy,  and  in  this  way  TVa^hington,  FranUin,  and 
othertf  have  been  vicariously  baptized  into  the  church. 

8eo  BookqfUomon(\«tQ)\  fioo&(/I>oc<r{n«aiul'Cor«iuiiila06T6)- Joha  Hyde 
JuB.,  ilormfininn.  iU  Leader*  end  Daiffne  (1^7) :  B.  O.  Forrla,  cTloA  axd  lft« 
ifonnofu  (18M) ;  N.  W.  Qrwn,  UonMnim  OS70) ;  T^  H.  StcnhooM,  Moekg 
ilountai*  Saint*  (1873^ ;  H.  Mayhow,  The  MorMons ;  Elder  John  Jaqnea,  Coto- 
ehitm  Jbr  ChUdrtn  (1S77) ;  John  W.  Oannlton,  J/ohuqm,  or  Latttt'Day  Sttiutt 

885S) ;  Hopworih  Dixon.  Spiritual  invet  C\^^)  i  J>  H.  Besdla.  LiJ^  in  Utah 
«70)l  (J.  FR.) 

MORNAT,  Philippe  db  (1549-1623),  Seignetir  da  Pies- 
Bis-Marly,  very  generally  known  as  Momay  Du  Plessis  or 
Du  Plessis-Momay,  one  of  the  most  distinguished  members 
of  the  Protestant  party  in  France,  was  bom  at  Bnhy  in 
Normandy  on  5th  November  1549.  As  a  younger  eon 
he  was  destined  for  the  church,  and  with  this  view  was 
sent  to  the  College  de  Lisieuit  in  Paris,  but  in  his  eleventh 
year,  along  with  the  rest  of  his  family,  he  abandoned 
Roinan  Catholicism,  continuing,  however,  with  seal  and 
success  his  studies  not  only  in  classical  and  general  Utera- 
ture  but  also  in  theology.  In  the  autimin  of  1567,  on  the 
outbreak  of  the  second  religious  war,  he  .joined  the  army 
of  Cond6,  but  was  prevented  from  taking  an  active  part 
in  th9  campaign  by  a  fall  from  his  horse,  whi(;h  broke  his 
leg.  In  the  following  year  he  went  abroad,  and,  altar 
spending  the  winter  at  Heidelberg,  travelled  extensively 
in  Italy;  Qermany,  the  Low  Countries,  and  EngUn<J^ 
learning  the  languages  and  acquiring  the  ftiendahip  of 
many  of  the  distingmshed  men  of  all  these  conntriesk «.  lal 
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June  1572  he  returned  to  France,  and  had  be£[un  to  enter 
a|ton  a  diplomatic  career  (his  earliest  extant  ^  ni^moire,'' 
laid  by  Coligny  before  Charles  IX.,  had  reference  to  the 
dutj  of  France  to  support  the  Low  Countries  in  their 
struggle  for  independence)  when  the  St  Bartholomew  mas- 
aacre,  from  which  he  escaped  with  difficulty,  compelled 
him  to  take  refuge  across  the  Channel  There  he  rendered 
valuable  services  to  William  of  Orange,  and  also  to  the 
duke  of  Alen^n-Anjoo,  as  a  semi-official  political  agent. 
Ketuming  to  France  at  the  instance  of  La  None  towards 
the  end  of  1573,  he  took  part  with  Tarious  success  in 
numerous  military  enterpriser^  and  was  made  prisoner  at 
Purmans  in  1575  (10th  October),  but  not  living  been  re- 
cognized  he  got  off  for  a  small  ransom.  Shortly  afterwards 
lie  married  Charlotte  Arbaleste  at  Sedan,  and  at  her  re- 
quest wrote  as  a  bridal  present  the  Diseoun  dt  let  Vie  ft 
de  la  Jlori  (1576),  which  has  been  so  often  reprinted  and 
translated.  In  15^7  Henry  of  Navarre  made  him  a  mem- 
ber of  hu  council  and  sent  him  on  a  diplomatic  mission  to 
England,  and  during  this  visit,  which  lasted  more  than  a 
year,  he  found  time  among  his  other  pressing  occupations 
to  prepare  for  the  press  his  TraiU  de  r£fflUt  oU  Fon  traUe 
dts  princijio/ei  quutioihs  qui  oni  eU  mu€%  tur  c«  poinf  en 
noxtre  iemjjs  (1578),  which  at  once  became  popular.  From 
July  1578  till  his  return  to  France  in  1582  he  was  chiefly 
in  the  Low  Countries,  engaged  in  public  business,  and 
during  this  interval  he  wrote  and  pu'*lis>ed  a  considerable 
work  in  apologetical  theology  {TraiU  d^  ia  vinti  de  la 
rtligion  chrcttenne  conire  hi  Atheet,  EjAntrieiu,  FayfHt^ 
Juifi,  etc,,  1581).  With  the  death  of  the  duke  of  Anjou 
in  1 584,  by  which  Henry  of  Navarre  was.  brought  within 
sight  of  the  throne  of  France,  the  period  of  Mornay's 
^eatest  political  activity  began ;  his  im|x>rtance  in  the 
Huguenot  counsels  was  further  increased  in  1 588  by  the 
death  of  the  prince  of  Cond^  to  whose  influence  he  practi- 
cally succeeded.  In  April  1 589  he  was*  rewarded  for  the 
reconciliation  of  the  two  Henries  with  the  governorship  of 
Saumur,  and  he  took  active  })art  in  many  of  the  military 
operations  that  followed  the  assassination  of  Henry  III. 
ki  the  following  August.  He  was  present  at  the  siege  of 
Diepi»e,  fought  by  the  side  of  Henry  IV.  at  Ivry,  and  waj 
one  of  the  besiegers  of  Rouen  in  1591-92,  until  sent  on  a 
misKioD  to  the  court  of  Elizabeth.  A  crisis  in  his  ix>Iitical 
career  was  marked  by  Henry's  abjuration  of  Protebt- 
antiitm  in  July  1593,  which  gradually  led  to  Mornay's 
i\-ithdrawal  from  the  court  In  this  year  it  was  that  he 
founded  the  Protestant  academy  or  university  of  Saumur, 
which  had  a  diatingriishcd  history  until  its  sujipression  by 
Louis  XIV  in  1G83.  In  1598  ho  published  a  work  on 
which  ho  had  long  been  engaged,  entitled  Dt  Pirutiiution, 
wafff,  tt  dfjrtnne  du  anint  Mttrrftrunt  de  VEucharutie  en 
t^gliMe  ancifnne.  It  having  reached  his  ears  that  Cardinal 
Du  Perron  had  alleged  that  of  the  (thousands  of)  citations 
in  this  controversial  work  ho  could  point  out  five  hundred 
that  were  falsified  or  misunderstood,  he  challenged  his 
assailant  to  a  public  discussion.  This  was  at  last  arranged 
for  by  the  good  offices  of  the  king^  and  took  place  at 
Fontainebleau  on  4th  May  1600.  Only  nine  passages 
%vcre  discussed,  but  in  each  case  the  decision,  one  is  not 
Burprised  in  the  circumstances  to  learn,  went  against  the 
Protestant.  Momay,  from  whom  every  indication  of  the 
particular  passages  to  be  impugned  had  been  persistently 
withheld,  was  forced  by  supervening  illness  to  withdraw. 
Only  once  again  did  he  appeav  at  court,  in  1607.  He 
eontinued,  however,  to  give  his  party  the  benefit  of  his 
coimael  and  active  support  to  the  end  of  his  long  and  busy 
life.  Hii  last  worl^  entitled  Mystire  d'iniquUS,  dest  d 
dirtt  rhisUnre  de  la  Papaut^,  appeared  in  1611.  In  1618 
lie  VM  chosen  a  deputy  to  represent  the  French  Protest- 
ants at  tiie  synod  of  Dort.     Prohibited  by  Louis  XIII 


from  personally  attending,  he  nevertheless  contnouteo 
materially  to  the  deliberations  of  that  assembly  by  written 
communications.  In  1621  he  was  deprived  of  his  governor- 
ship ;  and  his  death  took  place  at  La  Foret-sur-S^vre  on 
llth.November  1623. 

Two  voIaxnM  of  Mimoirec^  from  1572  to  1589,  appeared  at  La 
Forft  in  1624,  and  a  ecHnuation,  in  two  volumes,  at  Amnterdim 
in  1052  ;  a  more  complete  edition  (ilintoirf^  eorretpomianet%  H  ri«) 
in  twelve  volumes,  8vo,  waa  published  at  Paris  in  1024-25.  The 
creator  number  of  hia  works  were  translated  bito  English  during 
nia  lifetimsL 

MORNT,  Charlss  Avoustb  Lofxs  Joseph,  Drc  »b 
(1811.1865\  was  the  natural  son  of  Hortense  Bemharnais, 
queen  of  Jlolland,  and  of  the  comte  de  Flahaut,  a  leading 
dandy  of  the  period,  and  was  thus  brother  to  Napoleon 
III.  The  secret  of  his  birth  ( 23d  October  1811)  wis  care, 
fully  kept ;  he  was  acknowledged  as  son  by  the  comte  de 
Morny  for  a  consideration,  and  was  brought  up  by  his 
paternal  grandmother,  Madame  de  Souza,  a  writer  of 
society  noveU,  and  a  woman  o(  great  wit  and  high  breeding. 
As  a  boy  of  nineteen  he  was  declared  after  the  revolution 
of  1830  a  hero  of  July,  and  was  entered  at  the  staff  college. 
In  1832  he  was  gazetted  sub-lieutenant,  and  served  in 
Algeria  as  aide-de-camp  to  General  Oudinot ;  he  wis  pre- 
sent at  Mas  .ura  and  Constantine,  and  was  made  a  chevalier 
of  the  Legion  of  Honour  In  1838  he  returned  to  Paris, 
and  began  his  career  as  dandy  and  speculator.  In  the 
first  capacity  ho  sot  the  fashions  both  of  dress  and  manners 
to  the  young  men  of  Paris.  ai.d  '•onceived  the  idea  of  the 
modem  society  journal,  and  in  the  second  established  a 
manufactory  of  beetroot  sujar  at  ClermontrFerrand.  This 
last  idea  brought  about  his  election  for  the  department  of 
the  Puy-de-D6me.  In  tho  chamber  he  voted  coubistently 
'aith  the  ministers.  The  republic  of  1848  marked  the 
cnsis  111  his  fortunes,  and  by  1851  all  his  speculations  had 
failed,  and  all  his  projierty  was  sold.  In  desperation  he 
determined  to  play  a  part  in  politics,  and  was  the  heart 
and  soul  of  the  coup  detat  of  December  1 851.  The  success 
of  the  ef»ip  detai  was  certain,  owing  to  the  f^af  of  the 
extreme  republicans  entertained  by  the  gre4t  n.ajurity  of 
the  nation,  and  all  that  was  needed  was  a  head  foi  intrigue 
and  an  utter  absence  of  scruples  to  shed  innocent  blood. 
Morny  and  St  Arnaud  fulfilled  these. requisites.  Momy 
was  on  the  day  of  the  coup  d'etat  made  minister  of  the 
ii.tcrior,  but  he  had  no  taste  for  the  drudgery  of  adminis- 
tration, and  in  January  1852  found  an  excuse  for  resigning 
on  tho  question  of  the  pro|)erty  of  the  Orleanisl  princes. 
The  empire  eatablinhcd,  he  was  again  able  to  begin  s]>ecu- 
lating;  and  used  both  the  money  of  the  state  and  his 
influence  with  his  brother  for  the  success  of  his  schemes. 
He  had  been  in  1852  re-elected  deputy  for  Clermont- 
Ferrand,  and  was' in  1854  elected  president  of  the  corps 
legislatif,  an  office  which  Le  held  for  the  rest  of  his  life. 
This  office  in  every  way  suited  him;  he  had  large  pay, 
and  resided  in  a  msgnificent  official  residence,  where  he 
produced  little  plays  to  admuring  audiences.  The  work 
was  not  hard,  being  chiefly  to  maintain  the  Government 
minority  in  a  good  humour  by  sumptuous  entertainments, 
and  to  win  over  the  Liberals  by  the  same  tactics.  He  stiU 
speculated  in  railways,  pictures,  mxn^  and  even  in  a  new 
watering-place,  Deauville,  and,  being  absolutely  unscm- 
puloua  and  venal,  amassed  an  immense  fortune  in*  spite 
of  the  utmost  extravagance.  In  1856  he  was  s|>ecial 
ambassador  at  the  coronation  of  Czar  Alexander  II.,  when 
he  spent  immense  sums,  and  married  a  wealthy  Busaian, 
Princess. Troubetzkoy.  In  1862  he  wa.H  crated  a  duke, 
and  in  1865,  after  continuing  to  the  last  his  career  of  dissi 
pation,  died  of  sheer  anaemia  from  the  measures  he  took 
to  keep  himself  fit  for  yet  further  excesses 

Of  the  doe  de  Momy  little  good  can  be  said  cither  as  s  statesBUA 
or  a  man.     He  looked  upon  eveijthinj^froro  >^j^i!^^lAsh^^int 
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ot  rit%  and  ttouKI  not  have  denied  it ;  but  he  was  shrewd  enough 
to  perceive  that  the  empire  rested  on  the  prestige  i^  maintained  For 
France  not  only  in  war  bat  in  fashion,  and  in  assisting  tl)e  empress 
to  make  Paiis  the  centre  of  fashion  for  the  whole  dvinzed  world  he 
knew  ho  was  not  only  pleasing  himself  but  doing  a  service  to  the 
empire.  He  was  a  thorough  man  of  the  world,  and  was  witty  as 
such,  but  the  wit  docs  not  appear  at  its  brightest  in  his  plays, 
published  under  the  name  of  Saint*Remy,  of  which  perhaps  the 
most  readable  is  M.  Chovfleury  restcra  chez  lux.  Ho  had  great 
influence  over  the  emperor,  but  could  lay  no  claim  to  personal 
fidelity,  as  cotild^ii^  less  able  but  equally  unscnipulous  colleague, 
M.  de  persigny. 

.  For  his  liiks  cnnsnlt  H.  Cantille,  M.  dt  Morny,  1859.  and  D«  la  Onetonnlere, 
Htvdn  rtportraitt  jmlitiques  (1856);  also  Alton-Shee'slfMu>{re«(18^-WX  His  char- 
acter is  admirably  sketched  as  the  due  de  Mora  in  A.  Daudet'a  nov^  Ia  Nabob. 

MORO,  Attoni  (e.  1512-1581),  otherwise  known  as 
Sib  Ajtthony  More,  an  eminent  portrait-painter,  was  born 
at  Utrecht,  in  1512  according  to  some,  but  in  1525 
according  to  Van  Mander  in  his  Ifet  Leven  der  Schildera: 
He  studied  his  art  under  Jan  Schoorel ;  and  after  making 
a  professional  visit  to  Italy  he  commenced  to  paint  por- 
tiuits  in  the  stylo  of  Hans  Holbein.  His  rise  to  eminence 
was  rapid.  In  1552  he  was  invited  to  Madrid  by  the 
emperor  Charles  V.  to  execute  a  likeness  of  Prince  Philip. 
Two  years  afterwards  he  was. in  London  painting  the 
portrait  of  Queen  Mary.  Fop  this  picture  an  annual 
salary  and,  as  some  suppose,  the  honour  of  knighthood 
were  conferred  upon  him.  He  was  also  employed  to 
sketch  the  likenesses  of  several  of  the  English  nobility. 
On  the  death  of  Mary  in  1558  MorO  returned  to  Spain, 
and  lived  tliere  for  two  years  in  great  honour  with  Philip 
II.,  executing,  in  addition  to  portraits,  several  copies  after 
Titian.  Having  compromised  himself  with  the  Inquisition, 
he  repaired  to  the  Netherlands  and  was  received  into  the 
service  of  the  duke  of  Alva.  His  death  took  place  at 
Antwerp,  about  1581.  Among  his  figure-pictures  Van 
blander  specifics  the  Circumcision  of  Christ,  executed 
for  Antwerp  cathedral,  as  one  of  the  most  notable.  His 
portraits  are  full  of  individuality,  and  characterized  by 
firm  and  solid  rendering  of  flesh.  Several  admirable 
examples  are  preserved  in  Madrid;  among  the  rest  the 
portrait  of  Queen  Mary  of  England,  which  has  been 
excellently  etched  by  Milius  {UArt,  8th  December  1878). 
"Moro's  style,""  says  Stanley  in  his  Dutch  attd  Flemish 
Painters,  "so  much  resembles  that  of  Holbein  as  to  fre- 
quently create  a  doubt  to  which  of  {hem  a  portrait  is  to 
ba  attributed ;  but  he  is  not  so  clear  and  delicate  in  his 
colouring  (perhaps  from  having  painted  so  much  in  Spain) 
as  that  master." 

MOROCCO,  or  aIaeocco,  the  term  ^corrupted  from  the 
name  of  the  city  Marr&kush)  used  in  English  to  designate 
tiie  Maghrib  al-Al^s4  or  extreme  west  of  the  Arabs,  is  the 
country  at  the  north-western  corner  of  the  African  continent, 
with  the  ^lediterranean  on  the  north  and  the  Atlantic  on  the 
west.  Its  landward  limits  can  only  be  vaguely  defined.  The 
eastern  frontier  towards  Algeria,  determined  by  the  treaty 
of  1844,  is  a  purely  conventional  line  starting  from  the 
mouth  of  a  small  stream  caUed  the  Skis  and  running  across 
country  in  a  general  south -south -east  direction.  The 
southern  boundaries  expand  and  contract  according  to  the 
]X)wcr  and  activity  of  the  central  authorities.  Bdim  and 
Wagner  (1882),  who  include  Tifilelt,  Kenatsa,  Figig,  Twat, 
Gurara,  Tidikelt,  the  plateau  of  Tedmaid,  ifcc,  estimate  the 
total  area  of  the  sultanate  at  305,548  square  miles;  and  this, 
which  is  about  twice  the  size  of  Algeria,  or  five  times  that 
of  England  and  Wales,  may  be  taken  as  a  maximum.  The 
allegiance  of  many  of  the  tribes  "within  this  compass  is 
questionable  and  intermittent.  Morocco  is  still  the  portion 
of  Northern  Africa  about  which  European  information  is. 
most  defective,  and  the  ordinary  maps  are  composed  to  a 
large  extent  of  most  unscientific  material  eked  out  by 
probabilities  and  conjecture.  Since  the  middle  of  the 
present  century  a  good  deal  ha3  been  done  in  the  way  of 


exploration,  mainly  ix>  the  lowlands  and- steppes  sldpoxig 
towards  the  Atlantic — ^the  country  of  the  great  historical 
cities  of  Tangiers,  Fez,  Meknes  (Mequinez),  and  Morocco  * 
but  even  there  what  lies  but  a  few  jniles  east  or  west  40± 
some  track  travei:sccl  by  Europeans  for  centurieft  remains 
matter  of  question. 

Since  the  publication  of  Arlett's  survey  from  Ca|ie 
Spartel  to  Cape  Bojador  (1840-44)  and  of  Vincendon- 
Dumoulin  and  Kerhallet's  surveys  from  the  Strait  of  Gib- 
raltar to  the  Algerian  frontier  (1853^7)  the  seawivrd  aspect 
of  Morocco  has  been  known  in  detail  To  the  Mediter- 
ranean it  presents  for  a  distance  of  about  200  miles  the 
rugged  profile  of  the  Rff  hills  (dtill  unexplored),  -which 
generally  end  in  lines  of*  cliff  broken  at  intervals  by  narrow 
sweeps  of  sandy  beach,  but  occasionally  open  up  into  beau- 
tiful and  fertile  valleys,  with  abundant  evidence  of  human 
occupancy  and  tillage.  About  6  miles  west  of  the  Skis 
lies  the  mouth  of  the  great  river  Multiya;  and  10  miles 
farther  on,  opposite  Cape  del  Agua  (Ras  Sidi  Beshir),  if 
a  group  of  diy  and  barren  islands  known  as  the  Zafarines, 
which  form  the  best  roadstead  on  the  Rif  coast.^  Be 
tween  Point  Quiviana  and  Melilla  runs  a  low  and  sand^ 
shore  in  front  of  a  great  salt  marsh,  the  Puerto  Nuevo  of 
the  Spaniards.  Melilla  (Malila)  is  a  fortified  town,  held 
by  the  Spaniards  since  1653,  built  on  a  rocky  peninsula 
and  connected  by  lines  of  rampart  with  Fort  Rosario  on 
the  heights  behind.  Near  the  village  of  Azanen  is  a  wide 
open  shore  with  the  only  sand-dunes  on  all  this  coast. 
The  fixLe  semicircular  bay  of  Alhucemas  is  the  seaward 
end  of  one  of  the  most  beautiful  valleys  in  the  Rlf,  clothed 
with  verdure  and  dotted  with  hamlets.  A  Spanish  preddio 
occupies  one  of  the  larger  of  the  Alhucemas  islands  (Al- 
Mazemma),  which  are  identified  with  the  Ad  Sex  Tnsnlaa 
of  the  itineraries.  Another  Spanish  fortress  crowns  the 
rocky  island  of  San  Antonio  or  Pefion  de  Velez ;  and  in 
the  valley  off  which  it  lies  stood  a  town  known  to  the 
Spaniards  as  Velez  de  Gomera,  to  the  Arabs  as  B4dis,  which 
continued  to  be  a  place  of  importance  in  the  16th  century. 
The  so-called  Bay  of  Tetuan  (TetUwin) — ^the  town  is  just 
visible  from  the  sea — is  little  more  than  the  straight  stretch 
of  coast  between  Cape  Mazari  on  the  south  and  Cape  Negro 
or  Negrete  on  the  north ;  but  the  prominence  of  these  two 
headlands  gives  it  an  appearance  of  depth.  From  Cape 
Negro  northwards  to  Ceuta  the.  most  notable  object  on 
the  horizon  is  the  siunmlt  of  Jebel  Miisi,  which,  though 
situated  on  the  Strait  of  Gibraltar,  towers  above  the  inter- 
vening  hills.  Ceuta  (Sebta),  the  most  important  and 
flourishing  of  the  Spanish  settlements  in  Morocco,  occupies 
a  peninsula, — the  head,  Mt.  Acho,  standing  about  4  miles 
out  to  sea,  and  the  neck  being  low  and  narrow.  It  marks 
the  eastern  end  of  the  strait  Westwards,  the  first  point 
of  interest  is  again  Jebel  MiUs^  the  Elephas  of  Strabo,  and 
the  Apes'  Hill  of  English  charts;  the  truncated  top  is 
usually 'hid  in  clouds.  About  20  miles  farther  along  the 
coast  lies  the  Bay  of  Tangiers  (Jaiya),  by  far  the  finest 
harbour  in  Morocco.  West  from  Tangiers  runs  the  Jebel 
Kebfr  (880  feet  at  its  highest),  the  seaward  extremity  of 
which  forms  the  celebrated  Cape  Spartel,  the  north-west 
angle  of  the  African  continent,  known  to  the  ancients  as 
Ampelusia  or  Cotes  Promgntorium.  The  lighthouse,  built 
in  1864  at  the  cost  of  the  sultan  of  M!brocco,  and  main- 
tained at  the  joint  expense  of  England,  France^  Italy,  and 
Spain,  is  the  only  one  on  the  western  coast. 

The  Atlantic  coast  of  Morocco  is  remarkable  for  its 
regularity  and  sameness ;  not  a  single  gulf  or  noteworthy 
estuary  occurs  throughout  its  whole  length;  the  capes 

i  The  name  i«  derived  from  the  Arab  tribe  of  the  Bent  Ja'far,  who 
aettlcd  on  the  neighbouring  mainland  at  the  conqueet  SInoi  1848 
the  Wftnds  have  Ulonged  to  Spain.  They  are  Identified  with  tht  A4 
Tres  Insulae  of  the  Roman  Itlnertriee. 
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are  few  ak:d  for  the  most  part  ieebly  marked,     Sonth- 
Tvard  from  Cape  Spartel  the  shore  sinks  rapidly  till  it  is 
withiii  aiew  feet  of  the  sea-leveL     In  the  low  cliff  which 
it  forma  about  4^  miles  from  the.  lighthouse  there  is  a 
great  quarry,  whi(m  from  remote  antiquity  has  yielded  the 
hand-mills  used  in  the  Tangiers  district.    A  stretch  of 
low  marshy  ground  along  the  Tahaddart — ^the  estuary  of 
the  W4di  Kebir  (W.  Muharhar)  and  W.  al-Kharrtib— agrees 
with  Scylax's  Gulf  of  Cotes  (Tissot).     Three  or  four  miles 
farther  south  lie  the  ruins  of  the  town  o|  Netatosh,  built  by 
Moors  from  Andalusia;  and  4  or  5  miles  more  bring  us  to 
A^Hk  or  Arzilla,  the  ancient  Colonia  Julia  Constantia  Zilis 
or  Zgles.   Since  its  bombardment  by  the  Austrians  in  1829 
it  has  been  a  wretched  little  place,  with  a  mixed  Moorish 
and  Jewish  population  of  about  1200.^     For  the  next  16 
miles,  between  Azil4  and  Larash  or  El-Abaish  (q.v.)  the 
coast  has  a  tolerably  bold  background  of  hills,  Jebel  Sarsar 
near  Fez  forming  an  important  landmark  for  the  latter  town, 
which,  with  its  Fhcenician,  Roman,  and  mediasTal  remains, 
is  historically  one  of  the  most  interesting  places  in  Morocco. 
A  line  of  reddish  cliffs  about  300  feet  high  runs  south 
for  about  10  miles  from  the  W.  Aulkos,  at  whose  mouth 
the  town  is  built ;  then  the  coast  sinks  till  it  reaches  Mi!ilA 
Bd  Selham,  an  eminence  220  feet  high.     Between  MiiU 
Bti  Selham  (often  wrongly  called  Old  Mamura  or  ^larmore) 
and  a  similar  height  crowned  by  the  tomb  of  Sidi  *Abd 
Allah  Jellli  lies  the-  outlet  of  the  Blue  Lake  (Maija  Zarl^A), 
10  or  12  miles  long.     Farther  south,  and  separated  from 
the  sea  by  an  unbroken  line  of  rounded  hills  (230-260 
feet),  is  the  much  more  extensive  lagoon  of  Has  al-Dura, 
which  in  the  dry  season  becomes  a  series  of  marshy  meres, 
but  in  the  rainy  season  fills  up  and  discharges  into  the 
SebiH     Eastward  it  is  connected  with  the  Marjat  al-Gharb, 
fed  by  the  W.  Meda.    On  the  south  side  of  the  outlet  of 
the  Sebii  lies  Ma*m\ira,  probably  founded  by  *Abd  al- 
^lumen,  and  originally  named  Mahdiya,  after  the  Almohade 
^lahdl.     Twenty  miles  farther  is  the  mouth  of  the  Bd 
Ral^alr:,  with  its  cluster  of  interesting  towns :  Sallee  (SdlAt) 
on  the  north  side,  long  famous  for  its  piracies  and  still  one 
of  the  most  fanatical  places  in  the  empire,  and  on  the  south 
side  New  Sallee  (RabAt)  with  its'  conspicaous  tower  of 
Hasan,  and  Sheila  (Sella  of  I^eo  Africanus)  with  its  inter- 
esting ruins.     Onward  for  100  miles  to  Point  Azammur 
and  the  mouth  of  the  Umm  Rabl*  river  a  line  of  hills  skirts 
the  sea ;  the  shore  is  for  the  most  part  low,  and,  with  the 
exception  of  capes  at  FadAla  (a  small  village)  and  Ddr  al- 
Baid&  or  Casa  Blanca,  it  runs  in  a  straight  line  west-south- 
wesi     Casa  Blanca,  the  ancient  Anf4,  once  a  flourishing 
port,  was  mined  by  the  Portuguese  (1468)  in  revenge  for 
its  piracies.     It  is  now  a  place  of  4000  inhabitants,  and 
has  a  thriving  export  trade  in  maize,  beans,  and  wool, 
and  a  European  colony  of  about  100  persons.     Azammur 
(that  is,  in  Berber,  "The  Olives,"  viz.,  of  the  Sheikh  Bii 
Shuaib),  with  1000  inhabitants  dependent  on  the  shebbel 
fisheries  in  the  river,  stands  on  an  eminence  about  1} 
miles  from  the  sea  on  the  south  side  of  the  Umm  Rabl*. 
The  bay  of  Mazagan  (MAzlghan),  a  few  miles  to  the  south, 
curves  westward  with  a  boldness  of  sweep  unusual  on  this 
coast.     The  town  of  Mazagan  was  founded  by  the  Portu- 
guese in  1506,  and  held  by  them  till  1769.^     About  8 
miles  to  the  south  and  less  than  a  mile  inland  lie  the 
extensive  ruins  of  Tit,  a  town  which  proved  a  thorn  in 
the  side  of  the  people  of  Mazagan  till  they  sallied  forth 

1  The  tkhnvad  story  that  aboiit  the  9th  century  it  was  ka  English 
poeaenion  haa  its  root  in  the  visita  of  the  Normans  to  this  quarter. 
The  modem  tovn  sprang  from  a  fortreas  built  to  protect  the  coast 
against  them  (Dozy,  Buherchea,  3d  ed.,  ii.  264  a^). 

*  The  Portagueae  settlera,  who  had  to  leave  it  when  Bon  JosJ  decided 
•nsurrendering  thia  last  stronghold  of  his  country  in  Morocco,  were  after- 
wsidf  seat  to  Braail,  where  they  founded  Villa  Nova  da  Mazagan. 


and  destroyed  it.  At  Cape  Blano  (so  called  from  its 
white  cliffs)  the  coast,  which  bulged  out  at  Cape  Mazagan, 
again  bends  east  'to  resume  much  the  same  general 
direction  for  55  miles  to  Cape  Cantin.;  On  this  stretch 
the  only  point  of  interest  is  Walidlya,  formerly  Al-Ghait ; 
the  excellent  harbour  praised  by  Ednsi  is  formed  by  an 
extensive  lagoon,  and  M.  Tissot  thinks  that  by  a  little 
dredging  the  place  would  again  become  the  safest  ship- 
ping station  on  the  whole  Morocco  seaboard.'  Beyond 
Cape  Cantin  (300  feet  high)  the  coast  becomes  bolder  and 
more  irregular,  especially  after  the  mouth  of  the  Tenslft  is 
passed.  About  18  miles  farther  lies  Saffi  (Asfi),  "by  far 
the  most  picturesque  spot  on  the  west  coast,"  idth  the  high 
waUs  and  square  towers  of  its  Portuguese  fortifications 
shown  to  advantage  by  the  ruggedness  of  the  site.  South 
of  Mooai>ob(?.v.),  and  onwards  beyond  the  limits  of  MoroccD, 
the  coast,  becoming  ever  more  and  more  inaccessible  and 
dangerous  in  winter,  is  emphatically  known  as  the  Iron 
Coast.  From  Cape  Sim  or  Ossim  (Ras  Tagriwalt),'  IQ  miles 
south  of  Mogador,  the  direction  is  due  south  to  Cape  Oir 
(Igir  Ufrani),  the  termination  of  Jebel  Ida  u  Tanan  (Rabbi 
Mardoch^e),  the  last  spur  of  the  Atlas  proper.  Rounding 
this  headland  we  reach  Agadir  (Agadir  'n  Igir),  the  Santa 
Cruz  Mfljor  or  Santa  Crur  de  Berberia  of  the  Spaniards, 
formerly  known  as  the  Gate  of  the  Soudan.^  It  is  a  little 
town  with  white  battlements  three-quarters  of  a  mile  in 
circumference,  on' a  steep  eminence  600  feet  high.  In 
the  15th  century  it  was  seized  by*  the  Portuguese,  and 
Bon  Manuel  caused  it.  to  be  fortified;  but  in  1536  it 
was  captured  by  Muley  (MaulM)  Ahmed  al-Hasan:  Its 
merchants  were  removed  to  Mogador  in  1773.  At  the 
mouth  of  the  Siis  Leo  places  three  little  towns  caUed  Messa 
(MAssa),  with  a  mosque  popularly  reputed  the  scene  of 
Jonah's  restoration  to  terra  firma.  The  port  of  this  name,^ 
regularly  visited  by  the  Genoese  traders  in  the  16th  century, 
who  exported  skins,  gum,  wax,  gold,  and  indigo,  is  no  doubt 
at  the  mouth  of  the  W.  Milssa^  20  miles  farther  south.^ 
Ifni,  situated  in  29*  23' N.  lat.,and  Sidi  Worzek,  the  Capo 
Non^  of  the  Portuguese,  are  the-'Only  pointd  calling  for 
notice  till  the  better  known  Cape  Nun  is  reached,  which  lies 
5  or  6  miles  north  of  the  W.  Der*a.  With  the  Der*a  the 
Sahara  may  be  said  to  begin. 

On  most  maps  the  interior  of  Morocco  is  represented  as 
extremely  mountainous ;  but,  while  it  is  traversed  from  east 
to  west  by  more  than  one  strongly-defined  raiige,  the  greater 
part  of  the  surface  is  really  occupied  by  undulating  steppe- 
like tracts  diversified  by  low  hills.  The  backbone  of  the 
country  is  the  Great  Atlas  (Daran  of  the  Berbers).'  .  At 
its  western  extremity  the  range  averages  from  4000  to 
5000  feet  in  height  j  after  a  slight  falling  off  for  a  few 
miles  it  rises  till  it  attains  an  elevation  of  10,000  feet; 
beyond  the  pass  (about  iSO  miles  from  the  sea)  which  leads 
from  Morocco  to  T^rl^dant  the  summits  seem  to  be  between 
11,000  and  11,500  feet;  about  40  miles  farther  east  there 
is  a  second  pass  at  an  altitude  of  about  7000  feet ;  and 
beyond  that  the  main  ridge  continues  30  miles  at  a  height 
of  about  12,000  feet,  with  a  few  peaks  reaching  to  13,000 
or  13,500  feet.     Snow  lies  on  some  of  the  summits  as  late 

•  Butt.  dtlaSocde  Giogr.,  Paris,  1876. 

^  This  mnst  not  he  oonfonnded  with  Santa  Cms  de  Mar  Peqaeiia, 
a  post  established  in  1470  somewhere  on  this  coast  by  Hexrera,  lord 
of  the  Canary  lalands,  and  in  modem'  times  the-snbject  of  mnch  geo- 
graphical  disputation.  After  obtaining  permission  to  reoccnpy  the 
site  the  Spanlah  Oovemment  was  nnable  to  identi^  it 

"  See  Valentin  Ferdinand,  BuehreOntng  Wt$i  A/rikcCM  (Mem.  of 
the  Acad,  of  Munich,  8d  Claaa,  pt  viiL). 

•  Ya'kdbi,  Dejcr.  al-Maghribi,  p.  126 ;  SiO.  da  BerUret,  ii.  279. 
'  No,  Non,  Nor,  Nanm,  NKo,  are  among  the  rarlons  readings,     tt 

was  another  Cape  Non  to  the  south  of  Cape  Bojador  which  aeena  to 
have  given  rise  to  the  proverb,  Quern  jxuar  o  eabo  de  XHo  ou  tomara 
our  ndo.     See  BoL  <U  la  Soe^  Geogr.,  p.  810,  Madrid,  1680. 

•  Pliny  says  the  natiree  called  the  Atba  "  Dyriu. " 
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as  Jane,  but  it  ig  probable  that  none  of  them  retain  it 
throughout  the  year.  Taken  as  a  whole,  the  Atlas  has  a 
mean  elevation  higher  than  that  of  any  other  range  of 
equal  length  in  Europe  or  in  the  African  and  Asiatic 
countries  bordering  on  the  Mediterranean.  From  the 
lowlands  to  the  north  it  has  a  very  fine  appearance,  rising, 
as  it  seems,  in  steep  and  almost  abrupt  ascent,  though  the 
i^  distance  from  foot  to  summit  Lb  a  slope  of  15  miles 
(compare  the  panorama  prefixed  to  Hooker  and  Ball's 
Morocco). 

What  is  the  culmiiuting  point  of  the  range  is  aaite  unknown;  the 
Miltsin  peak  has  no  claim  to  that  distinction.  Tne  English  embassy 
of  1829-1830  advanced  up  the  northern  slope  only  a  little  bevond 
Tftsaeremut  (3534  feet),  and  Davidson  in  1886  merely  reached  the 
town,  and  then  turned  westwards.  From  Tasseremut  eastwards  the 
nnn  is  altogether  unexplored  for  200  miles  till  we  come  to  the 
route  followed  by  Ahmed  b.  Hasan  al-Mtuvi  (1789),  Caillie  (1827), 
and  Rohlfs  (1863).  The  English  expedition  of  1871  (Hooker  and 
Ball,  Ice.),  besides  visiting  Tasseremut,  went  up  the  Urika  valley  to 
a  heiffht  of  4000  feet,  up  the  Alt  Mesan  valley  to  the  Tagherot  pass 
(11,^4),  and  up  the  Amsziz  valley  to  the  summit  of  Jebel  Tezah 
(11,972  feet).  In  the  Tagherot  pass  Mr  Maw  was  the  only  one  of 
tiie  party  who  reached  the  watershed  ;  but  from  Jebel  Tezah  a  ^ood 
view  was  obtained  south  wanl  u^t-oss  the  great  valley  of  the  Sus  to 
the  Anti  Atlas,  which  appeared  to  bo  from  9000  to  10,000  feet  high. 
In  1880  Dr  Lenz  crossed  the  range  by  the  ordinary  route  from 
Morocco  to  Tarudant  * '  First, "  he  says,  "  is  a  chain  of  comparatively 
low  and  flat  hills  consisting  of  Cretaceous  and  Tertiary  rocks ;  then 
follows  a  plateau  with  ranges  of  red,  probably  Triaasic,  sandstone  ; 
and  finally  come  the  higher  and  steeper  peaks  of  clay  slate  with 
great  metalliferous  deposits.  The  pass  where  the  descent  towards 
Sus  begins  is  called  Bibauan,  and  lies  4000  feet  above  the  sea.  The 
konto  down  to '  Emnishih '  is  steep,  difficult,  and  at  times  dangerous. " 
As  to  the  relation  of  the  Anti-Atlas  to  the  Atlas  proper  at  ite 
veatem  end  nothing  certain  is  knowi 

All  the  principal  rivers  of  Morocco  take  their  rise  in  the 
Atlas  mountains,  and  the  headwaters  of  the  Muliiya,  the 
Sebd,  the  Umm  Rabf,  the  Der*a,  and  the  Ziz  are  all  to 
be  placed  in  that  part  of  the  range  which  lies  between 
32'  20'  and  32*  30'  N.  lat.,  and  between  3"  30'  and  5*  W. 
long.  In  almost  every  instance  the  summer  current  is 
comparatively  feeble,  but  the  wide  beds  and  often  high 
steep  banks  are  sufficient  of  themselves  to  show  the  change 
produced  by  the  rains  of  winter  and  the  thaws  of  spring. 
The  Muliiya'(Mulucha  and  Malva  of  Pliny,  &c.)  is  mainly 
interesting  as  the  river  which  the  French  have  long  wished 
to  make  Sie  western  boundary  of  Algeria.  Its  course  is 
almost  entirely  unexplored.  About  34*  20'  N.  lat.  Captain 
Colvile  found  it  some  200  yards  wide  but  quite  shallow ; 
about  25  miles  east  of  its  source  where  it  is  crossed  by  the 
route  to  Zis  it  is  already  a  powerful  stream  with  a  deep 
bed  cui  in  the  granite  rock,  and  shortly  afterwards  it  is 
joined  by  the  W.  Sgimmel,  a  still  larger  affluent  (Rohlfs). 
Of  the  leaser  streams  which  flow  into  the  Mediterranean  it 
,is  enough  to  mention  the  W.  Martil  or  Martin  (otherwise 
*W.  B4  Sfiha,  W  Has,  W.  Mejeksa),  which  falls  into  the 
Bay  of  Tetuan,  and  is  identified  with  the  Tamuda  of 
Pliny  and  Thaluda  of  Ptolemy.  On  the  Atlantic  seaboard 
north  of  the  SebCi  there  are  a  number  of  comparatively  small 
streams,  the  chief  of  which  is  the  very  winding  W.  Aulkos 
or  Lolckos,  with  several  tributaries.  If  Renou's  statement 
that  the  Sebii  (the  Svhur  magnificuM  et  navigalnlU  of  Pliny) 
had  a  course  not  much  inferior  to  that  of  the  Seine  be 
•omewhat  of  an  exaggeration,  it  may  at  least  be  compared 
to  the  Thames  in  length  and  width,  though  not  in  steadiness 
and  depth  of  current.  A.t  Meshra'at  al-Ksiri,  about  70 
miles  from  its  mouth,  it  is  about  10  feet  deep  in  the  month 
of  May  and  more  than  460  feet  wide ;  and,  though  its 
banks  are  21  feet  high,  extensive  inundations  occur  from 
time  to  time.  The  tide  ascends  as  far  as  Al-Kantaro,  1 5 
miles  above  Ma'mura.  and  steam  bargeawith  a  smalldraught 
of  water  could  make  their  way  to  the  ford  just  mentioned, 
and  possibly  even  as  far  as  Fez  (Trotter).  Affluents  of  the 
3ebu  are  W.  Mikkes  and  W  Al-Redem  (90  miles  long). 


The  swift  ana  muddy  current  of  W.  Beht  usually  loeesl 
itself  in  a  swamp  before  it  reaches  the  main  stnaun.*  Th« 
impetuous-  Umm  Rabf,  with  a  rocky  bed  and  many 
rapids,  is  perhaps  as  large  as  the  Sebu ;  but  as  there  are 
no  important  cities  in  the  country  through  tvhich'it  flows 
its  course  is  not  so  well  known,  W.  al-Abiad,  W.  al-A]c<lnr, 
and  W.  .Tessaut  seem  to  be  the  principal' affluents.  This 
last  is  separated  by  about  10  miles  only'  from  the  valley 
of  the  Tensift)  the  river  which  flows  to  the  north  of  the 
city  of  Morocco ;  and,  by  the  W.  Nefls,  the-  Asif  al-^Iil 
(Asif  is  Berber  for  "river"),  the  W.  Usbi,  and  other  smaller 
tributaries,  receives  the  waters  of  about  180  jniles  of  the 
Atlas  range.  The  valley  between  the  Atlas  and  the  Anti- 
Atlas  is  traversed  by  the  W.  Siis,  whose  ever-flowing  stream 
is  sufficient  to  turn  the  whole  district  into  a  garden.  The 
MAssa  or  W.  al-GhAs  (Wholgras  of  Davidson,  Oued  Ouel 
R'as  of  Delaporte),  though  its  headwaters  drain  only  one  or 
two  of  the  lesser  vallejrs  at  the  south-west  end  of  the  Anti- 
Atlas,  is  "about  50  yards  from  bank  to  bank  at  the  mouth, 
with  a  depth  at  high  water  and  in  the  proper  channel  of 
something  over  a  fathom. "*  Farther  south  is  the  Assaka 
or  W.  al-AksA,  long  known  to  European  geographers  by  the 
name' of  W.  Nun;  and  finally  the  famous  W.  Der*a  is 
reached,  which  in  length  of  course  exceeds  all  the  rivers  of 
Morocco,  but,  except  in  spring  when  the  snows  are  melting 
in  the  highlands,  remains  throughout  all  its  lower  reaches 
a  dry  sandy  channel,  hardly  noticed  by  the  traveller  in  the 
surrounding  desert.  In  the  upper  valleys,  on  the  contrary, 
innumerable  streams  from  the  south  side  of  the  main  cham 
of  the  Atlas,  the  W.  Dades  from  the  east,  and  the  Asif 
Marghen,  W.  al-MoIah,  or  Warzazet  from  the  west,  flov 
through  populous  and  fertile  valleys,  and  uniting  to  fona 
the  Der'a  cut  their  way  souUTward  thrpugh^s  gorge  in  the 
Jebel  ^ogh^r,  which,  as  the  name  implies,  is  a  lower  range 
running  parallel  to  the  Atlas  proper.  For  the  next  130 
miles  the  noblo  stream  holds  south-south-east,  drained  at 
every  step  by  the  irrigation  caxials  which  turn  this  region 
into  a  green  oasis,  till  at  last  its  dwindling  current  bends 
westward  to  the  sebkha  (salt  marsh)  or  Debiaya.  For  a 
few  weeks  once  a  year  the  thaw-floods  fill  this  shallow  but 
extensive  basin  and  rush  pnwards  to  the  Atlantic ;  but  in 
summer  it  dries  up,  and,  like  the  bed  of  the  river  for  some 
distance  below,  is  covered  with  flouriBhing  crops.  From 
the  south  of  the  Atlas  still  farther  east  descend  a  number 
of  othei  streams,  the  W.  Zlz  (with  its  tributaries  the  W. 
Todgha  and  W.  Oheris),  the  W.  Ghir,  the  W.  Kenatsa;  Ac, 
which,  after  watering  the  oases  of  Medghar%  Tifflelt 
(Syilmisa),  Kenatsa,  &c.,  lose  themselvea  in  the  eands  of 
the  Sahara.^  Besides  the  lakes  and  lagoons  of  the  coast 
district  already  mentioned,  there  ara  several  others,  such  as 
the  Daya  Sidi  Ali  Mohammed,  which  Rohlfs  paned  near 
the  summit  of  the  Atlas,  but  they  do  not  form  a  feature  of 
the  country..  The  eastern  frontier  runs  across  the  great 
Western  Shatt,  and  south  from  that  point  lies  the  extensive 
Sebkha  Tighn. 

According  to  Dr  Lcnz,  in  his  geological  map  of  West  Africa  (188S)» 
the  stretch  of  country  in  the  vicinity  of  Cents  and  Tetnan  ia  Ju- 
rassic ;  modem  Tertiary  and  Eocene  rocks  cover  all  the  rest  of  th* 
groat  northern  promontory  for  some  distance  south  of  Wasaa^and 
extend  in  an  irregular  belt  from  the  neighbourhood  of  Fes  south* 
wi-st  to  the  provinco  of  Abda  ;  between  these  two  areas  there  liea  a 
district  of  Crctaceoas  formations  which  extends  to  the  Atlantie,  and 
skirto  the  whole  African  coast  from  Larash  aa  far  south  aa  Oape  BUne 
(700  miles  south  of  the  Der'a) ;  nearly  all  the  rest  of  the  north- 
wi'stcrn  slope  of  the  country  is  occupied  by  aUnvium.  The  west* 
ward  portion  of  the  Atlas  shows  a  belt  of  Cretaceous  rocks,  a  broader 
Juralssic  belt,  and  one  still  broader  of  Rod  Sandstone,  iMrphyritca 
and  porphvritic  tuffs  forming^  the  backbone  of  the  ridge.  From 
Tantdant  eastward  runs  a  strip  of  clay  slatea,  possibly  of  Carbon- 
iferous origin,  and  from  Anti*Atlas  in  the  west  apd  Figig  in  tha 
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Mst.Deronkn  rocki  strotcli  for  bundncU  of  miles  into  the  Sahan. 
The  pUin  around  the  city  of  Morocco  has  a  iheet-like  corering  of 
tolareous  cnut  rising  orer  hill  and  Talley  and  foUowiog  all  the 
nndolationa  of  the  ground,  the  result  probably  of  the  intense  heat 
•f  the  sun  rapidly  drawing  up  water  charged  w)th  soluble  carbonate 
of  lime  from  the  calcareous  strata,  and  vyln^  it  layer  by  layer  on 
the  surfape  till  an  accumulation  several  feet  thick  has  been  produced 
(^law).  This  crust  is  extensiyely  burned  for  lime^  and  it  forms  a 
natural  strong  roof  for  the  matamores  or  nnderground  cellars  which 
the  Moors  excaTate  in  the  soft  strata  beneath.  An  enormous 
deposit  of  boulders  oocuis  in  the  Uteral  •  valleys  and  along  the 
escarpment  of  the  Atlas,  and  the  opinion  that  these  are  the  pro- 
ducts ef  remote  glacial  action  is  supported  by  the  eziptence  bf.true 
moraines  in  the  upper  part  of  the  glens.  All  along  the  west  coast 
there  are  indicaaoni  of  an  elevation  of  the  land  in  the  shape  of 
raised  beaches,  at  Tangiers  40,  at  the  south  of  Cape  Spartel  50,  at 
Mogador  60  or  70  feet  high  ;  but  a  number  of  other  facts  seem  to 
show  that  at  present  a  process  of  subsidence  is  in  nrogresa.^ 

That  mineral  deposits  of  great  value  exist  in  Morocco  there  is 
little  d«nbt-  At  Jebel  Hadid  or  the  Iron  MounUin,  the  heights 
to  the  north  of  Mogador,  old  scorife  are  found.  In  the  Beni  Madan 
hills  near  Tetuan  are  mines,  closed,  it  is  said,  by  the  saltan  *Abd 
al-Bahman ;  but  whether  they  furnished  copper  or  lead  authorities 
differ.'  On  the  road  to  Eenatsa,  Rohlfs  saw  lead  and  antimony 
worked  by  the  Dcni  Sithe.  Antimonv  especiallv  seems  to  be  abun- 
dant to  uie  south  of  the  Atlas ;  Bohlfs  found  it  in  a  very  pure 
.state  near  Tesna,  and  Dr  Allen  (whose  account  was  not  published 
when  this  article  was  mitten)  informed  the  writer  that  he  saw 
splendi^  veins  of  it  north  of  the  Der'a.  That  gold  mines  existed 
in  Bus  was  long  suspected  ;  Gatell  proved  it  Kock-salt  occurs  in 
the  mountains  nortn  of  Fez,  in  the  valley  of  the  W.  Martil,  and 
probably  in  Jebel  Zarhi!in.  In  several  places,  as  in  the  route  from 
^oBL  to  Morocco,  are  brine  lakes,  from  which  the  salt  is  collected 
and  exported  as  far  as  Central  Africa. 

The  general  aspect  of  the  lowlands  of  Morocco  varies  so  much 
according  to  the  season  of  the  year  that,  while  one  stranger  finds 
it  arid  and  sunburnt  and  monotonous,  another  is  delighted  with  the 
richness  of  its  rocotation  and  the  bright  variety  of  its  colours. 
In  some  of  the  Atlas  valleys  there  is  a  wealth  of  timber,  enormous 
conifers,  10  to  12  feet  in  girth  of  stem,  oaks,  &c.,*  but  th^  greater 
part  of  the  country  has  been  cleared  of  every  vestige  of  woodland, 
.  and  consequently  ttcpcnds  for  its  appearance  on  herbage,  brush- 
wood, and  the  lesser  fruit-trees.  Cultivation  is  confluM  to  such 
comparatively  narrow  limits  that  the  natural  flora  has  full  scone 
for  Its  development  Cowan,  writing  more  immediately  of  tne 
country  between  Morocco  and  Mogador,  speaks  of  "  drifts  of  as- 
phodel, white  lilies,  blue  convolvuli,  white  broom  flowers,  thyme 
and  lavender,  borage,  marigold,  purple  thistles,  colossal  daisies 
and  poppies ; "  and  Captain  Trotter  tells  how  for  miles  the  undu- 
lating plateau  of  Kasr  Ferd'un  was  literally  covered  with,  wild 
flowers,  whoso  varied  colours,  and  the  partiality  with  which  each 
species  confined  itself  to  certain  ground,  gave  to  the  landscspe  tf 
brilliant  and  most  unique  appearance.  Dark -blue,  ycllov,  and  rod 
— iris,  marigold,  and  ix>ppy— occurred  in  patches  an  acre  in  size  ; 
farther  on  whole  hills  and  valleys  were  of  a  delicate  blue  tint 
from  coivvolvulns  and  borago".'  At  times  the  traveller's  tent  is 
pitched  on  a  carpet  of  mignonette,  at  times  on  a  carpet  of,  purple 
Dugloss.  In  the  country  of  the  Beni  Hasan  squills  are  so  abundant 
that  the  fibres  of  the  bulbs  are  used  instead  of  hair  in  making  tent- 
cloth  ;  and  in  the  north  of  Ksar  al-Kobir  the  moors  are  covered  for 
miles  with  a  beautiful  white  heather.  From  such  gorgeous  com- 
binations of  colour  one  can  well  imagine  that  the  lloors  drew  the 
inspiration  of  their  chromatic -art ;  but  ihe  season  of  floral  splen- 
dour  is  brief,  and  under  the  hot  African  sun  everything  soon  sinks 
into  the  monotony  of  straw. 

,  Tlie  botany  of  Morocco  has  been  explored  by  Balansa  (1867), 
Hooker.  Ball,  and  Maw  (1871),  Rein  and  Fritsch  (1873).  Ibrahim 
Ammcribt  (a  Berber  collector,  1873-6),  the  Rabbi  Mardoch^e  'AM 
Serur  (1872-3) ;  and  the  results  hii*«  been  systematically  arranged 
in  Cossou's  Compendium' FlorB  Atlcntiem :  <ni  Flore  des  £UU$  bar' 
hare^qucM  (Paris,  1881,  &c.).  From  the  presence  of  a  large  propor- 
tion of  nlants  of  central  and  northern  Europe  (none  of  the  northern 
plants,  however,  being  of  alpine  or  arctic  type)  and  the  absence  of 
southern  types  characteristic  of  the  sub-tropical  zone  Ball  concludes 
that*" the  mountain  flora  of  Morocco  is  a  southern  extension  of 
the  European  temperat<>  flora,  with  little  or  no  admixture  of  ^- 
traneous  elements,  but  so  long  isolated  from  the  neixrhbonring 
regions  that  a  considerable  number  of  new  specific  tjrpes  have  been 
developed."*  «0f  the  individual  plants  none  are  more  remarkable 
than  the  'ardr  and  the  argan.  The  former  {CaUUrit  quadrivalvia, 
Thi^a  articulaia  of  Shaw)  it  a  cypress-like  tree  that  grows  on  the 
Atlas  both  in  Morocco  and  Algeria     It  furnishes  gum  sandarach  ; 
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and  its  beantiliil  and  enduring  timber  hat  been  identified  with  Chs 
aUree  with  which  the  Cordova  cathedral  (mosqne)  was  roofed,  and 
with  the  citron-wood  of  the  ancient  Bomana.  fhe  axgan  {Argania 
Sideroxfflon)  ii  confined  even  in  Morocco  to  a  tract  of  country  extend- 
ing  only  about  150  milee  alonff  the  coast,  from  the  river.  Tensifl 
almost  to  the  river  Si!ia,  and  aoont  80  milee  in  breadth ;  and  it  is 
found  nowhere  else  in  the  world.  A  gnarled  trunk  and  wide- 
spreading  contorted  thorny  branchee  give  it  a  striking  appearance. 
Liarge  specimens  have  a  heidht  of  from  20  to  80  feet,  and  a  guth  of 
25  or  20  feet  The  fruit,  wnich  ripens  between  Mav  apd  Angus^  is 
an  olive-looking  nut,  greedily  eaten  by  camels,  mules,  goats,  sheep^ 
and  homed  cattle  (but  not  'by  horses)  for  the  sake  of  the  fleeliy 
pericarp,  and  crushed  by  the  natives  to  extract  the  oil  from  the 
kemeL  Though  **  its  stronff  and  fulsome  savour  "  renders  it  nauseous 
to  the  European  palate,  this  oQ  ii  largely  used  in  the  cookery  of 
southern  Morocco.  The  prickly  pear  forms  one  of  the  features 
of  the  landscape  from  tho  coast  no  to  the  slopes  of  the  mountainsi 
The  cork  tree,  common  in  the  tune  of  Addison,  has  lost  ground 
enormously  though  it  probably  forms  the  staple  of  the  Ma'mura 
forest,  which  extends  for  some  20  miles  between  the  B4  Rakrak 
and  tlie  SebiL  Thons^  not  so  widespread  as  in  Algeria  or  some 
districts  of  southern  Europe,  the  palmetto  ii  often  locally  very 
abundant  Citronsi  lemons,  limes  (sweet  and  sour),  shaddocks, 
mulberries,  walnuts,  and  chestnuts  are  common  in  many  parts. 
Tetuan  is  famous  for  oranges,  Meknee  for  quinces,  Morocco  foi 
pomegranates,  Fes  for  figs,  Tafflelt  and  Akka  for  dates,  Sus  foi 
almonds,  Dukalla  for  melons,  TsjEodast,  Edantenan,  and  Rabat  foi 
grapes,  and  Tdnidant  for  olives  (Cowan).  The  grape  it  extensivelj 
cultivated  ;  the  Jews  mannfacture  crude  but-  palatable  wines. 
Sugar,  once  grown  in  S&s,  to  supply  the  demands  of  the  whole  ol 
Morocco,  has  disappeared.  Both  hemp  and  tobacco  are  cnltivateJ 
under  the  restrictions  of  an  imperial  monopoly.^the  former  (d 
prime  quality)  beiig  largely  used  as  hashish,  the  latter,  thougt 
never  smoked,  aa  anufiH  carlejr  is  the  most  usual  cereal;  but 
excellent  cropa  of  wheat,  maize,  millet,  rye,  beans^  pease,  chick-poaa 
and  canary  seed  are  also  obtained.  Potatoes  are  coming  int« 
favour  in  certain  districts. 

It  is  still  true,  aa  in  the  time  of  Addison,  that  the  Moon  "  seldom 
reap  more  than  will  bring  the  year  about,"  and  the  failure  of  s 
single  harvest  causes  inevitable  dearth.  Captain  Colvile  oalcnlatei 
that  not  more  than  a  hundredth  part  of  the  available  land  is  cnlti> 
vated  at  all ;  and  the  cultivated  portion  possessed  by  each  tribe  if 
divided  into  three  parts,  one  only  of  which  is  sown  each  year.  Vfitk 
a  plough  of  the  meet  primitive  description  the  Moorish  pessant 
scarcely  scratches  the  surface  of  the  soil ;  and  his  harrow  is  a  few 
branches  of  treea  weighted  with  heavy  stones.  The  com  is  cut  close 
to  che  ear  with  short  curved  knives,  and  the  straw  left  standlngi 
Underground  granaries  or  matamores  {matm4ra)  are  constracteo, 
Sbmetimes  capable  of  holding  2000  Quarters ;  they  prcaerve  their 
contents  in  good  condition  for  many  years. 

There  is  abundant  space  in  the,  country  for  wild  animals^  even  of 
the  larger  kind  ;  but  tne  absence  of  woodland  keeps  them  tn  check. 
Besides  the  lion,  which  exists  only  in  very  limited  numbers,  and, 
according  to  local  proverbs,  with  diminished  courage,  the  spotted 
leopard,  tho  hreni,  jackal,  lynx,  fox,  and  wUd  boar  are  the 
most  important  The  audad  or  ^-ild  sheep  is  found  in  the  more 
inaccessible  parts  of  the  Atlas.  Rabbits  swarm  in  the  country  to 
the  north  of  the  Bu  Rakrak,  and  since  1870  they  have  crossed  this, 
which  used  to  be  their  southern  limit.  A  kind  of  ground-squiircl, 
the  sibeih,  occurs  in  tho  southern  provinces.  Monkeys  of  the  same 
snocies  as  those  of  Gibraltar  freouent  the  neighbourhood  of  Johol 
M\isd  or  Apes'  HilL  The  list  or  the  ordinary  wild  birds  includes 
blackbirds,  goldfinches,  linnets^  greenfinches,  robins,  wagtails, 
skylarks,  and  crested  larks,  as  well  aa  turtle-doves,  nightingales, 
and  jays.  The  house-sparrow  is  not  found ;  between  Morocco  and 
Mogador  its  place  is  taken  by  a  beautiful  bird  (Emberixa  slrfolata), 
locally  calloa  faltb,  or  "the  doctor"  (Learod).  The  stranger  is 
sbiick  by  the  imm*  lao  variety  and  number  of  hawks,  and  still  more 
by  the  familiar  terns  on  which  they  build  their  nests  in  the  w^IIs 
and  rocks  along  with  blue  rock-pigeons  and  starlings.  All  throui^ 
the  90untry'  tho  red-legged  partridge  is  the  main  resource  of  lie 
sportsman,  though  he  mav  also  bag  other  varieties  of  partridge 
bustards,  and  ducks  and  other  water-fowl.  Along  the  coasts  thcr^, 
is  no  lack  of  gulls,  whimbrel.  oyster-catchers,  ke.  Every  town  has 
ita  colony  of  storks.  Lizards,  chameleons,  tortoisei^  and  frogs  are 
familiar  objects;  it  is  from  Morocco  that  the  amall  tortoises  hawked 
about  the  streets  of  London  are  usually  obtained.  The  profusion 
of  insect-life  is  one  of  the  plagues  of  the  country  in  the  eyes  of 
the  European  ;  and  even  tho  Moor,  who  haa  got  reconciled  to  his 
mosquitoes  and  fleas,'  considers  the  locust  one  of  his  deadliest 
enemies. 

The  camel  is  the  great  beast  of  burden  in  Morocco,  thongh'asses 
and  mules  are  also  employed.  The  horse,  never  reduced  to  such 
base  uses,  is  usually  a  sturdy  little  .animal,  but  far  below  tlio 
ancient  reputation  of  the  Barbary  steel  Roughly  broken  Wjhoh 
young,  his  mouth  is  soon  spoiled  by  barbarous  bits,  au(U  hi)  feet 
by  square  shoos.    The  finest  animals  are  said'to  be  bred  in  Shb^ma 
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and  Abd«.  In  form  and  size  the  mnlM  &re  mncli  superior,  and 
they  nsually,  fetch  two  or  three  times  the  price.  1^  homed 
cattle  are  not  nnlike  Aldemeya ;  and  the  sheep,  for  the  improve- 
ment of  which  nothing  is  done,  have  spiral  horns  (not  unfrequently 
four),  rounded  foreheads,  and  long  fine  wooL  Domestic  fowls  are 
kept  in  great  numbers ;  they  are  of  the  Spanish  type,  small  and 
prolific. 

The  mackerel  fishery  off  the  coast  at  Caaa  Blanca  and  Tangiers 
attracts  fishers  from  Spain,  Portugal,  and  other  parts  of  Europe. 
Occasionally  a  small  shoal  may  be  found  as  far  south  as  Mogador. 
Soles,  turbot,  bream,  bass,  conger  eel,  and  mullet  are  common  along 
the  coast,  and  a  large  fish  called  the  aslinuah  (rough  scaled  and 
Tssembling  a  oM).  Lobsters  and  crayfish  swarm  in  the  rocky 
p]aee8,'but  the  natives  have  no  proper  method  of  catching  them. 
The  tunny,  pilchard,  and  sardine,  and  a  kind  of  shad  known  as  the 
"  Mogador  herring,"  all  prove  at  times  of  practical  importance. 
**  The  catching  of  the  skebUl  or  Barbary  salmon,  a  species  of  8had« 
is  a  sreat  industry  on  all  the  principal  rivers  of  the  coast,  and  vast 
numbers  of  the  fish,  which  are  often  from  6  to  15  pounds  in  we^ht, 
Are  dried  and  salted."  They  ascend  from  the  sea  in  spring.  .  Bar- 
bels and  a  few  other  small  fish  swarm  in  .the  streams,  but  for  the 
angler  there  is  little  real  sport  ^ 

Of  the  population  of  liorocco'only  the  vaguest  estimate  is  pos- 
sible. Behm  and  Wagner  ^ive  0,410,000 — probably  too  high  a 
number.  Ethnographically  it  consists  of  throe  main  elements:— 
Berbers  or  Shellun,  Arabs,  and  Jews — with  a  large  infusion  of  TTogro 
blood,  and  a  sprinkling  of  "S^o  individuals.  A  distinction  is 
aometimes  drawn  between  the  country  Arab  and  the  city  "Moor," 
as  he  is  called  par  excellence  ;  but  the  difference  between  them  is 
one  not  so  much  of  race  (though  the  '*  Moor  "  has  probably  kbsorbed 
a  greater  icariety  of  heterogeneous  elements)  as  of  method  of  life, 
and -the  superficial  physicu  results  of  the  same.  The  Berbers  are 
the  original  occupants  of  the  country  (as  may  be  proved  by  the 
ancient  words  preserved  by  classical  writers),  and  they  still  form 
not  only  the  most  numerous  but  the  most  industrious  and  dvilizable 
aection  of  the  people.  .  While  the  Arab  is  still  by  preference  a  dweller 
in  tents,  the  Berber  for  the  most  part  builds  himself  houses  of  stone 
or  day.  On  the  whole,  the  Arabs  are  predominant  in  the  lowlands 
and  the  Berbers  in  the  hUlj  districts  and  mountains. 

Greatly  corrupted,  even  m  the  time  of  Ibn  Ehaldun,  the  Arabic 
of  Morocco  has  now,  with  the  complete  doca^  of  literature,  reached 
a  state  of  extreme  degradation.  Of  the  Schilha  dialects  very  little 
is  known,  but  everything  goes  to  prove  their  general  philological 
agreement  with  the  better-investigated  representative  of  the  Ber- 
ber. ■  The  Jews  are  the  great  commercial  class  in  the  community. 
They  are  usually  said  to  number  about  160,000  to  200,000,  but 
Rohlfs  {PeUrmantCe  MUlh.,  1883)  shows  reason  to  suppose  that 
they  do  not  exceed  62,800.  Having  come  largely  from  Spain,  they 
■till  use. among  themselves  a  corrupt  Spanish.^ 

That  at  one  time  Morocco  was  a  much  more  populous  country  ia 
evident  from  the  description  of  Leo  Africanus,  though  even  in  hi^ 
time  the  number  of  ruined  or  decaying  towns  was  very  great. 
Betides  Tan^^ers,  I^rash,  Sallee,  and  the  other  places  on  tne'coast 
already  described,  there  are  only  a  few  large  cities  in  the  bountry. 
Four  of  these — Fxz  {q.v.),  Meknes  or  Mequiw  (^.v.)»  Waxan^  and 
yera  are  in  ihe  baan  of  the  SebiL  On  the  Zarh^  range,  north 
of  Meknes,  lies  thetownof  Muley  Edrisor  Zarhdn,  which  no  Christian 
is  allowed  to  enter,  though  in  1801  Jackson  did  mana^  to  pay  a 
hurried  visit  According  to  Captain  Trotter,  who  got  within  tnree- 
quarters  of  a  mile,  it  is  a  place  of  apparently  1 600  to  2000  inhabitants, 
compact,  and  with  several  large  buildings.  Wazan  (Kohlfs's  Wesan)  is 
far  exedUnce  a  sacred  city,  being  the  seat  of  a  sherif,  whose  influence 
IS  even  more  widely  acknowledm  than  that  of  the  sultan.  It  was 
probably  raised  from  a  mere  vOlsge  by  Muley  *Abd  AlHh  al-Shenf 
\ob.  1676).  At  present  it  is  one  of  the  cleanest  and  best-kept  places 
in  the  empire.  Tea  (Taz4)  is  a  considerable  trading  centre  on  the 
route  between  Fes  and  the  Algerian  frx>ntier.  Leo,  AU  Bey,  and 
Rohlfs  agree  in  describing  it  aa  a.  place  of  great  heauW,  embowered 
in  otchards,  and  the  houses  give  evidence  of  wealth.  The  populatiotf, 
in  Leo*s  time  20,000,  is  now  6000,  of  whom  800  ^^  Jows.  About 
120  miles  east  of  Tesa,  and  only  10  from  the  frontier,  is  Wajda 
(Ouchda  of  the  French),  clean  and  neat,  .in  the  midst  of  an  orange 
grove.  The  onily  other  inland  town  of  importance  is  Kaar  al-Kebir 
(see  kjnk9.ktt  EzBinV  the  Oppidum  Kovum  of  thcBcmiana,  which, 
except  on  market-days,  wears  a  look  of  great  deci^.  In  all  the 
country  betwearthe  baiin  of  the  Sebd  and  ihe  Tensfft,  a  distance 
of  upwards  of  200  miles,  th^re  is  nothing  that  a  European  would 
consider  a  town ;  and  Morocco  itself  is  the  only  really,  large  dty  of 
south  Morocco.  TArAdant,  the  capital  of  Sua,-  liea  between  the 
Atlas  and  the  river:  it  is  a  place  of^from  80.000  to  40,000  inhabit- 
ants, bss  recently,  been  garrisoned  and  refortified  by  the  sultan, 
and  may  be  considered  the  frontier  dty  of  his  empire.     Iligh  (Ilir, 


1  A  seUattflo  list  of  sobm  thirty  or  forty  flshM  firom  H orocoo  will  \m  finmd 
la  Bar.  Aoiefc.  Om.,  iSTi;  an  aeoouat  cf  angling  ucperienoes  in  VsTtoi^  Moem 
frvm  a  JbOin^  Sloiw. 

*  Til*  evldflnee  ftirtfae  exirteikee  ef  a  tribe  of  wwllks  Jews  la  the  Saftrtar 

^«iM  oa  U»«  whols  to  the  voeitlve  sMe, 


lUec,  &c),  100  milM  south-sonth-east  on  a  stream  whioK  JoIbs  iStM 
Mdssa,  is  the  chief  town  of  Tacerwalt  or  the  state  of  Sidi  Hiaham, 
an  independent  principality  founded  by  Sidi  Ahiried  u  .Musa ;  and 
Auguilmin  (Gulemin  or  Glimin),  in  like  manner,  is  the  chief  town 
of  the  state  of  'Abd  Allah  U  Salem,  or,  as  it  is  usually  called  by 
Europeansi  Wad  Kun.  Tagawost  (Tagaost  of-  Ibn  Khaldonv 
about  40  miles  inland  from  ifni,  was  formerly  a  large  dty,  .and 
in  the  16th  century  the  seat  of  a  Spanish  factory  trading  in  archiL 
Throughout  Morocco  the  nomenclature  of  ordinary  maps  gives  a 
very  mialeadinff  idea  of  the  number  of  inhabited  sites,  floet  of 
the  seeming  vulagea  ue  either  market-places,  completely  deserted 
except  on  market-days,  or  the  tombs  of  saints,  with  possibly  not  a 
house  in  the  vicinity,  or  stations  for  caravans,  with  a  small  com- 
pany of  soldiers.  The  markets  are  named  afUr  the  days  of  the 
week,  aa  S^k  al-Thaldthi,  Tuesday  market ;  the  kubbas  or  saints' 
tombs  are  <&stinguiihed  as  Sidi  (my master)  so  and  so;  and  the 
stations  are  marked  NzeUj  or  some  such  corruption  aa  Inzdla. 

The  prehistoric  antiquities  of  Morocco  are  of  considerable  interest 
In  a  cave  at  Ca^  Spartel  H.  Tissot  found  regularly  shaped  arrow- 
heads, and  in  his  travels  through  the  north  of  the  country  he  met 
with  dolmens,  barrows,  and  cromlechs,'  just  as  in  Algeria  or  Tunis. 
The  dolmens  usually  form  a-  traperium,  and  the  dead  body  seems  to 
have  been  buried  with  the  knees  drawn  up  to  the  chin.  At  Mxorah 
(Mazorah),  a  quaint  little  village  of  widely-scattered  houses  built  of 
rough  blocks  of  yellow  soft  sandstone,  about  8  or  10  miles  south- 
east ftorof  AxfU,  stands  a  group  of  megalithic  monumeata  of  ex- 
traordinary extent  They  have  been  visited  and  described  by  Sir 
Arthur  de  CapeU  Brooke  (1830),  Davidson  (1836},  Farley  (I860). 
Tissot,  Watson,  Trotter,  &a  Watson's  account  is  tne  most  detailed. 
Bound  the  base  of  a  mound  (16  feet  highVof  yellow  sandstone  liee 
a  drde  of  sixty-seven  large  stones^  one  of  which  (at  the  west  aide) 
is  more  than  20  feetliigh.  In  the  vidnity  are  several  other  groups, 
some  of  still  lareer  blous.  Roman  roads  seem  to  have  run  from  Tan- 
giers southwanu  to  the  neighbourhood  of  Meknes,  and  from  Azfli  to 
the  south  of  Bab4t  ^  and  Soman  dtes  are  in  sevtoal  iastinces  marked 
by  considerable  remains  of  masonry.  At  Kaar  Fari'An  (Fharaoh'a 
castle),  on  the  western  slope  of  J.  Zarh^^  are  the  ruins  of  Volubilia. 
The  enceinte f  constructed  of  large  stones  and  flanked  by  round  towers 
is  12,000  feet  in  extent  Four  ^tes  are*  still  reoognizsblo,  and  a 
triumphal  arch  erected  in  216  jld.  in  honour  of  Oaracalla  and  Julia 
Dbmna.  The  stones  of  this  site  have  been  used  for  Meknes.  Banasa 
(t>ilQnia  .fiUa,  originally  Yalentia)  is  identified  with  the  ruins  of  Sidi 
All  Bd  Jenun,  and  Thamusida  with  those  of  £idi  Ali  b.  Hamed. 
At  Tchemmish,  up  the  river  from  Larash^  the  dty  of  Lixua  (Trinx 
of  Strabo)  has  left  splendid  specimens  of  Punic  and  Boman  atone- 
work,  and  the  similar  remains  on  the  headland  of  Miili  Bu  Selham 
probably  belong  to  the  Mudelacha  of  Polybius.  Of  early  Moorish 
architecture  good  examples  are  ix>mpantively  few,  and  badly  pre- 
served. BesKles  those  in  Fes,  l^eknes,  and  Morocco^  it  is  sufnaent 
to  fnention  the  mausoleum  of  the  Bonf-Merin  (13th  tol6th  centniieb) 
at  Sheila,  which,'  with  the  adjoining  moeaue,  is  roofless  and  mined, 
butpossesses  a  number  of  valuable  inscriptions  (see  Athsnenun,  1876). 

Tne  present  state  of  Morocco  is  deplorable.  The  government  u 
an  Oriental  despotism  under  an  independent  auad-hereditaiy  sultan ; 
there  are  no  administrative  functionaries  witn  definite  responsibility 
and  regular  sslary ;  the  distribution  of  iustioe  is  utterly  arbitrary, 
and  the  puiushments  often  barbarous  m  the  extreme ;  education, 
in'.the  European  sense  of  the  word,  there  is  none ;  foreign  commerce 
18  hampered  by  vexatious  prohibitions  and  restrictions,  internal  trade 
by  the  almost  complete  aoaence  of  roads  and  bridges,  and  by  the 
generally  lawless  state  of  the  country  (the  very  peasant  has  his  gun 
bedde  him  as  he  ploughs) ;  the  only  substitute  for  a  postal  system 
ii  a  class  of  ruiining  couriers;  and  even  the  army  (in  which  the  sultan 
does  take  an  interest)  is  only  just  beginning  to  show  signs  of  dJaci- 
pline  and  effectiveness  under  the  supcn-ision  of  Kaid  M'Clean  and 
other  foreign  officers.  The  last  remnants  of  the  once  powerful 
Moorish  fleet  are  rotting  beyond  recognition  in  the  harbour  or  Larash. 
With  good  government  and  freedom  of  trade  the  country  might 


Christian,  which  may  be  observed  since  the  beginning  of  the  cen- 
tury, and  especially  within  recent  years,  gives  hope  that  European 
influence,  apart  from  European  conquest,  may  btfors  long  remove 
from  Morocco  the  reproach  of  being^'  the  Cihina  of  the  West,"  the 
most  backward  and  oarbarona  of  dvilised  nationa. 

Hidory. — Moroooo  corrssponds  to  the  Boman  Mauratani^Tiagi- 
tana  (see  MAUBirajna).  Conauered  by  the  Yandals  (42>  A.D.), 
Mauretania  was  recovered  to  tne  Eastern  Empire  by  Belisarina 
The  Arabs  first  penetrated  into  the  country  under  *Okba  (smsts, 
p.  667),  but  the  Berbers  opposed  an  obstinate  resistanoe  to  Islam, 
agd  tbdr  oonv«nion  and  «ul>jectioa  to  the  caliphate  was  only  com- 
pleted, in  this  reign  of  Wslid  by  M^  b.  Kosair,  the  conqueror  of 
Spain  \iupra,  p.  678).  the  dominion  of  the  caliphs  was  of  short 
duration ;  the  'Abbddds  had  vexr  littie  hold  of  the  Berber  countries, 
and  in  the  9th  century,' while  tne*Aghlabltes  were  practically  inde- 
pendent at'  Kairawin,  th«  regions  weft  of  th«  salt  manh  of  Sebkha 
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al-Ro^na  vero  autonomona  tmder  a  nnmber  of  indigenous  or  foreign 
princes.  Th«  chief  of  those  princifJalitics  were  that  of  the  Idn'sitcs 
at  Fes  (ftfpro,  p.  681),  the  kingdom  of  Tahart,  and  that  of  Nakiir. 
In  the  first  years  of  the  10th  century  the  Fdtimite  caliphs,  at  the 
head  of  the  pewerful  Berber  tribe  of  Ketdma,  overthrow  the  Achla- 
bitee,  thus  puttinf  an  end  for  ever*  to  Arab  rule  in  North  Africa, 
and  rapidly  extended  their  empire  to  the  Atlantic  When  the  Fiti- ' 
mites  established  themselves  in  E^t,  the  Zirid  dynasty  reigned  as 
their  vaanls  in  the  west,  and  maintained  themselves  with  varying 
fortones  till  ^e  rise  of  tiie  great  empire  of  the  Alhokayioes  {q.v.), 
who  yielded  in  torn  to  the  Alvohadbs  {3. v.).  The  latter  dynasty 
was  extinguished  ^j  the  princes  of  the  Beni-Merin,  whoso  chief, 
Ya'kiib  b.  'Abd  al-Hakk,  captured  Morocco  in.  1269  a.  D.  The  sub- 
Boquont  history  of  Morocco  and  Fea  under  the  Merinids  and  their 
successors  presents  little  interest,  being  as  full  of  internecine  wars, 
contested  successions,  fratricides,  general  bloodshed,  and  barbarities 
as  it  is  emptv  of  all  indications  of  an  advance  in  civilization.  As 
regards  the  relations  of  the  country  to  European  nations,  four  periods 
may  be  distinguished — (1)  a  period  lasting  down  to  the  close  of  the 
14th  century,  when  the  Moorish  potentates  were  still  the  most  pro- 
minent  representatives  of  aggressive  Mohammedanism  ;  (2)  a  period 
during  which  the  Portngnese  and  Spaniards,  having  expelled  their 
inyaders,  made  vigorous  reprisals  and  obtained  powaearion  of  many 
towns  on  the  coast  <^  Morocco  ;  (8)  a  period  in  which  these  nations, 
disheartened  by  the  disastrous  defeat  in  the  Battle  of  the  Three 
Kings  (1579),  allowed  the  Moors  to  recover  much  of  the  ground 
the^  had  lost,  andlto  become,  by  their  piracies  and  defiance  of  inter- 
national law,  an  object  if  not  of  terror  yet  of  apprehension  and 
irritation ;  and  (4)  a  period  in  which  the  prestige  of  this  after- 
glow of  greatness  has  gradually  died  out 

The  following  are  ue  more  noteworthy  events  Sh  the  Moorish 
annals  since  the  beginning  of  the  15  th  century 

-1415.  Ceuta  captured  by  the  Portuguese.    143d.  First  expedition 
against  Tatigiers  hy  Don  Duarte  3  capture  of  Don  Fernando,  wjio 
ued  in  exile  in  1469  (it  was  propoaud  to  ransom  him  by  session  of 
Ceuta,  but  the  pope  objected).     1459.  Capture  of  Alcacar  Seguir. 
1471.  Capture  of  Tangieiti    1510-1540.   Riae  of  the  dynasty  of  the 
Sherlfik     1577  Edmond  Hogan  sent  by  Queen  Eliutboth  of  England 
to  Muley  'Abd  al-Melek  (aoe  Report  in  Uakluyt).     1578.   Defeat  of 
king  Sebastian  (soe  Learod,  Kitii  to  Court  (f  Morocco,  aopendix). 
1685.  Founding  of  the  Company  of  Barbary  Merchants  (earls  of  War- 
wick, Leicester,  ftc )  in  London ;  Elizabeth's  second  ambassador 
Henry  Roberts  well  received.    1610.  The  Moors  fh>m  Spain  settle 
partly  at  Rabdt,  fcc,  and  prove  troublesome.     1649.  Muley  Zidan 
sends  to  King  Charles  L  requesting  him  to  attack  Bailee  byaea. 
About  this  time  All  Sherif  of  Yanbo^  near  Medina,  is  recognised  as 
rulor  of  Tifilelt,  and  gradually  of  the  rest  of  the  empire  exoent  the 
city  of  Morocco  ;  with  him  commences  the  dynasty  of  the  Aiides  ; 
on  hb  death  his  sons,  Mohammed  and  Arshid,  dispute  the  succes- 
sion.    1668.  Tangicra  (Portuguese  since  1471)  becomes  an  EngUah 
poss^psion  as  part  of  the  dowry  of  (}atherine  of  Bragansa.    1664- 1 672. 
Beign  of  Arshid,  a  warlike,  active,  and  cruel  prince,  who  was  the 
first  to  take  the  title  of  sultan.     1672-1727    Beign  of  Ishmael,  who 
in  ability  and  ferocity  completely  outdid  his  brother  Arshid,  and 
supported  hb  throne  by  an  enormous  army  of  slaves  from  th» 
Sudan.      1678.   Great   plague  ;   ambassadors  sent  to  Louia  XI Y. 
to  ask  the  hand  of  Mademoisolle  Blois,  the  king^s  natural  daughter. 
1682.    The  sultan  sends  two  lions  to  the  king  of  England.     1684 
Sir  Cloudeslcy  Shovel  defends  British  interests  on  the  coast ;  with- 
drawal of  the  English  from  Tangiers.    1687.  CSapture  of  Larash  from 
the  Spaniards.    1694.  Siege  of  Ceuta.     1725.  Thomas  Betton,  who 
had  been  a  slave  in  Morocco,  left  £18,000,  the  half  of  his  fortune, 
for  the  ransom  of  British  captives  in  that  country.     1727-1730. 
Disputed  succession.      1757-1789.    Reign  of  Mohammed.     1778 
Locusts.    1780.  Great  famine  ;  Agadir  opened  to  the  Dutch.    1794- 
18^2.  Reign  of  Soliman  ;  abolition  of  CJhristian  slavery  in  Morocco  ; 
mppreesion  of  piracy.      1822-1859.    Rei^  of  Abd  er  Rahman ; 
rupture  with  Snaiin  on  account  of  the  decapitation  of  Consul  Dorraon 
for  the  wounding  of  a  Moor.     1844.   Defeat  of  forces  sent  to  assist 
*Abd  al-Koder  in  Algiers  ;  bombardment  of  Tangiers  and  Mogador 
by  the  prince  de  Joinville  ;  rout  of  the  Moorish  forces  in  the  battle 
of  Isly ;  and  peace  of  Tangiers.     1845.    Kaval  demonstration  at 
Tangiers  and  ratification  of  treaty  ;  surrender  to  Spain  of  disputed 
territory  at  Ceuta.     1853.  Establishment  of  a  customs  line  and 
regular  military  posU  along  the  Algerian  frontier.     1856.  English 
commercial  treaty  by  which  no  duty  shall  exceed  10  per  cent  of 
the  value  of  the  wares.     1869-1873.  Reign  of  Mohammed  ;  Swiniah 
invasion.    1860.  Decisive  battle  between  General  O'Donnell  and 
the  Moors  near  Tetuan  (March).     By  the  treaty  of  Tetuan  Morocco 
was  to  pay  20,000,000  piastres  to  Spain,  to  surrender  territory  at 
Santa  Crux  de  Mar  Pequefia  for  a  commercial  establishment,  and  to 
allow  the  Spanish  missionaries  to  have  a  house  at  Fez  like  that 
which  they  had  at  Tangiers.     Money  not  being  obtatnabk  to  jay 
the  indemnity,  the  Spaniards  obtained  control  of  the  customs  for 
a  term  of  years.     1864.   Decree  permit Ung  European*  to  trade  in 
any  part  of  the  empire.     1873.  Accession  of  Ha.an.      1880    Engliah 
embassy  for  improvement  of  commercial  rolations ,  conference  at 


Madrid  to  define  the  rights  of  European  represeutatiTes  in  regard 
to  the  psetection  afforded  by  them  to  subject^  of  the  sultan ;  num- 
ber of  proUgis  limited  to  tiiree.  1882.  Expedition  to  subdue  Sid 
Hosein  of  Iligh.  1883.  Protest  of  the  English  Government  against 
the  slave  trade  in  Morocco. 

Usta  of  woxto  in  regard  to  Morocco  will  be  found  In  Renon,  Dnerivl.  gtoar, 
d«  r«mjx  d*  Marect  fttla,  ISM.  formisg  part  of  L'txplor  aeitnL  d$  fjlgMt ; 
in  £01.  d0  la  Soc  fogr.  d»  Madrid^  1877, 1878 ;  and  In  JtiviBta  CenUnporanta. 
Usdrid,  1881.  Beddas  Renon'a  Dtaeriplionr-m  masterly  ertticlam  of  all  previoni 
nosraphlcal  material— the  following  may  be  mentioned :— Ibn  gli*MA«,  ^iiL 
dt$B«ntru  (tr.  by  Baron  de  Slane) ;  Leo  AfMcanna,  Ltscript,  A/ricm ;  DItgo  d4 
ToRW,  OHirtn  y  nueaao  dt  let  Xari/n  .  .  .  d»  Ueumuoot^  Ae.,  1589 ;  MannoL 
D€tCT.  dt  riMvUh  IMT ;  Faria  y  Bonu,  JJirUa  Portugvaa,  Usbon,  1681 ;  Addi' 
son,  Aoumid  ^fWtd  Barbary,  1071  (FlcJcertOn's  CoIL,  zr.) ;  Cheniar,  RkK.  kitf. 
mur  U»  Mawt$t  1787 ;  Jackson,  Atufnt  tj  fh$  £nj».  t^  Morceco,  1800.  and  Tin- 
hudoo  and  Houta,  1830 ;  Dnimmond  Bay,  WuUm  Darbary,  1844 ;  John  David- 
son, Notm  taJun  during  TraveU  in  Afnea,  1839 ;  De  Aguina,  Ka^ptdieion  al  Rif, 
1858 ;  Uxs.  E.  Moxray,  SiaUn  Ytarg  in  Morwxo,  Sfain,  4e.,  1859 ;  Richardson, 
rrav.  <»  Jforoeoo^  1860 ;  Haitian,  Drei  JtXrtn  im  KwdwfUn  von  Afrika.  1868 
U  vols.) ;  RohUh,  JMm  dnrth  Mardkko^  Bremen,  1868 ;  Fritsch  In  "  HittheiL  d. 
Verelns  fdr  ErdlL,"  Holle,  1878 ;  Leored,  Morocto  and  Dm  Moorw^  1876,  and  Viait 
I0  Ou  Court  e/  JTorooeo,  1^79 ;  De  Amiei's  JforMeo,  Milan.  1878— a  very  graphio 
sketch,  vhiea  has  baen  deservedly  trsnslatod  into  English,  French,  German, 
Ae. :  TIflsot,  JUeh.  tur  fa  gioor.  eompoHt  <b  la  SfauritanU  Ttngitant,  1877 ;  G^ 
tellanos,  X>Mer.  hitt.  d»  Malmueost  Santiago,  1878 ;  Hooker  and  Ball,  Moroeeo 
and  Iks  Groat  AOat,  1878 ;  GafcaU,  KlqfM  ^or  ilarriueot,  1879 ;  Payton,  ITomm 
/Vwa  a  BeUing  Ston*.  1879 ;  Uaaa  y  Bodzlsaliei^  £1  iiajx  d$  Uamueo$.  1880 : 
Watwn,  A  Kittt  to  Wamn.  1880 ;  "nrottcr,  IfiMioa  to  Oe  Qmt  ^Maroeoo,  1881  i 
Cowan  and  Johnston^  JfoorM  JLoli*  LtavtM,  1881. 

HoBocoo,  or  Mabogco  (Marrikiuh),  one  of  the  qnasi^ 
capitals  of  the  sultanate  (Fes  and  Mekncs  being  the  other 
two),  liea  in  a  spadous  plain  about  16  miles  fron  the 
northern  nnderfalls  of  the  Atlas,  and  90  miles  east-south- 
east of  ^fii,  at  a  height  variously  estimated  as  1639 
feet  (Hooker  and  Ball),  UIO  (Beaumier),  and  1500 
(Leared).  Ranking  during  the  early  centuries  of  its  exist- 
ence as  one  of  the  greatest  and  most  flourishing  cities  of 
Islam,  Morocco  has  long  been  in  a  state  of  grievous  decay; 
and  were  it  not  for  the  exceptional  beauty  of  its  situation, 
the  luxuriant  groves  and  gardens  by  which  it  is  encom- 
passed and  interspersed,  and  the  magnificent  outlook  which 
it  enjoys  towards  the  mountains,  it  would  bo  altogether  a 
very  miserable  place.  The  wall,  26  or  30  feet  high,  and 
relieved  by  square  towers  at  intervals  of  360  feet,  is  so 
dilapidated  that  foo^passeDgers,  and  in  places  even  horse- 
men, can  find  their  way  in  and  out  through  the  breaches 
Open  spaces  of  great  extent  are  numerous  enough  within 
the  walls,  but  for  the  most  part  they  are  defaced  by 
mounds  of  rubbish  and  putrid  refuse.  With  the  exception 
of  the  tower  of  the  Kutubia  Mosque  and  a  certain  archway 
which  was  brought  in  pieces  from  Spain,  there  is  not,  it  is 
asserted,  a  single  stone  building  in  the  city,  aud  even 
bricks  (though  the  local  manufacture  is  of  excellent  quality) 
are  sparingly  employed.  T^biya,  or  pounded  clay,  is  the 
almost  universal  material,  and  the  houses  are  consequently 
seldom  raised  more  than  two  stories  in  height  The  palace 
of  the  sultan  covers  an  extensive  area,  and  has  its  parks 
and  gardens  enclosed  by  walls  similar  to  those  of  the  city 
proper,  but  is  architecturally  quite  insignificant  In  the 
whole  of  Morocco  the  tower  of  the  Kutubla*alone  is  a  worthy 
memorial  of  the  constructive  genius  of  the  early  Moors ;  both 
it  and  the  similar  tower  of  Hasan  at  RaM*  are  after  the  type 
of  the  Giralda  at  Seville,  and,  if  tradition  may  be  trusted, 
all  three  were  designed  by  the  same  architect  Jdbir.  The 
mosque  to  which  the  tower  belongs  is  a  large  brick  build- 
ing erected  by  'Abd  al-Mumen ;  the  interior  is  adorned 
with  marble  pillars,  and  the  whole  of  the  crypt  is  opcupied 
by  a  vast  cistern  excavated  by  Mansiir.  Other  mosques  of 
some  note  arc  those  of  Ibn  Ytisuf,  Al-Manstlr,  and  Al-Mo'izz; 
the  chapel  of  Sidi  Bel  Abbas,  in  the  extreme  north  of  the 
city,  possesses  property  to  the  value  of  £200,000,  and 
serves  as  a  great  almshouse  and  asylum.  As  in  most  other 
towns  throughout  Morocco,  there  is  a  special  Jews'  quarter 
walled  oflf  from  the  rest..,  The  general  population  is  of  a  very 
mixed  and  turbulent  kind;  crimes  of  violence  are  extremely 
common,  and  there  are  countless  varieties  of  the  jjrofcs- 
sional  thief.  Almost  the  only  manufacture  exte.isivtly 
prosecuted  is  that  of  Morocco  leather,  mainly  led  and 
yellow,  about  1500  men  being  employed  as  tanners  and 
shoemakers.     The  city  was  founded  in  1062  by  Y6suf  l« 
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Tisheffn.  Before  it  was  more  than  a  hundred  years  old  it 
is  said  to  have  had  700,000  inhabitants,  but  at  present  the 
total  number  probably  does  not  exceed  50,000  or  60,000. 

8«e  Leo  Africanua ;  Lambert's  detailed  description  in  Bui  d»  la 
Soe.  dt  9*ogr,,  Paris,  1865;  and  Dr  Leared's  ti/eteimento  of  Lam- 
bert. Lambert's  plan  of  Morocco  is  reproduced  with  some  additions 
by  Dr  Leared;  and  another  may  be  found  in  Gatell.   (U.  A.  W.) 

MORON,  or  Moron  db  la  Fronteka,  a  town  of  Spain, 
in  the  province  of  Seville,  about  32  miles  to  the  south- 
east of  that  city,  occupies  an  irregular  site  upon  broken 
chalk  hillocks  at  a  distance  of  a  mile  and  a  half  from  the 
right  bank  of  the  Guadaira.  It  is  connected  by  rail  with 
Utrera  on  the  Cadiz  and  Seville  line.  On  the  highest 
elevation  to  the  eastward  are  the  ruins  of  the  ancient 
castle,  of  considerable  importance  during  the  Moorish 
period,  and  afterwards  used  as  a  palace  by  the  counts  of 
Vreiia.  In  1810-11  it  was  fortified  by  the  French,  but 
blown  up  by  them  in  the  following  year.  The  chief  public 
building  of  Moron  is  the  large  ]yirish  church,  which  dates 
from  the  16  th  century,  but  presents  no  noteworthy  features. 
The  fine  district  between  Moron  and  the  Serrania  de 
Ronda  is  largely  occupied  by  olive  plantations,  and  the 
trade  in  oil  and  other  agricultural  produce  forms  the  chief 
industry  of  the  town.  Moron  is  also  famous  throughout 
Spain  for  its  chalk  (cal  de  Moron),  from  which  the  white- 
wash extensively  used  in  the  Peninsula  is  derived.  The 
population  of  the  town  was  14,879  in  1878. 

MORONI,  GiiVBATTiSTA  (e,  1510-1578),  an  eminent 
portrait-painter  of  the  Venetian  school,  was  f  x)m  at  Albino 
near  Bergamo  about  1510,  and  became  a  pupil  of  Bonvicino 
named  II  Moretto.  Beyond  the  record  of  his  works  very 
few  particulars  regarding  him  have  reached  us.  Titian, 
imder  whom  also  Moroni,  while  still  very  young,  ia  said 
to  have  studied  (but  this  appears  hardly  probable),  had 
at  any  rate  a  high  opinion  of  his'  powers ;  he  said  that 
Moroni  made  his  portraits  "living"  or  "actual"  (vm). 
And  if  the  magnates  o/  Bergamo  came  to  the  great  Vene- 
tian for  their  likenesses  he  advised  them  to  go  to  their 
own  countryman.  In  truthful  and  animated  portraiture 
Moroni  ranks  near  Titian  himself.  His  portraits  do  not 
indeed  attain  to  a  migestic  monumental  character;  but 
they  are  full  of  straightforward  life  and  individuality, 
with  genuine  unforced  choice  of  attitude,  and  excellent 
texture  and  arrangement  of  draperies.  There  is  a  certain 
tendency  to  a  violet  tint  in  the  flesh,  and  the  drawing 
and  action  of  the  hands. are  not  first-rate.  As  leading 
samples  of  his  portraits  may  be  mentioned — in  the  Uffiri 
Gallery,  Florence,  the  Nobleman  pointing  to  ft  Flame,  in- 
scribed "  £t  quid  yolo  nisi  ut  ardeat  t " ;  in  the  National 
Gallery,  London,  the  portraits  of  a  Tailor,  a  member  of 
the  Fenaroli  family.  Canon  Ludovico  de'  Terzi,  and  others ; 
in  the  Berlin  Gallery,  his  own  portrait ;  and  in  Stafford 
House,  the  seated  half-figure  of  the  Jesuit  Ercole  Tasso, 
currently  termed  "  Titian's  Schoolmaster  " — not  as  indicat- 
ing any  real  connexion  between  the  sitter  and  Titian, 
but  only  the  consummate  excellence  of  the  work.  Besides 
his  portraits,  Moroni  painted,  from  youth  to  his  latest 
days,  the  ordinary  round  of  sacred  compositions ;  but  in 
these  he  falls  below  his  master  II  Moretto,  and  his  design, 
which  partakes  more  of  the  Lombard  or  Milanese  style 
than  of  the  Venetian,  has  at  times  some  of  the  dryness  of 
the  quattrocento.  One  of  the  best  is  the  Coronation  of  the 
Virgin  in  S.  Alessandro  della  Croce,  Bergamo;  also  in  the 
Cathedral  of  Verona,  Sts  Peter  and  Paul,  and  in  the  Brera 
of  Milan,  the  Assumption  of  the  Virgin.  Moroni  was 
engaged  upon  a  Last  Judgment  in  the  church  of  Corlago 
when  he  died  on  5th  February  1578. 

MOROSINI,  the  name  of  a  noble  Venetian  family. 
According  to  ^e  best  authorities,  Cappellari  and  Biur- 
baro,  there  would  seeiVi  to  liare  been  two  families  of  that 


name,  distinguishing  themselves  by  the/yariation  of  their 
shield.  The  one  came  from  Mantua  at  the  time  of  Attila's 
invasion,  and  bore  or,  a  fess  azure.  The  other  came  from 
lUyria  in  the  7th  century ;  they  bore  or,  a  bend  azure. 
However  that  may  be,  nothing  authentic  is  known  of  the 
Morosini  till  we  find  them  settled  as  one  family  in  Venice 
during  the  8th  century.  The  Morosini  belong  to  the  Case 
Vecchie,  or  twenty-four  families  of  Venetian  nobility  who 
were  descended  from  the  tribunes  of  the  confederate  islands 
before  Venice  became  united  in  one  centre  at  Rialto.  The 
10th  century  was  a  period  of  danger  for  the  family.  They 
became  involved  in  a  blood  feud  with  another  noble  house, 
the  Caloprini,  who  were  Ghibelline  in  politics,  and  relied 
upon  the  emperor  Otto  for  support.  The  Morosini,  how- 
ever, proved  the  stronger,  thanks  to  their  popularity ;  and 
the  year  991  saw  them  victorious  through  the  deposition 
of  the  doge  Memo,  who  had  favoured  their  enemies.  The 
Morosini  engaged  in  commerce  with  the  East,  and  in 
the  14th  century  two  brothers  of  the  family,  Alban  and 
Marco,  founded  a  house  at  Aleppo  with  branches  in 
Damascus,  Beynl^t^  and  elsewhere  in  Syria.  The  wealth 
and  importance  of  the  family  may  be  gathered  from  the 
fact  that  in  1379  no  less  than  fifty-nine  Morosini  subscribed 
towards  the  fund  for  carrying  on  the  war  of  Chioggia.  The 
house  of  Morosini  gave  four  doges  to  Venice,  and  numbered 
among  its  honours  two  royal  marriages,  two  cardinals, 
twenty-four  procurators  of  St  Mark,  besides  numerous 
generals  of  the  republic  The  Morosini  continued  to 
flourish  till  the-  opening  of  the  last  century,  when  the 
family  began  to  decline ;  it  is  now  represented  by  one  sor- 
▼iving  member. 

Among  the  more  distingtushed  members  of  the  house 
must  be  mentioned : — Giovanni,  who  in  982  founded  the 
monastic  establishment  on  S.  Giorgio  Maggiore  after  the 
order  of  St  Benedict;  Domenico,  doge  1148-1156 — in 
the  third  year  of  his  reign  Pola  and  Istria,  which  had 
rebelled,  were  reconquereii ;  Marino,  doge  1249-1252, 
during  whose  reign  the  Inquisition,  in  a  modified  form  and 
under  the  surveillance  of  Venetian  officers,  was  introduced 
into  Venice  for  the  first  time.  In  this  same  century  ( 1 290) 
Tommasina  Morosini,  the  sister  of  Albertino  il  Grande, 
married  Stephen,  prince  of  Hungary.  Their  son  Andrew 
succeeded  to  the  throne,  and  was  directed  in  his  govern- 
ment by  his  uncle  Albertino,  on  whom  he  conferred  the 
dukedom  of  Slavonia  and  the  county  of  Morlacchia.  A 
cousin  of  Tommasina,  Costanza,  married  Ladislaus,  king  of 
Servia.  In  1382  Michele  Morosini  was  elected  doge. 
He  had  acquired  a  large  fortune  and  a  reputation  for 
astuteness  by  buying  Venetian  property  while  the  Genoese 
were  still  in  Chioggia ;  and  much  was  expected  of  him  in 
the  restoration  of  his  country's  finance  when  that  war 
came  to  an  end.  But  he  died  the  year  of  his  election. 
Andrea  Morosini  the  historian  was  born  in  1558.  He 
studied  at  Padua,  and  on  coming  of  age  embarked  on 
public  life.  He  passed  through  the  various  offices  of 
state,  till  in  1618  he  was  a  candidate  for  the  dogeship, 
but  failed  to  secure  it,  and  died  the  same  year.  On  the 
death  of  the  official  historian  Paolo  Paruta,  in  1598, 
Andrea  was  commissioned  by  the  Council  of  Ten  to  con- 
tinue his  work,  and  received  authority  to  consult  the  state 
papers  down  to  1594.  He  wrote  his  history  in  Latin.  It 
covers  from  1521  to  1615,  and  was  first  published  in 
Venice,  1623. 

Andres's  other  works,  of  which  onlythe  first  hai  been  editsd,sre: — 
(1)  Vimprtae  ti  eapeditioni  di  Terra  Santa  e  Vaequislo  faOo  ddt 
Imperio  di  Cottantinopoli  dalla  Strtniuima  Republiea  di  Vtnetia, 
Venice,  1827  ;  (2)  Ik  iu  qum  Keneta  Rapuhlica  ad  IHrim  ora$  gmni 
adver9tu  Othoiutn  Ftderiei  Imperatoru  jUiunt^  in  the  Comcr-Daodo 
collection  of  MSS.  ;  C8)  De  forma  rnpuUiem  VenOm,  in  theKational 
Library,  Paria;  (4)  JtaeeoUa  dslU  Leggi  da  Com.  X.,  in  tha 
Archirio  Qenerale  at  tbe  Frari,  Venice  ;  {^)D9  rtkut  guU»  ac  mtet 
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J^neisei  Cnrmaniolx,  in  the  ComeT'Dnodo  collection.  The  life  of 
Andrea  has  been  written  by  Luigi  LoUin,  bishop  of  Belluno  (1623), 
bj  Nicoolo  Crasso  (1621),  and  by  Antoaio  Palazzoli  (1620). 

The  most  distinguished  member  of  the  house  of  Morosini 
-was  Francesco,  the  captain-general  of  the  republic  against 
the  Turks  and  conqueror  of  the  Morea.  He  was  bom  in 
1618.  In  1666  he  was  in  command  during  an  unfortunate 
campaign  in  Candia.  In  1687  he  conquered  Patras,  and 
so  opened  the  Morea  to  the  Venetian  arms.  In  the  follow- 
ing year  he  was  elected  doge.  After  his  return  to  Venice 
the  republic  suffered  severely  in  Candia,  and  though  now 
an  old  man  Francesco  took  the  field  again  in  1693,  but 
died  the  next  year  at  Nauplia,  seventy-six  years  of  age.  A 
more  detailed  account  of  his  exoloits  will  be  found  in  the 
article  Venice. 

AutKoriius.—'Buh&To,  Oenealogie  delU  Famiglie'Patrizit  FeneU, 
MS.,  claa.  vii.  cod.  dccccxxvii.,  in  the  Marcian  Library,  Venice ; 
C^ppellari,  Catnpidoglio  Vtnuto,  MS.,  claa.  viL  cod.  zviL,  in  the 
■ama  library  ;  Romanin,  Storia  documenUUa  di  Vtnaeia ;  Freschot, 
La  Jiobiltd  V^tneta  ;  Cico^na,  Itcriziofu  Fttuziane, 

MORPETH,  a  municipal  and  parliamentary  borough  of 
Northumberland,  England,  is  situated  in  a  fine  valley  on 
the  Wansbeck,  and  on  the  North-Eastem  Railway,  50  miles 
south  of  Berwick  and  16  north  of  Newcastle.  The  Wans- 
beck«  which  is  crossed  by  a  stone  and  two  wooden  bridges, 
winds  round  the  town  on  the  west,  south,  and  east,  and 
a  small  rivulet,  the  Cottingbum,  bounds  it  on  the  north. 
Morpeth  is  irregularly  built,  but  possesses  a  number  of 
good  shops.  The  parish  church  of  the  Blessed  Virgin,  a 
plain  building  of  the  14th  century,  is  situated  on  Kirk  Hill, 
a  short  distance  from  the  town.  Among  the  other  public 
buildings  are  the  Edward  VL's  grammar  school,  reopened 


in  1857  alter  a  Chancery  suit  lasting  150  years ;  the  town- 
hall,  erected  in  1870  to  supersede  a  building  of  17U  by 
Vanbrugh ;  and  the  county-hall  and  former  gaol,  in  the 
baronial  style,  built  in  1814.  Nothing  remains  of  the  old 
castle  except  the  gateway.  Morpeth  had  at  one  time  one  of 
the  largest  cattle-markets  in  England.  The  industries  of 
the  town  include  tanning,  brewings  malting,  iron  and  brass 
founding,  and  the  manufacture  of  flannels,  agricultural 
imjplements,  and  bricks  and  tiles.  The  population  of  the 
municipal  borough  (231  acres)  in  1871  was  4517,  and  in 
1881  it  was  4556.  The  population  of  the  parliamentary 
borough  (17,085  acres)  in  the  same  years  was  30,239  and 
33,459. 


MorjMih  {Mortpath,  %.e,,  the  jpath  over  the  moor)  had  attained 
he  Norman  Coi 
Aj,     From  thi 
Greyatocka  and  Dacrea  to  the  Howards,  earla'of  Carliale. "  Soon 


gome  aize  before  the  Norman 

William  de  Merlay.     From  the  De  "^lerlaya  it  paaaed  through  the 


tnqueat,  when  it  waa  granted  to 
I  M(  *       •  


sfter  the  Conquest  it  obtained  the  privilege  of  a  market,  and 
in  1552  arms  were  granted  to  it  by  Edward  vl.  It  ia  a  boroaeh 
by  prescription,  and  waa  incorporated  by  Charles  XL  By  the 
Mnmcipal  Act  of  1835  the  government  waa  placed  in  a  mayor  and 
burgeaaea,  but  there  ia  a  local  board  of  health  distinct  from  the 
corporation,  having  control  over  an  area  aliffhtlv  larger  than  that 
of  Ihe  municipal  borough.  From  15^3  tne  boroufh  aent  tiro 
members  to  parliament,  but  since  1832  only  one  memoer  Iom  been 
returned,  and  in  1868  the  krea  of  the  borough  waa  incteaaed. 

MORPHEUS  is  a  personification,  apparently  invented 
by  Ovid  (Jfetam.,  zi.  635),  of  the  power  that  calls  up 
shapes  before  the  fancy  of  a  dreamer.  The  name  (from 
fj^op<f>if)  expresses  this  function ;  Ovid  translates  it  artifex 
simulatorqve  figurm,  Morpheus  is  naturally  represented 
as  the  son  of  Sleep  (Somnus). 

MORPHIA.    See  Opium. 
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THE  term  Morphology  (/ao/x^i),  /arm),  introduced  by 
Goethe  to  denote  the  study  of  the  unity  of  type  in 
organic  form  (for  which  the  Linniean  term  Metamokphosis 
(^.v.)  had  formerly  been  employed),  now  usually  covers 
the  entire  science  of  organic  form,  and  will  be  employed 
in  this  more  comprehensive  sense  in  the  present  article. 

§  1.  ffUtftrieal  Outline. — If  we  disregard  such  vague 
likenesses  as  those  expressed  in  the  popular  claasifications 
of  plants  by  size  into  herbs,  shrubs,  and  trees,  or  of 
terrestrial  animals  by  habit  into  beasts  and  creeping 
things,  the  history  of  morphology  commences  with  Aris- 
totle. Founder  of  comparative  anatomy  and  taxonomy, 
he  established  eight  great  divisions  (to  which  are  ap- 
pended certain  minor  groups) — Viviparous  Quadruped*^ 
Birda^  Oviparous  Quadrupeds  and  Apoda^  Fishes,  Ma- 
laJkia,  Malaeosiraca,  £ntoma,  and  OsCraeodermata — dis- 
tinguishing the  first  four  groups  as  Enaima  ('*with 
b?ood")  from  the  remaining  four  as  Anaima  ("blood- 
less"). In  these  two  divisions  we  recognize  the  Yer- 
tebrata  and  Invertebrata  of  Lamarck,  while  the  eight 
groups  are  identical  with  the  Mammals,  Birds,  Reptiles, 
Fishes,  the  Cephalopods,  Crustaceans,  other  Articulates, 
and  Testaceana  of  recent  zoology.  Far,  too,  from  com- 
mitting the  mistake  often  attributed  to  him  of  reckoning 
Bats  as  Birds,  or  Cetaceans  as  Fishes,  he  discerned  the 
true  affinities  of  both,  and  erected  the  latter  into  a  spe- 
cial ycvo9  beside  the  Viviparous  Quadrupeds,  far  more  on 
account  of  their,  absence  of-  limbs  than  of  their  aquatic 
habit.  Not  only  is  his  method  inductive,  and,  as  in 
modbm  systems,  his  groups  natural,  i.e.,  founded  on  the 
aggregate  of  known  characters,  but  he  foreshadows  such 
generalizations  as  those  of  the  correlation  of  organs,  and 
of  the  progress  of  development  from  a  general  to  a  special 
form,  long  afterwards  established  by  Cuvier  and  Yon 
Baer   respectively.     In   the   correspondence,  he  suggests  ' 


between  the  scales  of  Fishes  And  the  feathers  of  Birds,  ca^ 
in  that  hinted  at  between  the  fins  of  Fishes  and  the  limbs 
of  Quadrupeds,  the  idea  of  homology  too  is  nascent ;  and 
from  the  compilation  of  his  disciple  Nicolaus  of  Damascus^ 
who  regards  leaves  as  imperfectly-developed  fruits^  he  seems 
almost  to  have  anticipated  the  idea  of  the  metamorphosis 
of  plants.  In  short,  we  find  a  knowledge  of  structural 
facts  and  a  comparative  freedom  from  the  errors  induced 
by  physiological  resemblance,  of  which  his  successors  such 
as  Theophrastus  and  Pliny,  generally  mere  classifiers  by 
habit,  show  little  trace,  and  which  ^  the  modems  have  but 
slowly  regained.  Little  indeed  can  be  recorded  until  the 
13th  century,  when  the  reappearance  of  Aristotle's  works 
gave  a  new  impulse  to  the  study  of  organic  nature.  Of 
the  works  of  this  period  that  of  Albertus  Magnus  is  far 
the  most  important ;  but  they  are  all  no  more  than  re- 
vivals of  Aristotle,  marking  the  reappearance  of  scientific 
method  and  the  reawakening  of  interest  in  and  sympathy 
with  nature.  Meanwhile  leech  and  apothecary,  alchemist 
and  witch,  were  accumulating  considerable  knowledge  of 
plants,  which,  after  the  invention  of  printing,  became 
collected  and  extended  in  the  descriptive  and  well-iUus- 
tfaUd  folios  of  Qesner  and  his  successors,  Fuchs,  Lobel, 
and  others,  as  well  as  by  the  establishment  of  botanic 
gardens  and  scientific  academies,  while,  as  Sachs  expressea 
it,  *'  in  the  sharpest  contrast  to  Uie  naive  empiricism  of  the 
German  fathers  of  botany  came  their  Italian  contemporary 
Csesalpinus,  as  the  thinker  of  the  vegetable  world."  Both 
made  systematic  efforts,- — the  Germans  vaguely  seeking  for 
natural  affinities  in  mere  similarities  of  habit,  the  Italian 
with  no  inconsiderable  success  striving  towards  an  intel* 
lectual  basis  of  classification.  Monographs  on  groups  of 
plants  and  animals  frequently  appeared,  those  of  Belon  on 
Birds  and  Rondelet  on  Fishes  being  among  the  earliest;  and 
in-thtt  former  of  these.. (1555)  we  find  a  comparison  of  the 
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skeletons  of  Bird  and  Man  in  the  sanie  posture  and  as 
nearly  as  possible  bone  for  bone, — an  idea  which,  despite 
the  contemporaneous  renaissance  of  human  anatomy  ini 
tiated  by  Vesalius,  disappeared  for  centuries,  unappreciated 
aave  by  the  surgeon  Ambroiaa  Par6.  Palissy,  like  Leonardo 
before  him,  discerned  the  true  nature  of  fossils ;  and  such 
flashes  of  morphological  insight  continued  to  appear  from 
time  to  time  during  the  17th  century.  Thus,  Joachim 
Jung  recognized  *'  the  distinction  between  root  and  stem, 
the  difference  between  leaves  and  foliaceous  branches,  the 
transition  from  the  ordinary  leaves  to  the /o/m^om,"  and 
Harvey  anticijwtcd  the  generalizations  of  modern  embryo- 
logy by  his  researches  on  development  and  his  theory  of 
epigenesis. 

The  encyclopaedic  period  of  wiiich  Gesncr  is  the  highest 
representative  was  continued  by  Aldit>vandi,  Jonston, 
and  others  in  the  17lh  century,  but,  aided  powerfully  by 
the  Baconian  movement,  then  profoundly  influencing  all 
Sliientific  minds,  it  developed  rapidly  into  on^  :>f  genuinely 
systematic  aim.  At  this  stage  of  progress  by  Tar  the  mo^t 
important  part  was  taken  by  John  Ray,  whose  classi/icatory 
labours  both  among  plants  and  animals  were  cro^vncd  with 
marvellous  success.  He  first  definitely  expelled  the  fabulous 
monsters  and  prodigies  of  which  the  encyclopaBdists  had 
faithfully  handed  on  the  tradition  from  medixval  times, 
and,  like  his  predecessor  Morison,  classifying  in  a  truly 
modem  spirit  by  anatomical  characters,  he  succeeded, 
particularly  among  plants,  in  distinguishing  many  natural 
groupa  for  which  his  very  terms  sometimes  survive,  e.g.^ 
Dicotyledons  and  Monocotyledon!!,  Umbelliferse  and  Legu- 
minosa.  The  true  precursor  of  Linnasus,  ho  introduced 
the  idea-  of  spenes  in  natural  history,  afterwards  to  become 
so  rigid,  and  reformed  the  practice  of  definition  and  termino- 
logy. .  Of  the  many  works  which  followed  up  Ray*s 
systematic  and  monographic  labours,  though  often,  like 
those  of  Tournefort  and  Rivinus,  Rdaumur  and  Klein,  of 
great  importance,  none  can  be  even  named  'until  we  come 
to  those  of  his  great  successor  Linneus,  whose  extraordinary 
grasp  of  logical  method  and  unparalleled  lucidity  of  thought 
and  expression  enabled  him  to  reform  and  reorganize  the 
whole  labours  of  his  predecessors  into  a  compact  and 
definite  "systema  naturae."  The  very  genius  of  order, 
he  established  modern  taxonomy  (see  Biology),  not  only 
by  the  introduction  of  the  binomial  nomenclature  and  the 
renovation  of  descriptive  terminology  and  method,  but 
by  the  subordination  of  the  species — henceforth  clearly 
defined — under  the  successive  higher  categories  of  genus, 
order,  and  class,  so  finally  reconciling  the  analytic  and 
ft}nthetic  tendencies  of  his  predecessors.  Although  the 
classification  of  plants  by  the  number  of  their  essential 
organs  (which  vastly  advanced  not  only  the  cultivation  of 
botany  but  the  knowledge  of  the  flora  of  the  globe,  and 
by  which  he  is  popularly  remembered)  is  highly  artificial, 
it  must  be  remembered  that  this  artificiality  is  after  all 
only  a  question  of  degree,  and  that  he  not  only  distinctly 
recognized  its  provisional  character  but  collected  and  ex- 
tended tho«e  fragments  of  the  natural  systemtwith  which 
Jusciieu  soon  afterwards  comm'enced  to  build.  His  classi 
fication  of  animals,  too,  was  largely  natural,  and,  though 
on  the  whole  he  unfortunately  lent  his  authority  to  main- 
tain "  that  disastrous  philosophic  and  scientific  aberration  " 
inherited  from  the  alchemists  through  the  last  encyclopaedist 
of  Gesner's  school — the  notion  of  three  kingdoms  of  nature 
— he  at  least  at  one  time  discerned  the  fundamental  unity 
of  aninmls  and  vegetables,  and  united  them  in  opposition  to 
the  non-living  world  as  Organiiota.  At  the  same  time  he 
was  still  far  more  a  scholastic  naturalist  than  a  modern  in- 
Testigator,  and  his  works  represent  little  more  than  the  full 
completion  of  t)ie  ancient  era,  and  in  the  hands  of  fanatical 
followers  senad  bften  toYetard  the  commencement  of  the 


modern  one.  So,  too,  his  Excessive  systematic  and  deecriptiv^ 
precision,  united  as  it  was  with  comparative  inattention 
to  other  than  superficial  characters,  established  a  tendency, 
even  yet  not  extinct,  to  rest  contented  with  mere  method 
and  nomenclature  instead  of  aiming  at  complete  morpho- 
logical knowledge. 

While  the  artificial  system  was  at  the  zenith  of  ita  famo 
and  usefulness,  Bernard  de  .lussieu  was  arranging  his 
garden  on  the  lines  afforded  by  the  fragmentary  natural 
system  of  Linnseus.  His  ideas  were  elaborated  by  his 
nephew  and  successor  Antoine  dc  Jussieu,  who  for  tho 
first  time  published  diagnoses  of  the  natural  orders, /so 
giving  the  system  its  modern  character.  :Its  subsequent 
elaboration  and  definite  establishment  are  due  mainly  to 
the  labours  of  Pyrame  de  Candolle  and  Robert  Brown. 
The  former  concentrated  his  own  long  hfe  and  that  of  his 
son  upon  a  new  "  systema  naturae,"  the  colossal  FrodromuM 
st/Atfnmtis  naturalis  (20  vols.,  1818-1873),  in  which  80,000 
species  were  described  and  arranged.  Meanwhile  the  pene-^ 
trativo  genius  of  Brov^-n  enabled  him  to  unravel  such  struc- 
tural complexities  as  those  of  Conifers  and  Cycads,  Orchids 
and  Proteacea*,  thus  demonstrating  the  possibility  of  ascer- 
taining the  systematic  position  of  even  the  most  highly 
modified  floral  types.  Both  Candolle  and  Brown  were  thus 
no  mere  systcmatists,  but  /genuine  morphologists  of  the 
modern  school.  The  former,  as  we  shall  afterwards  see, 
establishe4,  the  theory  of  floral  symmetry  on  grounds  of 
pure  comparative  anatomy,  and  distinguished  with  greater 
success  than  hitherto  between  fundamental  unity  of  struc- 
tural type  and  mere  superficial  similarity  of  physiological 
adaptation.  The  latter  (Humboldt's  "facile  princeps 
botanicorum  *'),  using  the  same  ideas  with  even  keener  in- 
sight, made  many  memorable  anatomical  researches,  such 
as  thode  on  the  structure  of  the  ovule  and  the  seed,  and 
indeed  by  his  demonstration  of  the  affinities  of  the  gytn- 
nosperms  almost  anticipated  the  discoveries  of  Hofmeister, 
who  stands  pre-eminent  among  his  modern  successors  on 
account  of  his  elucidation  of  the  secret  of  phanerogamic 
reproduction. 

The  labours  of  Bcrntird  and  Antoine  de 'Jussieu  initiated 
too  a  vast  parallel  advance  in  zqplogy,  the  joint  memoir 
on  the  classification  of  mammals  with  which  Cuvicr  and 
Geoffroy  St-Hihiire  almost  commenced  their  career  receiv- 
ing its  dominant  impulse  from  the  "  genera  "  of  Antoine. 
Cuvier'a  works  correspond  in  zool6gy  to  those  of  the 
whole  period  from  the  Jussieus  to  Brown,  and  epitomize 
the  results  of  that  line  of  advance.  Although  in  some 
respects  preceded  by  Haller  and  Hunter,  who  compared, 
though  mainly  with  physiological  aim,  the  same  parts  in 
different  organisms,  and  much  more  distinctly  by  Vicq 
d*Azyr,  the  onlyjeal  comparative  anatomist  of  the  18th  cen- 
tury, he  truly  opens  the  era  of  detailed  anatomical  research 
united  with  exact  comparison  and  clear  generalization. 
The  Begne  Animal  (1817)  and  the  theory  of  types  (verte- 
brate, moUuscan,  articulate,  and  radiate)  are  the  results  of 
this  union  of  analysis  and  synthesis  (although  he  himself, 
exasperated  by  the  aljerrations  of  the  Naturphilosophie, 
was  accustomed 'to  proclaim  the  importance  of  detailed 
empiricism  alone),  and  mark  the  reconstitution  of  taxonomj 
on  a  new  basis,  henceforth  to  be  no  longer  a  matter  of 
superficial  description  and  nomenclature  but  a  complete 
expression  of  structural  resemblances  and  differences.  More 
even  than  Linnxus  he  is  the  founder  of  a  great  school, 
whose  names  arid  labours  are  imperishable.  In  Germany, 
Bojanus,  Meckel,  Von  Siebold,  and  the  illustrious  Johannes 
Miiller,  with  his  many  living  pupils,  have  carried  on  the 
work  ;  in  France,  too,  a  succession  of  brilliant  anatomists, 
such  OS  De  Quatrefages,  Milne -Edwards,  and  lAcaze- 
Duthiers,  are  his  intellectual  heirs ;  and  in  England  he*  has 
been  admirably  i:epresented  by  .Owen.    >  t 
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'  The  hifltological  moyement  inaiigurat^  by  Bichat  will 
be  flubeequenUy  discussed ;  the  rise  of  embryology,  howr 
ever,  may  be  briefly  noted^.  especially  since  it  supplied  the 
most  obyious  cleficiency  of  the  Cuvierian  school  Here  the 
principal  figure  is  Yon  Baer,  who  established  independently 
the  four  types  of  Cuvier  on  developmental  grounds,  so  for 
the  first  time  applying  embryology  as  the  touchstone  of 
anatomical  classifications,  besides-,  establishing  his  famous 
law  of  differentiation  from  «*  general  towards  a  special  form.. 

It  is  now  necessary  to  return  to  Linnaeus,  whose  more 
speculative  writings  contain,  though  encumbered  by.  fan- 
tastic hypotheses,  the  idea  of  floral  metamorphosLs  ('*  Prin- 
cipium  florum. et  foliorum  idem  est,"  &Ci),  About  the  same 
time,  and  quite  independently,  C.  Ti  Wolf^  the  embryo- 
logist,  stated  the  same  theory  with  greater  clearness,  for  the 
first  time  distinctly  reducing  the  plant  to  an  axis  bearing 
appendages — the  vegetative  leaves — which  become  meta- 
morphosed into  bud-scales  or  floral  parts  through. diminu- 
tion of  vegetative  force*  Thirty  years  later  the  same  view 
was  again  independently  developed  by  C^the  in  his  now 
well  -  known  pamphlet  ( Vertuch  die  Metamorphou  der 
FficMzen  su  erkldren^  Qotha^  1790)..  In  this  brilUant  essay 
the  doctrine  of  the  fundamental  unity  of  floral  and  folisjr 
parts  is  clearly  enunciated,  and  supported  by  arguments 
from  anatomy,  development,  and  teratology.  AD  the 
organs  of  a  p}ant  are  thus  modifications  of  one  funda- 
mental organ — the  leaf — and  all  plants  are  in  like  manner 
to  be  viewed  as  modifications  of  a  common  type — the 
Urpflanze,  The  controversy  as  to  the  merits  and  import-, 
ance  of  this  essay,  and  of  Goethe's  morphological  work  in 
general,  can  scarcely  be  entered  upon  here.  That  Goethe 
discerned  and  proclaimed,  and  that  more  clearly  than  any 
of  his  predecessors  or  contemporaries,  the  fundamental  idea 
of  all  morphology — the  unity  which  underlies  the  multi- 
farious varieties  of  organic  form — and  that  he  systematically 
applied  this  idea  to  the  interpretation  of  the  most  import- 
ant, most  complex,  and  most  varied  animal  and  vegetable 
structures,  is  unquestionable.  The  difficulties  arise  whe^  we 
Seek  to  estimate  the  importance  of  his  works  in  the  chain  of 
progress,  and  when  we  inquire  whether,  as  some  historians 
hold,  his  "  urpflanze  *'  was  a  mere  ideal  archetjrpe,  bringing 
forth  as  its  fruit  the  innumerable  metaphysical  al»tractions 
of  the  Naturphilosophie,  and  leading  his  countrymen,  to 
their  fall,  into  all  the  extravagances  of  that  system ;  or 
whether,  as  Haeckel  maintains,  it  represented  a  concrete  an- 
cestral form,  soanticipatingthe viewof  modem  evolutionists. 
That  to  him  Schelling  was  largely  indebted  for  the  founda- 
tion upon  which  he  erected. lus  philosophic  edifice,  as  also 
that  Goethe  largely  shared  the  same  ideas,  is  unquestion- 
able ;  but  it  must  be  remembered  that  he  lived  and  made 
progress  foriorty  years  after  the  publication  of  this  essay, 
that  he  was  familiar  with  the  whole  scientific  movement, 
and  warmly  sympathized  with  the  evolutionary  views  of 
Lamarck  and  Geoffroy  St-Hilaire ;  it  is  not  therefore  to 
be  wondered  at  that  his  writings  should  furnish  evidence 
in  favour  of  each  and  every  interpretation  of  them.  His 
other  morphological  labour^  must  not  be  forgotten.  Inde- 
pendently of  Vicq  d'Azyr,  he  discovered  the  human  pre- 
maxillary  bone ;  independently  of  Oken,  he  proposed  the 
vertebral  theory  of  the  skull ;  and  before  Savigny,  he  dis- 
cerned that  the  Jaws  of  insects  were  the  limbs  of  the  head. 

In  1813  A  P.*de  Candolle  published  his  Thhrie  £lSr 
mentaire  de  la  Boianique,  which  he  developed  into  the  classic 
Organographie  VegHcde  (1827).  Although  at  first  unac- 
quainted with  Goethe's  essay,  and  not  clearly  discerning  the 
homobgy  of  leaves  and  floral  parts,  he  established  his 
theory  of  symmetry,  reducing  all  flowers  to  "  symmetrical" 
groupings  of  appendages  on  an  axis  and  accounting  for 
their  various  forms  by  cohesion  and  adhesion,  by  arrested  or 
excessive  development.     The  next  great  advance  was  the 


investigation  by  Schimper  and  Brau^  ct  jiAyZtotocv— th« 
ascending  spiral  arrangement  of  foliar'and  floral  organs— 
thus  further  demonstrating  th^  essential  unity. 

The  term  morphology  was.  first  introduced  by-  Goethe 
in  1817,  in  a  subsequent  essay  {Zur  NaMmoUenKhcfl 
iiberhaupt^  htaonders.  mr  Morpkologie).  It  did  not  come 
into  use  in  botany  uutil  its  popularization  by  Auguste  de 
St-Hilaire  in  his  admirable  Morphologic  V^Hale  (1841), 
and  in  zoology  until  later,  although  De  Blainville^  who 
aUo  first  employed  the  term  type,  had  treated  the  external 
forms  of_  animals  under  "  morphologie.''  Though  the  Na- 
turphiloaophie  of  Schelling  and  its  countless  modifications 
by  his  followers,  its  mystic  theories  of  "  polarization  "  and 
the  like,  its  apparatus  of  assumption  and  abstraction,  hy- 
pothesis and  metaphor,  cannot  here  be  discussed,  its  un- 
doubted Services  must  not  be  forgotten,' since  it  not  only 
stimulated  innumerable  reflective  minds  to  the  earnest 
study  of  natural  science,  but^  by  its  incessant  proclamation 
of  the  unity  of  nature  and  the  free  use  of*  Platonic  arche- 
types, gave  a  most  powerful  impulse  to  the  study  of  com- 
parative anatomy,  and  nobly  vindicated  the  claims  of  philo- 
sophic synthesis  over  those  of  merely  analytic  empiricism. 
Among  its  many  adherents,  some  are  of  more  ^stinctly 
theological  type,  others  metaphysical,  others  mystical  or 
poetic,  others,  again,  more  especially  scientific;  but  its 
most  typical  and  picturesque  figure  is  Lorenz  Oken,  whq 
epitomizes  alike  ^e  best  and  the  worst  features  of  the 
school,  and  among  whose  innumerable  pseudo-morpholo^ 
gical  dreams  there  occasionally  occurred  suggestions  of  thd 
greatest  fruitfulness,— -notably,'  for.  instance,  the  independ- 
ent statement  of  the  vertebral  theory  of  the  skulL 

Although  Lamarck  shared  in  this  movement,  his  great 
work  (the  Philosophie  Zodogique,  1809),  being  {etiolo- 
gical rather  than  morphological,  scarcely  claims  discussion 
here.  By  far  the  most  distiDguished  anatomist  of  the 
transcendental  school  is  Geof&oy  St-Hilaire,  who  being 
comparatively  frte  from  the  extravagances  of  Oken,  and 
uniting  a  depth  of  morphological  insight  scarcely  inferior 
to  that  of  Groethe  with  greater  knowledge  of  facts  and  far 
wider  in^^ence  and  reputation  in  the  scientific  world  (which 
affected,  to  sneer  at  the  poet  as  necessarily  a  mere  amateur), 
had  enormously  greater  influence  on  the  progress  of  science 
than  either.  He  started  from  the  same  studies  of  anatomi- 
cal detail  as  Oavier,  but,  profoundly  influenced  by  Buffon's 
view  of  unity  of  plan  and  by  the  evolutionary  doctrines 
of  Lamarck,  he  rapidly  diverged  into  new  lines,  and  again 
reached  that  idea  of  serial  homology  of  whidi  we  have 
so  frequently  noted  the  independent  origin.  His  greatest 
work,  the  Fhiloeophie  Analomique  Q818-1823),  contains'his 
principal  doctrines.  These  are— (l)  the  theory  of  unity  of 
organic  composition,  identical  in  spirit  with  that  of  Goetiie ; 
(2)  the  theory  of  analogues,  according  to  which  the  same 
parts,  differing  only  in  form  and  in  degree  of  development, 
should  occur  in  all  animals;  (3)  the  *'principe  des  con- 
nexions," by  which  similar  parts  occur  everywhere  in  similar 
relative  positions ;  and  (4)  the  **  principe  du  balancement 
des  organes,"  upon  which  he  founded  the  study  of  tera- 
tology, and  according  to  which  the  high  development  of  one 
organ  is  allied  to  ^dimiuution  of  another..  The  advance  in 
morphological  theory  is  here  obvious ;  unfortunately,  how- 
ever, in  eager  pursuit  of  often  deceptive  homologies,  he 
wandered  into  the  transcendentalism  of  the  Natnrphilo- 
sophie,  and  seems  utterly  to  have  failed  to  appreciate  either 
the  tjrpe  theory  of  Cuvier  or  the  discoveries  of  Von  Baer. 
He  earnestly  defended  Buffon's  and  Bonnet's  earlier  view 
of  imity  of  plan  in  nature ;  and  the  controversy  reached 
its  climax  in  1830,  when  he  maintained  the  unity  of 
structure  in  Cephalopods  and  Vertebrates  against  Cuvier 
before  the  Academy  of  Sciences.  On  the  point  of  fact 
he  was  of  course  utterly  defeated;  the  type  theory  was 
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thenceforward,  fully  accepted  and  the  Natorphilosophie 
refteiTed  its  deatliblov,  while  a  "  second  empiric  period  " 
of  exact  anatomical  and  embryological  research  seemed 
for  oTer  to  replace  it.  Such  was  the  popular  view ;  only 
ft  few,  like  the  aged  Goethe,  whose  last  literary  effort  was 
a  masterly  critique  of  the  controversy,  discerned  that  the 
Tery  reverse  inteq)retation  was  the  deeper  and  essential 
one^  that  a  veritable  "  scientific  revolution "  was  in  pro- 
gress, and  that  the  supremacy  of  homological  and  synthetic 
over  descriptive  and  analytic  studies  was  thenceforward 
assured.  The  irreconcilable  feud  between  the  two  leaders 
really  involved  a  reconciliation  for  their  followers ;  theories  . 
of  homological  anatomy  had  thenceforward  to  be  strictly 
subjected  to  anatomical  and  embryological  verification, 
while  anatomy  and  embryology  acquired  a  homological 
aim.  This  union  of  the  solid  matter  and  rigorous  method 
of  Cuvier  with  the  generalizing  spirit  and  ph^osophio 
aims  of  Geoffroy  is  well  illustrated  in  the  works  of  Owen ; 
and,  in  short,  the  so-called  Cuvierian  school  is  in  reality 
thenceforward  also  Geoffroyan. 

The  further  evolution  of  the  idea  of  homology  is  sketched 
below  (§  7),  while  the  extent  and  rapidity  of  the  subsequent 
progress  of  the  knowledge  of  ail  the  structural  aspects  of 
plants  and  animals  alike  make  an  historical  survey  impos- 
sible up  to  the  appearance  of  the  Origin  of  Species  (1859) ; 
however,  no  further  qualitative  advance  was  possible,  since, 
as  Sachs  has  best  pointed  out,  morphology  necessarily 
contains,  under  the  Linniean  dogma  of  the  constancy  of 
species,  the  same  two  inconsistent  and  irreconcilable  lines 
of  thought  which  we  saw  represented  by  Cesalpinus  and 
the  early  German  botanists  respectively, — on  one  side  the 
want  of  strictly  scientific  classification,  and  on  the  other 
the  vaguely-felt  existence  of  a  natural  relationship.  Strict 
classification  of  forms  supposed  conjtant  excludes  in  fact  any 
natural  relationship.  The  type  theory,  the  theory  of  unity 
of  organic  composition,  and  the  like,  are  susceptible  indeed 
of  two  explanations — they  may  be  regarded  as  either  ex- 
pressing a  creative  plan,  or  taken  as  purely  Platonic 
and  ardietypal  ideas.  Both  are  tenable  on  theological 
and  metaphysical  grounds  respectively,  but  the  fact  must 
not  be  disguised  that  of  this  unity  of  iy\ie  no  explanation 
in  the  least  degree  scientific,  t.e.,  in  terms  of  the  pheno- 
mena of  the  natural  world,  does  or  can  exist  The  need- 
ful solution  was  effected  by  Darwin.  The  "  urpflanze  "  of 
Goethe,  the  types  of  Cuvier,  and  the  like,  at  once  became 
intelligible  as  schematic  representations  of  ancestral  organ- 
isms, which,  in  various  and  varying  environments,  have 
imdeigone  differentiation  into  the  vast  multitude  of  exist- 
ing forms.  All  the  enigmas  of  structure  become  resolved  ; 
"representative"  and  "aberrant,"  "progressive"  and 
"degraded,"  |* synthetic"  and  "isolated,"  "persistent" 
and  "prophetic"  types  no  longer  bafiie  comprehension; 
conformity  to  type  represented  by  differentiated  or  rudi- 
mentary organs  in  one  organism  is  no  longer  contradicted 
by  their  entire  disappearance  in  its  near  allies,  while 
systematist  and  morphologist  become  related  simply  as 
specialist  and  generalizer,  all  through  this  escape  from  the 
Linnean  dogma  of  the  fixity  of  species.  The  phenomena 
of  individual  development  receive  interpretation  in  terms 
of  ancestral  history;  and  embryology  thus  becomes  divided 
into  ontogeny  and  phylogeny,  the  latter,  too,  coming  into 
intimate  relation  with  paUeontology,  while  classification 
seeks  henceforth  the  reconstruction  of  the  genealogical 
tree.  All  these  results  were  clearly  developed  in  the  most 
imik>rtant  work  of  the  new  period,  Haeckers  Generelle 
Mwpholoffie  (1866),  while  the  valuable  contemporaneous 
Frincipla  of  Biology  of  Herbert  Spencer  also  gave  special 
attention  to  the  relation  of  morphology  to  physiology.^ 


For  UbUognpliy  sM  Cru^  OeechidUe  der  JSoUogie ;  Baehs,  (7m- 


§  2.  HeiultSj-^Though  the  preceding  is  but  a  meagre 
outline  of  the  rise  and  progress  of  the  science^  no  corre- 
sponding sketch  of  its  results  can  be  here  attempted.  A 
description  of  the  refined  applications  of  the  doctrine  of 
flonil  metamorphosis,  an  inquiry  into  the  morphology  of 
the  Cryptogams,  or  an  account  of  such  beautiful  homo- 
logies as  those  presented  by  the  Arthropods  or  the  Echmo- 
derms  is  alike  impossible;  least  .of  all  can  we  consider 
the  splendid  simplification  of  the  supremely  domplex  prob- 
lem of  vertebrate  structure  by  the  elaboration  of  a  new 
theory  of  the  skull,  and  by  such  luminous  discoveries  as 
those  of  the  segmental  organs,  or  of  the  origin  and  homo- 
logies of  the  spinal  and  cranial  nerves.  For  these  organo- 
logical  conceptions  the  reader  must  study^such  articles  as 
those  on  Amphibia,  Bibds,  Hydrozoa,  Mollusca,  l-c, 
and  such  works  as  those  of  Huxley,  Gegenbaur  and 
Haeckel,  Balfour  and  Parker,  Payer,  Eichler,  or  Asa  Gray, 
and  (provided  ^rith  the  needful  bibliographical  equipment 
afforded  by  the  various  "  Jahrttherichte  "  and  the  kindred 
English  publications)  must  indeed  also  plunge  into  the 
current  literature  of  the  science.  And  there  too  must  be 
sought  the  innumerable  attempts  at  taxonomic  synthesis 
which  such  organological  progress  is  constantly  originating 
(see  Animal  Kingdom,  Biology,  vol.  iiL  p.  690  aj.,  and 
Veoxtable  Kingdom).  Embryological  generalizations, 
such  as  Haeckel's  "  gastrsea  theory,"  Lankester*8  rival  "  pla- 
nula  theory,"  or  the  ingenious  "  ccelome  theory  "  of  Hert^ 
wig,  have  been  recently  tnoroughly  criticized  in  Balfour's 
EwMryolcH/y,  The  present  article  will  be  confined  to  a 
brief  discussion  of  a  few  main  problems,  commencing  with 
the  cell  theory  and  the  problem  of  organic  individuality 
— these  being  selected  partly  because  of  their  special  illua- 
trativeness  and  intrinsic  importance,  partly  because  they 
have  somewhat  less  recently  been  summarized. 

§  3.  Histology^CcU  7A«ory.— Although  the  applicstion  of-th« 
tinipio  niicroscopo  to  the  minute  structure  of  plants  and  animals 
liail  been  in  pro;;rcss  since  the  end  of  tlio  I7tli  century,  the  rise  of 
inoJvrn  hUtoIo/rv  really  dates  from  the  Anntomie  Gin4ral€  (1801) 
of  Hichat,  which  analyses  the  organism  .into  a  scries  of  sirople 
tissues  with  definite  structural  characters.  This  new  impulse, 
toother  with  the  iuiprovchient  of  optical  appliances,  led  to  muck 
further  research.  **  Fibres"  and  •*/jlobufc$,"  ''laniinas"  and 
** nuclei,"  were  dc5cribe<l,  and  even  "cells"  by  Mirbcl  in  1806, 
and  in  1835  Johannes  Mullcr  pointed  out  the  existence  of  celU 
resembling  those  of  plants  in  the  lertebrate  notochonL  The  cellu- 
lar  and  nucleated  structure  of  epi  lermis  and  other  tissues  was  sooa 
dcniunstratcil,  while  Robert  Brown  discovered  the  nucleus  of  tho 
rej^ctahle  cell.  In  1838  Schleiden  referred  all  vegetable  tiasaea  to 
the  cellular  type,  and  traced  back  the  plant  embryo  to  a  single 
nucleated  cell,  while  in  1839  Schwann  boldly  extended  this  con- 
ception of  plant  structure  and  development  to  the  auimal  worid, 
and  so  fully  constituted  the  "cell  theory." 

Schwann's  cells  were  essentially  nucleated  vesicles  with  fluid 
con  ten  U  which  originated  in  an  intracellular  subsUnce  ;  but  this 
view  wa^  soon  abandoned.  Dujardin  had  discovered  that  the  bodies 
of  Foraminifera  were  composctl  of  a  viscous  granulai:  contractile 
aarcodty  and  Von  Mohl  described  independently  in  similar  terms 
the  contcnU  of  the  vegetable  cell  as  protoplasm.  This  was  identt* 
fied  by  Max  Schultze  as  Dujardin'a  sarcode,  the  newer  name  sur- 
viving ;  and  this  living  matter,  and  not  the  membrane,  he  ahowed 
to  be  the  essential  constituent  of  the  cell,  since  which  his  amended 
definition  of  tho  cell  as  a  unit-mass  of  nutloated  protoplasm  has 
been  generally  accepted.  Prevost  and  Dumaa  had  noUcwl  tho 
segmentation  of  the  ovum  into  masses  as  early  aa  1824,  and  theao 
were  naturally  identified  aa  cells  immedUtely  after  the  pubbcatioa 
of  Schwann's  work.  In  1846  KoUikcr  ahowed  that  all  tusnes  anse 
from  these  segmenUtion  masses,  and  that  the  multiplication  of 
animal  and  vegetable  cells  Ukes  place  by  a  continuation  of  tho 
aame  process,— that  of  transverse  division  already  observed  in  the 
Protozoa^ 

These  points  gained,  the  attention  of  hiatologists  was  withdrawn 
f&t  a  conaiderable  time  from  the  scrutiny  of  the  minute  atnfcturo 
of  the  cell  itself  to  be  concentrated  on  the  motles  of  origin  of  theao 
unit-masses,  and  their  subsequent  differentiation  and  aggregatioB 
into  tissues  and  organs.  The  minute  structure  and  histogen— ia  of 
ehickU  d.  Botanik  ;  Cuvier,  Hut.  d.  Sci.;  Is.  O.  StHUaira,  Hi^Hmt. 
Oin.\  MasUrs  in  Mid.'Chir,  Rn.,  1858,  Ac;  also  aitidM  Oorai^ 
Lum^ui,  Ojlbk,  I(c 

Digitized  by  ^ 


,  Google 


MOBPHOLOGY 


841 


pUmti»  ai  ir«n  «i  of  at  l«art  the  liigher  aaimalfl,  hxn  been  rtadied 
with  ntteh  end  erer-inoreuing  aooancr  of  detaiL  (See  Ana- 
tour,  H18TOX.00T,  Embbtolqot.)  Both  vegetable  and  animal 
tlMiee  hare  been  aimply  cUerified  both  according  to  their  adult 
ftcma  and  according  to  the  embryonic  layere  from  which  they 
reepeetiTely  ariae.  This  eenitiny  of  plant  and  animal  Btracture 
over  and  above  the  apecial  mneralizations  of  the  botanist  and  the 
zoologiet  has  aiforded  much  result  ta  general  histology.  The 
improrement  of  technical  methods  has  or  late  years  laigely  aided 


the  progresB  of  discovery.  A  return  from  the  study  of  the  cell- 
aggregate  to  that  of  the  cell  has  commenced,  and  the  question  of 
ceU-structare  may  be  said  to  be  again  paramount  in  histology.  The 
process  of  tranavorse  division  has  of  late  been  much  elucidated, 
and,  although  its  complex  details  cannot  here  be  entered  upon, 
ihe  result  hiu  been  to  establish  a  minute  and  thorough  correspond- 
ence in  cases  so  widely  dissimilar  as  pollen-grains  from  a  flower-bud, 
the  epidermis  of  a  tadpole,  or  the  cells  of  a  tumour — a  result  which 
obviously  enhances  the  morphological  completeness  of  the  cell 
theory.  Minor  modes  of  cell-multiplication  also  are  not  without 
their  morphological  interest  Gemmation,  familiar  in  the  yeast 
nlant,  occurs  in  other  low  and  simple  organisms,  and  may  probably 
De  identified  with  the  formation  of  polar  vesicles  in  ova  ss  a  modi- 
fication of  transverse  division.  Schleiden  had  supposed  all  new 
cells  to  originate  within  pre-existing  cells,  and  this  process,  known 
as  free -cell -formation,  may  really  be  observed  in  various  plant 
and  animal  tissues.  The  protoplasm  groups  itself  round  new  nuclei, 
the  new  cells  being  .in  fact  formed  much  as  Schwann  had  in  his 
turn  supposed ;  but  these  nuclei  have  repeatedly  been  shown  to 
arise  from  segmentation  of  the  original  nucleus,  and  thus  this  pro- 
cess too  seems  a  mere  modification  of  the  general  one  of  transverse 
division.  Conjugation,  too— that  coalescence  of  two  similar  cells 
which  may  be  observed  in  many  Alga,  Fungi,  and  Protozoa— is  to 
be  considered  as  the  undliTerentiated  form  of  that  fertilization  which 
occurs  in  higher  animals  and  planta,  the  two  apparently  similar 
masses  having  become  respectively  differentiated  into  ovum  and 
spermatozoon,  or  into  egg-cell  and  antherozoid.  An  indefinite 
number  of  amceboid  ceUs  sometimes  flow  together  into  a  single 
mass, — ^a  phenomenon  regarded  bv  some  as  multiple-conjugation, 
er  perhaps  more  probabljr  as  an  almost  mechanical  coalescence  of 
exhausted  cells,  from  which  coigugation  proper  and  finally  fertili- 
zation may  indeed  have  originated.  The  amos^id  cells  of  higher 
animals  similarly  unite  when  drawn,  and  this  formation  of  plat- 
worfm,  as  these  are  termed,  seems  to  be  a  deep-seated  property  of 
the.  -amosboid  cell.  Similarly,  too^  the  process  of  rejuvenescence 
which  occurs  in  manv  of  the  lowest  planU  and  animals,  such  ts 
Protococous  and  AmcBoa,  where  the  protoplasm  passes  from  a  rest- 
ing and  encysted  to  a  nsJced  and  mobUe  stage,  has  many  analogues 
not  only  among  the  PTotisU  bpt  even  in  the  tissues  of  higher 
animals,  while  the  phases  which  the  lowest  organisms  more  or  less 
exhibit — the  encysted,  the  ciliated,  the  ifmosboid,  and  the  plasmo- 
dial — may  be  regarded  as  ths  fimdamental  forms  of  a  "  life-cycle," 
fully  represontcJ  indeed  only  in  such  extremely  low  organisms  ss 
Protomyxa  and  Hyxomycetes,  yet  nowhere  completely  suppressed. 
The  very  highest  plants  and  animals  may  thus  be  considered  as 
■aggregates  of  more  or  less  differentiated  and  variously  arranged 
encysted,  amoeboid,  and  ciliated  cells,  while  their  development 
and  subsequent  changes,  their  variations  normal  and  pathological, 
in  reality  exhibit  phases  more  or  less  dist^ct  of  the  ancestral  life- 
cycle. 

The  examination  of  the  precise  modes  of  cell-division,  particularly 
In  the  hands  of  botanists  (see  BioLooT,  and  summary  in  Saehs's 
Vorlesungen  Hbcr  PJUinxtn  Phyaiologit,  1883),  are  also  constantly 
throwing  the  moat  interesting  light  upon  the  structure  of  the  adult 
organism.  Thus  then,  in  our  own  day  as  in  those  of  Biohat  or 
Schwann,  the  labours  of  the  histologist,  when  inspired  by  higher 
aims  than  that  of  the  mere  multiplication  of  descriptive  detail,  are 
of  supreme  morphological  importance,  and  result  in  the  demonstra- 
tion of  a  unity  of  organic  structure  deeper  even  than  any  which  we 
owe  to  Linnsus  or  Cuvier,  Ck>othe  or  Geofiroy. 

§  4.  /nrfipirfiMp/tly.— Probablv  no  subject  in  the  whole  range  of 
biology  has  been  more  extensively  discussed  than  that  of  the  nature 
of  organic  individuality.  The  history  of  the  controversy  •  is  of 
interest,  since  besides  leading  up  to  solid  resulU  it  sezres,  perhaps 
better  than  any  other  case,  to  illustrate  the  slow  emergence  of  the 
natural  sciences  from  thei  influence  of  scholastic  thought.  Starting 
from  the  obvious  unity  and  indivisiblonessof  Man  and  other  higher 
animals,  and  adopting  some  definition  such  ss  that  of  Mirbcl 
(exeentionally  unmctaphysical,  however),  "Tout  «tre  organist, 
complet  dans  ses  parties,  distinct  et  s^par^  des  autres  «tres,  eat  ui 
individu,  it  warattempted  times  without  number  to  discover  the 
same  conception  elsewhere  in  nature,  or  rather  to  impose  it  upon 
aU  other  beings,  pknts  and  animals  aUke.  The  results  of  different 
inquirers  were  of  course  utterly  discrepant  It  soelned  easy  and 
natnr^  to  Identify  a  tree  or  herb  corresponding  to  the  individual 
animal,  yet  difficulties  at  once  arose.  Many  apparentiy  distinct 
plants  may  arko  from  a  oommon  root,  or  a  sinjde  plant  may  be 
a^QQinpQHd  into  bnmaw^  twigs  •hooti^  buds,  or  even  leave^  aU  I 


%ftMi  etpable  of  eeparan  ezistenea  JThesor  again,  are  deoomix». 
able  into  tiasnea  and  cellfl,  the  cells  into  nooleoa,  &a,  and  ultimaMv 
into  protoplaamio  molecules,  these  finally  into  atoms,— the  inquiiT 
thus  paaaing  outside  organic  nature  altogether  and  meeting  the  old 
dispute  as-  to  the  ultimate  divinbility  of  matter.  Indiort  aa 
Haeckel  remarks,  scaToely  any  part  of  the  plant  can  Jbe  named 
which  has  not  been  taken  by  some  one  for  the  iudividuaL  It  is 
neeeesaxy,  therefore,  briefly  to  notice  some  of  the  principal  works 
on  the  subject,  and  these  may  convenientiy  ^  taken  in  descending 
order.      „  ,  * 

While  Casaini  practically  agreed  with  Mirbel  in  attemptiag  to 
regard  separate  planta  as  individuals,  the  widest  inierpieUti^  of 
the  individual  is  that  of  Galledo  (1816),  who  proposed  to  regard 
as  an  individual  the  entire  product  of  a  single  seed/alike  whether 
this  developed  into  a  uni-axial  plant  extended  continuously  like  a 
Banyan,^or  multiplied  asexually  by  natural  or  artificial  means  like 
the  Weeping-willow  or  the  Canadian  Pondweed,  of  each  of  which, 
on  this  view,  there  is  only  a  single  individual  in  Britain,  hapnilv 
discontihuous.  ^*^^ 

At  once  the  oldest  and  most  fi^quentiy  maintained  view  is  that 
which-  regards  the  bud  or  shoot  consisting  of  a  single  axis  with 
appendages  as  the  plant-individual,  of  which  the  tree  represents  a 
^^^'"Air!  »,^F"*^?«i  \^y^i^  Polyp.  This  conceptton,  often 
attributed  to  Anstotie,  but  apparentiy  without  foundation,  appean 
distinctly  m  the  writings  of  Ifippocrates  and  ^eophrasta<i-Se 
fatter  saying,  "The  bud  grows  on  the  tree  like  a  pUnt  m  the  ground." 
The4iphomm  of  Lmnsous,  "Gemma  totidem  herbaj,"  is  wellknowni 
and  m  this  view  a  Y.  Wolff  and  Humboldt  concurred,  while 
jsrasmus  Darwm  supported  it  by  an  appeal  to  the  facts  of  anatomy 
and  development  The  most  influential  advocate  of  the  bud  theo4 
during  the  first  half  of  the  present  century  was,  however,  Du  Petit- 
rhouars,  who.  although  starting  much  as  usual  with  a  "principe 
unique  d  existence,"  supported  his  theory  on  extensive  though 
largely  incorrect  observations  on  stem  structure  and  growth.  Sr 
him  the  tree  is  a  colony  otphytona,  each  being  a  bud  with  its  axillant 
leaf  and  fraction  of  the  stem  and  root  Passing  over  numerous 
mmor  authors,  we  come  to  the  central  work  of  Alex.  Braun  (1853), 
m  which,  as  Sachs  has  cleyly  pointed  out,  the  illegitimate  com- 
bination of  Katurphilosophie  with  inductive  morphoW  reaches 
^?  •*^®™«*  He  reviews,  however,  all  preceding  theories^  admits 
the  difficulty  of  fixing  upon  any  as  final,  since  the  plant,  physio- 
logically considered,  is  rather  a  dividuum  than  an  individxtum,  and 
proposes  as  a  compromise,  or  indeed  as  a  partial  cuttinc  of  the 
knot,  th»  adoption  of  the  shoot  as  the  morpholorical  individual, 
comparable  to  an  animal,  especially  because,  unl&e  the  cell,  leaf, 
&c,  it  includes  all  the  representative  characters  of  the  species. 
Darwin  and  Spencer  on  the  whole  also  accept  the  bud  or  shoot  as 
at  any  rate  the  most  definite  individuaL 

The  theory  of  metamorphosis  naturally  led  Goethe,  Oken,  and 
others  to  regard  the  loaf  as  the  individual,  while  Johannes  Mttller, 
Steenstrup,  and  others  adopted  the  same  view  on  various  physio- 
logical grounds.  Gaudichaud  elaborated  a  theory  intermediate 
between  this  view  and  that  of  Du  Petit-Thouars,  according  to  which 
the  plant  was  built  up  of  individuals,  each  consisting  of  a  leaf  with 
iU  subjacent  intemode  of  stem,  which  was  regarded  as  the  leaf-base,' 
and  this  was  supported  by  Edward  Forbes  and  others,  while  the 
nominally  converse  view — that  of  the  leaf  as  a  mere  outward  exi 
pansion  of  the  stem-segment — was  proposed  by  Hochstetter. 

Though  sundry  attempts  at  identifying  various  tissues,  such  as 
the  fibro-vascular  bundles,  as  the  constituent  individuals  nuiy  be 
passed  over,  those  associated  with  the  cell  theory  are  of  great 
importance.  Schwann  decided  in  favour  of  the  cell  and  regarded 
the  plant  as  a  cell-community,  in  which  the  separate  elements  were 
like  the  bees  of  a  swarm, — a  view  virtually  concurred  in  in  all 
essential  respects  by  Schleiden,  Ylrchow,  and  other  founders  of  the 
cell  theory.  Yet,  although  the  structure  and  functions  of  the  plsnt 
are  ultimately  and  exclusively  cellular,  it  is  impossible  to  ignore 
the  fact  that,  save  in  the  very  lowest  organisms,  these  are  subordi- 
nated and  differentiated  into  larger  aggregates,  and  form  virtually 
but  the  bricks  of  a  building,  and  hence  the  later  theories  outlined 
above.  Of  attempts  to  find  the  individual  in  the  nucleus  or  the 
protoplasm  granules  it  is  of  course  unnecessary  to  speak  fhrther. 

So  far  the  theories  of  absolute  individuality.  The  conception  of 
relative  individuality  is  well  traced  by  Fisch  upwards  fipom  the 
more  or  less  vague  sumstions  in  the  writings  of  Goethe,  Roeper, 
and  the  elder  De  Candolle  to  its  clear  expression  in  Alphonse  de 
Candollo  and  Schleiden,  both  of  whom  take  the  cell,  the  shoot,  and 
the  multi-axial  plant  as  forming  three  successive  -and  subordinated 
categories.  Nageli  too  recognized  not  only  the  necessity  of  establish- 
ing such  a  series  (cell,  organ,  bud,  leafy  axis,  multi-axial  plant) 
but  the  distinction  between  morphological  and  physiological  in- 
dividualities afterwards  enunciated  by  Haeckel. 

^*«»i°g  over  the  difficulties  which  arise  even  among  the  Protozoa 
(see  PoRAMi»iF«nA),  we  find  that  a  similar  conti-oversy  (fully 
chronicled  in  Haeckel's  KaUcwchio&mme)  has  rsged  over  tiie  in- 
^viduahty  of  Sponges.  WhUe  the  older  ob«srv^  were  content  to 
regard  each  »p«ige-xna«iiaalndlyidnal.  aview  in  which  LUberknhn 
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and  oiher  monognplien  aubstantUUy  concnrred,  the  application  of 
tlM  mieroKope  led  to  the  view  saggested  by  James  Clark,  and  still 
Itoatly  sapported  by  Saville  Kent,  that  the  Sponge  is  .a  city  of 
amoeboid  or  infaaorian  indi vidnala  Carter  looked  upon  the  separe  te 
ampollaoeons  saoa-as  the  tme  individuals,  while  Scnmidt,  defining 
the  individual  by  the  possession  of  a*  single  ezhalent  aperture,  dis- 
tinguishes Sponges  into  solitary  and  social  Later,  however,  he 
terms  them  Zoa  imjiersonaUa. 

For  the  higher  animals  the  problem,  though  perhaps  really  even 
more  difficult,  is  less  prominent  As  Haeckelpomts  out,  the  earlier 
discnsnons  and  even  the  comparatively  lato' essay  of  Johannes 
Mtiller  take  an  almost  purely  psychologic^  or  at  least  a  physiological 
point  of  view ;  aifd  the  morphological  aspect  of  the  inquiry  only 
came  forward  when  the  study  of  much  lower  forms,  such  as  Cestoid 
Worms  (see  Plattbbucimthks)  or  Siphonophores  (see^  Hvdrozoa), 
had  raised  the  difficulties  with  which  botanists  had  so  long  been 
familiar.  With  the  rapid  progress  of  embryology,  too,  arose  new 
problems ;  and  in  1842  Steenstrup  introduced  the  conception  of  an 
^'alternation  of  generations"  as  a  mode  of  ori^  of  distinct  individuals 
by  two  niethodsi  for  him  fundamentally  similar,'  the  sexual  from  im- 
pregnated females  and  the  asexual  fivmunimpreoiated  "  nurses,"— 
a  view  adopted  bv  Edward  Forbes  and  many  other  naturalists,  but 
kecady  criticized  by  Carp«nter  and  Huxley.  In  Leuckart's  remark- 
able essay  on  polymbrphism  (1858)  the  Siphonophora  were  analysed 
into  coloniea,  and  their  varied  organs  shown  to  be  morphologically 
equival^it,  Tkhile  the  alternate  ^nerations  of  Steenstrup  were 
reducad  to  a  case  of  polymorphism  in  development.  Leockart 
fiuther  partiy  distinguished  individuals  of  different  orders,  as  well 
as  betri-een  morphological  and  physiological  individuaU 

In  1852  Huxley  proposed  the  view  which  he  still  substantially 
maintains  (see  Bioloot).  Starting  from  such  an  undoubted  homo- 
loffy  as  that  of  the  egg-producing  process  of  Hydia  with  a  free- 
swixnming  Medusoid,  ne  pointe  out  that  the  title  of  individual,  if 
applied  to  the  latter,  must  logically  be  due  to  the  former  also,  and 
avoids  this  oofnfiision  between  oi^n  and  individual  by  defining  the 
individual  animal,*  as  Gallesio  had  done  the  plant,  as  the  entire 

Sroduct  of-aA  impregnated  ovnm, — the  swarm  of  Aphides  or  free 
[eduss  which  in  tiiis  way  might  belong  to  a  single  individual  being 

In  Caras's  Syatem  of  Animal  MorphoUgy  (1853)  another  theoi^^ 
was  propounded,  but  the  problem  then  seen  s  to  have  fallen  into 
abeyance  until  1865,  when  it  formed  the  subject  of  a  prolonged  and 
fimiiAil  discussion  in  the  Frindpla  qf  Bhlom,  Adopting  the  cell 
(defined  as  an  aggregate  of  the  lowest  order,  itself  formed  of  physi^ 
log3<;al  unite)  as  tho  morphological  unit,  Spencer  pointe  out  that 
these  may  either  exist  Independentiy,  oi  gradually  exhibit  unions 
into  aggregates  of  the  second  order,  like  the  lower  Algse,  of  which 
the  iiamduality  may  be  more  or  less  pronounced.  The  union  of 
each  secondarr  aggrefl^ates  or  compound  unite  into  individuals  of  a 
yet  higher  order  is  then  traced  through  such  intermediate  forms  as 
are  represented  by  the  higher  seaweeds  or  the  Liverworts,  from  the 
thaUns  of  which  the  axes  and  appendages  of  Monocotyledons  and 
Dicotyledons  are  ingeniously  derived.  The  shoot  of  a  flowering, 
plant  is  thus  an  aggregate  o'f  the  third  order  ;  it  branches  into  an 
aggregate  of  thsTourth  or  higher  order,  and  finally  as  a  tree 
*^i!cquirea  a  degree  of  composition  too  complex  to  be  any  longer 
defined  7  Proceeding  to  animals,  the  same  method  is  applied. 
The  Prctozoa  are  aggregates  of  the  first  order.  These,  like  ptanta, 
exhibit  transitions,  of  which  Radiolarians,  'Foraminifera,  and 
Sponges  ar*  taken  as  examples,  to  such  definite  compound  wholes 
as  Hydn  ;  and  such  secondary  aggre^tes  multiply  by  gemmation 
into  permanent  aggregates  of  the  third  order,  which  may  exhibit 
all  degrees  of  integration  up  to  .that  of  the  Siphonophora,  where 
the  individualities  of  the  rolyps  are  almost  lost  in  that  of  the 
aggregate  form.  The  whole  series  of  articulated  animals  are  next 
interpreted  as  more  or  less  integrated  aggregates  of  the  third  order, 
of  wnich  the  lower  Annelids  are  theless  developed  forms,  the 
Arthropods  the  more  highl v  integrated'and  individualiMd.  Molluscs 
and  Vertebrates  are  re^urded  as  aggregates  of  the  second  order. 

In  1886  appeared  the  latest  morphological  classic,  the  OtnerdU 
Morphologie  of  HaeckeL  Here  pure  morphology  is  distinguished 
into  two  sub-sciences, — the  first  purely  structural,  teeUlogy^  which 
regards  the  organism  as  composed  of  organic  individuals  of  dififerent 
orders;  the  second  essentially  stereometric,  prtnMrphalogy.  To 
tectology.  defined  as  the  science  of  organic  individualitv,  a  large 
section  or  the  work  is  devoted.  Dismissing  the  theory  of  absolute 
individuality  as  a  metephysical  figment,  and  sterting  firom  the 
view  of  ScUeiden,  De  Candolle,  and  Nigeli  of  several  successive 
categories  of  illative  individuals,  he  distinguishes  more  clearly  than 
heretofore  the  physiological  individual  (or  lnon\  characterized  b> 
definiteness  and  independence  of  function,  from  the  morphological 
individual  (or  nuyrpKan),  characterized  similarly  by  definiteness  of 
form  ;  of  the  latter  he  establishes  six  categories,  as  foUows  :— 

1.  Flattidu  (cytodes  and  cells),  or  elementary  organisms. 

2.  OrgcoM  (cell-stocks  or  cell-fusions),  simple  or  nomoplsatio.  or- 

gans (tissues),  or  heteroplastic  organa.    Organ-systems,  organ- 
apparatuses. 


8.  ^tt^tmsres  (< 
rays  of 


or  aymmetrtcal  or  hi 
'te  aaimals,  "  halves  of  bi" 


lilateral^  ■ymmeCTieal 


4.  Mitamtm  (successive  or  homodynamous  parte),  &|r.,  ■tani- 

segmente  of  Phanerogams,  segmente  or  aoonitea  of  an^^u^ 
or  Vertebrates. 

5.  Pcrmmt^  shoote  or  buds. of  planted  polypa  of  Cblenteratfla, 

&C.,  "  individuals  "  in  the  narrowest  sense  among  the  hj^Mr 


6.  Corm»  j(stocks  or  coloniss)f  4,g»f  tftea,  chains  of  Salpe,  poiyp* 
stocks,  frc. 

tu  his  Oibseqoent  monograph  dn  calcareous  Spdftgei,  gdud  la  a 
final  paper,  he  somewhat' modifies  these  categories  bv  sabatitatiii^ 
one  catc^ry  of  extreme  comprehensiveness,  tiiat  of  tne  idorgmm,  in 
place  of /he  three  separate  Qrders  of  organs,  antimerei^  and  nuta- 
meres.  The  idorgan  (of  course  clearly  distinguished  from.tlie 
physiological  organ  or  biorgan)  is  finally  defined  as  a  morpliploi^eal 
unit  consiBting  of  two  or  more  plastids,  which  does  not  poawaa  the 
positive  character  of  the  person  or  stock.  These  are  distingniahed 
into  h&mqpUuts  or  honuhorgan9  and  aJUoplasti  or  aUoe-crgant,  the 
former  including,  as  subdivinons,  plastid-aggregates  and  plsistid* 
fusion^  the  latter  idomeres,  antimeres,  and  metemerea.  The  fonner 
definition  of  the  term  antimere,  as  denoting  at  once  each  aspaiate 
ray  of  a  radiate,  or  the  right  and  left  halves  of  a  bilaterally  sym- 
metrical animal,  is  corrected  by  terming  each  ray  a  paramtn,  and  iti 
symmetrical  halves  the  antimeres.  Thus  an  ordinary  Mednaoid  baa 
four  parameres  and  eight  antimeres,  a  Ster-fish  five  and  ten.  The  con- 
ception of  the  persona  is  laroely  modified,  tfot  only  by  withdrawing 
the  con^tarison  of  the  animal  with  the  vegeteUe  ahoot  and  br  omit- 
ting ther  antimere  and  metamere  as  necessary  constitnenta^  Vnt  bf 
teking  the  central  embryonic  form  of  all  the  Metazoar— the  gaalraa 
(fig.  1)  and  ite  aaaomed  ancestral  repreaentetive,  the  | 
the  simplest  and  oldest'  form  of  per- 
sona. TThe  dififerent  morphological 
stages  to  which  it  may  attain  are  clas- 
sified into  three  senes:  (1)  Monaz- 
onial^  inarticulato  persons,  i&,  uni- 
axial and  nnsegmentcd  witiiont  anti- 
meres or  metameres,  as  in  Sponges,  or 
lowest  Hydroids ;  (2)  »3teuraxoiual  ^ 
inarticulate  persons  with  antimeres, 
but  without  metameres,  e.g.,  Coral, 
Medusa,  Turbellarian,  Trematode,  Bry- 
ozoon  ;  (8)  Steuraxonial  articulate  per- 
sons with  antimeres  and  metemeres, 
e^..  Annelids,  Arthropods,  Vertebrates. 
The  colonies  of  Protozoa  are  mere  idor-  Pio-  l.-Gsrtnla  in  opHcal  see- 
gans.    True  conns,  composed  of  united     SS'SSS^^^tTSSS 

Kinontf,  occur  only  among  Sponges,  pon  and  weh-entenmX  m  ate 
y droids,  Sii^hon  ophorea,  Corals,  Bry-  outer  and  Inner layaw,ectod«ja 
02oa,Tunicatea,  and  EchiHoderms,  of  andendodem. (Ail«HssetaL> 
which  the  apparent  parameres  are  regarded  as  highly  centralized  par- 
sonm  of  a  radially-budded  worm  colony^  and  these  can  be  rlsaam<4 
according  to' the  morphological  rank  of  their  oonstitnent  peraoiMa. 
They  usually  arise  by  gemmation  from  a  single  persona,  yet  in  Sponges 
and  Corals  occasionally  by  fusion  of  several  originally  diatiiict 
persons  or  corms.  The  theory  of  successive  subormnate  orden  o^ 
individuality  being  thus  not  only  derived  from  historical  critidam 
of  previous  theories  but  brought  into  conformity  with  the  actual 
facte  of  development  and  descent, — various  groups  of  otganianaa 
being  referred  to  their  several  categories, — ^the  remaining  probleaa 
of  tectolocy,  that  of  the  relation  of  the  morphol(>gical  to  the  physio- 
logical individuality,  is  finally  discussed.  Of  the  latter,  thne  cate- 
gories are  proposed :— (1)  the  "actual  bion or  complete phyaioloncal 
individual, "  this  being  the  completely  developed  oii^anic  form  which 
has  reached  the  highest  grade  of  morphologiod  individuality  proper 
to  it  as  a  representetive  of,  e.^r.,  ite  species ;  (2)  the  "  virtoal  bioft 
or  potential  physioloffical  individual,^'  including  any  incompletely 
developed  form  of  the  former  from  the  ovum  upwards ;  uid  (S) 
the  "partial  bion  or  apparent  phydologioal  individual, "onch  fn^ 
mente  of  the  actual  or  virtual  Dion  as  ma;^  poaseas  temponry  ind*- 
pendence  without  reproducing  the  speciea— this  latter  caiagcKj 
having,  however,  inferior  importance.*  .-     .. . 

Haeckcl's  theory,  indeed  in  ite  earlier  form,  baa  been  adopttd  hf 
Gegenbaur  and  other  morphologirt^  alio  in  ite  later  form  by^Jl^ger, 
who*  however,  rejecte  the  eatery  of  idorgan  on  thegrouawof  the 
general  morphological  principle  that  every  natifllA  **^tJJ^f^ 
carries  on  any  chemical  changes  with  ite  environment  oecxnoaei 
differentiated  mto  more  or  less  coneentrie  layen ;  bot  the  anl^V 
especially  as  far  as  animals  are  concerned,  ii  again  reoentiy  dis- 
cussed in  a  laige  work  by  Perrier.  Starting  from  the  cdl  or  plaatid, 
he  terms  a  permanent  colony  a  mMdt,  and  these  may  ronaia 
isolated  like  Sagitte  or  Rotifer,  or  may  multiply  by  gemmatian  t» 

.1  For  expUnatlon  of  theM  teims  Me  1 6,  PromorpholoKf,  p.  tU. 
•  For  crfticiini  of  this  theory  or  the  ground  of  ite  n^ng  P*>]«*plQ^  Je- 
pend  on  njorpholofrieal  lodlvldaaUty,'  see  Ffseh,  AmJUMini§  fMd  EHMk  4m 
'  MTtehtateMM  jlMidUm  titer  AujtlaMtM^ 
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torm  luglier  aogrd^tes  wlilch  he  terma  zoidea.  Such  zoidcs  may.bo 
iiregolar,  ndiate,.or  linear  aggreffatea,  of  irhich  the  two  former 
chines  especially  are  termed  dhnes.  j^  organ— Haeckel's  idorgan — 
is  excluded,  since  tissues  and  organs  result  from,  division  of  labouf 
in  the  anatomical  elements  of  the  mirides,  and  so  haVe  only  a 
secondary  individuality,  "  carefully  to  be  distingmshed  from  the 
individuality  of  those  parts  whose  direct  grouping  has  formed  the 
oi^gamsm.  and  which  live  still,  <xr  have  uvea,  isolated  from  one 
another.  Ferrier  further  points  out  that  undifferentiated  colonies 
are  sessile,- as  Sponges  and  Corals,  while  a  free  state  of  existence  is 
associated  jvith  the  concentration  and  integration  of  the  colony  into 
an  individual  of  a  higher  order. 

So  far  the  various  theories  of  the  subject ;  detailed  criticism  is 
impossible,  but  some  svuthesis  and  reconciliation  must  be  attempted. 
Starting  from  the  cell  sa  the  morphological  unit,  we  find  these 
forming  homogeneous  aggregates  in  some  Protozoa  and  in  the  early 
development  of  the  ovum.  But  integration  into  a  whole,  not 
merely  aggregation  into  a  mass,  is  essential  to  the  idea  of  individu- 
ality,; the  earliest  secondary  unit,  therefore,  is  the  gastrula  or 
m^ride.  This  stage  is  permanently  represented  by  an  unbranched 
Hydra  or  Sponge  or  by  a  Planarian.  These  secondary  units  may, 
however,  form  aggregates  either  irregular  as  in  most  Spqnges,  in- 
definitely  branch^  as  in  the  Hydroids  and  Actinozoa,  or  linear  as  in 
such  Planarians  as  Catenula.  Such  aggregations,  colonies,  or  demes, 
not  being  aggregated,  do  not  fully  roach  individuality  of  the  third 
order.  This  is  attained,  however,  for  the  branched  series  by  such 
forms  as  Siphonophores  ampng  Hydrozoa,  or  Renilla  or  Pennatula 
am6ng  Actinozoa ;  for  linear  aggregates  ^gain  by, the  higher  Worms, 
and  still  more  folly  by  Arthropods  and  Vertebrates.  Aggregates 
of  a  yet  higher  order  may  occur,  though  rarely.  A  longitudinally 
divimng  Nais  or  laterally  branched  Syllis  are  obvioaily  aggregates 
of  these  tertiary  units,  which,  on  Haeckel's  view>  become  integrated 
in  the  Echinoderm,  ^hich  would  thus  reach  a  complete  indivi- 
duality of  the  fourth  order.  '  A  chain  of  Salpce  or  a  colonv  of  Pyro- 
soma  exhibits  an  approximation  to  the  same  rank,  whicn  is  more 
nearly  obtained  by  a  radiate  group  of  Botryllus  around  their  central 
cloaca,  while  the  entire  colony  of  such  sn  Ascidian  would  represent 
tbo  individual  of  the  fifth  order  in  its  incipient  and  unintegrated 
state, — these  and  the  preceding  intermediate  forms  beirg,  of  course, 
readily  intelligible,  and  indeed,  as  Spencer  has  shown,  inevitable 
on  the  theory  of  evolution. 

The  exclusion  of  tissues  and  organs  from  rank  in  this  series  is 
thus  seen  to  necessarily  follow.  Ectoderm  and  endoderm  canrot 
exist  alone ;  they  and  the  organs  into  ^rhich ,  they  differentiate 
arise  merely,  as  Jagor  expresses  it,  from  that  concentric  lamination, 
or,  with  Perrior,  from  that  polymorphism  of  the  members  of  the 
colony,  which  is  associated  with  organic  and  social  existence.  The 
idea  of  the  antimere  is  omitted,  as  beino;  essentially  a  promorpho- 
logicaT  conception  (for  a  Medusoid  or  a  Star-fish,  thou^  of  widely 
distinct  order  of  individuality,  are  equally  so  divisible) ;  that  of 
the  metamere  is  convenient  to  denote  the  secondsjy  units  of  a 
linear  tertiary  individual ;  the  term  persona,  however,  seems  un- 
likely to  survive,  not  onlv  on  aocount  of  its  inseparable  psycho- 
logical connotations,  but  because  it  has  been  somewhat  vaguely 
applied  alike  to  aggregates  of  the  second  and  thirti  order  ;  and  the 
term  colony,  t!orm,  or  dome  may  indifferently  be  applied  to  those 
aggregates  of  primary,  secondary,  tertiary,  or  quaternary  order  which 
are  not,  however,  integrated  into  a  whole,  and  do  not  reach  the 
full  individuality  of  the  next  higher  order.  The  term  zoold  ia  also 
objectionable  as  involving  the  idea  of  individualized  organs,  a  view 
natural  while  the  medusoid  gonophores  of  a  Hydrozoon  were  looked 
at  as  evolved  of  its  homologue  in  Hydra,  whereas  the  latter  is 
really  «  degenerate  form  of  the  former.  Passing  to  the  vegetable 
world,  here  as  before  the  cell  is  the  unit  of  the. first  order,  while 
MfsgnmtM  representing  almost  every  stage  in  the  insensible  evolu- 
tion or  a  secondary  unit  are  far  more  abundant  than  among  ^tiiitiaIm, 
Complete  unity  of  the  second  order  can  hardly  be  allowed  ^  the 
thaUns,  which  Spencer  proooaes  to  compound  and  integrate  into 
tertiary  aggroeates — the  nigner  plants ;  as  in  animals  the  embryo- 
logical  methoa  is  preferable,  both  aa  avoiding  gntuitous  hypothesis 
andas leading  to  direct  results.  Such  a  unit  is  clearly  presented 
by  the  embryo  of  higher  plants  in  w^ch  the  .cell-aggregate  is  at 
once  differentiated  into  parts  and  integrated  into  a  whole.  Such 
an  embryopossesses  axis  and  appendages  as  when  fully  developed 
(fig.  2).  The  latter,'  however,  bems  as  oigans  mere  lateral  expan- 
sions of  the  concentric  layere  into  which  the  plant  embryo,  like  the 
animal,  ia  differentiated,  and  ao  neither  stagea  of  evoljition  nor 
capable  of  aeparete  existence,  are  not  entitled  to  individual  rank. 
The  embryo,  the  bud,  shoot,  or  uni-axial  plant,  all  thus  belong  to 
the  second  order  of  individuality,  like  the  Hydroid  they  reaemble. 
Like  the  lower  Coel&terates,  too^  aggregates  of  such  axes  are 
formed  by  branching  out  from  their  low  degree  of  integration. 
Such  colonies  can  hardly  be  termed  individuals  of  the  thir^  much 
lesa  of  hi^er  order,  at  least  without  somewhat  abcihdonin'g  that 
onitv  of  treatment  of  plants  and  animals  without  which  philosophi- 
cal Wolofflr  diaappeara.  IndivlduaUty  of  the  aecond  order  ia  most 
fully  reached  by  the  flower,-.-tha  most  highly  differentiated  and 


integrated  form  of  axes  and  apptshdagda.  Such  t  simple,  inflores- 
cence  aa  a  racetne  or  umbel  approximates  to  unity  of  the  third  order, 
to  which  aoompoaite  flower-head  must 
be  admitted  to  have  attained,  while  a 
compound  inflorescence  ia  on  the  way  .  | 
to  a  yet  higher  sti^. 

If,.aa  a^ema  probable,  a  nomencla- 
ture be  indispensable  for  clear  ex- 
pression, it  may  be  simply  arranged 
in  conformity  with  this  view.  Stut- 
ing  from  the  unit  of  the  first  order, 
the  plastid  or  monadf  and  terming 
any  undifferentiated  aggre^te  a  denu, 
we  have  a  fnorul^ll^detM  integrating  ^     ^     ..^  '      '      ^    ^,  ^ 

nmag  through  (SLyaMLmM  mto  a  Lds  and  appendAgu,  u  also 
iriaay  this  forming  tTiad-demMf  and  the  three  oonoentrio  emhryonio 
these  when  differentiated  becoming  l^y^"* 
tetrads,  the  Botryllus-colony  with  which  the  evolution  of  compound 
individuality  terminates  being  a  tetrad-deme.  The  separate  living 
form,  whether  monad,  d^d,  triad,  or  tetrad,  requires  also  some  dis- 
tinguishing name,  for  which  persona  will  probably  ultimately  be  found 
most  appropriate,  since  such  usage  is  most  in  harmony  with  its  mevi- 
table  physiological  and  psycholorical  connotations,  while  the  genea- 
logical individual  of  Oallesio  and  Huxley,common  also  to  all  the  cate- 
gories, may  be  designated  with  Haeckel  the -ovum-product  or  ovum- 
eyde,  the  complete  series  of  forms  needed  to  represent  the  species 
being  the  tpecies-q/cle  (though  this  coincides  with  the  former  save 
in  cases  where  the  sexes  are  separate,  or  polymorphism  occun). 
For  such  a  peculiar  case  as  Diplozoon  paradoxum^  where  two 
separate  forms  of  the  same  species  coalesce,  and  still  more  for  such 
hetero^neous  individuality  as  that  of  a  Lichen,  where  a  composite 
unit  ansea  from  the  union  of  two  altogether  distinct  forms — Fungus 
and  Alga, — yet  additional  categories  and  terms  are  required.^ 

§  5.  Promorphology, — Just  as  the  physiologist  constantly  seeks 
to  interpret  the  phenomena  of  function  in  terms  of  mechanical, 
physical,  and  chemical  I^ws,  so  the  morphologist  is  tempted  to 
inquire  whether  orgfuiic  as  well  as  mineral  forms  are  not  alike 
reducible  to  simple  mathematical  law.  And  just  as  tiie  crvstallo* 
l^pher  constructs  an  ideally  perfect  mathematical^  form  from  an 
imperfect  or  fragmentary  crystal,  so  the  morphologist  has  frequently 
attempted  to  reduce  the  complex-curved  surfaces  of  organic  beings 
to  definite  mathematical  expression.*  Canon  Moscley  {Fhil.  Trans^ 
1838)  succeeded  in  showing,  bv  a  combination  of  measurement  and 
mathematical  analysis,  that  the  curved  surface  of  any  turbinated 
or  discoid  shell  might  be  considered  as  generated  by  the  revolution, 
about  the  axis  of  the  shell,  of  a  curve,  which  continually  vkried  its 
Jinensions  according  to  the  law  of  the  logarithmic  spiral  For 
OooJsir  this  logarithmic  spiral,  now  carved  on  his  tomb,  seemed 
a  fundamental  expression  of  organic  curvature  and  the  dawn  of  a 
new  epoch  in  natural  science — that  of  the  mathematical  investim- 
tion  of  organic  form — and  hip  own  elaborate  mealmremcnts  of  tne 
body,  its  organs,  and  even  its  component  cells  seemed  to  yield, 
now  the  triangle,  and  again  the  tetrahedron,  as  the  fundamental 
form.  'But  such  supposed  results,  savouring  more  of  the  Natur- 
philosophie  than  of  sober  mathematics,  coiud  only  serve  to  dis- 
courage further  inquiry  and  interest  in  that  direction.  Thua  we 
find  tnat  even  the  best  treatises  on  botany  and  zoology  abandon 
the*  subject,  satisfied  with  merely  contrasting  the  simple  geometrical 
ground-forms  of  crystals  with  the  highly  curved  and  hopelessly 
complicated  lines  and  surfaces  of  the  oi;ganism. 

But  there  are  other  considerations  which  lead  up  to  a  mathe- 
matical conception  of  organic  form,  those  namely  of  symmetry  and 
regularity.  These,  however;  are  usually  but  little  developed, 
bo^tanists  since  Schleiden  contenting  themselves  with  throwing 
organisms  into  three  groups — fint,  absolute  or  regular ;  second, 
reguli^  and  radiate  ;  third,  s^metrical  bilaterally  or  zy^morphic 
— the  last  being  capable  of  dividon  into  two  halves  only  m  a  single 
plane,  the  aecond  in  two  or  more  planes,  the  firet  in  none  at  all. 
Burmeister,  and  more  fully  Bronn,  introduced  the  fundamental 
improvement  of  defining  the  mathematical  forms  they  sought  not 
by  the  surfaces  but  by  axes  and  their  poles ;  ai\d  Haeckel  has 
developed  the  aubject  with  an  elaborateness  of  detail  and  nomen- 
clature which  seems  unfortunately  to  have  impeded  its  study  and 
acceptance,  but  of  which  the  taiain  results  may,  with  slight  varia- 
tiona  chiefly  due  to  Jiiger  {Lehrb.  d.  ZooL^  i  283),  be  briefly  out- 
lined. 

A.  ANAXONIA — forma  deetitute  of  axea,  and  conae^uently 
wholly  irregular  in  form,  e*g..  Amoeba  and  many  Sponges. 

B.  ^iTO^/^— forms  with  definite  axea. 

1  'See  Haeckel,  Om.  Morfk.  L,  KaJkaehwrnms  L,  and  Jtna.  ZtiUchr.  x. ;  slso 
Sedis,  OtadkUKU  d.  Bot, ;  Flaoh,  Av/aaJUvMa  w.  KrUik,  iK.,  Roatock,  18S0 ; 
Fttrrlei',  Le$  Cotoniit~AnilmaU$,  1888,  m  from  these  all  other  reteenoes  can  be 
obtained. 

a  The  sdenoes  of  organlo  and  mineral  form  would  thns  (as  tt«^v*i  points 
ont)  become  thoronghly  analogous,  for,  aa  promorphology  derelops  the  erjrstallo- 
giaphy/if  organio  form,  ao  mineralogy  .in  the  stuajrof  soch  phenomena  as  thoee 
of  paeodoauxri^dsm  or  of  mineral  deTelopment,  becomes  parallel  to  morphology. 
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I.  HoMAXOKTA— all  axes  ecjiial. 

(a)  Spheras,  tvhere  an  indefinite  number  of  eanal  «xeB  can 

be  drau^n  through  the  middle  point,  «.^.,  ophserozoum. 

(b)  Polybedra,  with  a  definite  numoer  of  like  axes. 

Of  these  aconsiderable  number  occur  in  nature,  for  example,  many 
Radiolarians  (fig.  8),  pollen-ffrains,  ftc, 
and  they  are  again  classifiaVe  by  the 
number  and  regularity  of  their  facet. 

IL  Protaxonia,  where  all  the  parts 
are  arranged  round  a  main  axia,  and  of 
these  we  distinguish— 

1.  Jlfonoa^mta,  with  not  more  than  one 
definite  axis.  Here  are  distinguished 
(a)  those  with  similar  poles,  spheroid 
(Coccodiscus)  and  cylinder  (Pvrosoma) 
and  (i)  those  with  dissimilar  polea, 
cone  (Ccnulina).  _  _^  _  ._ 

2.  Stauraxonia,  where,  besides  the  p„  j.  _  lUdioUrlAn  (Ethmo. 
main  axes,  8  definite  number  of  second-  iphaenX  an  imguUr  endo- 
ary  axes  are  placed  at  right  angles,  an4  sphrrlo  polyhedron  with  •qof* 
the  stereometric  ground-form  becomes .  «^j"  *«es.  Type  of  Horn- 
a  pyramid.  Here,  af^ain,  may  be  distin- 
guished (a)  those  with  poles  similar,  Stauraxonia  hofnopola,  where 
the  stereometric  form  is  the  double  pyramid  (fig.  4),  and  (&)  those  with 
poles  dissimilar,  Stauraxonia  hkero* 
pola,  where  the  stereometric  form  is  the 
single  pyramid,  and  where  we  distin- 
guish a  Mtsal,  usually  oral,  pole  from  an 
apical,  aboral,  or  anal  pole.  The  bases 
or  these  may  be  either  regular  or  irre- 
gular polygons,  and  thus  a  new  dassi- 
Scation  into  Homoitaura  and  EeUrth 
staura  natur^y  arises. 

The  simpler  group,  the  Homostaura, 
may  hare  either  an  even  or  an  odd 
number  of  sides,  and  thtm  among  the 
Homostaura  we  hare  eren-sided  and 
odd-sided,  single  and  double  pyramids. 
In  those  Homostaura  with  an  even 
number  of  sides,  such  as  Mednss,  the 
radial  and  inter-radial  axes  hare  simi- 
lar poles;  but  in  the  series  with  an 
odd  number  of  sides,  like  most  Echi"" 
noderms,  each  of  the  transverse  axes  is 
half  radial  and  half  semi-radial  (fig.  6). 
Of  the  group  of  regiJar  double  ^jn-vio.A.-TontnotFuMlonTlow^, 
mids  the  twelve-sided  pollen-grain  of  as  example  of  StranxonU  ho- 
Passiflora  (fig.  4)  may  be  taken  as  an  mopoU.  Ground-form  a  regu- 
example,  having  the  ground-form  of  Ur  double  pytamld  of  .ix  .idea, 
the  hexagonal  system,  the  hexagonal  dodecahedron.  Of  the  equal 
even-sided  single  pyramids  (Heteropola  homostaura),  Alcyonium, 
Geryonia,  Aurelia  may  be  taken  as  eX' 
amples  of  the  ei^ht-sided,  six-sided,  and 
four-sided  pyramids,  while  those  with  an 
odd  number  of  sides  may  be  illustrated 
by  Ophiura  or  Primula  with  five  sides, 
and  the  flower  of  lily  or  Bush  with  three 
sides.       •     / 

In  the  highest  and  most  complicated 
group,  the  Meterostaura,  the  basal  poly- 
gon IS  no  longer  regular  but  amphithect 
{dn^$7IKT<n  s  double-edged).  Such  a 
polygon  has  an  even  number  of  sides,  and  p„.  6.-Starfl.h.  an  example- 
can  be  divided  mto  symmetrical  halves  of  Heteropola  homostaara. 
by  each  of  two  planes  intersecting  at  right  Ground-form  a  rasuUr  single 
angles  in  the  middle  point,and  thus  divid-  py««nid  of  live  Jdea. 
ing  the  whole  figure  into  four  congruent  polygons.  The  longer  of 
these  axes  may  m  termed  lateral,  the  shorter  the  equatorial  or  dorso- 
ventral ;  and  these  two  axes,  along  with  the  main  axes,'always  define 
the  thre^  dimensions  of  space.  Ctenoph'ores  (fig.  6)  furnish  examples 
of  eight-sided  amphithect  pyramids,  some  Madrepore  Corals  of  six- 
sided,  Crucifora,  some  Medusae,  and  Cestodes  <jf  four-sided  amphi- 
thect pyramids. 

^  In  tbese  forms  the  poles  of  the  dorso-vehtral  and  lateral  axes  arc 
similar,  and,  as  in  the  preceding  Monaxonia  and  Stauraxonia,  tho 
centre  of  the  body  is  defined  by  a  line ;  and  they  cjre  therefore  termed 
CmfrojcMiux,  while  the  Protaxonia,  which  are  defined  by  their  central 
point,  are  called  CefUrosligma,  There  are,  however,  other  forms, 
and  these  the  most  complicated,  in  which  the  poles  of  at  least  tho 
dorso- ventral  axife  are  umike,  and  in  which  the  body  is  thus  defined 
not  with  reference  to  a  line. but  to  a  median  plane,  and  those  have 
aooonttngly  received  the  name  of  Centropipeda.  Their  ground-form 
is  a  polygon  with  an  even  number  of  sides,  which  ean  only  be 
divided  into  two  synlmetrioal  halves  by  the  one  median  plane.  It 
can  be  obtained  by  halving  an  amphitnect  pyramid  of  aouble  the 
number  of  sides,  and  is  consequently,  termed  a  half  amphithect 
pyramid  (fig.  7).    The  whole  amphithect  pyramid  may  be  most  con- 


veniently obtaitied  by  the  reduplication  of  the  ground-form  as  if  in  a 
Of  half  amphithect  pyramids  there  are  again  two  /orms. 


Zygopleura  include  forms  bilaterally  symmetrical  in  the  strictest 
sense,  in  which  not  more  than  two  radial  planes,  and  thest  at  right 


Fig.  «.  Fig.  7. 

Fia  6.— Ctenophore  (Eocharls).  Grotmd-form  an  eight-sided  double  amphithect 

pyramid. 
Fio.  7.— Spatangus.    Oroond-form  a  flve-slde4  half  amj^theet  pyramid. 

angles  to  each  other,  are  present.  The  stereometric  ground-form 
is  a  half  rhombic  pyramid.  Haeckel  again  divides  these,  according 
to  the  number  of  antimeres,  ,into  Tdrapleura  and  DipUura, 

Promorphology  has  thus  shown  that  the  reigning  dogma  o^  the 
fundamental  dmerence  of  organic  and  mineral  fonhs  is  Mse,  and 
that  a  crystallography  of  organic  forms  is  possible, — the  form  of 
the  cell  or  the  cell-aggregate  differing  from  tho  crystal  merely  hj 
its  more  or  less  viscous  state  of  aggregation,  its  inherited  pecub- 
arit^es.  and  its  greater  adaptability  to  the  environment.  The 
classincation  into  hilaJUral  and  radiate  forms  which  usually  does 
duty  for  more  precise  proraorphological  conceptions  must  be  aban- 
doned as'hopelessly  confusing  essentially  diHerent  fomv,  or  at  least 
must  be  rigidly  restricted, — tho  term  radial  to  regular  and  double 
pyramids,  tho  term  bilateral  to  the  Centropipeda  if  not  indeed  to 
dipleural  forms.  Similarly,  the  topographical  and  relative  terms, 
anterior  and  posterior,  upper  and  unjler,  liorizontal  and  vertical, 
must  be  superseded  by  the  terms  abovo  applied  to  the  axes  and 
their  poles,  oral  and  aboral,  dorsal  and  ventral,  right  and  left, 

§  6.  Nature  of  Morjihological  C/m«/7«.— The  main  forms  of  organic 
structure  being  analysed  and  classified  and  their  stage  of  individu- 
ality being  ascertained,  tho  question  next  arises,  by  what  morpho- 
logical changes  have  they  arisen,  and  into  what  categories  ran  these 
modes  of  differentiation  be  grouped?  They  at  first  sight  seem 
innumerable,  yet  in  reality  are  lew.  Gdetho  somewhat  vaguely 
generalized  them  for  the  flower  as  ascending  and  descending  mcta. 
morphosis,  expansion  and  contraction  of  organs,  &c.  ;  but  the  first 
attempt  at  careful  enumeration  seems  to  be  that  of  Augusta  de  St- 
Hilaire,  who  recognized  defects  of  development,  adhercnccs,  excesses 
of  production  or  "dMoublements,"  metamorphosis  and  displace- 
ment of  organs.  Subsequent  authors  have  variously  treated  the 
subject ;  thus  Asa  Gray  enumerates  as  motlifications  of  the  flower — 
coalescence,  adnation,  irregularity,  abortion,  non -alternation  or 
anteposition,  multiplication,  enation,  unusual  development  of  the 
axis,  and  other  morphological  modifications  conncctou  with  fertili- 
zation. These  are  obviously  too  numerous,  as  may  best  bo  shown 
by  a  single  comparison  with  tho  view  of  an  animal  morphologist. 
Thus  Huxley,  in  discussing  tho  arrangement  of  tho  Vcrtebrata, 
recognizes  only  three'  processes  of  modification,  not  only  in  tho 
ancestral  evolution  of  the  Equido;,  but  in  tho  individual  dovclox>- 
mcut  of  anin\als  generally  ;  these  aro  "(1)  excess  of  dcvclopmeut 
of  some  parts  in  relation  to  others,  (2)  partial  or  complete  supprcs- 
sion  of  certain  parts,  (3)  coalescence  of  parts  originally  distinct." 
it  is  probable  that  this  ''threefold  law  of  evolution  "  may  include 
all  observed  cases  of  change,  even  in  tho  flower  ;  llius  Choriaia  and 
Pcloria  may  bo  regarded  as  peculiar  forms  of  excess,  while  displace- 
ment is  probably  in  all  cases  only  apparcnj^  and  reallv  due  to 
adhesion  or  coalescence  (see  Biology,  vol.  iii.  p.  681  sq.). 

9  7.  Katnro  of  Morpholorfieal  Corrctpondcwc  —  Cntegorioi  of 
Homology.— To  indicate  all  tho  steps  by  which  the  idea  of  mor- 
phological has  been  distinguished  from  that  of  physiol<^cal 
roscmblanco  would  bo  to  examine  tho  whole  history  of  morphology; 
it  must  sufRco  to  discuss  tho  terminology  of  tho  sulycct  which  has, 
as  ever,  served  not  only  as  an  index  but  as  an  engine  of  progresa. 
For  these  two  distinct  forms  of  resemblance  the  terms  homclogy 
and  analogy  gradually  became  specialized,  and  were,  finally  catab- 
fuhed  and^dlirly  defined  by  Owen  in  ""»-'V^^?/:j"l^;"^^i'? 
same  organ  in  different  animals  under  evorv  variety  of  form  and 
Suction  (..17..  fore-limbs  of  Draco  v^lans  .*«!  wings  of  Bird) ;  the 
second  as  a  pirt  or  organ  in  one  animal  which  has  thaaame  ftinction 


Compare  A.  de  Bt-Hllaire, Jlfon^otojU;   U»jr,  i/«a«c.I.  p.  17»  (l««)J 


Huxley,  /Yoe.  ZooL  SoeMy, ; 
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M  aaotber  psrt  or  organ  in  •  different  animal. («.flr.,  parachnte  of 
Praeo  and  wingi  of  Btrd).**  He  ftirther  dietlnguiahee  three  kinds 
of  homoloffy  :— 0)  special^  being  "  that  abore  defined,  namely,  the 
correepondenoe  of  a  part  or  organ  determined  by  its  relative  position 
and  oonnexions  with  a  part  or  organ  in  a 'different  animal,  the 
determination  of  which  homologr  indicates  that  such  animals  are 
constituted  on  a  common  type/'  ^-ff't  basilar  process  of  human 
oocipiUl  with  basi -occipital  of  fish;  (2)  geiuraly  that  "higher 
relation  in  which  a  part  or  series  of  parts  stands  to  the  fundamental 
or  general  type,  involving  a  knowledge  of  the  type  on  which  the 
group  in  question  is  constituted,"  eg.,  the  same  human  bone  and 
centrum  ofjhe  lost  cranial  vertobra ;  (8)  •cried  homology,  "repre- 
sentative or  repetitive  relation  in  the  segments  of  the  same  skeleton  '* 
J  demonstrated  when  general  and  special  homologies  have  been 
letermined) ;  thus  usually  the  basi-ocdpital  and  basi-sphenoid 
are  **  homotypea."  Theee  terms  were  henceforth  accepted  by 
nataralists;  but  the  criterion  of  analooy  and  homology  became 
for  Agassix  and  other  embrvolo^sts  developmental  as  well  as 
comparative,  reference  to  the  ideal  archetype  becoming  less 
and  less  frequent  Passing  over  the  discussions  of  Agassis  and 
Bronn,  of  wnich  the  latter  is  criticiied  and  jiartly  incorporated 
by  Haeckel,  we  find  the  last-namod  (1)  placing  serial  under  general 
homology ;  (2)  erecting  categories  of  homology  partially  corre- 
spondiiifp  to  those  of  individuality,— (a)  hontolypy  (of  antimeres), 
hence  distinct  from  that  of  Owen,  (b)  honuidyHamj/  (of  metameres), 
(e)  hotnonomff  (of  parts  arranged  on  transverse  axes) ;  (8)  defining 
special  homology  in  terms  of  identity^  of  embryonic  origin.  In 
1870  this  latter  point  was  more  fully  insisted  upon  by  Ray  Lan- 
kester,  who,  decom (losing  it  into  two  othera,  proposed  to  supersede 
the  term  homology  by  Aomoj/eny,  being  the  correspondence  of 
common  descent,  and  hotnoplasj/,^  denoting  any  superinduced 
correspondence  of  position  and  structure  in  ^rts  emDryonically 
distinct  Thus,  the  fore-lfmb  of  a  mammal  is  homogenous  with 
that  of  a  bird,  but  the  rigSt  and  left  ventricles  of  the  heart  in 
both  are  oulj iomopUutie,  these  having  arisen  independently  since 
the  divergence  of  both  eroups  from  a  uni-ventriculate  ancestor  in 
relation  to  similarity  of  phydological  needs.  Mivart  neift  pro- 
posed to  retain  homology  as  a  generic  term,  with  horaogeny  and 
homoplasy  as  two  species  under  it,  and  carried  the  analysis  into 
great  detail,  distinguishing  at  fint  twenty-five,  but  later  fifteen, 
kinds  of  correspondence : — (1)  parts  similar  in  function  only,  e.g., 
lees  of  Lizard  and  Lobster  ;  (2)  parts  similar  both  in  function  and 
relative  position,  wings  of  Bat  and  Bird  ;  (3)  parts  of  common 
descent,  lore-limb  of  Horse  and  Rhinoceros;  (4)  parts  of  similar 
embryonic  origin,  whatever  be  their  racial  genetic  relations,  e.g., 
occipttals  of  Panther  and  Perch  ;  (5)  parts  of  dissimilar  embryonic 
origin,  whatever  bo  their  racial  genetic  relations,  e.g.,  legs  of 
Diptcra;  (6,  7,  8..  9,  10)  laterally,  vertically,  serially,  antero- 
posteriorly,  and  radially  homologous  parts;  (11)  subordinate 
serial  homologues,  e.g.^  joints  of  antenna;  (12  and  13)  secondary 
and  tertiary  subonlinato  serial  homolo^cs ;  (14  and  15)  speciU 
and  general  homologies  (in  Owcu's  sense).  In  his  Kall-sehtodmme 
Haeckel  proposed  .to  term  homophyhj  the  tiiily  phvlogouetic 
homology  in  opposition  to  homoniorphj/,  to  which  ccnealogic  basis 
is  wanting ;  and  finally  Von  Jhcriug  has  published  a  repetition  of 
Lankester  s  view. 

In  this  discussion,  as  in  that  of  individuality,  it  is  evident  that 
MC  are  dealing  with  numerous  logical  cross-divisions  largely  corre- 
sponding, no  doubt,  to  the  complex  web  of  inter-relations  j>Ksen  ted - 
by  qature,  yet  remaining  in  need  of  discntinglemeiit,  Tnough  we 
must  set  aside  analogies  of  functional  activity,  the  resemblances 
ill  external  shape  or  geometric  ground-form  which  corresix>nd  to 
these,  e.g.,  Hydrozoa  and  Bryozoa,  Fishes  and  Cetaceans,  mimetic 
organisms,  are  nevertheless,  as  our  historic  survey  showeil,  the 
iiret  which  attract  attention  ;  and  these  homoplastic  or  hotnomor- 
phic  forms,  as  Haeckel  has  shown,  come  as  fairly  M'ithin  the  provlnco 
of  the  promoqthologist  as  do  isomorphic  crystals  within  that  of 
his  an-organological  colleague  the  cr^'stallographer.  Here,  too, 
would  bo  couaidorod  "radial,"  -"vertical,"  "lateral"  homology, 
'*  hoinotvpy  of  antimeres,"  and  all  questions  of  symmetry,  for  which 
Haeckel  '^nomenclature  of  ?u>maxoniaI,  homopolie,  kc.,  is  distinctly 
prcfumblo.  Entering  the  field  of  tectology  or  morphology  in  the 
oiilinaiy  sense,  wo  may  next  consider  whether  two  organisms  com- 
pared are  of  the  same  catcgorv  of  individuality — are  homoeaUgoric  ; 
and  under  this  sciiol  homology,  for  instance,  would  come  as  a 
minor  division,  tho  correspondence  between  the  units  or  parts  of 
units  of  a  linear  dyad-deme  or  triad.  From  a  third  point  of  view, 
tliat  of  the  ombryologist,  wo  trace  tho  development  of  each  multi- 
ccllnlar  organism  (1 )  from  the  embryonic  layera  and  systems  into 
which  tho  secondary  unit  (gastrula  or  plant  embiyo)  dilferentiates, 
(2)  from  a  unit-dcmo  or  unit  of  tho  inferior  order  or  ordera  of 
indiviiluality.  Tho  jiarts  and  units  thus  recognised  bv  ontogenetic 
research,  rospectivoly  or  successivsly  homodermU,  hcinotyatcmie, 
and  koinedemie,  may  then  conveniently  be  tenned  (indifferently 
save  for  considerations  of  priority)  either  "  specially  homologous, 
«*  homogenous,"  "  homophylic,"  or  "  homogenetic,"  in  the  language 
pf  phylogonetic  theory.    These  three  great  classes  of  morphological 


differentiate,  ii  that  expressed  in  the  cell  theory,  or  rather  in  that 
ovum  theory  which  underlies  it,  and  which  Agassis  therefore  not 
n^jnstly  repuded  as  "  the  greatest  discovery  in  the  natural  sciences 
of  modem  timesk  **^  . 

I  8.  BmUli  to  ronmomy.— The  advance  and  modification  of 
classifications  which  follow  eaoh  morphological  .advance  have  been 
pointed  ont  above,  and  taxonomy  thus  never  <|nite  reaches  a  level 
with  morphological  knowledge.  That  it  requires  much  reform  at 
present  is  obvious.  Although  the  dogma  of  the  constancy  of  species 
is  no  longer  maintained,  its  results  survive,  and  perhaps  a  migorit^ 
of  groups  have  still  to  be  remonosraphed  in  the  generalizing  spint 
with  wnich  Haeckel  has  treated  the  calcareous  Sponges,  or.  Car- 
penter, Parker,  and  Brady  the  Foraminifen.  The  union  of  the 
Protophyta  and  Protozoa  into  the  Protista  (a  generalisation  which 
research  is  constantly  corffirmin^)  involves  a  final  abandonment  of 
the  mediiBval  figment  of  three  km^jdoms  of  nature,  and  a  revival  of 
tho  Organisata  of 'linnens.  Physiological  prejudices,  too,  a/e  not 
completely  expelled ;  hence,  for. instance,  the  constant  attempts 
to  separate  Animalia  and  vegetabilia  by  physiological  character- 
istics, whicL  would  \A  irrelevant  even  if  in  themselves  valiA.  A 
strictly  morphological  standard  must  be  applied  to  the  construction 
of  classifications  and  the  nrnning  of  f;eneaIofpcal  trees ;  organisms 
are  "  higher  "  or  "  lower  ^  not  according  to  tneir  stage  of  evolution 
in  beauty  or  intelligence  but  (as  Huxley  has  most  clearly  pointed 
out  in  the  essay  referred  to  under  1 0)  to  the  deffree  of  morphological 
differentiation  by  excess,  suppression,  or  eoJescence  wnich  they 
exhibit  Thns  the  supreme  position  of  Msn  in  classification  must 
be  abandoned,  since  the  Primates  are  simply  one  of  the  less  special- 
ized, £.e.,  lower  orden  of  Mammals,  and  tno  ^lammals  themselves 
are  on  the  whole  distinctly  less  specialised  than  the  Birds,  or  per- 
haps even  some  of  the  higher  Reptiles.  The  morphological  import- 
ance of  the  ''*  VMetable  kingdom  '*  sinks  when  tested  by  such  a 
standard.  The  Cormophytee  are  all  nothing  more  than  an  axis 
>rith  appendages,  and  as  such  may  Curly  be  compared,  not  with 
the  entire  animal  assemblage,  but  merely  to  that  group  which  is 
homomorphic  (or  rather  isomorphic)  with  them  as  reducible  to 
axis  and  appendages  too.  Such  a  ^up  we  find  in  the  Hydrome- 
dusie, -which  we  can  easily  model  in  imagination  into  all  the  special- 
isations of  the  floral  world,  a  single  genus  like  Clava  or  Tubularia 
affording  a  startinc-point  for  countless  "natural  orders.** 

I  0.  Julation  <ff  Morphology  to  PAysioZo^.— Althou^^h  the  pure 
morphologLst^investigatoe  laws  of  structure  only,  and  nghtly  elimi- 
nates the  conceptions  of  life,  environment,  and  function,  yet  if  kept 
permanently  apart  from  physiological  considerations  his  laboun 
would  be  incomplete  and  his  results  inexplicable,  if  not  indeed 
almost  illusory.  For,  however  deeply  one  penetrates  through  super- 
ficial and  adaptive  charactera  to  an  apparently  permanent  ani 
fundamental  morphological  type,  this  is  itself  but  an  earlier  adapta- 
tion, showing  the  fading  traces  of  an  earlier  adaptation  still.  And, 
conversely,  "Jie  most  superficial  of  adaptive  characters,  if  trans- 
mitted to  numerous  vamng  descendants,  may  attain  high  morpho- 
logical importance.  The  morphological  aspect  of  an  organism  is 
merely  statical,  and,  like  that  of  an  eddy  or  a  vortex-ruig,  becomes 
only  truly  intelligible  when  viewed  in  its  dynamic  aspect;  and 
thus,  though  the  demonstration  of  the  structursl  nnity  of  the 
organic  wond  is  in  itself  a  great  result,  yet  the, desire  of'^a  deeper 
explanation  of  form  *as  determined  by  function  and  environment 
is  thereby  rendered  all  the  more  pressing.  An  example  may  be 
taken  from  botany.'>  Thui  Airy  beautifully  explains  the  pheno- 
mena of  phyllotaxis  as  adaptations  to  bud-life.  Or  again,  in  a 
common  flower,  say  the  Dead-nettle,  all  the  details  of  form  are  in- 
deed described  by' the  systematist  with  equal  qiinuteness  (a  pro- 
ceeding which,  except  in  so  far  as  serving  for  specific  identification, 
is  of  no  fmrthor  scientific  value),  but  rebbive  separate  interpretation 
from  the  two  distinct  standpoints  of  the  morpnologist  ana  physio- 
logist The  latter,  to  whom  form  is  impoiiant  merely  so  far  as 
explanatory  of  function,  shows  how  the  toqgh  persistent  calyx  is 
protective  against  various  dangers,  how  the  corolla  serves  to.  lure 
the  fertilixiag  bees,  which  find  in  its  lip  a  landing  stage  aiird  in 
each  lateral  process  a  hold-fast,  while  its  hood  at  once  protects  tho 
pollen  against  rain  and  determines  the  curvature  5f  the  stamens,—, 
this  curvature,  as  well  ss  their  didvnamous  arrangement,  median 
position,  and  linearly  arrancod  anther-lobes  being  all  adaptations 
through  the  medium  of  the  bee *s  hairy  back  to  meet  the  similarly 
placed  stigma  of  another  flower, — ana  so  on.  The  morphologist, 
on  the  other  hand,  analyses  the  calyx  into  its  five  constituent  sepals, 
reduces  the  corolla  to  a  regular  pentamerous  type,  ascertains  tire 
position  of  the  four  stamens,  and  asserts  the  loss  of  a  fifth  posterior 
one,  finds  the  ovary  to  be  primitively  two-celled,  and  Uius  reaches 
a  schematio  conception  of  a  not  archetypal  but  ancestral  form. 
This  ground-form  itself,  however,  stt|uests  a  new  train  of  conddera- 
tions  both  morphological  and  physiological  respecting  the  origin"  of 
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QuB  primeval  flower  &>m  •  tomewhat  fem>Itke  CiTptog^m,  ct^whioti 
the  mlUge-leavea,  the  envelopee  of  the  spore-bearing  leaves,  the 
micros  &tmL  macrosporangiosphoros  had  become  permanently  differ- 
entlhted  in  ascending  oraer ;  of  which  the  microspores,  doubtless 
thro(i^  the  intervention  of  a  spore-eating  insect,  had  come  to  ger- 
miq«i»  npon  the  macrosporangiam  instead  of  upon  the  ground ;  and 
in  which  this  variation  (evidently  advantageous,  since  making  fgrti- 
iixation  at  onc»more  certain  and  more  economical)  was  aided  to  per- 
petuate itself  by  the  contemporaneous  evolution  of  those  floral  colours 
which  are  nascent  even  among  the  Thallophy  tes.  And  thus  the  mor- 
pholorist,  though  excluding  tcleological  and  functional  considera- 
tions from  his  anatomical  researches,  has  yet  a  physiological  ideal, 
and  enters«x>ner  or  later  upon  a  new  series  of  inquiries — tnose  of  the 
intei€fependonce  of  structure  and  function.  Milne- Edwards's  law  of 
the  physiological  division  of  labour,  Dohm's  principle  of  functional 
change,  the  speculations  of  Claude  Bernard,  Spencer,  and  Haockel, 
experimental  inquiries  such  as  those  of  .Semper,  where  organisms 
are  subjected  to  special  modifications  of  their  environment,  and 
the  like,  are  all  contributions  to  this  newest  and  evolutionary 
department  of  morphology.  Such  ideas  are  eveh  applied  to  the 
study  of  cellular  morphology.   Thus,  Spencer  points  out  the  relation 


of  the  shapes  of  cells  to  their  environments ;  James  ingisnioiul^ 
explains  the  occurrence  of  cell-division  by  the  rapid  increaaa  of 
bulk  over  surface  which  the  growth  of  a  solid  involves,  and  the 
corresponding  increase  of  diRiculty  of  nutrition ;  and  tiio  writer 
has  attempt^  to  explain  the  forms  of  free  and  united  cells  as 
specializations  of  a  (protomyxoid)  cycle  in  which  variations  of  func- 
tional activibr  are  accompanied  by  the  assumption  of  corresponding 
forms,  the  whole  series  of  changes  depending  upon  the  properties 
of  protoplasm  under  the  variations  in  the  supply  of  energy  from 
the  environment  Raubor,  His,  and  others  have  even  attempted  to 
explain  embr^ological  phenomena  in  terms  of  the  simplest  cellular 
mechanics,  but  as  yet  such  speculations  are  somewhat  crude.*' 

§  10.  Ortcnlalion  and  Subainsions  of  Morphology.— 'th.e  positioa 
of  morphology  in  the  classification  of  the  sciences  and  the  proper 
mode  of  subdividin|;  it  cannot  be  discussed  within  these  umitSy 
although  the  latter  is  especially  the  subject  of  much  disagreemonL 
The  position  above  assumed,  that  of  including  under  morphology 
the  whole  statical  aspects  of  the  organic  world,  is  that  of  Haeckel, 
Spencer,  Huxley,  ana  most  recent  animal  morphologists ;  botanist* 
frei^uentl^,  however,  stiM  use  the  term  under  its  earlier  and  mors 
limited  significance.*  *^  OEw) 


MORRIS,  RoBEBT  (1Y34-1806),  American  Btatesman, 
was  born  at  Liverpool,  England,  on  20th  January  1734. 
At  the  age  of  thirteen  he  accompanied  his  father  to  America, 
and  after  serving  in  a  counting-house  at  Philadelphia 
he  became  in  1754  partner  in  the  business.  From  1776 
to  1778  lie  was  delegate  to  the  Continental  Congress,  and 
he  was  one  of  those  who  signed  the  Declaration  of  Inde- 
pendence. During  the  war  he  served  on  the  committee  of 
way»«iid  means,  and  freely  placed  his  immense  wealth  at 
the  disposal  of  his  country,  his  personal  credit  being  at 
one^  time  pledged  to  the  amount  of  11,400,000.  He  also 
in  it 80  estab^ed  the  Bank  of  North  America,  and  until 
1784  acted  as  superintendent  of  finance.  In  1786  he  be- 
came a  member  of  the  Pennsylvania  legisbture,  and  he  was 
due  of  the  convention  which  framed  the  Federal  constitu- 
tion in  1787.  From  1786  to  1795  he  was  United  States 
senator.  On  account  of  the  disastrous  result  of  some  of 
his  financial  speculations  Morris  passed  the  later  years  of 
his  life  in  a  debt  prison.  He  died  at  Philadelphia,  8th 
May  1806.  Robert  Morris  had  as  his  assistant-superin- 
tendent of  finance  Gouvemeur  Morris  (1752-1816),  with 
whom  he  engaged  also  in  several  mercantile  enterprises. 
Gouvemeur  Morris,  who  rose  to  somd  eminence  as  a  states- 
man and  orator,  was  more  fortunate  in  his  speculations 
than  his  colleague,  and  latterly  became  celebrated  for  the 
munificence  of  his  hospitality.  He  was  the  author  of  a 
series  of  essays  on  currency  and  finance,  which  are  included 
in  the  Xt/e,  Correspondtnce^  and  WriUnffs  of  Gouvemeur 
Mmrit,  3  vols.,  edited  by  Jared  Sparks,  1832. 

MORRIS-DANCE,  or  Morrice-dance,  a  performance 
for  a  long  time  associated  with  certain  festive  seasons  in 
England,  but  now  wholly  discontinued.  The  origin  of  the 
name  is  doubtful ;  and  whether  the  dance  was  indigenous 
to  England,  or  was  introduced  by  John  of  Qaunt  from 
Spain,  or  was  borrowed  from  the  French  or  Flemings, 
must  be  left  to  conjecture.  That,  as  the  oame  would 
seem  to  indicate,  it  was  a  dev^opment  of  the  morisoo^ 
dance  or  Spanish  fandango  is  not,  however,  invalidated 
by  the  fact  that  the  morisco  was  for  one  person  only,  for, 
although  latterly  the  morris-dance  was  represented  by 
-various  characters,  uniformity  in  this  respect  was  not* 
always  observed,  and  the  elements  of 'the  dance  may  have 
b^en  borrowed  from  the  morisco.  There  are  few  references 
to  it  earlier  than  the  reign  of  Henry  YII.,  but  it  would 
appear  that  in  the  reign  of  Henry  VIII.  it  was  an  almost 
essential  part  of  the  principal  village  festivities.  Although 
allusions  to  it  in  poems  are  very  frequent  in  the  16th  and 
17th  centuries,  nothing  more  than  fragmentary  descriptions 
have  been  handed  down  to  us,  so  tluit  an  accurate  know- 
ledge of  its  characteristic  features  at  even  any  particular 
period  ia  impossible.     In  earlier  times  it  was  usually 


danced  by  five  men  and  a  boy  dressed  in  a  girl's  habit, 
who  was  called'  Maid  Marian.  There  were  also  two 
musicians;  and,  at  least  sometimes,  one  of  the  dancers^ 
more  gaily  and  richly  dressed  than  the  others,  acted  as 
"  foreman  of  the  morris."  The  garmento  of  the  dancers 
were  ornamented  with  bells  tuned  to  different  notes  so  as  to 
sound  in  harmony.'  Robin  Hood,  Friar  Tuck,  and  Little 
John  were  characters'  extraneous  to  the  ori^^nal  dance^ 
and  were  introduced  when  it  came  to  be  associated  with 
the  May-games.  At  Betley,  in  Staffordshire,  there  is  a 
painted  window  of  the  time  of  Henry  "VTII.,  or  earlier, 
portraying  the  morris, — the  characters  including  Maid 
Marian,  Friar  Tuck,  the  hobby-horse,  the  piper,  the  taboarer, 
the  fool,  and  five  other  persons  apparently  represeiiting 
various  ranks  or  callings.  The  hobby-horse,  which,  latterly 
at  least,  was  one  of  the  principal  characters  of  the  dance, 
consisted  of  a  wooden  figure  attached  to  the  person  of  the 
actor,  who  was  covered  with  trappings  reaching  to  the 
ground,  so  as  to  conceal  his  feet.  The  morris-danoe  was 
abolished  along  with  the  May-games  and  other  festivities 
by  the  Puritans,  and,  although  revived  at  the  Restoration, 
the  pageant  gradually  degenerated  in  character  and  declined 
in  importance.  Maid  Marian  latterly  was  personated  by 
a  clown  who  was  called  Malkin.  Though  the  dance  is  now 
wholly  discontinued^  it  is  probable  that  some  of  the  original 
elemento  of  it  still  survive  in  a  oountry-dance  which,  under 
the  same  name,  is  still  popular  in  the  north  of  England. 

8*4  Douce,  "  Diasertations  on  the  Ancient  Morris  Danes,"  in  hia 
IUv9t>taHont  ofShakapMrt  (1889) ;  Strutt,  SporUandFiuUmm^the 
PtopisqfSngkmd ;  and  Brand,  J^opular  Antifuiita  (1849). 

MORRISON,  Robert  (1782-1834),  the  first  Protestant 
missionary-  to  China,  was  bom  of  Soottifih  paiente  at 
Morpeth^- Northumberland,  on  5th  Januaiy  1782.  After 
receiving  an  elementary  education  in  Newcastle^  he  was 
apprenticed  to  a  lastmaker,  but  his  spare  hours  were 
devoted-to  studies  connected  with  theology,  and  in  1803 
he  was  received  into  the  Independent  academy  at  Hoxton. 
In  the  following  year  he. offered  his  services  to  the  London 
Missionary  Society,  by  which,  after  he  had  attended  the 
mission  college  of  Ooeport  and  studied  Chinese  under  a 
native  teacher,  he  was  sent  to  Canton  in  1807.  He  was 
appointed  translator  to  the  East  India  Company's  factory 


1  See,  Biology,  vol.  iii.  p.  681  tq.  ;  Spenter,  PrineipleM  <tf  Biol. ; 
Eaeekel,  Osn.  Morph, ;  d  Berhard,  PKifuminOi  d,  L  vie  eommMna 
aux  an,  ti  aux  vig.  f  Benkper,  Animal  Li/*  (1880) ;  James,  JSdin. 
Med,. Journal,  1888 ;  Oeddes,  AoL  Anxeiger,  1883 ;  Bauber, Morpk, 
Jahrtr,,  vi.  ;  Haeckel,  Kaikaehwamme^  I  p.  481,  ke. 

*  See  Haeckel,  OM,  Morph,,  I  Introduction;  also-Contte,  PhO. 
Pot.,  liL  (1861-1864) ;  Spencer,  Prin.  qfBioL,  i. ;  GegenUifcr,  Comp. 
Anat,  ;  Asa  Gray,  Manual:  and  the  arUcki  Bioumt  ;  also  Gedde^ 
Jma  Z»Ue\r„  1888. 

*  See  Sir  Walter  SeotVs  Fair  Maid  qf  Ptrtk,  noU  on  a  dfearjpce* 
served  by  the  glover  inooxporation  of  Perth*      *  /->w  ^-^  r^l  r> 
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Ihere  in  1808,  and,  in  addition  to  Ida  official  datiea  oon- 

hected  with  this  post,  laboured  with  intense  application ' 

kt  a  Ckinete  Grammar  and  a  translation  of  the  New 

Testament^  both  of  which  were  published  in  1814c     In 

1817  he  published  A  View  of  C/Una  for  PkUologiad  Fur- 

poBCBy  and  his  translation  of  the  entire  Bible  was  completed 

in  the  following  year.  *  His  next  enterprise  was  the  estab- 

liahment  of  an  iUiglo-Chinese  college  at  Malacca  for  "  the 

recaprocal  cultivation  of  Chinese  and  European  literature," 

wbich  was  opened  in  1 820.    In  1 82 1  his  Chinue  Dietionarp 

was  'published  by  the  East  India  Company  at  an  expense 

of  J&15,Q00.    Leaving  China  at  .the  close  of  1823  he  spent 

two  years  in  England,  where  he  advocated  Chinese  missions 

before  large  and  enthusiastic  audiences,  and  was  elected  a 

Fellow  of  the  Royal  Society.     Returning,  to  China  in  1826 

he  set  himself  to  promoto  education  and  to  prepare  a 

Chinefle  commentary  on  the  Bible  and  other  Christian 

literature.     He  died  at  Canton  on  1st  August  1834.     His 

Memoirs,  compiled  by  his  widow,  were  oublished  in  1839 

(2  vols.  8vo,  London). 

MORRISTOWN,  a  city  of  the  United  States,  county 
seat  of  Morris  county,  New  Jersey,  lies  on  the  Whippany 
river,  81  miles  from  New  York  by  the  Morris  and  Essex 
division  of  the  Delaware,  Lackawanna,  and  Western  Rail- 
road. It  was  twice  the  headquarters  of  the  American 
army  during  the  War  of  Independence,  and  Washington's 
residence,  owned  by  the  Washington  Association,  assisted 
by  the  State,  is  a  half-mile  to  the  east.  On  Whatnong 
mountain,  3  miles  distant,  stands  the  Stato  insane  asylum, 
usually  called  Morristown  Asylum,  a  vast  granite  building 
1243  feet  long,  erected  in  1874-1875,  and  capable  of  ac- 
commodating 1000  patients.  The  population  in  1880 
was  5418. 

MORSE,  Samuel  Finley  Brekse  (1791-1872),  artist 
and  inventor,  was  born  at  the  foot  of  Breed's  Hill,  Charles- 
town,  Massachusetts,  on  27th  April  1791.  His  father  was 
the  Rev.  Jedediah  Morse,  D.D.,  the  author  of  Morse's 
Geography,  At  the  age  of  fourteen  Samuel  Morse  entered 
Yale  College ;  under  the  instruction  of  Professors  Day  and 
Silliman  he  received  the  first  impulse  towards  those  elec- 
trical studies  with  which  his  name  is. mainly  identified. 
In  1811  Morse,  whose  tastes  during  his  early  years  led 
him  more  strongly  towards  art  than  towards  science,  be- 
came the  pupil  of  Washington  Allston,  then  the  greatest  of 
American  artists,  and  accompanied  his  mastor  to  England, 
where  he  remained  four  years.  His  success  at  this  period 
was  considerable;  but  on  his  return  to  America  in  1815 
he  failed  to  obtain  commissions  for  historical  paintings, 
and  after  working  on  portraits  for  two  years  at  Charleston, 
S.C.,  he  removed  first  to  Washington  and  afterwards  to 
Albany,  finally  settling  in  New  York.  In  1825  he  laid 
the  foundations  of  the  National  Academy  of  Design,  and 
was  elected  its  first  president,  an  offico  which  he  filled 
until  1845.  The  year  1827  marks  the  revival  of  Morse*s 
interest  in  electricity.  It  was  at  that  time  that  he  learned 
from  Professor  J.  F.  Dana  of  Columbia  College  the  ele- 
mentary facts  of  electromagnetlsm.  As  yet,  however,  he 
was  devoted  to  his  art^  and  in  1829  he  again  went  to 
Europe  to  study  the  old  masters. 

The  year  of  his  return,  1832,  may  be  said  to  close  the 
period  of  his  artistic,  and  to  open  that  of  his  scientific  life. 
On  "board  the  packet-ship  "Sully,"  which  sailed  from 
Havre  1st  October  1832,  while  discussing  one  day  with 
his  fellow-passengers  the  properties  of  the  electromagnet, 
he  was  led  to  remark :  "  If  the  presence  of  electricity  can 
be  made  visible  in  any  part  of  the  circuit,  I  see  no  reason 
why  intelligence  may  not  be  transmitted, by  electricity." 
It  was  not  a  novel  proposition,  but  the  process  of  formu- 
lating it  started  in  his  mind  a  train  of  new  and  momentous 
ideas,    The  current  of  electricity,  he  knew^  would  pass 


instantaneonaly  any  distance  along  a  wire ;  and  if  it  were 
interrupted  a  spark  would  appear.  It  now  occurred 
to  him  that  the  spark  might  represent  a  part  of  speech, 
either  a  leHer  or  a  number;  the  absence  of  the  spark, 
another  part ;  and  the  duration  of  its  absence,  or  of  the 
spark  itself,  a  third,  so  that  an  alphabet. might  be  easily 
formed,  and  words  indicated.  In  a  few  days  he  had 
completed  rough  drafts  of  the  necessary  apparatus,  which 
he  displayed  to  his  fellow-passengersi^  During  the  twelve 
years  that  followed  Morse  was  engaged  in  a  punf ul  struggle 
to  perfect  his  invention  and  secure  for  it  a  proper  presented 
tion  to  the  public.  The  refusal  of  the  Government  to  com* 
mission  him  to  paint  one  of  the  great  historical  pictures  in 
the  rotunda  of  the  Capitol  seemed  to  destroy  all  his  old 
artistic  ambition.  I]\  poverty  he  pursued  his  new  enter- 
prise, making  his  own  models,  moulds,  and  castings,  deny- 
ing himself  the  common  necessaries  of  life  and  encountering 
embarrassments  and  delays  of  the  most  disheartening  kind. 
It  was  not  until  1836  that  he  completed  any  apparatus 
that  would  work,  his  original  idea  hc%ving  been  supple- 
mented by  his  discovery  in  1835  of  the  **' relay,"  by  means 
of  which  the  electric  current  might  be  reinforced  or  renewed 
where  it  became  weak  through  distance  from  its  source. 
Finally,  on  2d  September  1837,  the  instrument  was 
exhibited  to  a  few  friends  at  his  room  in  the  university 
building,  New  York,  where  a  circuit  of  1700  feet  of  copper 
wire  had  been  set  up,  with  such  satisfactory  results  as  to 
awaken  the  practical  interest  of  the  Messrs  Vail,  iron  and 
brass  workers  in  New  Jersey,  who  thenceforth  became  asso- 
ciated with  Morse  in  his  undertaking.  Morse's  petition 
for  a  patent  was  dated  28th  September  1837,  and  was 
soon  foUoAved  by  a  petition  to  Congress  for  an  appro- 
priation to  defray  the  expense  of  subjecting  the  telegraph 
to  actual  experiment  over  a  length  sufficient  to  establish 
its  feasibility  and  demonstrate  its  value.  The  committee 
on  commerce,  to  whom  the  petition  was  referred,  reported 
favourably.  Congress,  however,  adjourned  without  making 
the  appropriation,  and. meanwhile  Morse  sailed  for  Europe 
to  take  out  patents  there.  The  trip  was  not  a  success. 
In  England  his  application  was  refi^d,  on  the  alleged 
ground  that  his  invention  had  been  already  published; 
and,  while  he  obtained  a  patent  in  France,  it  was  subse- 
quently appropriated  by.  the  French  Government  without 
compensation  to  himself.  His  negotiations  also  with  Russia 
proved  futile,  and  after  a  year's  absence  he  returned  to 
New  York.  On  23d  February  1843  Congress  passed  the 
long-delayed  appropriation,  steps  were  at  once  taken  to 
construct  a  telegraph  from  Baltimore  to  Washington,  and 
on  the  24th  of  May  1844  it  was  used  for  the  first  time. 
Morse's  patents  were  already  secured  to  him  and  his  asso- 
ciates, and  companies  were  soon  formed  for  the  erection  of 
telegraph  lines  all  over  the  United  States.  In  the  year 
1847  Morse  was  compelled  to  defend  his  invention  in  the 
courts,  and  successfully  vindicated  his  claim  to  be  called 
the  original  inventor  of  the  electromagnetic  recording  tele- 
graph. Thenceforward  Morse's  life  was  spent  in  witnessing 
the  growth  of  his  enterprise  and  in  gathering  the  honours 
which  an  appreciative  public  bestowed  upon  him.  As 
years  went  by  he  received  from  the  various  foreign  Govern- 
ments their  highest  distinctions,  while  in  1858'  the  repre- 
sentatives of  Austria,  Belgium,  France,  the  Netherlands, 
Piedmont,  Russia,  the  Holy  See,  Sweden,  Tuscany,  and 
Turkey  appropriated  the  sum  of  400,000  francs  in  recog- 
nition of  the  use  of  his  instruments  in  those  countries.  In 
the  preparations  for  laying  the  first  Atlantic  cable  he  took 
an  active  part,  though  the  attempt  of  1B57,  in  which  he 
personally  engaged,  was  not  successful.     He  died  2d  April 

^  Finre  yean  later  the  captain  of  the  Abip  identified  under  oath 
Mone*8  completed  instrument  with  that  wbkh  tforH  had  explainedt 
on  board  th9  "9uny"  in  1838,  ^OOqIp 
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1872,  at  New  Tork,  where  his  statue  in  bronxe  now  stands 
in  the  Central  Park.  His  instrument  and  alphabet  are 
now  used  on  95  per  cent  of  the  telegraph  wires  of  the 
world.  (s.  I,  p.) 

h  MORSHANSK,  a  district  town  of  Russia,  situated  in 
the  government  of  Tamboff^  58  miles  (187  miles  by  rail) 
to  the  north  of  the  capital  of  the  province  on  the  Tsna 
river,  a  tributary  of  the  Oka,  and  on  the  railway  between 
Mbsoow  and  Orenburg.  The  village  Morsha  was  founded 
only  in  the  middle  of  the  17th  century,  and  received 
municipal  institutions  in  1 779 ;  but  a  hundred  years  ago  it 
was  already  a  wealthy  town,  owing  to  its  situation  in  a 
most  fertile  district.  Since  it  was  brought  into  railway 
communication  with  Riazhsk  (on  the  railway  between 
M^lBow  and  Riazan)  it  has  acquired  still  more  importance, 
and  has.  become  the  chief  centre  for  trade  in  wheat  raised 
in  the  governments  of  TambofE^  Penza,  Sarato£^  and  in  the 
eastern  districts  of  the  government  of  Riazan.  Merchants 
from  Moscow,  Taroslav,  Vladimir,  St  Petersburg,  and  the 
Baltic  ports  come  to  Morshansk  to  make  large  purchases 
of  grain,  flour,  hemp-seed,  tallow,  and  potash.  These  are 
sent^  either  to  the  Shilovskaya  loading-place,  or  by  rail  to 
Moscow.  There  are  in  Morshansk  sevesal  steam  flour- 
mills,  distilleries,  and'  large -store-houses  for  grain ;  the 
town,  though  built  of  wood,  is  cleaner  than  most  of  the 
towns  of  the  black-earth  region.  Morshansk  has  also  some 
importance  for  the  import  of  manufactured  ware  brought 
from  the  north  and  sent  thence  to  the  villages  of  the  neigh- 
bouring districts.  Population,  20,000. 
.  MORTALITY  TABLES.  See  JxsxnuLXCS,  voL  ziiL  p. 
169  «gr. 

MORTGAGE.  The  general  object  of  mortgage  is  to 
secure  a  money  debt  by  making  it  a  charge  on  land,  so  that, 
if  the  debt  be  not  paid  by  a  time  agreed  upon  between  the 
parties,  the  creditor  may  sell  the  land  and  pay  himself 
out  of  the  proceeds.  In  English  law  this  is  done  by  a 
conveyance  of  the  land  in  absolute  terms  to  the  creditor, 
subject  only  lo  its  being  defeated  if  the  tdebt  should  be 
paid  at  the  time  fixed — an  arrangement  to  which  the  law 
has  attached  peculiar  incidents  designed  to  carry  out  its 
real  object.  An  absolute  conveyance,  however,  ia  by  no 
means  essential  to  the  purposes  of  mortgage. 

The  history  of  mortgage  transactions  in  Roman  law 
shows  three  well-marked  stages.  In  the  beginning,  the 
estate  was  conveyed  absolutely  to  the  creditor,  who  made 
a  covenant  (fiducia)  to  reconvey  it  when  the  debt  should 
be  paid.  All  the  interest^  however,  in  the  meantime  passed 
from  the  debtor  to  the  creditor,  and  should  the  latter 
refuse  to  recouvey  there  was  no  remedy  to  the  original 
owiier .  except  a  personal  action.  In  tiie  second  stage 
(that  ol  p^nitf)  the  property  did  not  pass  to  the  creditor ; 
he  merely  received  possession  of  the  thmg  pledged,  together 
with  certain  rights  of  sale,  ice,  in  the  event  of  pimnent  not 
being  made  at  the  .time  appointed.  Lastly,  without  partt 
ingwith  the  possession  even  of  the  pledge  the  debtor 
eould  create  a  lien  or  charge  (hypotheca)  over  it  in  favour 
of  the .  creditor,  who  acquired  thereby  a  right  on  failure 
of  payment  to  follow  the  thing  by  real  action  against  the 
possessor,  wh'osoaver  he  might  be,  and  to  repay  himself 
from  the  proceeds  of  his  sale. 

The  mortgage  of  English  law  is  the  result  of  two  dis- 
tinct influences.  Its  origin  and  form  belong  to  the  common 
law;  the  restrictions  by  which  it  is  made  to  serve  the 
purpose  of  a  security  only,' .and  nothing  more,  belong  to  the 
courts  of  equity.  In  the  eye  of  the  common  law  the 
mortgagee  was  the  owner  of  the  estate  conveyed  in  the 
mortgage;  in  equity  the  mortgager  remains  the  real  owner, 
and  the  mortgagee  ii  merely  an  encumbrancer.  A,  the 
owner  of  land  in  freehold,  conveys  to  B  and  his  heirs,  with 
A  provuo  thaiLoa>  repayment  of  money  lent  by  B  to  A,  on 


a  future  day,  with  interest  until  payment,  B  or  his  H&d 
will  reconvey  the  estate  to  A -and  his  heirs,  and  that^  until 
default  be  made  in  payment,  A  and  his  heirs  may  hold 
without  interruption  from  B  and  his  heirs.  Tliis  is  a 
common  mortgage  of  land,  and  at  law,  after  fidlare  of 
payment,  the  land  belonged  absolutely  to  the  mortgagee^ 
while  in  the  meantime,  before  payment,  the  legal  estate 
was  considered  to  be  vested  in  him,  subject  only  to  being 
defeated  by  payment  at  the  proper  time.  The  Court  of 
Chancery  first  interfered  in  the  reign  of  James  I.  to  decree 
a  redemption  after  forfeiture,  and  a  case  in  the  reign  ol 
Charles  I.  decides  that  payment  after  forfeiture  has  the 
same  effect  as  payment  before.  The  right  of  the  mort- 
gager to  redeem  his  estate  after  it  has  been  forfeited, 
according  to  the  terms  of  the  deed,  is  called  his.  equity  of 
redemption.  No  agreement  between  the  parties  was  suffered 
to  oust  the  jurisdiction  of  the  court,  or  to  deprive  the 
debtor  of  his  equity  of  redemption.  And  this  equity,  at 
first  regarded  as  a  mere  right  of  the  debtor,  became 
established  in  course  of  time  as  an  estate  in  land  which 
descended  to  the  heirs  of  the  mortgager.  On  the  other 
hand,  the  interest  of  the  mortgagee  is  part  of  his  personal 
estate,  and  passes  to  his  executor  and  not  to  his  heir.  In 
spite  of  the  terms  of  the  mortgage,  the  owner  of  the  land 
is  still  the  owner,  and  the  mortgage,e  is  a  creditor  for  the 
money  he  advanced  and  the  interest  thereon.  It  may  be 
a  question  whether  a  given  deed  is  a  conveyance  or  a 
mortgage,  and  the  courts  in  deciding,  will  look  at  all  the 
circumstances  of  the  case,  and  will  treat  it  as  a  mortgage 
when  it  was  the  real  intention  of  the  parties  that  it  should 
operate  as  a  security  only.  Thus,  if  the  price  was  grossly 
inadequate,  if  the  purchajser  was  not  let  into  immediate  pos- 
session, if  he  accounted  for  the  rents  to  the  grantor,  retaining 
an  amount  equivalent  to  interest^  if  the  expense  of  the 
deed  was  borne  by  the  grantor,  there  would  be  reason  to 
believe  that  the  conveyance  was  only  meant  to  be  a  mort- 
gage. And  "once  a  mortgage,  always  a  mortgage;"  no 
subsequent  agreements  can  change  its  character. 

A  mortgagee  may,  however,  on  default  of  pajrment  file 
a  bill  of  foreclosure  requiring  the  mortgager  to  pay  the 
amount  of  the  debt  with  interests  or  costs  by  an  appointed 
day,  or  submit  to  be  deprived  of  his  equity  of  redemption. 
The  effect  of  failure  to  pay  by  the  time  appointed  would 
be  to  make  the  mortgagee  absolute  owner  of  the  estate ; 
but  the  court  in  any  foreclosure  suit  may,  at  the  request 
of  either  side,  order  a  sale  instead  of  a  foreclosure.  And 
a  power  of  sale  is  now  implied  as  one  of  the  iacidenta  of 
the  mortgage,  unless  forbidden  or  varied  by  express  des- 
tination. •  The  mortgagee  is  entitled  to  retain  out  of  the 
proceeds  of  the  sale  the  amount  of  his  principal,  interest, 
and  costs,  the  surplus  belonging  to  the  mortgager.  A 
mortgager  cannot  require  the  creditor  to  receive  payment 
before  the  time  appointed  in  the  deed ;  and,  on  default  of 
payment  at  the  appointed  time,  he  must  give  the  creditor 
six  months'  notice  of  his  intention  to  pay  off  the  mortgage, 
so  that  the  creditor  may  have  time  "to  look  out  for  a 
fresh  security  for  his  money." 

When  the  same  land  is  successively  mortgaged  to  different 
persons,  their  rights  take  priority  according  to  their  chrono- 
logical order.  But  the  operation  of  equitable  doctrines 
in  the  formation  of  the  law  of  mortgage  leads  to  an  im- 
portant modification  of  this  rule.  Of  the  successive  mort- 
gagees, the  -first  only  takes  the  legal  estate,  and  this, 
according  to  the  maxim  of  the  Court  of  Chancery,  will 
turn  the  scale  when  there  is  an  equality  of  equitable  rights 
between  two  contracting  parties.  Thus,  if  the  third  mort- 
gagee had  no  notice  at  the  time  of  makmg  his  advance  of 
Uie  existence  of  the  second  mortgagee,  the  equities  of  the 
two  claimants  ar»  supposed  to  be  equal,  and  if  nothing 
elae  intervened  priority  of  time  woul4  decide  th«  ovte  ol 

Digitized  ^j ^^^^^ 


M  0  R  — M  0  S 


849 


tbeir  rights.  "Bnt  3  the  third  mortgagee  gets  an  assign- 
ment of  the  first  mortgage,  he  can  tack  his  Uiird  mortgage 
to  the  first,  and  so  postpone  the  second  mortgagee.  And 
if  the  first  mortgagee  himself  makes  an  additional  advance 
after  the  date  of  the  second  mortgage,  hut  without  notice 
of  it,  his  whole  deht  will,  take  precedence  of  the  second 
mortgagee.  A  similar  result  of  equitable  rules  is  seen  in 
the  consolidation  of  securities.  Two  separate  estates, 
mortgaged  at  different  times  and  for  different  sums  of 
money  by  the  same  mortgager  to  the  same  mortgagee,  are 
regarded  as  consolidated,  so  that  the  whole  of  the  land 
becomes  security  for  the  whole  of  the  money,  and  the 
owner  cannot  redeem  either  mortgage  without  redeeming 
the  other.  So  that,  as  Mr  Justice  Williams  reasons,  no 
person  can  safely  lend  money  on  a  second  mortgage,  for, 
in  addition  to  the  risk  of  a  tlurd  mortgagee  t€ukin^^  there 
is  the  danger  that,  if  the  mortgager  should  have  mortgaged 
another  estate  for  more  than  its  value,  the  holder  of  the 
deficient  security  may  buy  in  the  first  mortgage,  consoli- 
date it  with  his  own,  and  exclude  the  second  mortgagee. 

An  e^%tilahU  mortgage  is  constituted  simply  by  the 
deposit  of  title-deeds  in  security  for  money  advanced. 
The  enactment  of  the  Statute  of  Frauds  that  no  action  shall 
be  brought  on  "  any  contract  or  sale  of  lands,"  ice,  or  any 
interests  in  or  concerning  them. unless  the  agreement  be 
in  writing  and  signed  by  the  party  to  be  charged,  has  been 
cited  as  incompatible  with  the  recognition  of  equitable 
mortgages,  but  it  is  argued  by  Lord  Abinger  that  the  Act 
was  never  meant  to  affect  such  a  transaction.  The  deeds 
which  are  the  evidence  of  title  could  not  be  recovered  in 
an  action  at  law,  and,  'if  they  were  claimed  in  equity,  the 
court  would  require  the  claimant  to  do  equity  by  repaying 
the  money  borrowed  on  the  deposit.  Any  subsequent 
legal  mortgagee,  having  .notice  of  the  deposit,  will  be  post- 
poned tO'  the  equitable  mortgagee,  and  when  the  legal 
mortgagee  has  not  inquired  as  to  the  title-deeds  the  court 
will  impute  to  him  such  knowledge  as  he  would  have 
acquired  if  he  had  made  inquiry. 

As  to  mortgages  of  personal  property  see  Pledob. 

UniUd  States.— In  tlie  United  States  there  is  great  diversity  in 
the  extent  to  which  eqnitablo  principles  have  been  formally  substi- 
tuted for  the  rules  of  the  common  law  in  dealing  .vith  mortgages. 
Washburn  (Latso/JUal  Property,  vol.  iL)  arranges  the  States  into 
thrco  "pretty  well-defined  classes."  In  the  firsi,  ^hl»  mortgage 
deed  is  held  to  create  a  seizin  of  apd  an  estate  in  the  prei  liaes,  with 
all  its  common  law  incidents,  to  be  enforced  if  need  be  by  eject- 
ment In  the  second,  the  mortgacree's  rights  are  limited  to  snch 
as  the  rules  of  equity  prescribe,  ana  may  not  be  enforced  by  a  suit 
at  law.  In  the  third,  the  mortgagee's  interest  is  not  deemed  an 
estate  at  all,  but  is  here  only  t^be  enforced  by  the  sale  of  the  pre- 
mises as  a  means  of  paying  the  debt  In  the  first  class  come 
Massachusetts,  Msine,  Connecticut,  New  Hampshire,  Rhode  Island, 
Vermont,  Indiana,  Missouri,  North  Carolina,  Mississippi,  Minnesota ; 
in  the  second,  Iowa,  Illino^,  Pennsylvania,  Kentucky,  Ohio, 
Wisconsin,  and  Texas ;  in  the  third,  California,  Georgia,  and  New 
York,  to  which  may  be  added  Oregon.  (E.  R.) 

MORTIFICATION,  a  term  used  in  surgery  signifying 
a  local  death.  Any  cause  which  interferes  with  the  blood- 
supply  of  a  portion  of  the  body  vill,  if  sufficiently  pro- 
longed or  sufficiently  severe,  give  rise  to  mortification.  In 
some  cases  the  death  may  be  preceded  by  inH  immation ; 
in  others,  as  in  old  people  with  diseased  vessels,  the  part 
may  die  in- consequence  simply  of  insufficient  blood-supply 
without  any  previous  inflammation.  The  part  is  said  to 
mortify  ;  the  process  ia  termed  gangrene ;  the  dead  part  is 
called  a  slough.  A  severe  injury  may  end  in  mortifica- 
tion. Extreme  heat  as  in  severe  bums,  or  extreme  cold 
as  in  frost-bite,  may  give  rise  to  the  condition.  Those 
parts  of  the  body  farthest  from  the  centre  of  the  circula- 
tion are  most  liable  to  mortification.  Frost-bite,  for  ex- 
ample, may  attack  the  toes  or  fingers  as  well  as  those 
parts  which  are  most  exposed  to  the  .cold,  more  particu- 
larly the  point  of  the  nose  or  the  ears.    The  part  afected  I 


becomes  pale,  bkxnilefls,  cold,  and  insensible.  The  great 
point  to  attend' to  ia  to  restore  the  circulation  gradiudly, 
using  gentle  friction.  If  the*  person  ia  brought  before  a 
fire,  or  if  any  hot  applications  are  used,  then  a  rapid,  re-' 
action  may  issue  in  a  severe  inflammation,  which  may  be 
followed,  by  mortification.  Chilblain  is  a  mild  form  of 
frost-bite  occurring  in  young  people  with  sluggish  circula- 
tions, very  often  caused  by  sitting  down  before  a  strong 
fire  with  cold  feet;  any  one  suffering  from  cold'  teat  or 
hands  should  take  plenty  of  exercise,  and  if  after  a  return 
from  a  sharp  walk  the  feet  remain  cold  the  heat  *hould  be 
restored  by  rubbing  with  a  rough  towel 

MORTMAIN,  Statutes  of.  The  object  and  effect  of 
these  enactments  are  treated  in  the  articles  Chakity  and 
Corporation  (q.v,).  The  following  is  a  list  of  the  Mort- 
main Acts : — 

9  Henry  III.  c.  36  (Magna  Charta) ;  7  Edward  L'st.  2,  e.  1 
(De  Religiosis) ;  13  Edward  I.  c.  82 ;  IS  Edward  I.  c  41 ;  1»  Ed- 
ward I.  St  1,  c.  3 ;  27  Edward  I.  st  2;  Si  Edward  I.  st  8;  18 
Edward  III.  st  8,  c.  8  ;  15  Richard  JI.  c  6  ;  21  Henry  VJII.  c.  6, 
s.  5  ;  28  Henry  VIIL  c.  10 ;  1  and  2  Philip  and  llary,  c  8,  s.  51 ; 
35  Elizabeth,  c.  '4  ;  21  James  L  c.  1 ;  18  and  14  Charles  IL  c.  6, 
s.  10  ;  29  Chsrles  II.  e.  8  ;  7  and  8  William  III.  c.  87;  9  George  II. 
0.  36 ;  43  George  III.  c.  108 ;  9  George  lY.  c.  85 ;  ;.nd  2  and  8 
WilUam  IV.  c.  115. 

MORTON,  Jambs  Douglas,  fourth  earl  of  (1530-1581), 
regent  of  Scotland,  second  son  of  Sir  George  Douglas  of 
Pittendriech,  was  bom  at  Dalkeith  in  f530.  Having 
married  Elizabeth,  daughtejr  of  the  third  earl  of  Morton, 
he  through  her  succeeded  in  1553  to  the  title  and  estates 
of  his  father-in-law.  After  the  return  of  Queen  Mary  in 
1561  he  was  chosen  a  privy  councillor,  and  in  1563  he 
became  lord  hign  chancellor.  Though  his  sympathies  were 
Protestant^  he  took  no  part  in  the  combination  of  Protestant 
barons  in  1565,  but  he  headed  the  armed  force  of  150  men 
who  took  possession  of  Holyrood  Palace  to  effect  the  assas- 
sination of  Kizzio,  and  it  was  to  his  house  that  the  leading 
conspirators  adjourned  while  a  messenger  was  sent  to  obtain 
Mary's  signature  to  the  **  bond  of  security.^  '  The  queen, 
before  complying  with  the  request,  escaped  to  Dunbar, 
and  on  her  return  to  Edinburgh  with  an  escort  of  2000 
men  Morton  and  the  other  leaders  fled  to  England.  After 
her  marriage  with  Bothwell,  Morton  returned,  and  with 
600  men  appeared  before  Dorthwick  Castle,  where  the 
queen,  in  dread  of  a  rising,  had  taken  refuge.  He  was 
present  at  the  remarkable  conference  at  Carberry  Hill, 
and  he  also  took  an  active  part  in  obtaining  the  consent 
of  the  queen  at  Lochleven  to  an  abdication.  Thereupon 
he  was  reappointed  lord  high  chancellor,  and  also  succeeded 
Bothwell  as  lord  high  admiral  On  the  death  of  the  earl 
of  Mar  he  became  regent  (October  1572).*  Through  his 
persistence  in  recovering  the  crown  jewels  from  the  countess 
of  Argyll,  ^idow  of  the  earl  of  Moray,  Morton  awakened 
the  bitter  animosity  of  Argyll  and  Atliole,  who  persuaded 
the  young  king  James  VI.  to  assume  the  government. 
Morton  deemed  it  prudent  to  resign,  and  for  a  time  retired 
to  Lochleven,  but  shortly  afterwards,  with  the  assistance 
of  his  nephe\7,  the  earl  of  Mar,  ho  obtained  possession  of 
Stirling  Castle,  where  the  king  was  residing,  and  thus  for 
a  time  recovered  his  old  influence.  Suddenly,  however, 
he  was  accused  by  James  Stewart,  earl  of  Arran,  of  having 
taken  part  in  the  murder  of  Darnley,  the  father  of  the 
king,  and  being  tried  by  a  jury  of  sixteen  peers,  most  of 
whom  were  his  enemies,  was  condemned  to  death  and  be- 
headed on  2d  June  1  j81. 

MOUVEAU.     See  Guyton  ds  Morvzau. 

IkiOSAIC  (late  Greek  ^^oxrtv,  from  ^^^,  a  sn&all 
stone ;  also  /Aourcfov,  ».e.,  refined,  delicate  work ;  hence  the 
Latin  opua  musivum)  is  the  fitting  together  of  many, 
generally  small,  pieces  of  marble,  opaque  glass,  coloured 
clays,  or  other  substances,  so  as  to  form  a  pattern :  tbsu 
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design  may  be  of  vanons  degrees  of  elaboration,  from  the 
simplest,  almost  monochromatic,  geometrical  pattern  to 
the  most  elaborate  picture,  ^th  figure^ubjects  represented 
in  colours  of  countless  gradations. 

Tbe  earliest  existing  specimens  of  mosaic  belong  to  one 
of  the  less  important  branches  of  the  art  —  namely,  the 
ornamentation  on  a  small  scale  of  jewellery,  ivory  thrones, 
and  other  furniture,  or  mora  rarely  of  some  elaborate  archi- 
tectural omament  Most  of  this  earliest  sort  of  mosaic 
resembles  in  execution  what  are  called  doUonnke  enamels. 
In  the  Louvre  and  in  the  Bntiah  Museum  are  preserved 
some  very  beautiful  ivory  carvings  in  low  relief,  some  from 
Nineveh  and  others  from  Egypt,  in  which  figures  of  deities, 
ornaments  formed  oi  the  lotus  and  papyrus  plants,  and 
royal  cartouches  are  enriched  by  small  pieces  of  glass  or 
lapis-lazuli  and  other  gem-like  stones,  which  are  let  into 
holes  made  in  the  ivory.  Each  minute  piece  is  separated 
from  the  next  by  a  thin  wall  or  cloiscn  of  ivory,  about  as 
thick  a?  cardboard,  which  thus  forms  a  white  outline,  and 
ccts  off  the  brilliance  of  the  coloured  stones.  The  favourite 
pattern  in  thi*  sort  of  work  for  decorating  the  larger  sur- 
faces appears  to  have  been  suggested  by  the  feathers  on  a 
bird's  wing.     See  Ivory,  vol  xiii.  pi.  vii.  fig.  3. 

Recent  excavations  at  Tel  al-Y&hudiya  in  Lower  Egypt 
have  brought  to  light  some  mosaics  on  a  larger  scale,  but 
treated  in  the  came  way.  These  are  caps  of  columns,  wall 
tiles,  and  other  objects,  either  of  white  limestone  or  earthen- 
ware, in  which  designs,  chiefly  some  forms  of  the  papyrus, 
are  formed  by  brilliantly-coloured  bits  of  glass  or  enamelled 
earthenware,  let  into  a  sinking  in  the  tile  or  column. 
This  form  of  mosaic  was  employed  by  the  Greeks :  the 
Erechtheum  at  Athens,  built  in  tho  middle  of  the  5th 
eentury  b.c.,  had  tho  bases  of  somo  of  its  white  marble 
columns  ornamented  with  a  plait -li!:e  design,  in  which 
pieces  of  rolrurcd  glass  were  inserted  to  emphasize  the 
main  lines  of  tho  pattern. 

Another,  quite  different  sort  of  mosaic  was  known  to 
the  Egyptians  of  the  Ptolemaic  and  Roman  periods.  This 
is  ma4e  entirely  of  glass,  and  is  extremely  minute  The 
finest  known  specimen  is  in  the  British  Museum :  it  iS  a 
small  tablet  about  three-eighths  of  an  inch  square,  apparently 
the  bezel  of  a  ring,  on  which  is  represented  the  sacred 
hawk,— every  feather  on  the  bird's  wing  being  produced 
with  a  great  number  of  colours  and  tints,  each  quite  dis- 
tinct^ and  so  minute  that  a  strong  magnifying  glass  is 
required  to  distinguish  its  details. 

The  way  in  which  this  wonderful  little  mosaic  was  pro- 
duced is  extremely  ingenious.  Numbers  of  long  sticks  o^ 
various-coloured  glass  were  arranged  in  such  a  way  that 
their  ends  produced  the  figure  of  the  hawk ;  other  sticks 
of  blue  glass  were  placed  all  round  so  as  to  form  the 
ground.  The  whole  bundle  of  sticks  of  glass  when  looked 
at  endwise  now  presented  the  figure  of  the  hawk  with  a 
blue  background,  immensely  larger  than  it  afterwards  be- 
came. The  bimdle  was  then  heated  till  the  sticks  melted 
together,  and  the  whole  thick  rod,  softened  by  fire,  was 
then  drawn  out  to  a  greatly-diminished  thickness.  In 
this  process  the  relative  positions  of  the  sticks  of  coloured 
glass  forming  the  design  were  not  altered.  A  slice  of  the 
rod  was  then  cut  offj  and  its  faces  polished, — the  design, 
much  reduced  in  size,  of  course  being  equally  visible  at 
both  sides  of  the  slice ;  and  thus  the  microscopic  minute- 
ness of  the  mosaic  was  produced,  with  astonishing  delicacy 
and  refinement ;  many  slices,  each  showing  the  same 
mosaic,  could  be  cut  from  the  same  rod. 

The  more  important  use  of  mosaic  has  been  on  a  large 
scale  either  for  pavements  or  for  walla  and  vaulted  ceil- 
ings. Mosaic  for  these  purposes  has  by  many  writers,  both 
ancient  and  modem,  been  divided  on  various  systems  into 
classes;  perhaps  the  simplest  classification  is  thefollowing: — 


L  For  PavemenUi^ia)  Tmelated,  in  which  the  dedgn 
is  formed  of  small  cubes,  generally  of  marble,  more  nunely 
of  glass  or  clay,  (6)  SeOUe^  formed  of  larger  pieces  dE 
marble,  shaped  and  cut  so  as  to  fit  aoourately  one  with 
another.  IL  For  Walk  and  Vavlts: — Fictile  or  venmicu^ 
laUd ;  pieces  of  opaque  glass,  in  small  cubes,  arranged  so 
as  to  form  complicated  pictures. 

This  classification  is  not  altogether  satisfactory,  more 
than  one  method  often  bemg  employed  in  the  same  mosaic; 
as,  e,g,^  in  the  "  opus  Alexandrinum  "  of  medieval  writers^ 
which  is  often  partly  tesselated  and  partly  sectile. 

Until  Roman  times  we  know  but  little  of  these  kinds  of 
mosaic.  There  is  some  evidence  (in.  Pliny  and  other 
writers)  to.  show  that  elaborate  mosaic  pavements,  a,i^o- 
orpnyrov  or  ki6o\6yrifia^  were  made  by  the  Greeks  in  the 
4th  century  bc,  or  even  earlier;  but  most  of  the  nu- 
merous fine  specimens  of  tesselated  work  still  existing  in 
Greece,-  such  as  those  at  Sparta  and  Athens,  must  be  re- 
ferred to  the  time  of  the  Roman  occupation.  The  best 
examples  of  Hellenic  mosaic  are  some  pavements  dis- 
covered during  the  recent  excavations  at  Olympia  (see 
fig.  1  and  Aiugrahungen  tu  Olympia^  1877-82). 

Among  the  Romans  the  use  of  mosaic,  both  of  marble 
and  opaque  glass,  was  very  extensive.  According  to 
Pliny,  (H.N.y  xxxvL  25),  they  derived  this  art  from  the 
Greeks,  but  not  until  the  time  of  the  Third  Punic  War,  146 
B.C.,  while  glass  mosaics  for  walls,  "vitreas  parietes," 
were  a  recent  invention  in  his  time.  Many  of  these  have 
been  found  at  Pompeii;  most  commonly  they  are  used  to 
decorato  niches  for  fountains  or  statuettes.  Judging  from 
the  description  given  by  Yitruvius  (viL  1),  and  an  examina- 
tion of  numerous  specimens  of  Roman  tesselated  mosaics, 


Fio.  1.— Crock  PaTement  from  the  Temple  of  Zcuc  at  Oljnpia. 

the  process  of  manufacture  was  the  following.  The  earth 
was  first  carefully  rammed  down  to  a  firm  and  even  surface ; 
on  this  was  laid  a  thick  bed  of  stones,  dry  rubbish,  and  lime, 
called  "  rudus,*'  from  6  to  9  inches  deep,  and  above  this 
another  layer,  4  to  6  inches  thick,  called  "  nucleu^''  of  one 
part  of  lime  to  three  of  pounded  brick,  mixed  with  water ; 
on  this,  while  still  soft,  the  pattern  could  be  sketched  out 
with  a  wooden  or  metal  point,  and  the  tessera)  or  small  bits 
of  marble  stuck  into  it,  with  their  smoothest  side  upper- 
most. Lime,  pounded  white  marble,  and  water  were  Uien 
mixed  to  the  consistency  of  crean^  forming  a  very  hard- 
setting  cement,  called  "  marmoratum."  This  cement,  while 
fluid,  was  poured  over  the  marble  surface,  and  well  bnabed 
into  all  the  interstices  between  the  teaserts.    When  the 
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concrete  and  cement  were  both  seti  the  surface  of  the  paver 
ment  was  mbbod  down  and  polished.  This  kind  of  mosaic 
was  largely  used  for  floors  of  hypocansts ;  the  concrete  bed 
was  then  supported  on  large  tiles'  resting  on  numbers  of 
short  pillars. 

If  used  for  upper  floors  very  strong  joists  .were  re- 
quired, and  both  Pliny  (xzxvL  25)  and  YitruTius  (vii.  1) 
recommend  a  double  layer  of  boards,  one  crossing  the  other, 
on  which  the  concrete  and  cement  bedding  was  to  be  laid. 

The  usual  Boman  pavement  was  made  of  pieces  of 
marble,  averaging  from  a  half  to  a  quarter  of  an  inch  square, 
but  rather  irregular  in  ahape.  A  few  other,  but  quite 
exceptional,  kinds  of  mosaic  pavements  have  been  found, 
such  as  that  at  the  Isola  Fame»e,  9  miles  from  Rome, 
made  of  tile-like  slabs  of  green  glass,  and  a  fine  *'  sectile  " 
pavement  on  the  Palatine  Hill,  made  of  various-shaped 
pieces  of  glass,  in  black,  white,  and  deep  yellow.  In  some 
:ase3 — f.^.,  in  the  "  House  of  the  Faun  "  at  Pompeii — ^glass 
tessera  in  small  quantities  have  been  mixed  with  the 
marble  ones^  for  the  sake  of  greater  brilliance  of  colour. 
Pom[xii  is  especially  rich  in  its  mosaics  both  on  floor  and 
ivalLs,  almost  every  house  having  at  least  its  vestibule 
paved  in  this  way. 

In  addition  to  gracefol  flowing  patterns  Jtnd  geomotricol  de- 
;igns,  picture-like  subjects  of  great  elaboration  frequently  occur: 
>r  these  the  most  important  is  the  lar^  and  minutely-executed 
loene  of  the  battle  of  Issus,  found  in  the  "House  of  the  Faun. "  It  is 
}(  special  value  as  beinff  the  chief  classical  historical  picture  still 
existing.  It  is  a  well-designe4  though  somewhat  crowded  com- 
[>)sition,  representing  the  moment  of  Alexander's  victorious  charge 
i^'ainst  the  cavalry  of  Darius..  The  expression  of  the  faces  and 
Llie  characteristic  dresses  of  the  Greeks  and  Persians  are  repre- 
;«nted  with  great  skill  (seo  fig.  2).  The  tesscrse,  as  ti-as  always 
;he  case  in  thi^  sort  of  work,  are  not  all  the  same  size,  the  smallest 
only  about  one-tenth  of  an  inch  square)  being  reserved  for  the  faces, 
vhere  greatest  refinement  of  detail  was  required.  This  was  a  floors 
iiosaic,  thouffh.  generally  these  minutely-executed  works  were 
ilfixtTd  to  walls. 

.  The  most  skilfully-executed  of  all  existing  mosaics  of  this  pictorial 
cind  is  that  known  as  "  Pliny's  Doves,"  tound  in  Hadrian's  villa 
it  Tivoli,  and  now  in  the  Canitoline  Museum.  It  may  possibly  be. 
he  one  so  highly  praised  by  rliny  (xxxvL  25)  as  the  work  of  Sosus, 
or,  although  he  describes  it  as  being  at  Pergamum,  yet  it  was  a 
ommon  practice  w»th  the  Romans  to  transport  these  mosaics  from 
•ne  place  to  another,  and  this  very  celebr«ited  t)ne  may  well  have 
»ccn  brought  to  Tivoli  to  adorn  the  emperor's  villa,  ft  is  treated 
n  a  very  realistic  way :  the  light  on  the  gold  bowl,  the  plumage  of 
he  dores^  arid  especially  the  reflexion  in  the  water  of  the  drinking' 
pvo,  are  represented  with  wonderful  skilL  It  is,  in  fact,  far  too 
ictorial,  and,  like  the  late  mosaics  in  St  Peter's,  Rom^,  is  more 
eroarkable  for  its  technical  skill  than  for  any  real  artistic  merit, 
'his  excessive  realism,  produced  with  great  difliculty  and  cost,  is 
not  uncommon  fault  of  the  more  elaborate  Roman  niOKaicn,  and 
as  the  Inevitable  result  of  the  luxury  and  ostentation  of  imjiorial 
lorae,  which  made  art  the  bond-slave  of  the  wealthy,  rather  than 
he  free  and  natural  expression  of  a  whole  peopIo«  as  it  was  among 
he  earlier  Greeks. 

Another  interesting  mosaic  from  the  wall  of  a  house  at  Pompeii, 
f  extremely  delicate  work,  is  a  rehearsal  scene  in  a  Greek  theatre, 
here  the  choregiu  is  instructing  the  actors:  it  is  specially  re- 
laikable  from  its  being  signed  as  the  work,  of  Dioscorides  of 
anios.  Other  fiffure-snbjocts  are  not  uncommon,  such  as  various 
; presentations  oi  the  victory  of  Theseus  over  the  Minotaur,  others 
f  Achilles  in  Scyros,  monjr  hunting  acenes,  and  the  like. 

Throughout  England,  Germany,  France,  Spaiif,  Asia 
linor,  and  Northern  Africa  in  no  way  have  signs  of 
koman  occupation  been  left  so  clearly  and  in  so  con- 
picuous  a  form  as  by  the  numerous  large  and  generally 
ell-preserved  mosaic  pavements  which  have  at  various 
mes  been  discovered  in  all  these  countries.  In  many 
ises,  long  after  all  traces  of  the  walls  of  the  buildings 
ave  disappeared,.. owing  to  their  being  dug  up  and  re- 
loved  for  building  purposes,  the  mosaics  still  remain  to' 
tstify  of  the. artistic  power  tind  mechanical  skill  of  the 
Oman  colonists. 

Few  countries  are  richer  than  England  in  these  remains ; 
le  great  pavements  of  York,  Woodchester,  Cirencester, 
id  many  other  places  Are  as  elaborate  in  design  and  as 


skilfully  executed  as  any  that  now  exis>  eves  in  Roin« 
itself.  In  whatever  country  thes«  mosaics  are  found, 
their  style  and  method  of  treatment  are  always  much  the 
-same;  the  materials  only  of  which  the  tessens  are  mad* 
vary  according  tp  the  stone  or  noarble  supplied  by  each 
country.  In  England,  for  instance,  limestone  or  chalk 
often  takes  the  phice  of  the  white  marble  so  common  in 
Italian  and  North  African  mosaics )  while,  instead  cf  red 
marble,  a  fine  sort  of  burnt  clay  or  red  sandstone  is  gene- 
rally used ;  other  makeshifts  had  to  bs  resorted  to,  and 
many  of  the  Anglo-Roman  mosaics  are  made  entirely  with* 
out  marble.  It  is  perhaps  partly  owing  to  the  jgreat 
wealth  of  Northern  Airica  in  marbles  of  many  colours  and 
of  varjring  shades  that  the  finest,  of  all  Roman  mosaics 
have  been  found  In  Algeria  aud  Tunis,  especially  thosa 


Fia  2. -Part  of  a  F^rtian'i  Head  fh>m  the  BatUe  of  Isras ;  ftin  slae. 

from  Carthage,  some  of  which  have  been  brought  to  the 
British  Museum.     See  Arch«Uo<^a^  vol.  xxxviii.  p.  202. 

The  range  of  colour  in  the. marble  tesseras  is  very  great, 
and  is  made  use  of  with  wonderful  taste  and  skill :  there 
are  three  or  four  different  shades  of  red,  and  an  equal 
number  of  yellows  and  greens,  the  kst  colour  in  all  its 
tints  being  almost  peculiar,  to  this  part  of  Africa;  and  one 
of  the  most  pleasant  and  harmonious  in  almost  any  com- 
bination.    Deep  bUck,  browns,  and  bluish-greys  are  also 
abundant.     The  white  marble  which  forms  the  ground  of 
nearly  all  ihe  designs  is  often  not  pure  white,  but  slightly 
striated  with  grey,  giving  great  softness  and  beauty  of 
texture  to  the  surface,  and  doing  away  with  too  great 
monotony  of  tone.     The  Roman  practice,  common  to  all 
their  mosaics,  of  .not  fitting  the  tesserae  quite  closely 
together,  but  allowing  the  cement  joints  to  show  freely, 
was  also  of  great  value  in  giving  effect  to  the  general 
texture  of  the  surface — a  point  quite  forgotten  by  some 
later  mosaic-workers,  who  thought  that  the  closer  their 
tesserae  were  fitted  together  the  better  the  mosaic  would 
be.    This  remark  does  not  apply.to  sectile  mosaic,  in  which 
sufiicient  variety  can  be  given  by  the  markings  and  veina 
in  each  piece  of  marble.     To  return  to  the  mosaics  from 
Carthage,  they  are  no  less  excellent  in  designs  than  in 
the  richness  and  beauty  of  their  materials.    Large  spaces 
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aura  filled  by  grtnd  sweeping  euires  of  acanthus  and  other 
leaTei,  drawn  with  wonderful  boldness  and  freedom  of 
hand,  and  Tieuied  with  great  wealth  of  invention.  With- 
out the  use  of  very  small  tesserse,  much  richness  of  effect 
IS  given  by  gradations  of  tints,  suggesting  light  and 
shades  without  a  painful  attempt  to  represent  actual  relief. 
The  colours  of  the  marbles  used  here  and  elsewhere  by  the 
Romans  are  so  quiet  and  harmonious  that  it  would  have 
been  almost  impossible  to  produce  with  them  a  harsh  or 
glaring  design,  and  when  used  with  the  skill  and  strong 
artistic  feeling  of  the  mosaic-workers  at  Carthage  the 
result  is  a  real  masterpiece  of  decorative  design.  In 
Rome,  and  in  the  Roman  colonies  of  Europe,  this  kind  of 
marble  tesselated  mosaic  was  largely  produced,  with  but 
little  alteration  in  style  or  method,  of  treatment,  till  the 
4th  century.  In  Syria  and  Asia  Minor  the  art  survived 
some  centuries  later. 

X  Perhspfl  tho  l*tc«fc  existioff  example  in  Rome  is  that  which  deoo- 
rates  the  vault  of  the  amoulatory  of  the  circular  church  of  S. 
Costanza,  built  hj  Constantine  the  Great  (820),  outside  the  walla 
of  Rome.  This  very  interesting  mosaic  might  from  its,  style  and 
materials  have  been  executed  in  the  1st  century,  and  is  equal  in 
beauty  to  any  work  of  the  kind  in  Italy.  It  shows  no  trace  what- 
ever of  the  Byzantine  influence  which,  in  the  next  centurv,  intro- 
duced into  Italy  a  novel  style  of  mosaic,  in  materials  of  the* most 
glittering  splendour.  These  S.  Costanza  mosaics  are  almost  unique 
u  Italy  as  an  application  of  the  old  classical  marble  mosaic  to  the 
decoration  of  a  Cnristian  church.  On  the  main  compartment  of  the 
vault  the  surface  is  covered  by  vine  branches,  laden  with  grapes, 
twininff  in  graceful  curres  over  the  space.  In  the  centre  is  a  large 
medalUon  with  l^e-sized  male  bust,  and  at  the  lower  part  are  vintage 
scenes — oxen  carta  bringing  the  grapes,  and  boys  treadine  them  in 
a  vat.  Othe^  more  geometrical  designs,  of  circles  framing  busts  and 
full-length  figures^  with  graceful  borders,  cover  other  parts  of  the 
"^ult  Farther  east  this  classical  style  of  mosaic  appears  to  hare 
lasted  tiU  the'tfth  century.  At  Kabr-Hiram,  near  Tyre,  M.  Renan 
dLscovered  among  the  rums  of  a  small  three-apaed -Christian  church 
a  fine' mosaic  pavement,  covering  the  nave  and  aisles,  thoroughly 
daasical  in  style.  The  design,  consisting  of  circles  enclosing  figures 
einblematic  of  the  seasons,  the  months,  and  the  winds,  is  almost 
the  same  as  that  of  some  mosaics  discovered  on  the  site  of  the  Roman 
Italica  near  Seville,  and  others  at  Ephosus  and  Halicamassus  in 
Asia' Minor.  '  No  trace  of  other  than  classical  influence  is  visible, 
and  yet  it  is  pretty  clear,  from  the  evidence  of  an  inscription,  inlaid 
among  the  marble  tessens,  that  the  date  of  this  pavement  is  not 
aarlier  than  the  latter  part  of  the  6th  century.  A  very  similar 
mosaic,  of  about  the  same  date,  was  discovered  at  Neby  Yilnas,  near 
Sidon. 

Medisnal  Mosaies. — These  may  -be  divided  into  four 
principal  classes : — (1)  those  used  to  decorate  walls  and 
vaults,  made  of  glass  cubes ;  (2)  those  for  pavements,  made 
of  marble,  partly  in  large  shaped  pieces,  and  partly  in  small 
lessens;  (3)  glass  in  small  pieces,  either  rectangular  or 
triangular,  used  to  enrich  marble  pulpits,  columns,  and 
other  architectural  features ;  (4)  wockl  mosaics. 

1.  The  wall  mosaics  were,  in  their  origin,  purely  Bysah- 
fine,  and  appear  to  date  froni  the  beginning  of  the  5th 
century,  lliey  are  made  of  coloured  glass,  rendered  opaque 
by  the  addition  of  oxide  of  tin.  The  melted  glass  was  cast 
into  flat  slabs,  generally  about  half  an  inch  thick,  and  then 
broketn  into  sWall  cubes.  Every  possible  colour  and  grada- 
tion of  tint  was  produced  by  the  medissval  glassmakers. 
Tessera  of  gold  (which  were  very  largely  used)  and  of 
silver  were  made  thus : — ^the  metal  leaf  was » spread  oyer 
one  of  the  glass  slabs,  the  colour  of  which  did  not  matter, 
as  it  was  hidden  by  the  gold  or  silver ;  over  this  mefal- 
ooated  slab  a. skin  of  colourless  glass  was  fused,  so  as  to 
protect  the  metal  leaf  from  injury  or  tarnish ;  and  then 
the  slab  w«s  broken  up  into,  cubes,  the  \tm4iOi  xpvvtot  ot 
ISyzantine  writers. 

The  method  of  putting  together  the  mosaic  was  mucn 
fthe  same  as  that  employed  by  the  Romans  in  their  tesso- 
JM»d  pavements.  A  thick  coat  of  cement  was  applied  to 
the  wall  or  vauH»  the  outline  indicated  with  a  metal  |x>int, 
and  the  cubes  stuck  one  by  one  into  the  cement  while  it 


was  yet  soft, — the  mun  diiference  being  that  no  nibbing 
down  and  polishing  were  required,  the  faces  of  the  gUaa 
tesserae  showing  the  natural  surface  of  the  fracture^  whicb 
was  not  quite  level,  and  by  this  slight  inequality  of  surface 
great  additional  lustre  and  brilliance  of  effect  were  given 
to  the  whole-  picture. 

Owing  to  tiie  intense  conservatism  of  Byzantine  art^.no 
regular  stages  of  progression  can  be  traced  in  this  dass  of 
mosaic.  Some  of  the  5th  century  mosaics  at  Ravenna  are^ 
in  every  way,  as  fine  as  those  of  the  12th,  and  it  was  not 
till  the  end  of  the  13th  century  that  any  important  change 
in  style  took  place,  when  Cimabue,  and  more  especially 
his  pupils  Jacopo  da  Turrita  and  Taddeo  Gaddi,  applied 
their  increased  knowledge  of  the  human  form  and- of  the 
harmonies  of  colour  to  tiie  production  of  the  most  beau* 
tiful  of  all  mosaics,  such  as  thove  in  the  apse  of  S.  Maria 
Maggiore  in  Rome.  It  must  not,  however,  be  supposed  that 
during  all  this  time  (from  the  5th  to  iJie  14th  century) 
one  steady  level  of  excellence  was  kept  up.  ^e  mosaics 
of  the  9th  century  are  inferior  in  drawing  and  general 
treatment  to  those  both  of  the  earlier  uid  later  time^  while 
in  Italy  at  least  this  art, was  almost  entirely  extinct  during 
the  10th  and  1 1th  centturies.  Extreme  splendour  of  eolonr 
and  jewel-like  brilliance  combined  with  the  most  stately 
grandeur  of  form  are  the  main  characteristic  of  this  sort  of 
decoration. '.-  Its  most  frequent  application  is  to  the  sanc- 
tuaiy  arch  and  apse  of  the  early  basilicas. 

A  "migesty,**  or  cblosaal  central  figure  of  Christ  with  saints 
standing  on  each  side,  is  the  xoost  frequent  motive.  In  many 
cases,  especially  in  the  5th  and  8th  centunea,^hrist  waa  represented 
as  a  lamh,  to  whom  the  twelve  apostles,  In  the  form  of  sheep^  are 
paying  adoration.  Christ,'  the  Good  Shepherd,  is  sometimes  depicted 
as  a  beardless  youth,  seated  among  a  circle  of  sheep— the  treatment 
of  the  motive  being  obviously  taken  from  pacau  representations 
of  Orpheus  playing  to  the  beasts.  The  tomb  of  Galla  Placidia  has 
a -good  example  of  this  subject,  with  much  of  the  old  Roman  grac« 
in  the  drawing  and  composition.  Frec^uonUy  the  Virgin  Mary,  or 
the  patron  aaint  of  the  church,  occupies  the  central  space  in  the 
apse,  with  ranges  of  other  saints  on  each  side. 

The  "  Doom,"  or  Last  Judgment,  is  a  favourite  subject  for  domes 
and  sanctuary  arches ;  the  Florence  baptistery  has  one  of  the  gnindest 
mosaic  pictures  of  this  subject,  executed  in  tho  13th  century.  ^  The 
earlier  baptisteries  usually  have  the  scene  of  Christ's  baptism,'— tho 
river  Jordan  bcins  sometimes  personified  in  a  very  claasical  manner, 
as  an  old  man  with  flowing  heard,  holding  an  urn  from  which  a 
stream  pours  forth.  S.  YiUle  at  Ravenna  naa  in  the  sanctuary  s 
very  interesting  representation  of  Justinian  and  his  empress  Theo- 
dora (see  fig.  8),  attended  by  a  numeroiu  suite  of  courtiers  and 
ladies  I  these  mosaica  are  certainly  of  the  6th  centurv,  and  may 
bo  contemporary  with  Juistinian,  though  the  fact  that  he  and 
Theodora  are  each  represented  with  a  circular  nimbus  appears  to 
indicate  that  they  were,  not  then  alive.  Scenes  from  both  Old  and 
Naw  Testamenta  or  the  lives  of  the  saints  are  also  represented  in 
almost, endless  variety,— generally  on  the  walls  of  the  Dody  of  the 
church,'  in  square-shaped  pictures,  arranged  in  one  or  mors  tiers 
over  the  nsve  columns  or  arcade. 

In  mosaics  of  the  best  periods  the  treatment  of  the  forma 
and  draperies  is  broad  and  simple,  a  just  amount  of  rcUel 
being  expressed  by  delicate  gradations  of  tints.  In  mosaics 
of  the  9th  century  the  drawing  is  very  awkward,  and  the 
folds  of  the  robes  are  rudely  expressed  in  outline,  with.no 
suggestion  of  light  and  shade. 

A  further  application  of  this  work  was  to  the  decoration 
of  broad  bands  over  the  columns  of  tho  nave,  as  at  S. 
Maria  Maggiore  in  Rome,' 5th  century,  and  in  the  two 
churches  of  S.  ApoUinare  at  Ravenna,  6th  century.  In 
some  cases  almost  the  whole  interior  of  the  church  waa 
encrusted  in  this  magnificent  way,  as  at  Monreale  Cathedral, 
the  Capella  Palatina  of  Palermo,  and  S.  Mark's  at  Venice, 
the  magnificence  of  which  no  words  can  describe ;  it  ia 
quite  unrivalled  by  that  of  any  other  buildings  in  the 
world.     See  Monkbale. 

In  these  churches  the  mosaics  cover  soffits  and  angles 
entirely,  and  give  the  effect  of  a  mass  of  solid  gold  and 
colour  producing  the   utmost  conceivable  splendour  o( 
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deoorati(m.i  In  imu^y  eases  vanlted  cdliiigB  wore  ooyered 
with  these  mosaics,  as  the  tomb  of  Galla  Fladdia,  450 
A.D.,  and  the  two  baptisteries  at  Kayezmai  5th  and  6th 
centuries.  For  exteriors,  the  large  use  of  mosaic  was 
usually  confined  to  the  west  fagade,  as  at  8.  Minialo^ 
Florence,  8.  Maria  Maggiore,  Rome,  and  S.  Mark's, 
Venice.  In  almost  all  cases  the  figures  are  represented  on 
a  gold  ground,  and  gold  Ib  freely  used  in  the  dresses  and 
ornaments — rich  jewels  and  embroidery  being  represented 
in  gold,  sUver,*  sparkling  reds,  blues,  and  other  colours,  so 
as  to  giye  the  utmost  splendour  of  effect  to  the  figures  and 
their  drapery. 

The  revival  of  the  art  of-  painting  in  Italy  and  the 


Fui.  8.— Mosaic  of  Tbeodon  and  atUndants,  from  8.  Yitale,  Bayenna;  oy«r 
life-aiM. 

introduction  of  fresco  work  in  the  Hth  century  gave  the 
deathblew  to  the  true  art  of  wall-mosaics.  Though  at 
first  the  simple  and  archaic  style  of  Cimabue  and  his 


^  Unfortunately  the  world-wide  fame  of  S.  Mark's  and  the  other  great 
churches  of  Italy  baa  subjected  these  extraordinary  works  to  the  fatal 
proceu  of  **  restoration,"  and  wherever  any  sign  of  decay  in  the  cement 
backing  (the  tessene  themselves  are  quite  indestructible)  has  giren  the 
least  excuse  the  "restorers  "  have  destroyed  whole  massos  of  ancient 
work,  and  supplied  its  place  wit)i  worthless  modem  copiea.  The 
mosaics  of  the  S.  Mark's  baptistery,  and  of  the  apses  at  S.  Miniato, 
at  Pisa,  and  many  other  placet  have  in  tiiU  way  been  vantonly  renewttd 
vithin  the  last  few  years. 


pupils  Jaoopo  da  Tomta,  Oiotto,  and  Taddeo  Gaddi 
was  equally  applicable  to  painting  or  mosaic,  yet  soon  the 
development  of  art  into  greater  realism  and  complexity 
required  a  method  of  expression  unfettered  by  the  necessi- 
ties and  canons  of  mosaic-work.  Pietro  Oavallini,  a  Roman 
artist,  was  one  of  the  last  who  worked  according  to  the 
o)d  tTEMlitions.  His  mosaic  of  the  birth  of  the  Virgin  in 
S.  Maria  in  Ck>smedin,  Rome,  executed  about  the  middle 
of  the  14th  century,  is  not  without  merit,  though  his 
superior  knowledge  of  forn^  has  only  caused  his  composi* 
tion  to  be  somewhat  feeble  and  insipid  compared  with  the 
works  of  the  earlier  artists.  Even  in  the  15th  century  a 
few  good  mosaics  were  produced  at  Venice  and  elsewhere. 
Since  then  many  large  pictures  have  been  copied  in  glass 
mosaic,  generally  attempts  to  imitate  oil  p^ntings,  executed 
with  great  skill  and  wonderful  patience,  but  all  utterly 
worthless  as  works  of  art,  merely  costly  monuments  of 
human  folly  and  misapplied  labour.  The  mosaics  from 
Titian's  pictures  on  the  west  ^d  of  S.  Mark's  at  Venice, 
Raphael's  in  the  Chigi  Chapel  in  S.'  Maria  del  Popolo,  and 
many  large  pictures -in  S.  Peter's  in  Rome^  are  the  most 
striking  examples  of  these. 

The  following  list,  in  chronological  order,  compriaes  a  selection 
from  among  the jnoat  important  medisBYal  slasB  wall-mosaics  daring 
the  period  when  mosaic-working  was  a  real  art : — 

SACmhinr. 
Savnna.  Orthodox  Baptistery— vault. 

Tomb  of  Oalla  Fladdia-vanlt^  450L 

▲rohbUhop's  Chapel— vanlL 

&  Baolo  ftiori  la  oum— trinmplial  arch. 

S.  Xaria  Magglora-siinare  ptotues  over  nave  eolimme,  anS 

triompbal  areh. 
8.  Ambrogiok  C!hapel  of  S.  Batfzo— vault 
Cathedral-apse. 
Cathedral-apse. 

SiSk  CSrnliiry.  ^ 
Arlsn  Baptistery— vault. 
&  ApoUinare  Huovo-epee  and  nave,  wUh  Sth  eentory 

addltlona. 
8.  Vitale-apee  and  whole  saactoary.  eiroo  647. 
8.  ApoUinare  in  Clasae-apM  and  nave.  MO. 
88.  Cotmat  and  Damlan— apse. 
8.  Lorenzo,  Chapel  of  &  Aqufllnus— vault 
8.  Sopbiar-waUs  and  vault,  cirm  650.   _   „    ^,      .         .   . 
Cbnreh  of  Bt  aeorge-apae,  Ac. ;  and  &  Bopwa-domrand 

apse. 
8.  Sophia -apse. 

7lh  Century. 
8.  Agnese  ftiorl  le  mura-apse,  016. 
8.  Teodoro. 
/«ni«2m.         '*  Doms  of  the  Boek '-arches  of  ambulatory,  688. 


JfOim. 
FundL 
NoUu 


Some 
MOan. 

Con^ntinoftt. 
Tkuaalonka. 

TnbUtmd. 


JtnuaUm, 
Mount  StnaL 


JffkNK 


Cordova, 

JtrumUm. 
ComtantlMopU. 

Vtniet. 

Gopito. 

TorcaUK 

Uurano, 

Saltmo, 

Fdtmrmo. 

UonnaU. 

C^/tdu, 
Romt, 


Jlormefc 


saCtfUury. 
Baptisterr  of  8.  Giovanni  in  Lsterano. 
88.  Nsrena  and  Achilles. 
HoMiue  of  Al-Aksa— on  dome.    • 
Chapel  of  ths  Transflguntlon. 

MftCcnCvry. 
8.  CeeOia  in  Trastevere— apse 

8.  MarUdelKavlcelht-anee,  and  "Cha»Bl  of  the  OoMBM. 

B.  Prassede— triumphal  arch. 

8.  Pndenziana,  884. 

8.  Amhrogio^^pae,  8BS. 

itlh  Ctnturf. 
Uihrah  (sanctuary)  of  Hoeque. 

IIA  Ctntuiy. 
"  DoAe  of  the  Rock"— haae  of  cupola,  1027. 
Church  of  8.  Saviour— walls  and  domes. 

ISACratary. 
8.  Mark's— narthsz.  apse,  and  walls  of  nave  and  aUUA 
Cathedral— apse.  — 

CathedrU— apse.  «. 

Cathedral— %pse. 
Cathedral— apee. 

CapeUa  PklaOna.  begun  118i~fhe  whole  walUl 
Church  of  Ia  Martorana— vault 
Cathedral— ths  whole  walls,  1170-00.. 
Church  of  the  Nativity,  1100. 
Cathadnl-apae,  1148. 
8.  Olemente    apse. 
8.  Praneeaea  Romana— apee. 
8.  Maria  In  Ifrstsvers  ^pse. 

ISA  Cmturif, 
Baptistery  vault  beonn  e.  1815  by  Fra  Jaoopa.\ 
8.  Minlato    apse  and  vest  front 
8.  Paolo  ftaori  le  mura-apse. 

8.  Clements— triumphal  arch,  1S07,  -%_,».  ,-«    . 

8.  Giovanni  in  Uterano-apaa  by  Jacopo  <U  TuWta,  MOO. 

8.  Maria  Magglore-apae  and  wsat  end  by  Jaeopo  da  Tnrril^ 


S.  Maria  Maggiore-apae  and  wsi 
MOt-UOe,  and  Ikddeo  Oaddt 
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lUkdntmrf, 

BftptbtoT,  flnlihad  hy  AndrM  Tafl. 

Oftthednl— «ut  spM  hj  CUnabiM,  ISOI,  nortli  and  lonth  aoMt 

hj  his  pnpOa. 
B.  Petei'a— narioella.  In  atrlDm  by  Oiotto. 
B.  Maria  in  Coamedin— <m  walla  by  Pietro  OaTalllBl,  e.  1S40. 
Fmiot.  88.  OiOTannl  •  Paolo— in  arch  orer  effigy  of  Doge  MoroalaL 

ThiB  Ust  is  by  no  means  ezlxaastire,  and  onlj  gires  aome  of  the 
beet  and  moet  typical  examples  of  the  mosaic-work  of  each  century. 
-.The  Byzantine  origin  of  these  great  wall-mosaics,  wherever 
they  are  found,  is  amply  proved  both  by  internal  and  documentary 
evidence.  The  gorgeous  mosaics  of  8.  Sophia  and  S.  Saviour's  in 
Constantinople,  6th  century,  and  the  later  ones  in  the  monasteries 
of  Mount  Athos,  at  Salonica  and  at  Daphne  near  Athens,  are  identical 
in  style  with  those  of  Italy  of  the  same  date.  Moreover,  the  even 
more  beautiful  mosaic-work  in  the  "  Dome  of  the  Rock  "  at  Jerusa- 
lem,  7^  andllth  centuries,  and  that  in  the  sanctuary  of  the  great 
mosque  of  Cordova,  of  the  10th  century,  are  known  to  be  the  work 
of  Byzantine  artists,  in  soite  of  their  thoroughly  Oriental  design. 
The  same  is  the  case  witn  the  rarer  mosaics  of  Germany,  such  as 
those  in  S.  Cereon  at  Cologne  and  at  Parenzo. 

A  very  remarkable,  almost  unique,  specimen  of  Byzantine  mosaic 
is  now  preserved  in  the  "Opera  del  Duomo,"  Florence.  This  is  a 
diptych  of  the  11th  century,  of  extremely  minute,  almost  micro- 
scopic, work,  in  tesserae  of  glass  and  metal,  perhaps  the  only  example 
of  tossersB  made  of  solid  metaL  It  has  figures  of  saints  and  inscrip- 
tions, each  tessera  being  scarcely  larger  than  a  pin's  head.  This 
beautiful  diptych  originally  belonged  to  the  imperial  chapel  in  Con- 
•tantinople,  and  was  brought  to  Florence  in  the  14th  century. 
.  2.  The  second  medieval  class,  mosaic  pavements,  though  of  great 
beauty,  are  of  less  artistic  importance. 

ThiB  so-called  "  opus  Alexandrinum  "  is  very  common  throughout 
Italy  and  in  the  East,  and  came  to  greatest  perfection  in  the  ISth 
century.  It  is  made  partly  of  small  marble  tesserae  forming  the 
main  lines  of  the  pattern,  and  partly  of  large  pieces  used  as  a  ground 
or  matrix.  It  is  generally  designed  in  large  flowing  bands  which 
interlace  and  enclose  circles,  often  of  one  stone  sliced  from  a  column. 
The  finest  example  is  that  at  S.  Mark's,  Yenisa,  of  the  12th  century. 
91is  materials  are  mainly  white  noo-ble,  with  green  and  red  porphyry, 
and  sometimes  glass. 

Besides  the  countless  churches  in  Italy  possessing  these  beautiful 
pavements,  such  as  S.  Lorenzo,  S.  Marco,  S.  Maria  Maggiore,  and 
a.  Maria  in  Trastevere,  in  Rome,  we  have,  in  the  Chapel  of  the 
Confessor,  and  in  front  of  the  high  altar  at  Westminster,  very  fine 
specimens  of  this  work,  executed  about  1268  by  a  Roman  artist 
called  Odeiicus,  who  was  brought  to  England  by  Abbot  Ware,  on 
the  occasion  of  a  visit  made  by  the  latter  to  Rome.  Another 
English  example  is  the  mosaic  pavement  in  front  of  the  shrine  Of 
Becket  at  Canterbury ;  this  is  probably  the  work  of  an  English- 
man, though  the  materials  are  foreign,  as  it  is  partly  inlaid  with 
bronze,  a  peculiarity  never  found  in  Italy.  There  are  also  manv 
fine  examples  of  these  pavements  in  the  churches  of  the  East,  sucn 
as  that  in  S.  Sophia  at  Trobizond,  of  the  most  elaborate  design  and 
splendid  materials,  very  like  the  8.  Mark's  pavement  at  Venice. 
Palermo  and  Monreale  are  especially  rich  in  examples  of  sectile 
mosaic,  used  both  for  pavements  and  walls,— in  the  latter  case 
generally  for  the  lower  part  of  the  walls,  the  upper  part  being 
covered  with  the  glass  mosaics.  The  desi^s  or  these  Sicilian 
WOTks,  mostly  executed  under  the  Norman  kings  in  the  12th  cen- 
tury, are  very  Oriental  in  character,  and  in  many  cases  were  actually 
executed  by  Moslem  workmen..   Fig.  4  gives  a  specimen  of  this 
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Fu-  4.-.lCarble  Xoaale  at  Koueale  CsthediaL 

mcmie  from  Monreale  cathednL  Its  chief  characteristic  is  the 
abaenoa  of  curvad  lines,  so  laigely  used  in  the  splendid  opus  Alex- 
andrinum of  Italy,  ariring  from  the  fact  that  this  class  of  Oriental 
derig9  was  mainly  used  for  tha  delicate  panelling  in  wood  on  their 


pulnits,  doors,  kc., — wood  being  a  material  quite  tnwnitcd  far  tk 
proauction  of  lar^  curves. 

8.  Glass  mosaic,  used  to  omamei^t  ambones,  pulpits,  iamh, 
bishops'  thrones,  baldacchini  columns,  architraves,  and  other  mai^ 
objects,  is  chiefly  Italian.  The  designs,  when  it  is  need  to  enrid 
flat  snrfiues,  such  as  panels  or  architraves,  are  very  similar  to  tbaac 
of  the  ^vements  last  described..  The  white  marble  is  i»ed  ui 
matrix,  in  which  sinkings  are  made  to  hold  the  glass  teaaerr ;  twbtrd 
columns  are  frequently  ornamented  with  a  spiral  band  of  this  pa 
mosaic,  or  flutings  are  sngsested  by  parallel  bands  on  stni|^ 
columns.  *  The  cloisters  ofS.  Giovanni  in  Laterano  and  Sw  Pmb 
fuori  le  mnra  hare  splendia  examplea  of  these  enriched  shafts  tid 
architraves. 

This  style  of  work  was  largely  employed  from  the  6th  to  the  liti 
centuriea.  One  family  in  Italy,  the  Coonati,  during  the  whole  d 
the  ISth  century,  was  especially  skilled  in  this  craft,  and  the  vaiif^ 
members  of  it  produced  an  extraordinary  amount  of  rich  and  bessti- 
ful  work.  The  pulpit  in  S.  Maria  in  Ara  Ceeli,  Rome,  k  one  of  t^ 
finest  specimens  (see  fig.  6),  as  are  also  the  ambones  in  S.  Qe- 
mente  and  S.  Lorenzo,  and 
that  in  Salerno  cathedral. 
The  tomb  of  Henry  III., 
1291,  and  the  shrine  oi 
the  Confessor,  1269,  at 
Westminster  are.lhe  onlv 
examples  of  this  work 
in  Enghwd.  They  were 
executed  by  •*  Petrus  eivis 
JiomaniUf*  probably  a 
pupil  of  the  CosmatL 

In  India,  especially 
during  the  17th  century, 
many  Mohammedan 
buildings  were  decorated 
with  fine  marble  inlay  of 
the  class  now  called ' '  Flor- 
entine." Thia  is  aediU 
mosaic,  formed  by  shaped 
pieces  of  various-coloureil 
marblea  let  into  a  marble 
matrix.  A  great  deal  of 
the  Indian  mosaic  of  this 
sort  was  executed  by  Ital- 
ian workmen ;  the  finest 
examples  are  at  Agra,  such 
as  the  T^j  MehaL 

The  modem  so-called 
"Roman  mosaic"  is 
formed  of  short  and  slen- 
der sticks  of  coloured  jflsss 
fixed  in  cement,  the  ends, 
which  form  the  pattern, 
being  finally  rubbed  down 
and  polished. 

Many  not  unsuccessful 
attempts  have  been  made 
lately  to  reproduce  the 
Roman  tesselated  work  for 
pavements;  and  at  Mu- 
rano,  near  Venice,  glass 
wall-mosaics  are  stUl  pro- 
duced in  imitation  of  the 
magnificent  works  of  me- 
diaeval times; 

4.  Mosaics  in  wood  are 
largely  used  in  Moham- 


Fn.  5.— FSrioT  Marble  Pulpit  vitib  claaa 
mosaic,  ehorch  of  Ara  OoeU,  tu^m. 


medan  buildings,  especially  from  the  14th  to  the  17th  oentnriea  T^ 
finest  specimens  of  tuis  work  are  at  .Cairo  and  Dan«ascua,  and  ar«  OKd 
chiefly  to  decorate  the  msgnificent  pulpits  and  other  woodwork  in  *^ 
mosaues.  The  patterns  are  very  delicate  and  complicated,  wtj^rd 
in  inlay  of  small  pieces  of  various-coloured  woods,  often  further  en- 
riched by  bits  of  mother-of-pearl  and  minutely  carved  ivory.  T^ 
general  effect  is  extremely  splendid  from  the  combined  beauties  ^ 
the  materials  and  workmanship,  as  well  as  bora  the  marrelkcs 
grace  and  fancy  of  the  designs.  This  art  was  also  practised  lurtlf 
by  the  Copts  of  Egypt,  and  much  used  by  them  to  ornament  t^ 
magnificent  iconostfses  and  other  screens  in  their  churches^ 

Another  application  of  wood  to  moeaic-work,  called  **int&zss' 
tura,"  was  very  common  in  Italy,  especially  in  Tnacanr  and  Lob- 
hardy,  during  the  15th  and  early  16th  centuriea.  Its  chief  nse  ns 
for  tne  decoration  of  the  stalls  and  lecterns  in  the  chnrch-ehecrt. 
Very  small  bits  of  various-^poloursd  woods  were  need  to  prodve 
geometrical  patterns,  while  figure-subjects,  views  of  baildinip  wisl 
strong  perspective  effects,  ana  even  landacapea,  were  Tvry  zkDiallj 
produced  by  an  inlay  of  larger  piecea.  Ambrogio  BorgeeBoac 
Raphael,  and  other  great -painters  often  drsw  the  deogiu  for  tha 
sort  of  work.    The  mosaic  figures  in  the  panela  of  thfi  stalb  at  t^ 
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Cwttm  near  BtTi*  were,  by  BoKognonfl,  and  are  eztremelY  baauti- 
taL  The  stalla  m  Siena  cathedral  and  in  8.  Pietro  de'  Caainensi 
at  Peroffia.  the  latter  from  Baphael'a  deaigna,  are  among  the  fineat 
worka  oi  tnia  aorti  which  ue  veiy  nnmerona  in  Italj.  It  haa  alao 
been  need  on  a  amaller  acale  to  orpament  Aimitnre,  and  eapeciallj 
the  "  Cfaneni,"  4>T  laige  trouaaean  coffora,  on  which  the  moat  coatly 
and  elaborate  deoorationa  were  often  lavished.  Some  traditionaX 
■kill  in  thia  art  atill  lingers  in  Italy,  especially  in  the  city  of  Siena. 
ATTTHOKmn.— doMkal  JroKtics.— FUny,  H.  N.,  xzxtL  f  TltravlQa ;  TnakM, 
StaiU  ColUeUon  qT  JLneUnt  CJoM.  and  EMamtUnu  .at  Qtrthof,  ISeO;  ArUnd, 
^i$Mn  d»  la  ptiiUun  en  mo$aXouM^  1835 ;  JfimitaMiaM  Ar^iUetotODot  d«  Jbpofe 
("IteUea."  *'Conloba,"  uid  **Elche"X  iaM-8S;  Uborda,  JfofcilQiM  (T/ta^ica. 
vrh  i€  SevOU,  1802 ;  Cbunpini,  VtUra  3fonnta$Ata,  Roma,  1747 ;  Von  "' — ^  " 
MoaaOJuaOxKUn,  M 
AntiquitU$  qT  Wt 


I  HinatoU, 


lois.  L«  r»iiMf  dt  FompH,  Farfi^  1812-88 ; 
Btai'UuMo  Sorbonico,  VKrious  dates;  Aoaeh  Smitli,  Soman  London^  UM; 
Autgralntngen  n»  OlnuHo,  J877-83. 

OrMfan.— Theophdiu,  Divenamm  ArHwm  SdudmJa,  U.  15;  A  Ji 
Jr««nt»  Art  InvnUvm,  pwt  L,  1870 ;  Renan,  UUtlon  ds  PU%ieU.  1875 ;  Garrosd, 
AfU  OrUUana,  lB73*li,  toL  It.  :  De  Rosd,  Muaaiei  Oitfiaiii  M  Soma,  187S-<f ; 
Tmtkeat.AnkmOogif  <JSom*,  and  ilomie  Pietam  i»  Som$  and  Savtnna,  1866 ; 
JoQT,  Ln  MotaXqau  diirMtnnH  d«  Somt^  1857 ;  QraTina,  Dwmo  ii  Moanai*, 
FoUrmt,  1858  m. ;  SenadifUoo,  MonreaU  «i  altn  ehim  Sieulo-Normanne,  1838 ; 
BalaanH  Jfon.  dOT  ArU  Marid.  dTItaHa,  1883 ;  H.  D.  Wyatt,  Otomctrioal  iiornUt, 
9f  tha  iliddU  Aget,  1849 :  Balxanberg,  Alt-CkrUaieh*  BavdtnkmaU  «m  ComtaiM- 
■opd;  1854 ;  Palgher,  SglUm  ByMantinta  ds  OnutanHmoi^  1888 ;  Taxler  and 
pDlUn.  BymnMiM  ^nAUaefiirw,  1864;  Qaast,  AU-ChriMiektn  Bawotrkt  «o» 

la,  184S:  De  Vogn4,  iglian  ds  la  Ttm 

TO  pet  JfuMfco,  19th.  eentory  (reprinted  at  Bologna  ^ 

FleuiT.  IfeaueunXi  do  Fim,  1866 ;  Kreutz,  BaMiea  diS.  Jfomo,  F« 


dtf  refro] 


1843;  De  Yogai,  tglim  do  ta  Tom  Salnto,  1860;  Milanwl,  Dtl  Arto 
'  *    '  ~  '       i  In  1864):  Bohanlt  de 

Jl»mw,J«W »—»!■■    HV    X   MCf    M7WW  ,     A<«UMi«    «>U*WM«    *»>    U.    JfOyVOy     rMMfCL   184S  ; 

Oally  Knlsfat,  BeeUotaotteal  AnktUehtro  <J  Italy,  184S-4 ;  PossatI,  Aya  Sas*(a. 
1858;  Did.on,  **La  paintnre  en  Moaalque,"  Oat,  doo  B,  Ario,  toL  iL,  p.  442; 
Oerepaeh,  La  MooiOtgUy  1883. 

JTojIm.— Hesaemer,  ArabioeKt  und  AU-ltalioaUcKo  Baa-Vontorungoa,  1868 ; 
PriSM  d'ATennea,  L'Art  Arabt,  1874-1880 ;  Fransey.  MotqtA  do  OvrdoM,  1830  ; 
Oven  Jonea,  AOtamJbra,  1842 ;  De  Vogni,  Tomplo  09  Jinuaiom,  1864 ;  Texler, 
Aoio  Minturo,  1862,  and  L'AroUnU  et  la  Perot,  1842-52 ;  Boanoin, !«  Ario  AraX)eOf 
1868 ;  Coeta,  Jioniomomt*  wudomeo  de  la  Pereo,  1867 ;  FlandJn  and  Ooate^  Voyago 
m  i'tom^  1848-54. 

Wood'Motaio^Taroia.-^Omati  del  Coro  di  S.  Pietro  Caootnonao  di Poruolat 
1830 ;  OafB,  varlona  vorks  on  Bafkello  da  Breacia  and  other  intarsiatorl,  1861, 
Ac ;  TaroU  od  iaiagli  di  5.  Loronxo  in  Gonna,  1878.  (J.  H.  M.) 

MOSCHELES^  Ignaz  (1794-1870),  one  of  the  moat 
refined  and  accomplished  pianists  of  the  present  century, 
was  bom  at  Prague,  30th  May  1794,  and  first  studied 
music  at  the  Conserratorium  in  that  city  under  the  direc- 
tion of  Dionys  Weber.  At  the  age  of  fourteen  he  made 
his  first  appearance  before  the  public  in  a  pianoforte  con- 
certo of  bis  own  composition  with  marked  success.  Boon 
after  this  he  removed  to  Vienna,  where  he  studied  coun- 
terpoint under  Alhrechtsberger  and  composition  tmder 
SalierL  In  1814  he  prepared,  with  Beethoven's  consent, 
the  pianoforte  arrangement  of  Fidelia^  afterwards  published 
by  Messrs  Artaria.  In  the  following  year  he  published 
his  celebrated  Variationen  i&tr  dm  AlexancUrmarsch,  a  con- 
cert piece  of  great  difficulty,  which  he  played  with  so  great 
effect  that  he  was  at  once  recognized  as  the  most  brilliant 
performer  of  the  day.  He  then  started  on  a  tour,  during 
the  course  of  which  he  visited  most  of  the  great  capitals 
of  Europe,  making  his  first  appearance  in  London  in  1822, 
and  there  securing  the  friendship  of  Muzio  Clementi  and 
John  Cramer,  the  fathers  of  the  English  school  of  piano- 
forte playing.  For  a  concert  given  by  the  latter  he 
wrote  his  famous  Hommage  ct  Handd,  a  duet  for  two 
pianofortes,  which  afterwards  became  a  lasting  favourite 
with  the  public.  His  reception  in  England  was  sufficiently 
encouraging  to  justify  his  return  in  1823,  when  he  again 
met  with  a  hearty  welcome.  During  a  visit  to  Berlin  in 
1824  he  first  became  acquainted  with  Mendelssohn,  then 
a  boy  of  fifteen ;  and  a  friendship  sprang  up  between  them 
which  was  severed  only  by  Mendelssohn's  early  death. 

In  1826  Moscheles  relinquished  his  wandering  habits, 
and  settled  permanently  in  London,  surrounding  himself 
with  a  clierUHe  fully  capable  of  appreciating  his  talents  as 
an  artist  and  his  social  worth  as  a  firm  and  loyal  ftiend. 
His  position  was  henceforth  a  more  than  ordinarily  en- 
viable one.  He  was  recognized  from  end  to  end  of  Europe 
as  a  virtuoso  of  the  highest  rank ;  and  his  popularity  both 
as  a  perfonner  and  as  a  teacher  was  based  on  gpounds  which 
effectually  secured  it  from  the  caprice  of  chanMg  fashion  or 
ephemeral  patronage.  He  was  undoubtedl;?tfr  some  con- 
siderable time  the  greatest  executant  of  his  age;  but,  using 
his  brilliant  touch  as  a  means  and  not  as  an  end,  he  con- 
Bistently  devoted  himself  to  the  further  development  of  the 


true  classical  achpol,  mterprel^g  the  works  of  tiie  greav 
masters  with  oonMientious  fidelity,  and  in  his  extempore 
performanceiS  which  were^of  quite  exceptional  excellence^ 
exhibiting  a  fertility  of  invention  which  never  failed  to 
please  the  most  fastidious  taste. 

In  18371Coachele8  conducted  Beethoven's  Ninth  Sym. 
phony  at  the  Philharmonic  Society's  concerts  with  extra- 
ordinary success ;  and  on  this  and  other  occasions  contri- 
buted not  a  littie,  by  his  skilful  use  of  the  baton,  to  the 
prosperity  of  the  time-honoured  association.  During  the 
course  of  his  lotig  residence  in  London  he  laboured  inces- 
santiy  in  the  cause  of  art,  playing  at  innumerable  concerts, 
both  public  and  private,  and  instructing  a  long  line  of 
pupils,  \r%o  flocked  to  him,  in  unbroken  succession,  until 
the  year  1848,  when,  at  Mendelssohn's  earnest  solicitation, 
he  removed  to  Leipsic,  to  carry  on  a  similar  work  at  the 
Conservaiorium  then  recentiy  founded  in  that  city.  In 
this  new  sphere  he  worked  with  unabated  zeal  for  more 
than  twenty  years,  dying  10th  March  1870. 

Mo«chel«B'0  most  imnortant  comporitions  sro  his  Haaoforte  Con- 
certos, 6<ViAtaa,  and  dtudies;  his  Hmmnags  A  S^hMi  and  his 
three  oelebratod  AlU^  di  BrwmrcL 

MOSCHTJS^  of  Syracuse,  is  one  of  the  Greek  baoolic 
poets;  he  was  a  friend  of  the  Alexandrian  grammarian 
Aristsfchus  (about  200  b.cl).  His  chief  work  is  the  epi- 
taph of  Bion  of  Smyrna,  another  of  the  bucolic  poets, 
who  seems  to  have  lived  in  Sicily.  It  is  probable  that  the 
miscellaneous  collection  of  poems  which  we  possess  by  the 
three  poets  Theocritus,  Bion,  and  Moechus  was  known  to 
ArtemidoruB  in  200  B.a  His  poetry  is  the  work  of  a  well- 
educated  man  with  a  trained  artistic  eye ;  he  models  his 
works  on  those  of  Bion,  writing  epigrammatic,  epic^  and 
idyllic  or  elegiac  verses,  all  except  a  few  lines  being  in 
hexameter  verse ;  but  he  (reals  all  his  subjects  in  a  de. 
scriptive^  not  in  a  narrative  or  an  epigrammatic  style. 
Besides  the  epitaph  of  Bion,  he  wrote  two  littie  epic  poems, 
^'Europa"  and  "Megara,"  and  a  pretty  little  epigram, 
**  Love  the  Runaway ; "  and  a  few  diort  pieces  of  his  are 
aJso  preserved.  They  are  written  with  much  elegance^  but 
the  style  is  perhaps  too  refined  and  carefully  wrought,  and 
he  has  few  of  the  higher  qualities  of  a  poet. 

MOSCOW,  a  government  of  Central  Russia,  bounded 
by  Tver  on  the  N.W.,  Vladimir  and  Ryazan  on  ihe  R, 
Tula  and  Kaluga  on  the  S.,  and  Smolemdc  on  the  W.,  and 
having  an  area  of  12,858  square  miles.  The  surface  is 
undulating,  with  broad  depressions  occupied  by  the  rivers, 
and  varies  in  elevation  from  500  to  850  feet.  Moscow  is 
situated  in  the  centre  of  the  so-called  Moscow  coal-basin, 
which  extends  into  the  neighbouring  governments,  and 
consists  of  limestones  of  the  Upper  and  Lower  Carboni- 
ferous, the  latter  containing  beds  of  inferior  coal,  while 
the  former  contains  several  good  quarries  of  marble.  '  The 
Carboniferous  formation  is  covered  with  Jurassic  clays, 
sandstones,  and  sands,  which  yield  a  good  china-^lay  at 
Gjeli,  copperas,  a  sandstone  much  employed  for  building, 
and  a  white  sand  used  for  the  manufacture  of  glass.  The 
whole  is  thickly  covered  with  boulder-clay  and  alluvial  sands. 
The  government  ia  watered  by  the  Volga,  which  skirts  it  for  a 
few  miles  on  ita  northern  bonndary,  by  the  navigable  Seatra,  which 
brings  it  in  communication  with  the  canals  leading  to  St  Peters- 
burg, by  the  Oka,  and  by  the  Moskva.  This  last  takes  its  origin 
In  Smolensk,  and,  after  a  course  of  280  miles  right  across  Moscow, 
reaches  the  Oka  at  Kolomna;  it  is  navigable  from  the  town  of 
Moscow.  The  Oka  and  Moskva  from  a  remote  period  hare  been 
important  channels  of  trade,  and  continue  to  be  so  notwithstanding 
the  derelopment  of  railways.  The  Oka  brings  the  goremment 
into  water  communication  with  the  Volga,  whose  tributaries  cover 
nearly  the  whole  of  middle  and  eastern  Russia,  and  are  separated 
by  short  land  distances  from  the  Northern  Dwina  and  the  Don. 
Lareo  quantities  of  grain,  metals,  gloss  ware,  skins,  and  other  com- 
moUities  are  shipped  np  and  down  the  Moskva,  whilst  the  Myach- 
kovo  stone  quarnoa  situated  on  its  banks  supply  the  capital  with 
building  stone.    There  are  aeyeral  marshes,  mostly  ia  tne  north, 
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wnere  aiBO,  as  well  ari  in  T^  nortK-^ftst,  notwithstanding  the 
immense  consumption  of  wood  in  m^ufactnres  and  fox  use  in  the 
capital,  extensive  forests  are  still  found.  Verv  large  supplies  of 
timber  are  also  imported  by  rail  or  river,  efipeciaUy  from  the  adjoin- 
big  north-eastern  proviuoes.  The  soil  is  somewhat  unproductire, 
the  average,  crops  ranging  from  8|  to  4}  returns ;  agriculture 
is  carried  on  everywhere,  but  only  two  districts  (Ruza  and  Yolsko- 
lamsk)  export  corn,  all  the  others  being  more  or  less  dependent 
on  extraneous  supplies*  The  a^coltural  holdings  of  the  peasants 
are  very  small,  and  their  condition  on  the  whole  nnsatistactory.^ 
Grass  crops  have  some  importance  in  several  districts,  and  kitchen- 
gardening  is  an  important  source  of  wealth  in  Yereya,  Dmitroff, 
and  Zvenigorod.  Cattle  are  not  extensively  reared,  but  .the  horse- 
breeding  industry  is  somewhat  important. 

The  population,  1,581,700  in  1864,  numbered  1,918,700  in  187S, 
one-third  being  urbetn.  They  are  nearly  all  Greato^nssians,  and 
belong  to  the  Greek  Church,  or  are  nonconformists.  Many  are 
employed  in  factories,  the  number  of  which  in  1879  was  1546, 
occupying  162,700  hands,  and  having  an  annual  production  of 
about  £20,000,000  sterling.  These  figures  show  the  mannfactur: 
ing  activity  of  Koscow  to  m  grea^r  than  that  of  any  other  Russian 
government,  while  the  value  produced  is  upwards  of  one-filth  of 
the  total  for  all  Russia  in  Europe,  including  Poland.  Cotton, 
woollen,  and  silk  goods  are  the  chief  products.  The  sanitary 
conditisn  of  the  factories  is. very  bad  ;  the  number  of  children 
below  fifteen  years  employed  is  as  hich  as  16  per  cent,  the  hours 
of  daily  work  are  often  13  to  16,  and  the  mortality  is  very  great. 
The  total  income  obtained  by  the  population  of  the  government  from 
their  manufacturing  industry  is  estimated  at  £485,600.  The  chief 
income  of  the  people  is  derived,  however,  from  a  variety  of  petty  in- 
dustries, carried  on  in  their  villages  b^  the  peatents,  who  continue 
at  the  same  time  to  cultivate  th^  soill  Taxation  during  the  last 
twenty  years  has  been  increasing  rapidly,  and  in  .some  parts  of  tiie 
flpvemment  has  reached  an  average  of  12  roubles  per  house.  The 
chief  centres  of  trade  are  Moscow,  Kolomna,  Serpukndff,  Bogorodsk; 
Senrhievsk,  and  Pavlovsk.  There  are  125  fairs.  Transport  is  much 
facilitated  l^  railways,  and  bv  good  highroads  raaiating  from 
the  capital.  Moscow  is  divided  into  thirteen  districts,  the  chief 
towns  with  their  respective  populations  being— Moscow  (670,000), 
BogoTodsk  (6600),  Bronnitsy  (3500),  Ruza  (4000),  Kolomna  (18,800), 
Serpukhoff  (16,800),  Podolsk  (11,000),  Zvenigorod  (7800),  Mojaisk 
(4200),Volokokmsk  (3000),  Klin  (6700),  Dmitroff  (7600),  And  Vereya 
(5500).  In  addition  to  these  administrative  centres  may  be  men- 
tioned Yoskresensk  (6000),  Serghiovski  Posad  (27,500),  in  the 
neighbourhood  ^of  the  monastery  of  Troitsa,  a  rich  commercial  and 
industrial  town,  and  Pavlovski  Posad  (4500).  Many  of  the  villages 
are  far  more  important  from  their  industries  and  trade  than  tne 
district  towns. 

MOSCOW  (Russian,  Moskva),  the  Becond  capital  of 
the  Bussian  empire  and  chief  town  of  the  government 
and  district  of  the  same  name,  is  sitnated  in  55'  45'  N. 
lat  atid  37'  37'  E.  lon^.,  on  both  banks  of  the  river 
Moftkva,  a  tributary  of  the  Oka,  at  its  confluence  with 
the  rivulet  Yauza.  The  popular  idea  is  that  Moscow  is 
built  on  seven  hills,  and  in  fact  the  city  covers  several 
eminences,  the  altitudes  of  its  different  parts  varying  from 
500  to  850  feet  above  the  level  of  the  sea.  It.  is  400 
miles  from  St  Petersburg,  813  from  Archangel,  900  from 
Ufa»  938  from  Astrakhan,  933  from  Odessa,  and  811  from 
Warsaw.  It  lies  to  the  north  of  the  most  den8ely-pe9pled 
parts  of  Russia  (the  ^'black-earth  region''),  whilst  the 
country  to  the^  north  of  it  is  rather  thinly  peopled  as  far 
as  the  Volga,  and  very  sparsely  beyond  that.  The  space 
between  the  middle  Oka  and  the  Volga,  however,  was  the 
very  cradle  of  the  GreatjRussian  nationality  (Novgorod 
and  Pskov  excluded) ;  and  four  or  five  centuries  ago  Mos- 
cow had  a  quite  central  position  with  regard  to  this. 

The  present  city  measures  7  miles  from  north  to  soutii, 
and  9  miles  from  west-south-west  to  east-north-east,  and 
covers  an  area  of  32  square  miles  (about  40  when  the 
suburbs  are  included).  In  the  centre,  on  the  left  bank  of 
the  Moskva,  stands  the  "Kreml"  or  Kremlin,  occupying 
the  Borovitsky  hill,  which  in  t,he  12th  century  was  covered 
by  a  dense  forest.  .  To  tlie  east  of  the  Kremlin  is  the 
Kitay-Gorod,  formerly  the  Great  Posdd,  the  chief  centre 

1  According^o  recent  investigations  instituted  by  the  Moscow  pro- 
vindal  assembly,  JO  per  cent,  of  the  agricultural  population  (about 
20,000  households)  have  no  land  at  all ;  15  per  cent,  while  holding 
,kn4«jro  bankrupt ;  and  13  per  ceat.  are  without  cattle  or  implements. 


for  trade.  The-  By elyi-Gorod,  which  was  f omvuly  endaeed 
by  a  stone  wall  (whence  the  name),  surrounds  the  Kremlin 
a&d  the  Kitay-Gorod  on  tbe  west,  north,  and  north-east. 
A  line  of  boulevards  now  occupies  the  place  of  its  wall 
(destroyed  in  the  18th  century),  and  forms  a  first  cirelo 
of  streets  around  the  centre  of  Moscow.  The  Zemlanoy- 
Gorod  (earthen  enclosure)  surrounds  the  Byelyi-Gorod, 
including  tlie  "  Zamoskvoryechie "  on  the  right  bank  of 
^he  Moskva.  The  earthen  wall  and  palisade  that  formerly 
enclosed  it  no  longer  exist,  their  place  being  taken  by  a 

series  of  broad  streets  with  gardens  on  both  sides^ the 

Sadovaya,  or  Gardens  Street.  The  fourth  enclosure  (the 
"Kamer-College  earthen  wall")  was  made  during  the  reiga 
Df  Catherine  II. ;  it  is  of  irregular  shape,  and  encloses  the 
outer  parts  of  Moscow;  whilst  the  suburbs  and  the  villages 
which  have  sprung  up  on  the  highways  extend  4,  5,  and  6 
iniles  beyond.  I^e  general  view  obtained  from  the  west 
or  south  is  very  picturesque,  especially  on  account  of 
the  numerous  churches,  monasteries,  and  towers  with 
characteristic  architecture,  and  the  many  gardens  and 
ponds  scattered  among  clusters  of  houses.  The  Kremlin 
is  an  old  fort  of  pentagonal  (nearly  triangular)  shape,  98 
lEUTes  in  extent,  occupying  a  lull  about  100  feet  above  the 
level  of  the  Moskva.  It  is  enclosed  by  a  high  stone  wall 
12430  yards  in  length,  restored  during  the  present  century, 
and  having  eighteen  towers.  Its  five  gates  are  surmounted 
by  high  towers.  The  Spasskiya  (Saviour's  Gate)  was 
erected  in  1491  by  a  Milanese  architect,  the  Gothic  tower 
that  surmounts  it  having  been  added  in  1626  by  the 
English  architect  Holloway.  A  sacred  picture  of  the 
Saviour  was  placed  upon  it  in  1685,  and  all  yrho  pass 
through  the  gate  must  uncover.  The  towers  surmount- 
ing the  four  other  gates  were  erected  by  order  of  Ivan 
III.  Of  the  sacred  buildings  of  the  Elremlin  the  most 
venerated  is  the  Uspdnsky  cathedral.  The  former  church 
of  this  name  was  erected  in  1326  by  Ivan  Kalita,  but|  on 
its  falling  into  disrepair,  a  new  one  was  built  on  the  same 
place  in  1475-1479,  by.  Fioraventi,  in  the  Lombardo- 
Byzantine  style,  with  Indian  cupolas.  It  was  restored 
in  the  18th  century  and  in  1813.  It  contains  the  oldest 
and  most  venerated  holy  pictures  in*  Russia,  one  of  which 
is  attributed  to  the  metropolitan  Peter,  another  to  St 
Luke.  This  Uft  was  brought  from  Kieff  to  Vladimir 
in  1155,  and  thence  to  Moscow  in  1395;  its  jewelled 
metallic  cover  is  valued  at  £20,000..  The.  cn^thedral  pos- 
sesses also  a  gate  brought  from  Korsun,  the  throne  of 
Vladimir  I.,  and  numerous  relics  of  saints,  some  of 
which  date  from  the  14th  century.  The  Russian  metro- 
politans and  patriarchs  were  consecrated  in  this  cathedral, 
.as  well  as  the  czars  after  Ivan  IV..  The  ArkhanffeLsk 
cathedral  was.  originally  built  in  1333,  and  a  new  one  was. 
erected  in  its  place  in  1505.  It  has  suffered  very  much 
from  subsequent  restorations  and  decorations.  It  contains 
the  tombs  of  the  czars  from  Simeon  (1353)  to  Ivan 
Alexeevitch  (1696),  and  possesses  vlist  wealth.  The  Bla- 
govyeschensk  cathedral,  recalling  the  churches  of  Athos, 
was  bxdit  in  1489 ;  the  remarkable  pictures  of  Rubleff 
(1405),  contained  in  the. original  structure  of  1397-1416, 
have  been  preserved.  It  was  the  private  chapel  of  the 
czars.  Vestiges  of  a  very  old  church,  that  of  the  Saviour 
in  the  Wood  (Spcu  na  hoHl\  contemporaneous  with  the 
foundation  of  Moscow,  still  exist  in  the  yard  of  the  palace. 
A  stone  church  took  the  place  of  the  old  wooden  structure 
in  1330,  and  was  rebuilt  in  15JJ7.  •  Several  other  lurches 
of  the  15th  century,  with  valuable  archieological  remains^ 
are  found  within  the  walls  of  the  Kremlin.  The  Vozne- 
sensky  convent,  erected  in  1393,  and  recently  restored 
with  great  judgment,  is  the  burial-place  of  wives  and 
sisters  of  the  czars.  The  Chudoff  monastery,  erected  in 
1365,  was  the  se»t  of  theological  i&straction  Mdaitalt 
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pmon.  Close  by,  the  great  campanile  of  Ivan  Veiiky, 
erected  rn  the  Loinbardo-Byzantine  style  by  Boris  Godunoff 
in  1600,  rises  to  the  height  <rf  271  feet  (328  feet  including 
the  cross),  and  contains  many  bells,  one  of  which  weighs 
1285  cwts.  The  view  of  Moscow  from  this  campanile  is 
really  wonderful,  and  its  gilded  cupola  is  seen  from  a  great 
distance.  Close  by  is  the  well-known  Tsar-Kolokol  (Czar  of 
the  Bells),  60  feet  in  circumference  round  the  rim,  19  feet 
high,  and  weighing  3850  cwts.  I^  was  cast  in  1735,  and 
broken  during  the  fire  of  1737  before  beings  hung.  The 
treasury  of  the  patriarchs  (riznitsa)  contains  not  only  such 
articles  of  value  as  the  sakkos  of  the  metropolitan  Foty  with 
70,000  pearls,  but  also  very  remarkable  monumenta  of  Rus- 
sian archaeology.     The  library  has  500  Gredk  and  1000 


very  rare  Bussian  HSS.,  including  a  Gospel  of  the  8th 
century. 

The  great  palace  of  the  emperors,  erected  in  1849,  is  a 
fine  building  in  white  stone  with  a  gilded  cupola.  It  con- 
tains the  terems,  or  rooms  erected  for  the  young  princes  in 
1636  (restored  in  1836-1849,  their  former  character  being 
maintained),  a  remarkable  memorial  of  the  dopiestic  life  of 
the  czars  in  the  1 7th  century.  In  the  treasury  of  the  czp.rs, 
Granovitaya  Falata  and  Orujeynaya  Palata,  now  public 
museums,  the  richest  stores  connected  with  old  Russian 
archaeology  are  found — crowns,  thrones,  dresses,  various 
articles  of  household  furniture  belonging  to  the  czars, 
Russian  and  Mongolian  arms,  carriages,  &c. 

The  four  sides  of  the  Senate  Square  are  occupied  by 


Flan  of  Moscow. 


buildings  of  various  dates,  from  the  15th  century  onwards. 
The  senate,  now  the  law  courts,  was  erected  by  Catherine 
11.  Facing  it  is  the  arsenal,  containing  full  ammunition 
for  200,000  men. 

The  Temple  of  tliB  Saviour,  begun  in  1817  on  the 
Vorobiovy  hills,  ir  commemoration  of  1812,  was  abandoned 
in  1827,  and  a  new  one  was  built  during  the  years  183S- 
1881  en  a  hill  on  the  bank  of  the  Mo&kva,  at  a  short  dis- 
tance from  the  Kremlin.  Its  style  is  Lombardo-Byzantine, 
with  modifications  suggested  by  the  military  taste  of 
Nicholas  I.  Its  colossal  white  walls  are  well  proportioned, 
and  its  gilded  cupola&  are  seen  from  a  great  distance, 
^e  buildings  that  surround  it  are  to  be  cleared  away, 
^d  its  wide  squares  adorned  by  obelisks,  and  by  monu- 


ments to  Kutuzoff,  Barclay  de  Tolly,  Alexander  I.,  and 
Nicholas  I. 

The  Kitay-Gorod,  which  co\er8  121  acres,  and  has 
20,000  inhabitants,  is  the  chief  commercial  quarter  of 
Moscow.  .  It  contains  the  Gostinoy  Dvor,  consisting  of 
severaf  stone  buildings  divided  into  1200  shops,  where  all 
kinds  of  manufactured  articles  are  sold.  The  "  Red  Sqiiare," 
900  yards  long,  whose  stone  tribunal  was  formerly  the 
forum,  and  afterwards  the  place  of  execution,  separates  the 
Gostinoy  Dvor  from  the  Kremlin.  At  its  lower  end  stands 
the  fantastic  Pokrovsky  cathedral  (usually  known  as  Vabili 
Blajennyi),  which  is  the  wonder  of  all  strangers  visiting 
Moscow,  on  account  of  its  towers,  all  differing  from  each 
other,  and  representing,  in  their  variety' of  colours,  pine- 
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applei^  itaelonsy  and  the  like.  It  waa  btiilt  nnder  iTan  the 
Terrible  by  an  Italian.  The  exchange,  built  in  1838  and 
restored  in  1873,  is  very  lively,  and  its  twenty-three 
'* exchange  artels"  (associations  of  nearly  2000  .broken, 
possessing  a  capital  of  nA>re  than  £100,000)  are  worthy  of 
remark.  Banks,  houses  of  great  commercial  firms,  streets 
full  of  old  bookshops  carrying  on  a  very  large  trade,  and 
finally  the  Tolkuchy  rynok,  the  market  of  the  poorest 
dealers  in  old  clothes,  occupy  the  Kitay-Gorod,  side  by  side 
with  restaurants  of  the  highest  class.  In  the  Kitay-Gorod 
are  also  sit^iated  the  house  of  the  Bomanoffs,  rebuilt  in 
1859  in  exact  conformity  with  its  former  shape;  a  Greek 
monastery ;  and  the  printing-ofSce  of  the  synod,  containing 
about  600  MSS.  and  10,000  very  old  printed  books,  to- 
gether with  a  museum  of  old  typographical'  implements. 
At  the  entrance  to  the  Kitay-Gorod  stands  the  highly- 
Venerated  chapel  of  the  Virgin  of  Iberia,  which  is  a  copy, 
made  in  1648,  of  a  holy  picture  placed  on  the  chief  gate 
of  the  monastery  of  Athos.  Close  by  is  the  recently  opened 
historical  museum,  which  will  contain  collections  respect- 
ively illustrating  separate  periods  of  Bussian  history 

llie  northern  parts  of  the  Byelyi-Gorod  are  abo  the 
centre  of  a  lively  trade.  Here  are  situated  the  Okhotnyi 
B>ad  (poultry  market)  and  the  narrow  streets  Tverskaya 
and  Kuznetdky-Most,  the  rendezvous  of  the  world  of  fashion. 
Here  also  are  the  theatres.  In  the  south-west  of  the  Byelyi- 
Gorod,  opposite  the  garden  of  the  Kremlin,  stand  the  ui  i- 
versity,'  the  public  museum,  and  the  military  riding  school. 

The  Zemlyanoy-Gorod,  which  has  arisen  from  villages 
that  surrounded  Moscow,  exhibits  a  variety  of  characters. 
In  the  neighbourhood  of  the  railway  stations  it  is  a  busy 
centre  of  traffic;  other  parts  of  it  are  manufacturing 
centres,  whilst  others — as,  for  instance,  the  small  quiet 
streets  in  the  west  of  the  boulevard  of  Prechistenka,  called 
the  old  Konnsheniiaya,  with  their  wooden  houses  and 
spacioMs  yards — are  the  true  abodes  of  the  families  of  the 
old,  for  the  most  part  decayed,  but  still  proud  nobility. 
The  Zamo8kvor>echie,  on  the  right  bank  of  the  Moskva, 
is  the  abode  of  the  patriarchal  merchant  families.'  Each 
hou^e  is  surrounded  by  a  yard  whose  gate  is  rarely  opened, 
and  each  house,  with  its  dependencies  and  gardens,  bears 
the  character  of  a  separate  estate. 

The  climate  of  Moscow  is  cold  and  continental,  but  health  v. 
The  average  annual  temperature  is  40''1  Fahr.  (January,  14  ; 
Jul),  66" '5).  The  summer  is  warm  (64**2),  and  the  winter  cold 
and  diy  (15^8),  freat  masses  of  snow  covering  the  streets.  The 
■prmg,  as  is  usually  the  case  in  cold  continental  dimates,  is  beauti- 
fuL  The  prevailing  winds  are  south-west  and  south.  The  river 
Moskva  is  frozen,  on  the  average,  for  153  days  (from  12th  Novem- 
ber to  18th  April). 

Besides  the  Moskva  and  the  Yauza,  Moscow  is  watered  also  by 
the  Ke^Iinnaya,  which  now  flows  in  an  underground  channel  under 
the  walls  of  the  Kremlin.  The  city  has  about  200  ponds.  The 
Moskva  is  crossed  by  five  bridges ;  a  bran<;h  of  it,  or  rather  a 
channel,  makes  an  elongated  island  in  the  centre  of  the  town. 
Water  of  excellent  quality,  principally  from  the  Mytischi  springs 
and  ponds,  IF  miles  distant,  is  led  to  fountains  in  difTereut  parts 
of  the  town,  whence  it  is  taken  by  watermen.  But  this  supply 
amounts  only  to  1,865,000  pUons  a  day,  and  the  great  mass  of  the 
inhabitants  make  use  of  the  contaminated  water  of  the  Moskva 
and  even  of  the  Yauza,  or  of  private  wells. 

The  population  of  Moscow,  which  is  steadily  increasing,  is  esti- 
mated at  670,000  ;  but  an  accurate  census  has  not  yet  been  made. 
In  the  middle  of  the  18th  cciitury  it  was  estimated  at  only  150,000  ; 
in  1812,  at  260,000  in  summer  and  400,000  in  winter.  In  1864  it 
was  estimated  (probably  under  the  truth)  at  ^65,000.  The  inhabit- 
ants are  mostly  Great-Kussians,  and  only  about  6000  are  foreigners. 
They  chiefly  belonc  to  the  Greek  Church,  or  are  nonconformisto, 
the  number  of  LUthe^ins  and  Catholics  being  only  8000  to  9000. 
The  mortality  is  rtTj  great :  in  1879  and  1880  it  reached  87*9  and 
41*8  per  thousand  (men  39*8;  women  48 '9),  and  usually  exceeds 
the^  birth-rate.  Moscow,  moreover,  ia  often  visited  by  epidemics 
which  •immensely  increase  the  mortality,  in  consequence  of  the 
almost  entire  absence  of  sanitary  regulations.  Fires  are  Very  fre- 
quent; within  ten  yean  (1870-1879)  they  numbered  2492,  thaloM 
boing  «Btinated  at  £2,865,300. 


.  Since  the  14th  oentoiy  Moscow  has  been  an  important  < 
dal  dtv.  Its  merchants  eanied  on  a  brisk  trade  with  Novgorod 
and  Pskov,  with  Lithuania,  Poland,  Hungary,  ConstantiBopley 
Azoff,  and. Astrakhan.  About  the  end  of  the  16th  century  its 
princes  tnmaported  to  Moscow,  Vladimir,  and  other  Russian  towns 
no  fewer  than  18,000  of  the  richest  Novgorod  merchant  fami1if% 
and  took  over  the  entire  trade  of  that  city,  entering  into  direct 
relations  with  Narva  and  Livonia.  The  shops  of  the  Gostjnoy 
Dvors  of  Moscow  astonished  foreign  visitors  in  the  16th  century 
by  their  large  supply  of  foreign  wares,  and  bv  the  low  prices  at 
which  the  ^x>ducts  of  western  Europe  were  sold, — a  circumstaaoe 
explained  by  the  barter  character  of  the  trade.  The  annexataon 
of  Kazan  and  the  conquest  of  Siberia  gave  a  new  imi>ortance  to 
Moscow,  brinsing  it  into  direct  commercial  relations  with  Khiva, 


Bokhara,  ancT  CHina,  and  supplying  it  with  Siberian  tan,    Th« 

nds  of  ail  European  merchants  in  ihm 

16th  century,  and  an  Enclish  company,  '*The  Mystery,"  having 


fur-trade  engrossed  the  minds  < 


received  the  monopoly  or  the  Archangel  trade,  caused  ^e  trsAo 
to  be  sent  by  the  White  Sea  instead  of  the  Baltic.  Moocow  thns 
became  the  centre  for  nearly  the  whole  trade  of  Russia,  and  the 
czar  himself  engaged  In  large  commercial  operations.  All  bo7«r% 
and  the  church  too,  were  traders ;  and  the  poorest  Moecow  bmt- 
chants  participated  in  the  trade  through  their  corporations^ 
Persians,  Greeks^  Armenians,*  Swedes,  English,  Germans^  and 
Lithuanians  had  each  its  own  Goetinoy  Dvor  (or  caravanserai). 
Situated  at  the  junction  of  six  important  highways  (along  whidi 
cbmmunication  was  maintained  by  special  yamshiks),  Moscow  was 
the  great  storehouse  and  exchang0*mart  for  the  merchandise  of 
Europe  and  Asia.  Tlie  opening  of  the  port  at  St  Peterabnrif  affected 
its  commercial  interest  unfavourablv  at  first ;  but  the  Asiatk  and 
internal  trade  of  Moscow  hlu  since  then  enormouslv  increased.  At 
present  it  is  the  chief  centre  of  railway  traffic.  The  revenue  of  its 
custom-house  was  in  1880  double  that  of  St  Petersburg  (80,000,000 
roubles,  as  against  16,620,000  at  St  Petersburg  and  9,000,000  at 
Warsaw).  But  the  home  traffic  is  the  most  important  branch  of  the 
Moscow  trade.  •  The  city  is  the  chief  centre  for  the  trade  in  ffrain,  in 
hemp,  and  in  oils,  sent  to  tho  Baltic  ports;  in  tea,  brought  both  b^ 
Siberia  and  by  St  Petersburg ;  in  sugar,  refined  there  in  large  quanti- 
ties ;  in  grocery  wares  for  the  supply  of  more  than  half  Busna  and 
all  Siberia ;  in  tallow,  skins,  wool,  metals,  timber,  wooden  wmre% 
and  all  other  produce  of  the  manufactures  of  middle  Russia.  No 
less  than  10,000,000  cwts.  of  com  are  annually  brought  to  Moscow, 
half  of  which  is  sent  to  tho  Baltic  ports.  Tho  yearly  return  of  tho 
Moscow  trade  was  estimated  at  £9,000,000  in  1848,— probably  only 
a  half  or  a  thiid  of  the  real  value,  which  is  believed  to  have  been 
at  least  trebled  since  that  time.  The  Quantity  of  goods  carried  by 
the  six  railwje  from  Moscow  to  St  Petersburg,  z  eroelav,  Nyni, 
Ryazan,  Kursk,  and  Brest,  amounted  in  1878  to  162,848,500  cwta. 
(out  of  635,740,000  for  the  whole  of  Russia) ;  and  the  number  of 
passengers  was  8,637,890  (1,263,630  military)  out  of  a  total  for  all 
Russia  of  37,580,800  (civil  and  mili^ay)  in  that  year. 

From  the  15th  century  onwards  'he  villages  around  Moscow  were 
renowned  for  the  variety  of  small  trades  they  carried  on ;  the  first 
large  manufactures  in  cottons,  woollen  fabrics,  silk,  china,  and 
glass  in  Great  Russia  appeared  at  Moscow  in  the  17th  and  18th 
centuries.  After  1880,  in  consequence  of  protection  tariffs,  ttie 
manufactories  in  the  government  of  Moscow  rapidly  increased  in 
number ;  and  at  present  two-thirds  of  thein,  or  about  1000,  annn- 
ally  producing  articles  to  the  value  of  upwards  of  £10,000,000  (the 
real  production  is  probably  much  higher),  are  concentrated  in  the 
capitaL  There  are  at  Moscow  about  170  cotton-miUs,  90  manu- 
factories of  woollens,  and  70  of  silks,  the  silk  manufkctured  beSng 
chiefly  Caucasian,  although  a  good  deal  is  also  imported  from  the 
west;  there  are  also  upwards  of  2Q  large  tanneries,  60  tobaooo- 
factories,  15  large  candle-works,  70  larser  workshops  in  metals,  13 
wax-candle  works,  80  oarriage  manufactories,  20  watch  mann- 
f^ctoriesi 

•  The  income  and  expenditure  of  Moscow  in  1882  were  respeetivalT 
4,921,067  and  6,124,063  roubles,  as  compared  with  4,780,724  and 
6,490,433  in  1881. 

Moscow  has  many  educational  institutions  and  sdentiflo  societissL 
The  university,  founded  in  1755,  exercised  a  powerful  influence  on 
the  intellectual  life  of' Russia  during  the  years  1880-1848;  and 
it  still  continues  to  be  the  most  freauentcd  Russian  university.  In 
1882  it  had  2430  students  and  a  teaching  staff  of  884 ;  the  students 
are  mostly  poor,  the  sum  of  107,588  roubles  having  been  given 
in  1881  in  scholarships  to  854  of  their  number,  and  14,00Q  roubles 
in  the  form  of  occasional  assistance.  The  library  contains  nearly 
200,000  volumes,  and  has  rich  collections  in  mineralo^*  geologv, 
and  zoology.  Tliere  is  also  an  excellent  higher  technical  school  i 
and  an  agricultural  college  is  situated  in  the  Petrovskoye  snbiirh. 
Moscow  has  also  a  theological  academy,  a  commercial  academy,  a 
school  of  topography,  an  mstitute  (of  Lazaraff)  for  the  stndy  of 
Oriental  languages,  a  musical  conservatory;  four  institutes  for 
women,  a  f^  university  for  women,  seven  colleges  for  boys  and 
thYee  for  girUi,  three  corps  of  ndlitsry  cadeta,  very  nnmetons 
primary  and  technical  schools,  and  many  private  sdiools.    Bat 
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•till  tliMe  an  insafficMnt  for  the  popvUtion,  and  the  mimicipal 
•choob  every  year  reftiae  admimion  to  about  16G0  boya  and  girla. 

The  sdentifio  societies  are  specially  distinffvlshed  for  their  services 
in  the  exploration  of  the  ooantry.  The  following  desenre  parti- 
ealar  mention : — Uie  society  of  naturalists  (founded  in  1805) ;  the 
society  of  Russian  history  and  antiquities,  which  has  published 
many  remarkable  works ;  the  society  of  amateurs  ci  Russian  litera- 
ture ;  the  physicsl  and  medical  society ;  the  mathematics  society ; 
the  society  for  the  diffusion  of  useful  books ;  the  very  actiTO  archaeo- 
logical society,  founded  in  1864 ;  a  society  of  gudenin(|[  and  of 
agriculture  ;  several  technical,  aztbtic,  and  musical  sodetiea ;  and 
the  very  active  young  society  of  the  friends  of  natfmd  science,  which 
already  has  publishM  many  useful  volumes. 

Among  the  museums  of  Moscow,  the  museum,  formerlv  Ruman- 
tseflTs,  now  connected  with  the  so-caUed  "pubUc  museum,  occupies 
the  firrt  rank.  It  contains  a  library  of  160,000  volumes  and  2300 
HSS.,  remarkable  collections  of  old  pictures,  sculptures,  and  prints, 
as  well  as  a  rich  mineralogical^  collection,  and  an  ethno||raphical 
collection  representing  very  >1tccurately  the  various  inhabitants  of 
Russia.  The  historical  museum  has  afready  been  mentioned.  Ilie 
private  museum  of  Prince  Oolitzyn  contains  a  good  collection  of 
paintings  and  MSS. ;  and  great  treasures  of  ardueology  are  amassed 
in  various  private  collections  in  Moscow  and  its  suburbs. 

The  periodical  press  does  not  on  the  whole  exercise  great  influ- 
ence ;  twentv-five  periodicals  are  published,  oesides  those  of  scientific 
sodetiea.     But  Moscow  publishes  a  lar  laiger  number  of  books  for 

Jirimary  instruction  and  of  the  humblest  kind  of  Uteratnre  and  prints 
or  the  use  of  peasants  than  any  other  Russian  city. 

The  philanthropic  institutions  are  numerous,  the  first  rank  being 
occupied  by  the  immense  Foundlings'  Hospital,  erected  in  1764. 
The  noerotals,  municipal,  military,  and  private,  are  very  large,  but 
much  below  the  standard  of  other  capitals.  The  numbw  of  private 
philanthropic  institutions  is  very  considerable. 

Though  the  drama  was  introduced  into  Russia  at  Kieff,  Moscow 
was  the  place  of  its  development.  The  earliest  stage  representations 
were  made  at  Moscow  in  1640,  and  the  first  comedy — a  translation  of 
Moliire's  M4d«cin  Malgr^  Z^u^— was  played  in  the  palace  be  fore  Sophie, 
the  sister  of  Peter  I.  It  was  only  in  17^(9  that  a  theatre  was  erected.. 
A  large  stone  theatre  was  erected  in  1776,  and  rebuilt  in  1866  after 
a  fire.  It  is  for  the  Moscow  stage  that  the  best  Russian  dramas 
hare  been  WTitten,  and  it  was  in  tne  *' small  theatre  "  that  the  best 
Russian  actors— Schepkin,  Sadovsky,  Shumsky,  and  Madame  Yasi- 
lieff—exhibited  the  comedies  of  Go^l,  Griboyedol^  and  Ostrovsky. 

Moscow,  where  the  Great-Russun  language  is  spoken  in  its 
createst  purity,  was  the  birthplace  of  the  two  chief  Kuasian  poets, 
Pushkin  and  Lermontoff,  as  well  as  of  Griboyedoff^  Ostrovsky,  and 
Herzen.  A  monument  to  Pushkin  was  erected  in  1880,  on  the 
Tverskoy  boulevard.  Gribopredoff,  in  his  remarkable  comedy  Chrt 
ot  lima,  has  given  a  lively  picture  of  the  higher  Moscow  society  of 
the  beginning  of  this  centuiy,  which  continued  to  hold  good  until 
withiu  the  last  few  years.  His  remark  as  to  the  unmistakable 
individuality  of  the  Moscow  typo  also  maintains  its  truth ;  although 
the  physiognomy  of  Moscow  has  much  changed  since  his  day,  it 
still  has  its  special  features  that  distinguish  it  from  every  other 
capital.  The  division  of  classes  is  much  more  felt  at  3Ioscow  than 
eUrawhere.  The  tendency  towards  originality,  the  love  of  grandioee 
undertakings,  a  kind  of  brag,  together  with  little  feeling  of  inde- 
pendence, a  good  deal  of  laziness,  and  much  cordiality,  still  charac- 
terize the  educated  classes.  The  merchants  live  quite  aloof  from 
any  political  or  even  intellectual  movement,  under  a  rude  patri- 
archal system,  well  described  in  the  dramas  of  Ostrovsky.  A  large 
proportion  of  them  are  nonconformists.  Their  sons,  the  well- 
known  kupechcskiye  synki,  "merchants'  sons,"  when  they  leave 
this  kind  of  life,  astonish  the  capital  vrith  their  extravagances  and 
absurd  display  of  wealth.  But  JImcow  takes  its  preaont  physiog- 
nomy chiefly  from  its  busy  lower  classes.  The  streets  are  full  of 
merchants  and  peasants,  who  continue  to  wear  the  old  Russian  garb, 
go  on  foot  in  the  streets,  drink  tea  in  modest  restaurants,  and  trans- 
act lar»e  buaiucas.  From  being  a  town  of  the  aristocracy,  Moscow 
is  coming  to  be  more  and  more  a  town  of  the  wealthy  middle 
classes,  who  persist  in  keeping  the  low  educations!  level,  of  the 
peasants  in  the  villages,  ana  have  but  one  aspiration,  to  become  in, 
their  turn  "  merchants  "  of  the  typo  described  by  Ostrovsky. 

Suhurht.'^yioacoxr  is  surrounded  by  beautiful  parks  and  pictur- 
esque suburbs.  Of  the  former  one  of  the  most  frequented  is  the  Petrov- 
sky  Park,  to  the  north-west  A  little  farther  out  is  tho  Petrovskoye 
Razumovskoye  estate,  with  an  agricultural  academy  and  its  de- 

E'  ncies  (botanical  garden,  experimental  farm,  kc).  Another 
park  and  wood  surround  an  imperial  palace  in  the  village 
tankino.  Tho  private  estates  or  Kuzminki,  Kuskovo,  and 
Knntzevo  are  also  surrounded  by  parks;  the  last  has  remains 
of  a  very  old  graveyard,  supposed  to  belong  to  the  pagan  period. 
Twenty-eight  miles  westward  from  the  city  is  the  Savvin-Storojevsky 
monastery,  situated,  like  so  many  other  Russian  monasteries,  in  a  very 
fertile  country,  amidst  beautiful  forests  ;  it  has  a  pretty  cathedra^ 
a  rich  treasury,  and  library.  Farther  westward  still  is  the  N.ew 
^erwMkm  monastery  erected  by  the  patriarch  I^ikon, 


In  the  south-WMt,  on  the  ri^ht  bani:  of  tLa  M^oakTB»  which  han 
makes  a  ^reat  bend  to  the  south,  are  the  Yorobiovy  hills^  which' 
are  accessible  by  steamer  ttom  Moscow,  and  afford  one  of  the  best 
vie^  of  the  capital  In  the  bend  of  the  Moskva  is  sifted  the. 
Novo-Dyevitchiy  convent,  erected  in  1526,  and  oonnectodwith 
many  events  of  Russian  history.  iVis  now  the  burial-plaoe  of  th^ 
Moscow  aristocracy,  and  one  of  the  richest  nunneries  in  Russia.'  The 
village  Arkhangelskoye  has  also  a  good  park  and  a  palace  built  by 
RastrellL  Iliynskoye,  formerly  a  private  estate,  was  purchased  by 
the  ii^perial  iamily  in  1864. 

In  tha  sofith,  on  the  road  to  Serpukhofl^  is  the  viUaga^o/ 
Eolomenskoye,  the  residenoe  of  Alexu  Mikhailoviteh,  tnth  « 
church  built  in  1681  (a  striking  monument  of  Russian  architednre, 
restored  in  1880).  Biakovo  has  also  a  church  huHt  in  the  16th  and 
17th  centuries— a  pure  example  of  the  architecture  of. Moscow, 
recalling  the  temple  of  Yasili  Blajennyi  '  One  of  the  best  sitea  in 
the  nei^hourhoca  of  Moscow  is  occupied  by  the  park  of  iWitsyno 
(11  miles  from  the  Kursk  railway  station),  purchased  by  Catherine 
IK .  with  an  unfinished  palace  and  a  beautifm  park.  The  moniwtenr 
NikolocUgryeshskiy,  12'ipiles  from  the  city,  between  the  Kursk 
and  Ryazan  railways,  also  occupies  a  beautiM  site,  and  isv  much 
visited  hj  Moecow  merchants,  to  venerate  a  holy  picture  by  which 
Dmitry  Donskoy  is  said' to  have  been  blessed  before  going  to  fight 
the  Mongols. 

In  the  north,  the  forest  of  Sokolniki,  joovering  4|  square  mOes, 
with  its  radial  alleys  and  munerous  summer  residences,  is  the  part  of 
Moscow  most  frequented  by  the  middle  elssset."  does  by,  towards 
the  east,  is  situated  the  Fnobr^enskoye  suburb^  the  centre  of  the 
nonconfomusts,  and  farther  soutk^tha  village  of  Ismailovo,.1rith  a 
home  for  invalids  and  a  model  ikrm  for  apiculture.  To  the  west 
of  Sokolniki  is  situated  the  wood  of  Marima,  the  favourite  resort 
of  the  merchants  end  "  merchants-  s6ns,"  who  then  spend  fabulous 
sums  of  mon«y  on  choirs  of  Gipsy  singersi 

Sistory.^fh.B  Russian  annals  first  mention  Moscow  in  1147  as  a 
place  where  Yuri  Dolgoraki  met  with  Svyatoslav  of  Syeversk  and 
nis  allies.  The  sits  was  inhabited  from  a  very  .remote  antiquity 
by  the  Merya  and  Mordvinians,  whose  remains  are  numerous  in 
the  neighbourhood,  and  it  was  well  peopled  by  Great-Russians  in 
the  12th  century.  To  the  end  of  the  ISth -century  Moscow  re- 
mained a  dependoiinr  of  the  princes  of  YUdimir,  and  had  to  suffer 
fVom  the  raids  of  the  Mongols,  who  burned  and  plundered  it  in 
1237  and  1293.  It  is  only  under  the  rule  of  DaniU,  son  of  Alex- 
ander Nevsky  (1261-1802),  that  the  prince  of  Moscow  acquired 
some  imjwrtanoe  for  the  part  he  took  in  the  wars'  against  the 
Lithuanians  He  annexed  to  his  principslity  Kolomna,  situated 
at  the  confluence  of  the  Moskva  with  the  Ou.«  His  son  in  1302 
annexed  Pereyaslavl  Zalessky,  and  next  year  Mojaisk  (taking  thus 
possession  of  the  Moskva  firom  its  head  to  ita  •  Aouth),  .and  so 
inaugurated  a  policy  which  lasted  for  centuries,  and  oonsisted  in 
the  annexation  by  purchase  and  other  mesns  of  the  neighbouring 
towns  and  villages.  In  1800  the  Kremlin,  or  fort,  was.  enclosed 
by  a  strong  wall  of  earth  and  wood,  offering  a  protection  to  nu- 
merous emigrants  fh>m  the  Tver  and  Ryazan  principalities  who 
went  to  settle  around  the  new  city.  Under  John  Kalita  (1825- 
1841)  the  principality  of  Yladimir — where  the  princes  of  Kieff 
and  the  metropolitan  of  Russia  had  taken  refuge  after  the  wars 
that  deaolated  south-westom  Russia— -became  united  with  Moscow^ 
and  in  1826  the  metropolitan  Peter  established  his  seat  at  Moscow, 
giving  thus  a  new  importance  and  a  powerful  support  to  the  young 
principality.  In  1867  the  Kremlin  was  enclosed  by  stone  walls, 
which  soon  proved  strong  enough  to  resist  the  Lithuanians  under 
Olgerd  (1868  and  1871).  The  son  and  graiidson  of  Kalito  steadDy 
pursued  the  same  policy.  The  latter  (Dmitry  Donskoy)  annexed 
tlie  dominions  of  Starodub  and  Rostoff,  and  took  part  in  the  rcr 
nowned  battle  of  Kulikovo  (1380),  where  the  Russians  ventured  for 
tho  first  time  to  oppoee  the  Mongols  in  a  great  pitched  battle. 
The  church,  which  strongly  supported  the  princes  of  Moscow, 
ascribed  the  presumed  victory  to  him  and  to  the  holy  pictures 
of  the  Moscow  monast^ea. 

At  this  time  Moscow  occupied  a  wide  area  covered  with  villages. 
The  Kremlin  had  three  cathedrals— «ld,  small,  and  dark  buildings^ 
having  narrow  windows  filled  with  mica-plates  which  were  sur- 
rounded by  the  plain  wooden  houses  of  the  prince  and  his  boyars.^ 
To  the  east  of  the  Kremlin  was  tk^poaadf  or  city,  also  endoeed  by 
a  wall,  and  even  then  an  important  centre  for  tn^e.  Different 
parts  of  the  town  belonged  to  different  princea.  In  1 866  Moecow  suf- 
fered from  pestilence.  Two  years  after  the  battle  of  Kulikovo  it  was 
taken  and  plundered  (for  the  last  time)  by  the  khan  (Toktamish),. 

The  graaual  increase  of  the  principality  continued  during  the 
first  half  of  the  16th  century,  and  at  the  death  of  Yasili  II.  tho 
Blind,  in  1462,  it  included  not  only  the  whole  of  what  is  now  the 
government  of  Moscow,  but  also  large  parts  of  the  present  govern- 
ments of  Kaluga,  Tula,  Yladimir,  K^jni  -  Novgorod, .  Kostroma, 
Yyatka,  Yologda,  Yaroslav,  and  Tver.  Still  the  prince,  although 
assuming,  like  several  others,  the  title  of  Great  Pnnce,  had  simj^y 

1  The  namsof  b€feu%  or  tetafi,  was  etran  to  ths  dewMBdsnta  of  ths  fomior 
miUtary  taii4s  of  t^a  priaess,  wiio  ))s4  osooaM  ce«(H«Uors  sad  ia|i4oini«r|, 
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a  littl«  mora  inflnenee  tiuA  otW  Isdependint  mien  in  the  alfain 
of  north-eastern  Rassu,  Mid  wit  reoognked  m  the  eldest  prince 
h j  the  khans.  The  towns  which  leoogniaed  his  sopreAuey  were 
quite  independent,  and  only  paid  to  his  representatives  the  judi- 
ciary tazesy  in  ezchanfle  for  militaiy  proteooon.  It  is  only  under 
Ivan  in.  (called  the  Great  by  some  Snssian  historians)  that  the 
prince  of  Moscow  asserted  his  claims  on  other  parts  of  Russia,  and 
called  himself  "  Ruler  of  all  Russia  '*  {Monactar  imya  Motii).  It 
was  about  this  time,  when  the  wealth  of  Moscow  was  rapidly  in- 
creasing bv  the  extension  of  its  trade,  that  the  embellishment  of 
the  town  began.  In  room  of  the  old  cathsdial  Uspens]nr»  i^  now 
ttmcture  was  built  by  Fiorarenti  of  Bokgna,  aided  bysKoTflorod 
k  The  cathedral  Arkhangelsky  was  also  rebuilt,  and  a  tiiird, 
yeschensky,  was  erected,  as  well  as  a  stone  palace  and  other 
igs.  The  Kremlin  was  fortified  by  strong  towers,  and  the 
houses  and  churches  built  close  to  the  walls  were  destroyed.     In 

1690  Moscow  was  said  to  contain  46,000  houses  and  100,000  in- 
habitants. Its  trade  was  rery  active.  Iran  IV.  finally  annexed 
NoTgorod  and  Pskov  to  Moscow,  and  subdued  Kaian  and  Astta- 
khan.  But  afte**  this  reign  Moacowsuflfered  for  a  Ions  time  a 
series  of  misfortunes.  In  1647  two  dreadful  conflagrations  aestroyed 
nearly  all  the  city,  and  a  few  days  later  the  khan  of  the  Crimea 
advanced  against  it  with  100,000  men.  He  was  compeUed  to  retire 
firom  the  Mnks  of  the  Oka,  but  in  1571,  taking  advantage  of  the 
stats  into  which  Russia  wa^  broueht  by  the  extravagances  of  Ivan, 
he  took  Moecow  and  burned  all  the  town  outside  the  Kremlin. 
The  gates  of  the  Kremlin  having  -been  shut,  thousands  of  people 
died  in  the  flames,  and  the  annals  record  that  of  the  200,000  who 
then  formed  the  population  of  Moecow,  only  80,000  remained.     In 

1691  the  Mongols  were  again  in  Moscow  and  avenged  their  repulse 
Itom  the.  Kremlin  on  the  inhabitants  of  the  open  town. 

By.  the-  end  of  the  16th  century  Moecow  was  a  laige  dty,  not 
less  than  14  miles  in  circumference.  The  "  Great  Poead,"  or  city, 
eontaining  several  .Goatinoy  Dvors  for  merchants  of  all  nationali^ 
tiee,  was  enclosed  in  1534  by  a  trench  and  stone  wall,  which 
still  exist  The  "  White  Town  *'  which  endoeed  the  Kremlin  and 
Great  Posad  from  west  and  north  was  also  fortified,  in  1686,  hj  a 
stone  w%ll  (destroved  in  the  18th  century) ;  and  in  1688  a  third 
enclosure,  a  palisaded  earthen  wall,  the  Zemlyanoy-GoTod,  was  beffun, 
including  all  the  town  that  surrounded  the  three  former  subdivi- 
sions ;  it  remained  until  the  end  of  the  18th  century.  Foreigners 
who  visited  Moscow  spoke  with  astonishment  of  its  wealth  and  its 
beauty.  But  the  internal  affairs  of  the  capital  were  in  very  bad 
case.  During  the  century,  owins  to  the  iocrease  of  population, 
new  annexations,  and  a  hvely  trade,  the  power  of  the  do vars  had 
gradually  increased.  The  peasants  who  settled  on  their  lands,  or 
on  the  estates  of  the  prince  given  to  boyars,  had  gradually  become 
their  serfs :  and  the  politiail  tendency  of  the  boyars,  supported 
by  the  wealthier  middle  classes  (which  had  also  a  rapid*  develop- 
ment in  the  aame  century),  was  to  become  rulers  of  Russia,  like 
the  noblesse  of  Poland.  Inuring  the  reign  of  Theodore,  Boris 
GodunofT,  the  regent,  ordered  the  murder  of  the  hei^  to  the  throne, 
Domethns,  m>n  of  Ivan  lY.,  and  himself  became  czar  of  Russia. 
Moscow  sufierod  severely  in  the  struggle  which  ensued,  especially 
when  the  popula<9B  roee  and  exterminated  the  Polish  gamson,  on 
which  occasion  the  whole  of  the  town  outside, the  ^wnlin  was 
again  burned  and  plundered.  But  in  compensation  it  had  acquired 
in  the  eyes  of  the  nation  a  greatly-increaMd  moral  importance,  as 
a  stronghold  against  foreign  invasioDs.  The  monastery  of  Troitsa, 
which  the  Poles  besiegea  without  taking;  !was  invested  with  a 
higher  sanctity.  The  town  also  by  and  by  recovered  its  commercisl 
importance,  and  this  the  more  as  other  commercial  dtiee  were 
ruined^  or  fell  into  the  hands  of  foreijgpers ;  and  thirty  ycNrs  after 
1612  Moscow  was  again  a  wealthy  city.  Owing,  ho#ever,  to  the 
ever-increasinir  concentration  of  power  'in  the  .hands  of  the  csars, 
and 'the  steady  development  of  autocracy,  it  lost  much  of  its 
political  importance,  and  assumed  more  and  mote,  tspedallv  under 
Alexia  Miknailovitch,  the  character  of  a  private  estate  ci  tne  csar, 
its  auburbs  becoming  mere  dependencies  of  his'vsst  housshold. 

During  the  whole  of  the  17th  century  Moscow  continued  to  he 
the  scene  of  many  troubles  and  internal  strageles.  The  people 
several  times  revolted^against  the  favouritee  of  Uie  csar,  ana  were 
subdued  only  by  cruel  executions;  in  which  the  s<r»ft«y  a  dtti 
of  citizens  and  merchants  rendering  hereditary  military  service'^ 
supported  the  czar.  Afterwards  appeared  the  raaikol  or  nonoon- 
fomust  movement,  and  in  1648,  when  the  news  spread  that  Stenka 
Basin  was  advancing  on  Moscow  *^*  to  settle  his  accounts  with  the 
boyars,"  the-  populace  was, kept  from  rising  only  by  severe  ivpres- 
sive  measurer  and  by  the  defeat  of  the  invaderl  Later  on,  the 
tireltzif  themselves  engaaed  in  a  series  of  rebellions,  which  led  the 
youthful  Peter  I.  to  shea  rivers  of  blood.  The  opposition  encoun- 
tered at  Moscow  by  his  plans  of  reforming  Russia  according  to  his 
ideal  of  military  autocracy,  the  conspiracies  of  the  boyars  and  mer- 
chants, ihe  distrust  of  the  mass  of  the  people,  all  compelled  liim 
afterwards  to  leave  the  city,  and  to  seek,  as  his  ancestors  had 
done,  for  a  new  capital.  Tlus  he.  founded  on  the  very  confines  of 
fhe  military  empire  he  was  trying  to  establish. .  -  - 


In  the  eouzie  of  the  l^fh  unktary  Moaesow  iMcams  iSw  SMt  cf  a 
passive  and  diaoontented  oppoeition  to  the  8t  Petaisbnig  KJovcra- 
ment  Peter  I. ,  wishing  to  see  Moeoow  like  other  capitals  of  wcsten 
Europe,  ordered  that  only  stone  houses  should  be  built  withSn^th* 
walls-  of  ths  town,  that  the  streets  should  be  peved,  and  so  on  ; 
but  his  orders  were  only  partially  executed.  In  1722  ^e  Kraiflia 
was  restored^  In  1788  the  dty  became  once  more  the  prmr  of  s 
great  conflagration ;  two  others  followed  in  1748  and  1768,  anil 

fave  an  opportuni^  for  enlarging  some  streets  and  sqnarss.  In 
766  the  first  Russian  universi^  was  founded  *t  Moecow.  Oatherine 
IL'  tried  to  conciliate  the  nobility,  and  applied  herself  to  bcacflt 
the  capital  with  new  and  useful  building  such  as  the  senate  housoy 
the  foundling'  and  several  other  hospitals,  salt  stores,  ke.  Tha 
cemeteries  within  the  town  were  cloeed  after  the  plague  of  1771  ; 
several  streets  were  enlarged,  and  the  squares  deand  of  the  small 
shops  that  encumbered  them.  Water  was  brought  by  an  aqueduct 
from  the  Mytischi  villages.  In  1787  the  dtyhsd  808  churches,  24 
monasteriee  and  convents,  8966  houses  (of  which  1506  were  of  stone]^ 
oneprinting-ofiice,  and  814  mannfactoriee  and  larger  workshopa. 
.  The  last  public  disaster  was  experienced  by  Moecow  in  1812.  Ob 
18th  September,  six  days  after  the  battle  of  Borodino,  the  Russian 
troops  evacuated  Moecow,  leaving  11,000  wounded,  and  the  next 
day  the  French  occupied  the  Kremlin.  The  same  night,  while 
KafNsleon  was  waiting  for  a  deputation  of  Moeoow  notables,  and 
received  only  a  deputation  of  the  rich  rtukolnik  merchants,  tha 
capital  was  set  on  fire  by  its  own  inhabitants,  the  Gostinoy  Dvor, 
with  its  stores  of  wine,  apirits,  and  chemical  etuffs,  becoming  the 
first  pre^  of  the  flames.  The  inhabitants  abandoned  the  dty,  and 
it  was  piUsged  by  the  French  troope,  as  wdl  as  by  Russians  them> 
sdvte,  and  the  burning  of  Moecow' became  the  signal  of  a  general 
rising  of  the  peasants  aninst  the  French.  The  want  of  snpjJiea 
and  the  impoesibility  of  wintering  in  a  ruined  dty,  oontinually 
attacked  by  Cossacks  and  peasanta,  compelled  Napoleon  to  leave 
Moscow  on  19th  October,  aiter  he  had  unsuccessfiilly  tried  to  Uow 
up  certain  parts  of  the  Kremlin.  (P.  A.  IL) 

MOSELLE.    See  Rhine. 

MOSER,  JoBAiTK  Jakob  (1701-1785),  jurist,  was  bom 
at  Stuttgart  on  18th  January  1701.  He  studied  at  the 
uniyersity  of  Tiibingen,  where,  at  the  early  age  of  nineteen, 
he  became  professor  eztraordinarius  cf  law.-  A  year  later 
he  resigned  his  chair,  with  the  expectation  of  receiving  an 
appointment  at  Vienna,  but. this  was  refused  bim  on  bis 
declining  to  join  the  Oatholic  Church.  From  1729  be 
for  some  years  held  an  ordinary  professorship  of  law  at 
Tiibingen,  and  in  1736  be  accepted  a  chair  and  directorship 
in  the  university  of  Frankfort^n-tbe-Oder.  -  On  account^ 
bowever,  of  differences  with  King  William  L  of  Fnuaia^ 
be  resigned  these  in  1739  and  retired  to  Ebersdorf,  a  village 
in  the  principality  of  Reuss,  where  for  several  years  be 
devoted  himself  wholly  to  study,  and  especially  to  the 
production  of  bis  DeutaeKe$  StaaUreeht,  In  1761  be  was 
called  back  to  Wiirtemberg  as  "  laiidscbaf tsconsulent^" 
and,in  1769  was  imprisoned  at  Hobentwiel  on  account  of 
the  steps  be  bad  taken  in  connexion  with  this  office  against 
certain  tyrannical  proceedings  of  the  duke.  In  1764  be 
received  bLs  liberty  and  was  restored  to  office,,  but  from 
that  time  took  little  nart  in  political  aflEairs.  He  died  30tb 
September  1785. 

Moser  was  the  first  to  disonas  in  an  adequate  form  the  sulrjeet  o£ 
Europesn  international  law,  apd  he  istbs  most  voluminous  German 
writer  ori  public  law.  In  all,  he  wrote  more  than  ftOO'TShnne^ 
his  prindpal  works  being  DmUtehea  Staataneht,  1787'1754  ;  Nwum 
Ikutkhet  Staattr§dU,  1766-1776 ;  DnUa^n  SiaaUarcKi^  1751-1767  ; 
OrundHft  4^  hmtUatn  StaaigMrfauung  von  DnUacklwud,  1764b 
See  Schmid,  Dqm  LA^hJ,  J,  M<mr%  1868;  Schulse,  /.  /.  iTessr, 
dsr  VaUrd$$J)mUtehmStaaUnehi$,  1869. 

MOSES.  Of  the  life  of  Moses  we  bave  tew  oertsbi 
details,  though  tb6  history  of  Israel  bean,  witness  to  the 
importance,  of  bis  work.  To  what  baa  been  said  under 
Is&AiL  there  will  here  be  added  a  briel  sumnuLiyof  what 
has  been  banded  down  about  him.  fiis. origin  and  the 
biatory  of  bis  childhood  can  be  read  in  Exod.  i,  il  (comp 
vi  16  9q.);  the  statements  there  given  are  enlarged  and 
modified  in  the  Jewish  Midrash,  particularly  as  we  fiAd  it 
in  Josepbus  and  Fhilo,^  The  daughter  of  Pharaoh,  we  are 
told,  was  called  Tbermutis  (^nl,  ii  9, 5),  or  Merris  (Enseb., 


1  In  stUl  more  fsntastic  form  in  the  Pslestinlsa  Tsifutt  on  BzodWi: 
the  details  of  which  need  not  be  repwted  hect, . 
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JfVa^.  Jfi^.,  ix.  iil) ',  ahe  named  the  boy  Mttwr^t^  not  because 
Ikhe  Tued  tiie  HeDrew  verb  nra  to  express  the  fact  that  he 
^ras  drawn  out  of  the  water,  but  because  the  Egyptian  word 
for  water  was  /mm,  and  un^s  applies  to  those  who  have  been 
ddivered  fronl  it  (AnL,  ii  9,  6 ;  comp.  Fhilo^  ed.  Mangey, 
ii.  83 ;  Euseb.,  Lc,  ix,  28).  &ib  took  care  to  have  him 
trained  in  aU  the  wisdom  of  the  Egyptians  (Acts  vii  22) 
and  in  that  of  the  Greeks,  Assyrians,  and  Chald»ans  as 
well  (Fhilo,  ii.  84).  To  his  great  intellectual  endowments 
oorrespondedhis  personal  beauty,  of  which  Josephus  speaks 
in  extravagant  terms  (Ant.,  ii.  9l(  6-7).  It  '^ras  on  account 
Of  this  beauty  that»  when  on  one  occasion,  as  a  young  man, 
he  led  an  Egyptian  army  against 'Meroe,  the  Ethiopian 
princess  Tharbis*  opened  the  gates  of  the  capital  to  him  in 
order  to  make  him  her  husband  (AtU.,  ii.  10 :  comp.  Numb, 
xiil). 

For  .reasons  explained  in  Exod.  ii.  II  §q,,  Moses  left 
the  land  of  Pharaoh  and  came  to  Midian  to  the  Eenite 
priest  Jethro  (also  called  Hobab  Ben  Raguel  and  Raguel), 
whose  daughter  Zipporah  he  married,  be«>ming  by  her  the 
father  of  two  sons,  Qershom  and  Eliezer  (Exod.  ii  21  tq.; 
xym,  2  tq.)^  During  his  stay  in  Midian  he  received,  at 
the  foot  of  Sinai  (Horeb),  the  divine  revelation  at  the 
burning  biuh  whereby  he  was  called  to  become  the  liberator 
of  Israel  from  Egyptian  bondage.  With  much  reluctance 
he  at  last  accepted  this  vocation,  and,  already  expected  by 
his  brother  Aaron  and  the  elders,  returned  to  his  people.^ 
Arrived  in  Egypt,  he  associated 'Aaron  with  him  as  his 
interpreter,  being  huuself  no  orator,  but  a  man  of  counsel 
and  action,  and  appeared  before  Pharaoh  to  demand  of  the 
king  in  Jehovah's  name  permission  for  the  people  to  go  with 
flocks  and  herds  into  the  wilderness  to  celebrate  there  a 
festival  (the  spring  festival  of  the  Passover)  in  hOhour  of 
their  Qod.  Jehovah  gave  emphasis  to  the  demand  by 
great  signs  and  wonders, — ^the  plagues  of  Egypt,  which  have 
their  explanation  for  the  most  part  in  evils  to  which  Egypt 
is  periodically  liable,  but  are  treated  by  Israelite  tradition 
as  the  weapons  of  Jehovah  in  his  ever-intensifying  conflict 
with  the  king  and  the  gods  of  Egypt  At  length,  by  the 
daytng  of  the  first-bom,  the  stubbornness  of  Pharaoh  was 
broken,  so  that  he  consented  to,  and  even  urged,  the  de-, 
parture  of  the  Hebrews.  By  and  by,  however,  he  changed 
lus  mind,  and^  setting  out  in  pursuit  of  the  Hebrews,  over- 
took them  at  the  R^  Sea ;  but  Jehovah  fought  for  them, 
^d  annihilated  Pharaoh's  chariots  and  all  his  host.  In 
order  to  present  themselves  in  proper  festal  array  at  the 
celebration  for  the  sake  of  which  they  were  going  into  the 
wilderness,  the  Hebrew  women'  had  borrowed  dresses  and 
ornaments  from  those  of  Egypt ;  the  Egyptians  could  now 
only  blamQ  themselves  and  their  hostile  conduct  if  those 
articles  were  not  returned.' 

By  the  miracle  wrought  at  the  Red  Sea  Moses  was 
pointed  out  to  the  Hebrews  as  the  man  of .  Gfod,  to  whom 
accordingly  they  now  committed  the  task  of  caring  for 
their  outward  life  as  well  as  their  spiritual  guidanca  He 
led  them' first  to  Sinai,  where  the  law  was  revealed  and  the 
worship  in  connexion  with  the  ark  of  the  covenant  insti- 
tuted. When  ha  had  communed  face  to  face  with  the 
Godhead  for  forty  days  on  the  holy  mountcdn,  the  skin  of 
his  .face  shone  so  that  he  .had  to  wear  a  veil  (hence  the 
horns,  properly  rays,  T>n  his  forehead).  Driven  from  Sinai 
in  consequence  of  their  worship  of  the  golden  calf,  the 
Israelites  removed  to  Eadesh  with  the  view  of  entering 


1  Os  the  road  oconrred  the  remarkable  intidont  which,  in  the  riew 
.of  the  aamtor;  led  to  the  ciroamciilon  of  iafuita  being  anbetitated 

for  that  of  the  bridegxoom  (Bzod.  iv.  24,  26 ;  X^rf>  )fVt\[  to  mark 
th4  tftbetitation,— compare  the  enphemiam  in  laa.  viL  20). 

' '  Qnite  oo&trary  to  the  aenae  of  the  Biblical  nairatiTe,  Jnatin  (zjeztI: 
%  IS)  aajB,  *'  Sacra  .figyptionim  ftarto  abstolit ; "  and  atUl  more  per- 
wnw  la  the  gloaa  which  IBfwtid,  prooo'>ding  nptn  this  ezpmaion  of 
9iifti%  glTea. 


Palestine.  'But  this  plan  waA  defeated  by  their  unbelief 
and  faintheartedness,  and,  tjt  a  punishment^  they  were 
compelled  to  sojourn  forty  years  in  the  wilderness  of  Kadcsh 
(Pkian,  Sin).  It  was  here  and.  now  that  the  people  went 
to  school  with  Moses ;  here,  at  the  sanctuary  of  the  camp, 
he  declared  law  and  judgment;  and  here,  according  to 
the  view  of  the  oldest  tndition,  the  foundations  of  the 
Torah  were  laid  (Exod.  xviii).  The  region  of  Kadesh 
was  also  the  scene  of  almost  all  the  miracles  and  other  cir- 
cumstances we  read  about  Moses.  Here  he  showed  himself 
to  be  at  once  the  father  and  mother  of  the  people,  their 
judge^  priest,  and  seer.  It  w^s  not  till  towards  the  very 
dose  of  his  life  that  he  led  the  Israelites  from  Eadesh  in^ 
northern  Moab,  which  he  wrested  from  the  Amorite  king; 
Sihon  of  Heshbon.  Here  he  died  on  Mount  Pisgah  or 
Nebo,  after  taking  leave  of  the  people  in  the  great  legisla- 
tive address  of  Deuteronomy.  According  to  Deuteronomy 
xxxiv.  6,  he  ''was  buried  in  a  valley  in  tibe  land  of  Moab, 
.  .  .  but  no  man  knoweth  of  his  sepulchre  unto  this  day."  ' 
As  his  successor  in  the  leadership,  Moses  had  named  Joshua 
ben  Nun,  but  the  real  heirs  to  his  position  and  infiuencc 
were  the  priests  at  the  sanctuary  of  the  ark  of  the  covenant. 
Of  his  personal  character  the  Bible  tells  us  nothing  (for 
MV  in  Numb.  xiL  3  means  only  "  heavily  burdened  ") ;  but 
later  Judaism  is  all  the  more  at  liberty  on  this  account  to 
expatiate  upon  it  (see  especiaUy  Josephus,  ArU,,,rf.  8,  49).. 

Such  in  brief  riaumd  are  the  accounta  of  Moaea  riven  in  the  Bible*' 
and  the  Midraah.  In  addition  to  theae  we  have  alao  the  atatements 
of  Helleniatic  writen,  nreaerred  chiefly  in  the  Contra  Apiotum  of 
Joaephna.  Theae  are  all  of  an  Egyptian  oomplezioo,  and  probably 
embody  no  ancient  and  independent  tradition,  bnt,  in  all  that 
ndatea  to  the  Hebrewa,  where  they  do  not  reat  anon  pure  conjee- 
tore,  merely  go  back  upon  obacure  mmonrs  of  Jewian  origin  and 
dreaa  them  n^  after  the  manner  of  the  Midraah— only  in  a  &>n- 
traxy  aenae,  with  hatred  and  not  with  love — and  then  aeek  to  fit 
them  aa  well  aa  may  be  into  the  Egyptian  hiatory  and  chronology 
aa  known  from  other  aonrcea.  The  great  number  of  new  proper 
namee  of  placea  and  personB  which  occur  in  the  writings  of  Manetho 
and  his  lijce  cannot  be  nrged  againat  thia  riew,  for  the  Midraah  alao 

iaftiUoft"  ""  ^       .  .      . 

moreover, 

"nUxed  mnlHtnde"  of  Komb.  xL  4  (comp.  J 

ia  said  in  theae  placea  ia  known  to  have  played  a  great  part  in  the 

riae  of  the  idle  Egyptian  talea  about  the  origin  6f  the  Jews  and  of 

their  lawgiyer. 

For  literature,  aee  the  variona  commentaries  on  the  Pentateuch^ 
and  eapedally  Dillmann  on  Exodua.  ^  (J.  WE.) 

MOS£S  OF  Chobxne  was  a  native  of  EhorVi  ^  in  Tardn, 
a  district  ol  the  Armenian  province  of  Turuberan.  Accord' 
ing  to  the  only  trustworthy  authority— the  History  of 
Armenia^  which  bears  his  name — he  was  a  pupil  of  the 
two  fathers  of  Armenian  literature,  the  patriarch  or  catho- 
licoe  Sahak  the  Great  and  the  vartabed  Mesrdb.  Shortly 
after  431  he  was  sent  by  these  men  to  Alexandria  to  study 
the  Greek  language  and  literature,  and  thus  prepare  him- 
self for  the  task  of  translating  Greek  writings  into 
Armenian.  Moses  took  his  journey  by.  Edessa  and  the 
sacred  places  of  Palestine.  After  finishing  his  studies  in 
the  Egyptian  capital  he  set  sail  for  Greece ;  but  the  ship 
was  driven  by  contrary  winds  to  Italy,  and  he  seized  the 
opportunity  of  paying  a* flying  visit  to  Rome.-  He  then 
visited  Athens,  and  towards  the  end  of  winter  (440)  arrived 
in  Constantinople,  whence  he  set  put  on  his  homeward 
jpumey.  On  his  arrival  in  Armenia  he  found  that  his 
patrons  were  both  dead.  The  History  of  Armenia  speaks 
of  its  author  as  an  old,  infirm  man,  constantly  enga^ped  in 
the  work  of  translating.^    .In  the  later  Armenian  tradition 


f  them.  The  very  name  Oaaraiph,  given  to  Moaea  himaelf, 
ir,  auggeata  a  auaptcion  of  dependence  on  the  Aaaphauph, 
I  multitude"  of  Numb.  xL  4  (comp.  Exod.  zii  88) ;  what 


*  The  legend  of  hia  aaanmption  ia  of  Uter  growth ;  aee  the  apocryphal 
Auumplio  iioyns  (Apocaltitio  Litsbatubi,  yoi,  ii.  pi  177),  and 
compare  Lake  iz.  80,  88 ;  Jade  9. 

^  Otttaide  of  the  Hezateneh,  however,  he  ia  almost  never  mentioned. 

■  CL  Sukiaa  Somal.  Quadro  deila  ttoria  UtUraria  di  Armtnia,  |^ 
24  M.  *  ill  61  j;.,  68,  66. 

T  On  linguiatie  grounds,  the  Mechitariata  ascribe  to  him  the  innda^ 
tioa  of  Snaebiua'a  Chrtmid§  and  of  the  SMudo-CaUiathenea. 
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we  find  other  notices  of  tliiA  celebrated  nUUi,*7-«ach  ae, 
that  he  waA  the  nephew  of  Mesrdb,  that  he  waa  publicly 
wmplimented  by  the  emperor  Marcian,  that  he  had  been 
ordMned  biahop  of  Ba^rewand  by  the  patriarch  Giut,  and 
that  he  waa  buried  in  Uie  church  of  the  Apostolic  Cloister 
at  Mush  in  the  district  of  Tar6n ;  but  these  accounts  must 
be  received  with  great  caution.  This  remark  applies 
especially  to  the  statement  of  Thomas  Ardsruni,>  that 
Closes,  like  his  Hebrew  prototype,  lived  to  the  age  of  120 
years,  and  recorded  his  own  death  in  a  fourth  book  of  his 
great  work.'  The  same  caution  must  be  extended  to 
another  tradition,  based  on  an  arbitrary  construction  of  a 
passage  in  Samuel  of  Ani,^  which  places, his  death  in  *he 
year  489. 

Of  the  works  of  Moses  ^  the  best  known  is  the  IlUeory 
of  Armenia,^  or,  as  the  more  exact  title  runs,  the  Genealogi- 
cal Account  of  Great  Armenia.'  It  consists  of  thrpe  books, 
and  reaches  down  to  the  death  of  Saint  MesrOb,  in  the 
second  year  of  Jazdegerd  IL  (17th  February  440).^  It  is 
dedicated  to  Sahak  Bagratuni  (who  was  afterwards  chosen 
to  lead  the  revolted  Armenians  in  the  year  481),  as  the 
man  under  whose  auspices  the  work  had  been  undertaken. 
This  work,  which  in  course  of  time  acquired  canonical 
authority  among  the  Armenians,  is  partly  compiled  from^ 
sources  which  we  yet  possess,  viz.,  the  Life  of  Saint  Gregory 
by  Agathangelos,  the  Armenian  translation  -ot  the  Syriac 
Doctrine  of  the  Apostle  Addaiy  the  Antiquitie*  and  the 
Jewith  War  of  Josephus,  and  above  all  the  History  of  Mar 
Abas  Katina  (still  preserved  in  the  extract  from  the  book 
of  Sebdos),*  who,  however,  did  not  write,  as  Moses  alleges, 
in  Syriao  and  Greek,  at  Nisibis,  about  131  B.c.,  but  was  a 
native  of  Medsurch,  and  wrote  in  Syriac  alone  about  383 
▲.D.,  or  shortly  thereafter.  Besides  these,  Moses  refers  to 
a  whole  array  of  Greek  authorities,  which  Were  known  to 
him  from  his  constant  use  of  Eusebius,  but  which  cannot 
possibly  have  related  all  that  he  makes  them  relate.^ 
Although  Moses  assures  us  that  he  is  going  to  rely  entirely 
upon  Greek  authors,  the  contents  of  his  work  show  that  if 
is  mainly  drawn  from  native  sources.  He  is  chiefly  indebted 
to  the  popular  ballads,  and  legends  of  Armenia,  and  it  is 
to  the.  use  of  such  materials  that  the  work  owes  its  perma- 
nent value.  Jts  importance  for  the  history  of  religion  and 
mjTthology  is,  in  truth,  very  considerable,  a  fact  which  it 
is  the  great  merit  of  Emin  ^^  and  Dulaurier  >^  to  have  first 
pointed  out  For  political  history,  on  the  other  hand,  it 
is  of  much  less  value  than  was  formerly  assumed.  In 
particular,  it  is  not  a  history  of  the  people  or  of  the 
country,  but  a  history  of  the  Armenian  aristocracy,  and,  in 

^  CoUeeted  by  UngloLi,  CoUeetion  de»  hisloriene  de  tArm^nie,  iL 
47  «f. 

•  In  BroMet,  ColUetion  iVhistoriens  Arminiens,  I  68. 

'  There  is  not  the  slightest  allosion  elsewhere  to  any  luch  book. 
«  In  Brosset,  it  887. 

•  Complete  edition  of  the  Mechitarists,  Venice,  1848 ;  new  ed., 
1886,  8vo. 

•  The  oldest  MS.  is  that  of  S.  Lazaro  of  the  12th  century.  Col* 
latioBS  of  MSSl  of  Etchmiadzin  and  Jemsalem  are  given  by  Agop 
Garinian,  Tiflis,  1 858,  4to.  The  book  has  been  edited  and  translated  by 
Whiaton,  London,  1786,  4to  ;  and  by  Le  VaUlant  de  Plorival,  Venice 
and  Paris,  s.a.  (1841),  2  toIs.  8yo. 

'  The  commenoement  of  this  king's  reign  has  been  fixed  by  Noldeke 
(OetehiehU  der  Satmnidm  aut  Tabari,  p.  428)  as  4th  August  438  j 
«Dd  this  date  has  subsequently  been  established  by  documentary 
eTidenee  txom  the  fact  of  the  martyrdom  of  Pethion  (ses  Hoffmann, 
AMM»aff$  au$  Sjftitehen  Aktm  pernteher  Mdrtyrm't  p.  67). 

•  TransUted  in  LangloU,  L  195  »q. 

•  For  the  following  statements,  the  proofs  may  be  found  in  the 
arUcle  "Ueber  die  GlaubwHrdigkeit  der  Armenischen  Geschichte  des 
Moses  Ton  Khoren,"  by  the  present  writer,  In  the  BeriehU  der  phU, 
hiHor.  CUuM  der  K9nigl.  SOehs,  GtedUekaJt  der  Wieeenecha/Uii,  1876, 

p.  1  9Q» 

>•  The  Epic  Songe  <^  Ancient  Arme/nia  (Arm.),  Moecow,  1850. 
^  "  Etudes  sur  les  chants  histpriques  et  les  traditions  populaires  de 
^'aadMuie  Arm4nie,"  in  the  Joum.  Aeiat,,  iv.,  s4r.  19  (1862),  p.  6  ^. 


oppoution  to  tiie  Mamikonian  tendency  which  pervades  the 
rest  of  the  older  Armenian  historical  literature,  it  is  written 
in  the  interest  of  the  rival  Bagratunians.  Down  to  the  3d 
century  it  is  proved  by  the  contemporary  Gneco^tomaa 
annals  to  be  utterly  untrustworthy ;  but  even  for  the  timea 
of  Armenian  Christianity  it  must  be  used  far  more 
cautiously  than  has  been  done,  for  example,  by  Gibbon. 
The  worst  feature  is  the  confusion  in  the  chronology,  which, 
strange  to  say,  is  most  hopeless  in  treating  of  tiie  con- 
temporaries of  Moses  himself.  What  can  be  thought  of  a 
writer  who  assigns  to  Jazdegerd  L  (399-420)  the  eleven 
years  of  his  predecessor  Bahr&m  tv.,  and  the  twenty-one 
years  of  Jazdegerd  L  to  his  successor  BahrAm  Y.  (420-439)  t 
The  present  writer  ^'  formerly  attempted  to  explain  t}ii« 
unhistorical  character  of  the  narrative  from  a  tendency 
arising  out  of  the  peculiar  ecclesiastical  and  political  cir- 
cumstances of  Armenia,  situated  as  it  was  between  the 
eastern  Roman  and  the  Persian  empires,  circumstances 
which  were  substantially  the  same  in  Uie  5th  as  they  vrere 
in  the  two  following  centuries.  In  the  course  of  further 
investigations,  however,  he  has  come  to  the  conclusion 
that»  besides  the  many  false  statements  which  Moses  of 
Khor*ni  makes  about  his  authorities,  he  gives  a  false 
account  of  himself.  That  is  to  say,  the  author '%f  the 
History  of  Armenia  is  not  the  venerable  translator  of  the 
5th  century,  but  some  Armenian  writing  under  his  name 
during  the  years  between  634  and  642.  The  proof  is 
furnished  on  the  one  hand  by  the  geographical  and  ethno- 
graphical nomenclature  of  a  later  period  and  similar 
anachronSsms,^  which  run  through  the  whole  book  and  are 
often  closely  incorporated  with  the  narrative  itself,  and  on 
the  other  hand  by  the  identity  of  the  author  of  the  Hietary 
with  that  of  the  Geography^  a  point  on  which  all  doubt  is 
excluded  by  a  number  of  individual  affinities,  ^^  not  to  speak 
of  the  similarity  in  geographical  terminology.  The  critical 
decision  as  to  the  authorship  of  the  Geograpliy  settles  the 
question  for  the  History  also. 

The  Oeography  is  a  meagre  tketcb,  based  mainly  on  the  Choro- 
graphy  of  Pappus  of  Alexandria  (in  the  end  of  the  4th  century), 
and  indirectly  on  the  work  of  Ptolemy.  Only  Armenia,  the  Persian 
empire,  and  the  neighbouring  regions  of  the  East  are  independently 
described  from  local  iiifonnation,  and  on  these  sections  the  ralne 
of  the  little  work  depends.  Since  the  first  published  textu  contains 
names  like  "Russians  "  and  *'  Crimea,"  Saint  Martin  in  his  edition  " 
denied  that  it  was  \i-rittcn  by  Moses,  and  assigned  its  origin  to  the 
10th  century.  It  Mas  shown,  however,  by  L  Indjidjean "  that 
these  are  interpolations,  which  are  not  found  in  better  manuscriptai 
And  in  fact  it  is  quite  evident  that  a  book  which  gives  the  division 
of  the  Sasanid,  empire  into  four  tpahbehships  in  pure  old  Persiaa 
names  cannot  possibly  have  been  composed  at  a  long  interval  after 
the  time  of  the  Sasanidae.  But  of  course  it  is  equally  clear  that 
such  a  book  cannot  be  jt  genuine  work  of  Moses  of  Khor'ni ;  for 
that  division  of  the  empire  dates  froin  the  early  part  of  the  reign 
of  Kinff  Chosrau  I.  (531-579)."  Accordingly  the  latest  editor,  K. 
P.  Patkanow,"  to  whom  we  are  indebted-for  the  best  text  of  the 


M  "Ueber  die  GloubwUrdigkeit, "  &c.,  p.  8  eq. 

^  Instances  of  the&e  may  be  found  in  i.  14,  where  the  arrangement 
of  Armenian  provinces  I.,  II.,'  III.,  IV.,  introduced  in  the  year  536,  is 
carried  back  to  Aram,  an 'older  contemporary  of  Ninus ;  and  in  the 
passage  Hi.  18,  according  to  which  Sh&pftr  II.  penetrated  to  Bithynia, 
althongl  the  Persians  did  not  reach  that  till  608. 

^*  8ee  the  confusion,  common  to  both  books,  between  Cappa^ocia  I. 
and  Armenia  I.,  in  consequence  of  which  Mataka  and  Mowt  Argius 
are  transferred  to  the  latter  locality  {Uist.^  L  14 ;  Oeogr^  Saint  Martin's 
ed.,  ii.  p.'  854) ;  also  the  passages  which  treat  of  China  and  Dchenbakur 
{.Hiet.,  ur  81 ;  Oeogr,,  ii  p.  876),  &c 

M  Edition  with  translaUon  by  Whiston,  London,  1786,  4 to. 

^*  In  the  Mimcirea  hietoriquee  et  giographmuet  sur  tAnninie  (Paria. 
1810,  8vo),  ii.  p.  801  eq. 

V  Antiquitiee  of  Armenia  (Arm.),  iii.  p.  808  eq. 

»  See  Noldeke's  Talan,  p.  155  eq. 

^  Arg^anek^ja  geographija  vii.  vokapo  r.  Ch,  (pripisiw  awaeh^asja 
Moisejn  Chorenskomu),.  St  Petersburg,  1877,  8vo.  Before-  hia 
Kiepert  (in  the  Ucnateb.  d.  Berliner  Akad.,  1878,  p.  699  sf; )  had 
substantially  arrived  at -the  right  conclusion  when  he  assigned  the 
portions  of  the  Oeography  referring  to  Armenia  to  the  time  bttweeft 
Jutiaian  and  Maurice.  ^^  ^^^^^-^1^ 
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Gtogrcpky,  is  of  opinioii  iStkiki  w«  We  in  it  a  ini\xa^  of  the  7tK 
century.  In  this  judgment  we  muat  eonour ;  and,  if  the  limitA 
within  which  the  (hooraphy  wis  oompoeed  an  to  be  more  nearly 
defined,  we  may  lay  tha^  from  isolated  traoea  of  Arab  rule  >  (which 
in  Armenia  datca  bom  651),  it  mnst  hare  been  written  certainly 
after  that  year,  and  perhaps  abont  the  year  667.' 

Another  extant  work  oi  Hoees  is  a  Manual  of  Shetorie,  in  ten 
books,  dedicated  to  his  popil  Theodoma.  It  is  drawn  np  after 
Greek  models  in  the  taste  of  the  rhetoric  and  sophistry  of  the  later 
imperial  peiioa  The  examples  are  taken  from  Hermogenes,  Theon, 
Apnthonios,  and  Ltbanins ;  although  the  author  is  alio  acquainted 
with  loat  iiritinn,  e.^.,  the  Feliades,  of  Euripides.  On  account  of 
the  divergence  of  its  style  from  that  of-  the  History  qf  Amunia, 
Armenian  scholars'  hare  hesitated  to  ascribe  the  Rfietoric  to  Moses 
of  Ehor'ni ;  but,  from  what  has  been  said  above,  this  is  rather  to 
be  regarded  as  a  proof  of  its  authenticity. 

Smaller  works  bearing  the  same  honoured  name^  are— the  Letter 
to  Sakak  Jrdcruni ;  the  Hi^ory  qf  the  Hcly  liotker  qf  CM  and  her 
Image  (in  the  cloister  of  Hogotsvanch  in  the  district  Andsevatai  of 
the  prmrince  of  Yaspurakan),  ^hich  is  also  addressed  to  Sahak ; 

uattri- 
in  the 


and  the  Panegyric  on  Saint  JZA^ps^ns; '  Of  the  sacred  poems  attri- 
buted to  him,  there  is  only  one  short  prayer,  contained  i 
hymnal  of  Sharakan,  which  can  really  claim  him  as  its  author. 

Of  works  passing  under  the  name  of  ICoees  of  Kh6r*ni,  the  foUow- 
iDgare  regaraed  by  the  historians  of  Armenian  literature  as  spurious : 
a  Hietory  (distinct  from  the  Panttgyrie)  of  the  wanderings  of  Saini 
Shipeime  and  her  companions ;  a  MomUy  on  tks  transjiguration  of 
Christ ;  a  Discourse  on  Wisdom  (is.,  the  science  of  grammar) :  the 
Comanentariee  on  grammar  (an  expoeition  of  Dionjrsius  Thrax).  In 
the  case  of  the  grammatical  writings,  it  has'  been  sucgested  that 
there  may  hare  been  some  conf^ision  between  Moses  of  Khor'ni  and 
a  ICoaes  of  Sinnich,  who  liyed  in  the  7th  century.         (A.  t.  O.) 

MOSHEIM,  JoHANH  LoBENZ  TON  (c.  1694-1755),  well 
known  as  a  church  historian,  but  also  distinguished  in  his 
day  as  a  master  of  eloquence,  was  bom  at  Liibeck  on  the 
9th  of  October.  There  is  some  uncertainty  as  to  the  year, 
but  the  probability  is  in  favour  of  1693  or  1694.  He 
received  a  somcAvhat  irregular  education  at  the  gymnasium 
of  his  native  place,  and  afterwards  entered  the  university 
of  Kiel,  where  he  took  his  master's  degree  in  1718.  His 
first  appearance  in  the  field  of  literature  was  in  i  polemical 
tract  against  Toland,  Vindicisi  antiques  Christianorvm  dis- 
ciiUiniB  (1720),  which  was  soon  followed  by  a  volume  of 
Ohservationis  sacrx  (1721).  These  works,  along  with  the 
reputation  ho  had  acquired  as  a  lecturer  on  philosophy, 
and  also  as  a  fervent  and  e^o-j  lent  preacher  while  acting 
as  assistant  to  Albrecht  zum  F'^lde,  his  teacher  and  future 
father-in-law,  secured  for  him  a  call  to  a  theological  chair 
at  Helmstiidt,  in  1723.  The  Inttttutionum  Historic  Eccle- 
siasticas  libri  IV.  appeared  in  1726  (2  vols.,  12mo),  and 
in  the  same  year  he  was  appointed  by  the  duke  of  Bruns- 
wick abbot  of  Marienthal,  to  which  dignity  and  emolu- 
ment the  abbacy  of  MichaeLstein  was  added  in  the  following 
year.  Mosheim  was  much  consulted  by  the  authorities 
when  the  new  university  of  Gottingen  was  being  formed  ; 
especially  had  he  to  do  with  the  framing  of  the  statutes 
of  the  theological  faculty,  afe4  with  the  provisions  for 
making  the  theologians  independent  of  the  ecclesiastical 
courts.  But  having  signed  in  1726  a  promise  to  remain 
is  Helmstadt  he  was  unable  to  accept  the  call  to  the 
Georgia  Augusta  which  was  urgently  pressed  upon  him, 
until  the  year  1747,  when  the  duke  of  Brunswick  at  last 
released  him  from  his  obligation.  To  enhance  the  dignity 
he  already  possessed  as  a  learned  and  brilliant  theological 
professor  at  Gottingen,  a  new  office  was  specially  created 
for  him,  that  of  chancellor,  which,  however,  proved  some- 
what burdensome,  exciting  the  jealousy  of  the  nobles  whom 
he  governed.     He  died  at  Gottingen  on  9th  September 

•   »  The  passage  about  the  trade  of  Basrah,  which  was  founded  in  635, 
/  is  decidv^  on  tUs  point  (Saint  Martin's  edition,  iL  p.  868). 

«  The  peculiar  iaterest  which  the  author  (Saint  Martin,  iL  p.  840) 
takes  in  the  origin  of  the  Skvi  in  Thrace  is  best  explained  by  the  war 
against  them  which  caUed  the  emperor  Oonstons  II.  away  f^om  the 
East  in  the  year  667.  In  other  respects  the  writer  displays  the  most 
complete  indifference,  sad  even  Ignorsnce,  with  ngard  to  the  state  of 
aihlrs  in  the  West 

•  Cf.  Langlois,  \L  49.  «  Cf.  Langiois,  Ic 


1755,  shortly  after  the  completiou  of  4  aew  and  greatly 
improved  edition  of  his  Church  History. 
■  For  Hosheim's  place  as  an  ecclesiastical  historian  xb  CHvacn 
HisTOET,  voL  v.  p.  765.  In  this  department  of  literature^  in 
addition  to  the  InstituHones  must  be  specially  mentioned  his  De 
Rehus  Christianorum  ante  Conslantinum  Mofnum  Cemmmtarii 
(1758),  and  Gibbon's  just  criticism :  "Less  profound  than  Petaviui^ 
less  independent  than  Le  derc,  less  ingenious  than  Beausobie,  the 
historian  Mosheim  is  full,  rational,  correct,  and  moderate^"  •  His 
ezegetical  writings,  characterised  by  lesming  and  good  sllnss^ 
include  Oogilationes  in  N.  T.  he  select.  (1726),  and  expcwtions 
of  1  Cor.  (1741)  and  the  two  Epistles  to  Timothy  (1755).  '<In  his 
sermons'  {Hcilige  Jteden)  considerable  eloquence  is  shown,  and  a 
mastery  of  style  whicHjustifies  the  position  ha  held  as  president  of 
the  German  Societv.  There  are  two  English  versions  of  the  /luM- 
tutes,  that  of  Maclaiue,  published  in  1/64,  and  that  of  Mnrdock 
(1882),  which  is  much  more  correct  The  latter  was  revised  and 
re-edited  by  Reid  in  1848.  An  English  transhition  of  the  De  S^ve 
Christianorum^  begun  in  ^  81 9  bv  vi  lU,  was  completed  and  edited 
by  Murdock  in  1851. 

MOSQUE  {JdmCj  or  more  fully  Maqjid  JdnvC^  the  place 
of  congregational  prayer).  *  Owing  to  the  almost  complete 
absence  of  ritual  in  the  Moslem  worship,  the  mosque,  at 
least  in  its  earlier  form?,  is  one  of  the  simplest  of  all  re- 
ligious buildings, — its  normal  arrangement  being  an  open 
court  (Sdhn)  surrounded  by  a  covered  cloister  {Llwdn\  in 
the  centre  of  which  is  a  cistern  for  the  ablutions  requisite 
before  prayer  (Jlldd'a)  ;^  the  side  of  the  mosque  which  is 
towards  ^lecca  is  occupied  by  a  roofed  building  {Jlaktilra), 
or  place  reserved  for  prayer,  sometimes  screened  off  from 
the  court,  but  frequently  quite  open  towards  it.  In  the 
centre  of  this  sanctuary  is  a  niche  (Ilihrdb  or  JSiibla) 
showing  the  direction  of  Mecca ;  and  by  the  side  of  the 
niche  is  a  lofty  pulpit  {Mimhar),  In  front  of  the  pulpit  is 
a  raised  platform  (Dakka)  from  which  certain  exhortations 
are  chanted,  and  near  it  one  or  more  seats  and  lecterns 
combined  from  which  chapters  of  the 'Koran  are  read  to 
the  people. 

Minarets  {Ma^ddhin^  sing.  Ma^dhana)  were  not^  built 
during  the  first  half-century  after  the  Flight,  but  now  as 
a  rule  no  mosque  is  without  at  least  one.  From  the  upper 
gallery  of  this  the  JfoedhdJiin  announces  to  the  faithful 
the  times  for  prayer, — five  times  during  the  day,  ai&d  twice 
at  night.  Blind  men  are  generally  selected  for  this  office, 
so  that  they  may  not  overlook  the  neighbouring  houses. 

Most  mosques  have  endowed  property,  which  is  admi* 
nistered  by  a  warden  {^^dzir),  who  also  appoints  the  imims 
and  other  officials.  The  larger  mosques  have  two  im&ms : 
one  is  called  (in  Arabia  and  Egypt)  the  Khatiby  and  he 
preaches  the  sermon  on  Fridays  (the  Moslem  Sabhath); 
the  other,  the  Rdtib^  reads  the  Koran,  and  recites  the  five 
daily  prayers,  standing  close  to  the  Mihrdb,  and  leadbg 
the  congregation,  who  repeat  the  prayers  with  him,  and 
closely  follow  his  postures.  The  imAms  do  not  iQrm  a 
priestjy  sect ;  they  generally  have  other  occupations,  such 
as  teaching  in  a  school  or  keeping  a  shop,  and  may  at  any 
time  bo  dismissed  by  the  warden,  in  which  case  they  lose 
the  title  of  imdm.  Doorkeepers  and  attendant^. to  sweep 
the  floor,  trim  the  lamps,  and  perform  other  menial  offices, 
are  attached  to  each  mosque,  in  numbers  varying  according 
to  its  size  and  endowment  Moslem  women,  as  a  rule,  are 
expected  to  say  their  prayers  at  home,  but  in  some  few 
mosques  they  are  admitted  to  one  part  specially  screened 
off  for  fhem.  This  is  the  case  in  the  mosque  of  Sitta 
Zainab  in  Cairo.  In  the  AkB&  mosque  at  Jerusalem  there 
is  a  latticed  balcony  for  the  women,  who  can  see  without 
being  visible  to  the  male  worshippers  below. 

The  greatest  possible  splendour  both  of  material  and 
workmanship  is  often  lavished  on   the  building  and  its 


*  In  mosques  frequented  by  Turks  or  other  members  of  the  Haaafl 
sect  running  water  U  provided  from  a  raised  tank  with  flowing  jet% 
called  a  ^lu^ya  after  the  sect  who  require^  it*  ^Other  Swiais  ars 
content  to  wash  in  a  itagnsat  tank. 
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ittingB.  The  \rliole  ontside  is  ireqaently  decorated  with 
the  meet  elaborate  surf  ace-carring  in  atone  or  marble^ — ^the 
pavement  of  the  richest  marbles,  inlaid  in  Intricate  patterns, 
the  waUs  panelled  in  a  similar  way,  or  decorated  with 
the  most  minnte  mosaics  of  glass,  mother-of-pearl,  agates 
and  other  costly  stones.  The  central  niche  and  the  pulpit 
are  of  special  magnificence ;  and,  if  the  latter  is  of  wood, 
it  is  often  corered  with  delicate  iTory  caryings^  and  inlay 
of  pearl  and  ebony.  Very  beautiful  surfaceomament, 
executed  in  hard  stuccQ^  and  enridied  with  gold  and  colours, 
is  used  to  decorate  arches,  wall  surfaces,  and  the  penden- 
tives  of  domes,  which  latter  generally  have  the  soK»lled 
**  stalactite  "  form  of  ornament— one  of  great  beauty  and 
complexity!  The  woodwork  of  doors,  screens^^and  ceilings 
is  froquently  very  gorgeous  with  earring,  iiUay,  and  ela- 
borate painting;  the  whole  of  .the  doors  outside  are  often 
covered  with  very  delicate  pierced  and  embossed  work  in 
bronze,  or  more  rarely  iron.  The  magnificent  tiles  from 
Persia,  Damascus,  and  Rhodes,  enamelled  in  brilliant  blue, 
green,  and  red,  on  a  white  ground,  are  often  used  to  cover 
Uie  walls.  Tnceried  windows  in  pierced  marble  or  stucco 
work  often  occur  .  these  are  filled  with  brilliant  coloured 
glass,  always  in  very  small  pieces,  forming  a  transparent 
mokaic  of  jewel-like  richness.^  Lamps  of  enamelled  glass, 
or  of  bronse  inlaid  with  silver,  were  once  common,  but  are 
now  rapidly  disappearing. 

Some  mosques,  especiidly  the  Kahibin  moeque  at  Fes  in 
Morocco,  possess  a  collection  of  magnificent  illuminated 
MSS.,  chiefly  copies  of  the  Koran  and  other  religious  books; 
in  the  large  collection  at  Fez,  MSS.  of  Aristotle's  Natural 
Hittory^  with  the  works  of  Averroes  and  other  commenta- 
tors, exist  in  considerable  number ;  some  few  of  the  MSS. 
are  as  early  as  the  10th  century. 

•  Plant  of  Motqw». — Considerable  diversities  exist  in  the 
plan  and  arrangement  of  mosques  in  various  countries,  either 
because  the  Moslem  conquerors  adopted  to  some  extent 
the  existing  buildings  and  architecture  of  tlie  conquered 
people,  or  on  account  of  the  new  moeque  being  built  on  a 
site  already  cramped  by  surrounding  buildings.  The  first 
of  these  causes  influenced  to  some  extent  the  moeques  of 
India,  and  to  a  much  greater  extent  those  of  European 
Turkey.  The  second  cause,  the  cramped  site,  especially 
in  Cairo,  created  a  special  type  of  plan.  Nevertheless, 
when  free  from  such  disturbing  influences^  there  is  one 
normal  plan  Adopted,  at  least  in  early  times,  by  the  Mos- 
lems in  all  countries — ^from  India  to  Cordova,  and  from 
northern  Syria  to  Egypt.*  This  normal  plan  is  a  very 
simple  one,  and  is  the  natural  prodttct  of  a  country  like 
Arabia,  unskilled  in  architecture,  where  land  was  worth 
but  little^  and  timber  very  scarce.     (See  fig.  1.) 

llioagh  not  the  earliest,  the  great  moeque  of  Cordova  ie  tke  moat 
magnifloent,  and  in  the  main  the  beet  preserved,  of  this  typical 
Ibrm."  It  waa  began  in  784-5  by  the  caUph  *Abd  al-Rahmin  I. 
(Abderame)  and  completed  by  hjs  ion  Hiaham  in  798-4 ;  though  it 
was  afterwarda  enlarfled,  and  then  to  aome  extent  iignred  by  addi- 
tions—the work  of  the  Christiana,  who  made  it  into  a  cathedral- 
yet  it  still  remaina  bat  little  altered,  except  by  the  loss  of  ita  mag- 
nificent carved  and  inlaid  wood  ceiling  and  samptaona  MimJbar, 
It.conaiita  (omitting  recent  additiona)  of  two  mam  parte,  a  laive 
cloistered  open  court,  with  at  one  aide  a  covered  ooilding  for 
prayer.  In  one  respect  only  it  diflera  from  tilie  oaaal  plan :  the 
open  oonrt  is  genc^raUT  much  Urger  than  tu«  roofed  space,  whereaa 
at  Cordova  it  ii  smaller.  For  the  sake  of  brevity  thia  arrange- 
mant  will,  in  the  reat  of  the  article,  be  referred  to  as  the  "  normal 
plan.**  In  apite  of  nedect  and  alterationa  thia  moaane  it  atill  one 
•of  the  moat  mipoaing  baildings  in  the  world.    The  long  rsagea  of 


^  See  Coete,  ArehiUdUn  AroU;  1887-89;  Boorgoin,  Lu  ArU 
Ambet,  1868 ;  Piiaae  d'Avennea,  AH  Armb$.  1874-80;  and  Texier. 
VArmitm  tt  la  Ptne,  1842-62. 

*  The  great  moeqoe  of  MaooA  (f.«.)  is  imiqiie  In  plan.  For  an 
aoeoant  of  the  moeqoa  of  Medina,  aae  MKonra. 

•  Oontnrma,  ArU  Amb€  m  Apaao,  1876 ;  Acadmn^,  19th  MoTem- 
fter  1881,  '*  Moeqoe  of  Coidobe,*'  by  J.  H.  Middloton ;  Mon.  Artmi.  d4 

.MtpaHa ;  and  Pnngay,  Mo9qyd»  d»  Cardcm, 


aialea,  nineteen  from  eaat  to  west  and  thirty-one  £rom  nortli  to 
aouth~on  their  marble  colomns  the  apoib  of  many  a  Orei^  and 
Roman  temple — aeem  to  stretch  almost  endleaaly  in  evwy  direction, 
and  each  range  of  pillara  appeara  to  lose  itself  in  the  ^oom  of 
distance,  ao  that  from  no  pomt  can  any  idea  be  formed  oiwbat  is 
the  real  aiae  of  the  whole  baUding  The  aide  towards  tha  eoort 
waa  quite  open,  and  all  over  the  oonrt  orange-treea  were  planted 
at  regular  intervals,  continuing  the  lines  of  the  oolomns  witldii^ 
and  aet  at  the  aame  distances  apart ;  ao  that  aialea  of  oranga-tTesa 
in  lon^  rangea  covered  the  open  space,  just  as  the  marble  oolvmns 
did  within.  No  words  can  describe  the  jewel-like  splendour  of  the 
mosaica  in  the  aanctusry,  which  in  complicated  Arabeaquo  pattkn% 
mixed  with  elaborate  Cufic  inscriptions,  cover  the  wmUs  and  even  ue 
arches,  which  croaa  and  recross  each  other  in  the  most  £sneiftil  and 
daring  way*  forming  a  sort  of  aisl^  round  three  sidea  of  the  sanctuary. 
There  is  documentary  evidence  to  show  that  these  |;UaB  mosaics, 
though  of  thoroughly  Oriental  design,  are,  like  thoee  m  the  mooqaeo 
of  Jerusalem  snd  Damascus,  the  work  of  Christian  artists  from 
Byzantiom. 

The  most  important  early  moe(|ues  were  all  built  on  this  noimsl 
plan,  with  but  very  slight  variationa.  The  following  are  soms  of 
the  finest  examples  of  this  type : — 

Mosque  of  'Amr,  Old  Cairs,  begun  in  642  A.n.,  bat  much  en- 
larged at  the  end  of  the  7th  century,  and  afterwards  pertly 
rebuilt  (see  fig.  1). 

Mosque  of  Sidi-^Okba  at  Kairawin  in  Tunis,  latter  eart  of  7th 
century. 

Mosque  of  Sidi-'Okba  near  Biskra  in  Algeria,  about  68« 

Mosque  of  Edris  at  Fez  in  Morocco,  end  of  8th  century. 

Great  mosque  of  Damascus,  708. 

Great  moeque  of  Cordova,  784-794  (described  above). 

Mosque  of  Ibn  T^ldn,  Cairo,  879. 

Moeque  of  Al-Azhar,  Cairo,  begun  about  970. 

Great  mosque  at  Old  Delhi,  1196-1235. 

The  first  ^  these,  the  mosque  of  'Amr  (see  Costs,  ArekUeehiM 
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^rsit),  is  now  in  a  psrtly  rained  ccmditioa.  Its  east  wall  probably 
still  retains  soms  of  ttie  originsl  work  of  *Aar,  who  in  642 
bunt  a  smsll  mosqne  on  the  nte  of  the  pnsant  one.  Bat  Jittle 
remains  sxoept  its  fins  antiqns  marblo  colmnns  to  tell  of  ita 
/ormer  splsndoar  in  wmie,  stoeeo  raliefr  enriched  with  painting. 


itnd  magnificent  inlaid  wood  osilinn  and  acreens.  Acoording  to 
Makr^  it  onoe  eontained  1&90  MSa  of  the  Koran,  and  wSs 
ligh'ted  by  18,000  lamps.  In  general  eflfoct,  like  all  moequts  of 
this  simple  and  sactenrive  plan,  it  is  very  stately,  tram  the  vast 
sise  of  its  area,  and  its  great  number  of  cloeely-ranked  eolnmns 
and  arehes^  the  latter  being  of  many  forms— potntsd.  semioncalsr. 
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tod  KoTM-ihoe.    7ig.  I  gi^es  its  plan  as  a  good  typical  spooimeD 
of  this  normal  type  of  mosquk 
The  mosqtte  at  Kairawin,  Tonis,  said  to  hare  been  founded  byl 

-  'pkba  (sof  9upr»,  pi  6^7),  follows  the  normal  plan,  with  439  fine 
antiqne  marble  columns,  horse-shoe  arches,  some  pointed  and  others 
foond,  and  flat  ceiling  of  dark  wood,  once  magnificently  painted. 
Its  sanetoary  is  ten  aiuee  deep  by  seyenteen  wide.  In  the  centre  of 
the  court  is  a  Aurble  fountain  over  the  sacred  wcdl,  said  to  oommuni- 
cate  with  the  spring  Zenuem  at  Mecca.  Its  minaret,  a  rather  later 
addition,  is  yery  massive  and  stately ;  it  is  square,  in  three  stories, 
each  battlemented,  the  walls  battering  considerably.  The  sanctuary 
is  domed,  and  the  Jlihrdb  is  decorated  with  magnificent  tiles* 
Adioininff  the  sanctuary  is  a  small  room  for  a  library. 

The  other  great  mosque  of  Sidi-'Okba,  built  soon  after  his  death 
in  068,  and  containinff  his  tomb,  is  in  A^erm  near  Biskra ;  it 
much  resembles  the  sStirawin  mosque,  but  is  loss  splendid,  some 
of  the  columns  being'  not  of  marble  but  of  baked  day  decorated 
witii  painting. 

The  great  mosque  of  Fez,  about  the  same  date,  is  also  rery  large 
and  magnificent,  with  Mimbar  and  Mihrdb  riehlj  ornamented  with 
minute  mosaics ;  it  has  also  a  fine  inlaid  and  pamted  wood  ceilings 

'  and  some  elaborately-carTed  doorsL    It  still  possesses  a  fine  library. 
(See  Amid,  Journey  to  Ft*,  1878.) 
The  great  mosque  of  Damascus  was  built  on  the  dte  of  a 


Ohrisdan  basilica,  erected  by  Theododus  in  896-408.    From  680, 

nquered  Danmsous,  until  708  this  basilica 

IVBS  used  jointly  both  by  the  Christians  and  the  Moslems.    The 


when  the  Arabs  conq 


baailioa  was  then  pulled  down,  and  the  present  moeque  buUt  by 
the  oaliph  Walid.  It  has  the-normal  plan,  and  is  508  feet  by  820 
'  feet  us  sanctuary  is  only  three  aides  deep ;  HT^as  a  central 
dome  on  the  south  or  22*0 ^a  dde^  and  on  the  east  ana  west  a  large 
poreh.  flunhlSdi  records  that  one  of  the  conditions  of  peace  oon- 
clnded  between  the  Brzantine  emperor  and  Walid  was  that  the 
emperor  diould  fumisn  a  certain  number  of  workers  in  mosaio 
Ibr  the  decoration  of  >jthe  mosques  at  Mecca,  Medina,  Jerusalem, 
and  Damascus. 

The  mosque  of  Ahmed  Ibn  TiUAn,  in  Osiro^  completed  in  879, 
Ibas  the  normal  plan,  with  the  exceptional  addition  of  an  outer 
donrt,  or  wide  passage,  running  round  three  sides  of  the  reotanc^e, — 
probably  to  cut  it  off  eompletdy  from  the  noise  of  the  surrounding 
streets.  It  is  built  of  brick,  coated  with  ddieate  reliels  in  stucco, 
once  enriched  with  painting.  The  MihrdA  has  beautilul  moedcs, 
and  the  Jiimbar  is  a  marrel  of  delicale  earring  and  inlay.  The 
villars  and  arches  are  of  brick  enriched  with  elaborate  stucco-work. 
it  has  a  yery  remarkaUe  minaret  on  the  west  dde,  with  a  fpiral 
external  staircase.  The  architect  was  a  Copt,  an  Egyptian  Ctkris- 
tian.  It  is  perhaps  the  earliest  important  building  in  which  the 
pointed  arch  is  largely  used. 

The  mosque  Al-Azhar,  "  The  Splendid,"  was  built  in  the  centre 
ti  New  Cairo  about  970  and,  though  frequently  restored,  has 
inihe  main  been  little  altered.  It  is  on  the  normal  plan,  with 
yaagsi  of  pointed  and  dightly  horse-shoe  arches,  supported  on  more 
than  400  fine  antique  columns  of  marble  and  porphyry,  chiefly  from 
Soman  buildings.  Amonff  its  later  decorations  are  magufioent 
wall-coyerings  of  the  most  beautiful  Persian  tiles.  It  has  a  spedal 
intccest  in  being  the  chief  unirerdty  of  the  Modem  world,  con- 
taining some  thousands  of  students  {m^jdwir^n),  for  whom  certain 
parts  of  the  moeoue  (Biwd^)  are  screened  off,  according  to  the 
country  from  which  they  come.  Thus  specid  parts  are  reseryed 
for  nstiyee  of  the  yarious  proyinces  of  Egypt,  of  Morocco,  Syria, 
Aisbis,  India,  Turkey,  ftc.  Each  student  can,  if  he  is  too  poor 
ta  hire  lodging  liye,  eat,  and  deep  in  the  mosque.  Each  has 
a  large  chest  in  which  to  keep  his  clothes  and  books ;  these  are 
pn^  against  the  wdk  to  a  height  of  seyen  or  dght  feet.  The 
students  pay  no  fees,  but  the  richer  ones  give  presents  to  the 
leetnlvrs^  'trhont  on  the  matting  in  yarious  parts  of  the  sanctuary 
or  doistei^  while  the  students  nt  round  eachfccturer  in  a  drde. 
The  usud  course  of  study  lasts  for  three  years,  though  some 
students  remain  for  much  longer.  The  chief  of  the  lecturers,  called 
the  ShtO^  ai-Axhar,  recdyes  about  £100  a  year,  the  others  little 
ornothitag,  as  rmlar  pay.  The  Koran,  sacred  and  secular  law, 
"^l  V^i^j  ***  arithmetic,  with  some  medicine  and  geoeraphy, 
are  the  diiefsnlnects  of  study.  o    o- r  ^» 

Cf  mosquee  wtdch  are  not  buflt  on  the  ncnnd  plan  the  earliest 
and  most  important  are  the  two  in  the  Hsrim  d-Sherff  (Hhrh 
Sanctuary)  at  Jerusalem  (ms  toL  xiiL  p.  0^2). 


aquare,  dreular,  or  ootagond  buildimn  erected  oyer  some  sacred 
spot  or  tomb.  It  is  a  yery  beautifidlmilding,  with  high  centrd 
dome,  and  double  ambulatory  round  it,— the  outer  wall  bdne  octa- 
flonal,  and  the  dome,  with  the  piUars  that  cany  it,  drcularin  plan. 
It  is  decorated  in  a  yery  sumptuotis  way  by  inlay  of  rich  marblee 
and  yenr  splendid  glass  mosaics.  The  outer  wall  and  most  of  the 
*"**^L™**"**  ^  ^^  *^**^  *^*  <lo»«  ***M:  Its  windows  of 
mosaiclike  stamed  glass  are  very  beautiftil.  and  are  almost  the  only 


Modem  example  of  the  use  of  lead  *'  eames,"  instead  of  the  bits  of 
glass  bdng  fitted  into  marble  or  stucco  tracery ;  this,  as  well  as  the 
glass  wall-mosaics,  was  probably  the  work  of  Byzantine  artificers;  > 

The  mosque  within  the  same  endoeure,  called  Al-Aksa,  is  entirdy 
roofed,  with  many  aides  snd  columns,  haying  no  open  court,  quite 
unlike  the  usud  arrangement  of  a  moeque. 

The  finest  and  largest  group  of  mosques  is  at  Cairo.  Many  of 
them  are  yerr  complicated  buildings,  with  no  resemblance  to  the 
normd  plan  before  described../.  In  some  casee  a  hoepital,  a  echool,  a 
court  of  justice,  a  monastery,  or  yery  frequently  a  tomb,  forms  part 
of  the  buildini^  and  causes  condderable  modifications  in  its  pluL 

The  finest  of  these  is  the  mosque  of  the  sultan  Hasan,  built 
between  1860  and  1859  (fig.  2),  a  good  spcdmen  of  a  mosque 
bmlt  in  a  crowded  dte 
with  a  win^  for  a  tomb. 
In  plan  it  u  crudform, 
the  centrd  part  being 
open  to  the  sky;  the 
eastern  arm  of  the  croes 
is  the  sanctuary,  and 
&rther  east  is  the  stately 
domed  tomb  of  the  suf- 
tan  .himsel£  All  font 
arms  of  the  croes  are 
vaulted  in  stone  with  a 
plain  waggon  vault.  Its 
magnificententrance  on 
the  north,  with  an  en- 
ormoudy  high  arch,  de- 
corated with  stalactite 
reliefe  in  stone,  is  set 
somewhat  askew  to  fd- 
low  the  line  of  the  dd 
street.  It  has  two  mi- 
narets, one  of  great 
height  and  grandeur. 

llie  Murismn  Kala^ 
ir  a  oombination)|kof 
hoepital,  tomb/^ '  and 
moeoue^— «n  enonnous 
builoingoovering  a  very 
large  area.  It  was  built 
by  Sultan  Ifth,^  at  the 
b<>gfnning  of  the  14th 
century :  his  tomb,  buUt 
1820,  widch  forms  part 
of  thb  great  building*  ^  ^*^  l-FUa  of  Moeque  of  Snltaa  Hassa,  Osiro 
a  massive  square  edifioe  i,s.  luia  entranee.  8.  Ooort  opea  to  sk]r. 
with  a  very  grand  and  4,  ft.  FoiuteliM,  e,  fl.  North  end  lootb  vaulted 
weU.dedttedocta«md**»'i!?PH.^t?2?**  Mae.  show  th«  cmreof  the 
dome.  Itswall-moadosu.  ^mtu  is.  Doer  to  tomb.  14.  Domed  tomb. 
in  pearl  and  predous  ahamber.  is.  Tomb  withia  tereea.  16.  fUbis. 
stoiMl  are  umuuallv  ^^'  "•  Mlnwett  is,  W,  so.  Various  eatrta^tc 
MrOB^^  mi9    HouBiwujr  „„^„^    jj  a^,^  y^^jj,  coaaectad  with  saTvioi 


magnificent.      Even  a  jy^JJ^iosqae.    M:  SStaa's  private  eatwacet 
bare  list  of  the  mosques 

of  Cairo  would  occupy  a  large  space ;  they  are  over  four  hundred 
in  number,  and  are  mostly  remarkable  for  some  beauty  in  design 
or  richness  in  their  ornament  and  material. 

The  moeque  of  Ibrahim  Agha  should  specially  be  no' ad  for  the 
splendid  Persian  tilss  which  cover  the  east  wall  of  its  sanctuary ; 
tneee  are  of  the  end  of  the  10th  century^  and  are  unrivalled  in 
beauty  both  of  drawing  and  colour.  The  tiles  are  9  inchee  square, 
and  work  into  laige  dedgns  with  very  graceful  sweeping  curves  of 
foliage,  drawn  with  the  greatest,  skill,  and  painted  in  the  most 
briUmnt  yet  harmonious  colours — ^perfect  mastorpieoes  of  coloured 
decoration.    See  MinuL  Dboo&ation. 

The  so-called  "Tombs  of  the  Caliphs,"  really  tomb-mosques  of 
Egyptian  sultans,  are  a  large  group  of  very  fine  buildings,  less  than 
a  mUe  outside  the  walls  of  Oiiro.  The  larffest  is  that  of  Sultan 
Bark%  with  a  superb  dome  and  two  state^  minarats.  In  addi- 
tion'to'  an  extendve  open  court,  it  has  on  each  dde  of  the  sanctuary 
a. magnificent  tomb«di<mber  containing  the  bodies  of  the  sultan 
himself;  who  died  in  1899,  and  various  members  of  his  funily. 

The  most  beautiful  and  graceftd  of  all  these  mosquee  is  that.which 
contains  the  tomb  of  &dtan  Kiit-B^,  who  died  in  1490;  its 
dome  is  entirdy  covered  extenidly  with  beautifU  and  delicate 
relied  carved  in  stone.  Its  minaret  is  a  masterpiece  of  invention 
and  eztrame  grace  of  outline,  combined  with  the  ridiest -imd  most 
exqnidte  detail ;  like  most  of  the  Cairo  moeques,  its  exterior  is 
ornamented  by  bands  of  red  stone  dtemating  with  the  yellow 
Mokattam  limeetone.  Indde,  marble  inUud  pavemenU  and  moeaia 
en  the  walls^  with  deoort^tions  in  painted  stucco  and  wood  carved 
and  inlaid  give  extreme  splendour  to  the  building.  Fig.  8  gives 
its  plan  as  i  typicd  example  of  the  combined  moeque  and  t<Hnb, 
•^ftte  lattar  the  more  important    The  moeque  inside  the  wdls  of 


1  BseI>eToga«,rMvbdc/irKMlm,1804;Tedav^lflNMiri^lMI. 
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C«iro»  built  by  the  itm«  snlton,  ii  also  very  bMutifnl,  tad  re- 
uvkable  for  its  carTingtand 


It  ahonld  be  obeerred  that  the 
augnificent  moaques  of  £«nrpt, 
at  of  other  countries,  owe  uttle 
or  nothing  to  the  natire  archi- 
tecUnl  talent  of  the  Arabs  them- 
•elva*.  Their  own  buildings  at 
the  time  of  the  Proohet  were  of 
the  eimplest  and  ruaeat  descrip- 
tion, but  they  were  alwajra  ready 
to  make  use  of  the  architectural 
akill  and  conatnictire  power  of 
tne  people  they  conquered. 

The  earlier  buildings  of  Egyi^t 
are  mainly  the  product  of  Coptic 
and  Byzantine  skill,  while  rather 
later  the  art  of  Persia,  both  in  ita 
p.'*neral  designs  and  details  of 
^  -^rkmanship,  exercised  a  para- 
ge, ant  influence  oTor  the  whole 
71o8lem  world.  Another  influ- 
ence must  not  be  forgotten,  that 
'  »■  French  and  English  Hoi^ac. 

V-4ucedbythebuirding9«rr.iedj.      ,_^  4^^  ^,  g^^  ^^^ 

.  V  the  crusaders  during  their  oc-  '  -  ^7  SSra 
.  pation  of  Palestine.  One  of  the  ,.  ^.m  tutmnw.  «.  Lobby  .nd  ct^ 
«.  arc  moaques,  that  of  Kalaun,  terni  for  sblaUon.  8.  Ortat  minaret 
pr^sesses  a  fine  arched  doorway,  «•  KibU.  s.  Utmbar.  e.  Saltan*!  tomb- 
taken  from  a  Christian  church  j|»*™^'-  ^-  Th.  tomb  within  a  wrrMB. 
t.l  Acre—a  fi  no  specimen  of  Early        *    *" 

i:;nffliAh  work,  which  would  not  be  out  of  place  in  Salisbury  Cathe- 
c!ril.  Moslem  translations  of  the  clustered  jamb-shafts  and  deep 
arch-mouldings  of  this  style  often  occur. 

The  rest  of  northern  Africa  contains  many  mosques  of  great  size 
r  r  1  solendour ;  among  these  the  most  important,  in  addition  to  those 
I.'  eady  mentioned  as  baring  the  normal  plan,  are— (1)  the  mosque- 
t.  oib  of  *AV4allah  b.  Wadib  in  Kairaw4n,  Tunis,  a  very  large  build- 
ii.s',  contaiiiing  several  courts  and  cloisters,  dating  from  the  same 
r  .  ly  period  as  the  other  great  mosque  in  Kairawin  -^  its  minaret  is 
t .  vered  ouUide  with  fine  blue  and  green  tiles  ;  (2)  the  great  mosque 
rf  Algiers,  10th  century  ;  and  (3)  that  of  Tlomccn,  iu  the  extreme 

>  :st  of  Algeria,  built  in  the  middle  of  the  12th  century  ;  this  has  a 
^  :ry  splendid  pavement,  partly  composed  of  Algerian  onyx,  and  a 
I  lutiful  bronze  chandelier,  8  feet  in  diameter,  given  by  Sultan 
Varmorak,  1248.|3. 

In  Spain,  at  Zahra  near  Cordova,  was  one  of  the  grandest  of 
t1  ^  early  mosques,  finished  in  941  ;  but  nothing  of  it  now  exists. 
&.\eral  churches  in  Spain  were  ori|;inallr  built  a<  mosques,  such  as 
&  Crifto  de  la  Lux  at  Toledo,  a  amali,  nearly  square  building, 
ri'ofod  by  dome-like  vaulting  on  marble  pillars. 

In  Persia  but  little  now  remains  of  the  magnificent  early  mosques,  ' 
1)  nit  iKith  such  splendour,  especially  during  the  rei^n  of  Han&n  al- 
l\  .shid.  At  Erzeroum  there  is  a  fine  mosque,  combined  with  tomb 
end  hospiUl,  almost  Early  Gothic  in  style,  dating  from  the  18th 
c«^'ntnry.'  At  Tabriz  there  is  another  church-liko  mosque,  evidently 
ti'.e  work  of  Byzantine  builders;  accordingtoTexier.thisbelongs  to  the 
]  6th  century,  but  it  is  probably  two  or  three  hundred  years  earlier. 

The  mosque  of  Houen,  near  Cttsarea  in  Cilicia,  is  a  fine  large 
rrctangular  building,  covered  with  low  domes  on  square  piers.  It 
d^tes  trom  the  second  half  of  the  12th  century. 

At  Tchekirghe  nearDroussa  is  a  very  remarkable  mosque—that 
of  Murad  I.,  built  in  the  13th  century*  almost  in  the  style  of  con- 
temporary Italian  Gothic.  lU  main  fafade  bears  an  extraordln^T 
resemblance  to  one  of  the  earlier  Sienese  palaces. 
•  The  later  capiUl  of  Persia— Ispahan— became  the  centre  of  the 
highest  development  of  tho  Persian  arU  under  Shah  'Abbas  I., 
:  ^85- 1629;  to  thia  period  belongs  the  splendid   mosque  called 

>  asiid  Shah,  a  strangely-planned  building  of  great  size,  enriched 
i.   the  most  sumptuous  way,  inside  and  out,  by  wall-coverings  of 
t'.  c  finest  Persian  enamelled  tiles.     The  mosque  of  Sultan  Hosnin 
iuilt  as  lite  as  1780,  preserves  mnch  of  the  old  beauty  of  design 
and  decoration. 

India  ii  especially  rich  in  mosques  of  great  size  and  beauty.  The 
earlier  01104  arc  much  influenced  by  the  still  older  Hindu  architec- 
ture, nnd  some  of  the  larger  mosques  are  buUt  of  materials  from 
t1.e  old  Jain  temples.  It  is  recorded  that  twenty-seven  Hindu 
temples  were  destroyed  to  build  the  great  mosque  in  Old  Delhi, 
erected  1196  to  1235,  which  presents  a  curious  mixture  of  the 
acmi- barbarous  Hindu  carved  work  with  the  more  refined  and 
graceful  decojation  of  the  Moslem  builders.  This  great  mosque  ia 
on  the  normal  plan,  as  is  the  IStfa  century  mo^ue  at  Ajmir,  also 


■  See  Texier,  VArminie  tt  la  Ptnk,  1842-62 ;  Coete,  MvaununU 
M/oderntM  iU  1 '  P*rH,  1867 ;  Flandia  and  Coste,  Voyaai  «»  Pirsc, 


built  on  the  mini  of  a  Hinan  temiAe,  A  whole  volume  would  not 
suffice  to  describe  the  maj^ificent  moaques  of  India,  rach  aa  those 
at  Ahmedabad,  Mandu,  Maldah,  Bgapur,  Fathipur,  and  eoiintlew 
others.  The  Introduction  in  the  17  th  century  of^Florentine  marble 
and  mosaic  workers  prodv'^pd  a  new  an  J  very  tplendJd  style  of 
building,  of  which  the  *']>?arl  mosque"  and  the  Taj  Mehai  aCAgra 
are  the  finest  specimena 

At  Srinapr  in  Kashmir  there  is  a  large  and  very  remarkable 
mosque  of  the  normal  plan  " -iistructed  entirely  of  wood  logs,  with 
numerous  pillars  of  deodar  i>:^''  *  it  was  built  by  Bhah  Hamadan, 
and  is  an  extremely  picturesque  uuilding.  (See  Cole,  Ancient  Build* 
tn^  in  Kashmir,  1869.) 

•  In  Turkey  the  mosques  are  tither  old  Christian  baailicaa,  auch 
aa  S.  Sophia  and  S.  Saviour's  at  Constantinople,  and  the  numeroot 
fine  early  churches  of  Thesaalonica  and  Trebizond,  or  else  are  mostly 
copies,  more  or  kss  accurate,  of  Justinian's  splendid  church  of  S. 
Sophia,  a  building  which  seems  to  have  been  enthosiastically  ad- 
mired and  appreciated  by  the  Ottoman  conquerors.  The  mosque  of 
Solaimin  the  Alagnificent,  1550-1555,  is  the  finest  of  these  Tiirkish 
reproductions  of  S.  Sophia.  Another,  rather  leas  close  a  copy,  ia 
the  mosque  of  Sultan  Ahmed,  1608.  None  of  this  latter  clau  an 
of  course  earlier  than  the  middle  of  the  16th  century.' 

In  the  present  century  Moslem  art  has  produced  but  little  of 
architectural  imj^rtance.  The  great  mosque  of  Alohammed  Ali,  oa 
the  citadel  of  Cairo,  is  the  'work  of  a  German  architect,  and  though 
built  of  rich  materials  is  of  small  artistic  value  or  interest ;  it  is  a 
large  but  feebly  designed  building  of  the  S.  Sophia  tvpe.  Unfor- 
tunately European  influence  seems  now  to  be  rapidly  destroying 
the  feeling  for  true  art  that  still  sur^nves  among  Moslem  nationa. 

LUtratvre.— In  addition  to  works  referred  to  aboT*  bm  ItonumtntM  jlrfiiUtt- 
lealeo*  de  SspaHa,  185e-8S  -Murphy,  Arabian  AnHquUiea  ^f  Spain,  IBIS ;  Owen 
Jonti,  AlhambfXi,  1842;  Antiffutdadet  Arahe$  dt  Etpa^,  1870 ;  Uafa  Vitw  in 
Cairo,  1640;  Roberts,  ZTofy  land,  Egypt,  Ac,  1842-9;  HesMmer,  Arahitekt 
Bnu-yertitrnngtn,  I8AS;  Castellan!,  ArehiUttura  OritnUxl*;  Laaaayand  Moa- 
Uni.  AnhUecturt  OMomaiu,  1873;  Balienberff,  AU.C%ri$tUeh«  BandtnkmaU 
9on  Con$tantinop*l,  IBM;  Lewla,  JUMatration$  tj Conttantinoplt,  1837:  Cbardla. 
KoHOM  «ff  P#rM,  1739 :  Ferausion,  ArektUcturt  9/ India,  fte.,  1870;  Cole,  Ancitni 
Dtlhi.  (X  H.  M.) 

MOSQUITO  (sometimes written  ** Mosquito'')*  a  Spanish 
word  signifying  ^  little  fly,'*  is  a  name  popularly  applied 
to  certoin  annoying  dipterous  insects,  and,  strictly  speaking, 
it  should  probably  be  used  only  for  species  of  Culicidde 
(and  for  the  genus  Culexm  particular),  for  which  "gnaf 
is  the  English  synonym ;  but  in  many  countries  it  is  by 
almost  common  consent  applied  to  all  small  dipterous  in- 
secto  that  suck  human  blood,  and  therefore  includes  what 
we  know  as  "sand-flies,"  "midges,"  dec,  of  the  genera 
Ceratopogon^  SimuHum^  and  others.  By  Englishmen  a 
distinction  is  often  falsely  drawn  between  "mosquito'' 
and  "gnat,"  the  former  being  supposed  to  represent  an 
insect  native  chiefly  of  hot  climates,  whereas  the  latter 
is  their  own  too-well-known  pest.  In  effect  the  terms  are 
really  synonymous,  and  any  actual  difference  can  only  be 
specific.  In  very  hot  seasons  we  not  'uncommonly  hear 
alarming  reports  of  mosquitoes  having  made  their  appear^ 
ance  in  London  and  elsewhere  in  the  British  Isles,  and 
means  whereby  they  were  imported  are  often  suggested, — 
the  real  facts  of  the  case  being  that  extra  heat  may  render 
the  native  species  more  annoying,  or  that  it  causes  a  bodily 
condition  in  which  their  bites  'are  more  severely  felt 
The  "mosquitoes"  of  high  northern  latitudes  may  be 
species  both  of  Cultx  and  Simulium, 

Accounts  of  the  numbers  of  these  insecto  in  tropical 
countries  and  in  high  latitudes,  and  of  their  irritoting 
atUcks,  are  to  be  met  with — seldom  exaggerated — in  most 
books  of  travel.  Even  in  Britoin  the  annoyance  caused 
by  gnats  is  very  great,  and  in  marshy  districts  often  unen- 
durable, especially  to  new-corners,  for  it  seems  probable  that 
the  insects  really  attock  a  visitor  more  furiou'^y  than  they 
do  the  natives  of  the  district,  but,  on  the  othei  hand,  the 
latter  may  be  more  indifferent  to  their  assaults.  In  acme 
subjects  even  the  "piping"  by  which  a  hungry  gnat 
announces  its  presence  has  most  distressing  effects.     In 

•  Texier  and  Pallan,  Dysantoie  Churtku,  1864  ;'Pu]gfacr,  £gUm 
«U  Constantinople,  1882. 

'  A  few  years  ego  a  London  hotel,  popular  with  American  visitors, 
was  said  to  harbour  mosquitoes,  which  some  of  the  visitors  had  brought 
with  them  from  the  Southern  Statsv  Aa  eattmination  revealed  the  fact 
that  the  cistern  was  uacovtred  sad  exposed,  and  was  ths  breediag-plaot 
for  hosts  of  gnats. 
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liigh  latitades  they  are  driyen  off  bj  anointing  the  body 
with  fiah-oil ;  and  in  hot  climates  "  mosquito  cortains  "  are 
part  of  the  ordinary  bed-furniture.  It  is  only  the  female 
that  bites ;  and,  as  it  is  but  a  very  small  proportion  of  them 
that  can  ever  taste  human  blood  or  that  of  any  warm-blooded 
animal,  blood  would  not  appear  to  be  -essential  to  their  wel- 
fare. It  has  been  suggested  that  warm  blood  may  hare 
an  influence  on  the  ova,  but  it  cannot  be  supposed  that 
the  eggs  of  those  multitudes  of  individuals  that  never  get  a 
chance  to  taste  blood  are  necessarily  infertile ;  everything 
tends  to  prove  the  opposite. 

Of  late  mosquitoes  have  been  accused  of  playing  a 
hitherto  unsuspected  p^  in  the  dissemination  of  certain 
entozoio  diseases.  According  to  the  researches  of  Drs 
Hanson  <and  Cobbold  and  others,  it  appears  certain  that 
the  insects,  in  sucking  the  blood  of  persons  who  are  hosts 
of  the  entozoon  known  as  FUaria  tanpuU-hominis,  take 
these  parasites  into  their  own  system,  and  it  is  believed 
that  they  afterwards  (by  their  death  and  otherwise)  con- 
taminate drinking  water  with  them,  and  thus  convey  the 
entozoa  into  ^e  blood  of  persons  previously  unaffected. 

Mosquitoes  are  aquatic  in   their  early  stages.      The 


Flo.  1— A,  larrc  of  ChUt  ,  B,  papa 
(After  PacUrd.) 


rio.  1.— Motqulto  (Ciikf^    A,  natonJ  siit ;  B»  enlarged.    (After  Cartis.) 

female  deposits,  her  eggs  in  boat-shaped  masses  on  the 
surface  of  the  water.  The  larvje  are  very  active,  and  have 
a  peculiar  jerking  mo- 
tion ;  the  last  segment 
is  furnished  with  a 
respiratory  apparatus, 
the  form  of  which  pro- 
bably varies  according 
to  the  species,  but  it 
is  usually  a  long  tube, 
the  extremity  of  which 
can  be  exposed  to  the 
external  air.  The  pupse 
are  also  active  (contrary  to  the  condition  in  most  dipterous 
pupae),  and  are  odd-looking  creatures  owing  to  the  great 
development  of  the  thoracic  region  ;  the  respiratory  ap- 
paratus is  in  the  thorax  in  this  state,  the  extremity  of  the 
body  having  two  swimming-plates ;  the  pupae  do  not  eat, 
but  their  activity  is  very  great. 

No  notice  of  the  mosquito  or  gnat  troulJ  he  romiilete  without  an 
explanation  of  the  mouth-parta  by  which  it  ia  enabled  to  cause 
such  extreme  irritation,  \vhen  theeo  part*  are  closed  one  upon 
the  other  the  whole  look*  like  a  long  proboecia  ;  but  in  reality  thin 

consists  of  seven  distinct  slender  pieces  soparattfd  to  the  base,  viz. 

the  labium,  two  moxiUaB,  two  mandibles,  the  lingua,  and  the 
labrum.  The  nomenclature  of  the  mouth.parts  varies  with  different 
authors.  O.  Dimmock  [Anatomy  of  OU  -Jloufh.parU  and  of  th4 
Sueking-apparatuM  of  $ome  ZHplera),  the  latest  investigator  of  this 
romplex  apparatus,  sUtes  that  tit  labium  has  for  function,  for  the 
most  part,  the  protection  of  the  fine  Mts  wliich  form  the  true 
piercing  organ  of  CuUx.  In  the  female  of  Culex  the  protective 
sheath  ia  formed  by  the  labium  alone.  When  the  mosquito  has 
found  a  place  which  suits  it  for  pierting— for  it  often  tries  different 
placet  on  our  akin  before  deciding  on  one— it  jplanU  iU  labellm 
fiimly  upon  the  spot,  and  a  moment  later  the  labium  is  seen  to  be 


flexing  backwards  in  its  middle  ;  the  seta,  firmly  grouped  toget&er. 
remain  straight  and  enter  the  skin.  When  the  seta  nave  entered 
to  nearly  their  fhll  length,  the  Ubiom  ii  hent  double  beneath  the 
body  of  the  insect  when  the  moequito  wishes  to  withdraw  the 
sets  it  probably  first  withdraws  the  two  barbed  moxilltt  beyond, 
the  other  setts,  that  is,  so  that  their  barbs  or  pa'pilla  will  be  kent 
out  of  action  by  the  mandibles  and  h;ypo^harynx ;  then  it  readily 
withdraws  the  sets,  perhaps  aiding  their  withdrawal  by  the  mnsdss 


Fxo.  9.— Uottth-psrts,  he.,  of  female  CvUs  (after  DUomockX 
c,   elypcus ;    ft,  hyp 


ft,   hypopharyrtT  ;    Ir-t,  labnin  •  eplpharynx ;  I, 
ur,  maxilla  (with  the  Up  of  one  of  them  enlargedjk 
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of  the  labium,' for  during  tho  process  of  extracting  the  tjta  from 
the  skin,  while  they  are  uowly  sinking  back  into  tne  groove  upon 
the  upper 'side  of  the  straighteninc  labium,  the  uosauito  keeps 
the  labeUtt  pressed  firmly  upon  the  skin.  The  withdrawal  of 
blood  is  effected  by  means  ox  a  pumping  apparatus  at  the  base 
of  the  mouth -ports.  As  no  investigator  appears  to  have  been 
able  to  detect  a  poison  gland,  it  has  teen  considered  that  the  irri- 
tation caused  by  the  bite  of  a  mosquito  was  solely  of  mechanical 
origin  ;  but  the  extreme  irritation  and  its  duration  have  not  caused 
this  idea  to  be  commonly  accepted.  Dimmock  avows  his  belief 
that  there  is  use  made  of  a  poisonous  saliva.  •  In  the  male  of  CuUx 
the  mouta  ports  vary  considerably  from  those  of  the  female, — a 
conspicuous  point  of  difference  being  thU  in  this  sex  the  mandibles 
are  aosent,  and  the  maxUla  are  not  borbed. 

About  35  species  of  Culex  (mosquito  or  grot)  hove  been  described 
OS  inhabiting  Europe,  and  about  130  from  the  rest  of  the  world, 
but  their  differentiation  is  involved  in  greit  difficulty  and  uncer- 
tainty, and  it  is  probable  that  the  number  cf  true  species  may  be 
very  much  less.  A  species  from  Cubo  has  roceived  the  name  CuU% 
mosquito ;  but  there  u  not  one  species  that:  specially  deserves  the 
name  more  than  another  from  a  po|:ular  ptiiat  of  view,  nor  from  a 
scientific  point  of  view  b  there  any  differeiiLS  between  a  mosquito 
and  a  gnat. 

JIOSQUITO  COAST.     See  Nicabigua 

MOSSES,  or  Musci,  one  of  the  two -divisions  of  the 
botanical  class  Jliucinex,  TvLich  includes  also  the  Liver- 
irorts  or  Hepaticig,     See  Miwcinejb. 

MOSSLEY,  a  manufacturing  town  of  Lancashire, 
England,  is  situated  on  the  London  and  North-Western 
Railway  and  on  the  Huddersfield  canal,  near  the  west  bank 
of  the  Tame,  which  here  separates  Lancashire  from 
Cheshire,  3  miles  north  east  of  Ashton-under-Lyne,  and  10 
east-north-east  of  Manchester.  The  houses  are  for  the 
most  part  built  of  stone.  To  supersede  the  old  church  of  St 
George,  erected  in  1757,  a  new  building  was  begun  in  1881. 
A  mechanics'  institute  was  erected  in  1858.  In  the  vicinity 
of  the  town  is  an  eminence  called  Hartshead  Pike,  on  v>^\ch 
b  a  lofty  circular  tower  surmounted  by  a  spire  rebuilt  of 
stone  in  1758.  Mossiey  has  risen  into  importance  since 
tLe  introduction  of  the  cotton  manufacture  about  fifty 
years  ago.  A  fair  is  held  annually.  The  town  was  plf.ced 
under  the  Local  Government  Act  in  1864,  the  district  to 
which  its  provisions  extend  including  abo  part  of  Saddle- 
worth  in  Yorkshire.  The  total  population  was  in  1871 
10,578,  and  13,372  in  1881. 

MOSTAR,  the  chief  town  of  Herzegovina,  is  built  on 
both  banks  of  the  Narenta,  about  35  miles  from  its  mouth, 
and  40  miles  south-west  of  Seraievo  (Bosna  Serai),  the 
capital  of  Bosnia.  Among  the  public  buildings  are  a 
palace,  two  Greek  churches,  and  forty  mosques,  in  several 
cases  with  Roman  or  Byzantine  tracery  in  their  windo^'3. 
The  fine  old  bridge  from  which  the  tov^n  takes  its  name 
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(Most  Star,  Old  Bridge)  is  ptobablj  RonuuL  llie  town 
has  a  good  trade  and  manofaetnres  excellent  Damasciu 
■words ;  and  the  grapes  and  wine  of  Mostar  Are  celebrated 
thronghpnt  the  south  Slavonic  countries.  The  pooulation, 
7300in  1844,  had  increased' to  10,848 by  1879. 

Whither  ite  ftBcient  name  was  Saloniana,  .SanonUnum,  or  Agi- 
di^tiiim,  there  ia  little  donbt  that  MosUr,  or,  to  vae  the  ol4er 
SUronic  name,  Yitrinitcha,  dates  from  the  time  of  the  Romans.  It 
was  enlaised  in  1440  vby  RadiToi  €k>at,  mayor  of  the  palace  to 
Stephen,  first  duke  of  St  Sara.  Immediately,  on  their  conqneett  of 
Hemgorina  it  was  choeen  by  the  Turks  aa  their  headquarters ;  aiid 
it  afterwards  became  the  capital  of  the  independent  ^vemment  of 
All  Phsha  and  Stolae. 

.  See  Kre&fl,  Tkrou^  Bwafa  ofid  Btrngovtw,  1876 ;  WIlktaMto'f  JkJmatki  tnd 
MMUntgro,  roL  IL  (rttw  and  plea  at  pp.  M<40);  and  Oaiz  da  Saint  Ajmom  in 
Jbv.  dm  D.  JToiMfM^  Fabraaiy  1883. 

MOSUL^  an  important  town  in  Mesopotamia,  on  the 
right  bank  of  the  Tigris,  in  36*  35'  N.  lat.  and  43*  3'  K  long. 
In  Mosul,  as  in  Bf^D;hdad,  only  part  of  the  space  within 
the  walls  is  covered  with  buildings  and  the  rest  is  occupied 
by  cemeteries ;  even  the  solid  limestone  walls  of  the  ancient 
town  are  half  in  ruins,  being  serviceable  only  in  the  direc- 
tion of  the  river,  where  they  check  inundations.  Of  the 
town  gates  at  present  in  use,  five  are  on  the  south,  two  on 
the  west,  two  on  the  north,  and  the  great  bridge  gate  on  the 
east  Leaving  Mosul  by  the  last  naned,  the  traveller  first 
crosses  a  stone  bridge,  157  feet  Iqng ;  \hen  a  kind  of  island 
(140  feet),  which  is  overflowed  only  in  spring  and  summer 
by  the  Tigris;  next  a  stretch  of  tiie  river  which,  at  such 
times  as  It  is  not  f ordable^  is  spanned  by  a  bridge  of  boats, 
the  bridge  proper  covexing  only  one-sizth  of  the  full  width 
of  the  stream.  During  the  season  of  low  water  excellent 
vegetables^  partienlarly  water-melons,  are  grown  upoU  the 
islands  and  dry  portions  of  the  river-bed. 

The  interior  of  Moeol  has  an  ineignificant  appesranee,  only  a  few 
of  the  older  buildings  being  left^^amon^  which  (may  be  mentioned 
the  Great  Hoeque,  with  its  leaninff  minaret,  fonaerly  a  church 
dedicated  to  St  Paul  The  prirate  bouses  are  partly  of  brick  and 
partly  of  stone,  the  district  fumiihinff  an  excellent  and  easiW- 
wrought  building-stone  reeembling  marole.  ^andsome  well-built 
halls  (Iwdnt)  may  be  seen  in  many  houses;  the  underground 
dwellufls  also^  to  which  the  inhabitants  retire  during  the  day-time 
in  the  not  months  of  summer,  are  well  and  solidly  built  The 
houses  are  hifh,  and  during  three  or  four  months  of  the  year  the 
inhabitants  sleep  on  the  flat  roofsi  The  streets  are  for  the  most 
part  badly  parea  and  rery  narrow,  a  small  square  in  the  maAet- 
plaee,  oTeriooked  by  airy  coflee-booths,  being  almost  the  only  Open 
B|»cei  The  shops  are  few  and  poor.  The  indtts.tTy,  in  comparison 
with  former  timee,  when  the  town  had  so  considerable  a  manufac- 
ture in  '*  muslin  "  as  to  giro  its  name  to  that  fabric,  is  fery  unim- 
portant ;  trade  also,  which  is  akneet  ezdusirely  ii^  the  hands  of 
natiye  mekvhant^  has  falleii  off  greatlr.  Gall  nuti,  gathered  on 
the  neighboiMng  Kurdish  mountain  ^opes,  are  mostly  exported, 
but  are  alao  mSde  use  of  by  native  dyerr ;  and  hidee,  wax,  cotton, 
and  gum  are  aold.  Very  Aw  Europeans  Uts  in  Uoeul,  though  the 
market  is  abundantly  supplied  wita  European  goodk  The  whole- 
sale trade,  conducted  by  means  of  caruTaas,  has  greatly  declined 
from  its  former  importance,  owii)g  not  only  to  changes  which  haTe 
been  taking  place  in  commercial  routes  generally,  but  also  to  the 
dangers  of  the  roads  near  Uosnl ;  for  to  the  north  and  east  of  the 
town  there  are  wOd  tribes  ef  Knrd^  sons  of  whom  contintte  to 


assert  their  indspendeoee  U  the  Osmanli  ml^  while  the  Teadi^ 
a  Kurdish  tribe  who  have  neyer  yet  accepted  Islam,  dwell  in  the 
Siigar  mountains,  upon  a  aorthem  spur  of  which  the  town  staiids. 
Semi-independent  tribes  of  Bedouins  also  roam  orcr  the  plaint  in 
the  ipunediato  vicinity.  The  wild  hdrdes  of  the  Shammer  BedMins 
have  often  plundered  or  threatened  the  eituena  Uotul,  therefore, 
has  a  somewhat  isolated  poeition,  and  this  perhaps  is  one  reason 
why  Christians  and  lioalems  hare  lired  together  on  better  terms 
here  than  elsewhere.  Both  are  aniaiated  by  an  actire  local  hetrtot- 
iim,  and  both  honour* the  same  patron,  saints,  Jiijis  (St  <Oeorgo> 
and  Jonah  ;  the  grmve  of  the  kttcr  is  pointed  out  on  an  artificial 
mound  on  the  left  bank  of  the  Tigris. 

The  language  of  the  people  of  Mosul  is  a  dialect  of  Arabic,  partly 
influenced  by  Kurdish  and  Syiiac.  Tbe  population  is  probably 
26,000  to  80,000.  It  is  sUted  that  the  toWn  is  divided  into  32 
quarterly  of  which  one  is  Jewish  and  three  are  Ghrtotian,  while,  the 
reet  are  Hoalem.  The  Moslems  call  themselves  either  Arabs  or 
Kurds,  but  the  prevalent  type,  very  diflerent  from  the  true  Arabian 
of  Baghdad,  proves  the  Aramsan  origin  of  many  of  their  nun^r. 
Of  the  Chiistians  the  community  of  the  Chaldeans,  ie.,  thoee  who 
have  ^ne  over  from  Nestorianism  to  Catholicism,  seems  to  be;  the 
m<j|it  important ;  there  are  also  Syrian  Catholics  and  Jacobites. 
Mosul  has  for  several  centuries  been  a  centre  of  Catholic  mi&siMia^ 
activity^  the  Dominicans  especially,  by  the  foundation  of  acnoofs 
and  nrinting-offices,  having  made  a  marked  iinpreauon  ujbea  an 
intelUgent  and  teachable  population. 'V  There  are  very  leW  rrotest- 
ants. 

Mosul  shares  the  severe  alternations  of  tomperatnm  experienced 
by  Upper  Meeopotamia  (see  Mesopotauia).  The  summer  heat  is 
extreme,  and  in  winter  froet  is  not  unknown.  Nevertheless  the 
climate  is  considered  healthy  and  agreeable ;  copious,  rains  fall  in 
general  in  winter.  -The  drinking  water  is  got  lh>m  the  muddy 
Tiflris.  At  the  north-east  comer  of  the  town  is  a  sulphur  spring, 
and  4  leaguee  to  the  south  there  is  a  hot  sulphur  spring  (Hammam 
*Ali),  much  freonentcd  by  invalids. 

Mosul  probably  ocrnpiee  the  site  of  a  southern  suburb  of  andent 
NlNEVSK  (f.v.),  but  it  is  very  doubtful  whether  the  older  name  of 
Mespila  tan  be  tmced  in  the  modem  Al-^fausil  (AraK,  the  place  of 
connexion);  it  is,  however,  certain  that  a  town' with  the  Arabic  name 
Al-Mausil  stood  here  at  the  time  of  the  Moslem  conouest  (6S6  A.D.). 
The  town  reached  its  neatest  prosperity  towards  the  beginning  of 
the  decline  of  the  caliphate,  when  it  was  for  a  time  an  independent 
capital.  The  dynasty  of  the  Hamdanids  reigned  in  Mosul  from  934, 
but  the  town  was  conquered -by  the  Syrian  Okailids  in  990.  In  the 
11th  century  it  belonged  to  the  Se^juka,  and  in  the  12th,  under  the 
sway  of  the  Atabeks,  particularly  of  Zenki,  it  had  a  short  period  of 
splendour.  Saladin  besieged  it  unsueceaafully  in  1182.  Ainong 
tne  later  ralers  of  Mosul  the  only  conspicuous  name  is  that  of  I<uln, 
in  the  first  half  of  the  18th  century.  The  town  suflered  severely 
from  the  Mongols  under  Hulagu ;  under  Turkish  mle  it  became  the 
capitol  of  a  small  pashalik,  bounded  on  the  one  side  by  the  vilayet 
of  Diarbekr,  on  the  other  by  that  of  Baghdad.  The  Persians 
occupied  Moeul  for  a  short  time  in  1023,  uatU  it  was,  toon  after^ 
wards,  recovered  by  Sultan  Murad  IV.  It  was  visited  by  an  earth- 
quake in  1667,  and  was  unsuccessfully  beeieged  by  the  Persians  pnder 
Kadir  Shah  in  1743.  The  rovemorahip  of  the  pashslik  was  long 
hereditary  in  the  originaUy  Christiaa  lamily  of  the  Abd-al-JsJi^ 
until  the  Porte,  during'the  course  <^f  the  preeent  eentuxy,  succeeded 
after  a  long  and  severe  cpnteat  in  esUblishing  a  more  centralized 
system  of  government  ....„    . 

Compar&l  with  what  it  wu  in  the  Middle  Ages  the  present  town 
is  muchdeteriorated,  ite  decay  having  advanced  steadily  from  the 
beginning  of  the  Turkish  dominion. 

8m  Rittar,  AiU%,  voL  vO.  ▲  iiiai»  of  th»  tAwn  aeeenpaaice  Carajkra  papci; 
**Btii41enen«ditlo&  dnreb  die  Gcbiete  dcs  Cuphrat  uad  Ilgris,"  la  Erfiasaacr 
haft  Me.  49  of  Fd€nmiin'$  JfUUUilaiifia,  1874. 
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